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OPERATIONAL LQC FORM WELL o 24/96 ..o INTERVAL : ...oooeee..... 1963m: 1279m ...
Service Company: ... WESTERNATLAS FIELD oo Exploration BITSIZE :.12/4. MAX DEVIATION: .37. . @
at...1992. . .m
i . CURTIS McGEE . Norwa
Engineer Daaditlioicaes COUNTRY . .................Norwa Y e DRILL PIPE LOGGING IZIE
Witness D LCTIMWATTS DATE Do 21stFebruary . ... OPERATION COST ESTIMATE : ........oovvvrenne
& } ) | BN B— ' } ' J ) } A TIME (MINUTES)TEMPERATURE
\ 9 o 0,
OPERATIONAL CHECK S/ E < A (TP At (TOF
97/ 3 > F =
AN/ Q Ie) - 9.76 45
/ \5\;0 vc’\o & 975 | 45
Check only these boxes when problems exist &/ 9 At = time logger on bottom - time circulation stopped
HEADING INCOMPLETE AND/OR INCORRECT
(Rm, Rmf, Bmc, Mudtype, Mud salinity ...) LOG QUALITY COMMENTS
CALIBRATION ANOMALIES
POORREPRATABILTY L | L v b b b TTAM temperature does not correspond |
STANDARD CURVES MISSING
to the 3 maximum recording thermometers.
TOOL RESPONSE ANOMALY / .........................................................................
TTRM = 50.8°C
ANOMAL'ES DUE TO HOLE CONDIT'ONS ............... m ax ......................................................
POOR DEPTH MATCHING Thermometers 46, 45, 45°C
(Re'erence 'og' dr‘"er‘s depth”) ..........................................................................
ey Az I T I e e L O D I R O No paper copies of CBL available in the field,
VERIFICATION OF MAGNETIC SUPPORT
: FTY=7oroT- I B R B s B E E E B E
LOG QUAL. RATING: 0 TO 5 5 EXCELLENT 4
FORMATION TESTER TIME SUMMARY TIMING MUD PROPERTIES
Number of runs : : Operations Lost Time LT : 0 Time circulation stopped : 0945 hrs  21/2/94 Mud Type : KCL polymer 10/Glycol
Pressure attempts  : Total operating time OT 12.76 Duration of circulation : 2 hrs Mud Weight : 1.5
Good pressure tests : Ratio LT/OT : N/A CS: Circulation stopped RU : Rig up Rm ... 0.084.......... at ... 121 °C
Fluid attempts : Number of failures LS : Logger on surface RIH : Run in hole Rmf ... Q071.......... at ... 118........... °C
Good fluid samples : with LT > 30 min : LB : Logger on bottom RD : Rig down Rmc ... 0.201.......... at ... 124........ °C
SIDEWALL CORES Day
Total SWS attempted : 21/2/94 0 . , . ) | , ) X ) ) . 12 . yRuU,_CBL __, DACdown , DACup __ DACin_ 24
Recovered : 22/2/94 CSG 4 RD‘ 1 1 1 1 " " " " " " " 1 1 i 1 1 n i 1 1 1 J
Misfired : [/ / . , , , , ) . \ . ) ) , X , X .,
Lost bullets : Ay . N ) ) | . ) , . , X X ) . N B
No recovery :
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OPERATIONAL LQC FORM WELL 24096 .o INTERVAL : ooeroe.... 1957m - 2255M ..............
Service Company: ... ATLASWIRELINE . FIELD o EXPIOTANION. ... BITSIZE :.8Y2.. MAX DEVIATION: 259 @
at ...1976. . m
i McGEE / DOWDELL - Norwa
Engineer : ....MCQEL/DUWLDELL ... COUNTRY :...................Norwa Y e DRILL PIPE LOGGING BE“]
Witness ... WATTS/DELVIN ... DATE e March 94 OPERATION COST ESTIMATE : .......c.ooovvvrnn,
& } (323 J 2A | oA J oA | oA ] oA J 2A ] ] J—J  ATIME (MINUTESYTEMPERATURE
N ) 0
OPERATIONAL CHECK S o S8 s VY T N Y
AR \>0e /S & g‘:\o 155 | 600
/ §.° 0<§2 o @>) fd 235 | 600
Check only these boxes when problems exist /¥ At = time logger on bottom - time circulation stopped
HEADING INCOMPLETE AND/OR INCORRECT
(Rm, Rmf, Rmc, Mudtype, Mud salinity ...) LOG QUALITY COMMENTS
CALIBRATION ANOMALIES
POOR REPEATABILITY ..1...4 March. Wait on helicopter 13,00 - 13.45 hrs |
STANDARD CURVES MISSING
before RIH with sidewall core gun.
TOOL RESPONSE ANOMALY ‘/ .........................................................................
il 1.33 hrs. lost ti VSP.
ANOMAL'ES DUE TO HOLE COND'TIONS rso.s.lmeon .....................................
POOR DEPTH MATCHING IIl Waiting on orders 2.25 hrs  (WOO)
(Referencelog, drillersdepth.) |} 1 L 1 L L] e e R A
('3998% ngfdﬁéﬂ:ﬁ%'asﬁmﬂm .Unable to make FMT run 2B as crossover damaged
VERIFICATION OF MAGNETIC SUPPORT while pulling tool free when stuck onrun 28
. 0: POOR
LOG QUAL. RATING: 0 TO 5 5 EXCELLENT 5 5 5 5 5
FORMATION TESTER TIME SUMMARY TIMING MUD PROPERTIES
Number of runs : 1 Operations Lost Time LT : 1.33 Time circulation stopped : 0030 hrs  1/3/94 Mud Type KCL polymer
Pressure attempts 25 Total operating time OT : 66 Duration of circulation 1 hrs Mud Weight :  1.17 SG
Good pressure tests : 25 Ratio LT/OT 0.02 (2%) CS: Circulation stopped RU : Rig up Rm
Fluid attempts : SEG +PT Number of failures LS : Logger on surface RIH: Run in hole Rmf
Good fluid samples : Yes with LT > 30 min 1 LB : Logger on bottom RD : Rig down Rmc
SIDEWALL CORES Day MAC/DPIL/GR/CAL/SP ZDL/CN/SL MLL/DLL/GR
Total SWS attempted: 25 1/3/94 . . . . AL LB LSAD RURIH , LB , Ls RD RY il
Recovered . o3 2/3/94 LB LS RD  WIPER  TRIP CIRR ~ END @ 08.30 hrs RU,RIH POOH, LS | VSP WOow Ly
Misfired _ 3/3/94 . WOO LS RD ‘ . CBIL/HEXDIP ) . _HEX LSRD ~ WIPER TRIP CIRR END @ 21.30hrs
Lost bullets : 2 4/3/94 RU BIH STAB | FMT , LS RD(SAMPLE) RU | RU LB , LS RD N X ; ) , s
No recovery : - 0 12 swc 24




POWNT

o | oeerh im | Tvo | "BROSTATC ComMATON

2A | 1t 2004.4 3433.3 29018
2 2010.8 3444.3 2809.2
3| 201290 3446.2 2910
4 2013.5 3448.4 2911.4
5| 20145 3449.9 2912.2
6 | 20159 34519 2925.5
7 2017.5 3454.4 2915
8 | 2018.0 3456.3 2916.8
9 2020.5 3459.7 2918.4
10 030.3 3476.5 2932.3
k1] 2032.4 3480.4 2935.7
12 036.0 3486.0 2940.9
13| 20410 3494.2 2948.3
4] 2046.0 3502.6 39661
15| 20520 3512.3 2963.7
16| 2067.0 3537.0 3985.3
17 218.5 3625.8 3060.8
18| 2012.0 3460.3 2908.9
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TABLE 1 OIL/BITUMEN DATA - ACQUISITION PROGRAMME

NOCS BLOCK 24/9 OIL/BITUMEN - KEY TO SAMPLES

SAMPLE WELL
IDENTIFICATION
HA612/GNS029*

9302-008** 24/9-6
AKC2013,6/GNS030*
9302-001** 24/9-5
AKC2014,6/GNS031*
9302-002** 24/9-5
AKC2015,6/GNS032*
9302-003** 24/9-5
AKC2016.3/GNS033*
9302-004** 24/9-5
AKC2017,6/GNS034*
9302-005%* 24/9-5
- AKC2018,6/GNS035*
9302-006** 24/9-5
AKC2019,1/GNS036*
9302-007** 24/9-5

CORE TEST/ YIELD (%wt/wt)
DEPTH
Open Hole 2032-
2006m N/A
Stock Tank 0il
Core#2 2013,6m 2.4
2014, 6m
" 4.1
" 2015, 6m 3.7
" 2016,3m 3.8
" 2017,6m 3.0
" 2018,6m 3.5
" 2019,1m 4.4

%

* GeoMark Research Inc. System
Geochem Group Ltd System




TABLE 2 QUALITY DATA FOR BLOCK 24/9 CRUDE OILS AND BITUMENS

(%)

WELL 24/9-3 24/9-4 "U"* 24/9-4 "L"* 24/9-5 24/9-6
API Gravity 19.50° n.d. n.d. 34.80° 32.70°
Pour Point -4.00 n.d. n.d. -45.00 -65.00
(°C)
Wax Cont. 3.50 <1 <1 1.00 8.00
(%)
Wax Melt. 31.00 n.d. n.d. 30.00 31.00
Point (°C)
Sulfur (%) 0.54 4.65 1.04 0.24 0.23
Nitrogen (%) 0.23 n.d. n.d. 0.06 0.07
Asph. Cont. 2.32 9.48 24.16 0.85 1.13

* Composited SWC bitumen extracts

"U" Cores n° 17+19
"L" Cores n°® 9-11




TABLE 3 COMPILATION OF BLOCK 24/9 MATURITY DATA

WELL ETHYLCHOLESTANE METHYLPHENANTHRENES METHYLDIBENZOTHIOPHENES TRIAROMATIC STEROIDS
20S/R %Rc VRE' MPI1 %Rc VRE' MDBT %Rc VRE® TAR % Rc VRE®

24/9-3 0,79 0,68 0,74 0,74
24/9-4"U"* 0,74 0,68 0,64 0,66
24/9-4"L"* 0,79 0,68 0,69 0,67

24/9-5 0,85 0,82 0,83 0,79

24/9-5

} of 7 0,82 n.d. n.d. n.d.

core plugs

24/9-6 0,81 0,83 0,84 0,79

*  Composited SWC bitumen extracts

"U" Cores n° 17+19
""" Cores n° 9-11

+ VRE = Vitrinite reflectance equivalent maturity
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OIL/BITUMEN DATA - ACQUISITION PROGRAMME

NOCS BLOCK 24/9 OIL/BITUMEN - KEY TO SAMPLES

I

*%

SAMPLE WELL
IDENTIFICATION
HA612 /GNS029*
9302-008** 24/9-6
AKC2013,6/GNS030*
9302-001%** 24/9-5
AKC2014,6/GNS031*
9302-002** 24/9-5
AKC2015,6/GNS032*
9302-003** 24/9-5
AKC2016.3/GNS033*
9302-004** 24/9-5
AKC2017,6/GNS034*
9302-005** 24/9-5
AKC2018,6/GNS035*
9302-006** 24/9-5
AKC2019,1/GNS036*
9302-007** 24/9-5

CORE TEST/ YIELD (%wt/wt)
DEPTH
Open Hole 2032-
2006m N/A
Stock Tank 0il
Core#2 2013,6m 2.4
2014,6m
" 4.1
" 2015,6m 3.7
" 2016,3m 3.8
" 2017,6m 3.0
" 2018,6m 3.5
" 2019, 1m 4.4

* GeoMark Research Inc. System
Geochem Group Ltd System




APPENDIX 1
CRUDE OIL AND BITUMEN DATA
GEOCHEM GROUP LTD.



GEOCHEMICAL DATA FOR CRUDE OIL HA612
AND 7 BITUMENS CODED AKC

Prepared for

FINA EXPLORATION AND PRODUCTION
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TARLE 1
CRUDE OIL OOMPOSITION - CHEMICAL

JOB 9302 .
WAX .
GEOCHEM DEPTH/ WAX MELTING | SULPHUR | NITROGEN v Ni
SAMPLE IDENTITY CONTENT | POINT
NOMEER (%) (°c) (%) (%) (ppm) (ppm)
WELL:
9302-008 HA 612m 8 31 0.23 0.07 <0.1 <0.1




TARLE 2

CRUDE OIL. OOMPOSITION - PHYSICAL

JOB 9302
GEOCHEM DEPTH/ SPECIFIC API VISCOSITY | POUR DISTILLATE
SAMPLE, IDENTTTY GRAVITY | GRAVITY POINT o 210°C
NUMEER (g/cc) (cp) (°c) (%)

WELL:
9302-008 HA 612m 0.8620 32.7 - 65.00 32.00




CONCENTRATION (PPM) OF EXTRACTED C, s, MATERIAL IN ROCK

TABLE 3a

JOB 9302 |L HYDROCARBONS NON HYDROCARBONS
I
GEOCHEM |T DEPTH/ TOTAL
SAMPLE |H IDENTITY EXTRACT Saturates | Aramatics TOTAL Preciptd. Eluted Non-Eluted TOTAL
NUMBER {O Asphaltenes NSO's NSO's
WELL:
9302-001 2013.6m 979784 683623 150930 834553 18956 94961 31314 145231
9302-002 2014.6m 911506 626928 128434 755361 16506 126627 13012 156145
9302-003 2015.6m 911227 635405 152428 787833 16971 94204 12219 123394
9302-004 2016.3m 914379 676730 133890 810621 17363 68138 18258 103759
9302-005 2017.6m 931798 651511 146752 798263 19411 113369 755 133535
9302-006 2018.6m 913365 639148 151508 790656 15021 86103 21585 122708
9302-007 2019.1m 925694 655132 124919 780052 17689 101291 26662 145642
9302-008 HA 612m 978881 699082 159933 859015 11018 40234 68614 119866
S-shale, SS-sandstone, L-1limestone, p-doiomite; M-mixed, see Table 1.




" TABLE 3b
COMPOSITION (NORMALISED %) OF C,;, MATERIAL

JOB 9302 L HYDROCARBONS NON HYDROCARBONS
I
GEOCHEM [T DEPTH/
SAMPLE (H IDENTITY Saturates|Aromatics{ Preciptd. Eluted Non-Eluted

NIMEER (O Asphaltenes| NSO's NSO's
WELL::
9302-001 2013.6m 69.77 15.40 1.93 9.69 3.20
9302-002 2014.6m 68.78 14.09 1.81 13.89 1.43
$302-003 2015.6m 69.73 16.73 1.86 10.34 1.34
9302~-004 2016.3m 74.01 14.64 1.90 7.45 2.00
9302-005 2017.6m 69.92 = 15.75 2.08 12.17 0.08
9302-006 2018.6m 69.98 16.59 1.64 9.43 2.36
9302-007 2019.1m 70.77 13.49 1.01 10.94 2.88
9302-008 HA 612m 71.42 16.34 1.13 4.11 7.01
S-shale, SS-sandstone, L-Timestone, D-dolomite, M-mixed, see Table 1.




TARLE 4
COMPOSITION (NORMALISED $) OF C,;, SATURATE (PARAFFIN - NAPHTHENE) HYDROCARBONS

GEOCHEM SAMPLE
NUMBER 001 002 003 004 005 006
DEPTH 2013.6 2014.6 2015.6 2016.3 2017.6 2018.6
SAMPLE TYPE
nC15 10.77 12.54 11.81 9.58 10.90 14.07
nCl16 10.58 10.27 10.78 9.54 9.94 11.89
nc17 9.37 8.69 9.64 8.27 7.89 9.42
nC18 8.28 7.90 8.30 7.76 7.25 8.72
ncC19 6.89 6.32 6.67 5.86 5.91 6.94
nC20 6.63 6.42 6.28 6.13 6.18 6.84
nC21 5.42 5.23 4.75 5.30 4.83 5.35
nc22 5.38 5.03 4.75 4.83 4.99 5.15
nC23 5.38 4.64 4.50 4.67 4.78 4.56
nC24 5.08 4.44 4.30 4.55 4.73 4.26
nc25 4.25 3.95 3.26 4.19 4.24 3.57
nC26 4.22 4.64 3.86 4.59 4.46 3.27
nc27 3.61 3.75 3.41 4.16 4.24 2.78
nc2s 3.50 3.36 3.06 4.04 3.76 2.38
nc29 2.75 2.96 3.16 3.80 3.65 2.38
nC30 2.11 2.47 2.62 2.97 2.69 1.78
nc31 2.37 ©2.27 2.97 3.28 3.01 1.98
nc32 1.43 1.68 1.93 2.26 2.42 1.39
nc33 1.39 1.68 1.83 2.06 2.04 1.49
nc34 0.45 1.09 1.48 1.58 1.50 1.19
nc35 0.13 0.69 0.64 0.59 0.59 0.59
Paraffin 3.47 3.29 3.49 3.58 3.66 3.03
Isoprenoid 3.70 3.55 3.98 3.56 3.68 3.76
Naphthene 92.83 93.16 92.53 92.86 92.66 93.21
CPI 1 Index 0.95 0.93 0.91 0.96 0.95 0.96
CPI 2 Index 1.01 0.97 1.02 1.03 1.05 1.07
CPI 3 Index 0.94 0.94 0.99 0.96 1.03 0.98
Prist/Phytane 1.53 1.66 1.62 1.48 1.59 1.71
Prist/nCl17 2.66 3.44 2.89 3.01 3.27 3.56
Phytane/nC18 1.97 2.28 2.07 2.17 2.24 2.25
Job Number : 9302
cC.P.I. 1= C21 + C23 + C25 + C27 + C21 + C23 + C25 4+ C27

Al

C20 + C22 + C24 + C26 C22 + C24 + C26 + C28

C25 + C27 + C28 + C31 + C25 + C27 + C29 + C31
C24™+ €26 + C28 + C30 C26 + C28 + C30 + C32

C.P.I. 3 = 2x §C27;
c26 + 8

CT -~ ditch cuttings €O - core SWC -~ sidewall core

Nl



TABLE 4
OOMPOSITION (NORMALISED %) OF C;5, SATURATE (PARAFFIN - NAPHTHENE) HYDROCARBONS

GEOCHEM SAMPLE
NUMBER 007 008
DEPTH 2019.1 HA 612
SAMPLE TYPE
nCis 13.49 11.52
nCi6 11.88 10.64
nCl7 9.60 8.34
nCis 8.65 7.47
nC19 6.45 6.27
nczo 6.23 6.20
nC21 5.35 4.61
nC22 4.91 4.37
ncC23 4.62 4.61
nC24 4.40 4,29
nC25 4.18 3.73
nC26 3.96 4.13
nC27 3.15 3.97
nC28 2.57 3.81
nC29 2.35 3.49
nC30 1.98 3.10
nC3l 2.05 2.94
nC32 0.95 2.14
nC33 1.54 2.07
nC34 1.10 1.51
nc3s 0.59 0.79
Paraffin 3.10 3.43
Isoprenoid 3.68 2.98
thene 93.22 93.59
CPI 1 Index 0.99 0.96
CPI 2 Index 1.07 1.00
CPI 3 Index 0.96 1.00
Prist/Phytane 1.77 1.59
Prist/nCi7 3.29 3.00
Phytane/nC18 2.06 2.11
Job Number : 9302
C.P.I. 1 =] C21 + C23 + C25 + C27 + C21 + C23 + C25 %+ C27
2 LC20 +C22 + C24 + C26 C22 + C24 + C26 + C28B
C.P.I. 2 =1 | L25 + €2~ + €23 4 271 + 72 - 77 & 72% « oMl ]
C24 4+ C26 + Cz2& + 2™ : - T2&E « [ - Tkp

CT - ditch cuttings €O - core SWC - sidewall core




TABLE 5
DETAILED GASOLINE RANGE (C,—C,;) COMPOSITION

GEOCHEM SAMPLE 9302~
NUMBER 008
DEPTH HA 612

NORMALISED

COMPOSITION

iscbutane 1.17
n-butane 3.31
isopentane 5.25
n-pentane 6.97
2,21dimeg18 0.35
cyciopentane 1.52
2,3-dimethylB 0.90
2-methylP 4.21
3-methylP 3.31
n-hexane 2.90
methylCP 8.28
2,2-dimethylP 0.76
2,4-dinethylpP 0.00
2,2,3-trimethylB 0.00
benzene 0.07
cyclohexane 14.15
3,3-dimethylP 0.00
1,1-dimethylCP 0.00
2-MH 2.83
2,3-dimethylP 0.69
3-MH 2.35
1,c,3-DMCP 1.93
1,t,3-DMCP 1.79
1,t,2-IMCP 3.59
3-ethylP 0.00
n-heptane(nC7) 0.41
methylCH 26.92
1,c,2-IMCP 0.00
toluene 6.35
ABUNDANCE

nC7/CTNAPHTHENES 0.01
total MH/DMCP 0.71
1,t,2-/1,c,2-DMCP 0.00
nC6/methylCP 0.35
C6;-C7 FRACTION
$n-PARAFFINS 4.05
%1s0-PARAFFINS 18.83
% NAPHTHENES 69.28
% AROMATICS 7.85

DMCP dimethylcyclopentane

MH methylhexane

B butane

CH cyclohexane

CP cycliopentane

H hexane

P pentane



TARLE 6
CARBON ISOTOPE OOMPOSITIONS (/,PDB)

JOB 9302
GEOCHEM DEPTH/ TOTAL EXTRACT | SATURATES | AROMATICS NSO ASPHALTENES | DISTILRATE
SAMPLE IDENTITY WHOLE OIL
NUMBER
WELL :
9302-001 2013.6m -28.92
9302-002 2014.6m ~-29.02
9302-003 2015.6m -28.98
9302-004 2016.3m -28.82
9302-005 2017.6m -28.80
9302-006 2018.6m -28.83
9302-007 2019.1m -28.84

9302-008 HA 612m -28.84 -29.25 -28.25 -28.43 -28.38 -28.79



- TABLE 7

HYDROGEN (%, SMOW) AND SULPHUR (%., CDT) ISOTOPE COMPOSITION
ANALYSES UPON WHOLE OIL

GEOCHEM
SAMPLE NUMBER IDENTITY H/D s*

9302-008 HA612 1239 +4.4



TABLE 8
METHYLPHENANTHRENE INDICES (MPI)

JOB 9302 - MPI 1 Rcalc MPI 2
GEOCHEM DEPTH/ SAMPLE

SAMPLE IDENTITY TYPE AREA HEIGHT ARFA HEIGHT AREA HEIGHT

NUMEBER
WELL:
9302-008 HA 612m 0.66 0.70 0.77 0.87
MPI 1 = 1.5(2-MP + 3-MP MPI 2 = 3(2-MP Reale = 0.60(MPI 1) + 0.40 ( if Ro < 1.35% )

¥ 1-MP ¥ 6-MP P+ 1-MP + O-MP = -0.60(MPI 1) + 2.30 ( if Ro > 1.35% )

CT - ditch cuttings ©O - core SWC - sidewall core




APPENDIX 2
CRUDE OIL AND BITUMEN DATA
GEOMARK RESEARCH INC.
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Table 1. C15+ Compositional Data for North Sea Crude Oils and Extracts.

GNS006 HA-020 332 53.84 3125 14.91 0.00 0.25 nd nd nd
GNS007 HA-024 50.8 66.67 20.70 12.64 0.00 3.22 0.54 nd nd nd
GNS008 HA-025 47.2 50.64 ~ 25.59 23.76 0.00 1.98 0.38 nd nd nd
GNS009 HA-234 14.9 52.10 27.03 19.80 1.07 1.93 0.42 nd nd nd
GNSO010 HA-551 325 36.81 12.35 44.24 6.59 2.98 0.41 nd ad od
GNsSO11 HA-552 41.6 54.69 33.33 11.11 0.87 1.64 0.79 od ad nd
GNSO012 HA-553 19.0 53.74 30.71 15.25 0.30 1.75 0.20 od nd nd
GNSO12R HA-553R 214 4948  29.05 20.78 0.69 1.70 0.14 nd nd nd
GNS013 HA-554 46.2 65.65 14.41 19.94 0.00 4.56 0.68 nd nd nd
GNsO014 HA-555 38.7 63.49 14.98 21.53 0.00 4.24 0.38 nd nd nd
GNSO15 HA-557 36.3 69.43 19.57 11.00 0.00 3.55 0.50 nd nd nd
GNSO016 HA-559 419 68.76 14.21 16.36 0.66 4.84 0.55 nd nd nd
GNSO17 " HA-560 - 43.9 69.49 13.54 16.97 0.00 5.13 0.53 nd nd nd
GNsO018 HA-561 38.1 67.94 17.713 14.33 0.00 38 0.48 nd nd nd
GNSO019 HA-564 36.3 54.06 23.48 21.71 0.74 2.30 0.51 nd nd nd
GNS020 HA-565 28.6 48.17  33.62 15.40 2.81 1.43 0.37 nd nd nd
GNs021 HA-566 303 51.88 19.25 26.50 Y 2.70 0.57 nd nd nd
GNS022 HA-567 44.6 63.67 21.04 15.29 0.00 3.03 0.43 nd nd nd
GNS023 HA-569 47.0 68.84 15.30 15.86 0.00 4.50 0.64 nd nd nd
GNS024 HA-584 37.1 48.58 25.50 24.64 1.27 1.91 0.28 nd nd nd
GNS025 HA-607B 29.7 58.35 29.80 11.84 0.00 1.96 0.14 -29.24 -28.00 0.167
GNsS026 ABS 5900 - 12.2 82 30.0 49.6 1.49 0.48 nd nd <2847+
GNS027 ABS 7670 - 10.3 13.1 22.1 54.5 0.79 0.20 nd nd -28.33%4+
GNS028 ABS 7760 - 7.1 14.6 22.9 55.4 0.49 ad nd od -29.420%*
GNS029 HA-612 20.7 59.6 2.8 9.0 8.6 2.62 0.16 nd nd nd
GNS030 AKC 2013.6 - 553 24.9 i4.6 52 2.22 0.68 nd od nd
GNS031 AKC 2014.6 - 54.8 29.8 11.0 44 1.84 038 nd nd nd
GNS032 AKC 2015.6 - 574 22 16.0 44 2.59 0.50 nd nd nd
GNS033 AKC 20163 - 55.8 20.9 17.8 55 2.67 0.47 nd nd nd
GNS034 AKC 2017.6 - 59.4 224 131 5.1 2.65 0.44 nd nd nd
GNS035 AKC 2018.6 - 583 2.1 17.1 2.6 2.64 0.54 od nd nd
GNS036 AKC 2019.1 - 582 2341 148 4.0 252 026 nd nd nd

*Parsffin/Naphthene =[normeal/(branched +cyclic)]
**Canonical Variable ={(-2.53*Sat) +(2.22%Ar0)]-11.65; Sofer, 1984.
**% [sotopic composition of the whole bitumen.
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Table 2. Aromatic Biomarker Parameters: North Sea Crude Oils and Extracts.

GNS006
GNS007
GNS008
GNS009
GNSO010
GNSO11
GNSO012
GNSO12R
GNSO013
GNSO14
GNSO15
GNSO16
GNs017
GNSO018
GNSO019
GNS020
GNs021
GNs022
GNS023
GNS024
GNSO025
GNS026
GNS027
GNs028

GNS029

MPII=1.5*3 +2)/(PH+9+1); note: not corrected to FID, based on ion chromatograms m/z 178 and 192.
TAS=(C204-C21)/(C20-C28); Trizromatic Steranes.
DBT/C4N =dibenzothiophene/C4 naphthalene.

0.84
0.67
0.60
0.57
0.94
0.66
0.59
0.60
1.32
1.42
0.94
1.35
1.20
0.98
0.7
0.64
0.71
0.86
0.712
0.74
0.70
0.40
0.49
0.42
0.72

0.19
0.30
0.18
0.11
0.65
0.53
0.12
0.12
0.86
0.89
0.89
1.00
0.76
0.96
0.75
0.45
0.59
0.92
0.17
0.74
0.31
0.15
0.06
0.06

0.32

0.42
0.26
0.18
0.95
1.02
0.02
0.01
0.05
0.04
0.09
0.52
0.21
0.60
0.33
6.01
0.12
0.41
0.51
0.48
1.86
3.23
0.4
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Table 3
ne and Terpane Peak Identifications

S1 C27H48 372 13, 17a diacholestane (20S)
S2 C27TH48 372 13B, 17a. diacholestane (20R)
S3 C27TH48 372 5o cholestane (20S) +
372 5B cholestane (20R)
S4 C27H48 372 |. 50, 148, 178 cholestane (20R) +
C29H52 400 138, 170 diastigmastane (20S)
S5+ S5B** C27H48 372 So, 148, 17B cholestane (20S)
S6 C27H48 372 5a. cholestane (20R)
S7 C29HS52 400 diastigmastane
S8 C28H50 386 5c. ergostane (208)
S9 C28HS50 386 Sa, 14p, 17p ergostane (20R) +
, 386 5P ergostane (20R)
S10+S10B C28HS50 386 5a, 14P, 17 ergostane (20S)
S11 C28H50 386 5o, ergostane (20R)
si2 C29HS2 400 So. stigmastane (20S)
S13 C29H52 400 S5a, 14p, 17p stigmastane (20R)
S14+514B C29H52 400 5o, 148, 17p stigmastane (20S) +
400 5P stigmastane (20R)
S15 C29H52 400 Sa. stigmastane (20R)

*assumes 8f,9a,14a,17a unless otherwise stated. dia=rearranged
**hased on the 217 and 218 m/z mass chromatog ivel

C19 A C19H34 . 262 tricyclic diterpane

C20 C20H36 276 tricyclic diterpane

C21 C21H38 290 tricyclic diterpane

C22 C22H40 304 tricyclic terpane

C23 C23H42 318 tricyclic terpane

C24 C24H44 332 tricyclic terpane

C25 C25H46 346 tricyclic terpane

TET C24H42 330 ‘ teteracyclic terpane

C26 C26H48 360 tricyclic terpane

C28 C28H52 388 extended tricyclic terpane
C29 C29H54 402 extended tricyclic terpane
C30 C30H56 416 extended tricyclic terpane

Ts C27H46 370 18a:, 21B -22,29,30-trisnorhopane
C27T C27H46 370 17a,180,,218 -25,28,30-trisnorhopane

Tm C27H46 370 170, 21P -22,29,30-trisnorhopane
C28H C28H48 384 17a, 18a, 21P -28,30-bisnorhopane
C29H C29HS50 398 170,218 -30-norhopane
C29D C29H50 398 180, 1700 methyl-28,30-dinorhopane
C30X C30H52 412 170, 150 -methyl-27-norhopane (diahopane)
C29M C29H50 398 17B, 21a -30-normortane

OL C30H52 412 oleanane
C30H C30H52 412 17a,, 213 hopane
C30M C30HS52 412 17B, 21a moretane
C31H C31H54 426 17¢, 218 -30-homohopane (22S+22R)

GA C30H52 412 gammacerane
C32H C32H56 440 17a, 218 -bishomohopane (228 +22KR)
C33H C33H58 454 170, 21B -trishomohopane (228 +22R)
C34H C34H60 468 170, 21PB extended hopane (228 +22R)
C35H C35H62 482 170, 21P extended hopane (22S+22R)

R



APPENDIX A

C15+ Saturate Biomarker Information, Mass Fragmentograms, and Peak Areas
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GEOMARK RESEARCH
Biomarker Quantitation Report

Data File: 2901001.D
Date File Acquired: 12 Jun 94 5:02 pm
Acquisition Method: FAN80393.M

Sample Name: GNS029
Miscellaneous Info: 6.34 mg branched/cyclic hydrocarbon fraction
m/z
Peak# Cpd. RTmin. Amount {ppm)
Tricyclic Terpanes area height
1 191 C19T 23.68 9 6
2 191 C20T 27.01 7 5
3 C217T 30.61 9 8
4 191 C22T 34.03 3 4
5 19 C23T 38.05 14 14
6 191 C24T 40.22 12 11
7 191 C25S 44.64 3 5
8 191 C25R 44.76 5 6
9 191 TET 47.54 10 10
10 191 C26S 47.92 4 5
11 191 C26R 48.18 3 5 e
TRICYCLICS 78 79 E B B K E; g B g
=i o3 o o~ o oy o
Pentacyclic Terpanes :
21 191 Ts 59.31 29 32
22 77 C277 60.27 1 1
24 191 Tm 60.62 14 14
29 177 C28DM 61.59 2. 3
34 191 C28H 63.78 12 11
37 177 C23DM 64.39 0 1
40 191 C29H 65.18 41 44
41 191 C29D 65.39 #REF! #REF!
42 19 C30X 65.92 26 26
43 191 oL 67.57 2 2
44 191 C30H 67.92 100 99
45 191 C30M 69.15 7 10
46 191 C31S . 71.09 48 50
47 191 C31R 71.48 33 31
48 191 GA 71.88 3 2
49 191 C32s 73.59 33 33
50 191 C32R 74.11 19 22
51 191 C33Ss 76.45 20 21
52 191 C33R 77.19 12 16
53 191 C34S8 79.43 12 14
54 191 C34R 80.31 7 9
55 191 C35S8 82.37 10 12
56 191 C35R 83.42 5 7

PENTACYCLICS #REF! #REF!
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GEOMARK RESEARCH
Biomarker Quantitation Report (cont.)

GNS029
m/z
Peak# Cpd. RTmin. Amount (ppm)
Steranes area height
12 217 S1 51.65 74 76
13 217 S2 52.82 51 49
14 217 S3 57.06 7 6
15 217 sS4 57.46 77 65
16 218 S4B 57.45 53 51
17 217 S5 57.76 24 25
18 218 S5B 57.76 35 35 50
19 217 S6 58.52 19 19
20 217 s7 58.94 59 37
23 217 S8 60.48 5 6
25 217 S9 60.92 19 18
26 218 S9B 60.92 30 28
27 217 s10 61.20 29 28
28 218 S10B 61.22 38 37
30 217 S11 62.13 13 9
31 217 S12 63.13 20 14 i
32 217 S13 63.76 33 27
33 218 S13B 63.76 41 4 C27 C28 C29 ot
35 217 S14 63.99 13 20 =
36 218 S148B 63.99 43 40
38 1 ISTD 65.04 16 16
39 217 S156 65.15 25 18
STERANES 468 4717
Key Ratios
area  ht. _area 'ht.

C19/C23 0.61 0.42 Ts/Tm 213 2.21
C21/C23 0.66 0.53 29D/29 #REF! #REF!
C22/C23 0.17 0.25 C27r/27  0.03 0.03
C24/C23 0.80 0.79 DM/H 0.00 0.01
C26/C25 0.80 0.91 C21H 0.43 047
Tet/C23 0.69 0.67 C28/H 0.12 0.1

XH 0.26 0.26
S1/S6 3.99 4.04 C29/H #REF! #REF!

%C27 30 31 M/H 0.07 0.10

%C28 33 33 OL/H 0.02 0.02

%C29 37 36 GAMH 0.03 0.02

B rascveLics rENTACYCLICS B STERANES 20S5/20R 0.79 0.78 C31/H 0.48 0.50
S/IT #REF! #REF! C35/C34 0.84 0.85

C23/H 0.14 0.15
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GEOMARK RESEARCH

Biomarker Quantitation Report

Data File: 3001002.D
Date File Acquired: 12 Jun 94 6:41 pm
Acquisition Method: FAN80393.M

Sample Name: GNS030 _
Miscellaneous Info: 6.50 mg branched/cyclic hydrocarbon fraction
miz .
Peak# Cpd. RTmin. Amount (ppm)
Tricyclic Terpanes area height
1 191 c197 23.69 12 6
2 191 Cc20T 27.03 10 5 124
3 191 ca217T 30.64 11 6 101
4 191 c227 34.10 2 3
5 191 C23T 38.08 12 12 81
6 191 C24T 40.25 11 10
7 191 C25S 44.69 7 4 S
8 191 C25R 44.80 4 4 4
9 1 TET 47.57 9 9
10 191 C26S  47.95 4 4 2
11 19 C26R 48.22 5 4 0
TRICYCLICS 85 67
Pentacyclic Terpanes
21 191 Ts 59.34 36 32
22 177 C277 60.02 1 1
24 191 Tm 60.67 15 13
29 177 C28DM 61.48 1. 1
34 191 C28H 63.83 16 1
37 177 C29DM 64.48 0 1
40 11 C29H 65.22 45 41 1007
41 191 C29D 65.43 30 29
42 191 C30X 65.95 29 25
43 191 oL 67.57 2 2
44 191 C30H 67.95 114 97
45 191 C30M 69.20 11 10
46 191 C318 71.14 54 45
47 191 C31R 71.51 35 31
48 19 GA 71.86 3 2 ol é
49 191 C32S 73.62 36 33 A abial e, 27
50 191 C32R 74.15 24 22 Ts Tm 28H 29H OL 30H 31S GA 32S 33S 34S 35S
51 191 C33s 76.48 28 24
52 191 C33R 77.22 18 16
53 191 C34S 79.47 20 16
54 191 C34R 80.36 12 10
55 191 C35S 82.40 14 13
56 191 C35R 83.45 8 9

PENTACYCLICS 553 484

Page 1
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GEOMARK RESEARCH
Biomarker Quantitation Report (cont.)

GNS030
m/z
Peak# Cpd. RTmin. Amount (ppm)
Steranes area height
12 217 S1 51.59 81 72
13 217 S2 52.85 54 - 44
14 217 S3 57.08 15 15
15 217 S4 57.50 81 65
16 218 S48 57.48 60 50
17 217 S5 57.80 32 26
18 218 S5B - 57.80 39 34
19 217 S6 58.55 17 18
20 217 s7 58.97 68 36
23 217 S8 60.53 6 6
25 217 S9 60.95 18 17
26 218 $98 60.95 35 27
27 217 S10 61.25 35 28
28 218 - S10B 61.25 40 34
30 217 s11 62.20 18 8
31 217 S12 63.16 39 18
32 217 S13 63.79 30 26
33 218 S13B 63.79 46 40
35 217 S14 64.02 33 26
36 218 S14B 64.02 49 40
38 21 ISTD 65.08 15 15
39 217 S15 65.18 25 18

STERANES 553 422

Key Ratios

area ht. area ht.
C19/C23 1.02 0.48 Ts/Tm 2.43 2.36
C21/C23 0.95 0.52 29D/29 0.67 0.71
C22/C23 0.21 0.24 C27TT127 0.02 0.02
C24/C23 0.98 0.81 DM/H 0.00 0.01
C26/C25 0.89 1.03 C21iH 0.44 0.46
Tet/C23 0.76 0.72 C28/H 0.14 0.12

XM 0.26 0.25

§1/86 4.71 4.06 C29/H 0.66 0.73

%C27 31 32 M/H 0.09 0.10

%C28 31 32 OL/H 0.02 0.02

%C29 38 37 GAMH 0.03 0.02

rRICYCLICS renrAcYCLIcs B STERANES 20S/20R 1.68 1.03 C31/H 0.47 0.46
SIT 1.00 0.87 C35/C34 0.69 0.80

C23/H 0.1 0.12

Page 2
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GEOMARK RESEARCH

Biomarker Quantitation Report

Data File: 3101003.0
Date File Acquired: 12 Jun 94 8:20 pm
Acquisition Method: FANB0O393.M

Sample Name: GNS031
Miscellaneous Info: 5.38 mg branched/cyclic hydrocarbon fraction
mlz
Peak# Cpd. RTmin. Amount (ppm)
Tricyclic Terpanes area height
1 19 cC197T 23.71 8 6 -
2 191 C20T 27.01 7 5 144
3 191 c21T 30.62 8
4 191 c22T 34.08 3
5 191 C23T 38.08 12
6 191 C24T7 40.25 9
7 191 C25S 44.67 4
8 191 C25R 44.78 4
9 19 TET 47.57 7
10 191 C26S 47.94 4
11 191 C26R 48.22 4 - =
. TRICYCLICS 77 68 5 § E E 5 S E; 2 g
Pentacyclic Terpanes
21 191 Ts 89.34 27 30
22 177 C277T 59.71 4 3
24 191 Tm 60.67 11 13
29 177 C28DM 61.32 3. 2
34 191 C28H 63.81 13 11
37 177 C29DM 64.43 4] 1
40 191 C29H 65.22 35 3g 1007
41 191 C29D 65.43 25 27
42 191 C30X 65.95 26 24 807
43 191 oL 67.62 1 2 60-
44 191 C30H 67.95 87 94
45 191 C30M 69.20 6 9 40-
46 131 | C31S8 71.13 44 45
47 181 C31R 71.51 31 29 2041
48 19 GA 71.88 4 3 %%
49 191 C32S 73.62 28 31 AP 2 L
50 191 C32R 74.15 19 22 Ts Tm 28H 29H OL 30H 31S GA 328 33S 34S 35S
51 191 C33s 76.48 23 23
52 191 C33R 77.22 14 16
53 191 C34S 79.47 15 16
54 191 C34R 80.36 8 10
55 191 C35S 82.40 12 13
56 191 C35R 83.45 8 9

PENTACYCLICS 445 470

Page 1
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GEOMARK RESEARCH
Biomarker Quantitation Report (cont.)

GNS031
miz

Peak# Cpd. RTmin. Amount (ppm)
Steranes area height
12 217 S1 51.59 64 68
13 217 S2 52.85 44 45
14 217 S3 57.11 : 4 5
15 217 S4 57.50 68 58
16 218 s48 57.48 46 47
17 217 S5 57.80 25 24
18 218 s58 57.80 32 32
19 217 S6 58.55 13 17
" 20 217 s7 58.95 65 34
23 217 S8 60.53 4 5
25 217 s9 60.95 17 17
26 218 s9B 60.95 28 27
27 217 $10 61.25 29 25
28 218 S10B 61.25 35 34
30 217 s11 62.23 10 8
31 217 S12 63.16 25 16
32 217 S13 63.79 20 24
33 218 S13B 63.79 35 37
35 217 S14 64.02 30 24
36 218 S14B 64.02 40 38
38 221 ISTD 65.08 19 19
39 217 S$15 65.18 21 17

STERANES 438 386

Key Ratios

area ht. area ht
C19/C23 0.64 0.50 Ts/Tm 2.53 2.27
C21/C23 0.63 0.53 29D/29 0.72 0.72
C22/C23 0.27 0.21 C271TI27 0.12 0.06
C24/C23 0.74 0.82 DM/H 0.00 0.01
C26/C25 1.07 0.94 C27TH 0.43 0.46
Tet/C23 055 0.71 C28H 0.15 0.12

XMH 0.29 0.26

S1/86 4.81 4.04 C29/H 0.69 0.70

%C27 30 31 M/H 0.07 0.10

%C28 32 32 OL/H 0.01 0.02

%C29 38 37 GAH 0.04 0.03

R m’m“cvcua S 20S/20R 1.22 0.91 C31/H 0.51 0.48
SIT 0.99 0.82 C35/C34 0.80 0.82

C23™ 0.14 0.13

Page 2
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GEOMARK RESEARCH

Biomarker Quantitation Report

Data File: 3201004.D

Date File Acquired: 12 Jun 94 9:59 pm
Acquisition Method: FAN80393.M
Sample Name: GNS032
Miscellaneous Info: 6.88 mg branched/cyclic hydrocarbon fraction
m/z
Peak# Cpd. RTmin. Amount (ppm)
Tricyclic Terpanes area height .
1 191 C19T 23.73 8 5
2 191 Cc20T 27.03 9 5 124
3 191 c21T 30.66 8 6 10-
4 191 c227 34.08 4 3
5 191 C23T 38.10 13 11 8-
6 191 Cc24T 40.27 9 9
7 181 C25S 44.71 4 5 8
8 191 C25R 44.82 2 4 441
9 191 TET 47.59 7 8
10 191 C26S 47.97 2 a2
11 191 C26R 48.24 2 4 0
TRICYCLICS 69 63
Pentacyclic Terpanes
21 9 Ts 59.36 28 28
22 177 C27T 59.76 2 2
24 191 Tm 60.69 13 12
29 177 C28DM 61.64 4 2
34 1 C28H 63.85 13 10
37 177 C29DM 64.58 0 0
40 191 C29H 65.23 39 36
41 191 C29D 65.44 28 26
42 191 C30X 65.99 24 23
43 191 oL 67.58 2 2
44 1 C30H 67.97 95 88
45 121 C30M 69.22 6 8
46 191 C318 71.14 45 43
47 191 C31R 71.55 28 26
48 191 GA 71.88 1 2
49 191 C32s 73.62 30 28
50 191 C32R 74.16 22 19 Ts Tm 28H 29H OL 30H 31S GA 32§ 33§ 34§ 35§
51 191 C33Ss 76.50 24 21
52 191 C33R 77.24 15 16
53 191 c34S 79.48 17 14
54 191 C34R 80.38 8 9
55 191 C35S8 82.42 11 12
56 191 C35R 83.47 7 8

PENTACYCLICS 464 438
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GEOMARK RESEARCH

Biomarker Quantitation Report (cont.)

GNS032
mlz 4

Peak# Cpd. RTmin. Amount {ppm)
Steranes area height
12 217 S1 51.60 68 65
13 217 S2 52.87 48 42
14 217 S3 57.01 6 6
15 217 S4 57.52 72 59
16 218 S4B 57.52 49 45
17 217 S5 57.81 25 23
18 218 ss58 57.81 -3 30
19 217 S6 58.59 18 16
20 217 Ss7 58.99 61 33
23 217 S8 60.57 2 5
25 217 S9 60.97 17 16
26 218 S9B 60.97 29 26
27 217 S10 61.27 32 26
28 218 'S108B 61.27 34 31
30 217 S11 62.22 16 8
31 217 S$12 63.18 25 15
32 217 S13 63.81 . - 25 25
33 218 S13B 63.81 38 37
35 217 S14 64.04 17 18
36 218 S148 64.04 29 32
38 ISTD 65.11 15 15
39 217 S15 65.22 23 16

STERANES 454 373

Key Ratios

area ht. area ht.
C19/C23 0.61 0.43 Ts/Tm 2.12 2.34
C21/C23 0.63 0.50 29D/29 0.71 0.73
C22/C23 0.30 0.25 C271/27 0.05 0.06
C24/C23 0.66 0.82 DM/H 0.00 0.01
C26/C25 0.69 0.89 C21H 0.43 0.46
Tet/C23 0.57 0.71 C28/H 0.13 0.12

XH 0.25 0.26

S1/56 3.74 4.10 C29/H 0.71 0.70

%C27 33 32 M/H 0.07 0.09

%C28 37 34 OL/H 0.02 0.02

%C29 30 34 GA/H 0.01 0.03

RCYCLICS pentACYCLICs B STERANES 20S/20R 1.08 0.94 CI/H 0.47 0.49
ST 0.98 0.85 C35/C34 0.66 0.83

C23/H 0.14 0.13

Page 2
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GEOMARK RESEARCH

Biomarker Quantitation Report

Data File: 3301005.D
Date File Acquired: 12 Jun 94 11:38 pm
Acquisition Method: FANB80393.M

Sample Name: GNSO033
Miscellaneous Info: 6.64 mg branched/cyclic hydrocarbon fraction
miz
Peak# Cpd. RTmin. Amount (ppm)
Tricyclic Terpanes area height
1 19 c197T 23.71 11 5
2 191 Cc20T 27.01 8 5 121
3 ca217 30.66 10 6 101
4 121 Cc227 34.08 4 3
5 191 C23T 38.10 10 12 8
6 191 C24T 40.27 8 9
7 191 C25S 44.69 5 &5 O
8 191 C25R 44.81 5 4 4
9 191 TET 47.59 8 9
10 191 C26S 47.97 3 a 2
11 191 C26R 48.24 4 4 0
TRICYCLICS 75 67 8 § B E B
. . [ IS | E N
Pentacyclic Terpanes
21 9 Ts 59.36 29 32
22 177 C277 60.01 1 1
24 191 Tm 60.69 11 14
29 177 C28DM 61.62 2. 2
34 11 C28H 63.85 13 11
37 177  C29DM 64.46 0 1
40 191  C29H 65.23 35 39 1007
41 191 C29D 65.44 25 29
42 191 C30X 65.99 25 25 807
43 191 oL 67.41 1 2 60-
44 1191 C30H 67.97 93 94
45 191 C30M 69.22 8 9 40-
46 191 C31S 71.14 44 46
47 191 C31R 71.53 30 29 20-
48 191 GA 71.88 2 3 “’“”g
49 191 c32s 73.64 31 32 AL - J : o g
50 191 C32R 74.16 22 21 Ts Tm 28H 29H OL 30H 31S GA 328 33§ 34S 35S
51 191 C33Ss 76.50 25 24
52 191 C33R 77.24 13 16
53 191 C34S 79.48 16 16
54 191 C34R 80.36 9 9
55 191 C35S 82.42 12 13
56 191 C35R 83.47 9 9

PENTACYCLICS 458 476
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GEOMARK RESEARCH

Biomarker Quantitation Report (cont.)

GNS033
miz

Peak# Cpd. RTmin. Amount (ppm)
Steranes area height

12 217 S1 51.60 65 71
13 217 s2 52.87 46 44
14 217 S3 57.13 4 6
15 217 sS4 57.52 69 59
16 218 S4B 57.50 47 47
17 217 S5 57.81 28 25
18 218 S5B 57.81 32 34
19 217 S6 58.57 14 17
20 217 s7 58.97 57 34
23 217 S8 60.55 1 6
25 217 S9 60.97 15 17
26 218 S98 60.97 28 27
27 217 si10 61.27 32 27
28 218 S10B 61.27 35 33
30 217 S11 62.20 14 8
31 217 S12 63.20 37 18
32 217 S13 63.81 26 25
33 218 S13B 63.81 36 39
35 217 S14 64.04 16 19
36 218 S14B 64.04 28 33
38 21 ISTD 65.09 15 15
39 217 S15 65.20 20 18

STERANES 446 392

Key Ratios

, area ht. area ht.
C19/C23 1.09 0.46 Ts/Tm 2,59 2.27
C21/C23 1.03 0.55 29D/29 0.71 0.74
C22/C23 0.39 0.26 C27T/27 0.02 0.03
C24/C23 0.84 0.78 DM/H 0.00 0.01
C26/C25 0.70 1.00 C27/H 0.44 0.49
Tet/C23 0.85 0.76 C28H 0.14 0.12

XH 0.27 0.27

S1/86 4.54 4.18 C29/H 0.65 0.72

%C27 34 34 M/MH 0.08 0.09

%C28 37 33 OL/H 0.02 0.02

%C29 30 33 GAH 0.02 0.03

oncvcuses B renracyancs B eTERANES 20S/20R 1.86 1.00 C31/H 0.48 0.49
SIT 0.97 0.82 C35/C34 0.74 0.81

C23/H 0.1 0.12
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Biomarker Quantitation Report

Data File: 3401006.D
Date File Acquired: 13Jun 94 1:17 am
Acquisition Method: FANS80393.M

GEOMARK RESEARCH

25T
TET
26T |

Sample Name: GNS034
Miscelianeous Info: 7.30 mg branched/cyclic hydrocarbon fraction
m/z
Peak# Cpd. RTmin. Amount (ppm)
Tricyclic Terpanes area height
1 191 cC197 23.68 7 4
2 191 C20T 26.99 6 4
3 191 Cc21T 30.62 6 5
4 191 Cc227 34.06 2 2
5 191 C23T 38.06 8 10
6 191 C24T 40.25 7 8
7 191 C258 44.69 3 4
8 191 C25R 44.78 2 3
9 191 TET 47.57 5 7
10 191 C26S 47.96 2 3
11 191 C26R 48.22 4 3
TRICYCLICS 53 53 E 5 B K
. ’ v o o [}
Pentacyclic Terpanres
21 191 Ts .59.34 22 24
22 177 C277 59.71 2 2
24 191 Tm 60.67 10 10
29 177 C28DM 61.32 2 2
34 191 C28H 63.81 10 8
37 177 C28DM 64.44 0 1
40 191 C29H 65.22 28 31
41 191 C29D 65.43 20 21
42 191 C30X 65.97 18 19
43 191 oL 67.39 1 2
44 181 C30H 67.95 71 75
45 191 C30M 69.20 5 7
46 191 C31S 71.13 33 35
47 191 C31R 71.561 23 23
48 191 GA 71.86 2 3
49 191 C328 73.62 22 . 25
50 191  C32R 74.15 17 16
51 191 C33s 76.50 19 17
52 191 C33R 77.22 10 13
63 191 C34S 79.47 13 12
54 191 C34R 80.36 9 8
55 191 C35S 82.40 9 10
56 191 C35R 83.47 6 7

PENTACYCLICS 352 371
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GEOMARK RESEARCH
Biomarker Quantitation Report (cont.)

GNS034
m/z
Peak# Cpd. RTmin. Amount (ppm)
Steranes area height
12 217 S1 51.59 50 53
13 217 s2 52.85 34 34
14 217 83 57.09 10 4
15 217 S4 57.50 55 46
16 218 S4B 57.48 37 38
17 217 S5 57.80 20 19 -
18 218 S58 57.80 25 25
19 217 S6 58.55 12 14
20 217 s7 58.97 53 26
23 217 S8 60.53 1 5
25 217 S9 60.95 13 12
26 218 S9B 60.95 21 22
27 217 S10 61.23 23 20
28 218 $108B 61.25 26 26
30 217 S11 62.20 8 6
31 217 s12 63.16 18 13
32 217 S13 63.79 30 24
33 218 $138B 63.79 27 29
35 217 S14 64.01 23 18
36 218 S14B 64.02 29 26
38 1 ISTD 65.08 14 14
39 217 S156 65.18 17 14

STERANES 368 307

Key Ratios

-area  ht. area ht.
C19/C23 0.87 0.45 Ts/Tm 2.11 2.35
C21/C23 0.73 0.51 29D/29 0.71 0.68
C22/C23 0.27 0.26 C271127 0.06 0.07
C24/C23 0.92 0.81 DM/H 0.00 0.01
C26/C25 1.23 0.91 C27/H 0.45 0.47
Tet/C23 0.66 0.69 C28/H 0.14 0.11

XH 0.25 0.26

S1/86 4.09 3.89 C29/H 0.67 0.71

%C27 31 33 M/H 0.07 0.09

%C28 32 33 OL/H 0.01 0.03

%C29 37 34 GA/H 0.02 0.03

mcvcucs B roracveucs B sremans 20S/20R 1.08 0.92 C31/H 0.46 0.47
ST 1.05 0.83 C35/C34 0.71 0.86

C23/H 0.11 0.13
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GEOMARK RESEARCH

Biomarker Quantitation Report

Data File: 3501007.D
Date File Acquired: 13 Jun 94 2:56 am
Acquisition Method: FAN80393.M

Sample Name: GNS035
Miscellaneous Info; 7.40 mg branched/cyclic hydrocarbon fraction
m/z
Peak# Cpd. RTmin. Amount (ppm)
Tricyclic Terpanes area height
1 191 c197T 23.71 9 5
2 19 Cc20T 27.03 7 4 124
3 c21T 30.64 9 6 101
4 191 C22T 34.08 3 3
5 191 C23T 38.08 12 1 81
6 191 C24T 40.27 10 8
7 191 C25S 44.69 2 4 9
8 19 C25R 44.80 4 4 4-
9 191 TET 47.57 8 7
10 191 C26S 47.96 2 4 2
11 191 C26R 48.22 2 4 oM e -
. TRICYCLICS 70 60 S & 58§ &8 &K & g
Pentacyclic Terpanes
21 191 Ts 59.34 29 27
22 177 Cc277 $9.97 1 1
24 191 Tm 60.67 11 12
29 177 C28DM 61.62 2 2
34 11 C28H 63.83 13 10
37 177 C29DM 64.46 0 0
40 191 C29H 65.22 37 34
41 19 C29D 65.43 28 25
42 19 C30X 65.97 24 23
43 191 OL 0.00 0 0
44 191 C30H 67.97 g5 85
45 191 C30M 69.20 9 8
46 191 C31s 71.13 46 40
47 191 C31R 71.53 30 26
48 191 GA 71.88 3 2
49 191 C328 73.62 29 29
50 191 C32R 74.16 23 20
51 197 C33S 76.50 24 21
52 191 C33R 77.22 13 14
53 191 C34S 79.47 16 14
54 191 C34R 80.36 9 9
55 191 €358 82.42 11 11
56 191 C35R 83.47 7 8

PENTACYCLICS 467 422

Page 1
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GEOMARK RESEARCH
Biomarker Quantitation Report (cont.)

GNSO035
mlz

Peak# Cpd. RTmin. Amount (ppm]
Steranes area height

12 217 81 51.59 66 61
13 217 S2 52.85 44 39
14 217 S3 57.08 13 14
15 217 Y | 57.562 70 56
16 218 S4B 57.50 50 43
17 217 85 57.80 28 21
18 218 S58B 57.81 31 28
19 217 S6 58.57 14 15
20 217 Ss7 58.97 62 31
23 217 S8 60.52 4 4
25 217 S9 60.95 16 14
26 218 s98 60.97 28 23
27 217 S10 61.25 28 25
28 218 S10B 61.25 35 31
30 217 St 62.22 11 7
31 217 S12 63.18 23 16
32 217 S13 63.81 20 22
33 218 S13B 63.81 39 36
35 217 S14 64.02 30 21
36 218 S148B 64.02 31 31
38 m ISTD 65.09 14 14
39 217 S156 65.20 24 16

STERANES 453 362

Key Ratios

area ht. area ht.
C19/C23 0.79 0.46 Ts/Tm 2.61 2.22
C21/C23 0.72 0.54 29D/29 0.77 0.72
C22/C23 0.29 0.28 C27T127 0.01 0.03
C24/C23 0.81 0.79 DM/H 0.00 0.00
C26/C25 0.75 0.91 C27H 0.43 0.486
Tet/C23 0.71 0.67 C28/H 0.14 0.12

X/H 0.25 0.27

S1/56 4.69 4.17 C29/H 0.69 0.70

%C27 32 31 "MH 0.09 0.10

%C28 36 34 OLH 0.00 0.00

%C29 32 34 GAH 0.03 0.02

RCYCLICS renracyciics B sTERANES 20S/20R  0.97 1.01 C31/H 0.48 0.47
ST 0.98 0.86 C35/C34 0.69 0.84

C3MH 0.12 0.13

Page 2
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GEOMARK RESEARCH
Biomarker Quantitation Report

Data File: 3601008.D
Date File Acquired: 13 Jun 94 4:35 am
Acquisition Method: FANS80393.M

Sample Name: GNS036
Miscellaneous Info: 6.18 mg branched/cyclic hydrocarbon fraction
miz

Peak# Cpd. RTmin. Amount (ppm)

. Tricyclic Terpanes area height

1 19 cC197T 23.71 9 4

2 19 C20T 27.05 8 4 124

3 191 C21T 30.62 9 6 ol

4 191 Cc227 34.06 4 3

5 191 C23T 38.08 10 10 8-

6 191 Cca47 40.27 9 8

7 191 C25S 44.69 3 s 9

8 191 C25R 44.81 3 4 4-

9 191 TET 47.59 8 7

10 191 C26S 47.94 3 3 2

11 191 C26R 48.22 4 4 0 - , - —

. TRICYCLICS 69 57 g § E E 5 § E & g
Pentacyclic Terpanes

21 191 Ts 59.36 29 26

22 177 C277T 59.74 5 3

24 191 Tm 60.69 13 12

29 177 C28DM 61.36 3 2

34 191 C28H 63.83 12 9

37 177 C29DM 64.39 0 0

40 191 C29H 65.23 37 33 07

41 191 C29D 65.44 26 25 707

42 1 C30X 65.97 23 21 60

43 191 oL 67.79 0 1 50

44 191 C30H 67.97 89 78 40

45 131  C30M 69.20 6 8 |

46 191  C31S 71.14 43 39 30l

47 1 C31R 71.53 30 25 20| &1

48 191 GA 71.90 4 3 10+

49 131  C32S 73.62 29 27 Mol o il
50 191 C32R 74.16 21 18 Ts Tm 28H 29H OL 30H 31S GA 32S 33S 34S 35S
51 191 C33S8 76.50 26 20

52 191 C33R 77.24 13 13

53 191 C34S 79.47 15 14

54 191 C34R 80.36 8 9

55 191 C35S 82.42 13 1

56 191 C35R 83.47 7 8

PENTACYCLICS 453 405

Page 1
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GEOMARK RESEARCH
Biomarker Quantitation Report (cont.)

GNS036
mlz

Peak# Cpd. RTmin. Amount (ppm)
Steranes area height

12 217 S1 51.59 67 61
13 217 S2 52.87 46 39
14 217 S3 57.11 12 7
15 217 sS4 57.51 69 53
16 218 S48 57.50 49 43
17 217 SH 57.81 29 22
18 218 S$5B 57.81 31 29
19 217 S6 58.57 16 14
20 217 S7 58.97 72 30
23 217 s8 60.55 4 5
25 217 S9 60.95 15 14
26 218 S9B 60.97 29 24
27 217 S10 61.27 28 24
28 218 s$108 61.25 35 29
30 217 s1 62.18 12 -7
31 217 S12 63.20 28 14
32 217 S13 63.81 29 23
33 218 $138B 63.81 37 35
35 217 S14 64.04 13 16
36 218 S14B 64.04 38 33
38 m ISTD 65.09 16 16
39 217 S18 65.20 21 15

STERANES 467 344

Key Ratios

~_area ht. area ht.
C19/C23 0.86 0.39 Ts/Tm 2.217 2.18
C21/C23 0.91 0.55 29D/29 0.70 0.74
C22/C23 0.37 0.25 C2TT/127 0.12 0.07
C24/C23 0.89 0.80 DM/H 0.00 0.00
C26/C25 1.30 0.92 C271H 0.48 0.49
Tet/C23 0.75 0.73 C28/H 0.13 0.12

XM 0.26 0.27

S1/56 4.16 4.23 C29/H 0.70 0.74

%C27 30 32 M/H 0.07 0.10

%C28 34 32 OL/H 0.00 0.01

%C29 37 36 GAH 0.05 0.04

B rricreucs renTACYCLICs B STERANES 20S/20R 1.33 0.99 C31/°H 0.49 0.50
. S/T 1.02 0.85 C35/C34 0.85 0.80

CBH  0.11 0.13
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APPENDIX B

C15+ Aromatic Biomarker Mass Fragmentograms and Peak Areas

GeoMark 1994
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APPENDIX 3
THERMOVAPORISATION AND PYROLYSIS
GEOFINA HYDROCARBON METER (GHM)

TRACES FOR 7 BITUMENS |



PETROFINA S.A. Exploration & Production Dpt. ESE *®
Analysis Neme : 1 AKC2043, ¢, 4.
NOCS 24/9-5 : AKC 2043.6(3WC) dWhole rock. Amount : 2.1B0E+01. Page 1 (of ©)
Minichrom
a
L. ) .
[
2 a.
-
4204—
. v s
By ]
N \
W
380*—
g e
s
-
P
5 -
2401—
r
100
g™
20 80
Time (minutes)
Instrupent T GHM Method : TEST
Channsl Title : Channel ¢ Calibration : TEST
Lims ID s ESSAI Aun Sequence : TEST

Acquired on 22-04-34 st 06:05; {5 Reported on 20~05-94 at 16:24: 50



PETROFINA S.A. Explorstion & Production Dpt. E6§

*
Anslysis Name : 2 AXC2013, 4, 14.

NOCS 24/9-5 : AKC 2013,6(3NC) Whole rock. Amount : 2.160E+01. Page 1 (of 1)
SEOFINA HYDROCARBON METER S 2 PYROLYSIS TRACE |Minichrnl

cC

caé

c 24

c 22
ca

C 19
c20
ca21

g

8
-]
3
3
8

70 80
Time (minutes)
Instrument T 6 Method T TESY
Channsl Title : Chsnnel 2 Calibration : TEST
Linms ID : ESSAI Aun Sequence : TEST

Acquired on 22-04-54 at 06: 0%: 15

®

Reported on 28-05-84 at 16: 33: 45



PETROFINA S.A. Exploration & Production Dpt. E68

Analysis Neme : 1 AKC2014, 4, 1.
NOCS 24/9-8; AKC 2014.6 (SNC) Whole rock. Amount :
GEOFINA HYDROCARBON METER 81 THERMOVAPORTZATION TRACE

2.010E+01.

*«

Pags 1 (of 1)

[winichrom]

~8
C48

ottt

ansity

At

o
-

PRIST.

PutT.

1 |1 1

20 0 40

Inetrument : GHM
Channel Title : Channsl 4
Limes ID ¢ ESSAI

Acquired on 22-04-94 at 10: 1932

50
Tine (minutes)

Method : TEST
Cslibration : TEST
Aun Sequence : TEST

Reported on 28-05-94 at 0% 18: 34



PETROFINA S.A. Exploration & Production Dpt. EG6

.
Analysis Name : 2 AKC2014, 4, 1.
NOCS 24/9-5: AKC 2014.6 (SHC) Whole rock. Amount : 2.040E+04. Pages 1 (of 1)
GEQFINA HYDROCARBON METER S 2 PYROLYSIS TRACE I“inichl‘oﬂ‘
e R § <3
480M— ©
- 8
(%]
4200—
8|
>
[
g B
L.
240—
- B g
- )
180} 8 ) - g
o ] : % o 8 8§ ©
-B o o o5 8 - S 8o
B O o © @
120[—
| 1 1 1 1 1 1 L | i1 ! | 1 1
20 £ © 50 50 70 80

Instrument : GHM
Channsl Title : Chennel 2
Lims ID : ESSAI

Acquired on 22-04-94 st 10: 1% 32

Time (minutes)
Method s TEST
Calibration : TEST
Run Sequence : TEST

Reported on 26-05-94 at 0% 40: 2¢




Intensity (aV)

PETROFINA S.A. Exploration & Production Dpt. EG8

Acquired on 23-04-S4 at 10:02: 26 Reported on 02-06-94 at 1% 5& &7

*
Analysis Neme : 1 AKC204S5, 4, 1.
NOCS 24/9-5: AKC 201%.6 (SWC) Whole rack. Amount : 2.140E+01. Page 1 (of 1)
GEOFINA HYDROCARBON METER S1 THERMOVAPORIZATION TRACE Immm“
oo °
1 .
N &
- 7 § |
900}—
800}— w E
- -
n b= o
- Pory (8
700— J ¢
- Y]
- ]
600—
r—
o
S
- 5
00— “
» o
R @
: 3
oR | EE g
] T O
100 pmapucdbatetny ] ] 1 1 1 | 1 1 1 | 1 i 1 | 1 e
20 0 40 50 60 70 80
Tine (minutes)
Instrument : GHN Method s TEST
Channsl Title : Chennel 1 Calibration : TEST
Lins ID s ESSAI Aun Sequence : TEST



PETROFINA S.A. Explorstion & Production Dpt. E68 L 4
Analysis Name : 2 AKC20185, £, 4.

NOCS 24/8-8: AKC 2045.6 (SWC) Whole rock. Amount : 2,140E+01. Pags 1 (of 1)
GEOFINA HYDROCARBON METER 8 2 PYROLYSIS TRACE Winichron]
B g
© ¢ .
8 8
o o
8
(4]
&
[+ ]
8
s (1)
s 09 4 8
5 3 5 % 25 g 23283y,
(*} 3 1) (1] o O
. Ak 1 i 1 J 1 1 i L 1 L.

40 50 60 70 80

Tine (minutes)

Instrument : GHM Msthod : TEST

Channel Title : Chsnnel 2 Calibration : TEST

Lims ID ¢ ESSAI fun Sequence : TEST

Acauired on 23-04-04 at 10:02: 26 Reported on 02-06-94 at 16: 15: 58



PETROFINA S.A. Exploration & Production Dpt. EGB 4
Analysis Nama : { AKC2046, 4, &.
NOCS 24/9-%: AKC 2016.3 (SWC) Whole rock. Amount : 2.070E+04. Page ¢ (of 1)
GEOFINA HYDROCARBON METER S1 THERMOVAPORIZATION TRACE Minichron]
-
B B
- &
7001—
)]
[~ <
S0 @ w| g
E
- o
- »
o
P °
_ F
t‘g -
SH00}—
-
300t
200~
}-
100 . Y L
20 30 40 50 80
Tine (ninutes)
Instrument . BHM Nethod s TEST
Channsl Titls : Channel ¢ : Celibration : TEST
Lime ID : ESSAI fun Sequence : TEST

Acouirad on 24-04-84 at 04 25: 04

-

Reportad on 03-06-94 at % 31:00



PETROFINA S.A. Exploration § Production ppt. E66 L 4

Anslysis Nams @ 2 AKC2016. L, 4.
NOCS 24/8-% AKC 2016.3 (SMC) Whole rock. amount :  2.070E0%. page 4 (of O
GEOFINA mmw METER 8 2 PYROLYSIS TRACE Minichrom
700 8
T o
600 B
(2]
500
3 8
B (%]
S
‘ ]
o
38 g
[*] 3 a
3 2 S 8 e 8 5
© e g s 33
—_— |8
(& ] (3]
(2]
100 1 1 1 1 ‘ 1 1 1 ‘ | 1 1 l
20 0 20 0 ) 70 80

Time (minutes)

et ' Wethod . TEST

Calibration ¢ TEST
- . vTear

i AP IR g G T 47



PETROFINA S.A. Exploration & Production Opt. EB6

Analysis Name : 1 AKC2017,1,1.
NOCS 24/9-5: AKC 2017.6 (SMC) Whole rock, Amount : 2,0B0E+04.
GEOFINA HYDROCARBON METER S{ THERMOVAPORIZATION TRACE

L 4

Page 4 (of 1)
[Winichrom]

100 pr R

20

Time (minutes)

Instrument s 6HM Mathod
Channel Title : Channel { Calibration
Lims ID :

TEST
TEST
ESSAIL : Aun Sequence : TEST

* o8 we

Acquired on 26-04-94 at 08:57:24 Reported on 07-06-94 at 14:%50: 14

s

70




PETROFINA S.A. Explorstion & Production Dpt, €66

*
Analysie Name : 2 AKC2017, 4, 1.
NOCS 24/8-8 AKC 2047.6 (SMC) Hhole rock. Amount : 2.080E+04. Pags 1 (of 1)
SEOFINA HYDROCARBON METER 8 2 PYROLYSIS TRACE f_——ﬁinicm‘
_ B & $ 8
: (<] (2]
C
aooh-—
®
(4]
8
s ] a 8 3 8 o
(4] @ PTY S o {4 ]
i A 1 [ 1 | 1 1 1 _L 1 1
50 &0 70 80
Time (minutes)
Instrument : M Msthod s TEST
Channsl Title : Channel 2 Calibration : TEST
Lins ID s ESSAI

Acauirsd on 28-04~84 st 04 35 52

Run Ssquence : TEBT
Reportsd on 07-06~84 st 10; 41: 56



PETROFINA S.A. Explorstion & Production Dpt. EG6 L 4
Analysis Name : 1 AKC2018, 4,1.

NOCS 24/9-5: AKC 2048.6 (SNC) Nhols rock. Amount : 2.040E+01. Page 1 (of 1)
SEDFINA HYDROCARBON METER S1 THERMOVARORIZATION TRACE Minichron]
i Q
o (.~ ]
14
5004 )
L ‘ o
! =
_ -
«
o
.
i . } 1 1 “i |
- . ) i " i ' 2 1 L | ) 4
100 % 0 %0 80 70 , 0
Time (minutes)
Instrunent : BHM Method s TEST
Channel Title : Channel ¢ Calibration : TEST
Lims ID : ESSAI fun Saquence : TEST

Acquired on 24~04-94 at 08 15: 5¢ Reported on 03-06-94 at 16: 08: 35



PETROFINA 8.A. Exploration & Production Dpt. EG6 L 4
Analysis Name : 2 AKC2046, 4,1. :
NOCS 24/9-8: AKC 2048.6 (SWC) Whole rock. Amount : 2.040E+04. Page ¢ (of 1)
GEQFINA HYDROCARBON METER S 2 PYROLYSIS TRACE r:m,,“m.”
- )
&
600(—
"
800t—
s e
sw
o
g =
S ~
- ©
300}~
8
(1]
8
-«
R " = 8 oo
S o 7 S §oa g, o
L [+ ] @ (%]
1 L1 1 11 | ! 1 T | ) 1
40 80 60 70 80
' Tima (minutes)
Instrument T GHM Mathod : TEST
Channal Title : Channel 2 Celibration : TEST
Lime ID ¢ ESSAI Run Sequence : TEST

Acauired on 24-04-94 at 08: 13: 52

Reported on 06~-06-94 at 09: 06: 38




PETROFINA S.A. Exploration & Production Dpt. EG6  J
Anelysie Name : 1 AKC2018, 1, &.
NOCS 24/79-8: AXC 20149.1 (SWC) Whole rock. Amount : 2.080E+04. Page 1 (of 1)
GEOFINA HYDROCARBON METER Si THERMOVAPORIZATION TRACE Ninichrom]
B ©
500—
a ~
[~ 5
400— < |
o~
s [ i
3 : .
5| K 3
7 L 4
[ 4
;’“f‘
2001
- o
_ S
TOURCS— } cfommcmonngs
100%39 60 70 80
Time (minutes)
Instrussnt : oMM Method ¢ TEST
Channel Title : Channel { Calibration : TEST
Lims ID : ESSAI Aun Sequence : TEST

Acquired on 24-04-94 at 09: 51: 18 Reported on 06-06-94 at 08 34 11



Analysis Nams : 2 AXC2019, 4, 1.

PETROFINA S.A. Explorstion & Production Dpt. EBS8 *

NOCS 24/9-%: AKC 2049.4 (9WC) Whole rock. Amount : 2.080E+01. Page 1 (of 1)
GEOFINA HYDROCARBON METER S 2 PYROLYSIS TRACE [winichron]
F Is
| 8|9
o { (3] a
|l o
800i— i
-
= |
& ra
> [
2L S
§°°| (3]
Er
400—
-~
8
(4]
&
- - ©
8 8 J % 85 a988%
© ¢ PDY © o ©
1 i Ad L l i 1 1 I 1 L 1
40 50 60 70 80
Tine (minutes)
Instrumsnt : GHM Method : TEST
Channel Title : Channel 2 Calibration : TEST
Lims ID : ESSAI Run Sequence : TEST

Acquired on 24-04-94 at 09:51: 18

Reported on 06-06-94 at 09: 45: 25



