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Geochemistry Report- Well 31/8-1 (Breiflabb)

1 introduction

Well 31/8-1 was drilled as an exploration well in the Breiflabb prospect in the northem
Norwegian North Sea. some 70 km west ofthe Norwegian main-land and some 16 km south-
southwest ofthe Troll Field (7-7guf*e 7.7).

The well was drilled with water based KCl/glycol mud throughout.

This routine geochemical study ofwell 31/8-1 was commissioned by Trond H. Wierod
atE ON Ruhrgas Norge AS.

Sixty-one samples were received in October 2011for analysis according to the program
specified by E.ON Ruhrgas Norge AS, and as modified after the screening program.

The samples analysed are 18 mud gas samples in Isotubes from the reservoir section and 40
ditch cuttings samples for source rock characterisation. maturity proliling and reservoir
analyses. In addition. two mud samples were analysed, one of unused mud and one from right
above the main reservoir sections of the well.

ThNe 7.7: Ann/we-s* npp//e<7 to tAe .STM7y.

)
% - 13
= g o 2 °
TOC/Rock-Eval 14 14
Vitrinite rePectance 14 14
Gas composition 18 18
latroscan 15 2 17
Extraction 15 2 17
Asphaltenes 15 2 17
MPLC 5 1 6
GC of Saturated hydrocarbons 5 1 6
GC-MS of Saturated hydrocarbons 5 1 6
GC-MS ofAromatic hydrocarbons 5 1 6
Stable isotopes of fractions 5 1 6

Page 2



Geochemistry Report- Well 31/8-1 (Breiflabb)

7ab/e f. Number ofanal/yses performed

g:i

§ 3 s 3 ¥

< u o =
TOC/Rock-Eval 14 14
Vitrinite reflectance 14 14
Gas composition 18 18
latroscan 15 2 17
Extraction 15 2 17
Asphaltenes 15 2 17
MPLC 5 1 6
GC of Saturated hydrocarbons 5 1 6
GC-MS of Saturated hydrocarbons 5 1 6
GC-MS ofAromatic hydrocarbons 5 1 6
Stable isotopes of fractions 5 1 6

7able 2. GC ofsaturated compounds (parameters)

e E == 5

- ~ 0 53 Q

® Q 9 0 09 =<

- s o : ce <= 37
© E == s £ : == a2 o9
= & SE i a P e & e
31/8-1 DC 2128 91419 1.35 0.60 0.66 0.92 130 0.93
31/8-1 DC 2179 91421 1.28 058 0.62 0.94 123 0.98
31/8-1 DC 2221 91422 1.08 056 0.57 0.98 1.27 0.80

31/8-1 DC 2251 91423 1.24 061 063 0.96 113 0.97
31/8-1 DC 2434 91429 131 059 052 114 1.66 0.95
31/8-1 Mud 2057 91439 1.72 0.40 0.44 091 198 1.00
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Geochemistry Report- Well 31/8-1 (Breiflabb)

Tab/e 3. GCMS S/R ofsafurafed compounds (paramefers)

o 9

o A

= 0 a ca 3 :

s g = & 9 vz A = I
13 E O b1 < N S

I3 o A = N N N ca 0 '8) o >

n A A =4 =S )| ~

31/8-1 DC 2128 91419 8.06 11.10 6.81 34.61 37.02 1523 13.29 33.82 32.98 32.70 3151 0.96 0.67
31/8-1 DC 2179 91421 1245 16.52 6.34 37.05 44.22 1421 2351 4417 38.94 35.10 35.82 0.72 0.71
31/8-1 DC 2221 91422 28.07 23.10 6.53 40.51 48.77 14.59 28.33 53.27 45.14 37.17 35.07 0.75 0.40
31/8-1 DC 2251 91423 17.71 32.34 9.07 33.07 45.36 14.37 24.25 48.30 45.87 31.56 41.87 0.50 0.63
31/8-1 DC 2434 91429 12.81 1549 7.07 30.83 4554 16.21 26.21 45.77 43.63 33.96 39.82 047 1.10
31/8-1 Mud 2057 91439 13.27 16.82 9.46 50.40 56.48 17.65 47.71 62.39 47.07 34.43 38.08 0.67 0.81

%23:3 23:3/(23:3+30ap)*100

%28ap 28ap/(28ap+30ap)*100

% 30D 30D/(30D+30ap)*100

%27Ts  27Ts/(27Ts+27Tm)*100

%22S (32apS/(32apS+32apR)*100

%29Ts  (29Ts/29Ts+30ap)*100

%20S (29aaS/29aaS+29aaR)*100

%pp (29pp(R+S)/(29pp(R+S)+29aa(R+S)*100

%27dpS 27dpS/(27dpS+27aa(R+S))*100

%C27 (27pp(R+S)/(27pp(R+S)+28pp(R+S)+29pp(R+S))*100
%C29 (29pp(R+S)/(27pp(R+S)+28pp(R+S)+29pp(R+S))*100
28/29 (28aa(R+S)+28pp(R+S))/(29aa(R+S)+29pp(R+S))
24:4/23:3 24:4/23:3

Page 30



Geochemistry Report- Well 31/8-1 (Breiflabb)

Tab/e 4. GCMS S/R ofaromaf/c compounds (paramefers)

(5]

= A

= N .

L@ Q S lr%l o % 0o T o o o 9
13 % ,\O - 2 83 < < < < < ﬁ?’ < < <

o A TN < 0 0 S S S S S S S S S

31/8-1 DC 2128 91419 0.09 0.42 0.16 0.10 0.56 0.36 1.10 2.07 0.82 0.09 0.93 0.06
31/8-1 DC 2179 91421 0.14 0.50 0.29 0.13 141 0.34 126 1.80 0.69 0.04 0.43 0.08
31/8-1 DC 2221 91422 0.22 0.48 0.32 0.19 2.09 0.34 135 171 0.61 0.03 059 0.14
31/8-1 DC 2251 91423 0.21 0.45 0.40 0.20 2.13 0.33 143 198 0.71 0.04 0.43 0.11
31/8-1 DC 2434 91429 0.24 0.45 0.40 0.24 3.07 0.36 1.40 233 0.53 0.03 1.69 0.17
31/8-1 Mud 2057 91439 0.64 0.46 0.28 233 043 175 277 154 0.09 1.35 1.00

AROM2: (C20TA+C21TA+SC26TA+RC26TA+SC27TA+SC28TA+RC27TA+RC28TA/(C20TA+C21TA+SC26TA+RC26TA+SC27TA+SC28TA+RC27TA+RC28TA+C21MA+C22MA+
pSC27MA+pRC27MA+pRC27DMA+aSC27MA+pSC28MA+pSC28DMA+aRC27DMA+aSC27DMA+aRC27MA+aSC2sMA+aSC29MA+aRC29MA)

Crackl: (CATA)/(CAOTA+RCBTA)

Crack2: (C20TA+C21TA)/(C20TA+C21TA+SC26TA+RC26TA+SC27TA+SC28TA+RC27TA+RC28TA)

MSArol: (CZMA+C2MA)/(CZMA+C2MA+pSC2ZMA+pRCZMA+pRC2ZDMA+aSCZMA+pSC2BMA+pSC2BOMA+aRCZDMA+aSC2ZDMA+aRC2ZMA+aSC2BMA+aSC2OMA+aRC2OMA)

MSAro2: 4-MDBT/1-MDBT

MSAro3: (2-MP+3-MP)/(1-MP+2-MP+3-MP+9-MP)

MSAro4: 2-MN/L-MN

MSAro5: (2,6-DMN+2,7-DMN)/1,5-DMN

MSAro6: 4-MDBT/DBT

MSAro7: DBT/P

MSAro8: 3-MP/Retene

MSAro9: RC2BTA/(RC2BTA+aRC2BMA+pRC2OMA+pRC2DMA)
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Geochemistry Report- Well 31/8-1 (Breiflabb)

7ab/e 5. TOC and Roc”™-Eva/ dafa

Well

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

Sample type

W)
(@)

DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

2000
2000
2010
2010
2020
2020
2020
2030
2030
2040
2040
2050
2050
2060
2060
2070
2070
2077
2077
2086
2086
2095
2095
2104
2104
2110
2110
2119
2119

*» Leco TOC

a
%
91405WM
91405XWM
91406WM
91406 XWM
91407WM
91407XWM
91407
91408WM
91408XWM
91409WM
91409XWM
91410WM
91410XWM
91411WM
91411XWM
91412WM
91412XWM
91413WM
91413XWM
91414WM
91414XWM
91415WM
91415XWM
91416WM
91416 XWM
91417WM
91417XWM
91418WM
91418XWM

8 (mglg)

0.06
0.03
0.12
0.05
0.13
0.05
1.59
0.17
0.05
0.09
0.04
0.07
0.05
0.08
0.05
0.06
0.03
0.07
0.04
0.08
0.04
0.15
0.05
0.48
0.08
0.35
0.08
0.26
0.06

& (mglg)

1.42
1.37
19.67
19.38
25.50
22.91
26.88
22.00
19.55
16.17
15.17
12.55
13.28
9.86
9.70
8.38
7.42
10.00
8.67
10.23
8.65
21.15
18.27
41.50
42.23
34.74
36.38
23.19
22.45

8 (mglg)

1.57
1.05
1.02
0.89
0.81
1.05
2.03
1.53
0.82
0.68
0.78
0.79
0.81
0.92
0.97
0.75
0.69
0.61
0.78
0.88
0.79
0.63
0.85
1.69
0.88
1.52
0.89
0.91
0.86

Tmax (°C)

428
429
422
424
421
422
424
422
423
425
426
4217
426
428
427
4217
428
426
426
426
426
421
423
422
422
420
422
421
422
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P (mg/g)

1.40
19.79
19.43
25.63
22.96
28.47
22.17
19.60
16.26
15.21
12.62
13.33
9.94
9.75
8.44
7.45
10.07
8.71
10.31
8.69
21.30
18.32
41.98
42.31
35.09
36.46
23.45
22.51

0.04
0.02
0.01
0.00
0.01
0.00
0.06
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.01
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00
0.01
0.00

HI (mg HC/
g TOC)

115
419
427
477
441
521
430
396
391
374
329
358
309
312
309
284
334
296
323
283
417
371
480
504
449
482
450
451

(%)*

1.19
1.19
4.70
4.54
5.34
5.20
5.16
5.12
4.94
413
4.06
3.81
371
3.19
3.11
2.71
2.61
2.99
2.93
3.17
3.05
5.07
4.93
8.64
8.38
7.74
7.55
5.15
4.98



Geochemistry Report- Well 31/8-1 (Breiflabb)

7abl/e 6. V/frin/fe Reffecfance

S s @ _ g =
(<)) 0 o <)) ﬂ>—‘ 5 ] =
s B g o 291 8 ¢, =
s 8 ) & & ZO E & 5 3
31/8-1 DC 980 91398 Bulk Clyst 0.25 0.05 19 oo0o0o0o0 M See data sheet
31/8-1 DC 1100 91399 Bulk Clyst 0.28 0.04 12 oooooo G Organic matteris sparse.
31/8-1 DC 1270 91400 Bulk Clyst 0.28 0.04 18 oooo00 G See data sheet
31/8-1 DC 1400 91401 Bulk Clyst 0.32 0.04 11 oooo00 G See data sheet
31/8-1 DC 1550 91402 Bulk Clyst 0.36 0.05 5 -00000 M See data sheet
31/8-1 DC 1700 91403 Bulk Clyst barren See data sheet
31/8-1 DC 1850 91404 Bulk Clyst barren See data sheet
31/8-1 DC 2010 91406 Bulk Clyst 0.38 0.04 8 o0o00000 G See data sheet
31/8-1 DC 2060 91411 Bulk Clyst 0.36 0.07 8 000000 M See data sheet
31/8-1 DC 2104 91416 Bulk Clyst 0.33 0.04 16 000000 M See data sheet
31/8-1 DC 2260 91424 Bulk Clyst 0.32 0.05 33 ooo0o00 G See data sheet
31/8-1 DC 2431 91428 Bulk Lst 0.35 0.04 12 oooooo G See data sheet
31/8-1 DC 2551 91435 Bulk Clyst 0.40 0.06 9 oo00000 M See data sheet
31/8-1 DC 2620 91437 Bulk Clyst 0.39 0.05 13 ooooo0o G See data sheet
Legend to Vitrinite re flectance data
Lithology code Sample quality Sample preparation
sst Sandstone G Good HF Sample treatment with hydrofluoric
slst Siltstone M Moderate acid prior to analysis
clyst Claystone P Poor Bulk Sample treated as bulk rock
sh Shale st Hydrocarbon staining
Ist Limestone
coal Coal

Sample description and measurement evaluation (perfect sample characterised as: 000000)

Sign order Parameter Sign  Sign legend:

1 Abundance ofvitrinite -0 - May give too low vitrinite reflectance sample value
2 Identification of vitrinite -0+ 0 Reliable vitrinite reflectance sample value

3 Type ofvitrinite -0+ + May give too high vitrinite reflectance sample value
4 Vitrinite fragment size -0

5 Vitrinite surface quality -0

6 Abundance of pyrite o+
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Geochemistry Report- Well 31/8-1 (Breiflabb)

Tab/e 7. Gas Compos/f/lon fvo/Mme-%J

Well

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

Sample type

Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube

Lower Depth

N
ey
~
o

2157.80
2170
2200
2230
2260
2290
2320
2350
2368
2380
2410
2440
2470
2500
2530
2560
2620

=
&
90724
90725
90726
90727
90728
90729
90730
90731
90732
90733
90734
90735
90736
90737
90738
90739
90740
90741

Cl (%THCG)

4.85
52.8
81.3
80.2
74.5
48.3
55.0
24.2
74.9
715
68.7
34.6
855
76.2
64.6
12.2
88.3
45.1

Q (%THCG)

0.0000
1.24
1.47

0.0000
1.70
151

0.0000

0.0000
2.79

0.0000

0.0000

0.0000

0.0000

0.0000
1.42

0.0000

0.0000

0.0000

11
N

%THCG)

-

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

@G (%THCG)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
1.68
0.0000
0.0000
0.0000
0.0000
0.0000
0.85
0.0000
0.0000
0.0000

1
™

%THCG)

-

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

iC4 (%THCG)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

(%THCG)

nC4

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
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1]
<

%THCG)

-

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

wn o

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

iC5 (%THCG)

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

<co

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

THCG

T=co

pam

95.2 1011
46.0 631
17.2 536
19.8 268
23.8 580
50.2 713
45.0 335
75.8 512
20.7 351
28.5 155
31.3 132
65.4 384
145 307
23.8 325
33.1 697
87.8 1305
11.7 323
549 193

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

78.1
78.1
78.2
78.1
78.1
78.1
78.2
78.1
78.2
78.1
78.1
78.1
78.2
78.2
78.2
78.1
78.2
78.1

0 =2
21.8
21.8
21.8
21.9
21.8
21.8
21.8
21.9
21.8
21.9
21.9
21.8
21.8
21.8
21.7
21.7
21.8
21.9



Geochemistry Report- Well 31/8-1 (Breiflabb)

able 7. continued, Gas Composition (volume-%)

Well

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

Sample type

Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube
Isotube

Lower Depth

N
[
=N
o

2157.80
2170
2200
2230
2260
2290
2320
2350
2368
2380
2410
2440
2470
2500
2530
2560
2620

a

&

<<

90724
90725
90726
90727
90728
90729
90730
90731
90732
90733
90734
90735
90736
90737
90738
90739
90740
90741

Total

pam

980193
979455
984310
980531
984073
980934
980667
984749
980981
983769
983971
985385
986152
989659
991390
989777
990897
991152

0.0000
0.0000
0.0000

%THCG)

=~

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

0.0000
2.30
1.77

0.0000
2.23
3.04

0.0000

0.0000
5.63

0.0000

0.0000

0.0000

0.0000

0.0000
3.40

0.0000

0.0000

0.0000
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7abl/e 8. E)rtracdon, “sp/ia/tene prec/p/tat/on and /atroscan data

£ = 2 S 0 o &
§ Py _g’ =) i L =~ =0
= o o e E 5 S5
o Q = = =_ 22 "Soge
= [=5 [} - = =
o E 2o g ~ e <o I% 0 ol 0
= & S E G § 5 e owm W d \(I)V 2w kl/l W
31/8-1 DC 2128 91419 18.824 48 2523 91 113 71.0 8.6 20.4
31/8-1 DC 2149 91420 19.438 24 1260 43 723 156 121

31/8-1 DC 2179 91421 19.636 26 1329
31/8-1 DC 2221 91422 15582 27 1758
31/8-1 DC 2251 91423 19.754 37 1888
31/8-1 DC 2305 91425 7525 52 6883
31/8-1 DC 2380 91426 17.385 16 938
31/8-1 DC 2401 91427 15512 33 2147
31/8-1 DC 2434 91429 11.390 29 2502
31/8-1 DC 2464 91430 17.973 26 1469
31/8-1 DC 2479 91431 18.011 13 738
31/8-1 DC 2506 91432 20.211 24 1207
31/8-1 DC 2521 91433 19.933 18 898
31/8-1 DC 2542 91434 9273 17 1844 20 89 880 31
31/8-1 DC 2605 91436 15.473 14 924 10.8 63.8 20.4 1538
31/8-1 Mud 970 91438 12.074 129 10709 20.2 5.8 733 0.7 26.0
31/8-1 Mud 2057 91439 10.719 233 2['t\ 72 50 86.9 09 122

8.8 520 28.7 193
147 583 172 246
9.8 61.6 20.3 181
11.0 549 284 16.7
10.8 58.6 25.4 15.9
56 716 191 93
53 66.4 220 116
148 57.2 21.6 21.2
13.1 49.3 31.0 197
11.7 40.0 423 1738
76 694 171 135

B oo e Dwo o ® oG N
H@Hmmw\np\nw«:#m

>
©
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Geochemistry Report- Well 31/8-1 (Breiflabb)

Tab/e 9. GC ofsafurafed cornpounds "pea” area™

>

13 (%

31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

0

i~ 0
E 3

2128 91419 0.00e0
2179 91421 0.00e0
2221 91422 0.00e0
2251 91423 0.00e0
2434 91429 0.00e0
2057 91439 9.16e4

Lower Depth
o)

Table 9. continuec, GC of saturated compounds (pea k area)

2 1

0

Q

*A .
a "- g‘
a
4.37e5
3.80e5
4.15e5
3.80e5
1.55e5
2.62e5

31/8-1
31/8-1
31/8-1
31/8-1 DC 2251
31/8-1 DC 2434
31/8-1 Mud 2057

DC
DC
DC

2128
2179
2221

91419
91421
91422
91423
91429
91439

i N
0 0 0 (o]

Q Q

a a

5.46e4 6.45e5
0.00e0 7.97e4
0.00e0 8.89%e4
0.00e0 1.48e5
0.00e0 1.92e5
6.00e5 1.89e6

2.51e4
2.25e4
1.69e4
1.60e4
1.90e4
1.81e5

4.07e4
8.79e3
1.17e4
2.15e4
2.00e4
1.30e6

S
a a a a
3.10e5 3.19e5 3.47e5 3.01le5
1.93e5 1.78e5 1.51e5 1.30e5
2.52e5 2.80e5 3.25e5 3.72e5
1.89e5 1.73e5 1.55e5 1.30e5
8.76e4 8.38e4 8.26e4 6.84e4
1.07e5 6.67e4 4.14e4 3.04e4

4.02e6
1.25e6
1.69e6
2.85€6
2.76e6
1.19e7

2.80e5
1.29e5
4.23e5
1.26e5
7.39e4
3.41e4

1.69e5
6.96e4
8.64e4
1.29e5
9.75e4
3.27e6

1.93e5
9.77e4
4.61e5
9.63e4
5.57e4
2.29e4

2.50e6
1.23e6
1.52e6
2.50e6
2.00e6
1.62e7

ry
0
a

1.82e5
9.73e4
4.67e5
9.11e4
5.17e4
2.05e4
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0

7.05e5
4.53e5
3.84e5
6.24e5
4.72e5
3.59e6

5

a

1.21e5
7.82e4
4.27e5
7.50e4
4.21e4d
1.70e4

tn
0

Q

a

2.24e6
1.74e6
1.34e6
2.11e6
1.37e6
9.87e6

r
0
a

1.97e5
1.05e5
4.14e5
1.00e5
6.42e4
5.63e4

0

Q

a

2.19e6
3.34e6
1.51e6
2.51e6
9.88e5
7.44e6

(0]

0
a

1.00e5
6.06e4
2.94e5
6.11e4
3.13e4
1.40e4

7.93e5
1.69e6
5.84e5
1.19e6
3.16e5
1.98e6

1.22e5
7.22e4
2.63e5
7.05e4
3.44e4
1.40e4

a

2.30e6
5.11e6
1.82e6
3.53e6
9.15e5
5.61e6

7.16e4
4.15e4
1.73e5
4.17e4
2.10e4
9.74e3

A

1.39e6
2.97e6
1.02e6
2.14e6
5.40e5
2.25e6

7.42e4
3.65e4
1.31e5
4.07e4
1.67e4
8.40e3

00
0
a

1.62e6
3.91e6
1.41e6
3.01e6
6.28e5
2.59e6

0
a

4.41e4
3.39%4
1.00e5
2.56e4
1.37e4
1.50e4

1.07e6
2.41e6
8.04e5
1.90e6
3.25e5
1.14e6

tn

g

5.67e4
2.51e4
6.07e4
2.37e4
5.71e3
3.62e3

7.77e5
1.25e6
7.27e5
1.14e6
2.88e5
7.36e5

0
a

2.56e4
8.60e3
3.57e4
7.37e3
3.06e3
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Tabl/e 70. GC ofsaforafed cornpoonds “amoonfs /n ng/g

=
[N

a

5 Q 0 ™

z —~ 0 0 0 0 0
§ 3= R S

31/8-1 DC 2128 91419 0.00e0 2.62e4 3.09e5 1.20e4 1.95e4
31/8-1 DC 2179 91421 0.00e0 0.00e0 4.32e4 1.22e4 4.76e3
31/8-1 DC 2221 91422 0.00e0 0.00e0 5.02e4 9.54e3 6.58e3
31/8-1 DC 2251 91423 0.00e0 0.00e0 6.00e4 6.50e3 8.70e3

31/8-1 DC 2434 91429 0.00e0 0.00e0 1.17e5 1.16e4 1.22e4
31/8-1 Mud 2057 91439 2.98e4 1.95e5 6.16e5 5.88e4 4.22e5
able 10. continued, GC of saturated compounds (amounts
R A
0 Q Q "
. By A A K i
a - 0 0 0 0 0

a a a a a

31/8-1 DC 2128 91419 2.10e5 1.49e5 1.53e5 1.66e5 1.45e5
31/8-1 DC 2179 91421 2.06e5 1.04e5 9.63e4 8.17e4 7.05e4
31/8-1 DC 2221 91422 2.34e5 1.42e5 1.58e5 1.84e5 2.10e5
31/8-1 DC 2251 91423 1.54e5 7.66e4 7.03e4 6.29e4 5.25e4
31/8-1 DC 2434 91429 9.43e4 534e4 5.10e4 5.03e4 4.16e4
31/8-1 Mud 2057 91439 8.53e4 3.46e4 2.17e4 1.35e4 9.87e3

1.93e6
6.76e5
9.55e5
1.16e6
1.68e6
3.87e6

in ng/g)

gﬁ

a
1.34e5
7.00e4
2.39e5
5.10e4
4.50e4
1.11e4

8.12e4
3.77e4
4.87e4
5.23e4
5.94e4
1.06e6

i

0

a
9.27e4
5.29¢e4
2.60e5
3.90e4
3.39%e4
7.44e3

0O >

1.20e6
6.66e5
8.56e5
1.01e6
1.22e6
5.26e6

Al

0

a
8.72e4
5.27e4
2.64e5
3.69%e4
3.15e4
6.66€3
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0

3.38e5
2.45e5
2.17e5
2.53e5
2.87e5
1.17e6

R
0
a

5.81e4
4.23e4
2.41e5
3.04e4
2.57e4
5.54e3

0

Q

a

1.07e6
9.42e5
7.58e5
8.55e5
8.33e5
3.21e6

A
0
a

9.45e4
5.67e4
2.34e5
4.06e4
3.91e4
1.83e4

0

Q

a

1.05e6
1.81e6
8.51e5
1.02e6
6.01e5
2.42e6

0

0
a

4.80e4
3.28e4
1.66e5
2.48e4
1.91e4
4.56e3

3.81e5
9.17e5
3.30e5
4.81e5
1.92e5
6.43e5

0
a

5.85e4
3.91e4
1.49e5
2.86e4
2.09¢e4
4.54e3

a

1.10e6
2.77e6
1.03e6
1.43e6
5.57e5
1.82e6

A

6.67e5
1.61e6
5.75e5
8.65e5
3.29e5
7.30e5

3.56e4
1.98e4
7.39¢e4
1.65e4
1.02e4
2.73e3

2.0 8

7.78e5
2.12e6
7.97e5
1.22e6
3.82e5
8.42e5

2.11e4
1.84e4
5.65e4
1.04e4
8.32e3
4.86e3

5.13e5
1.31e6
4.54e5
7.68e5
1.98e5
3.69e5

o C35

2.72e4
1.36e4
3.42e4
9.62e3
3.48e3
1.18e3

3.72e5
6.75€e5
4.10e5
4.61e5
1.75e5
2.39e5

0
a

1.23e4
4.65e3
2.01le4
2.99e3
1.87e3
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Tab/e 77. GCMS S/R ofsaturated cornpounds (pea”™ he/ght)

m/e

Well

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

31/8-1 Mud

Sample type

W)
(@}

DC
DC
DC
DC

—_

£

—

Lower Depth

2128
2179
2221
2251
2434
2057

ID

£

<<

91419
91421
91422
91423
91429
91439

177

on.

®

§

™
8.61e3
0.00e0
8.92e3
9.54e3
2.68e3
3.48e3

on.
a

i
§

i
1.07e4
9.60e3
9.38e3
8.52e3
5.96e3
4.41e3

§

™
7.39¢3
5.81e3
6.61e3
6.26e3
2.50e3
3.84e3

Table 11. continued, GCMS SIR of saturated

m/e

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

Sample type

W)
O

DC
DC
DC
DC

2128
2179
2221
2251
2434

31/8-1 Mud 2057

a

&

<
91419
91421
91422
91423
91429
91439

191

29/3S

1.43e4
6.10e3
5.83e3
5.72e3
4.15e3
0.00e0

5.64e4
2.97e4
2.99¢4
2.48e4
2.25e4
1.28e4

1.07e5
5.05e4
4.38e4
5.02e4
5.04e4
1.26e4

§

™
2.53e4
1.35e4
9.91e3
8.39%e3
7.11e3
3.41e3

191

m
R

7.10e3
1.61e4
1.41e4
2.62e4
9.75e3
4.28e3

4
1.33e4
9.57e3
1.70e4
1.42e4
9.14e3
4.05e3

™
1.39e4
1.05e4
2.16e4
1.16e4
9.98e3
4.91e3

compounds (peak height)

0

1.02e4
5.46e3
4.28e3
5.95e3
3.58e3
0.00e0

[%2]
™
=
o
(30}

1.12e4
8.04e3
8.37e3
6.66e3
5.01e3
3.07e3

on.

5.18e4
3.41e4
4.05e4
6.04e4
2.17e4
1.05e4

OQJS

&

7.58e3
8.00e3
8.41e3
7.87e3
4.71e3
3.68e3

K

3.64e4
2.45e4
5.26e4
2.72e4
1.74e4
7.96e3

1.71e5
9.39%¢e4
8.34e4
8.10e4
8.91e4
3.30e4
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&5

1.71e4
1.13e4
2.37e4
1.27e4
8.45e3
4.65e3

7.46e4
2.85e4
2.30e4
2.12e4
2.29¢4
1.11e4

R

6.97e3
7.76e3
9.59e3
5.45e3
4.84e3
0.00e0

0

3.04e4
1.17e4
9.41e3
1.26e4
9.03e3
5.44e3

25/3S

7.59e3
5.13e3
1.10e4
6.17e3
5.18e3
0.00e0

&

8.15e4
2.79e4
1.89e4
2.20e4
2.20e4
3.87e3

2.44e4
1.74e4
2.09e4
1.71e4
1.92e4
6.42e3

8

0.00e0
0.00e0
0.00e0
0.00e0
0.00e0
0.00e0

6.22e3
6.14e3
8.39e3
5.14e3
4.13e3
0.00e0

on.

4.15e5
1.72e5
1.35e5
1.26e5
1.19e5
5.20e4

26/3S

7.30e3
6.85e3
7.17e3
5.94e3
4.91e3
0.00e0

7.68e4
2.58e4
2.06e4
2.61le4
2.55e4
6.10e3

b
o

1.05e4
5.74e3
7.76€3
7.02e3
5.82e3
0.00e0

1.37e5
5.38e4
4.22e4
4.53e4
4.8led
1.98e4

28/3S

7.53e3
4.95e3
5.94e3
3.02e3
3.76e3
0.00e0

b

2.21e5
6.63e4
4.31e4
4.90e4
4.42e4
1.44e4

6.06e3
3.98e3
7.32e3
5.17e3
3.59e3
3.31e3

1.55e4
7.30e3
5.94e3
5.92e3
3.95e3
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Table 11. continued, GCMS SIR of saturated compounds (peak height)

m/e

Sample type

31/8-1
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

W)
(@]

—

£

—

2128
2179
2221
2251
2434
2057

Lower Depth

a

&

<
91419
91421
91422
91423
91429
91439

191

a
cA

6.73e4
2.09e4
1.42e4
1.72e4
1.64e4
0.00e0

3

CA CA
a
m m

3.67e4 6.25e4
2.25e4 2.83e4
1.93e4 2.03e4
2.15e4 2.59e4
2.02e4 2.41e4
1.07e4 8.26e3

Table 11. continued, GCMS SIR of saturated

m/e

Sample type

31/8-1 D
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

(@]

2128
2179
2221
2251
2434
2057

=

&

<
91419
91421
91422
91423
91429
91439

217

3t
3
CA

A

5.96e4
2.04e4
1.33e4
1.27e4
8.56e3
4.55e3

CA

0

<N

5.90e4 4.60e4
2.02e4 1.49%4
1.14e4 6.30e3
1.12e4 7.10e3
1.0le4 5.67e3
5.21e3 4.06e3

5898 4

a3
cA
a

2.74e4
1.46e4
1.27e4
1.25e4
9.95e3
9.60e3

5.25e4
2.08e4
1.35e4
1.56e4
1.12e4
6.43e3

1.77e4
1.03e4
7.56e3
7.15e3
6.54e3
5.26e3

2.87e4
1.16e4
8.02e3
9.23e3
7.76e3
4.46e3

compounds (peak height)

589 4

5.50e4
1.61e4
8.05e3
8.18e3
7.02e3
4.03e3

a

0

<N

3.61le4
1.10e4
7.68e3
6.43e3
5.30e3
3.05e3

4 pof

4.62¢e4
1.62e4
1.29e4
9.54e3
7.65e3
4.03e3

400 +t &04

9.08e4
3.72e4
2.64e4
3.33e4
2.52e4
8.94e3

a3
CcA
&

2.47e4
1.10e4
8.86e3
7.89e3
5.15e3
5.72e3

3 904

2.95e4
1.62e4
1.18e4
9.98e3
8.68e3
5.00e3

Page 40

CA
m

4.44e4
1.48e4
6.49e3
8.73e3
3.64e3
3.58e3

A8eb

2.37e4
7.79e3
5.96e3
4.43e3
0.00e0
0.00e0

217

a
a

5.32e4
1.83e4
1.60e4
1.38e4
1.06e4
6.49e3

a
a

N
1.95e5
4.55e4
2.23e4
1.82e4
1.74e4
6.17e3

CA
CA

<

4.06e4
1.80e4
2.02e4
1.56e4
1.25e4
6.69e3

CA
13

<H

9.13e4
3.12e4
2.03e4
2.42e4
1.91e4
5.06e3

CERSY

2.33e4
9.61e3
1.18e4
9.44e3
6.66e3
6.39e3

a
13

<H

4.04e4
1.31e4
8.60e3
1.14e4
8.14e3
3.06e3

CA
CA

2.05e4
9.17e3
1.24e4
8.58e3
6.72e3
4.32e3

=S R

1.29e4
4.52e3
4.13e3
2.43e3
0.00e0
0.00e0

CA

1.19e5
3.93e4
2.8%e4
2.35e4
1.94e4
9.08e3

b Eed

2.84e4
1.19e4
9.19e3
1.35e4
8.25e3
2.82e3

13

<H

9.51e4
2.62e4
1.93e4
1.45e4
1.21e4
6.16e3

CA

&

<N

5.16e4
1.69e4
1.26e4
1.18e4
8.50e3
3.80e3

3.65e4
1.24e4
8.82e3
6.32e3
7.03e3
2.95e3

B3
CA
i)
N
4.85e4
1.71e4
1.35e4
1.15e4

7.75e3
5.57e3

a)

3
a
13

<H

3.89e4
1.15e4
8.36e3
8.84e3
7.40e3
3.72e3

a

®

<N

1.07e5
2.27e4
1.15e4
1.04e4
7.73e3
3.72e3
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Table 11. continued, GCMS SIR of saturated compounds (peak height)

m/e

Sample type

31/8-1 D
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

(@)

a

&

<
91419
91421
91422
91423
91429
91439

217

S0 55

2.0le4
1.12e4
7.35e3
9.04e3
7.22e3
3.50e3

CA
CA

"
4.05e4
1.98e4
1.70e4
2.01e4
1.31e4
6.75e3

CA
CA

"
3.68e4
1.77e4
1.25e4
1.48e4
1.02e4
5.41e3

a
a

"
1.31e5
3.63e4
1.86e4
2.83e4
2.03e4
3.83e3

a

3.16e4
9.78e3
7.42e3
0.00e0
5.72e3
3.33e3

CA
CA
o

1.46e4
5.47e3
3.37e3
3.80e3
0.00e0
0.00e0

CA
CA
o

0.00e0
4.08e3
0.00e0
0.00e0
0.00e0
0.00e0

a

3

3.85e4
8.84e3
3.62e3
3.09e3
2.26e3
0.00e0
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218

ca

"
6.71e4
2.80e4
2.53e4
2.12e4
1.65e4
7.94e3

A
"
3.98e4
2.07e4
1.83e4
1.38e4
1.14e4
6.29e3

CA
CA

il
5.82e4
1.92e4
1.59¢e4
1.42e4
9.98e3
5.82e3

CA
CA
(e 0]

5.87e4
2.12e4
1.66e4
1.52e4
1.15e4
5.54e3

CA
CA

5.27e4
2.64e4
2.32e4
2.54e4
1.77e4
8.44e3

CA
CA

5.03e4
2.33e4
1.79e4
2.11e4
1.49¢4
7.29e3

089

9.99e3
4.47e3
2.64e3
2.61e3
0.00e0
0.00e0

089

8.68e3
3.82e3
2.62e3
2.17e3
0.00e0
0.00e0
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Abbreviations of saturated biomarkers

17a(H), 21 P(H)-25,28,30-trisnorhopane
17a, 21P-25,30-bisnorhopane

17a(H), 21P(H)-25-norhopane

17a, 21P, 22(R/S)-25-norhomohopane
C 1H 3Atricyclic terpane
C20H%tricyclic terpane

C21H Btricyclic terpane

C2Z3H &Ltricyclic terpane

C24H 4Atricyclic terpane

C2H d6tricyclic terpane

C25H 46tricyclic terpane

C24H L2tetracyclic terpane

C26H 48tricyclic terpane

C26H &tricyclic terpane

C28H Rtricyclic terpane

C28H Rtricyclic terpane

C2H B4tricyclic terpane

C2H B4tricyclic terpane
18a(H)-22,29,30-trisnorneohopane
17a(H)-22,29,30-trisnorhopane
C2oH5%tricyclic terpane
C2oH5%tricyclic terpane

17a(H), 21P(H)-28,30-bisnorhopane
17a(H), 21P(H)-30-norhopane
18a(H)-30-norneohopane
15a-methyl-17a(H)-27-norhopane (diahopane)

17P(H), 21a(H)-30-norhopane (normoretane)
18a(H)-oleanane

17a(H), 21P(H)-hopane

17P(H), 21a(H)-hopane (moretane)
17a(H), 21P(H), 22(S)-homohopane
17a(H), 21P(H), 22(R)-homohopane
Gammacerane

17P(H), 21a(H)-homohopane

17a(H), 21P(H), 22(S)-bishomohopane
17a(H), 21P(H), 22(R)-bishomohopane
17a(H), 21P(H), 22(S)-trishomohopane

25nor28aP
25nor29aP
25nor30aP
25nor3laP
19/3

20/3

21/3

23/3

24/3
25/3R
25/3S
24/4
26/3R
26/3S
28/3R
28/3S
29/3R
29/3S
27Ts
27Tm
30/3R
30/3S
28aP
29aP
29Ts

30d

29Pa

300

30aP
30Pa
31aPS
31aPR
30G

31Pa
32aPs
32aPR
33aPs

17a(H), 21P(H), 22(R)-trishomohopane
17a(H), 21P(H), 22(S)-tetrakishomohopane
17a(H), 21P(H), 22(R)-tetrakishomohopane
17a(H), 21P(H), 22(S)-pentakishomohopane
17a(H), 21P(H), 22(R)-pentakishomohopane
C21-5a(H), 14a(H), 17a(H)-pregnane
C21-5a(H), 14P(H), 17P(H)-pregnane
C22-5a(H), 14a(H), 17a(H)-pregnane
C22-5a(H), 14P(H), 17P(H)-pregnane
13P(H), 17a(H), 20(S)-cholestane (diasterane)
13P(H), 17a(H), 20(R)-cholestane (diasterane)
13a(H), 17P(H), 20(R)-cholestane (diasterane)
0(S)-

-cholestane (diasterane)
, a(),ZO(Sychowsmne(dMSwrana
24-methyl-13P(H), 17a(H), 20(R)-cholestane (diasterane)
24-methyl-13a 17P(H), 20(R)-cholestane (diasterane)
5a(H), 14a(H), 17a(H), 20(S)-cholestane
5a(H), 14P(H), 17P(H), 20(R)-cholestane

)

2

), 2
), 2
), 2
13a(H), 17P(H), 2
24-methyl-13P(H), 1
(H), 1

(H),

7

H
H
H
1

24-ethyl-13P(H), 17a(H), 20(S)-cholestane (diasterane)
5a(H), 14P(H), 17P(H), 20(S)-cholestane
24-methyl-13a(H), 17P(H), 20(S)-cholestane (diasterane)
5a(H), 14a(H), 17a(H), 20(R)-cholestane
24-ethyl-13P(H), 17a(H), 20(R)-cholestane (diasterane)
24-ethyl-13a(H), 17P(H), 20(R)-cholestane (diasterane)
a(

0(R
24-methyl-5a(H), 14a(H), 17a(H), 20(S)-cholestane
24-ethyl-13a(H), 17P(H), 20(S)-cholestane (diasterane)
24-methyl-5a(H), 14P(H), 17P(H), 20(R)-cholestane
24-methyl-5a(H), 14P(H), 17P(H), 20(S)-cholestane
24-methyl-5a(H), 14a(H), 17a(H), 20(R)-cholestane
24-ethyl-5a(H), 14a(H), 17a(H), 20(S)-cholestane
24-ethyl-5a(H), 14P(H), 17P(H), 20(R)-cholestane
24-ethyl-5a(H), 14P(H), 17P(H), 20(S)-cholestane
24-ethyl-5a(H), 14a(H), 17a(H), 20(R)-cholestane
24-propyl-5a(H), 14a(H), 17a(H), 20(S)-cholestane
24-propyl-5a(H), 14P(H), 17P(H), 20(R)-cholestane
24-propyl-5a(H), 14P(H), 17P(H), 20(S)-cholestane
24-propyl-5a(H), 14a(H), 17a(H), 20(R)-cholestane
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33aPR
34aPS
34aPR
35aPS
35aPR
2laa

21PP

22aa

22PP

27dPS
27dPR
27daR
27daS
28dPS
28dPR
28daR
27aaS
27PPR
29dPS
27PPS
28das
27aaR
29dPR
29daR
28aaS
29daS
28PPR
28PPS
28aaR
29aaSsS
29PPR
29PPS
29aaR
30aaS
30PPR
30PPS
30aaR
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Tab/e 72. GCMS S/R ofsafurafed compounds famounfs m ng/qg)

m/e

13

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

31/8-1 Mud

&

DC
DC
DC
DC
DC

—_

£

—

Lower Depth

2128
2179
2221
2251
2434
2057

91419
91421
91422
91423
91429
91439

177

oA
&
i

7.11e2
0.00e0
8.08e2
7.43e2
3.60e2
2.90e2

8.80e2
9.21e2
8.50e2
6.64e2
8.01e2
3.68e2

A

6.11e2
5.58e2
5.99e2
4.87e2
3.35e2
3.20e2

Table 12. continued, GCMS SIR of saturated

m/e

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

DC
DC
DC
DC
DC

2128
2179
2221
2251
2434

31/8-1 Mud 2057

91419
91421
91422
91423
91429
91439

191

i3
m
®

1.19e3
5.85e2
5.28e2
4.46e2
5.58e2
0.00e0

™
4.66e3
2.85e3
2.71e3
1.93e3
3.02e3
1.07e3

a
™
8.80e3
4.85e3
3.97e3
3.91e3
6.78e3
1.05e3

i

2.09e3
1.30e3
8.98e2
6.54e2
9.56e2
2.84e2

compounds (amounts

0

8.40e2
5.24e2
3.88e2
4.64e2
4.81e2
0.00e0

191

m
R

5.87e2
1.55e3
1.28e3
2.04e3
1.31e3
3.57e2

9.23e2
7.72e2
7.58e2
5.19e2
6.73e2
2.56e2

Al
1.10e3
9.19e2
1.54e3
1.10e3
1.23e3
3.38e2

4.28e3
3.27e3
3.67e3
4.71e3
2.92e3
8.77e2

™
1.15e3
1.01e3
1.96e3
9.05e2
1.34e3
4.09e2

K

3.01e3
2.35e3
4.77e3
2.12e3
2.34e3
6.64e2

in ng/g)

0A

N
1.41e4
9.02e3
7.56e3
6.31e3
1.20e4
2.76e3
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A
1.41e3
1.09e3
2.15e3
9.88e2
1.14e3
3.88e2

A

6.16e3
2.74e3
2.09e3
1.65e3
3.08e3
9.30e2

5.76e2
7.46e2
8.68e2
4.24e2
6.51e2
0.00e0

0

2.51e3
1.12e3
8.53e2
9.82e2
1.21e3
4.53e2

6.27e2
4.92e2
9.99¢e2
4.81e2
6.96e2
0.00e0

6.73e3
2.68e3
1.71e3
1.71e3
2.95e3
3.23e2

™
2.02e3
1.68e3
1.90e3
1.33e3
2.58e3
5.36e2

0.00e0
0.00e0
0.00e0
0.00e0
0.00e0
0.00e0

™
5.14e2
5.90e2
7.60e2
4.00e2
5.55e2
0.00e0

0A

3.43e4
1.65e4
1.22e4
9.84e3
1.59¢4
4.34e3

13

i
6.03e2
6.58e2
6.50e2
4.62e2

6.59¢e2
0.00e0

6.35e3
2.48e3
1.86e3
2.03e3
3.42e3
5.09e2

m

"

8.71e2
5.52e2
7.03e2
5.47e2
7.83e2
0.00e0

1.13e4
5.17e3
3.82e3
3.53e3
6.47e3
1.65e3

m

o

6.22e2
4.75e2
5.38e2
2.35e2
5.06e2
0.00e0

1.83e4
6.37e3
3.91e3
3.82e3
5.94e3
1.20e3

a)

m
il
5.01le2
3.82e2
6.63e2
4.03e2
4.83e2
2.76e2
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Table 12. continued, GCMS SIR of saturated compounds (amounts

m/e

191

in ng/g)
217

= &
— & a
'—

E % m m

5.56e3 3.03e3 5.16e3
2.01e3 2.16e3 2.72e3
1.29e3 1.75e3 1.84e3
1.34e3 1.67e3 2.02e3
2.20e3 2.71e3 3.24e3
0.00e0 8.95e2 6.89e2

cA
a

Lower Depth

Sample type

31/8-1
31/8-1
31/8-1
31/8-1 DC
31/8-1 DC
31/8-1 Mud

lw)
(@]

2128
2179
2221
2251
2434
2057

91419
91421
91422
91423
91429
91439

DC
DC

Table 12. continued, GCMS SIR of saturated

A

a

2.27e3
1.40e3
1.15e3
9.72e2
1.34e3
8.01le2

4.34e3
2.00e3
1.22e3
1.22e3
1.51e3
5.37e2

&

a

m
1.47e3
9.89e2
6.85e2
5.57e2
8.80e2
4.39e2

cA
a

m
2.37e3
1.12e3
7.27e2
7.19e2
1.04e3
3.72e2

&
#

2.04e3
1.05e3
8.03e2
6.14e2
6.92e2
4.77e2

m/e

a

Sample type
>

E
91419
91421
91422
91423
91429
91439

31/8-1 D
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

(@]

2128
2179
2221
2251
2434
2057

217

%
g

4.92e3
1.96e3
1.20e3
9.90e2
1.15e3
3.79e2

N

&g

<N <N

3.80e3
1.44e3
5.71e2
5.53e2
7.62e2
3.38e2

4.87e3
1.94e3
1.03e3
8.73e2
1.36e3
4.35e2

compounds (amounts

N

i 4

<N <N

4.55e3 2.99e3
1.55e3 1.06e3
7.30e2 6.95e2
6.37¢2 5.01e2
9.43e2 7.13e2
3.36e2 2.55e2

4 ood

3.81e3
1.56e3
1.17e3
7.43e2
1.03e3
3.37e2

in ng/g)

.
3 8

7.50e3
3.57e3
2.39e3
2.60e3
3.38e3
7.46e2

2.43e3
1.55e3
1.07e3
7.77e2
1.17e3
4.17e2
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4

3.67e3
1.42e3
5.88e2
6.80e2
4.89e2
2.99e2

2

1.96e3
7.48e2
5.40e2
3.45e2
0.00e0
0.00e0

a

a

Q
4.39%¢3
1.76e3
1.45e3
1.07e3
1.42e3
5.42e2

a
a

Q
1.61e4
4.37e3
2.02e3
1.42e3
2.34e3
5.15e2

&
€
3.35e3
1.73e3
1.83e3
1.22e3
1.68e3
5.58e2

)

H

7.55e3
2.99e3
1.84e3
1.89e3
2.56e3
4.22e2

§

1.93e3
9.23e2
1.07e3
7.35e2
8.96e2
5.33e2

3.34e3
1.26e3
7.79e2
8.92e2
1.09e3
2.55e2

%

A
1.70e3
8.81e2
1.12e3
6.68e2
9.04e2
3.60e2

Ao H

1.07e3
4.34e2
3.74e2
1.89e2
0.00e0
0.00e0

3

H

9.81e3
3.78e3
2.62e3
1.83e3
2.60e3
7.57e2

2.35e3
1.15e3
8.33e2
1.05e3
1.11e3
2.35e2

)

H

7.86e3
2.51e3
1.75e3
1.13e3
1.62e3
5.14e2

4.26e3
1.62e3
1.14e3
9.19e2
1.14e3
3.17e2

B

<H
3.02e3
1.19e3
7.99e2
4.92e2
9.45e2
2.46e2

4.01e3
1.64e3
1.23e3
8.99e2
1.04e3
4.65e2

3.21e3
1.10e3
7.58e2
6.89e2
9.94e2
3.10e2

8.87e3
2.18e3
1.05e3
8.06e2
1.04e3
3.11e2
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Table 12. continued, GCMS SIR of saturated compounds (amounts in ng/g)

m/e

Sample type

31/8-1 D
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

(@)

a

&

<
91419
91421
91422
91423
91429
91439

217

i3
a
a

™
1.66e3
1.07e3
6.66€2
7.04e2
9.71e2
2.92e2

e
i
3.34e3
1.91e3
1.54e3
1.56e3
1.76e3
5.63e2

rE;/&
3.04e3
1.70e3
1.13e3
1.15e3
1.37e3
4.51e2

a
a

i
1.08e4
3.49¢3
1.68e3
2.20e3
2.73e3
3.20e2

2.61e3
9.40e2
6.72e2
0.00e0
7.69e2
2.78e2

3

1.21e3
5.25e2
3.05e2
2.96e2
0.00e0
0.00e0

% ;
a
0

0.00e0 3.18e3
3.92e2 8.49e2
0.00e0 3.28e2
0.00e0 2.40e2
0.00e0 3.04e2
0.00e0 0.00e0
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218

¢ B g g & @& g B

5.54e3
2.69e3
2.29e3
1.65e3
2.22e3
6.62e2

3.29¢3
1.99e3
1.66e3
1.07e3
1.53e3
5.25e2

4.81e3
1.85e3
1.44e3
1.11e3
1.34e3
4.86e2

4.85e3
2.03e3
1.51e3
1.19e3
1.55e3
4.62e2

4.35e3
2.54e3
2.10e3
1.98e3
2.38e3
7.04e2

4.16e3
2.24e3
1.62e3
1.64e3
2.01e3
6.08e2

8.26e2
4.29e2
2.39e2
2.03e2
0.00e0
0.00e0

7.17e2
3.67e2
2.38e2
1.69e2
0.00e0
0.00e0
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Tab/e 73. GCMS S/R ofarornaf/c cornpounds (pea”™ he/gh%)

m/e

13

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

DC
DC
DC
DC
DC

A

Zo>gy O >

2128
2179
2221
2251
2434

31/8-1 Mud 2057

A-

> O

91419
91421
91422
91423
91429
91439

142

N

4.83e6 4.38e6
3.23e6 2.56e6
3.45e6 2.55e6
7.18e6 5.02e6
1.25e7 8.92e6
1.01e6 5.77e5

156

Py
5.54e5
3.70e5
3.60e5
7.04e5
1.27e6
7.88e4

S

6.38e5
4.08e5
3.65e5
6.86e5
1.29e6
7.66e4

Q
Y

7.08e5
4.71e5
3.93e5
7.51e5
1.26e6
1.84e5

Q
rd

9.82e5
6.79e5
5.71e5
1.05e6
1.81e6
2.86e5

1Q
2.34e6
1.62e6
1.38e6
2.55e6
4.62e6
4.76e5

Table 13. continued, GCMS SIR of aromatic compounds (peak height)

m/e

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

§

DC
DC
DC
DC
DC

A
A
Q
A

2128
2179
2221
2251
2434

31/8-1 Mud 2057

91419
91421
91422
91423
91429
91439

170

2!

+ A
A

A A rd

-1 A

5.41e5 1.77e5
4.65e5 1.62e5
3.85e5 1.34e5
6.81e5 2.57e5
1.14e6 4.41e5
1.19e5 2.35e4

A
tn
rd

3.72e5
2.97e5
2.59e5
5.17e5
1.04e6
6.21e4

178

A

1.91e6
6.60e6
6.73e6
1.20e7
2.08e7
1.79e5

192

5.07e5
1.11e6
1.03e6
2.01e6
3.47e6
8.36e4

N

5.77e5
1.57e6
1.47e6
2.86e6
5.68e6
9.94e4

A
121e6
3.62e6
3.35e6
6.96e6
1.14e7
1.35e5

Q
A

1.95e6
1.36e6
1.19e6
2.01e6
3.23e6
4.19e5

7.46€5
1.54e6
1.46e6
2.96e6
5.07e6
1.04e5
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rd Q
1.14e6
1.04e6
9.12e5
1.75e6
2.62e6
1.77e5

206

+
M

f @

1.29e5
2.48e5
2.19e5
4.20e5
6.55e5
2.28e4

tn

8.18e5
6.38e5
5.62e5
9.08e5
1.32e6
1.70e5

f

1.38e5
2.51e5
2.38e5
4.86e5
6.89e5
3.23e4

6.57e5
4.76e5
4.12e5
7.34e5
1.40e6
6.29e4

+

rd &
+ Q
ri

7.42e4
1.37e5
1.26e5
2.21e5
4.00e5
2.23e4

5.82e4
2.94e4
3.60e4
6.30e4
7.75e4
0.00e0

170

4.79e5
3.51e5
2.85e5
4.88e5
8.13e5
1.27e5

7.72e5
5.45e5
4.42e5
7.75e5
1.23e6
1.71e5

2.33e5
3.54e5
3.43e5
6.31e5
1.00e6
6.32e4

1.4.6-TMN

Q
rd

1.02e5
2.76e5
2.67e5
4.90e5
6.91e5
2.72e4

4.08e5
3.46e5
2.86e5
4.96e5
7.98e5
1.20e5

+
A &

K
1.95e5
5.39e5
5.35e5
9.89e5
1.69e6
4.18e4

2.39e5
1.69e5
1.34e5
2.41e5
4.44e5
4.23e4

8.60e4
1.47e5
1.51e5
2.79e5
3.94e5
1.79e4
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Table 13. continued, GCMS SIR of aromatic compounds (peak height)

m/e

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

DC

}

2128
2179
2221
2251
2434

31/8-1 Mud 2057

91419
91421
91422
91423
91429
91439

206

R

7.99e4
1.82e5
1.68e5
3.26e5
4.79e5
1.15e4

219

5.45e5
2.58e6
1.74e6
4.66e6
2.06e6
6.19e4

184

m

Q

1.74e5 1.42e5
2.60e5 1.78e5
2.09e5 1.27e5
5.17e5 3.67e5
6.37e5 3.37eb
37e4

1.54e4 2

198

m

T

9.73e4 2.53e5
1.36e5 1.26e5
9.70e4 6.10e4
2.80e5 1.72e5
3.53e5 1.10e5
1.24e4 1.02e4

253

™
0

1.35e5
5.19¢e4
4.01e4
6.94e4
7.14e4
0.00e0

Table 13. continued, GCMS SIR of aromatic compounds (peak height)

m/e

31/8-1
31/8-1
31/8-1
31/8-1
31/8-1

DC
DC
DC
DC
DC

2128
2179
2221
2251
2434

31/8-1 Mud 2057

91419
91421
91422
91423
91429
91439

253

3>

33
0
CA CA

3.86e5
1.32e5
7.37e4
1.60e5
1.09e5
1.04e4

4

®

3.24e5
8.36e4
3.55e4
7.83e4
5.00e4
0.00e0

+ o+ A

gqur"iors"i
by

6.44e5
1.62e5
7.23e4
1.37e5
8.62e4
0.00e0

A
a

2.71e5
6.29e4
3.09e4
4.67e4
3.42e4
0.00e0

231

< <
N ™
U U

3.18e4 2.77e4
1.47e4 2.54e4
1.13e4 2.17e4
1.37e4 5.14e4
1.42e4 4.74e4
7.19e3 9.67e3

Okl >/\

™
0

2.29e5 1.53e5
6.12e4 3.43e4
2.96e4 1.56e4
5.14e4 1.93e4
4.75e4 1.72e4
0.00e0 0.00e0

+
< <

Pl
m M

4.47e4 1.33e5
1.18e4 4.13e4
9.31e3 2.42e4
9.94e3 3.52e4
1.33e4 3.34e4
5.92e3 1.34e4

Page 47

™
U
CA

N
>

oy

3.98e4
1.38e4
1.19e4
1.75e4
1.56e4
8.44e3

2.05e5
5.63e4
2.66e4
4.45e4
4.92e4
8.87e3

Q
4
0

CA

0

e
5.83e4
1.794
1.09e4
1.62e4
1.41e4
6.83e3

~q

N A
00 0
BBy a

2.61e5 3.13e5
7.09e4 6.88e4
2.95e4 2.39%e4
5.49e4 2.79e4
5.57e4 2.41e4
9.10e3 0.00e0

QOE N

4.34e4
1.47e4
1.21e4
1.68e4
1.76e4
8.53e3

8>

B
b %
7.27e5
1.81e5
7.15e4
1.38e5

1.04e5
1.67e4

5.34e4
2.09e4
1.19e4
2.45e4
1.67e4
0.00e0

s 8 Bl
A Y-

2.95e5 8.81e5 5.40e5
6.36e4 1.79e5 1.20e5
2.25e4 5.51e4 5.49e4
3.02e4 7.62e4 9.06e4
2.03e4 4.84e4 7.30e4
0.00e0 7.64e3 1.03e4
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Abbreviation of aromatic biomarkers

C-ring monoaromatic steroid ABC-ring triaromatic steroids
R4 R2
Substituents

Substituents Ri R2 Label

Ri R2 R3 R4 Label CH3 H CATA
Cam A CH3 CH3 CaTA
C2MA S(CH3) CH B SC2T A

P(H) CH3 S(CH3) H PSCZM A R(CH3) CeHB RC2TA+
P(CH3) H  S(CH3) H PSCZDM A S(CH3)  CHBL  SCZTA
p(CH3) H RCH3 H PRCZDMA+ S(CH3) CHUI SC28TA
P(H) CH3 R(CH3) H PRCZM A R(CH3) CHB  RCZTA
a(H) CH3 S(CH3) H aSCIM A R(CH3) CHIT RC2TA
P(H) CH3 S(CH3) CH3 PSCBMA+
a(CH3) H R(CH3) H aRC27DMA+ Poiycyciic aromatic hydrocarbons
P(CH3) " S(CH3) CH3 pscaDMA and suiphur compounds
a(CH3) H S(CH3) CH3 aSC27DMA
a(H) CH3 R(CH3) H aRC2M A M N Methylnaphthalene
a(H) CH3 S(CH3) CH3 aSCBVA EN Ethylnaphthalene
P(H) CH3 R(CH3) CH3 pPRCEBVA+ DMN Dlmethylnaphthalene
P(CH3) H R(CH3) CH3 pRCEDMA ;MN |I:}lmeth;;lnaphthalene
P(H) CH3 S(CH3) CHS5 pgcoma+ P ’ enanthrene

H S(CH3 CHS5 ethylphenanthrene
P(CH3) PSCZD M A EP Ethylphenanthrene
a(H) CH3 S(CH3) CAH5 aSC2MA DMP Dimethylphenanthrene
a(H) CH3 R(CH3) CH3 aRCZBMA+ DBT Dibenzothiophene
P(H) ~ CH3 R(CH3) CHS5 prcoMA+ MDBT  Methyldibenzothiophene
picHz) H  R(CH3) CHS5 prcxpmA
a(H) CH3 R(CH3) CH5 aRC2MA
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Geochemistry Report- Well 31/8-1 (Breiflabb)

Tabl/e 74. GCMS S/R ofarornaf/c cornpounds “arnoun/s /n ng/qg)

m/e

31/8-1
31/8-1
31/8-1
31/8-1 DC
31/8-1 DC
31/8-1 Mud

DC
DC
DC

0o O P>

~

A A

2128
2179
2221
2251
2434
2057

91419
91421
91422
91423
91429
91439

142

4

3.10e4
2.83e4
2.89¢4
3.95e4
8.54e4
6.68e3

2.81e4
2.25e4
2.14e4
2.76e4
6.11e4
3.83e3

156

§

™
3.55e3
3.24e3
3.02e3
3.88e3
8.73e3
5.23e2

S

4.09e3
3.58e3
3.06e3
3.78e3
8.82e3
5.09e2

Q
fa

4.54e3
4.13e3
3.29e3
4.13e3
8.60e3
1.22e3

Q

N

rd
6.29¢e3
5.96e3
4.78e3
5.77e3
1.24e4
1.90e3

Table 14. continued, GCMS SIR ofaromatic compounds (amounts

m/e

>

31/8-1
31/8-1
31/8-1
31/8-1 DC
31/8-1 DC
31/8-1 Mud

DC
DC
DC

A
A
o

~

2128
2179
2221
2251
2434
2057

Q
A

91419
91421
91422
91423
91429
91439

170

A
4

+

-1 A

3.46e3
4.08e3
3.23e3
3.75e3
7.83e3
7.91e2

ININSN

1.13e3
1.43e3
1.13e3
1.41e3
3.02e3
1.56e2

>

2.39e3
2.60e3
2.17e3
2.85e3
7.16e3
4.12e2

178

A

2.81e4
9.79e4
1.06e5
1.14e5
2.76e5
4.06e3

192

7.45e3
1.65e4
1.62e4
1.91e4
4.60e4
1.90e3

8.48e3
2.33e4
2.32e4
2.72e4
7.53e4
2.25e3

1Q
1.50e4
1.42e4
1.16e4
1.40e4
3.17e4
3.16e3

nng/

1.78e4
5.37e4
5.28e4
6.62e4
1.51e5
3.05e3

Q

A

1.25e4
1.19e4
9.96e3
1.11e4
2.21e4
2.78e3

9)

1.10e4
2.29e4
2.29e4
2.81e4
6.72e4
2.35e3
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rd Q
7.31e3
9.13e3
7.64e3
9.62e3
1.80e4
1.18e3

206

+

M

CVQ

1.90e3
3.68e3
3.44e3
4.00e3
8.68e3
5.16e2

2

5.24e3
5.60e3
4.71e3
5.00e3
9.02e3
1.13e3

A
M

2.03e3
3.72e3
3.74e3
4.62e3
9.13e3
7.32e2

Q
4

4.21e3
4.18e3
3.45e3
4.04e3
9.59%e3
4.18e2

+

a A
+ Q
ri 4
1.09e3
2.04e3
1.98e3
2.10e3
5.31e3
5.05e2

3.73e2
2.58e2
3.02e2
3.47e2
5.31e2
0.00e0

+ + N
4.4 Q

8.49e3
1.65e4
1.63e4
1.94e4
4.13e4
3.01e3

170

~

3.07e3
3.08e3
2.39e3
2.69e3
5.57e3
8.43e2

+

|h+ IN

3.81e3
8.51e3
8.72e3
9.72e3
2.04e4
1.46e3

>

4.94e3
4.78e3
3.70e3
4.27e3
8.40e3
1.14e3

»0

3.42e3
5.25e3
5.39%¢3
6.01e3
1.33e4
1.43e3

1.4.6-TMN

Q
4

1.50e3
4.09e3
4.21e3
4.66e3
9.17e3
6.16e2

A
A

<4

2.61e3
3.04e3
2.40e3
2.73e3
5.47e3
7.98e2

+

4 &

. O
2 7
2.87e3
7.99e3
8.42e3
9.41e3
2.24e4
9.48e2

1.53e3
1.48e3
1.12e3
1.33e3
3.04e3
2.81e2

80

1.26e3
2.19e3
2.37e3
2.65e3
5.23e3
4.07e2



Geochemistry Report- Well 31/8-1 (Breiflabb)

Table 14. continued, GCMS SIR ofaromatic compounds (amounts in ng/g)

m/e

Sample type

31/8-1
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC

W)
(@]

2128
2179
2221
2251
2434

31/8-1 Mud 2057

Table 14. continued, GCMS SIR ofaromatic compounds (amounts

m/e

Sample type

Well

31/8-1 D
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 DC
31/8-1 Mud

(@]

2128
2179
2221
2251
2434
2057

91419
91421
91422
91423
91429
91439

=

&

<
91419
91421
91422
91423
91429
91439

206

Q

4
1.17e3
2.70e3
2.65e3
3.10e3
6.35e3
2.61e2

253

N

4 %
00
CA CA
4.90e3
1.68e3
8.29e2
1.13e3
1.13e3
2.20e2

219

8.00e3
3.82e4
2.75e4
4.44e4
2.73e4
1.40e3

™
U

a

4.12e3
1.06e3
4.00e2
5.56e2
5.19e2
0.00e0

184

m

Q
2.55e3 2
3.85e3 2
3.2%9e3 2
492e3 3
8.44e3 4
3492 5

+ o+ A

%r"i?’ﬁ
quo
9 caca
8.17e3
2.06e3
8.14e2
9.72e2
8.95e2
0.00€0

.09e3
.64e3
.00e3
49e3
47e3
.37e2

198

m

4

A
0
a

3.44e3
8.00e2
3.47e2
3.32e2
3.55e2
0.00e0

1.43e3
2.02e3
1.53e3
2.66e3
4.68e3
2.82e2

(3+2)-MDBT

231

C20TA

4.03e2
1.87e2
1.27e2
9.70el
1.47e2
1.52e2

3.71e3
1.87e3
9.60e2
1.64e3
1.46e3
2.31e2

C21TA

3.51e2
3.22e2
2.44e2
3.65e2
4.92e2
2.04e2

253

™ A
V] 0

1.71e3 2.91e3 1.94e3
6.59e2 7.78e2 4.36e2
451e2 3.33e2 1.76e2
4.93e2 3.65e2 1.37e2
7.42e2 4.93e2 1.79e2
0.00e0 0.00e0 0.00e0

in ng/g)

SC26TA
RC26TA+
SC27TA

5.68e2 1.69e3
1.50e2 5.25e2
1.05e2 2.72e2
7.10el 2.50e2
1.38e2 3.46e2
1.25e2 2.82e2
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Al
0
CA

SC28TA

5.05e2
1.75e2
1.34e2
1.24e2
1.62e2
1.78e2

2.60e3
7.15e2
2.99e2
3.16e2
5.11e2
1.87e2

Q

U
CA

RC27TA

7.40e2
2.27e2
1.23e2
1.15e2
1.47e2
1.44e2

Q
r/\
uo
CACA %

3.32e3 3.97e3
9.0le2 8.74e2
3.33e2 2.69e2
3.90e2 1.98e2
5.78e2 2.50e2
1.92e2 0.00e0

RC28TA

5.51e2
1.87e2
1.36e2
1.20e2
1.83e2
1.80e2

o & g
BB Y
9.22e3
2.30e3
8.05e2
9.81e2

1.08e3
3.52e2

Q
™
U

a

6.78e2
2.66e2
1.34e2
1.74e2
1.73e2
0.00e0

a)

A
Al & r|®
0 0 00
a a CA CA

3.74e3 1.12e4 6.86e3
8.09e2 2.27e3 1.53e3
2.54e2 6.20e2 6.18e2
2.15e2 5.41e2 6.43e2
2.11e2 5.02e2 7.58e2
0.00e0 1.61e2 2.17e2



Geochemistry Report- Well 31/8-1 (Breiflabb)

Tabl/e 75. /sofopes of fracf/ons, J73C PDS)

2 £
T 0
o 2 ,c
5 B 2o o K" K h
= 5 S E % C 9 9
31/8-1 DC 2128 91419 -30.6 -29.9
31/8-1 DC 2179 91421 -30.9 -27.0
31/8-1 DC 2221 91422 -30.0 -26.5
31/8-1 DC 2251 91423 -30.1 -25.1
31/8-1 DC 2434 91429 -29.7 -25.8
31/8-1 Mud 2057 91439 -30.6 -285
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Geochemistry Report- Well 31/8-1 (Breiflabb)

Mfr/n/fe Rel/lecfance Samp/e Dafa Sheefs
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Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
True pop.
a Pop. 2
18 — Pop. 3
a Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
0.50 1.00 1.50 2.00
%Ro
[ %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S | fo:
ampie info %Meantsd.  025+0.05  0.43:0.08  0.96+0.00
Well 31/8-1 Individual 0.180 0.360 0.960
Lower depth 980 measurements  0.190 0.380
S_am ple type DC 3 0.200 0.400
Lithology Clyst 4 0.200 0.510
Preparation Bulk 5 0.210 0.520
Date ofanalysis 16.11.2011 6 0.220
APT ID 91398 7 0.220
Quality rating: 8 0.230
. 9 0.230
Average sample quality M 10 0.230
Abundance of vitrinite 0 1 0.240
Identification of vitrinite 0 12 0.250
Type of vitrinite 0 13 0.250
Particle size 0 14 0.260
Particle surface quality 0 15 0.260
Abundance of pyrite 0 16 0.310
Legend to quality rating: 17 0.320
18 0.330
No effect on the readings 0 19 0.340
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26

Comments:
Vitrinite rare, particles generatty smatt.
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Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
True pop.
Pop. 2
18 — Pop. 3
Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
[ [ i i I i [ i i
0.50 1.00 1.50
%Ro
S % Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  0.28+0.04  0.62:0.01
Well 31/8-1 Individual 0.240 0.610
Lower depth 1100 measurements  0.250 0.630
Sample type DC 3 0.260
Lithology Clyst 4 0.260
Preparation Bulk 5 0.260
Date ofanalysis 16.11.2011 6 0.270
APT ID 91399 7 0.270
Quality rating: 8 0.270
) 9 0.280
Average sample quality G 10 0.290
Abundance of vitrinite 0 1 0.340
Identification of vitrinite 0 12 0.370
Type of vitrinite 0 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: i;
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26

Comments:
Organic matter is sparse.

Page 54



Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
True pop.
a Pop. 2
15 _ Pop. 3
a Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
1 1 Il I
0.50 1.00 150 2.00
%Ro
[T % Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ample info %Meantsd.  0.28+0.04  0.41:0. 1.1120.33
Well 31/8-1 Individual 0.210 0.370 0.880
Lower depth 1270 measurements  0.210 0.370 1.340
S_ample type DC 3 0.230 0.380
Lithology Clyst 4 0.230 0.390
Preparation Bulk 5 0.240 0.400
Date ofanalysis 16.11.2011 6 0.260 0.410
APT ID 91400 7 0.260 0.410
Quality rating: 8 0.270 0.460
] 9 0.270 0.480
Average sample quality G 10 0.270
Abundance ofvitrinite 0 1n 0.280
Identification of vitrinite 0 12 0.300
Type of vitrinite 0 13 0.310
Particle size 0 14 0.320
Particle surface quality 0 15 0.330
Abundance of pyrite 0 16 0.330
Legend to quality rating: u 0.340
gent fo quattly rating 18 0340
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 271
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Organic matter is slightly more abundant than in samples 91398 and 91399.
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Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
True pop.
Pop. 2
18 — Pop. 3
Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
[ i
0.50 1.00 1.50 2.00
%Ro
S %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  0.3240.04  053:0.
well 31/8-1 Individual 0.270 0.390
Lower depth 1400 measurements  0.280 0.400
S.ample type DC 3 0.290 0.410
Lithology Clyst 4 0.290 0.450
Preparation Bulk 5 0.300 0.490
Date ofanalysis 16.11.2011 6 0.330 0.630
APT ID 91401 7 0.340 0.630
Quality rating: 8 0.340 0.680
) 9 0.360 0.690
Average sample quality G 10 0.360
Abundance ofvitrinite 0 1 0.370
Identification of vitrinite 0 12
Type of vitrinite 0 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: i;
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Organic matter is dominated by reworked material.



Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
18 —
16 —
14 —
12

010 —

J

0.50

Sample info: %Ggﬁ;’iﬁmgs
Well 31/8-1 Individual
Lower depth 1550 measurements
Sample type DC 3
Lithology Clyst 4
Preparation Bulk 5
Date ofanalysis 16.11.2011 6
APT ID 91402 7

8

9

Quality rating:

Average sample quality
Abundance ofvitrinite - 1

=
=
o

Identification of vitrinite 0 12
Type of vitrinite 0 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: i;
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26

Comments:
Organic matter is mostly reworked material.

1.00
%Ro

True pop.
0.36x0.05
0.280
0.340
0.350
0.410
0.410
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u
u
150
Pop. 2 Pop. 3
0.56£0.05 0.88+0.07
0.470 0.810
0.540 0.870
0.540 0.950
0.560
0.560
0.570
0.620
0.620

True pop.
Pop. 2
Pop. 3
Pop. 4

Pop. 4

2.00



Geochemistry Report - Well 31/8-1 (Breiflabb)

20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
i =
0.50 1.00 1.50 2.00
%Ro
foo %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ample info %Meanzsd. 0.24+0.03 0.45+0.01 0.91+0.22
well 31/8-1 Individual 0.200 0.440 0.610
Lower depth 1700 measurements 0.210 0.450 0.630
Sample type DC 3 0.210 0.640
Lithology Clyst 4 0.240 0.690
Preparation Bulk 5 0.240 0.760
Date ofanalysis 22.11.2011 6 0.260 0.770
APT ID 91403 7 0.270 0.830
Quality rating: 8 0.280 0.900
_ 9 0.920
Average sample‘q_ue_lllty M 10 0.940
Abundancg of vitrinite - 1 0.950
Identn‘mayo'n.ofV|tr|n|te 0 12 0.990
Type of vitrinite - 13 1.030
Particle size 0 14 1.070
Particle surface quality 0 15 1.160
Abundance of pyrite 0 16 1.280
Legend to quality rating: E 1.350
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Organic matter is common but measurable material is probably reworked or oxidised.
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Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
i - [ T
0.50 1.00 1.50 2.00
%Ro
TS %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meanzsd. 0.27£0.04  045:004  0.71%0.
Well 31/8-1 Individual 0.210 0.420 0.580
Lowerdepth 1850 measurements 0.220 0.470 0.610
Sample type DC 3 0.230 0.640
Lithology Clyst 4 0.240 0.680
Preparation Bulk 5 0.250 0.700
Date ofanalysis 22.11.2011 6 0.260 0.720
APT ID 91404 7 0.270 0.800
Quality rating: 8 0.310 0.920
) 9 0.310
Average sample quality M 10 0.310
Abundance ofvitrinite 0 1 0.320
Identification of vitrinite 0 12
Type of vitrinite - 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: i;
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 27
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Organic matter is fairly common, but probably most is reworked or oxidised. Sediments often look reddened.
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Geochemistry Report - Well 31/8-1 (Breiflabb)

20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
i et i
0.50 1.00 150 2.00
%Ro
i fa- %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  0.38+0.04 0214002  0.72+0.
Well 31/8-1 Individual 0.340 0.190 0.490
Lower depth 2010 measurements  0.340 0.200 0.540
Sample type  DC 3 0.350 0.210 0.610
Lithology Clyst 4 0.360 0.230 0.660
Preparation Bulk 5 0.390 0.760
Date ofanalysis 22.11.2011 6 0.410 0.780
Quality rating: 8 0.430 1.060
Average sample quality G 10
Abundance ofvitrinite 0 1
Identification of vitrinite 0 12
Type of vitrinite 0 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: 7
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Organic matter common as streaky stain and semi-amorphous, possibly exinitic material.
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Geochemistry Report- Well 31/8-1 (Breiflabb)

20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
;10 —
8 —
6 —
0.50 1.00 1.50 2.00
%Ro
TS %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  0.36£0.07 05740
Well 31/8-1 Individual 0.260 0.450
Lower depth 2060 measurements  0.270 0.470
S.ample type DC 3 0.330 0.480
Lithology Clyst 4 0.340 0.500
Preparation Bulk 5 0.390 0.620
Date ofanalysis 22.11.2011 6 0.420 0.730
APT ID 91411 7 0.420 0.760
Quality rating: 8 0.430
Average sample quality M 10
Abundance of vitrinite 0 1
Identification of vitrinite 0 12
Type of vitrinite 0 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: 7
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 271
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26

Comments:
Organic matter is present mainly as stain and reworked/oxidised material, but there are some possible vitrinite
laths.



Geochemistry Report - Well 31/8-1 (Breiflabb)

20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
;10 —
8 —
6 —
4 —
2
i — b1 — i i
0.50 1.00 150 2.00
%Ro
i fa- %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  033+0.04  0.21+003  0.51+0.
Well 31/8-1 Individual 0.260 0.170 0.450
Lower depth 2104 measurements  0.270 0.220 0.480
Sample type  DC 3 0.270 0.220 0.500
Lithology Clyst 4 0.280 0.230 0.510
Preparation Bulk 5 0.300 0.530
Date ofanalysis 22.11.2011 6 0.320 0.600
APT ID 91416 7 0.320
Quality rating: 8 0.330
) 9 0.330
Average sample quality M 10 0.340
Abundance ofvitrinite 0 n 0.340
Identification of vitrinite 0 12 0.340
Type of vitrinite 0 13 0.370
Particle size 0 14 0.370
Particle surface quality 0 15 0.370
Abundance of pyrite 0 16 0.420
Legend to quality rating: i;
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Most measurable organic matter is probably reworked or oxidised, and often degraded.
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20 —i
True pop.
u Pop. 2
5 _ Pop. 3
u Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2 —
i — et I
0.50 1.00 1.50 2.00
%Ro
i fa- %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S | fo:
ample info %Meanzsd. 0.32+0.05  0.21+0.01  0.750.
well 31/8-1 Individual 0.250 0.360  0.200 0.490
Lower depth 2260 measurements  0.250 0.360  0.220 0.600
S_ample type DC 3 0.260 0.380 0.630
Lithology Clyst 4 0.270 0.400 0.640
Preparation Bulk 5 0.280 0.410 0.780
Date of analysis 22.11.2011 6 0.280 0.420 0.830
APT ID 91424 7 0.280 0.420 0.920
Quality rating: 8 0.290 1110
_ 9 0.290
Average sample quality G 10 0.290
Abundance of vitrinite 0 1n 0.290
Identification of vitrinite 0 12 0.290
Type of vitrinite 0 13 0.300
Particle size 0 14 0.300
Particle surface quality 0 15 0.310
Abundance of pyrite 0 16 0.310
Legend to quality rating: 17 0.310
gend fo quatly fafing 18 0320
No effect on the readings 0 19 0.320
Possibly too low readings - 20 0.330
Possibly too high readings + 21 0.330
Good quality G 22 0.340
Moderate quality M 23 0.340
Poor quality P 24 0.350
Not vitrinite X 25 0.350
Hydrocarbon staining St 26 0.350
Comments:

Organic matter is plentiful in argillaceous fragments.
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20 —i

18 —

16 —

14—

12

010 —

Sample info:

Well 31/8-1
Lower depth 2431
Sample type DC
Lithology Lst
Preparation Bulk

Date ofanalysis 22.11.2011
APT ID 91428

Quality rating:

Average sample quality
Abundance ofvitrinite
Identification of vitrinite
Type of vitrinite
Particle size

Particle surface quality
Abundance of pyrite

oOooooo®

Legend to quality rating:

No effect on the readings 0
Possibly too low readings -
Possibly too high readings +
Good quality G
Moderate quality M
Poor quality P
Not vitrinite X
Hydrocarbon staining S

—

Comments:

%Ro readings
%Meanzsd.
Individual
measurements

True pop.
a Pop. 2
Pop. 3
a Pop. 4

i i i i
1.00 150 2.00
%Ro

True pop. Pop. 2 Pop. 3 Pop. 4
0.35%0.04
0.310
0.310
0.320
0.330
0.340
0.340
0.340
0.350
0.370
0.390
0.410
0.430

Organic rich litholgy is less abundant but vitrinite particles are large.
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20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
i [ - i i
0.50 1.00 150 2.00
%Ro
i fa- %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  0.40£0.06  0.91:0.
Well 31/8-1 Individual 0.280 0.890
Lower depth 2551 measurements  0.340 0.890
Sample type DC 3 0.390 0.950
Lithology Clyst 4 0.400
Preparation Bulk 5 0.400
Date ofanalysis 22.11.2011 6 0.420
APT ID 91435 7 0.420
Quality rating: 8 0.430
) 9 0.480
Average sample quality M 10
Abundance ofvitrinite 0 1
Identification of vitrinite 0 12
Type of vitrinite 0 13
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: i;
No effect on the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

Organic matter is less plentiful. Most is reworked/oxidised, but some vitrinite is present.



Geochemistry Report - Well 31/8-1 (Breiflabb)

20 —i
True pop.
u Pop. 2
18 — Pop. 3
u Pop. 4
16 —
14 —
12
010 —
8 —
6 —
4 —
2
i [ e i i | i i i i
0.50 1.00 150
%Ro
i fa- %Ro readings True pop. Pop. 2 Pop. 3 Pop. 4
S le info:
ampie info %Meantsd.  039+0.05  0.83£0.13
Well 31/8-1 Individual 0.290 0.740
Lower depth 2620 measurements  0.320 0.920
Sample type DC 3 0.350
Lithology Clyst 4 0.360
Preparation Bulk 5 0.390
Date ofanalysis 22.11.2011 6 0.400
APT ID 91437 7 0.400
Quality rating: 8 0.410
. 9 0.410
Average sample quality G 10 0.410
Abundance ofvitrinite 0 n 0.410
Identification of vitrinite 0 12 0.440
Type of vitrinite 0 13 0.450
Particle size 0 14
Particle surface quality 0 15
Abundance of pyrite 0 16
Legend to quality rating: i;
No effecton the readings 0 19
Possibly too low readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrinite X 25
Hydrocarbon staining St 26
Comments:

There is at least one large fragment of coal present.
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Roc/-Eval pyrograms

The temperature scale for the pyrograms is for the RockEval 6 instrument. The corresponding
temperature for the TMax temperature is about 39°C (£1 °C) lower.
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Open Pyrolys/s K/nef/lcs - Roc”-Eva/ 6
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WeH 31/8-1 2020 mMD, APT id. 91407WMX

Arrhenius constant =

TOC, %=
HI, mg HC/g TOC =
Tmax, °C =
Activation
energy
kcall
mole %
40
41
42 0.03
43 0.09
44 0.21
45 0.00
46 0.00
47 0.00
48 0.00
49 0.00
50 8.92
51 19.91
52 32.30
53 18.46
54 10.78
55 1.97
56 4.01
57 0.00
58 0.27
59 0.52
60 0.00
61 0.00
62 0.20
63 0.22
64 0.00
65 0.00
66 2.12
67
68
69
70

3.5921E+13/s

5.20
441
422

Well 31/8-1 2020 mMD, APT id. 91407WMX

A =3.5921E+13

30

20

CL

10

0

300

Activation Energy, kcal/mol

Well 31/8-1 2020 mMD, APT id. 91407WMX

400

A

42 44 46 48 50 52 54 56 58 60 62 64 66

Temperature, C
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Well 31/8-1 2110 mMD, APT id. 91417WMX

Arrhenius constant =

TOC, %= 7.74
HI, mg HC/g TOC = 449
Tmax, °C = 420
Activation
energy
kcall
mole %
40
41
42 0.03 30
43 0.00
44 0.00
45 0.00 E 20
46 0.00
47 0.00
48 0.00
49 0.00 10
50 11.32
51 31.44
52 36.13 or
53 7.35 42
54 9.25
55 0.11
56 2.36
57 0.00
58 0.19
59 0.13
60 0.00 1.0
61 0.00
62 0.00
63 0.00 0.8
64 0.00 n
65 1.69
66 0.6
67 0
68 B
69 0.4
70 E
b
0.2
0.0
300

3.0037E+13/s

A =3.0037E+13

44 46 48 50 52 54 56

Activation Energy, kcal/mol

Well 31/8-1 2110 mMD, APT id. 91417WMX

400

Temperature, C
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GC Chromafograms of Safnrafed Hydrocarbons
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GC-MS Chromafograms of Safurafed Hydrocarbons
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100.00

75.00

50.00

25.00

S
60

100.00

75.00

50.00

25.00

"k
60

sooN
Depth:

AINT-ID:

177.16:

"l "1 "l
80

Depth:

APT-ID:

\}:91.18:

man "o man
i I* i

70 80 90 100
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NSO-1

oil
OTOP-OSAT
100427
GC-HRMS
23-Nov-11

2.538e+6

110

NSO-1

oil
OTOP-OSAT
1004271
GC-HRMS
23-Nov-11

1.401e+7

110



Geochemistry Report

100.00

75.00

50.00

25.00

100.00

75.00

50.00

25.00

*50—

- Well 31/8-1 (Breiflabb)

"1
50 min.

60

| NSO-1
Depth:
Fi*action: OTOP-OSAT
10042T
GC-HRMS
nyn nyk nyn
70 80 90 100 110
Sample: NSO-1
Fi*action: OTTOP-OSAT
APT-ID: 100427
GC-HRMS
£217.20: 2.658e+6
A
i " " I n " I *
70 80 90 100
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60 70 80 90 100
100.00 I
o NSO-1
Depth:
Fi*action: OTTOP-OFAT
APT-ID: 10042T
GC-HRMF
75.00
&31.21: 9.309e+5
50.00
25.00
e e R
*50— — 60 70 80 90 100
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19.34
well: 31/8-1
Depth: 2128
DC
ESAT
Al'T"-n3: 91419
GC-HRMS
14.50
177.16: 9.117e+4
9.67
4.83
"y nyn "y nyn
60 70 80 90 100 110
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Geochemistry Report- Well 31/8-1 (Breiflabb)

34.46

25.84

17.23

wy

100.00

75.00

50.00

25.00

"50— 60 70

Page 91

"o
|*

80

wy

90

Awell:
Depth:

A;PT-ID:

Depth:

APT-ID:

31/8-1
2179

DC

EFAT
91421
GC-HRMF
23-Nov-11

4.799e+4

100

31/8-1
2179

EFAT
91421
GC-HRMF
23-Nov-11
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100.00

75.00

50.00

25.00

wy o
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95.24
31/8-1
Depth: 2221
DC
ESAT
APT-ID: 91422
GC-HRMS
71.43
3.815e+4
47.62-
23.81
o . nyn "W nyn
50 min. 60 70 80 90 100 110
100.00
well: 31/8-1
Depth 2221
Fraction: ESAT
APT-ID 91422
GC-HRMS
75.00
217.20: 5.006e+4
y
50.00
25.00
" [T
60 70 80 90 100
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60 70 80 90 100
100.00
31/8-1
Depth: 2221
DC
ESAT
APAT-ID: 91422
GC-HRMS
23-Nov-11
75.00
50.00
25.00
o TR o
60 70 80 90 100
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100.00

75.00

50.00

25.00

"1 "1
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wy o

90

Depth:

Al'T'-n3:
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50 min. 60

70
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95.24

71.43

47.62

23.81

50 min. 60

100.00

75.00

50.00

25.00

50 min. 60

70

Page 98

80

90

90

well: 31/8-1
Depth 2251
Fraction: ESAT
APT-ID: 91423

GC-HRMS
6.430e+4
100 110

well: 31/8-1
Depth 2251
Fraction: ESAT
APT-ID 91423

GC-HRMS
217.20: 5.609e+4
y
i
100
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60
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71.43
47.62-
23.81
wpn
60
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" o*
70

Page 99

80

80

90

100
Awell: 31/8-1
Depth: 2251
231.21: 3.020e+4
y
100



Geochemistry Report - Well 31/8-1 (Breiflabb)

100.00

75.00

50.00

25.00

60 70

Page 100

80

wp

100



Geochemistry Report- Well 31/8-1 (Breiflabb)

13.09

9.82

"y wy

Wy
80
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90

Awelb
Depth:

APAT-ID:

177.16:

100

31/8-1
2434

DC

ESAT
91429
GC-HRMS

5.427e+4

110
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95.24

71.43

47.62

23.81

100.00

75.00

50.00

25.00

np o
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80

90

well: 31/8-1
Depth 2434
Fraction: ESAT
APT-ID: 91429

GC-HRMS
5.438e+4
100 110
Well: 31/8-1
Depth: 2434
Fraction: ESAT
APT-ID 91429
GC-HRMS
217.20: 4.590e+4
y
100
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25.23

18.93

12.62

113.60

85.20

56.80

28.40

wy o

o
60

wy

nyow
70
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80

80

Wy

ny o
90

Awell:
Depth:

APAT-HD:

Awell:
Depth:

APAT-HD:

31/8-1
2434

DC

ESAT
91429
GC-HRMS
24-Nov-11

3.573e+4

100

31/8-1
2434

ESAT
91429
GC-HRMS
24-Nov-11
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100.00
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50.00

25.00

nyow
60 70
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Fraction:
APT-ID:
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4.76

3.57

29.59

22.19

14.80

7.40

R
60

np o

npm
70
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80

"y

Page 105

wy o

my o
90

AWell:
Depth:

Fraction:
APT-ID:
Analysis:

100

Awell:
Depth:

APAT-ID:

V191.18:

100

31/8-1
2057

MSAT
91439
GC-HRMS

3.010e+4

110

31/8-1
2057

Mud
MSAT
91439
GC-HRMS
24-Nov-11

7.570e+4

110
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24.59

18.44

12.30

34.25

25.69

17.13

8.56

*50—

"1
50 min.

60

wy o

npm
70

Page 106

ny o
80
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90

Awell: 31/8-1
Depth: 2057
Mud
MSAT
FPT-ID: 91439
GC-HRMS
24-Nov-11
205.10: 3.034e+4
100 110
well: 31/8-1
Depth: 2057
Mud
MSAT
APT-ID: 91439
GC-HRMS
24-Nov-11
217.20: 2.868e+4
C y
100



Geochemistry Report- Well 31/8-1 (Breiflabb)

8.08
31/8-1
Depth: 2057
Mud
MSAT
APT-ID: 91439
GC-HRMS
24-Nov-11
).06
4.04
2.02
nyn nyn
60 70 80 90 100
95.24
AwelP 31/8-1
Depth: 2057
Mud
MSAT
APT-ID: 91439
GC-HRMS
24-Nov-11
71.43
\/231.21: 3.009e+4
47.62
23.81
" "
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131.22-

98.41-

65.61-

32.80-

50 min. 60 70
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Well:
Depth:

APT-ID:

31/8-1
2057

Mud
MSAT
91439
GC-HRMS
24-Nov-11

3.790e+4
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GC-MS Chromatograms of*romat/c Hydrocarbons
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100.00

75.00

50.00

25.00

100.00

75.00

50.00

25.00

16 18 20

46
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A

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:
Analysis date:

Abundance:
142.08:
156.09:

170.11:
A

24

28

ASample:

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:
Analysis date:

Abundance:
178.08:
192.09:
206.11:

219.12:
A

54

NSO-1

na

oil
OTOP-OARO
10042T
GC-HRMS
24-Nov-11

2.439e+8
2.439e+8
2.439e+8

30

NSO-1

na

oil
OTOP-OARO
10042T
GC-HRMS
24-Nov-11

5.831e+7
5.831e+7
5.831e+7
5.831e+7

58
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100.00
Depth:
Sample type:
Fraction:
APT-ID:
Analysis:
Analysis date:
75.00 Abundance:
184.03:
198.05:
212.07:
A
50.00
25.00
o n o nyn "y ok
32 min. 34 36 38 40 42 44 46 48
100.00
Deptin:
APT-ID:
75.00
A231.12:
50.00
25.00
w
ok "
70 80 90
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NSO-1

na

oil
OTOP-OARO
10042T
GC-HRMS
24-Nov-11

1.366e+7
1.366e+7
1.366e+7

NSO-1

oil
OTOP-OARO
100421
GC-HRMS

8.041e+6
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100.00

75.00

50.00

25.00

50 min. 60

100.00

75.00

50.00

25.00

ok Wy "y
14 16 18 20

70

o
22
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o
24

wp

o
26

Deptin:

APT-ID:

Well:

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:

NSO-1

oil
OTOP-OARO
100421
GC-HRMS

2.939e+6

31/8-1
2128

DC

EARO
91419
GC-HRMS

Analysis date: 24-Nov-11

Abundance:
142.08:
156.09:
170.11:

ny o
28

4.895e+6
4.895e+6
4.895e+6

30
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100.00

75.00

50.00

25.00

46

Page 113

54

Well:
Depth:

Sample type:

Fraction:
APT-ID:
Analysis:

Analysis d ~:

Abundance:
178.08:
192.09:
206.11:
219.12:

58

31/8-1
2128

DC

EARO
91419
GC-HRMS
24-Nov-11

1.972e+6
1.972e+6
1.972e+6
1.972e+6
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Awell:
Depth:

APT-ID:

31/8-1
2128

DC

EARO
91419
GC-HRMS
24-Nov-11

1.987e+5
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24 26

54

Well:

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:

Analysis date:

Abundance:
142.08:
156.09:
170.11:

Well:

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:

Analy sis date:

Abundance:
178.08:
192.09:
206.11:
219.12:

58

31/8-1
2179

DC

EARO
91421
GC-HRMS
24-Nov-11

3.290e+6
3.290e+6
3.290e+6

31/8-1
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DC

EARO
91421
GC-HRMS
24-Nov-11

6.675e+6
6.675e+6
6.675e+6
6.675e+6
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100.00
Well: 31/8-1
Depth: 2221
Sample type: DC
Fraction: EARO
APT-ID: 91422
Analysis: GC-HRMS
Analysis date: 24-Nov-11

75.00 Abundance:
178.08: 6.796e+6
192.09: 6.796e+6
206.11: 6.796e+6
219.12: 6.796e+6

50.00

25.00

" "y ok I "
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Wy

54

Well:

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:
Analysis d ~:

Abundance:
142.08:
156.09:
170.11:

28

Well:

Depth:
Sample type:
Fraction:
APT-ID:
Analysis:
Analy sis date:

Abundance:
178.08:
192.09:
206.11:
219.12:

58

31/8-1
2251

DC

EARO
91423
GC-HRMS
25-Nov-11

7.242e+6
7.242e+6
7.242e+6

31/8-1
2251

EARO
91423
GC-HRMS
25-Nov-11

1.209e+7
1.209e+7
1.209e+7
1.209e+7
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Tabl/e 76. Reference data for GC of Satorated Compoonds measored on
NSO-7

Permissible
Most lik e ly
value

11.11.2011
11.11.2011
12.11.2011
12.11.2011
12.11.2011

Variable
range

o
o

Pr/in-C17 0.55-0.66 0.60 0.60 0.60 0.61 0.59 0.59
n-C15/n-C20 1.4-20 18 15 15 15 15 15
n-C30/n-C20 020.0 32 0.29 0.28 0.28 0.28 0.29 0.28

n-C17/(n-C17+n-C27) 0.75-0.82 0.79 0.77 0.77 0.77 0.77 0.78

Tab/e 77. Reference data for GC-MS of Satorated Compoonds measored
on MSO-7

Q = — —

o = e =S 32

£ £ 2 o o

S g8 23 & I
[23/31/30ab 0.04-0.09 0.07 0.06 0.06
35abR/30ab 0.06-0.13 0.08 0.09 0.09
25no0r30ab/25n0r28ab  0.3-0.8 0.5 091 0.90
29aaR/27dbS 0.2-06 0.3 0.33 0.30
29bbhS/27bbR 0.7-1.2 09 0.92 0.92

Our column resolves the 25nor28aP doublet, thus giving avalue in the high-end region of the acceptable range specified
by NIGOGA.

Tab/e 78. Reference data for GC-MS of*romat/c Compoonds measored
on *"SO-7

Permissible

range
Most likely

value
24.11.2011
25.11.2011

Variable

o
(S
©

1-MP/P 0.53-0.70 0.64 0.64
Al/E1 0.3-0.7 05 0.57 054
al/dl 0.2-0.4 031 0.34 0.36
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Exper/rnenfa/ Procedures

All procedures follow NIGOG A, 4w Edition. Below are brief descriptions of
procedures/analytical conditions.

Sample preparation

Cuttings samples are washed in water to remove mud. When oil based mud is used, soap
(Zalo) is added to the sample and the sample is washed thoroughly in warm water to remove
mud and soap.

Extraction

A Soxtec Tecator instrument is used. Thimbles are pre extracted in dichloromethane with 7%
(vollvol) methanol, 10 min boiling and 20 min rinsing. The crushed sample is weighed
accurately in the pre extracted thimbles and boiled for 1 hour and rinsed for 2 hours in
approximately 80 cc of dichloromethane with 7% (vol/vol) methanol. Copper blades activated
in concentrated hydrochloric acid are added to the extraction cups to cause free sulphur to
react with the copper. An aliquot of 10% ofthe extract is transferred to a pre weighed bottle
and evaporated to dryness. The amount of extractable organic matter is calculated from the
weight ofthis 10% aliquot.

Deasphaltening

Extracts are evaporated almost to dryness before a small amount of dichloromethane (3 times
the amount of EOM) is added. Pentane is added in excess (40 times the volume of EOM/oil
and dichloromethane). The solution is stored for at least 12 hours in a dark place before the
solution is filtered or centrifuged and the weight ofthe asphaltenes measured.

TOC

A Leco SC-632 instrument is used. Diluted HCI is added to the crushed rock sample to
remove carbonate. The sample is then introduced into the Leco combustion oven, and the
amount of carbon in the sample is measured as carbon dioxide by an IR-detector.

Rock-Eval

A Rock-Eval 6 instrument is used. Jet-Rock 1 was run as every tenth sample and checked
against the acceptable range given in NIGOGA.

Pyrolysis: 300 °C (3 min.) - 25 °C/min. - 650 °C (0 min.)

latroscan
An latroscan MK-5 (TLC/FID Analyser) instrument is used. 2 p,| of extract or diluted oil is
spotted on Chromarod S-1Il rods before elution in hexane (25 min), toluene (8 min) and

dichloromethane with 7 % methanol (vol/vol). The solventis allowed to evaporate before the
rods are placed into the next eluation chamber. Before running the rods in the analyser, the
rods are heated for 90 sec. in a heating chamber at 60 °C.

MPLC

The MPLC is constructed as described by Radke et al. (1980). The system includes two
HPLC pumps, sample injector, sample collector and two packed columns. The pre column is
filled with Kieselgel 100, which is heated at 600 °C for 2 hours to deactivate it. The main
column, aLiChroprep Si60 column, is heated at 120 °C for 2 hours with a helium flow to
make it water free.
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Approximately 30 mg of deasphaltened oil or EOM diluted in 1 ml hexane is injected and
separated into a saturated, an aromatic and a polar fraction.

GC analysis of gas components

Aliquots of the samples were transferred to exetainers. 0.1-1m| were sampled using a Gerstel
MPS2 autosampler and injected into a Agilent 7890 RGA GC equipped with Molsieve and
Poraplot Q columns, a flame ionisation detector (FID) and 2 thermal conductivity detector
(TCD). Hydrocarbons were measured by FID. H2, CO2,N2 and O2/Ar by TCD.

Stable carbon and hydrogen isotope analysis of fractions

The samples were dissolved in a known amount ofdichloromethane, and 0.2 mg ofthe
sample (or as much as possible) was transferred to aZn capsule. The solvent was evaporated
in an oven at 50 °C. The samples were then combusted in an EuroVector Elemental Analyser
EA3028-IRMS at 1030 °C. The produced water is trapped on Mg(Cl0O4)2 and the COz is
flushed into a Horizon, Isotope Ratio mass spectrometer (IRMS) from NU-Instruments. A
standard (NGS NSO-1, topped oil) is analysed for each 10t sample. The 813C value obtained
for this standard is -28.61%oVPDB. The variation in the isotopic values for the standard by
repeated analysis over a period ofthree years is £ 0.09%o.

H20(g) aliquot was reduced with Zn(s) to H2(g) and ZnOs) in sealed, evacuated quartz vessels at
900 °C. The 5D composition was determined by a Micromass Optima Isotope Ratio mass
spectrometer (IRMS). Average analysed value for GISP from IAEA is 5Dvsmow= -189.71 %
0.89 %o (one standard deviation). Given value from IAEA is -189.73 £ 0.9 %o.

GC of saturated fraction
A HP7890 A instrument is used. The column is a CP-Sil-5 CB-MS, length 30 m, i.d. 0.25
mm, film thickness 0.25 pm. C20D42 is used as an internal standards.

Te/pera/Mre progrn®we
50 °C (1 min.) - 4 °C/min. - 320 °C (25 min.)

GCMS of saturated and aromatic fractions

A Micromass ProSpec high resolution instrument is used. The instrument is tuned to a
resolution of 3000 and data is acquired in Selected lon Recording (SIR) mode. The column
used is a 60 m CP-Sil-5 CB-MS with ani.d. 0f0.25 mm and a film thickness 0.25 pm.
Ds-27aaR is used as internal standard when quantitative results are requested for the saturated
compounds. Ds-naphthalene and D i0-phenanthrene are used as internal standards when
quantitative results are required for the aromatic compounds. The aromatic and aliphatic
fractions may be analysed together or separately.

TewperaPreprogrn®we
50 °C (1 min.) - 20 °C/min. - 120 °C - 2 °C/min - 320 °C (20 min.)

Vitrinite reftectance analysis

Reflected light studies were carried out using whole rock (bulk) samples, mounted in resin
blocks and polished. The whole rock pieces were mixed with resin and allowed to set in
moulds,.

The surface of the blocks was ground flat on carborundum papers using three dry grinding
stages of 180, 240 and 600 grades of carborundum. Polishing was carried out in three stages;
5/20, 3/50 & gamma alumina on Selvyt cloths, using isopropanol as lubricant. This polishing
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was done by hand on stationary laps. The finished blocks were mounted on microscope slides
using a hand press and a small lump of plasticine, which ensured that the polished surface was
normal to the incident light.

Reflectivity studies were conducted with a Zeiss MPM 03 microscope with photometer
installed. The optical magnification system uses an Epiplan - Neofluar x40 oil immersion
objective and x10.0 eyepiece, with an inherent tube magnification of 1.6x giving a total visual
magnification ofx640. The immersion oil used was Zeiss Immersol 518F having a refractive
index of 1.518 at 23°C. Measurements were made in light at a wavelength of 546nm (green)
which is the ICCP standard. The measuring aperture was circular with a diameter of 1.6
micron.

Measurements made are of Ro. (aver.) which means they are made in polarised light; as
against Ro. random which are made in nominally un-polarised light, although some degree of
polarisation is imparted by the coated cover slip of the vertical illuminator. Two of three
standards are used; Spinel, with a Ro. in oil of 0.588%, Yttrium-Aluminium-Garnet with a
Ro. in oil 0f 0.879% and Gadolinium-Gallium-Garnet with a Ro. of 1.696%. The choice of
standards used is dependent on the expected range of reflectance of the samples being
examined. The two selected standards are used each time a sample is analysed; a high degree
of linearity in photometer response (R2 0.99 or 1.00) is expected and obtained before analysis
commences.

The polished surface of the block is searched for vitrinite phytoclasts until 55 have been
measured or for half an hour, whichever is the sooner. For each sample quality ratings are
given to various important aspects, which may affect the measurements. These aspects are
abundance of vitrinite, uncertainties in the identification of indigenous vitrinite, type of
vitrinite, particle size, particle surface quality and abundance of pyrite. All the observations
and data are recorded into a digital spreadsheet format for QC purposes.

The techniques used for evaluation of the form, habit and thermal exposure of hydrocarbon
residues (bitumen) are essentially the same as for the measurement of vitrinite reflectivity.

Photomicrographs were obtained using a Canon EOS 1000D digital camera placed in the light
path to the photomultiplier tube using a prism off take. The objective used for the
photographic work was a 25x oil immersion objective which, with the same ocular
magnification of 10x and the inherent tube magnification of 1.6x, gives a total magnification
of400x.
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