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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

1 in troduction

W e ll 3 1 /8 -1  was d rilled  as an exp loration  w e ll in  the B re ifla b b  prospect in  the northem  
N o rw e g ia n  N o rth  Sea. some 70  k m  w est o f  the N o rw e g ia n  m ain -lan d  and some 16 k m  south- 
southwest o f  the T ro ll F ie ld  (7-7gu/*e 7 .7).

T h e  w e ll was d rilled  w ith  w a ter based K C I/g ly c o l m ud throughout.

Th is  routine geochem ical study o f  w e ll 3 1 /8 -1  was com m issioned by T ro n d  H . W ie ro d  
at E  O N  Ruhrgas N o rg e  A S .

S ix ty -o n e  samples w ere  received in  O ctober 2 0 1 1 fo r  analysis according to the program  
specified by E .O N  Ruhrgas N o rg e  A S , and as m o d ifie d  after the screening program .

T h e  samples analysed are 18 m ud gas samples in  Isotubes fro m  the reservoir section and 40  
ditch cuttings samples fo r source rock  characterisation. m aturity  p ro lilin g  and reservoir 
analyses. In  addition. tw o  m ud samples w ere  analysed, one o f  unused m ud and one fro m  righ t 
above the m ain  reservoir sections o f  the w e ll.

T h N e  7.7: Ann/we-s* npp//e<7 to tAe .s7M(7y.
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T O C /R ock -E va l 14 14
V it r in ite  rePectance 14 14

Gas com p os ition 18 18
Iatroscan 15 2 17

E x tra c tio n 15 2 17
Asphaltenes 15 2 17

M P L C 5 1 6
GC o f  Saturated hydrocarbons 5 1 6

G C -M S  o f  Saturated hydrocarbons 5 1 6
G C -M S  o f  A ro m a tic  hydrocarbons 5 1 6

Stable isotopes o f  fractions 5 1 6
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

7ab/e f. Number of ana/yses performed
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T O C /R ock -E va l 14 14
V it r in ite  re flectance 14 14

Gas com p os ition 18 18
Iatroscan 15 2 17

E x tra c tio n 15 2 17
Asphaltenes 15 2 17

M P L C 5 1 6
GC o f  Saturated hydrocarbons 5 1 6

G C -M S  o f  Saturated hydrocarbons 5 1 6
G C -M S  o f  A ro m a tic  hydrocarbons 5 1 6

Stable isotopes o f  fractions 5 1 6

7ab/e 2. GC of saturated compounds (parameters)
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31/8-1 D C 2128 91419 1.35 0.60 0.66 0.92 1.30 0.93
31/8-1 D C 2179 91421 1.28 0.58 0.62 0.94 1.23 0.98
31/8-1 D C 2221 91422 1.08 0.56 0.57 0.98 1.27 0.80
31/8-1 D C 2251 91423 1.24 0.61 0.63 0.96 1.13 0.97
31/8-1 D C 2434 91429 1.31 0.59 0.52 1.14 1.66 0.95
31/8-1 M u d 2057 91439 1.72 0.40 0.44 0.91 1.98 1.00
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Tab/e 3. GCMS S/R of safurafed compounds (paramefers)
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31/8-1 D C 2128 91419 8.06 11.10 6.81 34.61 37.02 15.23 13.29 33.82 32.98 32.70 31.51 0.96 0.67
31/8-1 D C 2179 91421 12.45 16.52 6.34 37.05 44.22 14.21 23.51 44.17 38.94 35.10 35.82 0.72 0.71
31/8-1 D C 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 D C 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 D C 2434 91429 12.81 15.49 7.07 30.83 45.54 16.21 26.21 45.77 43.63 33.96 39.82 0.47 1.10
31/8-1 M u d 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

% 2 3 :3 2 3 :3 /(2 3 :3 + 3 0 a p )*1 0 0
% 2 8 a p 2 8 a p /(2 8 a p + 3 0 a p )*1 0 0
% 3 0 D 3 0 D /(3 0 D + 3 0 a p )*1 0 0
% 2 7 T s 2 7 T s /(2 7 T s + 2 7 T m )*1 0 0
% 2 2 S (3 2 a p S /(3 2 a p S + 3 2 a p R )*1 0 0
% 2 9 T s (2 9 T s /2 9 T s + 3 0 a p )*1 0 0
% 2 0 S (2 9 a a S /2 9 a a S + 2 9 a a R )* 1 0 0
% p p (2 9 p p (R + S ) /(2 9 p p (R + S )+ 2 9 a a (R + S )*1 0 0
% 2 7 d p S 2 7 d p S /(2 7 d p S + 2 7 a a (R + S ))*1 0 0
% C 2 7 (2 7 p p (R + S )/(2 7 p p (R + S )+ 2 8 p p (R + S )+ 2 9 p p (R + S ))*1 0 0
% C 2 9 (2 9 p p (R + S )/(2 7 p p (R + S )+ 2 8 p p (R + S )+ 2 9 p p (R + S ))*1 0 0
2 8 /2 9 (2 8 a a (R + S )+ 2 8 p p (R + S )) /(2 9 a a (R + S )+ 2 9 p p (R + S ))
2 4 :4 /2 3 :3 24 :4 /23 :3
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Tab/e 4. GCMS S/R of aromaf/c compounds (paramefers)
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31/8-1 D C 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 D C 2179 91421 0.14 0.50 0.29 0.13 1.41 0.34 1.26 1.80 0.69 0.04 0.43 0.08
31/8-1 D C 2221 91422 0.22 0.48 0.32 0.19 2.09 0.34 1.35 1.71 0.61 0.03 0.59 0.14
31/8-1 D C 2251 91423 0.21 0.45 0.40 0.20 2.13 0.33 1.43 1.98 0.71 0.04 0.43 0.11
31/8-1 D C 2434 91429 0.24 0.45 0.40 0.24 3.07 0.36 1.40 2.33 0.53 0.03 1.69 0.17
31/8-1 M u d 2057 91439 0.64 0.46 0.28 2.33 0.43 1.75 2.77 1.54 0.09 1.35 1.00

A R O M 2 : (C 20TA +C 21TA +S C 26TA +R C 26TA +SC 27T A +SC 28TA +R C 27TA +R C 28TA /(C 20TA +C 21TA +S C 26TA +R C 26TA +S C 27TA +S C 28TA +R C 27TA +R C 28TA +C 21M A +C 22M A +  
p S C 2 7 M A + p R C 2 7 M A + p R C 2 7D M A + aS C 27 M A + p S C 28M A + p S C 28D M A + aR C 2 7D M A + aS C 27 D M A + aR C 27M A + a S C 2sM A + a S C 29M A + aR C 2 9M A )

Crack1: (C 20T A ) /(C 20T A + R C 28T A )
Crack2: (C 20TA +C 21TA )/(C 20TA +C 21TA +S C 26TA +R C 26TA +S C 27TA +S C 28T A +R C 27TA +R C 28TA )
M S A ro 1 : (C 21M A + C 22M A ) / ( C 21M A + C 22M A + p S C 27M A + p R C 27M A + p R C 27D M A + a S C 27M A + p S C 28M A + p S C 28D M A + a R C 27D M A + a S C 27D M A + a R C 27M A + a S C 28M A + a S C 29M A + a R C 29M A )
M S A ro 2 : 4 -M D B T /1 -M D B T
M S A ro 3 : (2 -M P + 3 -M P ) /(1 -M P + 2 -M P + 3 -M P + 9 -M P )
M S A ro 4 : 2 - M N /1 -M N
M S A ro 5 : (2 ,6 -D M N + 2 ,7 -D M N ) /1 ,5 -D M N
M S A ro 6 : 4 -M D B T /D B T
M S A ro 7 : D B T /P
M S A ro 8 : 3 -M P /R e ten e
M S A ro 9 : R C 28T A /(  R C 28T A + a R C 28M A + p R C 29M A + p R C 29D M A )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

7ab/e 5. TOC and Roc^-Eva/ dafa
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31/8-1 D C 2000 9 1 4 0 5 W M 0.06 1.42 1.57 428 1.48 0.04 119 131 1.19
31/8-1 D C 2000 9 1 4 0 5 X W M 0.03 1.37 1.05 429 1.40 0.02 115 88 1.19
31/8-1 D C 2010 9 1 4 0 6 W M 0.12 19.67 1.02 422 19.79 0.01 419 22 4.70
31/8-1 D C 2010 9 1 4 0 6 X W M 0.05 19.38 0.89 424 19.43 0.00 427 20 4.54
31/8-1 D C 2020 9 1 4 0 7 W M 0.13 25.50 0.81 421 25.63 0.01 477 15 5.34
31/8-1 D C 2020 9 1 4 0 7 X W M 0.05 22.91 1.05 422 22.96 0.00 441 20 5.20
31/8-1 D C 2020 91407 1.59 26.88 2.03 424 28.47 0.06 521 39 5.16
31/8-1 D C 2030 9 1 4 0 8 W M 0.17 22.00 1.53 422 22.17 0.01 430 30 5.12
31/8-1 D C 2030 9 1 4 0 8 X W M 0.05 19.55 0.82 423 19.60 0.00 396 17 4.94
31/8-1 D C 2040 9 1 4 0 9 W M 0.09 16.17 0.68 425 16.26 0.01 391 16 4.13
31/8-1 D C 2040 9 1 4 0 9 X W M 0.04 15.17 0.78 426 15.21 0.00 374 19 4.06
31/8-1 D C 2050 9 1 4 1 0 W M 0.07 12.55 0.79 427 12.62 0.01 329 21 3.81
31/8-1 D C 2050 9 1 4 1 0 X W M 0.05 13.28 0.81 426 13.33 0.00 358 22 3.71
31/8-1 D C 2060 9 1 4 1 1 W M 0.08 9.86 0.92 428 9.94 0.01 309 29 3.19
31/8-1 D C 2060 9 14 1 1 X W M 0.05 9.70 0.97 427 9.75 0.01 312 31 3.11
31/8-1 D C 2070 9 1 4 1 2 W M 0.06 8.38 0.75 427 8.44 0.01 309 28 2.71
31/8-1 D C 2070 9 1 4 1 2 X W M 0.03 7.42 0.69 428 7.45 0.00 284 26 2.61
31/8-1 D C 2077 9 1 4 1 3 W M 0.07 10.00 0.61 426 10.07 0.01 334 20 2.99
31/8-1 D C 2077 9 1 4 1 3 X W M 0.04 8.67 0.78 426 8.71 0.00 296 27 2.93
31/8-1 D C 2086 9 1 4 1 4 W M 0.08 10.23 0.88 426 10.31 0.01 323 28 3.17
31/8-1 D C 2086 9 1 4 1 4 X W M 0.04 8.65 0.79 426 8.69 0.00 283 26 3.05
31/8-1 D C 2095 9 1 4 1 5 W M 0.15 21.15 0.63 421 21.30 0.01 417 12 5.07
31/8-1 D C 2095 9 1 4 1 5 X W M 0.05 18.27 0.85 423 18.32 0.00 371 17 4.93
31/8-1 D C 2104 9 1 4 1 6 W M 0.48 41.50 1.69 422 41.98 0.01 480 20 8.64
31/8-1 D C 2104 9 1 4 1 6 X W M 0.08 42.23 0.88 422 42.31 0.00 504 11 8.38
31/8-1 D C 2110 9 1 4 1 7 W M 0.35 34.74 1.52 420 35.09 0.01 449 20 7.74
31/8-1 D C 2110 9 1 4 1 7 X W M 0.08 36.38 0.89 422 36.46 0.00 482 12 7.55
31/8-1 D C 2119 9 1 4 1 8 W M 0.26 23.19 0.91 421 23.45 0.01 450 18 5.15
31/8-1 D C 2119 9 1 4 1 8 X W M 0.06 22.45 0.86 422 22.51 0.00 451 17 4.98

*: Leco T O C
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

7ab/e 6. V/fr/n/fe Reffecfance
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31/8-1 D C 980 91398 B u lk C lys t 0.25 0.05 19 oooooo M See data sheet
31/8-1 D C 1100 91399 B u lk C lys t 0.28 0.04 12 oooooo G O rgan ic  m a tte r is sparse.
31/8-1 D C 1270 91400 B u lk C lys t 0.28 0.04 18 oooooo G See data sheet
31/8-1 D C 1400 91401 B u lk C lys t 0.32 0.04 11 oooooo G See data sheet
31/8-1 D C 1550 91402 B u lk C lys t 0.36 0.05 5 -ooooo M See data sheet
31/8-1 D C 1700 91403 B u lk C lys t barren See data sheet
31/8-1 D C 1850 91404 B u lk C lys t barren See data sheet
31/8-1 D C 2010 91406 B u lk C lys t 0.38 0.04 8 oooooo G See data sheet
31/8-1 D C 2060 91411 B u lk C lys t 0.36 0.07 8 oooooo M See data sheet
31/8-1 D C 2104 91416 B u lk C lys t 0.33 0.04 16 oooooo M See data sheet
31/8-1 D C 2260 91424 B u lk C lys t 0.32 0.05 33 oooooo G See data sheet
31/8-1 D C 2431 91428 B u lk L s t 0.35 0.04 12 oooooo G See data sheet
31/8-1 D C 2551 91435 B u lk C lys t 0.40 0.06 9 oooooo M See data sheet
31/8-1 D C 2620 91437 B u lk C lys t 0.39 0.05 13 oooooo G See data sheet

Legend to V itr in ite  re flectance data
L ith o lo g y  code S am ple  q u a lity
sst Sandstone G G ood H F Sample treatm ent w ith  h y d ro flu o r ic
slst S iltstone M M odera te acid  p r io r  to  analysis
c lys t C laystone P Poor B u lk Sam ple treated as b u lk  ro ck
sh Shale st H yd ro ca rb o n  s ta in ing
lst L im estone
coa l C oa l

S am ple  p re p a ra t io n

S am ple  d e s c r ip t io n  a n d  m e a su re m e n t e va lu a tio n  (perfec t sample characterised as: oooooo)
S ign  o rd e r  P a ra m e te r S ign S ign  legend :
1 A bundance o f  v itr in ite -o - M a y  g ive  too  lo w  v itr in ite  re flectance sample va lue
2 Id e n tif ic a tio n  o f  v itr in ite -o+ o R e lia b le  v itr in ite  re flectance sample va lue
3 Type  o f  v itr in ite -o+ +  M a y  g ive  too  h ig h  v itr in ite  re flectance sample va lue
4 V it r in ite  fragm ent size -o
5 V it r in ite  surface q ua lity -o
6 A bundance o f  p y r ite o+
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Tab/e 7. Gas Compos/f/on fvo/Mme-%J
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Mr î Ho  ^

u ppm
 

TH
C

G 73
o
^
r̂ i
M

73
o

r î
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31/8-1 Iso tube 2140 90724 4.85 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 95.2 1011 0.0000 78.1 21.8
31/8-1 Iso tube 2157.80 90725 52.8 1.24 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 46.0 631 0.0000 78.1 21.8
31/8-1 Iso tube 2170 90726 81.3 1.47 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 17.2 536 0.0000 78.2 21.8
31/8-1 Iso tube 2200 90727 80.2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 19.8 268 0.0000 78.1 21.9
31/8-1 Iso tube 2230 90728 74.5 1.70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 23.8 580 0.0000 78.1 21.8
31/8-1 Iso tube 2260 90729 48.3 1.51 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 50.2 713 0.0000 78.1 21.8
31/8-1 Iso tube 2290 90730 55.0 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 45.0 335 0.0000 78.2 21.8
31/8-1 Iso tube 2320 90731 24.2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 75.8 512 0.0000 78.1 21.9
31/8-1 Iso tube 2350 90732 74.9 2.79 0.0000 1.68 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 20.7 351 0.0000 78.2 21.8
31/8-1 Iso tube 2368 90733 71.5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 28.5 155 0.0000 78.1 21.9
31/8-1 Iso tube 2380 90734 68.7 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 31.3 132 0.0000 78.1 21.9
31/8-1 Iso tube 2410 90735 34.6 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 65.4 384 0.0000 78.1 21.8
31/8-1 Iso tube 2440 90736 85.5 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 14.5 307 0.0000 78.2 21.8
31/8-1 Iso tube 2470 90737 76.2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 23.8 325 0.0000 78.2 21.8
31/8-1 Iso tube 2500 90738 64.6 1.42 0.0000 0.85 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 33.1 697 0.0000 78.2 21.7
31/8-1 Iso tube 2530 90739 12.2 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 87.8 1305 0.0000 78.1 21.7
31/8-1 Iso tube 2560 90740 88.3 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 11.7 323 0.0000 78.2 21.8
31/8-1 Iso tube 2620 90741 45.1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 54.9 193 0.0000 78.1 21.9

P ag e  3 4



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

able 7. continued, Gas C o m po sition  (v o lu m e -% )
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31/8-1 Iso tube 2140 90724 980193 4.85 0.0000 0.0000 0.0000
31/8-1 Isotube 2157.80 90725 979455 54.0 1.24 0.0000 2.30
31/8-1 Iso tube 2170 90726 984310 82.8 1.47 0.0000 1.77
31/8-1 Iso tube 2200 90727 980531 80.2 0.0000 0.0000 0.0000
31/8-1 Iso tube 2230 90728 984073 76.2 1.70 0.0000 2.23
31/8-1 Iso tube 2260 90729 980934 49.8 1.51 0.0000 3.04
31/8-1 Iso tube 2290 90730 980667 55.0 0.0000 0.0000 0.0000
31/8-1 Iso tube 2320 90731 984749 24.2 0.0000 0.0000 0.0000
31/8-1 Iso tube 2350 90732 980981 79.3 4.47 0.0000 5.63
31/8-1 Iso tube 2368 90733 983769 71.5 0.0000 0.0000 0.0000
31/8-1 Iso tube 2380 90734 983971 68.7 0.0000 0.0000 0.0000
31/8-1 Iso tube 2410 90735 985385 34.6 0.0000 0.0000 0.0000
31/8-1 Iso tube 2440 90736 986152 85.5 0.0000 0.0000 0.0000
31/8-1 Iso tube 2470 90737 989659 76.2 0.0000 0.0000 0.0000
31/8-1 Iso tube 2500 90738 991390 66.9 2.28 0.0000 3.40
31/8-1 Iso tube 2530 90739 989777 12.2 0.0000 0.0000 0.0000
31/8-1 Iso tube 2560 90740 990897 88.3 0.0000 0.0000 0.0000
31/8-1 Iso tube 2620 90741 991152 45.1 0.0000 0.0000 0.0000
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31/8-1 D C 2128 91419 18.824 48 2523 9.1 11.3 71.0 8.6 20.4
31/8-1 D C 2149 91420 19.438 24 1260 7.8 4.3 72.3 15.6 12.1
31/8-1 D C 2179 91421 19.636 26 1329 10.4 8.8 52.0 28.7 19.3
31/8-1 D C 2221 91422 15.582 27 1758 9.9 14.7 58.3 17.2 24.6
31/8-1 D C 2251 91423 19.754 37 1888 8.3 9.8 61.6 20.3 18.1
31/8-1 D C 2305 91425 7.525 52 6883 5.7 11.0 54.9 28.4 16.7
31/8-1 D C 2380 91426 17.385 16 938 5.1 10.8 58.6 25.4 15.9
31/8-1 D C 2401 91427 15.512 33 2147 3.7 5.6 71.6 19.1 9.3
31/8-1 D C 2434 91429 11.390 29 2502 6.3 5.3 66.4 22.0 11.6
31/8-1 D C 2464 91430 17.973 26 1469 6.5 14.8 57.2 21.6 21.2
31/8-1 D C 2479 91431 18.011 13 738 6.6 13.1 49.3 31.0 19.7
31/8-1 D C 2506 91432 20.211 24 1207 6.1 11.7 40.0 42.3 17.8
31/8-1 D C 2521 91433 19.933 18 898 5.9 7.6 69.4 17.1 13.5
31/8-1 D C 2542 91434 9.273 17 1844 1.1 2.0 8.9 88.0 3.1
31/8-1 D C 2605 91436 15.473 14 924 4.9 10.8 63.8 20.4 15.8
31/8-1 M u d 970 91438 12.074 129 10709 20.2 5.8 73.3 0.7 26.0
31/8-1 M u d 2057 91439 10.719 233 2 l ' t \ 7.2 5.0 86.9 0.9 12.2
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Tab/e 9. GC of safurafed cornpounds ^pea^ area^
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31/8-1 D C 2128 91419 0.00e0 5.46e4 6.45e5 2.51e4 4.07e4 4.02e6 1.69e5 2.50e6 7.05e5 2.24e6 2.19e6 7.93e5 2.30e6 1.39e6 1.62e6 1.07e6 7.77e5
31/8-1 D C 2179 91421 0.00e0 0.00e0 7.97e4 2.25e4 8.79e3 1.25e6 6.96e4 1.23e6 4.53e5 1.74e6 3.34e6 1.69e6 5.11e6 2.97e6 3.91e6 2.41e6 1.25e6
31/8-1 D C 2221 91422 0.00e0 0.00e0 8.89e4 1.69e4 1.17e4 1.69e6 8.64e4 1.52e6 3.84e5 1.34e6 1.51e6 5.84e5 1.82e6 1.02e6 1.41e6 8.04e5 7.27e5
31/8-1 D C 2251 91423 0.00e0 0.00e0 1.48e5 1.60e4 2.15e4 2.85e6 1.29e5 2.50e6 6.24e5 2.11e6 2.51e6 1.19e6 3.53e6 2.14e6 3.01e6 1.90e6 1.14e6
31/8-1 D C 2434 91429 0.00e0 0.00e0 1.92e5 1.90e4 2.00e4 2.76e6 9.75e4 2.00e6 4.72e5 1.37e6 9.88e5 3.16e5 9.15e5 5.40e5 6.28e5 3.25e5 2.88e5
31/8-1 M u d 2057 91439 9.16e4 6.00e5 1.89e6 1.81e5 1.30e6 1.19e7 3.27e6 1.62e7 3.59e6 9.87e6 7.44e6 1.98e6 5.61e6 2.25e6 2.59e6 1.14e6 7.36e5

T a b le  9. continuec , G C  o f  saturated compounds (pea k area)
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31/8-1 D C 2128 91419 4.37e5 3.10e5 3.19e5 3.47e5 3.01e5 2.80e5 1.93e5 1.82e5 1.21e5 1.97e5 1.00e5 1.22e5 7.16e4 7.42e4 4.41e4 5.67e4 2.56e4
31/8-1 D C 2179 91421 3.80e5 1.93e5 1.78e5 1.51e5 1.30e5 1.29e5 9.77e4 9.73e4 7.82e4 1.05e5 6.06e4 7.22e4 4.15e4 3.65e4 3.39e4 2.51e4 8.60e3
31/8-1 D C 2221 91422 4.15e5 2.52e5 2.80e5 3.25e5 3.72e5 4.23e5 4.61e5 4.67e5 4.27e5 4.14e5 2.94e5 2.63e5 1.73e5 1.31e5 1.00e5 6.07e4 3.57e4
31/8-1 D C 2251 91423 3.80e5 1.89e5 1.73e5 1.55e5 1.30e5 1.26e5 9.63e4 9.11e4 7.50e4 1.00e5 6.11e4 7.05e4 4.17e4 4.07e4 2.56e4 2.37e4 7.37e3
31/8-1 D C 2434 91429 1.55e5 8.76e4 8.38e4 8.26e4 6.84e4 7.39e4 5.57e4 5.17e4 4.21e4 6.42e4 3.13e4 3.44e4 2.10e4 1.67e4 1.37e4 5.71e3 3.06e3
31/8-1 M u d 2057 91439 2.62e5 1.07e5 6.67e4 4.14e4 3.04e4 3.41e4 2.29e4 2.05e4 1.70e4 5.63e4 1.40e4 1.40e4 9.74e3 8.40e3 1.50e4 3.62e3 ............
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Tab/e 70. GC of saforafed cornpoonds ^amoonfs /n ng/g
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31/8-1 D C 2128 91419 0.00e0 2.62e4 3.09e5 1.20e4 1.95e4 1.93e6 8.12e4 1.20e6 3.38e5 1.07e6 1.05e6 3.81e5 1.10e6 6.67e5 7.78e5 5.13e5 3.72e5
31/8-1 D C 2179 91421 0.00e0 0.00e0 4.32e4 1.22e4 4.76e3 6.76e5 3.77e4 6.66e5 2.45e5 9.42e5 1.81e6 9.17e5 2.77e6 1.61e6 2.12e6 1.31e6 6.75e5
31/8-1 D C 2221 91422 0.00e0 0.00e0 5.02e4 9.54e3 6.58e3 9.55e5 4.87e4 8.56e5 2.17e5 7.58e5 8.51e5 3.30e5 1.03e6 5.75e5 7.97e5 4.54e5 4.10e5
31/8-1 D C 2251 91423 0.00e0 0.00e0 6.00e4 6.50e3 8.70e3 1.16e6 5.23e4 1.01e6 2.53e5 8.55e5 1.02e6 4.81e5 1.43e6 8.65e5 1.22e6 7.68e5 4.61e5
31/8-1 D C 2434 91429 0.00e0 0.00e0 1.17e5 1.16e4 1.22e4 1.68e6 5.94e4 1.22e6 2.87e5 8.33e5 6.01e5 1.92e5 5.57e5 3.29e5 3.82e5 1.98e5 1.75e5
31/8-1 M u d 2057 91439 2.98e4 1.95e5 6.16e5 5.88e4 4.22e5 3.87e6 1.06e6 5.26e6 1.17e6 3.21e6 2.42e6 6.43e5 1.82e6 7.30e5 8.42e5 3.69e5 2.39e5

able 10. continued, G C  o f  saturated compounds (am ounts in  n g /g )
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31/8-1 D C 2128 91419 2.10e5 1.49e5 1.53e5 1.66e5 1.45e5 1.34e5 9.27e4 8.72e4 5.81e4 9.45e4 4.80e4 5.85e4 3.43e4 3.56e4 2.11e4 2.72e4 1.23e4
31/8-1 D C 2179 91421 2.06e5 1.04e5 9.63e4 8.17e4 7.05e4 7.00e4 5.29e4 5.27e4 4.23e4 5.67e4 3.28e4 3.91e4 2.25e4 1.98e4 1.84e4 1.36e4 4.65e3
31/8-1 D C 2221 91422 2.34e5 1.42e5 1.58e5 1.84e5 2.10e5 2.39e5 2.60e5 2.64e5 2.41e5 2.34e5 1.66e5 1.49e5 9.78e4 7.39e4 5.65e4 3.42e4 2.01e4
31/8-1 D C 2251 91423 1.54e5 7.66e4 7.03e4 6.29e4 5.25e4 5.10e4 3.90e4 3.69e4 3.04e4 4.06e4 2.48e4 2.86e4 1.69e4 1.65e4 1.04e4 9.62e3 2.99e3
31/8-1 D C 2434 91429 9.43e4 5.34e4 5.10e4 5.03e4 4.16e4 4.50e4 3.39e4 3.15e4 2.57e4 3.91e4 1.91e4 2.09e4 1.28e4 1.02e4 8.32e3 3.48e3 1.87e3
31/8-1 M u d 2057 91439 8.53e4 3.46e4 2.17e4 1.35e4 9.87e3 1.11e4 7.44e3 6.66e3 5.54e3 1.83e4 4.56e3 4.54e3 3.17e3 2.73e3 4.86e3 1.18e3 ............
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Tab/e 77. GCMS S/R of saturated cornpounds (pea^ he/ght)
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m
cR or î r î K -5̂

P̂m
tnr î 25
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31/8-1 D C 2128 91419 8.61e3 1.07e4 7.39e3 2.53e4 7.10e3 1.33e4 1.39e4 3.64e4 1.71e4 6.97e3 7.59e3 2.44e4 6.22e3 7.30e3 1.05e4 7.53e3 6.06e3
31/8-1 D C 2179 91421 0.00e0 9.60e3 5.81e3 1.35e4 1.61e4 9.57e3 1.05e4 2.45e4 1.13e4 7.76e3 5.13e3 1.74e4 6.14e3 6.85e3 5.74e3 4.95e3 3.98e3
31/8-1 D C 2221 91422 8.92e3 9.38e3 6.61e3 9.91e3 1.41e4 1.70e4 2.16e4 5.26e4 2.37e4 9.59e3 1.10e4 2.09e4 8.39e3 7.17e3 7.76e3 5.94e3 7.32e3
31/8-1 D C 2251 91423 9.54e3 8.52e3 6.26e3 8.39e3 2.62e4 1.42e4 1.16e4 2.72e4 1.27e4 5.45e3 6.17e3 1.71e4 5.14e3 5.94e3 7.02e3 3.02e3 5.17e3
31/8-1 D C 2434 91429 2.68e3 5.96e3 2.50e3 7.11e3 9.75e3 9.14e3 9.98e3 1.74e4 8.45e3 4.84e3 5.18e3 1.92e4 4.13e3 4.91e3 5.82e3 3.76e3 3.59e3
31/8-1 M u d 2057 91439 3.48e3 4.41e3 3.84e3 3.41e3 4.28e3 4.05e3 4.91e3 7.96e3 4.65e3 0.00e0 0.00e0 6.42e3 0.00e0 0.00e0 0.00e0 0.00e0 3.31e3

T a b le  11. continued, G C M S  S IR  o f  saturated compounds (peak heigh t)
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31/8-1 D C 2128 91419 1.43e4 5.64e4 1.07e5 1.02e4 1.12e4 5.18e4 7.58e3 1.71e5 7.46e4 3.04e4 8.15e4 0.00e0 4.15e5 7.68e4 1.37e5 2.21e5 1.55e4
31/8-1 D C 2179 91421 6.10e3 2.97e4 5.05e4 5.46e3 8.04e3 3.41e4 8.00e3 9.39e4 2.85e4 1.17e4 2.79e4 0.00e0 1.72e5 2.58e4 5.38e4 6.63e4 7.30e3
31/8-1 D C 2221 91422 5.83e3 2.99e4 4.38e4 4.28e3 8.37e3 4.05e4 8.41e3 8.34e4 2.30e4 9.41e3 1.89e4 0.00e0 1.35e5 2.06e4 4.22e4 4.31e4 5.94e3
31/8-1 D C 2251 91423 5.72e3 2.48e4 5.02e4 5.95e3 6.66e3 6.04e4 7.87e3 8.10e4 2.12e4 1.26e4 2.20e4 0.00e0 1.26e5 2.61e4 4.53e4 4.90e4 5.92e3
31/8-1 D C 2434 91429 4.15e3 2.25e4 5.04e4 3.58e3 5.01e3 2.17e4 4.71e3 8.91e4 2.29e4 9.03e3 2.20e4 0.00e0 1.19e5 2.55e4 4.81e4 4.42e4 3.95e3
31/8-1 M u d 2057 91439 0.00e0 1.28e4 1.26e4 0.00e0 3.07e3 1.05e4 3.68e3 3.30e4 1.11e4 5.44e3 3.87e3 0.00e0 5.20e4 6.10e3 1.98e4 1.44e4 ..........
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T a b le  11. continued, G C M S  S IR  o f  saturated com pounds (peak heigh t)
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31/8-1 D C 2128 91419 6.73e4 3.67e4 6.25e4 2.74e4 5.25e4 1.77e4 2.87e4 2.47e4 4.44e4 5.32e4 4.06e4 2.33e4 2.05e4 1.19e5 9.51e4 3.65e4 3.89e4
31/8-1 D C 2179 91421 2.09e4 2.25e4 2.83e4 1.46e4 2.08e4 1.03e4 1.16e4 1.10e4 1.48e4 1.83e4 1.80e4 9.61e3 9.17e3 3.93e4 2.62e4 1.24e4 1.15e4
31/8-1 D C 2221 91422 1.42e4 1.93e4 2.03e4 1.27e4 1.35e4 7.56e3 8.02e3 8.86e3 6.49e3 1.60e4 2.02e4 1.18e4 1.24e4 2.89e4 1.93e4 8.82e3 8.36e3
31/8-1 D C 2251 91423 1.72e4 2.15e4 2.59e4 1.25e4 1.56e4 7.15e3 9.23e3 7.89e3 8.73e3 1.38e4 1.56e4 9.44e3 8.58e3 2.35e4 1.45e4 6.32e3 8.84e3
31/8-1 D C 2434 91429 1.64e4 2.02e4 2.41e4 9.95e3 1.12e4 6.54e3 7.76e3 5.15e3 3.64e3 1.06e4 1.25e4 6.66e3 6.72e3 1.94e4 1.21e4 7.03e3 7.40e3
31/8-1 M u d 2057 91439 0.00e0 1.07e4 8.26e3 9.60e3 6.43e3 5.26e3 4.46e3 5.72e3 3.58e3 6.49e3 6.69e3 6.39e3 4.32e3 9.08e3 6.16e3 2.95e3 3.72e3

T a b le  11. continued, G C M S  S IR  o f  saturated com pounds (peak heigh t)
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31/8-1 D C 2128 91419 5.96e4 5.90e4 4.60e4 5.50e4 3.61e4 4.62e4 9.08e4 2.95e4 2.37e4 1.95e5 9.13e4 4.04e4 1.29e4 2.84e4 5.16e4 4.85e4 1.07e5
31/8-1 D C 2179 91421 2.04e4 2.02e4 1.49e4 1.61e4 1.10e4 1.62e4 3.72e4 1.62e4 7.79e3 4.55e4 3.12e4 1.31e4 4.52e3 1.19e4 1.69e4 1.71e4 2.27e4
31/8-1 D C 2221 91422 1.33e4 1.14e4 6.30e3 8.05e3 7.68e3 1.29e4 2.64e4 1.18e4 5.96e3 2.23e4 2.03e4 8.60e3 4.13e3 9.19e3 1.26e4 1.35e4 1.15e4
31/8-1 D C 2251 91423 1.27e4 1.12e4 7.10e3 8.18e3 6.43e3 9.54e3 3.33e4 9.98e3 4.43e3 1.82e4 2.42e4 1.14e4 2.43e3 1.35e4 1.18e4 1.15e4 1.04e4
31/8-1 D C 2434 91429 8.56e3 1.01e4 5.67e3 7.02e3 5.30e3 7.65e3 2.52e4 8.68e3 0.00e0 1.74e4 1.91e4 8.14e3 0.00e0 8.25e3 8.50e3 7.75e3 7.73e3
31/8-1 M u d 2057 91439 4.55e3 5.21e3 4.06e3 4.03e3 3.05e3 4.03e3 8.94e3 5.00e3 0.00e0 6.17e3 5.06e3 3.06e3 0.00e0 2.82e3 3.80e3 5.57e3 3.72e3
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T a b le  11. continued, G C M S  S IR  o f  saturated com pounds (peak heigh t)
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31/8-1 D C 2128 91419 2.01e4 4.05e4 3.68e4 1.31e5 3.16e4 1.46e4 0.00e0 3.85e4 6.71e4 3.98e4 5.82e4 5.87e4 5.27e4 5.03e4 9.99e3 8.68e3
31/8-1 D C 2179 91421 1.12e4 1.98e4 1.77e4 3.63e4 9.78e3 5.47e3 4.08e3 8.84e3 2.80e4 2.07e4 1.92e4 2.12e4 2.64e4 2.33e4 4.47e3 3.82e3
31/8-1 D C 2221 91422 7.35e3 1.70e4 1.25e4 1.86e4 7.42e3 3.37e3 0.00e0 3.62e3 2.53e4 1.83e4 1.59e4 1.66e4 2.32e4 1.79e4 2.64e3 2.62e3
31/8-1 D C 2251 91423 9.04e3 2.01e4 1.48e4 2.83e4 0.00e0 3.80e3 0.00e0 3.09e3 2.12e4 1.38e4 1.42e4 1.52e4 2.54e4 2.11e4 2.61e3 2.17e3
31/8-1 D C 2434 91429 7.22e3 1.31e4 1.02e4 2.03e4 5.72e3 0.00e0 0.00e0 2.26e3 1.65e4 1.14e4 9.98e3 1.15e4 1.77e4 1.49e4 0.00e0 0.00e0
31/8-1 M u d 2057 91439 3.50e3 6.75e3 5.41e3 3.83e3 3.33e3 0.00e0 0.00e0 0.00e0 7.94e3 6.29e3 5.82e3 5.54e3 8.44e3 7.29e3 0.00e0 0.00e0
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Abbreviations of saturated biomarkers
17a(H ), 21 P (H )-25 ,28 ,30-trisnorhopane 25nor28aP
17a, 21P-25,30-bisnorhopane 25nor29aP
17a(H ), 21P (H )-25-norhopane 25nor30aP
17a, 21P, 22(R /S )-25-norhom ohopane 25nor31aP
C 19H 34 tr ic y c lic  terpane 19/3
C 2oH26 tr ic y c lic  terpane 20/3
C 21H 28 tr ic y c lic  terpane 21/3
C 23H 42 tr ic y c lic  terpane 23/3
C 24H 44 tr ic y c lic  terpane 24/3
C 25H 46 tr ic y c lic  terpane 25/3R
C 25H 46 tr ic y c lic  terpane 25/3S
C 24H 42 te tra cyc lic  terpane 24/4
C 26H 48 tr ic y c lic  terpane 26/3R
C 26H 48 tr ic y c lic  terpane 26/3S
C 28H 52 tr ic y c lic  terpane 28/3R
C 28H 52 tr ic y c lic  terpane 28/3S
C 29H 54 tr ic y c lic  terpane 29/3R
C 29H 54 tr ic y c lic  terpane 29/3S
18a(H )-22,29,30-trisnorneohopane 27Ts
17a(H )-22,29,30-trisnorhopane 27T m
C 2oH56 tr ic y c lic  terpane 30/3R
C 2oH56 tr ic y c lic  terpane 30/3S
17a(H ), 21P(H )-28 ,30-b isnorhopane 28aP
17a(H ), 21P (H )-30-norhopane 29aP
18a(H )-30-norneohopane 29Ts
15a -m e thy l-17a (H )-2 7-no rh opan e  (d iahopane) 30d
17P(H), 21a (H )-30-no rhopane  (norm oretane) 29Pa
18a(H )-o leanane 30O
17a(H ), 21P(H )-hopane 30aP
17P(H), 21a (H )-hopane  (m oretane) 30Pa
17a(H ), 21P (H ), 22(S )-hom ohopane 31aPS
17a(H ), 21P (H ), 22(R )-hom ohopane 31aPR
Gammacerane 30G
17P(H), 21a (H )-hom ohopane 31Pa
17a(H ), 21P (H ), 22(S )-b ishom ohopane 32aPS
17a(H ), 21P (H ), 22(R )-b ishom ohopane 32aPR
17a(H ), 21P (H ), 22(S )-trishom ohopane 33aPS

17a(H ), 21P (H ), 22(R )-trishom ohopane 33aPR
17a(H ), 21P (H ), 22(S )-te trak ishom ohopane 34aPS
17a(H ), 21P (H ), 22(R )-te trak ishom ohopane 34aPR
17a(H ), 21P (H ), 22(S)-pentakishom ohopane 35aPS
17a(H ), 21P (H ), 22(R )-pentakishom ohopane 35aPR
C 2 1 -5 a (H ), 1 4 a (H ), 17a (H )-p regnane 2 1 a a
C 2 1 -5 a (H ), 14P(H ), 17P(H )-pregnane 21PP
C 2 2 -5 a (H ), 1 4 a (H ), 17a (H )-p regnane 2 2 a a
C 2 2 -5 a (H ), 14P(H ), 17P(H )-pregnane 22PP
13P(H), 17a (H ), 20(S)-cholestane (d iasterane) 27dPS
13P(H), 17a (H ), 20(R )-cho lestane (d iasterane) 27dPR
13a(H ), 17P(H), 20(R )-cho lestane (d iasterane) 27daR
13a(H ), 17P(H ), 20(S)-cholestane (d iasterane) 27daS
2 4-m e thy l-13P (H ), 17a (H ), 20(S)-cholestane (d iasterane) 28dPS
2 4-m e thy l-13P (H ), 17a (H ), 20(R )-cho lestane (d iasterane) 28dPR
2 4 -m e th y l-1 3 a (H ), 17P(H ), 20(R )-cho lestane (d iasterane) 28daR
5 a (H ), 14a (H ), 17a (H ), 20(S)-cholestane 27aaS
5 a (H ), 14P(H ), 17P(H ), 20(R )-cho lestane 27PPR
2 4-e thy l-1 3P (H ), 1 7a (H ), 20(S)-cholestane (d iasterane) 29dPS
5 a (H ), 14P(H ), 17P(H ), 20(S)-cholestane 27PPS
2 4 -m e th y l-1 3 a (H ), 17P(H ), 20(S)-cholestane (d iasterane) 28daS
5 a (H ), 14a (H ), 17a (H ), 20(R )-cho lestane 27aaR
2 4-e thy l-1 3P (H ), 1 7a (H ), 20(R )-cho lestane (d iasterane) 29dPR
2 4 -e th y l-1 3 a (H ), 17P(H), 20(R )-cho lestane (d iasterane) 29daR
2 4 -m e th y l-5 a (H ), 14a (H ), 17a (H ), 20(S)-cholestane 28aaS
2 4 -e th y l-1 3 a (H ), 17P(H), 20(S)-cholestane (d iasterane) 29daS
2 4 -m e th y l-5 a (H ), 14P(H ), 17P(H ), 20(R )-cho lestane 28PPR
2 4 -m e th y l-5 a (H ), 14P(H ), 17P(H ), 20(S)-cholestane 28PPS
2 4 -m e th y l-5 a (H ), 14a (H ), 17a (H ), 20(R )-cho lestane 28aaR
2 4 -e th y l-5 a (H ), 14a (H ), 17a (H ), 20(S)-cholestane 29aaS
2 4 -e th y l-5 a (H ), 14P(H ), 17P(H), 20(R )-cho lestane 29PPR
2 4 -e th y l-5 a (H ), 14P(H ), 17P(H ), 20(S)-cholestane 29PPS
2 4 -e th y l-5 a (H ), 14a (H ), 17a (H ), 20(R )-cho lestane 29aaR
2 4 -p ro p y l-5 a (H ), 14a (H ), 17a (H ), 20(S)-cholestane 30aaS
2 4 -p ro p y l-5 a (H ), 14P(H ), 17P(H), 20(R )-cho lestane 30PPR
2 4 -p ro p y l-5 a (H ), 14P(H ), 17P(H), 20(S)-cholestane 30PPS
2 4 -p ro p y l-5 a (H ), 14a (H ), 17a (H ), 20(R )-cho lestane 30aaR
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Tab/e 72. GCMS S/R of safurafed compounds famounfs m ng/g)
m /e 177 191
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31/8-1 D C 2128 91419 7.11e2 8.80e2 6 .11e2 2.09e3 5.87e2 1.10e3 1.15e3 3.01e3 1.41e3 5.76e2 6.27e2 2.02e3 5.14e2 6.03e2 8.71e2 6 .22e2 5.01e2
31/8-1 D C 2179 91421 0 .00e0 9.21e2 5.58e2 1.30e3 1.55e3 9.19e2 1.01e3 2.35e3 1.09e3 7.46e2 4.92e2 1.68e3 5.90e2 6.58e2 5.52e2 4.75e2 3.82e2
31/8-1 D C 2221 91422 8.08e2 8.50e2 5.99e2 8.98e2 1.28e3 1.54e3 1.96e3 4.77e3 2.15e3 8 .68e2 9.99e2 1.90e3 7.60e2 6.50e2 7.03e2 5.38e2 6.63e2
31/8-1 D C 2251 91423 7.43e2 6.64e2 4.87e2 6.54e2 2.04e3 1.10e3 9.05e2 2.12e3 9.88e2 4.24e2 4.81e2 1.33e3 4.00e2 4.62e2 5.47e2 2.35e2 4.03e2
31/8-1 D C 2434 91429 3.60e2 8 .01e2 3.35e2 9.56e2 1.31e3 1.23e3 1.34e3 2.34e3 1.14e3 6.51e2 6.96e2 2.58e3 5.55e2 6.59e2 7.83e2 5.06e2 4.83e2
31/8-1 M u d 2057 91439 2.90e2 3.68e2 3.20e2 2.84e2 3.57e2 3.38e2 4.09e2 6.64e2 3.88e2 0 .00e0 0 .00e0 5.36e2 0 .00e0 0 .00e0 0 .00e0 0 .00e0 2.76e2

T a b le  12. continued, G C M S  S IR  o f  saturated com pounds (am ounts in  n g /g ) 
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31/8-1 D C 2128 91419 1.19e3 4.66e3 8.80e3 8.40e2 9.23e2 4.28e3 6.26e2 1.41e4 6.16e3 2.51e3 6.73e3 0 .00e0 3.43e4 6.35e3 1.13e4 1.83e4 1.28e3
31/8-1 D C 2179 91421 5.85e2 2.85e3 4.85e3 5.24e2 7.72e2 3.27e3 7.68e2 9.02e3 2.74e3 1.12e3 2.68e3 0 .00e0 1.65e4 2.48e3 5.17e3 6.37e3 7.01e2
31/8-1 D C 2221 91422 5.28e2 2.71e3 3.97e3 3.88e2 7.58e2 3.67e3 7.62e2 7.56e3 2.09e3 8.53e2 1.71e3 0 .00e0 1.22e4 1.86e3 3.82e3 3.91e3 5.38e2
31/8-1 D C 2251 91423 4.46e2 1.93e3 3.91e3 4.64e2 5.19e2 4.71e3 6.13e2 6.31e3 1.65e3 9.82e2 1.71e3 0 .00e0 9.84e3 2.03e3 3.53e3 3.82e3 4.61e2
31/8-1 D C 2434 91429 5.58e2 3.02e3 6.78e3 4.81e2 6.73e2 2.92e3 6.33e2 1.20e4 3.08e3 1.21e3 2.95e3 0 .00e0 1.59e4 3.42e3 6.47e3 5.94e3 5.31e2
31/8-1 M u d 2057 91439 0 .00e0 1.07e3 1.05e3 0 .00e0 2.56e2 8.77e2 3.07e2 2.76e3 9.30e2 4.53e2 3.23e2 0 .00e0 4.34e3 5.09e2 1.65e3 1.20e3 ............
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T a b le  12. continued, G C M S  S IR  o f  saturated com pounds (am ounts in  n g /g ) 
m /e  191 217
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31/8-1 D C 2128 91419 5.56e3 3.03e3 5.16e3 2.27e3 4.34e3 1.47e3 2.37e3 2.04e3 3.67e3 4.39e3 3.35e3 1.93e3 1.70e3 9.81e3 7.86e3 3.02e3 3.21e3
31/8-1 D C 2179 91421 2.01e3 2.16e3 2.72e3 1.40e3 2.00e3 9.89e2 1.12e3 1.05e3 1.42e3 1.76e3 1.73e3 9.23e2 8.81e2 3.78e3 2.51e3 1.19e3 1.10e3
31/8-1 D C 2221 91422 1.29e3 1.75e3 1.84e3 1.15e3 1.22e3 6.85e2 7.27e2 8.03e2 5.88e2 1.45e3 1.83e3 1.07e3 1.12e3 2.62e3 1.75e3 7.99e2 7.58e2
31/8-1 D C 2251 91423 1.34e3 1.67e3 2.02e3 9.72e2 1.22e3 5.57e2 7.19e2 6.14e2 6.80e2 1.07e3 1.22e3 7.35e2 6 .68e2 1.83e3 1.13e3 4.92e2 6.89e2
31/8-1 D C 2434 91429 2.20e3 2.71e3 3.24e3 1.34e3 1.51e3 8.80e2 1.04e3 6.92e2 4.89e2 1.42e3 1.68e3 8.96e2 9.04e2 2.60e3 1.62e3 9.45e2 9.94e2
31/8-1 M u d 2057 91439 0 .00e0 8.95e2 6.89e2 8 .01e2 5.37e2 4.39e2 3.72e2 4.77e2 2.99e2 5.42e2 5.58e2 5.33e2 3.60e2 7.57e2 5.14e2 2.46e2 3.10e2

T a b le  12. continued, G C M S  S IR  o f saturated com pounds (am ounts in  n g /g ) 
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31/8-1 D C 2128 91419 4.92e3 4.87e3 3.80e3 4.55e3 2.99e3 3.81e3 7.50e3 2.43e3 1.96e3 1.61e4 7.55e3 3.34e3 1.07e3 2.35e3 4.26e3 4.01e3 8.87e3
31/8-1 D C 2179 91421 1.96e3 1.94e3 1.44e3 1.55e3 1.06e3 1.56e3 3.57e3 1.55e3 7.48e2 4.37e3 2.99e3 1.26e3 4.34e2 1.15e3 1.62e3 1.64e3 2.18e3
31/8-1 D C 2221 91422 1.20e3 1.03e3 5.71e2 7.30e2 6.95e2 1.17e3 2.39e3 1.07e3 5.40e2 2.02e3 1.84e3 7.79e2 3.74e2 8.33e2 1.14e3 1.23e3 1.05e3
31/8-1 D C 2251 91423 9.90e2 8.73e2 5.53e2 6.37e2 5.01e2 7.43e2 2.60e3 7.77e2 3.45e2 1.42e3 1.89e3 8.92e2 1.89e2 1.05e3 9.19e2 8.99e2 8.06e2
31/8-1 D C 2434 91429 1.15e3 1.36e3 7.62e2 9.43e2 7.13e2 1.03e3 3.38e3 1.17e3 0 .00e0 2.34e3 2.56e3 1.09e3 0 .00e0 1.11e3 1.14e3 1.04e3 1.04e3
31/8-1 M u d 2057 91439 3.79e2 4.35e2 3.38e2 3.36e2 2.55e2 3.37e2 7.46e2 4.17e2 0 .00e0 5.15e2 4.22e2 2.55e2 0 .00e0 2.35e2 3.17e2 4.65e2 3.11e2

P ag e  4 4



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

T a b le  12. continued, G C M S  S IR  o f  saturated com pounds (am ounts in  n g /g ) 
m /e  217 218
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31/8-1 D C 2128 91419 1.66e3 3.34e3 3.04e3 1.08e4 2.61e3 1.21e3 0 .00e0 3.18e3 5.54e3 3.29e3 4.81e3 4.85e3 4.35e3 4.16e3 8.26e2 7.17e2
31/8-1 D C 2179 91421 1.07e3 1.91e3 1.70e3 3.49e3 9.40e2 5.25e2 3.92e2 8.49e2 2.69e3 1.99e3 1.85e3 2.03e3 2.54e3 2.24e3 4.29e2 3.67e2
31/8-1 D C 2221 91422 6 .66e2 1.54e3 1.13e3 1.68e3 6.72e2 3.05e2 0 .00e0 3.28e2 2.29e3 1.66e3 1.44e3 1.51e3 2.10e3 1.62e3 2.39e2 2.38e2
31/8-1 D C 2251 91423 7.04e2 1.56e3 1.15e3 2.20e3 0 .00e0 2.96e2 0 .00e0 2.40e2 1.65e3 1.07e3 1.11e3 1.19e3 1.98e3 1.64e3 2.03e2 1.69e2
31/8-1 D C 2434 91429 9.71e2 1.76e3 1.37e3 2.73e3 7.69e2 0 .00e0 0 .00e0 3.04e2 2.22e3 1.53e3 1.34e3 1.55e3 2.38e3 2.01e3 0 .00e0 0 .00e0
31/8-1 M u d 2057 91439 2.92e2 5.63e2 4.51e2 3.20e2 2.78e2 0 .00e0 0 .00e0 0 .00e0 6.62e2 5.25e2 4.86e2 4.62e2 7.04e2 6.08e2 0 .00e0 0 .00e0

P ag e  45



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

Tab/e 73. GCMS S/R of arornaf/c cornpounds (pea^ he/gh%)
m /e 142 156 170
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31/8-1 D C 2128 91419 4.83e6 4.38e6 5.54e5 6.38e5 7.08e5 9.82e5 2.34e6 1.95e6 1.14e6 8.18e5 6.57e5 5.82e4 4.79e5 7.72e5 7.04e5 4.08e5 2.39e5
31/8-1 D C 2179 91421 3.23e6 2.56e6 3.70e5 4.08e5 4.71e5 6.79e5 1.62e6 1.36e6 1.04e6 6.38e5 4.76e5 2.94e4 3.51e5 5.45e5 5.40e5 3.46e5 1.69e5
31/8-1 D C 2221 91422 3.45e6 2.55e6 3.60e5 3.65e5 3.93e5 5.71e5 1.38e6 1.19e6 9.12e5 5.62e5 4.12e5 3.60e4 2.85e5 4.42e5 4.37e5 2.86e5 1.34e5
31/8-1 D C 2251 91423 7.18e6 5.02e6 7.04e5 6.86e5 7.51e5 1.05e6 2.55e6 2 .01e6 1.75e6 9.08e5 7.34e5 6.30e4 4.88e5 7.75e5 8.33e5 4.96e5 2.41e5
31/8-1 D C 2434 91429 1.25e7 8.92e6 1.27e6 1.29e6 1.26e6 1.81e6 4.62e6 3.23e6 2.62e6 1.32e6 1.40e6 7.75e4 8.13e5 1.23e6 1.44e6 7.98e5 4.44e5
31/8-1 M u d 2057 91439 1.01e6 5.77e5 7.88e4 7.66e4 1.84e5 2.86e5 4.76e5 4.19e5 1.77e5 1.70e5 6.29e4 0 .00e0 1.27e5 1.71e5 1.56e5 1.20e5 4.23e4

T a b le  13. continued, G C M S  S IR  o f  arom atic com pounds (peak height)
m /e  170 178 192 206
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31/8-1 D C 2128 91419 5.41e5 1.77e5 3.72e5 1.91e6 5.07e5 5.77e5 1.21e6 7.46e5 1.29e5 1.38e5 7.42e4 5.78e5 2.59e5 2.33e5 1.02e5 1.95e5 8.60e4
31/8-1 D C 2179 91421 4.65e5 1.62e5 2.97e5 6.60e6 1.11e6 1.57e6 3.62e6 1.54e6 2.48e5 2.51e5 1.37e5 1.11e6 5.74e5 3.54e5 2.76e5 5.39e5 1.47e5
31/8-1 D C 2221 91422 3.85e5 1.34e5 2.59e5 6.73e6 1.03e6 1.47e6 3.35e6 1.46e6 2.19e5 2.38e5 1.26e5 1.03e6 5.54e5 3.43e5 2.67e5 5.35e5 1.51e5
31/8-1 D C 2251 91423 6.81e5 2.57e5 5.17e5 1.20e7 2 .01e6 2 .86e6 6.96e6 2.96e6 4.20e5 4.86e5 2.21e5 2.04e6 1.02e6 6.31e5 4.90e5 9.89e5 2.79e5
31/8-1 D C 2434 91429 1.14e6 4.41e5 1.04e6 2.08e7 3.47e6 5.68e6 1.14e7 5.07e6 6.55e5 6.89e5 4.00e5 3.12e6 1.54e6 1.00e6 6.91e5 1.69e6 3.94e5
31/8-1 M u d 2057 91439 1.19e5 2.35e4 6.21e4 1.79e5 8.36e4 9.94e4 1.35e5 1.04e5 2.28e4 3.23e4 2.23e4 1.33e5 6.44e4 6.32e4 2.72e4 4.18e4 1.79e4
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

T a b le  13. continued, G C M S  S IR  o f  arom atic com pounds (peak height)
m /e  206 219 184 198 253
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31/8-1 D C 2128 91419 7.99e4 5.45e5 1.74e5 1.42e5 9.73e4 2.53e5 1.35e5 2.29e5 1.53e5 2.05e5 2.61e5 3.13e5 7.27e5 5.34e4 2.95e5 8.81e5 5.40e5
31/8-1 D C 2179 91421 1.82e5 2.58e6 2.60e5 1.78e5 1.36e5 1.26e5 5.19e4 6.12e4 3.43e4 5.63e4 7.09e4 6.88e4 1.81e5 2.09e4 6.36e4 1.79e5 1.20e5
31/8-1 D C 2221 91422 1.68e5 1.74e6 2.09e5 1.27e5 9.70e4 6.10e4 4.01e4 2.96e4 1.56e4 2.66e4 2.95e4 2.39e4 7.15e4 1.19e4 2.25e4 5.51e4 5.49e4
31/8-1 D C 2251 91423 3.26e5 4.66e6 5.17e5 3.67e5 2.80e5 1.72e5 6.94e4 5.14e4 1.93e4 4.45e4 5.49e4 2.79e4 1.38e5 2.45e4 3.02e4 7.62e4 9.06e4
31/8-1 D C 2434 91429 4.79e5 2.06e6 6.37e5 3.37e5 3.53e5 1.10e5 7.14e4 4.75e4 1.72e4 4.92e4 5.57e4 2.41e4 1.04e5 1.67e4 2.03e4 4.84e4 7.30e4
31/8-1 M u d 2057 91439 1.15e4 6.19e4 1.54e4 2.37e4 1.24e4 1.02e4 0 .00e0 0 .00e0 0 .00e0 8.87e3 9.10e3 0 .00e0 1.67e4 0 .00e0 0 .00e0 7.64e3 1.03e4

T a b le  13. continued, G C M S  S IR  o f  arom atic com pounds (peak height)
m /e  253 231
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31/8-1 D C 2128 91419 3.86e5 3.24e5 6.44e5 2.71e5 3.18e4 2.77e4 4.47e4 1.33e5 3.98e4 5.83e4 4.34e4
31/8-1 D C 2179 91421 1.32e5 8.36e4 1.62e5 6.29e4 1.47e4 2.54e4 1.18e4 4.13e4 1.38e4 1.79e4 1.47e4
31/8-1 D C 2221 91422 7.37e4 3.55e4 7.23e4 3.09e4 1.13e4 2.17e4 9.31e3 2.42e4 1.19e4 1.09e4 1.21e4
31/8-1 D C 2251 91423 1.60e5 7.83e4 1.37e5 4.67e4 1.37e4 5.14e4 9.94e3 3.52e4 1.75e4 1.62e4 1.68e4
31/8-1 D C 2434 91429 1.09e5 5.00e4 8.62e4 3.42e4 1.42e4 4.74e4 1.33e4 3.34e4 1.56e4 1.41e4 1.76e4
31/8-1 M u d 2057 91439 1.04e4 0 .00e0 0 .00e0 0 .00e0 7.19e3 9.67e3 5.92e3 1.34e4 8.44e3 6.83e3 8.53e3
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

Abbreviation of aromatic biomarkers

C-ring monoaromatic steroid
R4

Substituents
R i R 2 R 3 R 4 L ab e l

C 21M A
C 22M A

P (H ) C H 3 S(CH3) H PSC27M A
P(CH3) H S(CH3) H PSC27D M A
p(C H 3) H R C H 3) H PR C 27D M A +
P (H ) C H 3 R (C H3) H PR C 27M A
a (H ) C H 3 S(CH3) H a S C 27M A
P (H ) C H 3 S(CH3) C H 3 PSC28M A +
a (C H 3 ) H R (C H3) H a R C 27 D M A +
P(CH3) H S(CH3) C H 3 PSC28D M A
a (C H 3 ) H S(CH3) C H 3 a S C 2 7D M A
a (H ) C H 3 R (C H3) H a R C 27M A
a (H ) C H 3 S(CH3) C H 3 a S C 28M A
P (H ) C H 3 R (C H3) C H 3 PR C 28M A +
P(CH3) H R (C H3) C H 3 PR C 28D M A
P (H ) C H 3 S(CH3) C 2H 5 PSC29M A +
P(CH3) H S (C H 3) C 2H 5 PSC29D M A
a (H ) C H 3 S(CH3) C 2H 5 a S C 29M A
a (H ) C H 3 R (C H3) C H 3 a R C 28M A +
P (H ) C H 3 R (C H3) C 2H 5 PR C 29M A +
P(CH3) H R (C H3) C 2H 5 PRC29D M A
a (H ) C H 3 R (C H3) C 2H 5 a R C 29M A

ABC-ring triaromatic steroids
R2

Substit
R i

uents
R 2 L ab e l

C H 3 H C 20T A
C H 3 C H 3 C 21T A
S(CH3) C 6H 13 SC26T A
R (C H3)
S (C H 3)

C 6H 13
C 7H 15

R C 26T A +
SC27T A

S(CH3) C 8H 17 SC28T A
R (C H3) C 7H 15 R C 27T A
R (C H3) C 8H 17 R C 28T A

Poiycyciic aromatic hydrocarbons 
and suiphur compounds

M N M ethy lnaph tha lene
E N E thy lnaphtha lene
D M N D im ethy lnaph tha lene
T M N Trim ethy lnaph tha lene
P Phenanthrene
M P M ethy lphenan threne
EP E thy lphenanthrene
D M P D im ethylphenanth rene
D B T D ibenzoth iophene
M D B T M e thy ld iben zo th io ph ene
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

Tab/e 74. GCMS S/R of arornaf/c cornpounds ^arnoun/s /n ng/g)
m /e 142 156 170
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31/8-1 D C 2128 91419 3.10e4 2.81e4 3.55e3 4.09e3 4.54e3 6.29e3 1.50e4 1.25e4 7.31e3 5.24e3 4.21e3 3.73e2 3.07e3 4.94e3 4.51e3 2.61e3 1.53e3
31/8-1 D C 2179 91421 2.83e4 2.25e4 3.24e3 3.58e3 4.13e3 5.96e3 1.42e4 1.19e4 9.13e3 5.60e3 4.18e3 2.58e2 3.08e3 4.78e3 4.74e3 3.04e3 1.48e3
31/8-1 D C 2221 91422 2.89e4 2.14e4 3.02e3 3.06e3 3.29e3 4.78e3 1.16e4 9.96e3 7.64e3 4.71e3 3.45e3 3.02e2 2.39e3 3.70e3 3.66e3 2.40e3 1.12e3
31/8-1 D C 2251 91423 3.95e4 2.76e4 3.88e3 3.78e3 4.13e3 5.77e3 1.40e4 1.11e4 9.62e3 5.00e3 4.04e3 3.47e2 2.69e3 4.27e3 4.58e3 2.73e3 1.33e3
31/8-1 D C 2434 91429 8.54e4 6.11e4 8.73e3 8.82e3 8.60e3 1.24e4 3.17e4 2.21e4 1.80e4 9.02e3 9.59e3 5.31e2 5.57e3 8.40e3 9.86e3 5.47e3 3.04e3
31/8-1 M u d 2057 91439 6.68e3 3.83e3 5.23e2 5.09e2 1.22e3 1.90e3 3.16e3 2.78e3 1.18e3 1.13e3 4.18e2 0 .00e0 8.43e2 1.14e3 1.03e3 7.98e2 2.81e2

T a b le  14. continued, G C M S  S IR  o f  arom atic com pounds (am ounts in  ng /g )
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31/8-1 D C 2128 91419 3.46e3 1.13e3 2.39e3 2.81e4 7.45e3 8.48e3 1.78e4 1.10e4 1.90e3 2.03e3 1.09e3 8.49e3 3.81e3 3.42e3 1.50e3 2.87e3 1.26e3
31/8-1 D C 2179 91421 4.08e3 1.43e3 2.60e3 9.79e4 1.65e4 2.33e4 5.37e4 2.29e4 3.68e3 3.72e3 2.04e3 1.65e4 8.51e3 5.25e3 4.09e3 7.99e3 2.19e3
31/8-1 D C 2221 91422 3.23e3 1.13e3 2.17e3 1.06e5 1.62e4 2.32e4 5.28e4 2.29e4 3.44e3 3.74e3 1.98e3 1.63e4 8.72e3 5.39e3 4.21e3 8.42e3 2.37e3
31/8-1 D C 2251 91423 3.75e3 1.41e3 2.85e3 1.14e5 1.91e4 2.72e4 6.62e4 2.81e4 4.00e3 4.62e3 2.10e3 1.94e4 9.72e3 6.01e3 4.66e3 9.41e3 2.65e3
31/8-1 D C 2434 91429 7.83e3 3.02e3 7.16e3 2.76e5 4.60e4 7.53e4 1.51e5 6.72e4 8.68e3 9.13e3 5.31e3 4.13e4 2.04e4 1.33e4 9.17e3 2.24e4 5.23e3
31/8-1 M u d 2057 91439 7.91e2 1.56e2 4.12e2 4.06e3 1.90e3 2.25e3 3.05e3 2.35e3 5.16e2 7.32e2 5.05e2 3.01e3 1.46e3 1.43e3 6.16e2 9.48e2 4.07e2
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
a^)

T a b le  14. continued, G C M S  S IR  o f  arom atic com pounds (am ounts in  ng /g ) 
m /e  206 219 184 198 253
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31/8-1 D C 2128 91419 1.17e3 8.00e3 2.55e3 2.09e3 1.43e3 3.71e3 1.71e3 2.91e3 1.94e3 2.60e3 3.32e3 3.97e3 9.22e3 6.78e2 3.74e3 1.12e4 6.86e3
31/8-1 D C 2179 91421 2.70e3 3.82e4 3.85e3 2.64e3 2.02e3 1.87e3 6.59e2 7.78e2 4.36e2 7.15e2 9.01e2 8.74e2 2.30e3 2 .66e2 8.09e2 2.27e3 1.53e3
31/8-1 D C 2221 91422 2.65e3 2.75e4 3.29e3 2.00e3 1.53e3 9.60e2 4.51e2 3.33e2 1.76e2 2.99e2 3.33e2 2.69e2 8.05e2 1.34e2 2.54e2 6 .20e2 6.18e2
31/8-1 D C 2251 91423 3.10e3 4.44e4 4.92e3 3.49e3 2.66e3 1.64e3 4.93e2 3.65e2 1.37e2 3.16e2 3.90e2 1.98e2 9.81e2 1.74e2 2.15e2 5.41e2 6.43e2
31/8-1 D C 2434 91429 6.35e3 2.73e4 8.44e3 4.47e3 4.68e3 1.46e3 7.42e2 4.93e2 1.79e2 5.11e2 5.78e2 2.50e2 1.08e3 1.73e2 2 .11e2 5.02e2 7.58e2
31/8-1 M u d 2057 91439 2.61e2 1.40e3 3.49e2 5.37e2 2.82e2 2.31e2 0 .00e0 0 .00e0 0 .00e0 1.87e2 1.92e2 0 .00e0 3.52e2 0 .00e0 0 .00e0 1.61e2 2.17e2

T a b le  14. continued, G C M S  S IR  o f  arom atic com pounds (am ounts in  ng /g ) 
m /e  253 231
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31/8-1 D C 2128 91419 4.90e3 4.12e3 8.17e3 3.44e3 4.03e2 3.51e2 5.68e2 1.69e3 5.05e2 7.40e2 5.51e2
31/8-1 D C 2179 91421 1.68e3 1.06e3 2.06e3 8 .00e2 1.87e2 3.22e2 1.50e2 5.25e2 1.75e2 2.27e2 1.87e2
31/8-1 D C 2221 91422 8.29e2 4.00e2 8.14e2 3.47e2 1.27e2 2.44e2 1.05e2 2.72e2 1.34e2 1.23e2 1.36e2
31/8-1 D C 2251 91423 1.13e3 5.56e2 9.72e2 3.32e2 9.70e1 3.65e2 7.10e1 2.50e2 1.24e2 1.15e2 1.20e2
31/8-1 D C 2434 91429 1.13e3 5.19e2 8.95e2 3.55e2 1.47e2 4.92e2 1.38e2 3.46e2 1.62e2 1.47e2 1.83e2
31/8-1 M u d 2057 91439 2 .20e2 0 .00e0 0 .00e0 0 .00e0 1.52e2 2.04e2 1.25e2 2.82e2 1.78e2 1.44e2 1.80e2

P ag e  50



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Tab/e 75. /sofopes of fracf/ons, J73C PDS)
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31/8-1 D C 2128 91419 -30.6 -29.9
31/8-1 D C 2179 91421 -30.9 -27.0
31/8-1 D C 2221 91422 -30.0 -26.5
31/8-1 D C 2251 91423 -30.1 -25.1
31/8-1 D C 2434 91429 -29.7 -25.8
31/8-1 M u d 2057 91439 -30.6 -28.5
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Mfr/n/fe Re//ecfance Samp/e Dafa Sheefs
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20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

Sam ple info:
W ell
Lower depth 
Sample type 
L ithology 
Preparation 
Date o f  analysis 
A P T  ID

31/8-1
980
DC
Clyst
B u lk
16.11.2011
91398

Q u a lity  rating:

Average sample quality M
Abundance o f  v itrin ite  o
Identification of v itrin ite  o
Type of v itrin ite  o
Particle size o
Particle surface quality o
Abundance of pyrite o

Legend to qua lity  rating:

No effect on the readings o
Possibly too low  readings -
Possibly too high readings +
Good quality G
Moderate quality M
Poor quality P
N ot v itrin ite  X
Hydrocarbon staining St

a

a

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

0.50 1.00
%Ro

1.50 2.00

% R o  readings
%Mean±sd.

T ru e  pop.
0.25±0.05

Pop. 2
0.43±0.08

Pop. 3
0.96±0.00

Pop. 4

Individual
measurements
3
4
5
6
7
8
9
10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26

0.180
0.190
0.200
0.200
0.210
0.220
0.220
0.230
0.230
0.230
0.240
0.250
0.250
0.260
0.260
0.310
0.320
0.330
0.340

0.360
0.380
0.400
0.510
0.520

0.960

Comm ents:
V itrin ite  rare, particles generatty smatt.
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i
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4 —

2 —

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

i i i
0.50

i
1.00
%Ro

i i l i i i i
1.50 2.00

Sam ple info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2 Pop. 3 Pop. 4
%Mean±sd. 0.28±0.04 0.62±0.01
Individual 0.240 0.610

Lower depth 1100 measurements 0.250 0.630
Sample type DC 3 0.260
L itho logy Clyst 4 0.260
Preparation B u lk 5 0.260
Date o f  analysis 16.11.2011 6 0.270
A P T  ID  91399 7 0.270
Q u a lity  rating: 8

9
0.270
0.280

Average sample quality G 10 0.290
Abundance o f  v itrin ite o 11 0.340
Identification o f  v itrin ite o 12 0.370
Type o f  v itrin ite o 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to qua lity  rating: 17

18 
19No effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26
Comm ents:
Organic matter is sparse.
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20 — i
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a

a

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

1 1
0.50

i i
1.00
%Ro

i

Sam ple info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2
%Mean±sd. 0.28±0.04 0.41±0.
Individual 0.210 0.370

Lower depth 1270 measurements 0.210 0.370
Sample type DC 3 0.230 0.380
L itho logy Clyst 4 0.230 0.390
Preparation B u lk 5 0.240 0.400
Date o f  analysis 16.11.2011 6 0.260 0.410
A P T  ID  91400 7 0.260 0.410
Q u a lity  rating: 8 0.270 0.460

9 0.270 0.480
Average sample quality G 10 0.270
Abundance o f  v itrin ite o 11 0.280
Identification o f  v itrin ite o 12 0.300
Type o f  v itrin ite o 13 0.310
Particle size o 14 0.320
Particle surface quality o 15 0.330
Abundance o f  pyrite o 16 0.330
Legend to qua lity  rating: 17 0.340

18 0.340
No effect on the readings o 19
Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26

1.50 2.00

Pop. 3
1.11±0.33

Pop. 4

0.880
1.340

Comm ents:
Organic matter is slightly more abundant than in  samples 91398 and 91399.
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20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

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

i i i
0.50 1.00

%Ro

i

Sam ple info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2
%Mean±sd. 0.32±0.04 0.53±0.
Individual 0.270 0.390

Lower depth 1400 measurements 0.280 0.400
Sample type DC 3 0.290 0.410
L itho logy Clyst 4 0.290 0.450
Preparation B u lk 5 0.300 0.490
Date o f  analysis 16.11.2011 6 0.330 0.630
A P T  ID  91401 7 0.340 0.630
Q u a lity  rating: 8 0.340 0.680

9 0.360 0.690
Average sample quality G 10 0.360
Abundance o f  v itrin ite o 11 0.370
Identification o f  v itrin ite o 12
Type o f  v itrin ite o 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to q u a lity  rating: 17

18 
19No effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26

1.50 2.00

Pop. 3 Pop. 4

Comm ents:
Organic matter is dominated by reworked material.



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

J)
0.50 1.00

%Ro
1.50 2.00

Sample info:
W ell
Lower depth 
Sample type 
Lithology 
Preparation 
Date o f  analysis 
A P T  ID

31/8-1
1550
DC
Clyst
B u lk
16.11.2011
91402

Q u a lity  rating:

Average sample quality M
Abundance o f  v itrin ite -
Identification o f  v itrin ite o
Type o f  v itrin ite o
Particle size o
Particle surface quality o
Abundance o f  pyrite o

% R o  readings
%Mean±sd.

T ru e  pop.
0.36±0.05

Pop. 2
0.56±0.05

Pop. 3 Pop. 4
0.88±0.07

Individual 0.280 0.470 0.810
measurements 0.340 0.540 0.870
3 0.350 0.540 0.950
4 0.410 0.560
5 0.410 0.560
6 0.570
7 0.620
8 0.620

Legend to q u a lity  rating:
No effect on the readings o
Possibly too low  readings -
Possibly too high readings +
Good quality G
Moderate quality M
Poor quality P
Not v itrin ite X
Hydrocarbon staining St

9
10 
11 
12
13
14
15
16
17
18
19
20 
21 
22
23
24
25
26

Comm ents:
Organic matter is mostly reworked material.

P ag e  57



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i i—
0.50 1.00

%Ro
1.50 2.00

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2 Pop. 3 Pop. 4
%Mean±sd. 0.24±0.03 0.45±0.01 0.91±0.22
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
Litho logy Clyst 4 0.240 0.690
Preparation B u lk 5 0.240 0.760
Date o f  analysis 22.11.2011 6 0.260 0.770
A P T  ID  91403 7 0.270 0.830
Q u a lity  rating: 8

9
0.280 0.900

0.920
Average sample quality M 10 0.940
Abundance of v itrin ite - 11 0.950
Identification of v itrin ite o 12 0.990
Type of v itrin ite - 13 1.030
Particle size o 14 1.070
Particle surface quality o 15 1.160
Abundance of pyrite o 16 1.280
Legend to qua lity  rating: 17

18 
19

1.350

N o effect on the readings o
Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26
Comm ents:
Organic matter is common but measurable material is probably reworked or oxidised.

P ag e  58



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i i— i i l i
0.50 1.00

%Ro
1.50

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2 Pop. 3 Pop. 4
%Mean±sd. 0.27±0.04 0.45±0.04 0.71±0.
Individual 0.210 0.420 0.580

Lower depth 1850 measurements 0.220 0.470 0.610
Sample type DC 3 0.230 0.640
Litho logy C lyst 4 0.240 0.680
Preparation B u lk 5 0.250 0.700
Date o f  analysis 22.11.2011 6 0.260 0.720
A P T  ID  91404 7 0.270 0.800
Q u a lity  rating: 8

9
0.310
0.310

0.920

Average sample quality M 10 0.310
Abundance o f  v itrin ite o 11 0.320
Identification o f  v itrin ite o 12
Type o f  v itrin ite - 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to qua lity  rating: 17

18 
19No effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26

2 .0 0

Comm ents:
Organic matter is fa ir ly  common, but probably most is reworked or oxidised. Sediments often look reddened.

P ag e  5 9



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i i------- 1—
0.50 1.00

%Ro

i
1.50

Sample info: % R o  readings T ru e  pop. Pop. 2 Pop. 3
%Mean±sd. 0.38±0.04 0.21±0.02 0.72±0.

W ell 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
Litho logy C lyst 4 0.360 0.230 0.660
Preparation B u lk 5 0.390 0.760
Date o f  analysis 22.11.2011 6 0.410 0.780
A P T  ID  91406 7 0.430 0.880
Q u a lity  rating: 8 0.430 1.060

Average sample quality G 10
Abundance o f  v itrin ite o 11
Identification o f  v itrin ite o 12
Type o f  v itrin ite o 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to qua lity  rating: 17

No effect on the readings o 19
Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26

2.00

Pop. 4

Comm ents:
Organic matter common as streaky stain and semi-amorphous, possibly exin itic  material.
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

0.50 1.00
%Ro

1.50 2.00

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2
%Mean±sd. 0.36±0.07 0.57±0
Individual 0.260 0.450

Lower depth 2060 measurements 0.270 0.470
Sample type DC 3 0.330 0.480
Litho logy Clyst 4 0.340 0.500
Preparation B u lk 5 0.390 0.620
Date o f  analysis 22.11.2011 6 0.420 0.730
A P T  ID  91411 7 0.420 0.760
Q u a lity  rating: 8 0.430

Average sample quality M 10
Abundance o f  v itrin ite o 11
Identification o f  v itrin ite o 12
Type o f  v itrin ite o 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to q u a lity  rating: 17

No effect on the readings o 19
Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not v itrin ite X 25
Hydrocarbon staining St 26

Pop. 3 Pop. 4

Comm ents:
Organic matter is present mainly as stain and reworked/oxidised material, but there are some possible v itrin ite  
laths.



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i — i------- 1—
0.50

— i i i
1.00
%Ro

i
1.50

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2 Pop. 3
%Mean±sd. 0.33±0.04 0.21±0.03 0.51±0.
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
Litho logy Clyst 4 0.280 0.230 0.510
Preparation B u lk 5 0.300 0.530
Date o f  analysis 22.11.2011 6 0.320 0.600
A P T  ID  91416 7 0.320
Q u a lity  rating: 8

9
0.330
0.330

Average sample quality M 10 0.340
Abundance o f  v itrin ite o 11 0.340
Identification o f  v itrin ite o 12 0.340
Type o f  v itrin ite o 13 0.370
Particle size o 14 0.370
Particle surface quality o 15 0.370
Abundance o f  pyrite o 16 0.420
Legend to q u a lity  rating: 17

18 
19No effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not v itrin ite X 25
Hydrocarbon staining St 26

2.00

Pop. 4

Comm ents:
M ost measurable organic matter is probably reworked or oxidised, and often degraded.

P ag e  6 2



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

1 2

; 10 —

8  —

6  —

4 —

2  —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i — i------- 1—
0.50 1.00

%Ro

i
1.50

Sample info: % R o  readings T ru e  pop. Pop. 2 Pop. 3
%Mean±sd. 0.32±0.05 0.21±0.01 0.75±0.

W ell 31/8-1 Individual 0.250 0.360 0.200 0.490
Lower depth 2260 measurements 0.250 0.360 0.220 0.600
Sample type DC 3 0.260 0.380 0.630
Litho logy C lyst 4 0.270 0.400 0.640
Preparation B u lk 5 0.280 0.410 0.780
Date o f  analysis 22.11.2011 6 0.280 0.420 0.830
A P T  ID  91424 7 0.280 0.420 0.920
Q u a lity  rating: 8 0.290 1.110

9 0.290
Average sample quality G 10 0.290
Abundance o f  v itrin ite o 11 0.290
Identification o f  v itrin ite o 12 0.290
Type o f  v itrin ite o 13 0.300
Particle size o 14 0.300
Particle surface quality o 15 0.310
Abundance o f  pyrite o 16 0.310
Legend to q u a lity  rating: 17 0.310

18 0.320
No effect on the readings o 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
N ot v itrin ite X 25 0.350
Hydrocarbon staining St 26 0.350

2.00

Pop. 4

Comm ents:
Organic matter is p lentifu l in  argillaceous fragments.
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

a

a

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

1 1 1------- 1—
0.50

i i i i i i l i i i i
1.00 1.50 2.00 
%Ro

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2 Pop. 3 Pop. 4
%Mean±sd. 0.35±0.04
Individual 0.310

Lower depth 2431 measurements 0.310
Sample type DC 3 0.320
L itho logy Lst 4 0.330
Preparation B u lk 5 0.340
Date o f  analysis 22.11.2011 6 0.340
A P T  ID  91428 7 0.340
Q u a lity  rating: 8

9
0.350
0.370

Average sample quality G 10 0.390
Abundance o f  v itrin ite o 11 0.410
Identification o f  v itrin ite o 12 0.430
Type o f  v itrin ite o 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to qua lity  rating: 17

18 
19No effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
Not vitrin ite X 25
Hydrocarbon staining St 26
Comm ents:
Organic rich litho lgy is less abundant but v itrin ite  particles are large.

P ag e  6 4



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i i — i------- 1—
0.50

i
1.00
%Ro

i

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2
%Mean±sd. 0.40±0.06 0.91±0.
Individual 0.280 0.890

Lower depth 2551 measurements 0.340 0.890
Sample type DC 3 0.390 0.950
L itho logy Clyst 4 0.400
Preparation B u lk 5 0.400
Date o f  analysis 22.11.2011 6 0.420
A P T  ID  91435 7 0.420
Q u a lity  rating: 8

9
0.430
0.480

Average sample quality M 10
Abundance o f  v itrin ite o 11
Identification o f  v itrin ite o 12
Type o f  v itrin ite o 13
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to qua lity  rating: 17

18 
19N o effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26

1.50 2.00

Pop. 3 Pop. 4

Comm ents:
Organic matter is less plentifu l. M ost is reworked/oxidised, but some v itrin ite  is present.



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

20 — i

18 —

16 —

14 —

12

; 10 —

8 —

6 —

4 —

2 —

True pop.
u Pop. 2

Pop. 3
u Pop. 4

i i — i------- 1—
0.50 1.00

%Ro

i i l i i i i
1.50 2.00

Sample info:
W ell 31/8-1

% R o  readings T ru e  pop. Pop. 2 Pop. 3 Pop. 4
%Mean±sd. 0.39±0.05 0.83±0.13
Individual 0.290 0.740

Lower depth 2620 measurements 0.320 0.920
Sample type DC 3 0.350
Litho logy C lyst 4 0.360
Preparation B u lk 5 0.390
Date o f  analysis 22.11.2011 6 0.400
A P T  ID  91437 7 0.400
Q u a lity  rating: 8

9
0.410
0.410

Average sample quality G 10 0.410
Abundance o f  v itrin ite o 11 0.410
Identification o f  v itrin ite o 12 0.440
Type o f  v itrin ite o 13 0.450
Particle size o 14
Particle surface quality o 15
Abundance o f  pyrite o 16
Legend to q u a lity  rating: 17

18 
19No effect on the readings o

Possibly too low  readings - 20
Possibly too high readings + 21
Good quality G 22
Moderate quality M 23
Poor quality P 24
N ot v itrin ite X 25
Hydrocarbon staining St 26
Comm ents:
There is at least one large fragment o f  coal present.



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Roc^-Eva/ pyrograms

T h e  tem perature scale fo r  the pyrogram s is fo r the R o ck E va l 6 instrum ent. T h e  corresponding  
tem perature fo r the T M a x  tem perature is about 3 9°C  (±1 °C ) low er.

P ag e  6 7



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

P ag e  6 9



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B r e if la b b )

Open Pyro/ys/s K/nef/cs -  Roc^-Eva/ 6

P ag e  7 2



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

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

A rrh e n iu s  co n s ta n t = 
TO C , % =
HI, mg H C /g  TO C  = 
T m ax, °C =

3 .5 9 2 1 E + 1 3 /s
5 .20
441
422

A c tiva tio n
e n e rg y

kca l/
m ole %

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 1 8.46
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

W ell 31/8-1 2020  m M D, A P T  id. 9 1407W M X  

A  = 3 .5921E + 13

30

20
O
(D

CL

10

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

A c tiva tio n  Energy, kca l/m o l

W e ll 31/8-1 2 0 2 0  m M D , A P T  id. 9 1 4 0 7 W M X

300 4 00  500
T e m p e ra tu re , C

600

0

P ag e  73



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

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

A rrh e n iu s  co n s ta n t = 
TO C , % =
HI, mg H C /g  TO C  = 
T m ax, °C =

3 .0 0 3 7 E + 1 3 /s
7 .74
449
420

A c tiva tio n
e n e rg y

W e ll 31/8-1 2 1 1 0  m M D , A P T  id. 9 1 4 1 7 W M X  

A  = 3 .0 0 3 7 E + 1 3
kca l/
m ole %

40
41
42 0.03 30

43 0.00
44 0.00 (U

E 20(U
CL

45 0.00
46 0.00
47 0.00
48 0.00 1049 0.00
50 11.32 .
51 31.44
52 36.13 0^
53 7.35
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
64

0.00
0.00

0 .8tn

0 .6
(D
"O(D

0.4
E
b

0 .2

65
66 
67

1.69

68
69
70

!!
42  4 4  46  48  50 52 54 56 58 60  62  64  66 

A c tiva tio n  E n e rgy , kca l/m o l

W e ll 31 /8 -1  2 1 1 0  m M D , A P T  id. 9 1 4 1 7 W M X

0.0  
3 00 4 0 0  5 00

T e m p e ra tu re , C

6 0 0

P ag e  7 4



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B r e if la b b )

GC Chromafograms of Safnrafed Hydrocarbons

P ag e  75



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Deptl^: 

FP^T-ID:

NSO-1 

O il
OTOP-OSAT 
10042T 
GC-FID

FID:

P ag e  7 6



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B r e if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

GC-MS Chromafograms of Safurafed Hydrocarbons
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

Ŝ l^
Depth:

AI^T-ID:

N SO -1

O il
O TO P -O S A T
10042T
G C -H R M S
23-N ov-11

177.16: 2.538e+6

" 1 *
60

"1"
70

"1 *
80

"1"
90 100 110

100.00

75.00

50.00

25.00

^S T
Depth:

A P T -ID :

,1 9 1 .1 8 :V________

N SO -1

O il
O TO P -O S A T
10042T
G C -H R M S
23-N ov-11

1.401e+7

" i *
60

" i "
70

" i *
80

" i "
90 100 110
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

N SO -1l""
Depth:

Fi*action: O TO P -O S A T
10042T  
G C -H R M S

" 1  T "
50 min. 60

"1"
70

"1 *
80

"1"
90 100 110

100.00

75.00

50.00

25.00

*5 0— '—

Sample: N SO -1

Fi*action: OTTOP-OSAT
A P T-ID : 10042T

G C -H R M S

, 217.20: 2.658e+6A______________________ y

" i "
70

" i "
80

" i *
9060 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100

100.00

75.00

50.00

25.00

^F l""
Depth:

Fi*action: OTTOP-OFAT

N SO -1

A P T -ID : 10042T
G C -H R M F

,2 3 1 .2 1 : 9.309e+5A______________________ y

*5 0— '—
"1"

70
"1"

80
" 1 *

9060 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

19.34

14.50

9.67

4.83

^W ell:
Depth:

AI'T'-n3:

31/8-1  
2128 
D C  
E S A T  
91419  
G C -H R M S

177.16:

" 1 *
60

"1"
70

"1 *
80

"1"
90

9.117e+4

100 110
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100 110
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100 110
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

34.46

25.84

17.23

8.61

^W ell:
Depth:

A;PT-ID:

31/8-1
2179
D C
E F A T
91421
G C -H R M F
23-Nov-11

4.799e+4
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60 70
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80
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90 100
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50.00
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D C  
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91421 
G C -H R M F  
23-Nov-11
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" i "

60
" i*

80
" i "
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100 110

P ag e  93



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

95.24

71.43

47.62-

23.81

Depth:

A P T -ID :

31/8-1
2221
D C
E S A T
91422
G C -H R M S

3.815e+4

" 1  T "
50 m in. 60

" 1 "
70

"W "
80

" 1 "
90 100 110

100.00

75.00

50.00

25.00

^W ell: 31/8-1
2221Depth

Fraction: E S A T
A P T -ID 91422

G C -H R M S

, 217.20: 5.006e+4y ___________________y
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70
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806 0 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100

100.00

Depth:

AP^T-ID:

31/8-1  
2221 
D C  
E S A T  
91422  
G C -H R M S  
23-Nov-11
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70
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80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

95.24

71.43

47.62

23.81

i  r
50 m in. 60

^W ell: 31/8-1
2251Depth

Fraction: E S A T
A P T -ID : 91423  

G C -H R M S

6.430e+4

90 100 110

100.00

75.00

50.00

^W ell: 31/8-1
2251Depth

Fraction: E S A T
A P T -ID 91423

G C -H R M S

, 217.20: 5.609e+4y ___________________y

25.00

^  i i i i i
50 m in . 60  70 80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90 100

95.24

71.43

47.62-

23.81

" 1 "
60

" 1 *
70

^W ell:
Depth:

31/8-1
2251

,2 3 1 .2 1 : 3.020e+4y ___________________y
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9080 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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50.00
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60
" 1 *

70 80
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90 100

P ag e  100



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

13.09

9.82

6.54

3.27

^W elb
Depth:

AP^T-ID:

31/8-1  
2434 
D C  
E S A T  
91429  
G C -H R M S

177.16:

" 1 *
60

" 1 "
70

"W "
80

5.427e+4

90 100 110
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

95.24
^W ell: 31/8-1

2434Depth

Fraction: E S A T
A P T -ID : 91429  

G C -H R M S

71.43

47.62

23.81

" 1 *
60

" 1 "
70

"1 *
80

5.438e+4

90 100 110

100.00

75.00

50.00

25.00

W ell: 31/8-1
Depth: 2434

Fraction: E S A T
A P T -ID 91429  

G C -H R M S

, 217.20: 4.590e+4y ___________________y

80 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

25.23

18.93

12.62

6.31

^W ell: 
Depth:

AP^T-HD:

31/8-1  
2434  
D C  
E S A T  
91429  
G C -H R M S  
24-Nov-11

3.573e+4

" 1 "
60

" 1 "
70 80

" 1 "
90 100

113.60
^W ell:

Depth:

AP^T-HD:

31/8-1  
2434  
D C  
E S A T  
91429  
G C -H R M S  
24-Nov-11

85.20

56.80

28.40

" 1 "
60

" 1 "
70

" 1 "
9080 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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" 1 "

70
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Depth: 2434

Fraction: E S A T
A P T -ID :

80
" 1 "
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

4.76

3.57

2.38

1.19

" 1 *
60

" 1 "
70

"W "
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^W ell: 31/8-1
Depth: 2057

Fraction: M S A T
A P T -ID : 91439
Analysis: G C -H R M S
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90 100 110
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22.19

14.80

7.40
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Depth:
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91439
G C -H R M S
24-Nov-11
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

24.59
31/8-1  
2057  
M ud  
M S A T  
91439  
G C -H R M S  
24-Nov-11

18.44

12.30

6.15

^W ell:
Depth:

F P T -ID :  

205.^0: 3.034e+4

" 1  T "
50 m in. 60

" 1 "
70

"1 *
80

" 1 "
90 100 110

34.25

25.69

17.13

8.56

^W ell:
Depth:

A P T -ID :

31/8-1
2057
M ud
M S A T
91439
G C -H R M S
24-Nov-11

, 217.20: 2.868e+4c ___________________y

*5 0— '—
" 1 "

70
" 1 "

8060 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

8.08

Depth:

A P T -ID :

31/8-1  
2057  
M ud  
M S A T  
91439  
G C -H R M S  
24-Nov-11

).06

4.04

2.02

60
" 1 "

70
" 1 "

80 90 100

95.24

71.43

^WelP
Depth:

A P T -ID :

, 231.21:V________

31/8-1
2057
M ud
M S A T
91439
G C -H R M S
24-Nov-11

3.009e+4

47.62

23.81

"50— *—
" i "

70
" i "

806 0 90 100
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G eochem istry R eport - W e ll 3 1 /8 -1  (B re iflabb ) 

13 1 .22 -

9 8 .4 1 -

6 5 .6 1 -

3 2 .8 0 -

50 min. 60  70 80 90 100

P ag e  108

W ell:
Depth:

A P T -ID :

31/8-1  
2057  
M ud  
M S A T  
91439  
G C -H R M S  
24-Nov-11

3.790e+4



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

GC-MS Chromatograms of ̂ romat/c Hydrocarbons
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

A y
NSO -1

Depth: na
Sample type: O il
Fraction: O T O P -O A R O
A P T -ID : 10042T
Analysis: G C -H R M S
Analysis date: 24-Nov-11

Abundance:
142.08: 2.439e+8
156.09: 2.439e+8
170.11: 2.439e+8

A y

n *
16

l
18 20 24

100.00

75.00

28 30

A
^Sample: NSO -1
Depth: na
Sample type: O il
Fraction: O T O P -O A R O
A P T -ID : 10042T
Analysis: G C -H R M S
Analysis date: 24-Nov-11

Abundance:
178.08: 5.831e+7
192.09: 5.831e+7
206.11: 5.831e+7
219.12: 5.831e+7

A y

50.00

25.00

46 54 58
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

y
NSO -1

Depth: na
Sample type: O il
Fraction: O T O P -O A R O
A P T -ID : 10042T
Analysis: G C -H R M S
Analysis date: 24-Nov-11

Abundance:
184.03: 1.366e+7
198.05: 1.366e+7
212.07: 1.366e+7

A y

32 min. 34 36
"T "

38 40 42
"T "

44
" 1 "

46
"1 *

48
" 1 "

50

100.00

75.00

50.00

25.00

W

Deptln:

A P T -ID :

NSO -1

O il
O TO P -O A R O
10042T
G C -H R M S

^231.12: 8.041e+6

" 1 *
70

"1 *
80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00
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170.11: 4.895e+6

"1 *
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16

"W "
18

"1 *
22

" 1 "
24

"1 *
26

" 1 "
2820 3 0
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

W ell: 31/8-1
Depth: 2128
Sample type: D C
Fraction: E A R O
A P T -ID : 91419
Analysis: G C -H R M S
Analysis d ^ : 24-Nov-11

Abundance:
178.08: 1.972e+6
192.09: 1.972e+6
206.11: 1.972e+6
219.12: 1.972e+6

46 54 58
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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25.00
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Depth:
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E A R O
91419
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24-Nov-11

1.987e+5
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90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

W ell: 31/8-1
Depth: 2179
Sample type: D C
Fraction: E A R O
A P T -ID : 91421
Analysis: G C -H R M S
Analysis date: 24-Nov-11

Abundance:
142.08: 3.290e+6
156.09: 3.290e+6
170.11: 3.290e+6

"1 *
14

" 1 "
16

"W "
18

" 1 "
20

" 1 *
22 24 26

" 1 *
28
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50.00

25.00

W ell: 31/8-1
Depth: 2179
Sample type: D C
Fraction: E A R O
A P T -ID : 91421
Analysis: G C -H R M S
Analy sis date: 24-Nov-11

Abundance:
178.08: 6.675e+6
192.09: 6.675e+6
206.11: 6.675e+6
219.12: 6.675e+6

54 58
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

32 min. 34 36 38 40 42 44 46 48 50
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

" i*
38 42

"1 *
46

"W "
50

W ell: 31/8-1
Depth: 2221
Sample type: D C
Fraction: E A R O
A P T -ID : 91422
Analysis: G C -H R M S
Analysis date: 24-Nov-11

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

"W "
54 58
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

70 80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

W ell: 31/8-1
Depth: 2251
Sample type: D C
Fraction: E A R O
A P T -ID : 91423
Analysis: G C -H R M S
Analysis d ^ : 25-Nov-11

Abundance:
142.08: 7.242e+6
156.09: 7.242e+6
170.11: 7.242e+6
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14
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16
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18
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20 22
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24 26 28
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W ell: 31/8-1
Depth: 2251
Sample type: D C
Fraction: E A R O
A P T -ID : 91423
Analysis: G C -H R M S
Analy sis date: 25-Nov-11

Abundance:
178.08: 1.209e+7
192.09: 1.209e+7
206.11: 1.209e+7
219.12: 1.209e+7

54 58
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

32 min. 34 36 38 40 42 44 46 48 50
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

60 70 80 90
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W ell: 31/8-1
Depth: 2434
Sample type: D C
Fraction: E A R O
A P T -ID : 91429
Analysis: G C -H R M S
Analy sis date: 25-Nov-11

Abundance:
142.08: 1.252e+7
156.09: 1.252e+7
170.11: 1.252e+7
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24
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26
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28
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

" r
38 42 46

"T
50

W ell: 31/8-1
Depth: 2434
Sample type: D C
Fraction: E A R O
A P T -ID : 91429
Analysis: G C -H R M S
Analysis d ^ : 25-Nov-11

Abundance:
178.08: 2.089e+7
192.09: 2.089e+7
206.11: 2.089e+7
219.12: 2.089e+7

" 1 "
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

70 80 90 100
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

100.00

75.00

50.00

25.00

W ell: 31/8-1
Depth: 2057
Sample type: M ud
Fraction: M A R O
A P T -ID : 91439
Analysis: G C -H R M S
Analysis d ^ : 25-Nov-11

Abundance:
142.08: 1.063e+6
156.09: 1.063e+6
170.11: 1.063e+6

"W "
14

"1 *
16

"W "
18

" 1 "
20 22 24 26

"1 *
28

" 1 "
30

100.00

75.00

50.00

25.00

W ell: 31/8-1
Depth: 2057
Sample type: M ud
Fraction: M A R O
A P T -ID : 91439
Analysis: G C -H R M S
Analy sis date: 25-Nov-11

Abundance:
178.08: 2.294e+5
192.09: 2.294e+5
206.11: 2.294e+5
219.12: 2.294e+5

"W "
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" 1 "
42

" 1 "
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" 1 "
50

" 1 "
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"W "
58
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

115 .23

8 6 .4 2

57.61

28 .8 1

W e ll; 3 1 /8 -1
D e p th : 2 0 5 7
S am p le  ty pe : M u d
F ra c tio n : ^ L A R O
A P T - fD : 9 1 4 3 9
Æ na lys is : G C -H R M S
A n a ty s is  date : 2 5 - N o v - l l

A b u n d a n c e :
1 84 .03 : 8 .1 9 3 e + 4
1 98 .05 ; 8 .1 9 3 e + 4
2 1 2 .0 7 ; 8 .1 9 3 e + 4

3 2  m in .
" 1 "

34
" 1 *

36
" 1 "

3 8
" 1 *

40
" 1 "

4 2
"1 *

4 4
"1 "

46
"1 *

48
"1 "

50

130 .57 -

97 .93

65 .2 8 -

3 2 .6 4 -

W e ll;
D e p th :

.A P T -ID :

70 80
"1 "

9 0 100

P a g e l 2 6



G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

6 5 .7 9 -

3 2 .8 9 -

^  I I I
50 m in. 60  70 80 90
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G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )

Tab/e 76. Reference data for GC of Satorated Compoonds measored on 
^SO-7

V
ar

ia
bl

e

P
er

m
iss

ib
le

ra
ng

e

M
os

t 
lik

e
ly

 
va

lu
e

11
.1

1.
20

11

11
.1

1.
20

11

12
.1

1.
20

11

12
.1

1.
20

11

12
.1

1.
20

11

P r/n -C 17 0.55-0.66 0.60 0.60 0.60 0.61 0.59 0.59
n-C 15 /n -C 20 1.4-2.0 1.8 1.5 1.5 1.5 1.5 1.5
n-C 30 /n -C 20 0 20.0  32 0.29 0.28 0.28 0.28 0.29 0.28

n -C 17 /(n -C 1 7+ n-C 2 7) 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

Va
ria

bl
e

Pe
rm

is
si

bl
e

ra
ng

e

M
os

t 
lik

el
y 

va
lu

e

23
.1

1.
20

11

24
.1

1.
20

11

[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

25nor30ab/25nor28ab 0.3-0 .8 0.5 0.91 0.90
29aaR/27dbS 0.2-0 .6 0.3 0.33 0.30
29bbS /27bbR 0.7-1 .2 0.9 0.92 0.92

O u r co lu m n  resolves the 25nor28aP  doub le t, th u s  g iv in g  a va lue  in  the h igh -end  re g io n  o f  the acceptable range specified  
by  N IG O G A .

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

Va
ria

bl
e

Pe
rm

is
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bl
e

ra
ng

e

M
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t 
lik

el
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lu

e

24
.1

1.
20

11

25
.1

1.
20

11

1 -M P /P 0.53-0.70 0.59 0.64 0.64
A 1/E 1 0.3-0 .7 0.5 0.57 0.54
a1/d1 0.2-0 .4 0.31 0.34 0.36
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Exper/rnenfa/ Procedures

A l l  procedures fo llo w  N IG O G A , 4 th  E dition . B e lo w  are b r ie f  descriptions o f  
procedures/analytical conditions.

Sample preparation
Cuttings samples are washed in  w a ter to rem ove m ud. W h e n  o il based m ud is used, soap 
(Z a lo ) is added to the sam ple and the sam ple is w ashed thorough ly  in  w a rm  w ater to rem ove  
m ud and soap.

Extraction
A  Soxtec Tecato r instrum ent is used. T h im b les  are pre extracted in  dichlorom ethane w ith  7 %  
(v o l/v o l)  m ethanol, 10 m in  b o ilin g  and 2 0  m in  rinsing. T h e  crushed sam ple is w eigh ed  
accurately in  the pre extracted th im bles and bo iled  fo r 1  hou r and rinsed fo r 2  hours in  
approxim ately  80 cc o f  d ichlorom ethane w ith  7 %  (v o l/v o l)  m ethanol. C opper blades activated  
in  concentrated hydroch loric  acid are added to the extraction  cups to cause free sulphur to  
react w ith  the copper. A n  a liquot o f  1 0%  o f  the extract is transferred to a pre w eighed  bottle  
and evaporated to dryness. T h e  am ount o f  extractable organic m atter is calculated fro m  the  
w eig h t o f  this 10%  aliquot.

Deasphaltening
Extracts are evaporated alm ost to dryness before a sm all am ount o f  d ichlorom ethane (3  tim es  
the am ount o f  E O M )  is added. Pentane is added in  excess (4 0  tim es the vo lu m e o f  E O M /o i l  
and d ichlorom ethane). T h e  solution is stored fo r at least 12 hours in  a dark place before the  
solution is filte red  or centrifuged and the w e ig h t o f  the asphaltenes measured.

TOC
A  Leco  S C -6 3 2  instrum ent is used. D ilu te d  H C l is added to the crushed rock sam ple to  
rem ove carbonate. T h e  sam ple is then introduced in to  the Leco  com bustion oven, and the  
am ount o f  carbon in  the sam ple is m easured as carbon d ioxide  by an IR -detecto r.

Rock-Eval
A  R o c k -E v a l 6 instrum ent is used. Jet-R o ck 1 was run as every tenth sam ple and checked  
against the acceptable range g iven  in  N IG O G A .

Pyrolysis: 3 00  °C  (3  m in .) - 25 °C /m in . - 6 50  °C  (0  m in .)

Iatroscan
A n  Iatroscan M K -5  ( T L C /F ID  A n a lyser) instrum ent is used. 2  p,l o f  extract or d ilu ted  o il is 
spotted on C hrom arod S - I I I  rods before e lu tion  in  hexane (25  m in ), to luene (8  m in ) and 
d ichlorom ethane w ith  7 %  m ethanol (v o l/v o l). T h e  solvent is a llo w ed  to evaporate before the  
rods are p laced in to  the next e luation  cham ber. B e fo re  running the rods in  the analyser, the  
rods are heated fo r 9 0  sec. in  a heating  cham ber at 60  °C.

MPLC
T h e  M P L C  is constructed as described by R adke et al. (1 9 8 0 ). T h e  system  includes tw o  
H P L C  pum ps, sam ple in jector, sam ple co llector and tw o  packed colum ns. T h e  pre colum n is 
f il le d  w ith  K iese lg e l 100, w h ich  is heated at 6 00  °C fo r 2  hours to deactivate it. T h e  m ain  
colum n, a L iC h ro p rep  S i60  colum n, is heated at 120 °C fo r  2  hours w ith  a h e liu m  f lo w  to  
m ake it w a ter free.

G e o c h e m is try  R e p o rt  -  W e l l  3 1 /8 -1  (B re if la b b )
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A p p ro x im a te ly  30  m g o f  deasphaltened o il or E O M  d ilu ted  in  1 m l hexane is in jected  and 
separated in to  a saturated, an arom atic and a po lar fraction.

GC analysis of gas components
A liquo ts  o f  the samples w ere  transferred to exetainers. 0 .1 -1 m l w ere  sam pled using a Gerstel 
M P S 2  autosam pler and in jected  in to  a A g ile n t 7 8 9 0  R G A  G C  equipped w ith  M o ls ie v e  and 
Porap lot Q  colum ns, a fla m e  ion isation  detector ( F ID )  and 2  therm al conductiv ity  detector 
(T C D ). H ydrocarbons w ere  m easured by F ID . H 2 , C O 2 , N 2 and O 2/A r  by T C D .

Stable carbon and hydrogen isotope analysis of fractions
T h e  samples w ere  dissolved in  a kn o w n  am ount o f  d ichlorom ethane, and 0 .2  m g o f  the  
sam ple (o r as m uch as possible) was transferred to a Z n  capsule. T h e  solvent was evaporated  
in  an oven at 50  °C. T h e  samples w ere  then com busted in  an E u ro V ec to r E lem en ta l A n alyser  
E A 3 0 2 8 - IR M S  at 1030  °C . T h e  produced w ater is trapped on M g (C lO 4 ) 2 and the C O 2 is 
flushed in to  a H o rizo n , Isotope R atio  mass spectrom eter ( IR M S )  fro m  N U -In s tru m e n ts . A  
standard (N G S  N S O -1 , topped o il) is analysed fo r each 10 th  sample. T h e  8 13C  value  obtained  
fo r this standard is -2 8 .6 1 % o V P D B . T h e  v aria tio n  in  the isotopic values fo r the standard by  
repeated analysis over a period  o f  three years is ± 0 .09% o.

H 2 O ( g) a liquot was reduced w ith  Z n ( s) to H 2 ( g) and Z n O ( s) in  sealed, evacuated quartz vessels at 
9 00  °C. T h e  5 D  com position was determ ined by a M icro m ass O p tim a  Isotope R a tio  mass 
spectrom eter ( IR M S ) . A verag e  analysed value  fo r  G IS P  fro m  IA E A  is 5 D V S M O W =  -1 89 .7 1  ± 
0 .8 9  %o (one standard deviation). G iv e n  value  fro m  IA E A  is -1 8 9 .7 3  ± 0 .9  %o .

GC of saturated fraction
A  H P 7 8 9 0  A  instrum ent is used. T h e  co lum n is a C P -S il-5  C B -M S , length 30  m , i.d. 0 .25  
m m , f i lm  thickness 0 .25  pm . C 2 0 D 4 2  is used as an in ternal standards.

T e^ p era /M re  p ro g rn ^ w e
50 °C (1 m in .) - 4  °C /m in . - 3 20  °C  (2 5  m in .)

GCMS of saturated and aromatic fractions
A  M icro m ass ProSpec h igh  resolution instrum ent is used. T h e  instrum ent is tuned to a 
resolution o f  3 00 0  and data is acquired in  Selected Io n  R ecord ing  (S IR )  m ode. T h e  colum n  
used is a 60  m  C P -S il-5  C B -M S  w ith  an i.d. o f  0 .25  m m  and a f i lm  thickness 0 .25  pm . 
D 4 -2 7 a a R  is used as in ternal standard w hen  quantitative  results are requested fo r the saturated  
compounds. D 8 -naphthalene and D 10-phenanthrene are used as in ternal standards w hen  
quantita tive  results are requ ired  fo r the arom atic  compounds. T h e  arom atic  and aliphatic  
fractions m ay be analysed together or separately.

T e w p e ra P re  p ro g rn ^ w e
50 °C (1 m in .) - 2 0  °C /m in . - 120 °C - 2  °C /m in  - 3 20  °C  (2 0  m in .)

Vitrinite reftectance analysis
R eflec ted  lig h t studies w ere  carried out using w h o le  rock  (b u lk ) samples, m ounted in  resin  
blocks and polished. T h e  w h o le  rock pieces w ere  m ixe d  w ith  resin and a llo w ed  to set in  
m oulds,.

T h e  surface o f  the blocks was ground fla t on carborundum  papers using three dry grind ing  
stages o f  180, 2 4 0  and 6 00  grades o f  carborundum . P o lish ing  was carried out in  three stages; 
5 /2 0 , 3 /5 0  &  g am m a a lu m in a  on S e lvyt cloths, using isopropanol as lubricant. Th is  polishing
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was done by hand on stationary laps. T h e  fin ished blocks w ere  m ounted on m icroscope slides 
using a hand press and a sm all lu m p o f  p lastic ine, w h ich  ensured that the polished surface was 
n orm al to the in cid en t light.

R e fle c tiv ity  studies w ere  conducted w ith  a Zeiss M P M  03 m icroscope w ith  photom eter 
installed. T h e  optical m ag n ificatio n  system  uses an E p ip lan  - N e o flu a r  x 4 0  o il im m ersion  
objective and x 1 0 .0  eyepiece, w ith  an inherent tube m ag n ificatio n  o f  1 .6x  g iv in g  a to ta l v isual 
m ag n ificatio n  o f  x 64 0 . T h e  im m ersion  o il used was Zeiss Im m erso l 5 1 8 F  h aving  a refractive  
in d ex  o f  1 .518  at 23°C . M easurem ents w ere  m ade in  lig h t at a w aveleng th  o f  5 4 6 n m  (green) 
w h ich  is the IC C P  standard. T h e  m easuring aperture was c ircu lar w ith  a d iam eter o f  1.6  
m icron.

M easurem ents m ade are o f  Ro. (ave r.) w h ich  means they are m ade in  polarised light; as 
against Ro. rand om  w h ich  are m ade in  n o m in a lly  un-polarised ligh t, a lthough some degree o f  
polarisation is im parted  by the coated cover slip o f  the vertica l illu m in a to r. T w o  o f  three  
standards are used; Spinel, w ith  a Ro. in  o il o f  0 .5 8 8 % , Y ttr iu m -A lu m in iu m -G a rn e t w ith  a 
Ro. in  o il o f  0 .8 7 9 %  and G a d o lin iu m -G a lliu m -G a rn e t w ith  a Ro. o f  1 .696% . T h e  choice o f  
standards used is dependent on the expected range o f  reflectance o f  the samples being  
exam ined. T h e  tw o  selected standards are used each tim e  a sam ple is analysed; a h ig h  degree 
o f  lin earity  in  photom eter response (R 2 0 .9 9  or 1 .00 ) is expected and obtained before analysis  
commences.

T h e  polished surface o f  the b lock  is searched fo r v itr in ite  phytoclasts until 55 have been  
m easured or fo r h a lf  an hour, w h ich ever is the sooner. F o r each sam ple quality  ratings are 
g iven  to various im portan t aspects, w h ich  m ay a ffect the measurements. These aspects are 
abundance o f  v itrin ite , uncertainties in  the id en tifica tio n  o f  indigenous v itrin ite , type o f  
v itrin ite , partic le  size, partic le  surface quality  and abundance o f  pyrite. A l l  the observations  
and data are recorded in to  a d ig ita l spreadsheet fo rm a t fo r Q C  purposes.

T h e  techniques used fo r eva luation  o f  the fo rm , hab it and therm al exposure o f  hydrocarbon  
residues (b itu m en ) are essentially the same as fo r the m easurem ent o f  v itr in ite  re flec tiv ity .

Photom icrographs w ere  obtained using a C anon E O S  1 0 0 0 D  d ig ita l cam era placed in  the lig h t 
path to the p ho to m u ltip lie r tube using a p rism  o f f  take. T h e  ob jective  used fo r the 
photographic w o rk  was a 2 5 x  o il im m ersion  ob jective  w h ich , w ith  the same ocular 
m ag n ificatio n  o f  10x  and the inherent tube m ag n ificatio n  o f  1 .6x, gives a total m agn ificatio n  
o f  400x .
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