: ParLly mud properties Date Date :
t it - 31/5-1969 31/5-1988
t (ooo) System : Boredata Sandnes
tmrm——a=: Well: 7219/9-1
: Norsk : Mud Contractor: Promx :
t Hydro : Data: *Mid depth® from tabla }, otherwvise from table 14 1 14 3:

H : Mid.: Mud: W. YP:GEL: GEL: : 100: llP/tl'l' Cl- H :Cast :0il:801:H20 :V.G. meter at 115 gr. F: H
s :depth:dens. : : O: 10: : psi: tinn/onk : Alkalinity :innfout: : : 1600:300:200: 100 &: 3:Mud :
t Date: m,MD: (SG):cps: nPa'lPa'.wr Phi{ce): t mg/l : Pf: Pwm: ME: Mg/l @ %: 3: 0% :rpn:rpn:rpn'rpu.rpn:rpn:type :
8711171 374: 0 EI 1 1 : : H * : H : : H : H H H : H H : H B 1 SPUD H
:B871118: 4341 1.05: O: O: H : H : H : H B : : H : B H : H H H :5PUD :
t871319:  44l: 1.06: O O: H 4 H H H H H : H H H H H H H H H H :SPuD H
1B71120: 443: 1.06: H : H H H : : H : : : : H H H H : H : H :SPUD :
.B'nlzl. 594: }.05: H H H H H H H : H H : : : : H : H H : H $5PUD H
.8?1122. 718t 1.06: t O : : : S : : : : : : : : H : : H : : :SPUD z
871123: 718: L.06: O: H S : H H H : : H H : H : H H H : : : 1SPUD :
871124 718: 1.06: 0: 0: H : H : : H H H H : H : H H : : : : ;SPUD :
:87112%: 718: 1.08: 20: 11: 2: 2: 9 :1) : 162000/62000: :1 10.9: 100/100; : H H : H : : : : KCL/POLYMER:
tB71126: 7551 1.1 : 17: 9: 2 4:111.1: 7 : 60000/60000:0,5 ;1.2 :1.4:400/400: H : : : H : : : tKCL/ POLYMER
H i : jremle—alens ] een] -] H H Rl e e il ettt S Sl e it Tt e et
:871127: 1109: }.1l: 18: 14: 2: 5:10 : &.0: :60000/60000:0.3 ;0.6 :0.7:200/200: H H H H H H H : : KCL/POLYMER:
B71128: 1392: 1.15: 23t 12: 2: 43 9.3: &.2: :S8000/58000:0 ;0.3 :;0.1:220/220: r 9 : t ¢ : + t :NCL/POLYMER:
IB71129: 1625: 1.22:; 19: 12: 2; 4: 9% 1 & ; 60000/60000: 0 10.4 .0.1:200/200: s 12: H H H H H H 1 KCL/ POLYMER:
:871130: 1625: 1.13: 13: : 2 4T 9% & @ : 45000/45000:0.02:0.2 :0.2:150/150: HE H : : : : 3 z s KCLy POLYMER:
:871201: 1625: 1.15: 20: 15: 2: 4: B.4: & : $15000/15000:0 10.01:0.1: 160/160: ¢ 5: o= s %33 IKCL/FOLYMER:
1B71202: 162%5: 1.15: 20: 15: 3: 5: 8.4: 6 : 1 35000/35000: ¢ :0.01:0 1:160/160: : 5t ¢t ¢ 4t :KCL/POLYMER:
t871203: 1625: 1.17: 19: 10: 2: 4: 9.6: 5.6: 151000/53000:0  :0.01:0.1:300/300: : T: ¢ ¢ 3t 1 iNCL/POLYMER:
$871204; 1625: 1.17: 18: 19: 2: 4: B.5: 5.5: 160000/60000:0  :0.01:0.):260/260: : T sk ; ; $ $ tKCLy/POLYMER:
:871205: 1625: 1.17: }7: 10: 2: 4: B.5: 5.5 :162000/62000:0  :0.01:;0.1:250/250: t 7 o 311 iKCL/POLYMER:
1871206: 1625: 1.17: 17: 10: 2: 4: B8.5: 5.5: .62000/62000 o :0.00:0.1:250/250: HE : H H : : : : KCL/ POLYMER;
: s : fawat mmm) —— - —— —— S e Tt Tttt R B Bl B e R e e et Rt
1871207: 1625: 1.17: 14: 1 203 9.4: 5.1: 11.3.62000/62000 0 :0.1 :0.1;250/250; FH H H : H H H $ KCL/ POLYMER :
t870208: 1791: 1.16: 18: 9: 2: 5:11.9: 4.9: 13 :65000/65000:0.1 :1.9 :0.3:200/200: : @B: i 3 ¢t 3 3 :KCL/POLYMER:
t871209: 1907: 1.2 : 18: 10: 4: 12: 9.8: 4.3: 13 :66000/66000:0 ;1.4 :0.2:220/220: O: 10: 90 @ S6: 38: d0: 20: 5: J:XCL/POLYMER:
:871210: 1923; 1.27: 18: 10: 2: 5:10.2: 4.2: 1) :65000/65000:0 :1.) :0.2:200/200: ©: 12: 88 : S5: 37: 28: 1%: S: I:KCL/POLYMER:
$B7121): 1931: 1.27: 19: 10: 2: &6: 9.9: 4 : 14 '68000/68000 G :0.8 :0. 2*200/200' G: 13: 87 : 57: 38: 31: 20: 5: I:ECL/POLYMER:
$971212: 19%B: 1.27: 19: 12: 21 F: 9.5: 1.9: M4 .69000/69000 4] :0.6 :0.2: 230/230° 0: 13: B7 & 61: 42: 33: 22: 6: 4:¥CL/POLYMER:
:871217: 1985: 1.27: 16: 11: 2: 6:10 : 4 : 14 :65000/69000:0.1 :1.8 :0.9:200/200: @: 12: 068 : 58: 40: I1: 21: S: 3I:KCL/POLYMER:
$871214: 2015; 1.27: 18: 10: 2: 6:10.1: 4.3: 14 :63000/65000:0.1 :0.6 :0.8:200/200: 0: 12: B8 3 37: 39: I0: 21: 5: I:NCL/POLYMER:
:B71215: 2042: )§.27: 1@8: 10: 2: &: 9.8: 4.2: 13.4:61000/61000:0.5 :0.6 :0.6:200/200: O: 12: 88 ; 57: 39: 30: 21: 55 3:KCL/POLYMER:
.snzls. 2072: 1.27; 19: 10: 2: 6: 9.4; 3.8: 13.2: ssooo;ssooo:o 5 :10.2 :0.5:200/200; O: 12: 88 : 58: 39: 31: 22: S5: 3:KCL/POLVMER:
'0?121?' 2099 1.27: 19: 10: 2: &: 9.4: 3.9: 14 .65000/65000.0 1 0.4 :0. 5:200/200. 0: 13: B7 : 55: 37: 29: 20: 5: l:l(cuml_.m:
871218 2114: 1.27: 19: 10: 2: #:10 : 3.8: )14 :66000/66000:0.05:0.3 :0.4:280/280: O: 11: 87 : 57; 38; 30: 20: S5:  4:KCL/POLYMER:
(871219 2210: 1.27: 1%5: 10; 2: 4: 9.4: 4 : 12.4:63000/63000:0.05:0.3 :0.6:400/400: 0: 13: 87 : 50: 35: 27: 18: 4@ 3I:KCL/POLYMER
t8712320: 2302: 1.27: 162 9: 2+ 3: 9.3: 1.6: 14.6:64000/64000:0.05:0.2 :0.4:440/400: 0: 1J: 87 : S50: J4: 26: 18: 4: I;KCL/POLYMER:
$0712213 2145: 1.27; §S5: 8 2 3: 9.5: 4.2: 12. 8‘63000/63000.0 1 :0.% :0.4:400/400: ©O: 12: BB : 46: 21: 21: 17: 4: I:KCL/POLYMER:
e L T e e e L e R D e R B e e et Tt R e R L
sBT71222: 2420: 1.27: 16: B: 21 4: 9.6: 4.3: 14.4.60000/60000:0.1 10.5 :0.6:1320/320: O: 12: 88 : 49: 33: 23: 18; 4: 3I:KCL/POLYMER:
:@871223; 2444 1.27: 14: B3 2: 3: 9.6; 4.7: 14.8:60000/60000:0.1 0.3 :0.5;320/320: 0O: 22: BB : 44: 30: 21: 15: J}:; 2:KCL/POLYMER:
sB712247 2453: 1.26: 143 10 2: 4: 9.6: 4 3 14.8:58000/58000:0.1 :0.) :0.5:320/320: $ 11: B9 : 47: 23: 25: 18: 4! I:KECL/POLYMER:
s871225: 2557: 1.23: 14: 91 2: 47 9.3;: 3.8: 14.8:57000/57000:0.1 :0.2 :0.3:360/360: 102 90 ¢ 4%5; I1: 23: 171 4: I:KRCL/POLYMER:
:871226: 2657: 1.23: 14: 7 2: 3: 9.6: 4.2: 14.6:57000/57000:0.1 :0.5 :0. 5.280/280. O: 11: B89 : 42: 28: 21: §5: 3: 2:KCL/POEYMER:
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s9ti1xadoag pny ATTeq
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H H Daily mud properties Date Date
o - ittt 31/5-1988 11/5-1908

: System : Boredata Sandnes
: Well: 7219/9-1

: Norsk : Mud Contractor: Prosud .
: Data: "Mid depth® from table 3, otherwise from table 14 k| 14

TR

PO T

H t Mid.: muod: PV: YP:GEL:GEL: t 100:HP/HT:Cl~ B tCast :OLD: Sol H20 :V.G. meter at 11% gr. F: :
E idepth:dens. : H L F 1+ H : psiz .mn/out : Alkalipaty inn/out: s $600:300:200:100: 6: J:mud :
: Date: m,MD: (SG):cps:mPa:mPa:mPac ;{ec)! g/l Pf. Pl: NIE: my/1 %: 3 rpnrpnrpu rpat rp-:rpu:type :
tB7%227: 2715: 1.23: 14: 7: 2: 3 9.2: 4.3: 15 :56000/56000:0.1 :0.2 :0.5:360/360: O: 12: BB : 42: 28: 21: l4: 13 2 KCLy/ POLYMER
30712280 2751: 1.23: 14: T 2: 41 9.7: 4.2¢ 18 :54000/%54000:0.04:0.3 :0.4:300/300: O: 12: 88 ; 417 27: 21: 14: 4:  3:KCL/POLYMER:
SBTI229: 2750z 1.23: 14: 7 2: 4: 9.2: 4.21 17 :58000/58000:0.05:0.3 :10.3:3100/300: 0: )2: 868 : 42; 28: 2): 13: 4: I:KCL/POLYMER:
AT1230: 2751z 1.23: 14 7@ 3: 47 9 : 4.3 17 ;56000/56000:0.05:0.2 :0.3:300/300; O: 12; 88 ; 41: 27: 20: 1): 4: 2:KCL/POLYMER:
1871231 2751 1.27: 18: 10: 2: t 9.9: 4.1 17 :56000/56000:0.1 :0.5 :0.5%:280/280: O3 13: 87 @ S55: 27: 27: 1B: 5: 3:KCL/BPOLYMER:
+880101: 275L: 1.2B: 20! 10: 3: 9: 9.9: 4 : 13 :56000/56000:0.1 :0.6 :0. 6 300/300' 0: 13: 87 : 60: 40: 31; 22: 6: J:KCL/POLYMER:
:BBOIDZ: 2751: ). : 21: 11: : 7 09.8: 4.3: 14 :57000/57000:0.1 :0.5 :0.6:280/200: O: 14: 86 : 64: 43: 31: 22: 4: I:KCL/POLYMER:
;880103 2751: 1.23): 21: 11: 2: t 9.4: 4.2: 14 :60000/60000:0.1 :0.4 :0.4:200/280: O: 15: B5 : &3: 42; 33: 21: 4: I:KCL/POLYMER:
880104 2064: 1.3): 22: 11: : 10: 9.5: 4.2: 14.2:61000/61000:0.1 0.4 :0,6:300/300: O: 15: 85 : 65: 43: 35: 24: S: 3I:KCL/POLYMER:
1880105 2064: 1.31: 22: 12: D12 9.95: 4.6 14.8.60000/60000:0 4 :0.7 :1.3:520/520: O: 151 BS : 68: 46: 37 M: 5: I:KCL/POLYMER:
1B00106: 2004 1.31: 21: 9: 1 12:11.8: 4.08: 15 '60000/60000:0 9 :2.8 :1.8: 320/320' 0; 15: 85 : 60: 39: 3): 22: 4: 3:KCL/POLYMER:
1980107: 2058: 1.,31: 19: $ 2t 12:12.1: 5.4: 18 :62000/62000:1.9 6.7 :3.1;300/300: O: 15: 85 : S53: J4: 26: 17: 4: I:KCL/POLYMER:
1800108: 2098: 1,.31: 2): @: 2: 10:12.1: 4.9: 16.4:60000/60000:1.6 :5,5 :2,4:280/280: 0@ 15: 85 : 61: 38: 28; 17: 1} 2:KCL/POLYMER:
880109 2139: 1.31: 23: 7: 1: 5:12.1: 4.5 1% ;53000/59000:1.4 :6.1 :2.5:240/240%t O: 16: 84 : 60: 37: 28: 17: 3I: 2:KCL/POLYMER:
880110 2227: 1.3 : 24: : I3 5212 1 4.4: 14 .59000/59000'0.8 5.6 :1.6:240/240: 0: 16; 84 : 6)¢ )9: 29: 18: 3 2:KCL/POLYMER:
t880111: 2247: L1.01: 24: P2 5:11.8: 4.0 14 .58000/50000:0.0 4.6 1. 1:220/220. O: 16: 84 : 66: 42: 31: 19: 3:; 2:KCL/POLYMER:
:BBO112: 2398: 1.31: 28: t 2: 6:11.7: 3.6: 14.5:55000/55000:0.) 4.8 :1.1:160/060: O: 16: 84 : 75: 47: J4: 20¢ 3I:  2:KCL/POLYMER:
:880113: 2503: 1.31: 2I5: : 2: 5:11.5: 4.2: 14 :58000/58000:0.3 :4.8 :1 :200/200: O: )6&: B4 : 68: 43: 3): 19: d4: I:KCL/POLYMER:
880114 2604: 1.31: 25: t 2 S:1l.47 4.23: 14 15B000/58000:0.) 4.6 :0.9:200/200: O: 1€: B4 1 GB: 43: 11: 19: 43 I:KCL/POLYMER:
1880119 2692: 1.31: 26: 11: 2: S5:11.2: 3,.0: 13.5:57000/57000:0.1 :3.8 :0.7:320/320: 0: 17: 83 : 74: 48: 33: 24: 4: I:KCL/POLYMER:
18801161 2720 1.31: 26; 11: 2: S:11 : 4 : 13.5:58000/58000:0.1 :4 :0.7:240/240:  0: 16: 84 : T4: 48: I): 24: 4: I:KCL/POLYMER:
tBA0LL7: 2720: 1.31: 26: 11; 2: S5:10.9: 4 : 11.5:58000/58000:0.1 :4 $0.7:240/240: 0 16; 84 : 74; 48: 2I: 24:r & I KCL/POLYMER:
:800118: 2723: 1.31: 26: 1): 2@ 5:10.6: 1.9: 1).2:51000/51000:0.1 :1.6 :0.7:240/240: O: 16: B4 : 75: 49: )61 24: S5: I:KCL/POLYMER:
+800119: 2723: 1.3 : 263 11: 2: 6:10.7: 3.8: 11.8:50000/60000:0.1 :1 :0.7:360/360: O: 17: B : 74; 48: I7: 2): S: 3I:KCL/POLYMER:
:880120: 2723: 1.1%5: 16: £ 2 3:11.4: 3.7 14.8:32000/32000:0.3 :4.4 :0,8:240/240% O: 6; 94 : 48: I2: 22: 14 2: 2:POLYMER H
1880121 2756: 1.16: 16: T 23 3:11.8: 4 @ 12 :35000/)5000:0.6 :4 1. Q:200/200. 0: 6: 94 : 461 30: 19: 12: 2: 2:POLYMER H
tBBO122: 2810: 1.16: 14: ¢ 2: 3:11.6% 3.9: 13.6:32000/32000:0.3 :3.6 :0,8:160/060: O: 63 94 : 42: 28: 18: 11: 2: 2:POLYMER ?
:1880123: 2933: 1.15: 12: : 2 5:11.3: 4.5%: 14 :20000/28000:0.2 :3.1 :0.6:240/240: ©: 7: 93 : 36: 24: 17: 10: 2: 1:POLYMER H
1880124 2996: 1.1%: 1S: : ¥t B:10.9: S5 : 14 :26000/26000:0.5 :2.9 :0.4:320/320: O: 7: 93 : 44: 29: 19: 12: 2: 1:POLYMER :
:860125: 3118: 1.16: 12: : k: 4:10.5: 4.9: 14.4:26000/26000:0.1 :2.7 :0.4:440/440: 0©O: B: 92 : 18: 26: 17; 10: 2: 1:POLYMER H
:880126: 3168: 1.16: 15: t 13 4:10.2: 4 @ 12.6:24000/24000:0.1 :1.4 :0.3:540/540: O: 7: 93 : 41 27: 19: 12; 1: 1:POLYMER H
1880127; 3263: 1.15: L4: 61 1: B: 9.4: 4.8: 13.6:26000/26000:0.1 1.5 :0.4:640/640: O: 7: 93 @ 41: 27: 19: 12: 31: 1:FOLYMNER :
:880128: 3342: 1.15: 16: P01 4:10.2: 4.4: 14.8:23000/2)000:0 ] t0.4:560/560; 037 7: 93 : 44: 28: 20: 13: 1: 1:POLYMER :
:880129: 3387: 1.15: 186: t 13 A 9.4; 4.4: 14.8:22000/22000:0 $10.9 :0.3:540/540: 0: 7: 93 : 44: 28: 20: 12: 2: 1:POLYMER :
:880130: 3405: 1.1%; 15: Po1: 4:10.3: 4.5: 1), 0.22000/22000:0 1 0.8 :0.5:520/520: O: 7: 93 : 42: 27: 19: 12: 1: O:POLYMER H
;B80131: J485: 1.15: 14: T bt 4310.2: 4.3: 14. 6 21000/21000:0.) :0.8 ;0.5 :440/“0* 0: 7: 93 : 40: 26: 19: 11: 1: OQ:POLYMER :
:M80201: 3512: 3.15: 14: S5: 1: 4:10 : 4 : 14.5:18000/18000:0.05:0.8 :0.5:420/420: O: 7: 93 : 39: 2%: 19: 11: 1 1:POLYMER H
:880202: 3585: 1.15: 16: t 1: 6:10.2: 4.3: 15 :16000/18000:0.05:0.7 0 :400/400: O: @: 92 : 45: 29: 21: 14: 3: 2:POLYMER H
;1880203: 13613: 1.17: 16: T 1 A 9.6: 4 & 14.4:18000/18000:0,% :0.7 :0 :240/240: O: B3 92 : 45: 29: 20: 14: 3:  2:POLYMER :
+880204: 3677: 1.17: 17 : 1y 7 9.5@ 4.7: 16 :17000/17000:0 10.6 :0.5:280/280: 0: 8: 92 : 47: 30: 21: 14: J: 2:POLYMER :

Gl



Daily mud properties Date Date
- ———— 31/5-1988 31/5-1968
System : Boredata Sandnes

(!
(ooo)
s Well: 7219/9-1

Norsk Mud Contractor: Promud .

Hydro : bata: "Mid depth” from table 3}, othervize from table 14 b 14 3

LTI P

[EE ST TR
PO TN PR

: : Mid.: Mud: PV: YP:GEL:GEL: : 100:HP/HT:Cl- H sCare 0il1:501: H20 V.G, meter at 115 gr. F: :
H idepth:dens. : t 0 l0: ¢ psi: t inn/out ¢ Alkalinity :inn/out: : :600:300:200:100: &: 3I:Mud :
H Date- m MD: {5G):cps:mPa;mPa:mPa: t{ce): (ec): mg/sl : PE: Pm: Mf: mg/l @ A: %. % IIDM: DM KPR Ipa rpm: rpa: type :
: : femmfmmm s —— ] H : H e e e i Lt e R e Rt e -
.880205‘ 3708: 1.17%: 16: &: 6 9.3: 4.8: 15,0:10000/18000:0 14,6 :0.6:280/280: O: 8: 92 44: 28: 21: 13: 2: 1:POLYMER H
t980206; JI754: 1.17: 15: 6@ 5: 9.9: + 16 :20000/20000:0 .5 :0.5:240/240: O0: 8: 92 43; Z8: 20: 14: I: 2:POLYMER H
880207: 27862 1.17: l4: 6: 3 9.4: 5.3; 16 :20000/20000:0 0.5:2080/280: O: B8: 92 40: 26: 19: 12: 2: 1:POLYMER :
:000208: J880: 1.19: 14: 6: 19 1% 115 :15000/15000:0 .5:280/2080: QO: 9: 91 41: 27: 20: 14: 2: 1:POLYMER :
t880209: I941: 1.19: 15: 6: : 9.2: 4.9: 15 .15000/15000 0 . .6:200/200: 0: 9: 91 423 27: 19: 12 :  1:POLYMER ]

.5:200/200; 0: 9: 91

1 28D/280: D 1O: 90
L7:300/300; 0O: 1ID: S0
.6:180/180: 0: 10: 90
,6:300/300: O: :0: 90

-t e ——— e} ———
H - - H

.5:300/300: O: 10: 90
.6:320/320: 0: 10: 90
.8:280/280: 0O 10: 90
.6:360/360: 0: 12: 88
.6:360/360: 0Q: 12: 88
L51120/320: D: 13: B8

+40D/400; O: 12: 8B
87

40: 263 197 13: 3: 1:POLYMER
40: 26: 20: 13: 2: 1:FOLYMER
39: 26: 20: 14: +  2:POLYMER
41: 27: 21: 14: 3: 2:POLYMER
42: 208: 201: 14: 3: 2:POLYMER
41 27: 20: 14 1 2:POLYMER
39: 26: 20: 14: 3: Z:POLYMER
I9: 25: 19: 13: 3: 2:POLYMER
56: 37: 20: 21: 9: S:POLYMER
53: 35: 29: 19: 7: 4:POLYMER

rmmrt e e k| o ————

S4: 35: 28: 19: 6: 3:POLYMER
53: J4: 28: 18: 6: JI:POLYMER

-
H

11:
10:

. H
10:

:BBO210: 3943: L.19: 14: G
1B8B021L: 3¥991: 1.2 14 62
1880212 4044: 13: 6:
880213 4107: 14: 6:
.880214. 4150: l14: 7:

14: 72
13: 7
13: &
19; 9:
18: 9:
19: 8:
19: @:

15.4. 15000/ 15000 0
16  :15000/15000:0
16. 2: 15000/ 15000: 0
17 :16000/16000:0
19 :15000/15000:0
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19 :15000/15000:0
19 (15000/15000:0
17 :15000/15000:0.1
18.4:15000/15000:0.1
8 15000/15000 0.1

TR Ll LI LR TR Ry

'8002)5. 4150:
1880216: 4218:
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*880219: 4300:
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IR

14 '15000/15000.0 1
19 :15000/15000:0.1
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:BBD222: 1420: ). 19: B: 13: 3 19 115000/15000:0.2 N 1400/400:  0; 13: S54: 135: 29: 19: &: 3:POLYMER
18B0223: 429: 1. HE H H H : H H H H : H H : H H H

,580224. kY -+ H H H H H H H i H H H H : H H H H
.380225' g: 0: o H : H H H H H H : H : H H : 1 :
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Table B-11

Well: 7219/5-1
Mud company: Promud

Hole size: 36"
Barite
Bentonite

cMC

NaOH

Hole size: 26"
Bentonite
NaCQH

Propol Reg

Hole size: 17 1/2"
Barite

Bentonite
Bicarbonate

KC1

KC1l-Brine

NaCH

Propol Reg

Propol SL
XC-Polymer

10894

MUD CONSUMPTION

(Mt)
(Mt)
(Kg)
(1)

(Mt)
(1)
(Kg)

(Mt)
(Mt)
(Kg)
(Kg)
(Kg)
(1)

(kg)
(kg)
(kg)

49
16
3689
90

17
130
418

60

328
23212
483
30
6066
2107
2183

- 77 -



Hole size: 12 1/4"

Barite (Mt) 194
Bentonite (Mt) 8
Bicarbonate (Kg) 3007
IMCO-spot (Kg) 1610
KC1 {Kg) 98495
Magconol (Kg) 50
Milpolymer 302 (Kg) 1750
NaOH (1) 545
Propol Reg {Kg) 5673
Propol SL (Kg) 5757
XC-polymer (Kg) 2054

—— s ——— T —————— =

Barite (M%) 89
Bentonite {(Mt) 4
Bicarbonate {(Kg) 716
DD (1) 560
Magcolube (1) 450
Magconol (Kg) 50
Milpolymer 302 {Kg) 2200
Miltemp (Kg) 1831
NaOH (1) 3000
Propol Reg {Kg) 4222
Propoal SL (Kg) 5751

10894
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INTRODUCTION
Geochemical screening using the 0il Show Analyser (0OSA) was
performed on 881 cuttings samples from the sidetrack well 7219/9-

1aA. The interval analysed was from 2077 to 4300m.

Analysis at the well site from 2077 to 2720 metres was performed
on 257 picked argillacecus cuttings. At 2720 metres, at the
request of ©Norsk Hydreo, this was changed to analysis of bulk
samples. Due to equipment failure no TOC results were reported
at the wellsite from 3327 metres to TD (4300m). These samples
were re-analysed using an 0il Show Analyser in the Windsor
laboratory. In addition, TOC results for the interwval 2722 to
2917 metres which were obtained at the wellsite were found to be

too low and this interval was also re-analysed.

In addition the samples in the interval 2077 - 2720m were re-

analysed at Windsor as bulk cuttings.

In summary, the origin of the results reported are as follows:-

BULK CUTTINGS

2077 - 2917 metres - Windsor
2917 - 3327 metres - Wellsite
3327 - 4300 metres - Windsor

PICKED MATERIAL

2077 - 2720 metres - Wellsite

Samples analysed were 2 and 3 metre composite cuttings samples.

These were washed and air-dried prior to crushing and analysis.



————

[E—

APPENDIX A

SAMPLE PREPARATION
SAMPLE CONTAMINATION
DESCRIPTION OF ANALYTICAL EQUIPMENT
PRESENTATION OF RESULTS
INTERPRETATION OF OSA DERIVED PARAMETERS
ORGANIC MATTER TYPES
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SAMPLE PREPARATION

S8mall samples of ditch cuttings are taken and thoroughly washed
in cold water through a 2.36mm sieve and collected in a 180
micron sieve to remove cavings. Any large g@guantities of
contaminants such as lost circulation material are removed at
this stage. The washed material is then examined under a
binocular microscope and any further contaminants removed. The
samples are then air dried at room temperature to prevent the
loss of ‘'free hydrocarbons' and then ground to a homogenous

powder in preparation for pyrolysis.

SAMPLE CONTAMINATION

The effects of c¢ontamination, if wunrecognized, can lead to
misleading geochemical data. The major contaminants at the
wellsite include paint chips, lost circulation material (mica,
nuthulls, etc), steel fragments, and pipe dope. In the 7219/9-1A
well contaminants were removed by picking at the wellsite from

the pre-dried sample.

Organic mud additives, especially those used for water loss

control, can also cause serious contamination problems.



Another source of contamination to be aware of 1is caused by
migrated hydrocarbongs. The presence of migrated oil or bitumen
in rock can give a major response in the vicinity of 300 degrees
centigrade on the pyrogram (S1) while solid bitumen and the
'heavy end' fraction of petroleum has been found to produce a
measurable response in the region 300-550 degrees centigrade.
This is the same temperature range in which kerogen is c¢racked
releasing hydrocarbons during pyrolysis. Thus large guantities
of bitumen or migrated petroleum in rocks can affect the size and
maximum temperature {(Tmax) of the (82) peak and cause non-source
rocks to be falsely identified as source rocks as reported by

Clementz (1979)%,

The problems encountered as a result of hydrocarbon contamination
may be overcome by solvent extraction using a 50:50 solution of
tricloroethane and acetone., As a guideline, samples with high 51
values (greater than 1.0 mgHC/g rock) are solvent extracted and
reanalysed to obtain more valid values for S2 and Tmax. The St
value obtained in the first analysis remains a useful indicator
of o0il accumulations, and degree of contamination. No samples

were solvent extracted for 7219/9-1A.

* Clementz, D. 1979, 'Effect of 0il and Bitumen Saturation on

Source Rock Pyrolusis', A.A.P.G. Bull,, Vol 62 (12).



DESCRIPTION OF ANALYTICAL EQUIPMENT

Principle of Operation

Small gquantities of sample (approx. 100 mg) are analysed by
programmed pyrolysis in an inert Helium atmosphere. Any evoled
hydrocarbons are detscted by a Flame Ionisation Detector. The
output from this sensor provides the peak data from the 80, 81
and 82 indices. In addition, the temperature, Tmax, for maximum
generation of cracked hydrocarbons 1is measured by a probe

monitoring oven temperature.

On completion of the pyrolysis cycle the sample is transferred to
a second oven., The sample is heated in air and any carbonaceous
material remaining 1s converted to carbon dioxide, this is
detected by a thermal conductivity detector (TCD), the output of
which 1is the S4 peak. The 0il Shows Analyser thus derives the
Total Organic Carbon content from the sum of the pyrolysed carbon

(S0+51+52) and the residual carbon {384).

The 0.S.A. used the following analytical cycle. (Alsc see Fig. A

overleaf):-

Pyrolysis:

Carrier gas : Helium
Initial Isotherm : 90 deg, C
Isothermal Hold : 2 minutes
Second Isotherm : 300 deg. C
Isothermal Hold : 2 minutes
Temperature Ramp : 30 deg/min

Final Temperature

L 1]

600 deg., C



Oxidation:

Oxidation Gas : Air {(after removal of C02)
Oven Temperature : 600 deg. C
Oxidation Time : 5 minutes

The equipment was calibrated using a standard supplied by
Exploration Logging Overseas, Inc. A guality control sample was
run routinely every ten unknown samples, or every 24 hours if

less than ten samples were analysed during this period.

PRESENTATION OF RESULTS

The processed data is expressed in terms of:

SO : Low temperature gas yield (mgHC/g rock)
s1 : Low temperature oil yield (mgHC/g rock)
52 : High temperature hydrocarbon yield (mgHC/g rock)

Tmax : Temperatures at which mazimum emission of hydrocarbons
occurs,

T.0.C.

Total Organic Carbon (weight percent of whole rock}
comprised of S4 (residual organic carbon), plus 82% of
the quantity S0+81+52

T, P.I., : Total Production Index (S0+S1/80+S1+82)

H.I. : Hydrogen Index (82/TOC)



600

5004

4001

TEMPERATURE
degrees C

300 |

200

100

The Pyrolysis Cycle Of The QOil Shows Analyzer

gas purge at 90°C for 2 minutes

300°C intial isotherm for 2 minutes

30°C/min

temperature gradient

600°C final oven temperature

8 10

TIME/ Minutes



The following twelve pages of data from 2077m to 2720m includes
both bulk crushed results analysed in Windsor and picked cuttings
results analysed at wellsite. The two types of data are on

facing pages for ease of comparison.
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 12:57
WELL : 7219/9-1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC $2 TMAX S2/TOC S3/TOC 80 sl TPI
m twt mg/g degC HI 0l mg/g mg/g ng/g

Cuttings Samples

2077.00 37 .11 W75 471 203 0 0.00 +57 o43
208G.00 .29 .08 .33 470 183 ¢ 0.00 «43 .45
2082.00 1,04 .09 .56 465 54 0 0.00 »55 50
2087 .00 +99 .18 «97 437 98 ¢ 0.00 1.21 +56
2090.00 .93 .17 79 438 85 0 0.00 1.28 .62
2092.00 +26 .11 <56 419 215 0 0.00 .79 »59
2095.00 70 .08 .60 432 86 0 0.00 o4l W41
2097.00 34 .14 .78 429 229 0 0.00 .88 «53
2100.00 30 o1l «54 431 130 0 0.00 .84 .61
2102.00 .4l .14 .70 436 171 ¢ 0.00 1.01 »59
2135.00 +33 «20 <93 428 169 0 0,00 1.46 .61
2107.00 .51 .18 «76 408 149 0 0,00 1.38 .64
2110.00 o 47 .16 «86 433 i83 0 0.00 1.12 «57
2112,00 .62 .13 «33 436 85 0 0.00 1.09 .67
2115.00 + 46 .16 71 437 154 6 0.00 1,19 «63
2117.00 «73 .19 .92 436 126 ¢ 0,00 1.33 +60
2120,00 o 45 .15 .85 435 189 0 0.00 .93 «52
2122,00 .28 .09 43 440 154 0 0.00 +60 .58
2125.00 .28 .12 .61 438 218 0 0.00 o 79 «56
2127.00 «35 .15 .91 44) 260 0 0.00 .93 «51
2130.00 .36 212 .65 439 181 0 0.00 84 +56
2132,00 1,20 .24 1.60 438 133 0 0.00 1.28 44
2135.00 +76 «15 +80 437 105 o 0.00 <97 «35
2137.00 1.12 .15 .94 438 84 0 0,00 .82 47
2140.00 1.15 19 1.44 441 125 0 0.00 .89 +38
2142,00 1,19 .19 1,37 438 115 0 0.00 .88 «39
2145.00 1.12 .19 1.40 439 125 0 ¢.00 .89 .39
2147.,00 .98 19 1,32 439 135 0 0.00 +93 o4l
2150.00 .85 .14 .94 438 111 0 0.00 .79 46
2152.00 .92 17 1.24 436 135 ¢ 0.00 o 76 .38
2155.00 77 18 1.16 435 151 ¢ 0.00 1.00 46
2157.00 .80 17 1,07 436 134 ¢ 0.00 94 « 47
2160.00  3.25 76 6,93 433 213 0 01 2.26 +25
2162.00  2.25 +35 2.24 442 100 0 0.00 2.00 o 47
2165.00 1.74 26 1.63 440 94 ¢ 0,00 1,51 +48
2167,00 1,42 16 1,00 440 70 0 0.00 .90 47
2170.00 +90 17 1.04 443 116 0 0.00 1.02 «50
2172.00 .88 .07 «36 440 41 60 0,00 »51 «59
2175,00 +89 J12 «83 442 93 0 0.00 +60 W42
2177.00 1,08 .11 78 443 72 0 0.00 «55 o4l
218G¢.00 «75 .11 +85 443 113 0 0.00 «50 .37
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

Printed at : 13:01
: 16 Jul 1988

FOR : NORSK HYDRO A/S
WELL ¢ 7219/9-1(SIDETRACK)

SOURCE BED EVALUATION FREE HYDROCARBS

[ —

DEPTH TOC PC 82 TMAX S2/TOC S3/TOC S0 sl TPL
m LWt mg/g degC HT 0l mg/g wglg mg/g
Cuttings Samples
2182.00 .61 .13 .92 443 151 0 0,00 .62 W40
2185.00 1,08 15 1,05 442 97 0 0.00 W72 Al
2187.00  1l.46 L9  1.33 443 91 0 0.00 .98 A2
2190.00 1.21 .18  1.34 443 111 0 0.00 .79 .37
2192.00 1l.14 .13 77 440 68 0 0.00 .79 .51
2195.00 1.57 .26 2.02 440 129 0 0.00 1.09 .35
2197.00  1.13 .26 1.98 446 175 0 0.00 1.16 .37
2200.00 .71 17  1.20 451 169 0 0.00 .81 40
2202,00 1,01 .12 70 446 69 0 0,00 W69 .50
2205.00 .74 .09 A4l 445 55 0 0,00 .64 .61
2207 .00 W43 A8 1.07 449 249 0 0.00 1.11 .51
2210,00 .32 .13 .78 445 244 0 0.00 .83 .52
2212.00 .87 W15  1.02 445 117 0 0.00 .76 .43
2215.00 .24 .08 L34 436 142 0 0,00 W65 .66
2217.00 + 60 W11 «53 439 88 0 0.00 .75 .59
2220.00 .52 .12 .74 0 142 g0 0.00 .73 .50
2222.00 +35 .13 .89 451 254 0 0.00 .69 LAb
2225.00 .32 .10 .61 474 191 0 0,00 .64 .51
2227.00 .32 .07 .30 442 94 0  0.00 W51 .63
2230.00 .26 .09 49 445 188 0 0.00 .56 «53
2232.00 .30 .09 b4 439 147 0 0.00 .61 .58
2235.00 .21 .09 .39 473 186 0 0.00 .65 .63
2237.00 .18 .10 .55 439 306 0 0.00 .62 .53
2240.00 W17 .06 +29 445 171 0 0.00 .46 .61
2242,00 .53 .12 71 439 134 0 0.00 .76 o52
2245.00 W21 .07 .33 442 157 0  0.00 47 +59
2247.,00 W4l .09 «53 451 129 0 0.00 .61 <54
2250.00 .17 .06 .30 442 176 0 0,00 W45 .60
2252.00 .31 .07 W42 438 135 0 0.00 40 .49
2255.00 .27 .12 .37 436 211 0 0.00 .82 .59
2257.00 .16 .09 .30 0 188 0 0.00 .76 .72
2260,00 .19 .12 .38 0 200 0 0.00 1,10 W74
2262,00 .57 W14 .58 438 102 0 0.00 1.12 .66
2265,00 Ny .14 .56 439 119 0 0.00 1,07 .66
2267.,00 .29 .13 W41 0 141 0 0,00 1,17 W74
2270.00 1,02 .23 1.15 441 113 0 0,00 1,63 +59
2272.00 .67 .21 .89 443 133 0 0.00 1.62 <65
2275.00  2.10 .39 2,93 440 140 0 0.00 1.74 .37
2277.00  1.48 30 2,05 442 139 0 0.00 1.59 A4
2280,00 1,96 31 2,10 443 107 0 0.00 1.58 .43
2282,00 4,02 .61 5.21 443 130 0 0,00 2,14 .29
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:04
WELL : 7219/9-1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH 00 PC 52 TMAY 52/T0C S3/TOC S0 s1 TP1
m wwt mg/g degC HI 01 wgl/g ag/g mg/z

Cuttings Samples

2285.,00 3.80 «55 4,56 445 120 0 0.0 2.11 +32
2287.00 2.23 41 2,93 440 131 ¢ 0,00 1.98 »40
2290.00 1.49 «24 1,85 441 124 0 0.00 1.08 .37
2292.00 .73 .16 .93 437 127 0 0.00 1.02 e32
2295,00 3,39 .92 8.51 438 251 0 0.00 2.57 .23
2297.00 1.49 .30 2.69 442 181 0 0.00 .88 «25
2300.00 2.00 <39 3.72 444 186 0 0.00 »93 «20
2302.00 <64 .14  1.30 536 203 0 0,00 44 «25
2305.00 .92 .19 1.86 565 202 G 0.00 «438 «21
2307.00 .71 «34 3,34 589 470 0 0.00 75 .18
2310.00 .83 .21 1.70 446 205 0 0.00 77 .31
2312.00 .81 »10 63 443 77 0 0.00 «55 47
2315.00 76 .13 84 442 111 0 0.00 +68 45
2317.00 .32 .06 .38 441 119 0 0.00 .30 b
2320.00 «27 .06 46 436 170 0 0.00 .21 .31
2322,00 .28 .06 47 445 168 0 0.00 »26 «36
2325.00 .39 .09 .71 443 182 0 0.00 «37 «34
2327.00 .34 .06 A1 44] 121 ¢ 0.00 +29 o4l
2330.00 .28 .08 .65 518 232 0 0.00 +29 .31
2332.00 »35 .12 1,09 595 311 ¢ 0.00 v41 27
2335.00 «34 .10 «85 476 250 0 0.00 »40 .32
2337.00 «52 +10 «76 443 146 0 0.00 o547 .38
2340.00 »63 .06 45 443 71 0  0.00 «26 «37
2342,00 .30 .05 25 439 84 ¢ 0.00 .29 «53
2345.00 .16 .03 20 44) 125 0 0.00 .21 51
2347.00 .25 .05 .31 439 124 0 0.00 «26 246
2350.00 .19 »05 «36 435 189 0 0.00 «25 o4l
2352.00 +21 .07 a4 428 210 0 0.00 .38 46
2355.00 .18 04 .30 439 167 0 0.00 24 44
2357.00 .08 .04 .22 437 273 0 0.00 .21 .49
2360.00 .22 .05 «30 439 136 0 0.00 «25 o 45
2362.00 .17 .04 .30 440 176 0  9.00 »21 o4l
2365.00 $12 <05 <37 442 312 o 0,00 .28 W43
2367.00 .28 .08 55 421 196 0 0.00 46 246
2370.00 .78 13 1,06 441 136 0 0.00 «35 «34
2372.00 .86 14 1.11 444 129 0 0.00 33 «32
2375.00 .93 14 1,12 435 120 0 0.00 +35 .33
2377.00 +66 +10 .76 445 115 ¢ 0,00 46 .38
2380.00 1.99 .20 1.84 448 92 ¢ 0,00 253 $22
2382.00  4.47 .38 3.47 451 78 0 0.00 1.l4 «25
2385.,00 1.79 15 1.26 447 70 O 0.00 +35 .30




[ —

—

[—

v 2

¢

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:08
WELL : 7219%/9-1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC $2 TMAX S2/T0C S83/TOC 80 St TPI
m %wt mg/g degC HI 0 wg/g nwglg ng/g

Cuttings Samples

2387.00 1.01 +11 +78 445 77 0 0.00 .53 +40
2390.00 .53 .09 «58 442 109 0 0.00 +48 .45
2392.00 49 .09 67 443 137 0 0.00 46 W4l
2395.00 +56 .09 o711 445 127 0 0.00 +40 .36
2397 .00 +62 «12 .82 442 132 6 0.00 »59 42
2400.00 47 .07 46 441 98 0 0.00 » 40 L 47
2402,00 .37 .06 43 442 116 0 0.00 .33 +43
2405.00 +75 .08 57 434 77 0 0.00 .36 «39
2407.00 « 79 .10 +75 443 95 0 0.00 40 +35
2410.00  1.05 .09 «59 440 56 0 0,00 o 45 -43
2412.00 .17 .08 .59 440 77 0 0.00 +39 » 40
2415.00 64 .08 .63 442 98 0 0.00 »37 «37
2417.,00 «52 .06 46 444 88 0 0.00 « 27 +37
2420.00 «33 .07 $52 447 95 0 0,00 «30 «37
2422,00 .38 .05 37 442 97 0 0.00 »27 W42
2425,00 «25 .04 «29 442 116 0 0,00 +20 o4l
2427 .00 .36 .05 +36 436 100 0 0.00 «25 W41
2430.00 .38 <07 49 440 129 c 0.00 «32 <40
2432.00 .81 «13 97 440 120 0 0.00 +60 .38
2435,00 .93 13 1.13 444 122 0 0.00 +49 .30
2437,00 .81 .13 .93 443 115 0 0.00 .58 .38
25640,00 +73 «13 .82 437 112 0 0.00 79 .49
2442.00 +63 .10 «56 435 89 0 0,00 +62 «53
2445,00 «30 .07 41 443 137 0 0.00 +38 +48
2447,00 o7 .08 oS54 4b44 115 0 0.00 .42 b4
2450.00 «81 +11 +73 443 90 0 0.00 +56 «43
2452.00 b4 .08 oS54 444 84 0 0.00 Wbl W43
2455,00 40 .09 65 422 163 0 0,00 47 U2
2457,00 »40 .11 .67 450 168 0 0.00 64 .49
2460.00 «30 .10 +69 453 230 0 0.00 256 « 45
2462.,00 «35 +10 «58 449 166 0 0.00 «59 20
2465.00 «25 .09 «56 463 224 ¢ 0,00 .54 49
2467 .00 .36 .08 +59 454 164 ¢ 0.00 » 37 .39
2470.00 .30 .04 «24 448 80 0 0.00 »26 252
2472.00 10 .03 15 446 130 0 0.00 «23 .61
2475.00 11 .03 18 444 164 ¢ 0.00 +20 +533
2477 .00 .18 .03 <21 448 117 0 0.00 20 W49
2480.00 +29 .05 229 446 160 0 0.00 »28 » 49
2482.00 «33 .04 «29 447 88 ¢ 0.00 «23 a4
2485.00 47 »05 «35 448 74 0 0.00 +22 +39
2487.00 67 06 .35 448 52 0 0.00 +32 +48
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 03:34
WELL : 7219/9-~1(SIDETRACK) : 15 Aug 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC $2 TMAX $2/TOC S83/TOC S0 Sl TPI
m Zwt wg/g degC HI 0I wg/g wmgl/g mg/g
Cuttings Samples
2490.00 1,02 .08 60 447 59 0 0.00 .32 .35
2492,00 1.01 .08 .68 446 67 0 0.00 32 «32
2495.,00 1,49 .11 91 446 61 0 0.00 47 .34
2497,00 1,55 W10 .87 445 56 0 0,00 .35 »29
2500.,00 2,20 J12  1.09 448 50 0 0.00 W4l W27
2502.00 1.24 .08 70 446 36 0 0.00 .32 W31
2505.00 1.24 .08 .67 448 54 0 0.00 .31 .32
2507 .00 .99 .08 67 448 68 0 0.00 .35 34
2510.00 1,17 W11 «85 445 73 ¢ 0.00 .48 .36
2512,00 1,08 .09 .75 446 69 0 0.00 .39 .34
2515.00 1.24 .08 .64 441 52 0 0.00 .38 .37
2517,00 1,01 .08 63 449 62 0 0.00 .37 .37
2520.00 1.17 .10 84 444 72 0 0.00 .38 .31
2522,00 .88 .16 1,32 446 150 0  0.00 +56 .30
2525,00 1,05 L7 1,42 447 135 0 0.00 .62 .30
2527.,00 .68 W11 «91 450 134 0 0.00 «39 .30
2530,00 .88 .10 .83 449 94 0 0,00 .38 .31
2532.00 .52 .08 B4 449 123 0 0.00 .27 <30
2535.00 .38 .10 .80 441 211 0 0.00 .37 .32
2537.00 +35 07 .58 459 166 0 0.00 .28 .33
2540.,00 .34 07 .59 4589 174 0 0.00 .23 .28
2542,00 .23 .07 .55 443 239 0 0.00 .26 .32
2545.00 1.13 13 1,09 446 96 0 0.00 W45 .29
2547 ,00 .62 .10 .87 442 140 0 0.00 37 «30
2550.00 .62 .10 .80 445 129 0 0.00 .38 .32
2552,00 .62 .09 TI6 442 123 0 0.00 .35 .32
2555.00 +60 .07 54 445 90 0 0,00 .28 W34
2557.00 .82 .10 .84 445 102 0 0.00 .35 <29
2560.00 1,31 .22 2,04 443 156 ¢ 0.00 .64 24
2562.,00 1,88 £26 2,12 443 113 0 0.00 .96 .31
2565.00 1.38 .21 1,77 444 128 ¢ 0.00 W77 +30
2567.00 1.44 21 1.86 445 129 0 0.00 64 .26
2570.00 1.37 16 1,22 444 89 0 0.00 .68 .36
2572,00 1,51 18 1,45 445 96 0 0.00 .69 .32
2575,00 2,03 W28 2,49 444 123 0 0.00 .84 «25
2577,00 1,13 A3 1012 446 99 0 0.00 W49 .30
2580.00 1.74 21 1,95 445 112 0 0,00 .61 24
2582.00 1.26 14 1,26 448 100 0 0.00 43 e25
2585.00 .78 .12 1.02 448 131 0 0.00 .46 .31
2587.00 1.24 18  1.58 447 127 ¢ 0.00 .55 «26
2590,00 .67 .10 .86 448 129 0 0.00 «39 .31
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EXPLORATION LOGGING GEOCHEMICAL ©DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 03:41
WELL : 7219/9-1(SIDETRACK) : 15 Aug 1988
SOURCE BED EVALUATION FREE HYDROCARES
DEPTH TOC PC $2 TMAX S$2/TOC S3/TOC 30 S1 TPL
m AWt mg/g degC HI 01 wmg/g mg/g mg/g

Cuttings Samples

2592.00 242 .06 .50 449 1i9 0 0.00 »20 »29
2595.00 76 13 1.28 445 168 0 0,00 34 «21
2597.00 1.15 .15 1.28 446 111 0 0.00 +49 .28
2600.00 .71 .08 »71 446 160 0 0.00 »30 »30
2602.00 .71 .09 .79 447 111 0 0.00 »27 «25
2605.00 «39 .07 .59 443 131 0 0.00 .30 .34
2607.00 »38 .05 .38 448 100 0  0.00 +23 +38
2610.00 »38 .06 .53 449 138 0 0.00 .18 +25
2612.00 »38 <07 «51 446 134 0 0.00 .31 .38
2615.00 39 07 +50 445 128 0 0.00 «30 «37
2617.00 261 .07 .65 447 107 0 0,00 «23 «26
2620.00 .58 .09 .80 447 138 0 0.00 «26 +25
2622.00 +535 .09 .82 447 149 0 0.00 «25 «23
2625.00 «37 «05 J4b 447 124 0 0.00 .19 «29
2627.00 W42 .05 42 447 100 0 0.00 .16 .28
2630.00 244 .08 .67 450 152 0 0.00 «27 .29
2632.00 «39 04 32 456 82 0 0.00 .17 «35
2635.00 o 24 .05 .48 486 200 0 0.00 .18 27
2637.00 o22 .05 .42 462 191 0 0.00 W14 .25
2640.00 .19 .05 46 491 242 0 0.00 .18 .28
2642.00 «24 .06 52 458 217 0 0.00 #22 +30
2645.00 .24 .06 .37 460 238 0 0.00 +20 +26
2647.00 «32 .05 .38 444 119 0 0.00 .17 «31
2650.00 .29 .04 »32 447 110 0 0.00 .17 «35
2652.00 .49 .08 66 441 136 0 0.00 .31 .32
2655.00 47 .08 «65 434 138 0 0.00 .30 «32
2657.00 74 12 1.04 434 141 0 0.00 «35 «25
2660.00 .48 .08 59 442 123 0 0.00 «33 .36
2662.00 »56 W07 .58 443 104 ¢ 0.00 .29 .33
2665.00 248 .07 «65 442 135 0 0.00 +25 +28
2667.00 67 .10 91 442 136 0 0,00 .33 27
2670.00 46 .09 70 439 152 0 0.00 .36 »34
2672.00  1.07 .12 1,03 441 96 0 0.00 4l +28
2675.00 1.20 .14  1.23 440 103 0 0.00 46 27
2677.00 1.32 16 1.38 441 105 0 0.00 .51 .27
2680.00 1.05 12 1.00 442 95 0 0.00 +45 .31
2682.00 1.19 16 1,29 441 108 0 0.00 «59 «31
2685.00 1,31 19 1.38 440 1065 0 0.00 .93 «40
2687.00 1.06 21 1l.46 438 138 0 0,00 1.01 o4l
2690.00 .89 .13 .79 438 89 0 0,00 o76 49
2692.00 .91 .13 82 438 90 0 0.00 W77 48
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 03:43
WELL : 7219/9-1{SIDETRACK) : 15 Aug 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC S2 TMAX S$2/TOC S3/T0C S0 sl TP1
m Zwt mg/g degC HI 01 mg/g ng/g ng/g

Cuttings Samples

2695.00 +90 W12 .87 440 97 0 0.00 .59 W40
2697.00 .78 .09 »67 440 86 0 0.00 .37 +36
2700.00 .76 .08 63 441 85 0 0.00 .36 «36
2702.00 .80 .12 1.01 437 126 0 0.00 o 45 .31
2705.00 W71 .11 75 437 106 o 0.00 .33 W41
2707.00 .70 .08 «75 445 107 0 0.00 022 .23
2722.00  1.07 .09 «93 436 87 0 0.00 .21 .18
2725.00 .88 .09 .52 435 59 0 0.00 <53 +50
2727.00 74 »09 .66 437 89 0 0.00 »43 -39
2730.00 «52 .06 43 440 87 0 0.00 «24 «35
2732.00 .99 .09 .85 436 86 0 0,00 .19 .18
2735.00 .54 .05 42 440 78 0 0.00 .24 36
2737.00 .50 .06 42 442 84 0 0.00 «25 »37
2740.00 .51 .05 .45 443 88 0  0.00 «20 31
2742.00 «62 07 «58 443 94 0 0.00 «29 «33
2745.,00 1.4l 28  1.80 426 128 0 0.00 1,53 46
2747.,00 1.35 40 2,75 423 204 0 0.00 2.04 «43
2750.00 .73 »10 272 44] 99 0 0.00 .48 240
2752.00 «52 07 56 421 108 0 0.00 +32 .36
2755.00 «29 .03 «34 415 117 0 0.00 .28 W45
2757 .00 .18 04 +25 416 139 0 0.00 «25 «50
2760.00 .12 .02 .15 422 125 0 0,00 012 44
2762.00 .13 .03 221 429 162 0 0.00 .15 42
2765.00 .48 .06 42 437 88 0 0.00 +26 +38
2767.00 +56 .06 46 443 82 0 0.00 .32 o4l
2770.00 .87 .14 1.08 440 124 0 0,00 +56 .34
2772.00 .60 .06 46 449 77 0 0.00 «21 «31
2775.00 «50 .05 <42 450 84 0 0.00 «23 +35
2777.00 <43 «05 41 448 95 0 0.00 «20 »33
2780.00 44 D04 .34 442 77 0 0.00 .16 «32
2782.00 »56 .05 44 447 79 0 0.00 .22 «33
2785.00 «80 .10 .80 442 100 0 0.00 .42 o34
2787.00 67 .07 +60 445 90 o 0,00 «24 .29
2790.00 «53 .05 44 445 83 0 0.00 $22 +33
2792.00 .68 .07 47 444 69 o 0.00 34 <42
2795.00 «53 .06 42 443 79 0 0.00 «29 o4l
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:22
WELL : 7219/9~1{SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 82 TMAX S2/TOC S3/TOC 50 s1 TPI
m Awt mg/g degC HI 01 mg/g wg/g ng/g

Cuttings Samples

2797.00 <40 .06 4b4 447 110 ¢ 0.00 26 .37
2800.00 +79 .06 52 450 66 0 0.00 .19 .27
2802.00 +83 .08 +68 440 82 60 0.00 .29 +30
2805.00 .77 .06 50 446 65 0 0.00 «26 «34
2807.00 o 73 .06 »52 450 71 0 0.00 «25 $32
2810.00 1.04 .09 .68 448 65 ¢ 0.00 .38 «36
2812.00 1.08 »10 .81 449 75 0 0.00 «45 «36
2815.00 .92 .09 «70 451 76 0 0.00 <33 .32
2817.00 «92 07 56 452 61 0 0,00 «23 .29
2820.00 .92 .08 «65 449 71 0 0.00 .28 «30
2822,00 .78 o1l 89 447 114 0 0.00 +49 .36
2825,00 +64 .13 1.08 447 169 0 0.00 .48 »31
2827.00 +62 13 1.10 447 177 0 0.00 .48 <30
2830.00 79 .08 W04 449 81 0 0.00 «35 <35
2832.00 76 .09 64 443 84 0 0.00 +48 43
2835.00 o756 .13 <93 447 123 ¢ 0.00 .67 42
2837.00 .86 .12 .79 439 92 0 0,00 «65 <45
2840.00 75 07 51 446 68 6 0.00 «28 «35
2842.,00 .71 07 «59 445 83 0 0.00 .23 «28
2845.00 .70 .05 40 449 57 0 0.00 .22 +35
2847 .00 .78 .06 +46 449 59 0 0.00 «23 .33
2850.00 .88 .06 +52 455 59 0 0.00 .21 +29
2852.00 .81 04 .39 453 48 0 0.00 .14 «26
2855.00 1.05 .05 45 454 43 0 0.00 17 27
2857.00 .84 .07 65 4438 77 0o 0.00 .18 .22
2860.00 72 .05 «40 451 56 0 0.00 «15 « 27
2862.00 .88 .06 L47 451 53 0 0.00 +22 .32
2865.00 «62 .04 .36 456 58 0 0.00 .12 +25
2867.00 .73 04 «34 452 47 0 0.00 12 «26
2870.00 .78 04 «34 456 44 0 0.00 .12 +26
2872,00 W72 .04 «34 454 47 0 0.00 1 026
2875.00 .67 .04 .38 455 57 0 0.00 .15 .28
2877 .00 +43 .04 «31 441 72 0 0,00 .16 «34
2880.00 .09 «01 .09 447 100 0 0.00 .06 « 40
2882.00 .38 A4 .35 451 92 0 0.00 17 «33
2885.00 «70 .06 <47 451 67 0 0.00 .20 «30
2887.00 o717 «07 «39 451 77 0 0.00 «23 «28
2890.00 +37 .05 «35 450 95 0 0.00 W21 .38
2892.00 47 .05 «33 454 70 0 0.00 +27 +45
2895,00 44 .04 .28 453 64 0 0¢.00 «17 .38
2897.00 w42 .03 «23 446 55 0 0.00 .19 o435




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSX HYDRO A/S Printed at : 13:25
WELL : 7219/9-1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 82 TMAX 82/TOC 83/T0C 50 S TPI
m hwt mg/g degC HI 0T wg/g mg/g mg/g
Cuttings Samples
2900.00 A .04 27 447 61 0 0.00 .21 b
2902.00 .49 .06 40 440 82 0 0.00 31 A
2905,00 «30 .03 .19 455 63 0 0.00 .15 AN
2907 .00 . 34 .05 36 449 106 0 0.00 .23 .39
2910.00 43 .04 30 446 70 0 0.00 W21 W4l
2912.00 A7 .03 15 451 32 0 0.00 .16 W52
2915.00 .15 .01 .09 456 60 0 0.00 .09 +50
2917.00 .15 .01 .07 430 47 0  0.00 .09 .56
2920.00 .11 .03 .09 456 82 0 0.00 .23 W72
2922.00 .13 .02 L15 447 115 0 0.00 12 A
2925,00 .25 .03 .24 451 96 0 0.00 .16 « 40
2927.00 .33 .06 42 448 127 0 0.00 .30 .42
2930,00 .59 .06 .52 456 88 0 0.00 .24 .32
2932.00 W45 .06 J48 449 107 0 0.00 .25 .34
2935.00 o 44 .05 A4 451 100 0 0.00 W22 «33
2937.00 .49 .07 A8 447 98 0 0,00 .31 .39
2940,00 .34 .03 13 449 38 0 0.00 «20 .61
2942.,00 .49 .04 <30 442 61 0 0.00 W21 W4l
2945.00 +55 .06 43 441 78 0  0.00 .30 W41
2947 .00 .55 .06 A5 440 82 0 0.00 .31 WAl
2950,00 .81 .09 71 443 88 0  0.00 .37 .34
2952,00 .84 W10 «85 445 101 0 0.00 40 .32
2955.00 .82 .11 .87 443 106 0 0.00 W4l «32
2957.00 .55 .03 .13 448 24 0  0.00 .20 .61
2960,00 .73 .09 76 448 104 0 0.00 .36 .32
2962,00 «55 .08 H1 447 111 0 0.00 .33 .35
2965.,00 .62 .09 .73 446 118 0 0.00 .34 32
2967.00 .61 .09 68 449 111 0 0.00 .35 .34
2970.00 61 .09 71 452 116 0 0.00 .33 W32
2972.00 .63 .05 .33 452 52 0 0.00 .23 WAl
2975,00 .91 .08 56 448 62 0 0.00 WAl -y
2977.00 W77 W11 T5 446 97 0 0.00 .55 W42
2980.00 .75 .08 67 449 89 0 0.00 .28 .29
2982.00 .70 .10 .88 445 126 0 0.00 .35 .28
2985.00 .55 07 «55 449 100 0  0.00 +29 <35
2987.00 47 07 «55 448 117 0 0.00 .28 .34
2990.,00 <49 .06 .51 449 104 0 0.00 «26 W34
2992.00 2.29 A5 4,39 448 192 0 0.00 .99 .18
2995.00 2.17 L40 3,96 448 182 0 0.00 .84 .18
2997,00 2,52 S50 3.05 440 121 0 0.00 2.92 .49
3000,00 1,45 «30 2,47 443 170 0 0.00 1.14 .32




¢

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:29
WELL : 7219/9-1(SIDETRACK) :+ 16 Jul 1938
SOURCE BRED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 82 TMAX S2/TOC S3/TOC S0 sl TPI
m Lwt mg/g degC HI 0l wmg/g  mgl/g ng/g

Cuttings Samples

3002.00 1.34 .30 2,30 444 172 0 0,00 1.32 «36
3005.00 1.06 13 1.10 447 104 ¢ 0.00 +51 .32
3007 .00 .82 .07 62 447 76 0 0.00 +26 30
3010.00 .69 .08 .68 450 99 ¢ 0.00 .28 .29
3012.00 .64 .08 .68 449 106 ¢ 0.00 «26 .28
3015.00 .80 .09 .82 449 102 0 0.00 +30 .27
3017.00 +76 .10 »80 449 105 0 0.00 «36 .31
3020.00 .62 .08 72 449 116 0 0.00 «29 +29
3022.00 «55 .06 <55 449 100 0 0.00 21 .28
3025.00 42 .06 47 449 112 6 0.00 .20 .30
3027.00 .52 .06 .52 450 100 0 0.00 «22 «30
3030,00 .58 .09 .78 448 134 0 0.00 «36 .32
3032.00 «66 .08 .71 452 108 0 0.00 .28 .28
3035.00 +60 03 «44 451 73 0 0.00 .19 30
3037.00 58 .06 51 452 88 0 0.00 «22 .30
3040,00 o 48 .06 .49 451 102 0 0.00 24 «33
3042,00 052 .10 «83 447 160 ¢ 0.00 o4l 33
3045.,00 «25 04 «35 450 140 ¢ 0.00 .18 .34
3047.00 «23 .03 +26 449 113 0 0.00 .11 +30
3050.00 «37 .05 .39 446 105 0 0.00 «26 40
3052.00 .29 .02 .15 450 52 0 0.00 .06 .29
3055,00 »37 .06 «36 447 97 0 D0.00 «33 .48
3057.00 «37 +03 «24 448 65 6 0.00 .16 » 40
3060.00 «50 .05 45 444 90 0 0.00 .18 .29
3062.00 .33 .02 15 449 45 0 0.00 .10 40
3065,00 .31 .03 «23 450 74 ¢ 0,00 »10 .30
3067.00 +33 .02 19 452 58 0 0.00 .09 .32
3070.00 42 .05 43 448 102 0 0.00 +23 «35
3072.00 .50 .05 37 444 74 0 0.00 .20 «35
3075.00 o 45 +05 41 450 91 0 0.00 .18 »31
3077.00 «39 .02 +20 453 51 0 0.00 .08 «29
3080.00 W45 .04 «32 451 71 0 0.00 «13 +29
3082.00 .34 .05 42 447 124 ¢ 0.00 e 24 «36
3085.00 1,05 .19 1.86 448 177 0 0.00 «43 .19
3087.00 «85 13 1.15 444 135 0 0.00 »36 «24
3090.00 .66 .11 .87 452 132 g 0.00 +40 .31
3092.00 <49 .07 .59 450 120 0 0.00 .31 34
3095.00 .58 .10 .82 447 141 ¢ 0.00 41 «33
3097.00 .39 +10 .80 445 205 0 0.00 .38 .32
3100.00 «33 .04 «35 447 106 0 0.00 .19 «35
3102.00 .38 .06 S50 446 132 0 0.00 «20 .29
3105.00 W43 .09 .80 444 186 0 0.00 «29 o 27




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:33
WELL : 7219/9-1(SIDETRACK) : 16 Jul 1988
SQURCE BED EVALUATION FREE HYDROCARBS
DEPTH T0C PC 82 TMAX 82/TOC S3/TOC 80 s1 TPL
m Awt mg/g degC HI 0I mg/z wg/g ng/g
Cuttings Samples
3107.00 .45 .06 LA40 441 89 0 0.00 +29 W42
3110.00 72 .07 +47 428 65 0 0.00 + 40 46
3112.00 1.30 .10 .38 443 45 0 0.00 .62 .52
3115.00 1.72 .05 «35 445 20 0 .00 27 L 44
3117.00 76 .07 .45 438 59 0 0.00 +38 46
3120.00 .61 .06 40 440 66 0 0.00 «31 Y
3122.00 .86 .06 W39 443 45 0 0.00 «28 42
3125.00 .80 .05 35 442 44 0 0,00 «29 +45
3127 .00 «29 .03 .21 451 72 0 0.00 .11 «34
3130.00 .21 .04 28 446 133 0 0.00 .18 .3
3132.00 «38 .02 .18 442 47 0 0.00 .08 .33
3135.00 «49 .06 «33 447 67 0 0.00 35 «51
3137.00 07 07 41 434 61 0 0.00 43 e51
3149.00 1,17 20 1.34 414 115 0 0.00 1.10 .45
3142.00 1.22 .10 .71 423 58 0 0.00 44 «38
3145.00 1.03 .12 w94 431 21 0 0.00 255 .37
3150.,00 +84 .24 1.84 441 219 0 0.00 1.03 .36
3152.00 +36 11 B84 444 150 0 0.00 «51 .38
3155.00 .36 86 A5 447 125 0 0.00 .27 .38
3157.00 28 07 «52 440 186 0 0.00 +38 A2
3160.00 21 .07 55 444 262 0 0.00 +28 .34
3162,00 +36 .07 .48 438 133 0 0.00 +«37 . 84
3165.00 + 54 .07 .56 446 104 0 0.00 .31 «36
3167.00 +68 04 «31 451 46 0 0.00 .17 «35
3170.00 +50 .05 42 445 84 0 0.00 21 »33
3172.00 W42 .07 .54 44] 129 0 0.00 +28 34
3175.00 . bb 07 .63 439 143 0 0.00 «26 «29
3177.00 43 05 .43 438 100 0 0,00 23 «35
3180.00 40 .03 .26 445 65 0 0.00 211 «30
3182.00 57 .06 .50 423 88 0 0.00 21 « 30
3185.00 «65 .03 .28 429 43 0 .00 «13 +32
3187.00 «63 .05 +39 433 60 0 0.00 «23 .37
3190.00 248 .05 40 442 83 0 0.00 .18 .31
3192.00 «35 04 «32 439 91 0 0.00 .12 «27
3195.00 «34 04 «33  44] 97 Q 0.00 .13 .28
3197.00 .35 .02 W22 451 63 0 0.00 07 24
3200.00 +39 05 A5 444 115 0 0.00 18 .29
3202.,00 43 «05 40 443 93 0 0.00 «16 +29
3205.00 +36 06 L48 439 133 0 0.00 19 .28
3207.00 + 34 03 .24 444 71 0 0.00 .10 .29
3210.00 + 34 04 35 443 103 0 0.00 216 «31




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:36
WELL : 7219/9-~1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC S§2 TMAX S2/TOC S3/TOC S0 s1 TPI
m Zwt mg/g degC HI 0I wg/g owg/g ng/g

Cuttings Samples

3212.00 «39 .07 «56 443 144 ¢ 0.00 31 +36
3215.00 .35 .05 .39 446 111 ¢ 0.00 .18 +32
3217.00 «34 .04 «39 429 115 0 0.00 +15 »28
3220.00 «33 .06 «51 438 155 0 0.00 .18 «26
3222.00 «33 .04 «36 445 109 0 0.00 .13 27
3225.00 «48 .10 «86 445 179 0 0.00 .35 «29
3227.00 77 .11 92 446 119 0 0.00 «36 .28
3230.00 .68 .07 64 444 94 0 0.00 +22 +26
3232.00 «54 .03 «31 449 57 0 0.00 .10 +24
3235.00 76 .06 «51 443 67 0 0.00 .18 «26
3237.00 .61 .04 .35 451 57 0 0.00 .11 - 24
3240.00 «55 »05 44 451 80 0 0.00 .13 »23
3242.00 o561 .07 54 444 39 0 0.00 .31 +36
3245.00 «65 .07 +60 441 92 0 0.00 .29 «33
3247.00 .91 .05 42 442 46 0 0,00 .16 .28
3250.00 +61 »05 41 442 67 0 0.00 .16 «28
3252.00 .14 .05 «43 444 307 0 0.00 17 «28
3255,00 «50 .05 «39 449 78 0 0,00 17 «30
3257.00 .51 04 .39 448 76 0 0.00 .13 »25
3260.00 «50 .03 +29 446 58 0 0.00 .10 +26
3262.00 79 .01 11 449 14 0 0.00 .04 «27
3265.00 «58 +05 42 445 72 6 0.00 .13 o 24
3267.00 +58 04 «35 450 60 ¢ 0.00 .13 » 27
3270.00 .38 »04 .31 437 82 0 0.00 .13 «30
3272.00 «59 04 «35 443 59 0 0.00 .11 «24
3275,00 o 48 .03 .30 443 62 0 0,00 .10 «25
3277.00 W61 .02 »22 448 36 g 0.00 .07 o 24
3280.00 77 04 .36 446 47 0 0.00 .09 «20
3282.00 +63 .06 +51 445 78 0 0.00 .17 +25
3285.00 40 .04 41 452 102 0 0.00 W12 «23
3287.00 34 04 40 453 118 0 0.00 .12 «23
3290.00 32 03 »31 442 60 0 0.00 .09 +23
3292.00 «50 .02 .18 453 36 0 0,00 04 .18
3295.00 74 .02 17 455 23 0  0.00 +05 «23
3297.00 59 .02 .18 452 31 ¢ 0.00 04 .18
3300.00 62 02 .16 455 26 0 0.00 .05 <24
3302.00 +66 .09 .67 437 102 0 0.00 «38 «36
3305.00 «51 07 57 442 112 0 0,00 +28 «33
3307.00 .34 .03 .30 451 88 ¢ 0.00 12 +29
3310.00 »31 .04 «33 450 106 0 0.00 .13 .28
3312.00 34 .06 54 446 159 0 0,00 .20 .27




¢

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 22:14
WELL : 7219/9~1(SIDETRACK) : 26 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 82 TMAX S2/TOC S3/TOC 30 51 TPI
n Zwt ng/g degC HI 0L mgl/g  mg/g mg/g
Cuttings Samples
3315.00 « 38 .07 537 447 98 0 0.00 .28 .33
3317.00 +43 .03 .30 457 70 0 0.00 .08 +21
3326.00 .36 .03 .28 448 78 0 0.00 .10 .26
3322.00 1.30 .05 41 443 32 0 0.00 .17 .29
3325.00 .73 .05 43 446 59 0 0.00 .18 .30
3327.00 «37 06 .43 436 116 0 0.00 +25 «37
3330.00 .13 04 .30 435 231 ¢ 0.00 «15 »33
3332.00 .47 .06 .42 413 89 0 0.00 +31 42
3335.00 .24 .06 40 417 167 0 0.00 .27 +40
3337.00 W21 .06 42 418 200 ¢ 0.00 +28 W40
3340,00 .30 09 .65 420 217 0 0.00 +40 .38
3342.00 .18 .05 241 432 228 0 0.00 +24 .37
3345.00 + 35 .04 .24 429 71 ¢ 0.00 .20 .45
3347.00 =13 .03 «27 428 208 0 0,00 215 <36
3356,00 .15 +05 .37 418 247 0 0.00 «26 L41
3352.00 $29 .09 .56 429 193 0 0.00 <57 « 30
3355.00 A4 .06 41 436 93 0 0,00 «31 .43
3357.00 1.55 «24 2,12 454 137 0 0.00 77 27
3362,00 1.14 «15 1.37 455 120 0 0.00 +45 <25
3367.00 72 .07 54 457 75 0 0.00 «27 <33
3370.00 +33 +06 .45 448 1386 o 0.00 .22 «33
3372.00 .14 04 .30 438 214 0 0.00 .21 W41
3375.00 .38 .09 75 451 197 0 0,00 +29 .28
3377.00 .38 .06 51 447 134 0 0.00 27 «35
3380.00 .14 05 .35 444 250 ¢ 0.00 =22 .39
3382.00 .48 10 +77 454 160 0 0.00 Wb .36
3387.00 48 .10 77 454 161 0 0.00 A4 <36
3390.00 «35 06 .42 426 120 0 0.00 =26 .38
3392.00 37 .05 .42 441 114 0 0.00 .21 <33
3395.00 .33 .04 «28 459 85 0  0.00 .19 40
3397.00 .25 .03 «21 462 84 0 0.00 .16 43
3400,00 W 27 .06 43 464 159 0 0.00 .29 .40
3402.00 1.89 «17 1,72 464 91 0 0.00 +38 .13
3405.00 1.79 .15 1.51 467 84 0 0.00 +27 .15
3407.00 1.89 21 2.16 461 114 0 0.00 .40 .16
3410,00 1.15 .11 .93 463 8i g 0,00 « 34 27
3412,.00 1.29 .09 .78 462 60 0 0,00 +33 <30
3415.00 1.25 12 1.15 464 92 0 0.00 32 .22
3417.00 .90 .07 57 463 63 0 0.00 27 .32
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EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 22:20
WELL : 7219/9-1(SIDETRACK) : 26 Jul 1988
SQURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 52 TMAX $2/TOC S3/T0C 50 sl TP1
m Zwt ng/g degC HT 0L wg/g wmgl/g mg/g
Cuttings Samples
3420.00 .51 04 .37 465 73 0 0.00 13 .26
3422.00 .10 .06 .59 449 590 0 0.00 10 14
3425.00 .61 .03 .29 470 48 0 0,00 .10 +26
3427.00 .37 .04 .37 468 100 0 0,00 .17 .31
3430.00 .28 .05 48 479 171 0  0.00 +18 .27
3432,00 .22 .05 44 421 200 0 0.00 .14 24
35435,00 22 .03 .24 468 109 0 0.00 07 +23
3437.00 .14 .03 +26 450 186 0 0,00 .12 .32
3440,00 .18 .02 20 470 111 0 0.00 .08 «29
3442.00 «20 04 .37 0 183 0 0.00 +15 .29
3445.00 .30 .02 214 449 47 0 .00 .07 +33
3447.00 .22 .04 «33 446 150 0 0.00 17 .34
3450,00 «30 .03 +22 467 73 0 0,00 .12 «35
3452,00 +46 +06 .49 467 197 0 0.00 «20 «29
3455.00 «50 06 .52 464 104 0 0.00 17 .25
3457.00 .39 .05 .42 463 108 0 0.00 .17 «29
3460.00 «37 .02 20 475 54 o 0.00 10 .33
3462,00 42 «04 .36 507 86 o  0.00 .17 .32
3465.,00 .27 .02 .18 418 67 c 0,00 .09 .33
3467 .00 .51 .03 24 477 47 0 (.00 +10 +29
3470.00 A2 .02 A6 476 38 0 0.00 09 36
3472.00 42 02 .14 439 33 0 0.00 07 +33
3475.00 .39 .02 .18 469 46 0 0.00 .09 .33
3477.00 .35 .03 .19 468 54 0 Q.00 .12 +39
3480.00 .22 .02 A7 476 77 0 0.00 .09 «35
3482.00 +12 +02 .15 0 125 0 0.00 14 48
3485.00 .20 01 11 434 55 0 0.00 .05 .31
3487 .00 W11 .02 17 4ll 155 ¢ 0.00 .10 37
3490,00 .11 +02 .16 0 145 0 0.00 .09 «36
3492.00 24 04 .28 0 117 0 0.00 +25 247
3495.00 .19 .03 « 24 0 126 0 0.00 .10 +29
3497 .00 20 .02 19 0 95 ¢ 0.00 .08 30
3500.00 .36 04 .30 442 83 0 0.00 .13 .30
3502.,00 .11 +02 16 432 145 o 0.00 .05 .24
3505.00 +19 +02 .15 469 79 0 0.00 +05 «25
3507 .00 .15 .02 .16 418 107 0 0.00 07 +30
3510.00 .17 .02 .15 428 88 0 0.00 07 .32
3512.00 +60 W02 .21 446 35 0 0.00 207 «25
3515.00 43 .05 .43 407 100 0  0.00 +16 W27
3517.00 .42 .04 .38 411 90 0 0.00 +15 +28
3520.00 «53 .07 «36 415 106 0 0.00 «29 .34




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 13:57
WELL : 7219/9-1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 52 TMAX 82/TOC 83/T0C 50 Sl TPI
n Zwt ng/g degC HI 0L mg/g mglg mg/g

Cuttings Samples

3522,00 obl .05 42 409 102 0 0,00 «20 +32
3525.00 °24 .02 19 408 79 0 0.00 .08 +30
3527.00 4l .08 76 435 185 ¢ 0.00 .18 .19
3530.00 «20 .03 «22 418 110 0 0,00 .10 .31
3532.00 .18 .04 .28 416 156 0 0.00 17 «38
3535.00 o17 .03 .21 411 124 0 0.00 12 .36
3537.00 +14 .02 .17 0 121 0 0.00 .10 «37
3540,00 »10 .02 .19 424 190 0 0.00 .08 «30
3542.00 .12 .02 .19 422 158 0 0,00 .08 <30
3545.00 +23 .03 «22 412 96 0 0.00 +10 +31
3547.00 32 03 «28 454 88 0 0.00 .09 .24
3550.00 24 02 19 417 79 0 0.00 .08 «30
3552.00 « 24 03 25 419 104 ¢ 0.00 .13 «34
3555.00 #17 .02 +15 451 88 ¢ 0.00 06 «29
3557.00 o17 .02 «21 422 124 0 0.00 .08 .28
3560.00 34 .10 .68 466 8l 0 0.00 <43 o4l
3562.,00 + 46 .04 .33 0 72 0 0.00 14 «30
3565.00 +76 .06 «35 436 72 0 0.00 .23 .29
3567.00 .58 .06 46 446 79 0 0,00 »28 »38
3570,00 «54 .03 «22 465 41 0 0.00 .15 o4l
3572,00 .62 .06 .48 455 77 0 0.00 +29 «38
3575.00 .84 .10 .78 461 93 0 0.00 «40 +34
3577 .00 »83 .08 .68 466 82 0 0.00 .33 .33
3580.00 W73 .08 62 442 85 0 0,00 «31 .33
3582.00 +50 .05 37 469 74 0 0.00 «23 .38
3585.00 «43 .03 «25 447 58 0 0.00 17 40
3587.00 +39 .05 o34 423 87 0 0.00 027 44
3590.00 3.71 «53 5.27 468 142 ¢ 0.00 1.10 o17
3592,00 91 .07 .64 469 70 ¢ 0.00 .18 22
35985.00 .85 .04 .40 457 47 0 0.00 .13 «25
3597.00 .98 .06 +35 460 56 0 0.00 .19 +26
3600.00 .68 .05 47 424 69 0 0.00 #17 « 27
3602,00 +50 .05 42 446 84 o 0¢.00 14 «25
3605.00 .69 .12 1.11 415 161 0 0.00 .38 »20
3607.00 «35 .03 «33 0 94 0 0.00 09 e21
3610.00 75 04 36 472 43 0 0.00 W11 «23
3612.00 «60 .07 70 416 117 ¢ 0.00 .16 .19
3615.00 51 .07 264 410 125 ¢ 0.00 222 «26
3617.00 W42 ,06 57 411 136 0 0.00 «20 «26
3620.00 1.0l «25 2.20 411 218 0 0.00 +79 +26
3622.00 «62 .06 .57 0 32 0 0.00 .13 .19




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 22:25
WELL : 7219/9-1(SIDETRACK) : 26 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TCC PC 82 TMAX 82/TOC 83/TOC S0 51 TP1
m Zwt mg/g degC HI 01 mg/g mg/g mg/g
Cuttings Samples
3625.00 «39 .04 .35 415 90 0 0.00 o 11 24
3627.00 « 48 +05 JA6 466 96 0 0.00 .12 W21
3630.00 +535 «05 47 467 85 0 0.00 .16 25
3632.00 +60 .08 .69 470 115 0 0.00 «22 24
3635.00 «37 .06 +52 465 91 0 0.00 W17 .25
3637.00 1.67 40 3.50 458 210 0 0.00 1.27 »27
3640.00 «79 .07 .35 461 70 0 0.00 .24 «30
3642.,00 W72 .07 62 464 36 0 0.00 «20 .24
3645.00 «33 04 .34 467 64 0 0.00 .12 «26
3647.00 « 57 .05 A7 465 82 0 0.00 .13 .22
3650.00 «70 .05 .43 466 61 0 0,00 .17 +28
3652.00 45 .05 46 456 102 0 0,00 .10 .18
3655.00 .61 «05 A48 469 79 0  0.00 + 10 17
3657.00 .61 .05 46 468 75 0 0.00 .16 « 26
3660.00 74 .06 .48 466 65 0 0.00 .19 .28
3662.00 1,02 .10 .89 466 87 0 .00 «33 27
3665.,00 ) 04 .38 458 69 0 0.00 o11 .22
3667 .00 Y 04 +34 459 72 0 0.00 .09 +21
3670.00 .57 .03 32 467 56 0 0.00 .09 22
3672.00 49 .04 .37 462 76 0 0.00 W11 23
3675.00 44 04 .33 460 75 0 0.00 .14 «30
3677.00 +43 04 «37 459 86 0 0.00 .11 23
3680.00 .91 .08 «72 470 79 0 0.00 22 223
3682.00 2.06 .15 1.38 474 67 0 0,00 .37 21
3685.00 1.27 .14 1.09 471 86 0 0.00 .54 +33
3687,00 1.23 06 .51 472 41 0 0.00 .19 .27
3690.00 1.03 .09 .83 467 81 0 0.00 .20 .19
3692,00 .91 04 .41 470 45 0 0.00 .12 .23
3695.00 .52 .05 A5 471 87 0 0.00 .15 +25
3697 .00 .58 04 .33 471 57 0 0.00 .10 23
3700.00 +58 03 43 466 74 0 (.00 «15 .26
3702.00 .69 .05 .49 468 71 0 0.00 14 .22
3705.00 2.72 .20 1.91 468 70 0 0.00 « o4 .19
3707.00 .84 .06 .58 470 69 0 0.00 +16 «22
3710,00 1,17 .11 1.15 464 98 0 0.00 «23 .17
3712.00 1.12 +09 .82 463 73 0 0,00 .22 .21
3715.00 «38 05 .51 464 88 0 0,00 .15 23
3717.00 1.03 «10 .88 470 85 0 0.00 .28 +24
3720.00 .63 .05 <43 470 68 0 0.00 .14 «25
3722.00 6.08 .68 6.74 470 111 0 0.00 1.48 .18
3725,00 1,52 .08 .76 470 50 0 0.00 .20 .21




¢

.

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 22:28
WELL : 7219/9-1(SIDETRACK) : 26 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC 52 TMAX S2/TOC S83/TOC S0 51 TPI
n Zwt mg/g degC HI 01 wg/zg wg/g ng/g

Cuttings Samples

3730.00 15,60 1.45 15.23 474 98 0 0.00 2.27 +13
3732.00 3.99 .32 3,19 473 80 o 0.00 .67 .17
3735.00 1.81 12 1.23 479 68 0 0.00 «27 .18
3737.00 1.15 .08 79 476 69 0 0.00 .19 .19
3740.00 1.15 .06 54 473 47 0 0.00 .15 22
3742.00 45 .03 32 473 71 ¢ 0.00 .09 .22
3745.00 .89 .05 «51 476 57 0 0.00 012 »19
3747.00  1.33 .10 «99 474 74 0 0.00 +18 .15
3750.00 +48 .05 40 472 83 0 0,00 .17 .30
3752,00 «45 .08 .69 409 153 0 0.00 .28 «29
3755.00  4.47 54  5.03 469 113 0 0.00 1.43 «22
3757.00 1.91 #21 1.92 464 10t ¢ 0.00 «60 .24
3765.00 1.04 .08 .73 470 70 0 0.00 .19 W21
3767.00  2.43 .11 1.12 473 46 0 0.00 .22 .16
3770,00 2.09 .10 W97 475 46 0 0.00 .21 .18
3772,00 4,36 .32 3.37 474 77 0 0.00 +33 .14
3775.00 1.86 +12  1.23 476 66 ¢ 0.00 .23 .16
3777.00 3.13 +26 2.67 472 85 ¢ 0.00 o4l .13
3780.00 2.56 <25 2.56 473 100 0 0.00 .46 .15
3782.00 5.44 1,04 10.75 470 1938 ¢ 0.60 1.75 .14
3785.00 4.04 31 3,26 476 81 0 0.00 48 .13
3787.00 4.60 ST 4.69 470 102 ¢ 0.00 2.17 «32
3790.00  3.29 .26 2.66 475 81 0 0.00 249 » 16
3792.00  5.22 51  5.20 472 100 0 0.00 94 .15
3795.00 3.94 «33  3.42 474 87 0 0.00 +56 .14
3797.00 1.99 17 1,71 474 86 ¢ 0.00 .39 .19
3800.00 1.13 10 1.04 475 92 0 0.00 .11 »10
3802.00 4.52 43 4,24 467 94 0 0.00 .94 .18
3805.00 2.98 «19  1.97 475 66 0 0.00 .36 .15
3807.00 1.75 .00  1.03 475 59 0 0.00 .11 .10
3810.00 1.91 .17 1,59 471 83 0 0.00 24l .21
3812.00 2.4l «25  1.69 473 70 0 0.00 1.28 +43
3815.00 +56 .30 2.89 476 516 0 0.00 .73 «20
3817.00 2.75 40 4,42 475 161 0 0.00 242 .09
3820,00 3,71 .28  2.54 475 68 0 0.00 +80 +24
3822,00 .50 17  1.71 468 342 0 0,00 .37 .18
3825.00  1.47 .06 «32 477 35 0 0.00 «15 $22
3827.00 .93 A3 1.47 479 158 0 0.00 «15 .09




.

¢

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

®

FOR : NMORSK HYDRO A/S Prianted at : 22:32
WELL : 7219/9~1(SIDETRACK) 1 26 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TQC PC S2 TMAX 82/TOC S3/TOC S0 sl TPI
" iwt mg/g degC HY 0L nmg/g nng/g mg/g
Cuttings Samples
3830.,00 3.21 .18 1.75 480 55 0 0.60 47 .21
3832.00 3.99 .26 2.54 479 64 0 0.00 +64 »20
3835.00 4,56 .37 2.59 473 57 0 0.00 1.89 42
3837.00 1.85 .14 1.25 475 63 0 0.00 48 .28
3840,00 1.18 «12 «52 463 44 0 0.00 94 64
3842.00 1.26 .09 84 478 67 0 0.00 « 26 24
3845,00 1.22 .10 70 472 57 0 0.00 +54 JAb
3847.,00 1.01 .08 .88 473 87 0 0.00 .11 .11
3850.00 2.71 «20 1.87 475 69 0 0.00 .51 .21
3852,00 .99 .03 «27 481 27 0 0.00 .08 W23
3855.00 1.19 .03 .26 483 22 0 0.00 .10 .28
3857 .00 1.17 .10 1.13 479 97 0 0.00 .12 .10
3860.00 .88 .08 .71 474 81 0 0.00 21 223
3862,00 1,85 .13 1.16 478 63 0 0.00 .42 .27
3867.00 1.21 12 1.34 477 111 0 0.00 .14 .09
3870.00 9.97 «82 8.67 475 87 0 0.00 1.18 .12
3872.00 3.43 .24 2.32 475 68 0 0.00 «63 21
3875.00 6.72 «38 3.39 475 50 0 0.00 1.23 27
3877.00 ¢.00 .67 6.83 468 0 0 0.00 1.19 .15
3880.00 5.02 .54 5«34 472 106 0 0.00 1.17 .18
3885.00 1.15 .08 .65 472 57 g 0.00 «32 .33
3887.00 1.50 +15 1.61 476 107 0 0.00 .16 .09
3890,00 1.50 »10 .92 478 61 0 0.00 «31 +25
3892.00 .99 .09 706 477 77 0 0.00 +34 .31
3895.00 1.95 .06 46 479 24 0 0.00 «26 +36
3897.00 1.13 .08 «72 480 64 0 0.00 .24 +25
3900.00 5.95 Y 4.65 479 67 0 0.00 1,03 .18
3902.00 06 +05 .35 483 583 0 0.00 + 20 « 36
3905.00 1.06 .08 .69 479 65 0 0.00 .23 +25
3907 .00 1.44 11 1.22 485 85 0 0.00 .14 + 10
3910,00 5.72 42 4,37 479 76 0 0.00 .67 .13
3912.00 1.00 .06 .51 478 51 0 0.00 .17 «25
3915.00 1.61 .09 .86 479 53 0 0.00 .21 20
3917.00 1.68 .13 1.45 481 86 0 0.00 «15 .09
3920.00 2,98 .20 2.00 473 67 0 0.00 N .13
3922.00 1.48 «11 1,01 480 68 0 0.00 .26 .20
3925.00 1.20 06 .56 481 47 0 0.00 .16 .22
3927.00 2.24 .17 1.86 478 83 0 0.00 .19 .09
4930.00 1.10 05 A8 477 44 0 0.00 .16 «25




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S
WELL : 7219/9-1(SIDETRACK)

SOURCE BED EVALUATION

Printed at

LY

22:36
26 Jul 1988

FREE HYDROCARBS

DEPTH TOC PC 82 TMAX $2/TOC S3/TOC 50 Sl TPL
o vt mg/g degC HI 01 wg/g mg/g mg/g
Cuttings Samples
3932.00 2.29 15 1.46 480 64 0 0.00 +33 .19
3935,00 2.32 »15 1.42 462 61 0 0.00 .33 .19
3937.00 1.25 «10 1.06 476 85 0 0.00 .11 .09
3940.,00 1.83 W13 1.10 474 60 0 0.00 «45 +29
3942.00 2.08 .18 1.39 477 67 0 0.00 « 77 +36
3945,00 1.51 .16 1.21 470 80 0 0,00 .69 +36
3947.00 1.62 W12 1.33 483 82 0 0.00 .13 .09
3950.00 4,82 o 74 7.90 477 164 0 0.00 1.05 .12
3952.00 4.60 46 4.62 474 100 0 0.00 «96 17
3955.00 4,61 « 28 2.87 479 62 0 0.00 46 .14
3957.00 1.15 14 1.56 483 136 0 0.00 .15 .09
3960.00 3,70 1.39 13.84 467 374 0 0.00 2.86 .17
3962.00 6.52 «71 7.40 476 113 0 0.00 1.16 14
3965.00 4,93 .29 2.95 481 60 0 0.00 .52 .15
3967.00 8.04 1.06 11.70 477 146 0 0.00 l.11 .09
3970.00 5.49 1.07 11.59 479 211 0 0.00 1.36 .11
3972.00 3.13 «18 1.86 486 59 0 0.00 +36 .16
3975.00 4.98 +36 3.80 482 76 0 0,00 .49 211
3977.00 12.10 .74 7.95 481 66 0 0.00 97 .11
3980.,00 6,57 .41 4,35 433 66 0 0.00 +60 .12
3982.,00 3.23 »25 2.48 484 77 0 0.00 «59 .19
3985.00 2.25 «27 2.85 483 127 0 0.00 <45 14
3987.00 2.48 .16 1,62 485 65 0 0.00 .28 15
3990,00 4,24 « 40 4,30 431 101 0 0.00 o351 +11
3992.00 1.65 .08 +77 485 47 0 0.00 22 22
3995.00 2.17 .16 1.49 481 69 0 0,00 <49 .25
3997.00 1.90 .11 .84 481 44 0 .00 .52 +38
4002.00 .90 .04 .37 487 41 0 0.00 06 14
4005,.00 1,39 .03 32 461 23 0 0.00 .05 .14
4007 .00 2.09 .18 1,92 485 92 0 0.00 23 .11
4010,00 2,02 o1l 1,18 460 58 0 0.00 .16 W12
4015,00 1.12 .04 LA40 476 36 0 0.00 .05 .11
4017.00 1.09 .06 62 474 57 ] 0.00 07 .10
4020.00 1,04 .03 +28 469 27 0 0.00 04 .13
4022,00 1,04 .07 .79 433 76 0 0.00 .09 .10
4025,00 .90 .03 +32 467 36 0 0.00 .04 .11
4027 .00 1.80 .10 1.12 485 62 0 0,00 .14 .11
4030.00 .90 .03 « 30 467 33 0 0.00 04 12
4032,00 .97 .03 .32 476 33 0 0.00 04 .11




¢

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

Printed at : 22:41
: 26 Jul 1988

FOR : NORSK HYDRO A/S
WELL : 7219/9-1{SIDETRACK)

SOURCE BED EVALUATION FREE HYDROCARBS

DEPTH TOC PC 82 TMAX $2/T0C 83/TOC S0 Sl TPI
m %wt ng/g degC HI 0L wmg/g mglsg ng/g
Cuttings Samples
4035.00 .98 04 .39 439 40 0 0.00 .05 .11
4037,00 1,80 15 1.60 470 89 0 0.00 .16 .09
4040,00 .68 .03 31 469 46 0 0.00 .04 .11
4042.,00 .65 .03 .29 465 45 0 0.00 .04 .12
4045 .00 .89 .02 <22 459 25 0 0.00 .03 .12
4050,00 .99 .03 .28 421 28 0 0.00 .04 .13
5052,00 1,27 .05 .53 481 42 0 0.00 .06 .10
4055.00  1.45 .07 JJ6 476 52 0 0.00 .08 .10
4057.00 1.01 .08 .92 475 91 0 0.00 .09 .09
4060.00 1.23 W07 .76 459 62 0 0.00 .08 .10
4062.00  1.09 .06 .65 474 60 0 0.00 W07 W10
4067.00 1.05 04 48 484 46 0 0.00 .05 .09
4070,00 .97 .04 L2 474 43 0 0.00 .03 .11
4072.00 .83 .05 .54 475 65 0 0.00 06 .10
4075.00 .69 04 49 475 71 0 0.00 .05 .09
4077.00  1.49 10 1,06 479 71 0 0.00 .10 .09
4080.,00 .72 .05 .51 464 71 0 0.00 .05 .09
4082 .00 .89 06 .63 469 71 0 0.00 07 .10
4085,00 i .05 51 474 66 0 0.00 ,06 W11
4087 .00 .75 +05 .53 482 71 0 0,00 .05 .09
4090,00 .61 02 27 469 44 0 0.00 .03 .10
4092,00 64 .02 .23 468 36 0 0.00 .03 .12
4095,00 1.08 .02 .23 444 21 0  0.00 .03 .12
4097 ,00 .58 .03 .38 486 66 0 0.00 .04 .10
4100.00 .80 .03 .35 483 44 0  0.00 .04 .10
4102,00 .98 .05 .58 489 59 0 0.00 .06 .09
4105.00 1.31 .07 .72 478 55 0 0.00 .08 .10
4107.00 1.33 .06 .69 484 52 0  0.00 .07 .09
4110.00 2.41 J15 1.61 48B4 67 0 0.00 W17 .10
4112,00 1,01 .05 .58 470 57 0 0.00 .07 .11
4115,00 .98 .06 .59 425 60 0 0,00 .08 A2
4117.00 1.04 .05 .56 484 54 0  0.00 .06 .10
120,00 1,12 .06 .64 477 57 0 0.00 07 .10
4122,00 .99 .05 .52 469 53 0 0.00 06 .10
4125.00 1.09 .07 W75 477 69 0  0.00 .08 .10
4127.00 1.06 .05 <54 481 51 0 0.00 .06 .10
4130.00 1.27 .08 .82 469 65 0 0.00 .09 .10
4132,00 1,02 06 .63 481 62 0 0.00 .07 .10
4135,00 .80 .05 +55 480 69 0 0.00 .06 .10




é

EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 14:21
WELL : 7219/9-1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH TOC PC $2 TMAX $2/TOC S3/TOC S0 51 TPL
m fwt mg/g degC HI 0L mg/g wg/g ng/g
Cuttings Samples
4137.,00 .98 .05 .60 482 61 0 0.00 .06 .09
4140.,00 87 .05 «33 480 61 0 0.00 .06 .10
4142.00 1.02 06 .60 480 59 0 0.00 .07 .10
4145,00 .67 .04 .48 480 72 g 0.00 .06 .11
4147,00 1.02 .07 75 477 74 0 0.00 .08 .10
4£150,00 1,04 .16 1.73 482 166 0 0.00 »20 .10
4152.00 1.22 .29 3.18 480 261 d  ¢.00 29 .08
4155.00 3.29 +29 3.20 481 97 0 0.00 <30 .09
4157 .00 .97 05 .53 480 53 0 0.00 .05 .09
4162,00 1.69 .22 2,45 465 145 0 0.00 .24 09
4165,00 2.65 +25 2,71 489 102 0 0.00 «26 .09
4167 .00 1.25 «06 .70 482 56 0 0.00 .07 .09
4170.00 2.72 +25 2.70 480 99 0 0.00 .26 .09
4172,00 1.24 .09 1.00 482 81 0 0.00 .10 .09
4175,00 1,79 .14 1,51 489 84 0 0,00 «15 .09
4177.00 l.74 .09 1,02 486 59 0 0.00 .10 .09
4180.00 3.46 17 1.85 497 53 0 0.00 .13 .09
4182.00 7.33 77 8.49 480 116 0 0.00 .78 .08
4185.00 4,48 27 2,97 491 66 0 0,00 29 .09
4187 ,00 4,25 o 24 2,60 490 61 0 0.00 .25 .09
4190.00 6.92 .35 3.83 492 55 0 0.00 .37 .09
4192.00 9.20 70 7.68 491 83 0 0.00 74 .09
4195.00 7.71 «66 7.35 492 35 ¢ 0,00 66 08
4197.00 4.31 .26 2.84 487 66 0 0,00 .27 .09
4200,00 7.68 .54 5,94 489 77 0 0.00 .56 .09
4202.00 8.26 «79 8.40 492 102 0 0.00 77 .08
4205.,00 3.92 +36 3.94 490 141 0 0.00 37 .09
4207,00 5.24 .28 3.13 485 60 0 0.00 +30 .09
4212,00 2.63 .16 1,76 491 67 0 0.00 .17 .09
4215,00 3.97 .16 1.76 492 44 0 0.00 .18 .09
4217,00 2.74 .13 1.41 490 51 0 0.00 14 .09
4222,00 10.45 1.29 13.45 480 129 ¢ 0.00 2.09 .13
4225.00 3.71 <43 4.50 427 121 0 0.00 .65 .13
4227.00 1.57 .09 1,01 488 64 0 0.00 .11 .10
4230,00 2,00 .10 1.07 490 54 0 0.00 .11 .09
4232,00 1.46 06 .69 493 47 0 0.00 .07 .09
4235.,00 1.20 +05 .32 492 43 0 0.00 .06 .10
4237 .00 1.00 .06 .65 492 65 0 0.00 07 « 10
4240,00 .87 04 44 488 51 0 0,00 .05 .10
4242,00 .79 .03 «37 492 47 0 0.00 04 .10
4245.,00 .81 .03 .31 541 38 0 0,00 04 .11




é

EXPLORATION LOGGING GECOCHEMICAL DATA PRINT

FOR : NORSK HYDRO A/S Printed at : 14:25
WELL : 7219/9~1(SIDETRACK) : 16 Jul 1988
SOURCE BED EVALUATION FREE HYDROCARBS
DEPTH T0C PC 52 TMAX S$2/T0C 83/T0C 50 Si TP1
m Zwt mng/g degC HI 0I omg/g wmg/g ng/g
Cuttings Samples
4247 .00 .82 04 <41 480 50 0 0.00 «05 .11
4250 .00 60 .02 .19 495 32 0  0.00 .03 .14
4252.00 .60 .02 21 501 35 0 0,00 .03 .13
4255,00 67 .03 «29 5301 43 0 0.00 04 .12
4257 .00 .71 .03 «32 456 45 0 0.00 .04 .11
4260 ,00 +68 04 .39 459 57 ¢ 0.00 .05 .11
4262.00 .76 .03 .37 493 49 0 0,00 04 .10
4265.00 » 79 04 +41 499 52 0 0.00 .05 .11
4267 .00 .63 .02 .17 466 27 0 0.00 .02 .11
4270.00 N .02 «24 491 39 0 0.00 .03 .11
4272,00 .61 .03 .32 476 52 0 0.00 .04 .11
4275.00 .68 .02 .22 487 32 ¢ 0.00 .03 .12
4277 .00 +53 .02 17 412 32 0 0.00 .02 .11
4282,00 «60 «02 .19 488 32 0 0.00 .03 .14
4285,00 «53 02 17 491 32 0 0.00 .02 .11
4287 .00 «50 .01 .16 415 32 0 0.00 .02 .11
429%0.00 +«54 .02 «20 495 37 0 0.00 .02 .09
4292.00 +55 .01 .16 491 29 0 0.00 .02 .11
4295.00 «49 01 14 490 29 0 0.00 .02 .13
4297 .00 .69 .03 .30 494 43 0 0.00 .03 .09




EXPLORATION LOGGING GEOCHEMICAL DATA PRINT

FOR : NORSK HYDRO
WELL : 7219/9~1A

THE LITHOLOGLES OF THE FOLLOWING SAMPLES WERE
PICKED AND ANALYSED SEPARATELY 1IN ORDER TO
DETERMINE THE ORIGIN OF THE ORGANIC CONTENT.

SOURCE BED EVALUATION

Prianted at : 20:537

: 28 Jul 1988

FREE HYDROCARBS

DEPTH TOC BC $2 TMAX S2/TOC S$3/TOC S0 51 TP1
o AWt mg/g degC HI 0 mg/g  mg/g mg/g
Cuttings Samples
4005,01 1,01 .11 T4 464 73 o 0.00 +57 44
4005.02 6.54 .38 3.67 478 56 0 0.00 .92 «20
4010.01 1.62 .16 1.25 471 77 0 0.00 .68 .35
4010,02 1,80 «15 1.11 475 62 0 0.00 .69 .38
4057.01 1.04 .08 54 458 52 0 0,00 .39 .42
4057 ,02 1.64 +26 1.87 468 114 0 0.00 1,32 W4l
4065.01 «50 .08 .54 458 108 0 0.00 «39 42
4065.02 1.76 14 1.27 460 72 0 0.00 .46 .27
ANY DEPTH WITH (.0l) AS THE LAST DIGIT REFERS TO
PICKED LIMESTONE CUTITINGS.
ANY DEPTH WITH (.02) AS THE LAST DIGIT REFERS TO

PICKED CLAYSTONE DATA.



APPENDIX E
LITHOLOGY DATA SHEETS
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o and

GEOCHEMICAHL ANRLYSIS SHMPLE LITHOLOGY DRTA
NORSK HYDRO A/S WELL # 72139-9-1R

SHEET No ! DEPTH INTERVAL Z 0 #¥+ m to 2130 m
GEOCHEM UNIT 175 RIGC POLAR PIONEER
GEOCHEMIST M A el s et
BEPTH PRE~PICKED LITH AMALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
ST | Ser €St
3
1.
Gv CLUST, PRED M G, OCC M BRm GH- OLUEY,
2033 |toe . | CHAISTONE Birt - ANG, AR SuBF 33, NoM CALL
N s - tossEL] LRI ES:
2080 100 |34 o | crAusTONE eLMsT, AfA
2082 |85 15 | ““lio | cenvstone S o Sl
2095 LAT Mo ANALMSrS
208% | 50 |30 260 | capaqsSToME caMsT, AR
oL orv G, 8
2090 %o 30 | CLAYSTONE  [CR3T, PRED Al4, o8P
- - Xz
2092 | | F0 20 | CLAMSTONE | SHUST MEM- MmplecH, FRED Bt
2044 3o 20 | coAsTONE s, Gen AlA
20 9% To 26 | CaAMeTONE cmmﬁ? fpﬁe;s&sh’ ock o BRu Y,
Aloo £6 26 | CaAMeOVE CLnsT, Gen Ala
- [
MST, Mo rt DIKGY, B - e AMG
202 _ %0 10 | CAUSTONE oce n:ca.op-gﬂ., Nom~ CALe ~ ’
83T, LT-M sen &', v.e - b,
2{ o L.- ) qo 'b s *”D sTo ”E SUGMG’; ”.»O:‘:b‘":" ﬂ&”" k;:‘p”-rpx'"i:_:'&,ql.ﬁ
2105 Qo 26 | CwuAYsSTONE csT, AfA
ceMST, PRED M (M — DI &1, HY, By
2010 %6 20 | ZLAYsTANE caMsT, #[A
20z Q0 20 | CLAvSTONE ceust AfA.
CensT, M &Y, occ. M BIL G ZLoc. OV BAN
o ’ ‘ t
rALE LY 1o 2 CAAMSTONE Buuy, Beme suprise Fgultuc_sf-ﬂ.
CLMYT, ;o bie gt — oLv RN
’L I '-+__ ?D 20 CAP:“{%TQAJ& | PreD ﬁ(ol‘.vf: 195, ST Mlcﬁoru.c.’
120 Fo 20 | coAatsTONE cLMST, AP, BeMe v SLTY -
CLUST, h Cou GH - M GV, soRFiss
%2z had 20 | CRAMSTONE | Joini, Micsomes - ’
LT, PREDP M PRI, O M M RR
21 9—-5 20 20 C:p(jiol\’ (= M OLY 64, SATY, MiCRoM (< ‘
212+ ¢o 20 | cLAMSTONE crasr, AfA
20320 q0 {0 | CRAYSTENE 5T, "/‘




GEQCHEMICARL ANRLYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRO R/5 WELL # 7218/9~1R

SHEET Nao 2z DEPTH INTERVAL 2132 m to 2i9% m

GEOCHEM UNIT 175

RIG POLAR PIONEER

GEOCHEMIST M. Lodaesortt.
DEPTH PRE-PICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
Cimart ST LT [ S5T
2122 | 20 | 20 to | coavsToONE censT, Ala
_ LM ST, M &Y, sce M oLG Gy, SURFISS,
2125 |20 | 20 bo | cLaqsTonE Com U SLTY. eom v AICROPCC -;a. HigRa PeR
213% ﬁﬁ_ 50 £0 | CLAYSTONE ersT, AlA
2140 (%5 [0 10 | LnaRYSTONE ceysr, A/A
5T, v & F8S MiCinml €
212 q, lo Sier Sre e i:;“ &ioe G'1,5u8F85, v M
248 90 {6 | siersrome SATST, A4 mocv - Mt
24047 6o 4o | SteTSTONE $aTsT, A/4
2150 Go Lo SteTsToNE SLTST, AlA
2452 Lo 6o | sLTsTONE SLTST, AfA
{
2455 5o Zo |l $LTSTRNE SATSY; A /A
ScTST; M oLV B4, 6cc ML G, SUBFSS_
Zis® 60 Y0 | S(TSTONE I:-Iicﬂb:"\lc,&oc MicRO PR, TR c&éﬁf-&s
260 20 20 | SILTSTONE SKTST, G&m Afp
2162 Yo bo | SiLTSTONE swrTer AlA
21645 ¢o 6o | SI1CTSTOnE s«1sT, AfA
LuTET = ot Die 6, MaLu &, SUBFISS,
216% 30 Jo | SiTsTONE toe SU{ﬁ'_m'_v cc@Omic, Al CARE FRAG-
2130 to 9o 5“.-1"‘51"6“& S4TST, -EN A’/A; V MicRoMy e
yN i Y ro 0 | gicTsTONE SaTST, AlA
SGATST , M Bap - 61, Fiss, v
23 0 A0 | SicTorONE MecROMIC. ace SDY, NoN CALC
| 217 F o q0 | SILTSToME S4TST, f/4
1210 to 90 | S(LTSTONE SATST, a/a
SLTST M AT — M G /BRI GV, Figs YV
y XL w0 05 g6 | S¢ t—T‘S‘roqu: MICROMIC, Lot S84 u/ey CALL
2135 |10 | 30 20 | S TSTONE seTsT, A/A
2i18F | 1te | 3o | 1o 1o | SiLTSToNE s&TST, A A
CaMST, M DI M e M P B0 6N, F g
2-1‘?9‘ {0 Fo o ib CLA‘:[_S:!‘OME Ave St MicRemie, Non chlc ’ '
SLTST , 1 DL GHARRN—~ M BAM &, Fr55
2192~ |40 140 | 10 [0 | S1LTSToNE VL PUCROAIC, , Mon CALC ’
2195 |o | 4b |0 {10 | s1eTsTONE ST, AfA
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GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DARTAH

NORSK HYDRO AsS WELL # ¢72183-/9-1A

SHEET No 3 DEPTH INTERVAL 2% m te 2260 m
GEQOCHEM UNIT 1?25 RIG POLAR PIONEER
GEQCHEMIST . bocaAn .
DEPTH PRE-PICKED &ITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
LST | cLysrise3riss7
2193 |go |60 |20 | f0 CeAYrRUE Gy, Giy fidey lam, mmicf foen, Spfnty
2_2015 _,;h 0 |0 |70 CCHJ"m:/é.':— Alézy, b, if Sy Gds - L
2200 15 |30 Vo |10 | ceaytmne
ZLGS__ 10 130 (10 | So LAy fron €
2204 120 | 10|10 |so ceAyr e
2210 |1 |10 [So |0 CLAYL7PE
22 |\m b |50 | P conyrme | Wb gy, by, dub #id, ol cole
2215 (R o |So |qgo | ceAYimet
22V m ik Lo [ qe LAY TORE
2220 1R | Jo |So |Zo | ceAmA
2222 1R | /o | So |40 | Ayt ,
_@-_2-_2;5 TR | I0 |40 | SO C LAY TOVE 2y 0 g3 fber bl J/ky,-a?/*/ng { cedl-
2227 | g2 | t0 |46 |s0 | cooprmue '
2236 |7 |10 | 4o S0 | cthpmnE -
232 R | |qo |Se CLAYS I4E™
2235 |m {te |qo | SO CLAsoe
2237 ;e 10 (40 | So CLAYr ronts
240 i /6 {30 |60 | ceayimee VK Gy, 59 b, 6043, frit, iKly, 1/ cof.
2ZAT |1’ (20 | 30 | <o LA TOmE
2245 're |20 |20 | %o cLplToné”
| 2% (m {20 |30 [sO cotTuE
1250 | |40 |30 |30 | coawmce
2282 |y ‘so0 | /0 | @0 LAY e T34, 0fv G, e Uiy L platey, ifhey
2_253 |\ |So |/0 | #0 CLYDAE e as
22572 |1 |So |10 | 4o czz;,cfm-é‘
2260 |— | g0 |10 | 10 A A i
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GEOCHEMICRL FANALYSIS SAMPLE LITHOLOGY DRATR
NORSK HYDRO R-/S WELL # ?219.9-1A
SHEET No A4 DEPTH INTERVAL 22672 m to 32°% m
GEOCHEM UNIT 175 RIG POLMHAR PIONEER
GEOCHEMIST - bocAn
DEPTH FRE-PICKED LITH ANRLYSED LITH ANALYSED LITHOLOGY DESCRIPTICN
ST |eLyst|semrissT
2262 | . 89 |lo |lo | cchyrronE | R
2265 <o |10 |90 | coayerones | 95, 99,5k oo, g7y ol eode
267 70 |/e |20 CLAYLTOLE
2170 ge |0 | 3o CLAY Cront
22 Se | R [So CLAYCTOAE
235 go | | bo CLAYToAE _ ‘ ‘ D
2273 do |~ | & SARASTOE ‘;,/;’f ﬁ«f . f: - v grer et i 2T
2280 3 | — | 7 SAMDS TOrE” e
2282 30 |- |Po | Buacnts | 20 U, by pll 04y g5 med
22 &S 20 |- »0 CLAY Frone P SPIRE, o cad
nxEt 30 |~ |Pe CLAYSTOIE
?.2530‘__ 1 3e | - |Pe M‘&"”‘{’_
ol ST L - |90 | comrme .
' 2295 o 20 CLAY rronE a9, 99, v o3, medd fom 00 Aol
H 2294 < | fo | o dwﬂ’;m[ %, &, ¢7A{7; iz g
239% 20 [P | Po Ly frnE
12301 Jo /0 | éo LAY SO
305 Fo | 10 |60 CLARYISOrE
|| 230+ S0 (/0 (6o SAAASTOM & il elr, [ - vp I, maj?irMJ
23/0 do |te | so| Sonnormre @G TRy et %I TP -
2312 | gp | (g0 | “Ayimre
2315 q0 |70 |Xo Sl L rorte o
4 LU So |t | Eo S A rosk ﬁ/’i’*’/ﬂmu L~V G & P grr, moel
2320 |2 (30 | 10 |60 | ciamme | 5 meel= iyt
| 232 |2 |80 | 15 |b0 | cttimmE
| 2325 | 72 |20 |70 "} 60 | Smasmné



GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DATAH
NORSK HYDRO A-S WELL # 7213-39-1H

DEPTH INTERVAL 232#

SHEET No 5 m to 2L39%¢ m
GEOCHEM UNIT 175 RIG POLAR PIONEER
GEOCHEMIST . bocan
DERPTH FRE-PICKED LITH RMALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
LST \CLysT (83T 7
232F {7 |30 | /0 | b0 mua/mué‘ ) o
235 |2 |30 |0 | b0 | smmrrme | F-F g o Brpp medarly
?,332 Z |30 | /e |éo LA TDI-E Al g |
12335 3o |r0 |66 | coavimar
233F 30 | /6 |de |  cravrrorE
2340 |72 |36 | 4 | e cLavrrone= | T 99, 59, acyvx/yg, R
?.24‘2." 7 |2 |sr |€c CLAysToAE b5, 7 /AI-?/ S/ f?’ "“f”"éf.?’ﬁ
2345 |m | g |10 |5o CLAY L 1DTE B
2347 & |lfo |/e ELAMTOIE
2380 _|8e |2e |20 cAssrorE
2362 So |20 |30 LA Tor-£E -
2355 éo |2¢e |2e CLlyrrorE 99, 99/%e0, o, see &l , Blis, com¥;
7.35; B 5o 26" | 20 Smaprond 7z ’/‘ff//'& Il = nen eede
2366 So (2o ;;_ Iy M{MAE-_ -
2362 20 |ee |&o SIS TDAE™ )
236; ) 2o |&6 |€o Ko Ve L
2367 2o |2¢ |60 CLAY frorE )
'?_3’?0 30 |, Té0 CLAY LT AE Jfﬁ?/jyz ’/V:)ﬂ,/m/d“//’%amaf
2372 g0 |70 |So ce HY Srone F %y, p /7 AR At e
2375 S0 (7R |xo LAY TONE
12377 | |se |10 |40 | ctAvtrons
238c So |/0 |s¢eo LAY fronk
12382 so |20 |« CLAATTIE
23&:5' se |ag |2° LAY e ﬁtfy/ﬁf 1010 95, 79/9t1 , mod
23%2 so (20 |30 LA TINE TPy e :
2390 o |20 |20 fM};W;F




SHEET No §

GEOCHEMICAL ANRLYSIS SAMPLE LITHOLOGY DRTAH
NORSK HYDRO RA-S5 WELL # 7?2135-8-1A

DEPTH INTERVABL 239L m
GEOCHEM UNIT 175

to 2455 m

RIG POLAR PIONEER

GEOCHEMIST &. DocAn
DEPTH PRE-PICKEDR LITH ANALYSED LLITH ANALYSED LITHOLQGY DESCRIPTION
Fig LT [ ¥ cal Ex S

234% {50 |30 |20 ‘%;,@{
123495 go |30 |Do CLAY T TDAE
:;; B g0 {30 | 30 C.f:;‘;fm-é‘ 9. 99 /brn, b/% fom , rec A/, Fley
{ 2900 qge |30 |30 c.c.M.(m:é‘ /3, M: emiély, 0”—_ L 1aty , 1] 11y
| 2. A2 0 |30 9o CLAY S TONE Nom LA C = e ERFC”

240% 3o |20 |90 LAY rOrE

2A40F 3¢ |$0 |#0 CLAYTITE

ZA4to 3o (S0 |0 LA [t

2412 | 130 |30-.| @2 LLAYSord

2415 | /B 130 |20 |50 | S4nusnr€ 7},,., Zarl Aw,o ma/ w777

2 30 |20 | €2 | Soabs e J:gf;"“"@’/"y Rl )T

2420 — |7 7T | SHurmrE

24 | e e\ s0 | Soprmone |

225 | |7 |20 |/0 | cimrroae N

U 27 o |20 |/O CLAYTor L

2430 N bo (o | r® LAY rrerE ok }_7/1/1/19, .75~M, gee Ze/ J/

2432 - 3o |60 |/0 C LAY Soae / WH? rL=ron e
12435 2o |0 (20 CLAY (oA

243+ 30 |90 |30 | ciAvmr€

2Yylo Fo (20 (90 LA TOrE
242 qo |20 |(FC LLATIrE
121723 So (/0 |99 |  catrpre

2043 So |70 |92 LAY AOrE Sy ’??/lm/ ?%/Mﬂ/

24 S o: __' Po |20 |/O LAy o€ —dﬂ‘?—(:rm'é ﬁm%—
(2452 | 7 |0 | | At

zuss 20 (o | & LAy r€




GEOCHEMICAL RANALYSIS SAMPLE LITHOLOGY DATH
] NORSK HYDRO A/S WELL # ?219-9-1R
1 SHEET No 3 DEPTH INTERVAL 245F m to 2520 m
GEQOCHEM UNIT 175 RIG POLARR PIONEER
GEOCHEMIST & . dacH
i DEPTH FRE-PICKED LITH BNALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
LST |etr (7 257
sus | 4o | re0lse | cayrons | K999, 990, P e X,
| 24 60 2¢ V0 | 7o CLAVITORE ":"' 7777 47, m.é/;,_r/b Y
5 246> | 2o | S | A Ay Tk J N e
] 24 65 2v | B | s AT
24 b3 jo jro | s CLAY frorE
}i 230 o f /o | 50 LAy roré
2472 i A i CLAYRrE » ' ‘
24 P8 0 | o |5 C LIS rnE 99, 6m ,0tc ro lpen, oce 6/&;},,6»'\
, T R S 777
2Pt | 2 i frow A TONME 3&{ ) _,»j/ijzxd@
2480 | | i LAInE
2482 [0 |1e (50 CLaMf7or€
2485 | |/e jlo | L AironE
legs | Lo lien )% | comppne .
2490 1o |re | 50 Ctoptrornk | _jf‘ﬁ?/?}/ d/tf j,rgm mX:é_h
1 24492 20 | % LA TnE ca,/jc é"? Ty 1f me
[ 2495 - {7070 | Cetyrmne”
] 2497 m | e |7 Lty HE
? 2 SOD L fie |70 CLdey frore™
‘ J 2502 2c | /e | A Cepys S rore
| 2805 z¢ (e | T CLA&’/‘M dg?\?ﬂ’/f/?j}///m Gen 6/%,024
: 2507 | jo (/e | %0 %M_ ’”7 77 f/‘dj 2
280 /e |20 | A a;yfw )
2517 o 2o | & J N B
2515 10 |k |2 | e
2817 /0 3 | 6o LiAygpre
1520 | 0 | v | 60 Ciney ) POE™




GEOCHEMICAL ANRLYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRQO RA/S WELL # 7213-9—-1H
SHEET Ne ¢ DEPTH INTERVAL %522 m +to 22587 m
GEOCHEM UNIT 175 RIG POLMR FIONEER
GEOCHEMIST & Boan]
DEPTH FRE-PICKED LITH ANRLYSED LITH ANALYSED LITHOLOGY DESCRIPTION
ST lecygrieenr T
2826 |/ |0 )£ CCAYToRE
2622 Fo |ge r/z,rﬂb.ug' 97/99/“"” 'z"’" oee Ao, /"‘6/ ‘5/‘4.‘7
B . JJ- //9 V2 F] -JI z
2.5LS 7|0 | CLAKTOrE
2827 e 2z |5 CLAY S TORE
2530 e ey [rorE
2532 i A K ¢ CAYNOrE ,
2535 7 |20 |50 LAY (rE f?”yy, o/yj_?,dccjm@%ﬁmﬂ,cc
2534 e [ le (s LAY [OrE e 2L g 7
2540 o | & LT TOE
2542 | |30 | cuapmrd ]
2545 | 30 | o CLAIIrE
2 S47 m 2o |50 | ciaypmaE T 57, 9, boillgy, Lo, BTy
e | T o | e [T et
{2552 |__ 2 _| e —
28552 | (ML |0 tac cLAyrmre
2.85¢€ 100 f(wm_f L
2857 e 70 o hiin —
2860 /0 ge LAy (e
2562 10© Ge LAY IrE
2565 /o g0 e 99, 9309 01 35 , ferns b/ky, o
2564 /o o | CALAY/TIrE 79 e /’/"'7/-’/’ —’/{‘7/{( ¢calc.
2570 /e 76 | cay/mrE )
2 $A2- /0 70 LA AE
2575 . 10 70 Let K or ks
2577 “ qc _W_
|2sse | e g0 L AATTFE i
ﬁ{i‘{ ~ /o 70 %m B -




SHEET No 1

GEOCHEMICAL ANRLYSIS SAMPLE LITHOLOGY DRTAR
NORSK HYDRO R/S WELL # 7213-3-1A

DEPTH INTERVAL 25¢S

m to 2647 m

GEOCHEM UNIT 175 RIG POLAR PIONEER
GEQOCHEMIST - DocAw
DEPTH PRE-PICKED LTITH ANALYSED LITH AMNMALYSED LITHOLOGY DESCRIPTION
(ST |elgr e BT {5ST
2855 s Vg CLAY frore
2587 j R fe0 (_wyw{ ~” 9y , 99/br, ace yﬂ/g 9, /wa/ o
2590 e /et CU"YIM 7ecA , B e p kg
2592 glot e |90 CANYIBRE
2545 T~ 10 CeayimorE
| 25972 | 7= 4 (iagrrr€
1600 Loje |70 wmﬁ_f- )
262 | o (g0 &Mm{j
2605 72 | e | %2 Loy pee . ‘
2603 ) co | & | suBronf 9978, o 3ylbm, frm, oue Kol
2.6 }_o_- B 2t | == SA) g‘;m/f: % 7{;7:9/51& ‘A, 74 e
26/ | 6 |w | Smesrame o
2415 | ke s tso | ShapsronE ~
261F | e | so SABSTOAE Vf /yﬁ', [/:mf;»é
2620 | w50 | shnoiromd b et
2622 e |z | cAnprmal T
2625 2015 SAADSIDE
28627 e | g0 SAnD STOAE
24% 0 190 | sabsronE )
2632 | w |ve SILBTINE -
23_? B /0 Fe SABS T E %T?;_ oL qu ,6\ W L ozc
2637 o |10 | sansme Wf wh =
24640 1o \vo | sersoE |
2642 | 6|96 | SAdbsroE '
A5 | i | a0 Shid Croae
Z;?}- R SARNSTOAE




SHEET Na

GECCHEMICAL ANALYSIS SAMPLE LITHOLOGY DRTAH
NORSK HYDRO AsS WELL # ?213-/8-1R

lo

DEPTH INTERVAL 2656

JR——

——— [ER—

m to 7#15 m
GEQCHEM UNIT 175 RIG POLAR PIONEER
GEOCHEMIST . DocAv
BEPTH PRE-PICKED LITH ANALYSED LITH BNALYSER LITHOLCGY DESCRIPTION
(ST T |seldr T
L 24650 e |76 s‘wﬂjmaf‘
265L fev S‘Aﬂbf‘;u;‘- ZW/ pg- ‘47“{( seL pE, g -
2655 (66 | SADSTOAE Jobarg - mod = prly Grid- T
265 7“ ~ o | w0 SADSTOIE 3
2660 e | % SUToE
2662 m |0 |92 LLAYCIOrE )
2665 e I % CLAY I TOrE
2667 m |10 |92 CLAYSTONE 9. 9_;;/&-4 b, B, m;(,/ &k
2670 0 |ao SICTBTDAE d R R Aot
__z_é_:?:gﬂ ‘ N SICDTOAE
2675 | |eo cihgsore | T ]
2¢AZ | 7% | we? SIEE?AE
2460 7 oo SiTSTORE
;;;_ B ® |0 |@0 versrne | E39, 33/, #pmace qmr/-r;’ (4
2655 m e SeBTEAE o 2T ]
26 ¥4 20 - SO SrersronE
26 Go K /oo CLANTONE
2692 - lze | 5T CLaysTORE
2695 r | jeo CLaySTnE .
2497 e jeo | coaySrone P9 19 94, 21,02 K, §las, 1Pk
2790 o fred 1L BBIE / g wﬁl 2 Hﬁ
250 /07 ST /SArtS e
270 5 16T SCRY SAOSTIE
2A/0 T ot | Sary spaaTIeE
27/ L jew SHBrE
2LR2LS ) T | 7¢2 | suasT /SST




GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DBATA
NORSK HYBRO AsS WELL # 72213-/9-1f
SHEET Na H DEPTH INTERVAL 2714 m to 277% m
| GEOCHEM UNIT 175 RIG POLAR PIONEER
GEOCHEMIST €. DocAn |
% DEPTH PRE-PICKED L.ITH ANRLYSED LT1TH BNALYSED LITHOLOQGY DESCRIPTION
f CET Jeliar ST SH7 )
AR YA go| 6o | 20 | Shuvy SupmrE
2220 | |20 | Goeo [smaviamme |~
; WHatE| Rocike PyRolyYsls
LT leeyT | seBT | 557
{272 |~ |30 |30 |40
1275 |~ {40 |3e,|39° )
2227 |7 |30 jae |30 B
2230 |7 |36 |30 }ae _clul o’k‘yy/jj/ém,acc /-
2?31__} 30 |t0 |60 vee Lf, b/en, oL 7y, 9"“{[“'5
2735 |~ |20 |20 |60 N - )
2ABL || to 3::3 6o httoc€  Roca
2740 | |20 |30 | 50 )
244?__ ;- 20 | 3 | 5o 3 o
2745 |~ |40 40 |20 -
224F | 7 |40 | 40 20
i 2¥ 50 30 |20 So .
12#52 20 |20 | b0 L5 gy/brn 13y, fon e ke blhsy
27558 30 |20 |50 P15y P10y o ary 19 grely B lriF
|225% 2 | %o | 20 cee dl cote
j 2360 2¢ | 30 | SO
| 1362 20 |20 | &0
2345 20 |20 | 6o
T 2_?"'7” te |30 |60 B -ﬁﬁh’z 9?/?7/4""",‘@79,0% &/k, frmn
2330 20 |30 | 4o et by S cate
| 2720 | |40 |40 |20 )




SHEET No /2
GEOCHEM UNIT 175

GEOCHEMICARL RANARALYSIS SAMPLE LITHOLOGY DATA

NORSK HYDRO R/S

DEPTH INTERVAL 2745 m +to
RIG POLAR PIONEER

WELL #72139-1AR
2937 m

GEOCHEMIST & . DotAn
DEPTH PRE-PICKED L.ITH ANALYSED LTITH ANFALYSED LITHOLOGY DESCRIPTION
ST {couT| e BT SST
2715 30 |20 |50 |- WHoLE Rock
2777 3¢ {20 |30 '
27-50 20 {So | 3 ‘
2752 20 {3 | % p
2785 20 140 | 40 /
2767 20 | bo | 20 / yib de 39,59, 39/tm, fom
2790 20 | 6o | 20 / dee Ky ecc TP, 4%y, Fab, 7l Ca./C
2792 30 | 6o | lo ’
2745 20 | So | ! ‘
2797 20 |40 | 40 / L f Lo gon, mod b 175, S0 b
2500 50 3, |20 ' EI-TT »~ e
2607 So |30 |20 4
208 66 | ¢o '
2807 70 | 3o '
2610 5o | 20 '
281 9o | 1o ' f_[z._fﬂ‘ d& jﬁ,é-/v 11, 7o, oce el Kof
2615 %0 | 10 ' bluy %08, 101uky 9y fo SIBF
25F g5 | s :
2520 95 | § !
2822 50 | 20 /
2825 & | zo /
252# g0 | lo '
28630 reo | — :
2332 $o | o ' .(//7‘ q& 499, ?7/1’” I, pcc
2835 6o | 20 ’ 5/19, T T =T g e ]
2837 bo |20 ’




GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRO A/S WELL #7213./9-1A
SHEET No /3 DEPTH INTERVAL 240 m to 2902. m
GEOCHEM UNIT 1?5 RIG POLRAR PIONEER
GEOCHEMIST & . LPocAN

DEPTH PRE-PICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
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GEOCHEMICARL ANALYSIS SAMPLE LITHOLOGY DATAH
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GEOCHEMICARL ANALYSIS SAMPLE LITHOLOGY DATH
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GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DRTA
NORSK HYDRO A-S WELL # 7219-9-1A
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GEOCHEMICAL ANRLYSIS SAMPLE LITHOLOGY DATH
NORSK HYDRO RAs/S WELL # 7218-8-1R
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GEOCHEMICRL ANALYSIS SAMPLE LITHOLOGY DATH
NORSK HYDRO RA/S WELL # 7213-89-1R
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GEOCHEMICAL ABNALYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRO A/S WELL # 7219-,39-18
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GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DRTA
NORSK HYDRO A/S WELL # 7219/3-1R
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GECCHEMICAL ANALYSIS SAMPLE LITHOLOGY DBRTH
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GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DRTAH
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GEOCHEMICAHL RNARLYSIS SAMPLE LITHOLOGY DRTH
NORSK HYDRO R/S WELL # 7215-3-1R
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GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DRTA
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GEQCHEMICAL ANARLYSIS SAMPLE LITHOLOGY DRTAR
NORSK HYDRO RA/S WELL # 72183-/9-1H
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GEQCHEMICAHL RBNALYSIS SAMPLE LITHOLOGY DARTA
NORSK HYDRO RsS5 WELL # 7218/9-1f
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GEOCHEM UNIT 175 RIG POLAR PIONEER
GEOCHEMIST GRGNN NG
DEPTH PRE~-PICKED LITH AMALYSED LITH BNALYSED LITHOLOGY DESCRIPTION
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EXLeG

GEQOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRO A/S WELL # 7213.,9-1A
SHEET No 2¥  DEPTH INTERVAL 382 m to 3905 m
GEOCHEM UNIT 175 RIG POLAR PIONEER
GEOCHEMIST DoL A

DEPTH PRE-PICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
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GEOCHEMICRL ARNALYSIS SAMPLE LITHOLOGY DRTH
NORSK HYDRO A-S

WELL #7213/8-1H

SHEET No 29  DEPTH INTERVAL 3997 m to 3970 m
GEOCHEM UNIT 175 RIG POLAR PIONEER
GEQCHEMIST Do AN
DEPTH PRE-PICKED LITH ANALYSED LLITH ANALYSED LITHOLOGY DESCRIPTION
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GEQCHEMICARL ANALYSIS SAMPLE LITHOLOGY DATA

NORSK HYDRO A/S WELL # 72139-3-1A

SHEET No 30 DEPTH INTERVAL 3972 m to <9935 m
GEOCHEM UNIT 175 RIG POLAR PIONEER
GEOCHEMIST DOLB}J
DEPTH PRE-PICKED L1TH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
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SHEET No 3{ DEPTH INTERVRL g9p33 m to <070 m

GEQCHEMICAHL ANALYSIS SAMPLE LITHOLOGY DARTH
NORSK HYDRO A/S WELL #7213/8-1R

GEOCHEM UNIT 1?5 RIG POLAR PIONEER
GEOCHEMIST & DotAN

DEPTH PRE-PICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DRESCRIPTION
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GEQOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DARTA

NORSK HYDRO R/S
SHEET No 32

GEOCHEM UNIT 17¢5

DEPTH INTERVAL <4/02 m to -«/é62 m
RIG POLAR PIONEER

WELL #7219/9~1H

GEOCHEMIST E . DotAN
DEPTH | PRE-PICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTION
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SHEET No 34 DEPTH INTERVAL <4230 m to <929F m

GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRO R-S WELL #7213-8-1R

GEOCHEM UNIT 1?75 RIG POLAR PIONEER

GEOCHEMIST & DocAn

DEPTH | PRE-PICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIFTION
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GEOCHEMICAL ANALYSIS SAMPLE LITHOLOGY DATA
NORSK HYDRO A~/S WELL #7213-9-1AR
SHEET Na 23 DEPTH INTERVAL <4/6% m to <4227 m
GEOCHEM UNIT 17?5 RIG POLAR PIONEER
GEOQOCHEMIST Z DocAN

DEPTH PRE-FPICKED LITH ANALYSED LITH ANALYSED LITHOLOGY DESCRIPTIDN
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e

INTRODUCTION:

The purpose of this study is to determine the source of
0il shows observed in well 7219/9-1,

Extraction and group type separation of selected core and
sidewall core samples have been carried out by Geochem
lab., Chester, UK.

SAT-biomarker analysis by GC/MS and correlation study is
performed by Norsk Hydro Research Centre, Bergen, Norway



e

EXPERIMENTAL:

e

SaT-fractions of extracted samples are analysed by GC/MS.

Standard lab procedures of selected metastable ion

monitoring are used to detect pre-selected groups of SAT-

biomarkers,

List of analysed metastable transitions:

Group 1 (low molecular weight biomarkers):

a.
b.

w M0 o0

o

360 m/z
346
332
318
304
290
276

316
302
288

414
400
386
372

181 m/2
191
181
191
181
191
191

217
217
217

191 m/2
191
191
191
191
191
191

217
217
217
217

C26

0O N o aOn

C}

23

22

(g}

21

33
32
a1
i0
29

28

O 0 00000

27

30

29

0 0 0

27

tricyclic terpanes

—— . ———— A — ————
- ——— ——————————

-y ik it

——— T ——— e ——— ——
e e ke . e ek ke e e e M M e e i e

——



RESULTS:

; (s

Analysed samples and sample information are listed in
Table 1, page 6. Samples marked "not detectable™ had too
low biomarker concentrations for a reliable detection.

Relative amounts of analysed compounds are determined by
peak-heights and listed in Table 1, page 7.

Graphic representations of these biomarker distributions
are illustrated as normalized bargraphs, see Graphs 1-20,
page 21-41.

Identification of each bar (biomarker compound) is
related to the molecular weight of the compound as listed
above. Compound identifications are outlined on the
enclosed transparent graph,- see page 21.

Maturity as an input to the correlation study, is
determined by %-C,,-205 and %-C,,-aff. The maturity trend
based on these parameters, is indicated in Graph 21,

page 42



XAT21991A 37R x 74C
E
0 Depth 1 Sample
type
1 1783.00 SWwWC
2 1785.00 8wC
3 1823.00 sSwC
4 1839.00 SWC
g 1853.50 swWC
7 1862.00 SWC
8 1863.00 SWwWC
9 1871.00 s8swC
10 1895.00 sSWC
11 1901.50 SwC
12 - -—
13 1904.00 swC
14 1916.00 SWC
15 1937.00 CORE
7y 1949.00 SWC
1, 1953.00 CORE
18 ———mm e
19 1960.00 CORE
20 1893.95 CORE
21 2010.00 CORE
22 2030.00 CORE
23 2044.00 CORE
P
25 2073.00 CORE
26 2097.00 CORE
27 2144,00 s8WC
28 2293.75 SWC
29 2311.00 swC
30 —mmmmmrwes e
31 2561.00 sSWC
32 2683,00 swWC
33 2917.00 SwWC
34 2942.00 SwWC
35 3053.00 SwWC
o .00 SwWC

24-JUN-88 12:07 Page 1

SAT-biomarker pattern in

Well 7219/9-1

2 Lith. 3 Analytical 4 Geochem 5 MS-
quality job # file

MUDST not detectable 1708

MUDST not detectabhle 1708

MUDST not detectable 1708

MUDST OK 1708 AS820058
MUDST low conc. 1708 AS520058
SL.CLYST OK 1724 AS19058
CALC.MUDST not detectable 1708

MUDST not detectable 1708

MUDST not detectable 1708

CLYST OK 1724 AS19058
MUDST not detectable 1708

MUDST low conc, 1708 AS2Q0058
MUDST OK 1706 AS827058
MUDST not detectable 1753

58T QK 1706 AS27058
SST 0K 1706 AS27058
SE8T QK 1706 AS827058
S8T OK 1706 AS827058
88T OK 1706 AS27058
SST OK 1706 2527058
S8T OK 1706 AS827058
58T OK 1706 2527058
SST OK 1724 AS19058
MUDST low conc 1724 A520058
88T low conc 1724 AS20058
SL.MUDST low conc. 1724 AS20058
MUDST low conc. 1724 AS20058
SS8T not detectable 1724

58T not detectable 1724

38T not detectable 1724

MUDST low conc. 1724 AS27058

—— e e s — iy 42

S —

T T T —

SAT-biomarker distribution

S — e

Table 1: Sample information and



XA721991A 37R x 74C 24-JUN-88 12:07 Page 2
SAT-biomarker pattern in
N Well 7219/9-1
+
0 Depth 6 360-1 7 360-2 8 346-1 9 332-1 10 332-2 11 318-1
1 1783.00
2 1785.00
3 1823,00
4 1839.00 0.92 0.70 1.70 1.84 2.76 5.41
5 1853.50 0.17 0.23 0.75 0.94 0.55 2.13
B memm———sm—  smm—— ——mmme emm——e coemm— mmm—ee e
7 1862.00 0.38 0.34 0.45 0.99 0.57 1.48
8 1863.00
9 1871.00
10 18%5.00
11 1901.50 .17 0.22 0.38 0.50 0.45 1.05
12 - - - -— - -
13 1904.00
14 1916.00 0.1% 0.26 0.62 1.00 1.98 1.84
15 1937.00 0.05 0.04 0.14 0.10 0.29 0.40
F”é 1949.00
. 1953.00 1.68 1.56 2,41 5.26 1.93 7.29

19 1960.00 1 2 2.12 8,07
20 1993.95 2. 3. 2.03 11.53
21 2010.00 1.20 1.06 1.57 2,96 0.96 4.08
22 2030.00 1 2 1.52 5.10
23 2044.00 2 4 2.21 11.42

25 2073.00 2 3 2.19 9.57
26 2097.00 1. 2. 2.03 6.91
27 2144.00 0.49 0.37 0.36 0.85 0.30 1.07
28 2293.75 0. 0 3.06 0.64
0 0

29 2311.00 20 0.25 51 6.57 .32 1.24
30 mermmmmrme e meremm emmmes —memen s e
31 2561.00 0.14 0.16 0.30 0.16 3.40 1.06
32 2683.00 0.31 0.29 0.45 0.80 0.61 1.27
33 2917.00

34 2942.00

35 3053.00

’”5 3803.00 2.40 2,25 0.30 0.44 0.15 0.95

—— e e i —— e i, R —— s . ——— ——— —— i — . ——— e



XA721991a 37R x 74C 24-JUN-88 12:07 Page 3

SAT-biomarker pattern in
wWell 7219,/9-1

0 Depth 12 304-1 13 290-3 14 276-3 15 316-1 16 316-4
1 1783.00
2 1785.00
3 1823.00
4 1839.00 1.33 5.10 4,36 2.07 0.51
5 1853.50 0.48 0.97 1.44 0.74 0.18
fl ———mmmmm | mmmmees e ettt mmmmer mmm———

7 1862.00 0.60 1.63 1.74 1.02 0.25
8 1863.00
9 1871,00

10 1895.00

11 1901.50 0.38 1.30 1.06 0.55 0.25
1 Rt O
13 1904.00
14 1916.00 0.51 1.19 1.74 0.56 0.35
15 1937.00 0.16 0.27 0.46 0.01 0.01
Yy 1949.00
1, 1953,00 3.66 7.11 5.74 5.25 0.84
18 - e
19  1960.00 4.81 7.85 6.27 6.59 0.81
20 1993.95 7.34 8.01 3.80 10.04 0.55
21 2010.00 1.84 3.37 2.69 2.60 0.46
22 2030.00 2.70 4.86 3.83 4.08 0.62
23 2044.00 7.48 9.58 5.43 8.97 0.51
d cmmem———me e m———— | mmmm——m mmm—— ————
25 2073.00 5.49 8.20 7.37 7.33 0.52
26  2097.00 4.02 7.13 5.29 5.47 0.70
27 2144.00 0.36 0.76 0.60 0.84 0.23
28 2293.75 0.25 0.43 2.53 0.01 0.01
29 2311.00 0.32 0.49 0.47 0.31 0.16
30 cmmm—mommm  mmmmm= e mmmmme e e
31 2561.00 0.39 0.64 2.94 0.01 0.01
32 2683.00 0.23 0.66 0.99 0.01 0.01

33 2917.00
34 2942.00
35 3053.00
T } 3803.00 0.18 0.23 0.21 0.01 0.01



XA721991a 37R x 74C 24-JUN-88 12:07 Page 4

SAT-biomarker pattern in
3 Well 7219/9-1

0 Depth 17 302-1 18 302-5 19 288-1 20 288-4 21 454-1
1 1783.00
2 1785.00
3 1823.00
4 1839.00 2.94 1.67 3.87 4.26 20.00
g 1853.50 1.57 1.02 1.90 2.32 0.92
7 1862.00 2.67 1.02 2.79 3.60 1.50
8 1863.00
9 1871.00
10 1895.00
i% 1901.50 1.19 0.73 1.50 1.75 0.83
13 1904.00
14 1916.00 1.27 0.89 1.23 1.85 4,22
15 1937.00 0.01 0.01 0.01 0.01 1.10
’ 1949.00
1/ 1953,00 11.19 5.60 7.82 9.98 0.96
18 —me m mmmmmm mmmmmm mmmmmm m————
19 1960.00 13.73 5.96 9.41 10.55 0.87
20 1993.95 21.78 8.59 10.66 17.89 0.52
21 2010.00 6,12 2.47 3.59 5.34 1.29
22 2030.00 7.84 3.98 5.37 7.45 1.26
23 2044.00 23.04 8.94 12.18 20.08 0.66
24 mmmmmmmm—m mmmmm mmmmm e mmm——— e
25 2073.00 16.16 6.85 11.53 12.76 0.64
26 2097.00 11.11 4.94 8.15 9.14 0.82
27 2144.00 1.45 0.85 1.35 1.60 1.01
28 2293.75 0.26 0.31 0.21 0.34 2.15
29 2311.00 0.46 0.38 0.32 0.63 0.51
30 wwm—mmem——  mmmmm— mmemmm mmmm—m mmmmmm e
31 2561.00 0.50 0.32 0.54 0.63 3.74
32 2683.00 0.24 0.20 0.19 0.38 0.90

f;; 3803.00 0.18 0.22 0.08 0.20 0.01
- —
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XA721991A 37R x 74C 24-JUN-88 12:07 Page 5

SAT-biomarker pattern in
Well 7219,/9-1

0 Depth 22 454-2 23 440-1 24 440-2 25 426-1 26 426-2

1 1783.00

2 1785.00

3 1823.00

4 1839.00 11.81 36.50 23.76 79.25 50.96
5 1853.50 0.61 1.39 1.02 3.08 2.11
6 ——— - - emmme e e

7 1862.00 0.85 2.29 1.28 3.61 2.09
8 1863.00

9 1871.00
10 1895.00
i% 1901.50 0.46 1.42 0.98 3.54 2.38

i3 1904.00

14 1916.00 2.74 7.60 5.65 26.29 14.55
15 1937.00 0.73 2.68 1.78 7.86 5.37
37y 1949.00

ié 1953.00 0.51 2.55 1.53 6.04 3.74
19 1960.00 0.48 2.04 1.31 5,13 2.99
20 1993.95 0.29 1.08 0.68 2.71 1.70
21 2010.00 0.84 3.17 2.05 6.38 4.24
22 2030.00 0.66 2.78 1.84 6.21 4.11
23 2044.00 0.28 1.55 0.88 3.84 2.42
24 cemmmmmmm mmmmmm e e e e
25 2073.00 0.39 1.83 1.03 5.05 3.04
26 2097.00 0.45 2.15 1.42 5.22 3.38
27 2144.00 0.72 1.57 1.14 2.96 1.87
28 2293.,75 1.35 5.68 4.20 11.86 8.31
29 2311.00 0.33 0.95 0.71 1.81 1.37
1 J A
31 2561.00 2.49 8.38 6.43 18.75 13.18
32 2683,00 0.66 2.48 1.66 5.40 3.49
33 2917.00

34 2942.00

35 3053.00

3¢} 3803.00 0.01 0.01 0.01 0.20 0.17
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XA721991a 37R x 74C 24-JUN~-88 12:07 Page 6
SAT-biomarker pattern in
3 Well 7219/9-1

0 Depth 27 426-3 28 426-4 29 412-1 30 412-2 31 412-3

1 1783.00

2 1785.00

3 1823.00

4 1839.00 4.66 8.59 5.54 208,82 10.09

5 1853.59 0.34 0.20 0.38 6.72 0.23

B —e—mm—————— et e e e e

7 1862.00 0.45 0.32 0.81 10.60 0.11

8 1863.00

9 1871.00
10 1895,00
11 1901.5¢0 0.15 0.60 0.57 7.01 0.19
12 —- - - mmmeme me——— ee———— e me—e—ee
13 1904.00

14 1916.00 1.70 6.19 1.64 38.35 1.20
15 1937.00 0.43 2.09 0.41 10.28 0.10
T 1949.00
1, 1953.00 0.21 0.37 3.15 32,73 0.70
I R I e T
19 1960.00 0.30 0.28 2.83 28.61 0.50
20 1993.95 0.17 0.23 1.73 13.89 0.22
21 2010.00 0.48 0.51 3.05 30.53 0.59
22 2030.00 0.52 0.42 2.94 29.38 0.51
23 2044.00 0.29 0.26 2.06 17.88 0.46
24 m—mmmmmmmr mmmime e e e e
25 2073.00 0.36 0.35 2.76 27.83 .53
26 2097.00 0.30 0.29 2.59 25.80 0.46
27 2144.00 0.30 0.39 0.86 8.29 0.34
28 2293.75 0.79 3.12 1.90 28,32 0.50
29 2311.00 0.11 0.15 0.20 5.96 .15
30 m——mmmmmme mmmmee | mmmmem | mmmees | mmmmee e
31 2561.00 1.72 3.30 6.01 49,13 2.12
32 2683.00 0.36 0.87 0.99 10.09 0.20

33 2917.00
34 2942.00
35 3053.00
"3 3803.00 0.01 0.03 0.01 0.45 0.01
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Xa721991a 37R x 74C 24-JUN-88 12:07 Page 7

SAT-biomarker pattern in
Well 7219/9-1

"
El

0 Depth 32 412-4 33 398-1 34 398-2 35 398-3 36 398-4
1 1783.00
2 1785.00
3 1823.00
4 1839.00 26,28 2.61  141.46 44,80 20.65
g 1853.50 0.58 0.68 6.01 2.14 0.52
7 1862.00 0.79 1.49 8.36 3.80 0.58
8 1863.00
9 1871.00
10 1895.00
11 1901.50 1.22 0.56 5.96 2.81 0.69
12 ———v IO
13 1904.00
14 1916.00 6.95 0.55 34,55 3.50 5.60
15 1937.00 2.94 0.16 10.25 0.30 2.11
“ )y 1949.00
1. 1953,00 1.39 1.73 17.66 8.23 1.09
PRl OO O
19 1960,00 1.16 1.63 15.64 7.64 0.93
20 1993.95 0.63 1.06 8.99 4,47 0.34
21 2010.00 1.57 1.65 15.27 7.09 1.09
22 2030.00 1.70 1.59 15.06 7.01 1.26
23 2044.00 0.87 1.32 11.20 5.44 0.78
24 ———- S — — e
25 2073.00 0.99 1.62 15.98 8.01 1.02
26 2097.00 1.06 1.57 14.94 7.15 0.99
27 2144.00 0.87 0.66 5.09 2.79 0.64
28 2293.75 6.48 0.54 34.71 0.70 4.39
29 2311.00 0.43 0.30 4.24 1.40 0.54
30 —mmm—m—mmm mmmme— e e eemmmm mmeee
31 2561.00 7.15 2.46 40.30 8.79 4.22
32 2683,00 2.01 0.43 8.50 1.70 0.89

33 2917.00

34 2942.00

35 3053,00

’:} 3803.00 0.01 0.09 0.40 0.16 0.07
-

—————————— ——— . — ity . s ——— —— — ——— et —— —— e it e
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XA721991Aa 37R x 74cC 24-JUN-88 12:07 Page 8

SAT-biomarker pattern in
. Well 7219/9-1

0 Depth 37 384-1 38 384-2 39 370-1 40 370-2 41 414-1
1 1783.00
2 1785.00
3 1823.00
4  1839.00 0.53 0.20 32.75 37.75 1.46
5  1853.50 0.35 0.33 2.47 1.76 0.01
[ - —————— ememememmmm emememem e e —an o ——————
7 1862.00 0.38 0.64 3.98 1.74 0.73
8  1863.00
9  1871.00
10 1895.00
11 1901.50 0.28 0.37 1.05 3.44 0.41
17 B O s
13 1904.00
14  1916.00 0.47 0.18 3.20 20.81 0.01
15 1937.00 0.01 0.01 0.33 7.96 0.01
"y 1949.00
s 1953.00 0.92 0.58 11.78 7.89 2.85
B ———mmmmeer|  mmmrrr|| s mmmmmer|| e m————
19 1960.00 0.80 0.54 11.68 7.70 3.14
20 1993.95 0.46 0.47 8.26 5.21 2.11
21 2010.00 0.89 0.58 9.48 6.12 2.23
22 2030.00 0.88 0.59 10.12 6.88 2.83
23 2044.00 0.65 0.54 9.76 6.53 2.51
p Al
25 2073.00 0.82 0.62 12.54 8.40 3.74
26  2097.00 0.70 0.59 10.67 7.14 2.80
27 2144.00 0.38 0.16 2.38 1.93 0.85
28 2293.75 0.32 0.15 1.02 17.72 0.01
29 2311.00 0.38 0.21 1.29 1.22 0.01
Y J
31 2561.00 18.22 0.61 4.63 12.96 0.01
32 2683.00 0.09 0.05 2.28 4.03 0.01

33 2917.00
34 2942.00
35 3053.00
‘“} 3803.00 0.01 0.01 0.24 0.17 0.01



14

XA721991Aa 37R x T74C 24-JUN-88 12:07 Page 9

SAT-biomarker pattern in
Well 7219/9-1

0 Depth 42 414-2 43 414-3 44 414-5 45 414-6 46 414-7
1 1783.00
2 1785.00
3 1823.00
4  1839.00 1.30 0.41 0.36 1.44 0.58
5  1853.50 0.01 0.01 0.01 0.01 0.01
6 —————— e e emmememema e —_——
7 1862.00 0.53 0.19 0.11 0.18 0.33
8  1863.00
9  1871.00
10 1895.00
11 1901.50 0.28 0.19 0.20 0.30 0.37
12 commcmmm—e mmemme mmmeme e e e
13 1904.00
14  1916.00 0.01 0.01 0.01 0.01 0.01
15 1937.00 0.01 0.01 0.01 0.01 0.01
"y 1949.00
L 1953,00 1.76 0.71 0.42 0.47 0.95
B - wmmm—— ettt e ey emem e ———
19 1960.00 1.72 0.66 0.32 0.55 0.99
20 1993.95 1.25 0.49 0.22 0.30 0.54
21 2010.00 1.50 0.81 0.43 0.60 0.97
22 2030.00 1.80 0.71 0.42 0.71 1.05
23 2044.00 1.62 0.47 0.36 0.29 0.62
24 —mmmmm—mee mrmmee e mmme—m mmmeee e
25  2073.00 2.23 0.79 0.48 0.50 1.00
26 2097.00 1.71 0.72 0.45 0.47 0.80
27 2144.00 0.57 0.25 0.20 0.34 0.42
28 2293.75 0.01 0.01 0.01 0.01 0.01
29 2311.00 0.01 0.01 0.01 0.01 0.01
30 - wmm mmmm—e mmeen ——— -—
31 2561.00 0.01 0.01 0.01 0.01 0.01
32 2683,00 0.01 0.01 0.01 0.01 0.01
33 2917.00
34 2942.00
35  3053.00
Ty 3803.00 0.01 0.01 0.01 0.01 0.01

27— ———————_—— - ————— — e e —— —— ——— — — —— . ———
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XA721991a 37R x 74cC 24-JUN-88 12:07 Page 10

SAT-biomarker pattern in
Well 7219/9-1

0 Depth 47 414-8 48 414-9 49 400-1 50 400-2 51 400-4
1 1783.00

2 1785.00

3 1823.00

4 1839.00 1.08 2.72 17.51 9.80 5.33
2 1853.50 0.01 0.01 1.34 (.86 0.25
7 1862.00 0.35 0.22 4.71 3.19 1.21
8 1863.00

9 1871.00

10 1895.00
%% 1901.50 0.32 0.45 2.68 1.68 0.80

14 1916.00 0.01 0.01 3.57 2,29 1,03
i5 1937.00 0.02 0.01 0.44 0.23 0.19
’“} 1949.00
i. 1853.00 1.02 0.63 22.66 12.85 4.56
8 mmrmmmmrm— mmmm—e e e mmm—— e e——
19 1960.00 1.02 0.51 24.02 13.56 4,66
20 1993.95 0.55 0.29 18.92 10.26 3.29
21 2010.00 0.90 0.54 14,36 9.89 3.45
22 2030.00 1.12 0.53 16.18 10.72 3.90
23 2044.00 0.79 0.41 20.46 11.21 3.82
p e e e
25 2073.00 1,07 0.56 27.35 14.94 5.18
26 2097.00 0.86 0.48 21.47 11.94 4.15
27 2144,00 0.55 0.35 3.67 2.44 1.15
28 2293.75 0.01 0.01 1.23 0.61 0.27
§9 2311.00 0.01 0.01 1.21 0.74 0.39
0 wmmwmmm—ee e et mmm—er mme e
31 2561.00 0.01 0.01 1.46 0.74 0.66
32 2683.00 0.01 0.01 0.74 0.47 0.34

’ﬁ} 3803:00 0.01 0.01 0.01 0.01 0.01

—— ——————— . — —————— —— . . —— v it . —— ————
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XAT721991A 37R x 74cC 24-JUN-88 12:07 Page 11l

SAT-biomarker pattern in
" Well 7219/9-1

3

0 Depth 52 400-6 53 400-7 54 400-8 55 400-9 56 400-10
1 1783.00
2 1785.00
3 1823.00
4 1839.00 3.68 12.14 9.12 8.50 21.85
5 1853.50 0.30 0.54 0.98 0.94 0.54
7 1862.00 0.74 0.74 1.20 1.12 0.53
8  1863.00
9  1871.00
10  1895.00
%é 1901.50 0.40 0.96 0.66 0.67 0.79
13 1904.00
14  1916.00 0.85 2.05 1.67 1.36 2.39
15 1937.00 0.18 0.27 0.24 0.15 0.30
Ty 1949.00
1 1953.00 3.61 4.73 7.10 6.27 4.17
B vammmmrrrrit e st mem—— —— - ee———
19  1960.00 3.54 4.28 6.44 5.56 3.60
20 1993.95 2.18 2.41 4.14 3.36 1.81
21 2010.00 2.76 3.72 5.81 4.95 3,35
22 2030.00 3.13 3.93 6.06 5,22 3.58
gz 2044.00 2.96 3,22 5.02 4.28 2.52
25  2073.00 3.77 4.65 6.49 5.48 3.53
26  2097.00 3.07 3.81 5.73 4.93 3.16
27  2144.00 0.87 1.36 1.50 1.61 1.25
28 2293.75 0.22 0.72 0.64 0.55 1.02
29 2311.00 0.27 0.53 0.81 0.77 0.71
30 —m—m—mmmmm=  mmmmme memeeo —— mmmee
31 2561.00 0.52 0.70 0.78 0.61 0.76
32 2683.00 0.26 0.43 0.57 0.55 0.50

33 2917.00
34 2942.00
35 3053.00
’”} 3803.00 0.01 0.01 0.01 0.01 0.01



XA721991a 37R x 74cC
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SAT-biomarker pattern in
Well 7219/9-1

57 386-1 58 386-2 59 386-3

0 Depth

1 1783.00

2 1785.00

3 1823.00

4 1839.00 6.68

2 1853.50 0.85

7 1862.00 1,47

8 1863.00

9 1871.00

10 1895.00

11 1901.50 0.95
12 v e
13 1904.00

14 1916.00 1.24
15 1937.00 0.13
"y 1949.00
s 1953.00 7.94
I e
19 1960.00 8,50
20 1993.95 7.67
21 2010.00 5.64
22 2030.00 6.22
23 2044.00 8.13
24 ——mmmmmeme e
25 2073.00 9.02
26 2097.00 7.56
27 2144.00 1.48
28 2293.,75 0.37
29 2311.00 0.68
30 mmmremm e e
31 2561.00 0.26
32 2683.00 0.38
33 2917.00

34 2942.00

35 3053.00

'”§ 3803.00 0.01

—— e ——

—— e

.61
.80

.70

.01

e s s ——

—— i .

——— ———

24~-JUN-88 12:07 Page 12

60 386

. e e

-4

.32
.79

.43

.01

61 386

-5

——————————— T T o S o A S T . Al Ml e o e ke T . ek i, sl

.86
.26

.60

.01
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RA721991Aa 37R x 74C 24-JUN-88 12:07 Page 13

SAT-biomarker pattern in
Well 7219,/9-1

0 Depth 62 386-6 63 386-7 64 386-8 65 386-9 66 386-10
1 1783.00
2 1785.00
3 1823.00
4 1839.00 3.45 6.38 5.78 4.03 10.76
5 1853.50 0.34 0.33 0.65 0.51 0.48
f cmmm—————— ——— m———— m——— ————_ ——
7 1862.00 0.74 0.23 0.79 0.73 0.31
8 1863.00
9 1871.00
10 1895.00
1% 1901.50 0.58 0.40 0.54 0.43 0.34
13 1904.00
14 1916.00 0.51 0.78 1.09 0.99 1.08
15 1937.00 0.13 0.12 0.13 0.16 0.26
Yoy 1949.00
i, 1953.00 2,95 1.73 4.51 3.80 2.05
18 ~mmmssmmiis mmmmme mmmmmm e e e
19 1960.00 2.97 1.56 4.34 3.60 1.90
20 1993.95 2.28 1.09 2.88 2.25 1.10
21 2010,00 1.93 1.41 3.13 3.17 1.83
22 2030.00 2.23 1.36 3.44 2.97 1.81
23 2044.00 2.45 1.32 3.42 2.75 1.48
24 —==- =  mmmmem= | mmmmea | mmmeme e
25 2073.00 3.97 1.57 4.80 4.17 1.85
26 2097.00 2.63 1.25 3.60 2.97 1.58
27 2144.00 0.48 0.33 1.19 1.06 0.57
28 2293.75 0.23 0.22 0.27 0.24 0.25
29 2311.00 0.39 0.23 0.65 0.58 0.46
30 - - =  memmmeme | mmeeee | mmmeme e
31 2561.00 0.21 0.35 0.51 0.46 0.25
32 2683.00 0.19 0.28 0.44 0.29 0.37

3*% 3803:00 0.01 0.01 0.01 0.01 0.01
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SAT-biomarker pattern in
Well 7219/9-1

S
kY
Fl

¢ Depth 67 372-1 68 372-2 69 372-3 70 372-4 71 372-5

1 1783.00

2 1785.00

3 1823.00

4 1839.00 18,64 12.14 4,17 6.07 12.65

5 1853.50 2.11 1.44 0.55 0.22 0.60
$§ ——me————e— —m——— cmmme— ceeammm mmmmmm m————

7 1862.00 5.18 3.39 0.88 1.17 0.51

8 1863.00

9 1871.00
10 1895.00

i% 1801.50 2.74 1.67 0.54 0.79 0.65
13 1904.00

14 1916.00 3.51 2.58 0.78 0.98 1.86
15 1937.00 0.29 0.21 0.12 0.17 0.14
?’3 1949.00

ti 1953.00 25.31 14,81 3.97 5.48 4.82
19 1960.00 28.74 16.94 4,35 6.08 4.71
20 1993.95 25.96 15.1¢ 3.62 4.70 3.73
21 2010.00 14,63 9.23 2.85 3.78 3.11
22 2030.00 17.33 10.72 3.42 4,36 3.90
23 2044,00 27,51 15,97 3.89 5.09 4.33
L R e et T et
25 2073.00 35.51 20.31 4.50 6.21 5.16
26 2097.00 26.01 13,93 3.86 5.16 3.91
27 2144.00 3.99 2.93 0.78 1.08 1.01
28 2293.75 0.43 0.34 0.19 0.23 0.32
29 2311.00 1.66 1.10 0.45 0.61 0.56
30 ~emmmmmme mmeeee . eemmeen ssmmme e e
31 2561.00 0.83 0.58 0.30 0.33 0.47
32 2683.00 0.66 0.47 0.27 0.24 0.28

33 2917.00
34 2942.00
35 3053.00
”} 3803.00 0.01 0.01 .01 0.01 0.01

——— v — —— i — —— . o ki Wk A S . el bk
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SAT-biomarker pattern in
Well 7219/9-1

—— s e —

72 372-6 73 372-7

1783.00
1785.00
1823.00
1839.00

5.48
0.84

1862.00
1863.00
1871.00
10 1895.00
11 1901.50
12 —we-

1
2
3
4
5 1853.50
6
7
8
9

0.95

13 1904.00
14 1916.00
15 1937.00
J'§ 1949,00

1953.00

19 1960.00
20 1993.95
21 2010,00
22 2030.00
23 2044.,00

25 2073.00
26 2097.00
27 2144.00
28 2293.75
29 2311.00

31 2561.00
32 2683.00
33 2917.00
34 2942.00
35 3053.00
”? 3803.00

A —— ———

—— e oty

20

74 372

-8

.95
.?1

.78

.01

—— e e

v . —

.97
.85

.58

.Dl

24-JUN-88 12:07 Page 15
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1 SUMMARY

The interval 507m to 4219m in the Norsk Hydro 7219/9-1 Barents Sea well has been
analysed for maturity and kerogen type. Data are presented from spore colour
index, vitrinite reflectivity, wisual kerogen typing and elemental analysis.
The data are shown in tabulated form, together with depth plots for the spore
colovr and vitrinite reflectance values, Comments on the microscopy are given

in the text.

Results of the analysis of three reference samples for spore colouration,

vitrinite reflectivity and visual kerogen typing are also included.

eobegin
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2 INTRODUCTION

This report presents the results of geochemical analyses of sidewall core and
core samples from the interval 507m to 4219m in the Norsk Hydro 7219/9-1 Barents
Sea well. Results of the analysis of three reference samples are also included.
The samples were received at Robertson Research International's North Wales
laboratories in four consignments between l4th January and 5th April, 1988, and
comprised 3 reference samples, 63 sidewall cores and 9 conventional cores.
Preliminary results were sent to Norsk Hydro by facsimile message over the

period 11lth February to 3rd May, 1988,
The numbers of analyses carried out are as follows:

No. of samples

Kerogen preparation 75
Spore colour index 71
Visual kerogen typing 75
Vitrinite relectivity 47
Elemental analysis (C,H,0,N,S) 37

RRI personnel involved in the study were:

Alan Cellins Spore colour and kerogen microscopy and report preparation
Sandra Martin

Jacqui Milner

Vitrinite microscopy

Vitrinite microscopy

Malcolm Jones ~ Supervision of kerogen preparation

Our contact at Norsk Hydro throughout the project has been Nils Telnaes.

o



3 RESULTS

3.1 Analytical Procedures

Procedures followed during the course of the study are set out in Appendix 2.
Samples were received as whole rock fragments and were generally small.
Additional sample material, consisting of extracted residue of crushed rock
powders, was used to prepare further kerogen for elemental analysis where
initial kerogen yields were tooc small for reliable measurement. Spore colour
was estimated using a >20um sieved kerogen fraction, while kerogen type was
evaluated using total residue. The 1 to 10 spore colour index (SCI) scale used

correlates approximately with the following zones of oil generation:

1-3.5, immature
3.5=5, early mature, generation of low gravity olls

5-7, middle mature, generation of medium gravity oils (35° to 42°API)
7-8.5, late mature, generation of light oils (>42°API) and condensates

8.5-10, post-mature, generation of condensate, wet gas and, ultimately, dry gas.

Table 1 lists the kerogen components in terms of inertinitic (non-source),
vitrinitic (gas-prone) and sapropelic (oil-prone) and is a summary of the more

detailed values given in Table 2,
Vitrinite reflectivity examination was carried out whelly on kerogen
concentrates using sieved kerogen (>20um) where possible but unsieved material

where sample availability was limited,

All slides and polished mounts were examined for exinite fluorescence in
incident UV/blue light.

RS



COMPANY: NORSK HYDRO WELL: 7219/9-1

LOCATION: BARENTS SEA

—_—
GENERAL DATA MATIRIZY DATA | KEROCEN COMPOSITION BATA
SAMPLE DEPTH ISAHPLE ANALYSED LITHOLOGY SPORE VITR. X% (Visusl, from microscopy) %X (Calculated)
TYPE COLOUR REFL.
(Metres) TMDEX R oit IMERTINITE | VITRINITE | SAPROPEL JNERT|VIT | ALG § WXY
av X SAP | SAP
Ref 1 SH, brn-gy 4.0 S31¢ AL Mnr 15 as
RATE-3)
85¢ 1R
Ref 2 (1) SH, ol-gy 3.5 42¢ 8) 5 10 65
3O
A4 S5IR
Ref 2 (2} SH, ol-gy 15 LA40(11) 5 55 40
B10 5
507.0 Swic MDST, brn-blk 4.0 ST 15 80 5
5.0 R S1( )R
540.0 Swe MDST, Lt ol-gy 4.0 35 g5 10
595.0 Swe MDST, brn-blk 4,0-4.5 37¢12) 25 75 nrr
.26( 3L
S58C¢ 9R
&40.0 Swe MDST, ol-gy 4.0-4.5 &0 &0 Mnr
680.0 Swe MDST, ol-gy 4.0 -45¢19) 15 ] Mnr
6.5 R 31 1)L
LS4L(15)R
B4 TIR
700.0 Swe MDST, ol-gy 4.5 10 90 Mrr
824.0 SWe MDST, ol-blk §4.0-4.5 LASC 8) 15 85 Mnor
270 3L
720 R
914.0 Swc MDST, ol-blk &.0-4.5 10 20 Mnr
1020.90 Swc MDST, ol-blk+ mnr 4.5 .39(13) 20 80 Mnr
MDST, ol-gy .54( 4R
.83(C )R
1122.0 Swe MDST, ol-blk 4.5 15 80 5
1209.0 SWec MDST, ol-blk 4.5 A3012) 15 as mnr
.29¢ &)L
STI6R
7S¢ SR
1285.5 SWC MOST, ol-blk 4.5 15 70 15
30 ¢
1371.5 SWe MBST, ol-blk 4.5-5.0 45¢13) 10 90 *
32¢ 3L
SEC1SIR
1456.0 Swc MDST, ol-blk 4.5-5.0 15 80 5
147%.0 Swe MOST, ol-blk, shly 4.5-5.0 420 4) 15 a5 Mnr
29¢ 1)L
59 PR
P4 TR
1520.0 Swe MDST, ol-blk 5.0 4B 6) 10 85 5
20¢ 1)L
.65¢ SR
1588.0 SwWe MDET, ol-blk 4.0 15 80 5

MATURITY AND KEROGEN COMPOSITION DATA

TABLE : 1A




COMPANY: NORSK HYDRO

WELL: 7219/9-1

LOCATION: BARENTS SEA

GENERAL DATA MATHRITY DATA i REROGEN COMPOSTITION DATA
SAMPLE DEPTH kMPLE ANALYSED LITHOLOGY SPORE VITR. % (visual, from microscopy) % {Calculated)
TYFE COLOUR REFL,
(Metres) [NDEX R ofl INERTINITE } VITRINITE | SAPROPEL [JNERT|VIT ! ALG | WXY
av % SAP | SAP
1725.0 Swe MDST, ol-blk, shiy 4.5 50(25) &5 25 10
32¢ 2L
LB8L14R
1749.0 Swe  |MOST, ol-blk 4.5 90 5 5
1775.0 Swc M05T, ol-blk 4.5 .50(23) ] 20 5
S DL
T3(25)R
1848.0 Swe MDST, ol-blk 4.5-5.0 15 85 wnr
1862.0 Swe MDST, ol-blk * 10 0 *
1881.0 Swc MDST, ol-blk 4.5 7 15 as *
7.51R
1901.5 Swc MDST, brn-blk, shly 4.5-5.0 10 5 a5
1905.0 Swc MDST, bra-blk, shly 5.0 10 5% 35
1911.0 Swe SH, btk 4.5-5.0 60¢ 5) 10 &0 30
A2( 3L
JT4¢ &8)R
1915.0 Swe MDST, brn-bilk 5.0 20 80 Mnr
1919.0 Swe MDST, brn-blk 5.0 15 75 10
1928.0 Core |MDST, ol-gy 7.0 R .53(27 55 35 10
JE912)R
B4l 6)R
1935.0 Core |MDST, ol-gy 5.5 .56¢24) 50 45 g
7.0-7.5 R} 387N
B2(16)R
1.07¢ $)R
1542.0 Core |MDST, ol-gy 6.5-7T.0 R| .60¢24) 25 75 Mo
LB6(21)R
1.06¢( DR
1949.0 Core |MDST, Lt ol-gy, sndy [5.0-5.5 L64(34) 40 55 5
6.5 R| .40 &L
86(13)R
1.18¢ R
1993.0 Core {SST, yel-gy+ mnr 0S - 35 60 5
2012.0 Core 55T, yel-gy - 407 207 407
2046, 0 Core }SST, yel-gy - 257 357 40%
2076.0 Core |S5T, it ol-gy+ mar - 20 5 5
BIT
2100.9 Core |SST, Lt ol-gy+ mnr 5.0 -63(30) 20 80 Mnr
s LG4 (1430
.98¢ 5)R
2185.5 SwWe MDST, gy-blk 5.0 .41(30) 50 30 14
42¢ 4L
B0C12)R

MATURITY AND KEROGEN GOMPOSITION DATA

TABLE 1B




COMPANY: NORSK HYDRO

WELL: 7219/9-1

LOCATION: BARENTS SEA

GENERAL DATA MATIRITY DATA EEROOEN COMPOSITION BATA
SAMPLE DEPTH ISAHPI.E ANALYSED LITHOLOGY SPORE VITR. X {Visual, from microscopy} % (Calculated)
TYPE COLOouR REFL.
{Metres} INDEX R ofl INERTINITE | VITRINITE | SAPROPEL [ENERTIVIT ] ALG | WXY
av % SAP | SAP
2173.0 Swe SLTST, med gy, mic+ 5.0-6.0 520403 50 10 40
10% $ST, wht A4 SHL
T80 3R
1.08( 7R
2192.0 Swe SLTST, med gy, mict 6.0-6.5 5503 S0 35 15
10X sST, wht LA9U100L
79 DR
1.07¢ )R
2293.8 Swe MDST, gy-blk 5.0 .52(30) 20 65 15
50200
81¢ 5)R
2305.0 SWe MDST, Lt ol-gy 6.0 7 85¢31) 80 15 5
7.0 7 R] .45¢ 7L
L85(14)R
2307.0 Swe |MDST, ol-gy 5.5 .65(20) 80 15 5
L48¢100L
S0(210R
2323.5 Ske MDST, ol-gy 6.0-6.5 70 30 Mor
2332.5 Swe MDST, ol-gy 5.5-6.0 65 15 20
2487.0 L MDST, ol-gy+ 20% SST [6.0-6.5 25 &5 10
v Lt gy
2497.5 $wc SST, v Lt gy+ 20X 6.0-6.5 7% 10 15
MOST, ol-gy
2510.5 Swe MOST, ol-gy+ mnr SST 6.5 6525} 70 20 10
v it gy A9 DL
821238
1.08( 7R
2561.5 Suc MDST, ol-btk 6.5-7.0 .65(35) 60 30 10
480153
ShL SHR
2564.0 Swe MDST, ol-gy 7.0 60 30 10
2670.0 Swe MDST, ol-gy 7.0 7 L67(31) 65 5 10
.50¢10)L
SHOC11IR
25673.5 Swe MDST, ol-gy+ mnr SST {6.5-7.0 55 35 10
v [t gy
2683.0 Swc MOST, ol-gy+ 10% 88T 7.0 69034 45 40 15
v It gy S6¢16)L
P SR
2746.0 swc  |MDST, dk gy+ 10% ssT |6.5-7.0 .70(29) 80 10 10
It gy S301ML
95125k
1.24¢ 2)R
2991.0 Swc SLTST, Lt gy+ 30% 8.0 R|] .81117) 85 10 5
MDST, dk gy JA8( S)L
1.16¢ 9k
3085.0 Swe MDST, gy-blk+ mnr 7.5-8.0 40 55 5
SLTST, Lt gy

MATURITY AND KEROGEW COMPOSITICON DATA

TABLE :

1¢
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COMPANY: NORSK HYDRO

WELL: 7219/9-1

LOCATION: BARENTS SEA

GENERAL DATA

MATURITY DATA

\KEROGEN COMPOSITION DATA

SAMPLE DEPTH FSMPLE
TYPE
{Metres)

ANALYSED LITHOLOGY

SPCRE
COLOUR
INDEX

VITR.
REFL.
R oil

aw X

X (Visual, from microscopy)

X {Calculated)

INERTINITE

VITRINITE

SAPROPEL

[NERT

vIT

ALG
SAP

WXY
SAP

3149.0 Swe

3651,0 Swe

ner.e Swc

3783.0 Swe

3803.0 Swe

3879.0 Swe

3904.0 Swc

3965.0 Swe

3970.5 Swe

4007.5 Swe

4043.5 Swe

4052.5 Swc

4062.0 Swe

4153.5 Swe

4162.0 Swc

4219.0 Swe

MDST, dk gy

MDST, dk gy

§5T, Lt gy

MDST, gy-blk

MOST, gy-blk

MDST, gy-blk

MDST, med-dk gy

MDST, gy-blk
MDST, gy-blk+ mnr
SLTST, med gy
MDST, dk gy+ mnr
SLTST, med gy
MDST, dk gy

MDST, dk gy

MDST, gy-blk

MDST, med-dk gy

MOST, dk gy

7.5-8.0

7.5-8.0

8.0-8.%

7.5-8.0

8.0

7.5

7.5

8.5

3.5

8.5-9.0 R

8.0-8.%

8.5-9.0 R

9.0 R
8.5

8.5

8.0-8.5

B4
1.09¢ 2)R
1.32¢ 4R

1.09¢ 23
L1153

1.33(24)R

1.71( &R

1.10¢10)
LB4(100L

1.33(10R

1.53¢ R

1.06(18)
LB1( 4L

1.37016)R

1.71(15)k

1.14¢ 4)
1.47¢ 9
1.80¢ 6)R

1.12(18}
285123

1.45¢12)R

1.65( &R

1.16¢(23)
T8¢ 3L
1.44¢ 43R

1.23¢ 5)
1.50¢ B3R

1.15¢11)}
1.53( R

1.28¢ 43
1.67¢ 4)R

1.260 D)
1.53( SR
1.930103k

1.29( &)
1.67TCINR

1.19¢15)
1.55(14)R
1.83(19)R
2.61( 5)R

1.23¢13)
1.67(15)R

1.22¢ 93
1.63(16)R

20

20

15

20

10

15

15

bt

35

40

40

507

70?

30

75

85

&0

507
407

30?

&5

Mnre

Mnr

* 27

Mnr?

MATURITY AND KEROGEN COMPOSITION DATA

TABLE

1p




COMPANY: NORSK HYDRO

Sample
Depth

(metres)

Palynamcrphs
4

Reference Samples

REF.1
REF,2 (1)
REF.2 (2)

307
540
595

8 8&5%

824
914
1020
122
1209
1285.5
1371.5
1456
1473
1520
1588
1725
1749
1775
1848
1862
1881
1901.5

5%
5 Sp, Di
Mar Sp, Di

58, M
Mor Sp, Di
Mor Sp, Di

Mor Sp
Mar Sp, Di
Mar Sp, Di
My Sp, Di

Mor Sp
Mar Sp, Di

5 Sp

Mnr 3p

Mar Sp, Pi

5 5p
Mr Sp, Di
5 &, Di
5 Sp, Di
10 Sp, D
5 Sp, Di
5 S, D1
Mar Sp, Di

10 Sp, AL

TABLE 2A Detailed Kerogen Composition Data

WELL: 7219/9-1

Inertinite
z

15
35
25
&0
15
10
15
10
20
15
15
15
10
15
15
10
15
85
90
75
15
10
15
10

LOCATION: BARENTS SEA

Vitrinite Amorphous Amoryphous

pA

10
15

10
10

10

L L Lo un

10
10

10

(Lipt.) %

780
760
240

10

215

275

(tumic) %

715
220
%0

10
75

75

Curicle
)4



COMPANY: NORSK HYDRO WELL: 7219/9-1 LOCATION: BARENTS SEA

Sanple
Depth Palynamorphs Tnertinite Vitrinite Amorphous  Anorphous Cuticle
(metres) 2 2 4 (Lpt.) T (humic) Z 4
1905 5 Sp 10 20 730 35
1911 10 Sp 10 10 220 50
1915 Mar Sp 20 20 Mar 60
1919 10 Sp 15 20 55
1928 10 Sp 55 15 220
1935 5 Sp 50 25 220
1942 Mar Sp 25 75
1949 5 Sp 40 25 230
1993 5 S 35 30 230
2012 210 Sp 710 75 - 75 TNDETERMINATE -
2046 220 Sp 7m0 715 - 55 INDETERMINATE -
2076 5 Sp 20 75 Yhr
2100.9 Mar Sp 20 80 Mor
2155.5 10 Sp 60 20 10
2173 40 Sp 50 10 Mnr
2192 15 Sp 50 35 Mar
2293.8 15 Sp 20 55 10
2305 5 Sp 80 15 Mar
2307 5 Sp 80 15
2323.5 Mor Sp 70 30
2332.5 20 Sp 65 15 Mnr
2487 5 Sp 25 55 10 5
2497.5 15 Sp 75 10
2510.5 10 Sp 70 20
2561.5 10 Sp 60 30
2564 10 Sp 60 30
2670 10 Sp 65 25
2673.5 10 Sp 55 35 Mar
2683 15 Sp 45 40 Mnr

TABLE 2B Detailed Kerogen Composition Data



COMPANY: NORSK HYDRO

WELL: 7219/9-1

Palynomorphs Inertinite  Vitrinite

Semple
Depth

(metres) Z
2746 10 sp
2991 55
3085 55
3149 5 Sp
3651 Mor Sp
3727 M Sp
3783
3803 M Sp
3879 Mor Sp
3904
3965
3970.5
4007.5 58
4043.5 Mar Sp
4052.5 Mor Sp
4062
4153.5 Mar Sp
4162 Mor Sp
4219 5%

Abbreviaticns:

% A
80 10
85 10
40 33
20 30
20 25
15 20
20 &0
10 15
15 65
15 85
25 75
40 60
35 60
40 760
40 760
750 750
760 %40
770 730
30 65

LOCATION: BARENTS SEA

Amorphous imorphous Cuticle
(Lipt.) 7 (bumic) Z %

45
255
765

175

Sp = Spores, Di = Dinocysts, Al = Algae
lipt. = liptinitic (oil-prome), Mnr = Minor (<2iZ)

TABLE 2C Detailed Kerogen Composition Data



COMPANY: NORSK HYDRO

WELL: 7219/9-~1

LOCATION: BARENTS SEA

Depth c:z HZ N s AshT  Diffevence Bc %%
(metres) y4
1881 70.9 3.36 2.26 1.6 Lss (21.9) 0.57 *
1901.5 57.1 4,32 2,41 14.8 13.6 7.73 0.9 0.0
1905 56.1 3.67 1.52 13.40 Lss (25.3) 0.79 *
1911 68.9 4.9 2.07 4.4k g (19.6) 0.87 *
1915 67.8 4.15 1.9 5.85 Ls (20.2) 0.73 *
1919 58.4 9,2 2.2 s Is (30.2) 1.89 *
1928 40.0 3.34 1.17 1.37 Ls (56.1) 1.00 x
1935 2.3 216 0.80 9.76  22.1 (40.9) 1.06 *
1942 43.1 3,03 1.3 .77 211 19.6 0.8 0.3
1949 47.6 3.2 1.24 18.89  27.8 1.25 0.81 0.0
21009 3%.9 2,55 0.93 1833 3.2 7.09 0.88  0.15
2155.5 75.2 4,11 2,01 1.58 s ar.n 0.66 x
2173 80,6 5.01 1.75 0.89 2.0 9.74 0.75 0.9
2192 78.2 3.76 .73 1.16 Iss (15.2) 0.58 x
2192(R) 7.1 3.79 1.42 0.74 Iss (15.0) 0.57 %
2293.8 81.2 5.3 1.68 2.82 1.0 8.04 0.7  0.07
2305 8 3,0 2.0 Lss Lss (1s) 0.45 *
207 75.7 3,37 2.14 1.04 s (17.8) 0.53 *
2487 78.4 4.04 1.82 0.56 2,0 13.2 0.62  0.13
297.5 77.7 3.3 1.40 6.0 Lss (11.6) 0.51 %
2510.5 79.1 3.93 1.75 0.53 Is (14.7) 0.60 *
2510.5®)  80.5 4.43 1.91 0.43 s az2.7m 0.66 %

TABLE 3A Elemental Analysis Data
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COMPANY: NORSK HYDRO

WELL: 7219/9-1

LOCATION: BARENTS SEA

H

0

Depth v HY N s2 AshZ Difference 1 ic
(metres) z
2670 80 4.0 2.0 Iss Lis (14) 0.60 x
2673.5 80.3 3.93 1.45 0.68 Ys (13.6) 0.59 *
2683 82.2 4.40 1.52 0.75 Iss 1.1 0.64 %
2746 71.7 4.11 1.21 7.23 Ls (15.8) 0.69 *
2746(R) 76.9 413 1.41 3.48 Iss (14.1) 0.64 *
2991 64.5 3.53 132 5.16 Lss (25.5) 0.66 *
2991 (R) 83.5 4,41 1.39 1.39 s (9.3) 0.63 .
3651 69.2 4.08 1.45 Is Ls 25.3) 0.71 x
3803 28.7 1.95 0.93 s Ls (68.4) 0.82 *
3BO3(R) 71.0 4.0 4.3 Its s (20.7) 0.68 *
879 72.3 3,50 1.2 6.21 13.6 3.13 0.58  0.03
3904 69.3 4.36 146 0.9 1.50 22,5 0.75 0.2
3970.5 61.4 2.69 1.47 Ls s (34.4) 0.53 *
3970.5®)  79.1 3,72 1.25 3.66 s (12.3) 0.53 *
4052.5 58.1 2,79 0.89 Ys s (38.2) 0.58 *
Notes:

1. 1/5 = mesufficient mterial for analysis
2. Oxypen assumed 100-(C + B + N + S + ASH)Z,

3. * = (Oxygen not calculated

4. (R) Repeat analysis
5. H/C, OIC Atanic ratios,

TABLE 3B Elemental Analysis Data
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ala
Ac
ADD
Al
Am
ang
ANH
aren
arg
RAS
bd
B({IT)
bl
bld
blk
bri
bran
cale
CALT
carb
EGL
CHR
CHT
CLYST
CKT
Comp
i3 <3
cs6
Ctgs
Cu
Civd)
decarh
Di
dk
BLT
DOL/dol
dak
Ex
Exs
extr
4

fel
far
flu
fo
foss
£r
frac
frags
Fu
GlLC/gle
Bn
grd
grus
BY¥
GYP
HAL
hd
hor
H(RV)
i—.
i/b
IGN
inc
Inert
lan
Lcu
LIG/Lig
lns
L(RV)
LST
it -
mass -
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Kote: (Maturity data tables only).

result.

APPERDIT 1

ABEREVIATIONS USED IN ANALTTICAL DATA SHEETS

as above
acritarchs

wud additive
algae

amorTphous
angular
anhydrite
arenaceous
argillaceous
basalt

bedded /bedding
bitumen/bituminous
blue

bleached

black

brilliant

browm

calcareous
calcite
carbonaceous
conglomerate
chalk

chert

claystone

cemant

composite

¢coarse

casing point/shoe
diteh cuttings
cuticle

caved
decarbonated
dinocysts

dark

dolerite
dolomite/doiomitic
dusky

exinite
exsudatinite
extracted

fine

feldspathic
ferruginous
flucrescence
formation
fossile/fossilifexrous
frizble

fracture
fragments
fusinite
glavconite/glauconitic
green
graded/grading to
grains

grey

gypsun

halite

kard

horizontal

high reflecting vitrinite
iso—

inter-bedded
igansous rocks
including
inertinite
larinae/laninated
lost tirculation material
lignite/lignitic
lens{es)

low reflecting vitrinite
limestone

light

massive

MDST
med
MET
uic
gicr
min
=OT
aod
atl
-u-
NA
nod
NS
[-1.2.3
ol
ool
oINg
Qs
P
pal
Ph
pok
por
PP
Pr
pred
Prt
FYR/pyr
qQTZ(T}
Re
Riew)
nd
Sap
sbng
sbrd
SCI
st
sft
SH
ghly
sil
gks
SLA
SLT(ST)
slty
SND
sndy
Sp
S8T
st
stks
suc
surf
SWC
™
TO0C
tr
tios
v
VgL
Vit
vn
VOLC
VR
wht
xln
yel

*
gy-gn
gy/gn
BEn-E¥

| I RO IR O N A D NN R BN R B AN BN B

LI TR N N TR T O DO N NN RO DN B R N R B |

[ T I R A T Y R RN I I B D I I D D D O D RO B B DN B B S R R |

nudstone

medium
wetamorphic tocks
wica/wicaceous
micritic
mineral

ainor

modarate
mottled

noTmal

not available
nodulefnodular
no sample
occasional
olive

oclitic

OTAnge

oll stain
picked lithology
pale

phytane

pink
porous/porosity
purple

pristane
predominantly
present
pyrite/pyritic
quartz(ite)
reein

reworked
round{ed)
sapropel
subangular
subrounded
spore coclour index
semifusinite
soft

shale

shkaly

silicecus
slickenside surface
slate
silt(stone)
silty

sand

sandy

SpOTES
sandstone
stained
streaks
sucrosic
surface

side wall core
total depth
total organic carbon
trace(s)
transparant
very
variegated
vitrinite

veln

volcanic rocks
vicrinite reflectivity
white
crystalline
yellow

no analygis carried out

analvsed but no data obtained

greyish gresn
grev-green {gradacion)
greenish grey

Number in brackets refers to number of reflectivity values averaged to give quoted
FPreferred values for indigenous phytoclasts are listed firsc.

Robertson
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APPRNDIX 2

ANALYTICAL PROCEDURES AND TECHNIQUES

This appendix summarises the main stepe in the analyses carried out in the Robertson Research Intermaciomal Led.
patroleum geochemistry laboratories. Amalytical pachways are shown on the flow chart (Appendix Figure 1) and details of
labovatory procedurea and techniques are given in the text. These may in certain circumstances be adapted to suit
particular samples or conditiona. Interpretation guidelines are also dafined.

l. Sampie Preparation

General

Samples are received inco the laboratories in the forms ¢f well-site canned ditch cuctings, bagged ditch cuttings in
various stages of preparation {rom wet, unwashed to dried, washed; sidewall cores, comventional cores, outcrop samples,
crude oil ssmples and gas samples. Each sample is assignad a ouaber which is entared into a computer system to monitor
sample seleccion and progress. Preparation technigues are directed towards obtaining clean samples, free of drilling
wud and mud additives, obvious cavipg contamination and indeterminate fine material, Washing with cold wvater is
standard but further washing with solvent (dichloromethane, DCM) is carried out if oil-based mud is present, after which
samples are dried, described and individual lithologies hand-picked where practicable. Samples are rough crushed to
approximately pea-sized fragments for kerogen preparation or fimely milled for chamical analysis.

Rerogen Preparation

Kerogen concentrates for microscopic examination and alemental analysis are prepared using standard palynolegical
procedures but omitting oxidation or acetolysis, Acid maceration involves the use of hoc hydrochloric acid (HCl) to
remove carbonates and hot 607 hydrofluoric acid (HF) to remove or break down silicates, Mineral residues are saparated
frow the kerogan by a combination of ultrasonic vibration amd zinc bromide flotaticn. Xerogen samples for spore colour
and kercogen typing are mounted on glags slidas in glycerin jally, those for vitrinite reflectivity are dried sné mounted

in apoxy resin, Kerogen tvesidues are stored in methanol.

‘ 2. Maturity Evaluation

The tachniques employad for interpreting maturity and thermal history in these laboratories are based mainly on spore
colouration and vitrinite reflectivity measurement, supplemenred by data obtained from airspace gas and gasoline
anaiysis, pyrolysis Tmax, and hydrocarbon analysis including gas chromatography and gas chromatography-mass

spectrometry.

Spore Colouration
Sporomorph colour is assessad using a >20u sieved kerogen fractiom viewed in transmitted light om a standard
palynological microscope. Unusual hues are checked using incident blue/UV light fluorescence. MHeasurement is made by

eya against reference sets of single graim spore mounts and trained operators achieve a high degree of accuracy and
reproducibility. The I rto 10 Spore Colour Indax (SCI) scale was designed for Iinearity with increasing depth and
temperature and correlates approximately with the Following zones of ¢il gemeration: L.0 to 3.5, immature; 3.5 to 5.0,
early mature, generation of low gravity oils (28 to 35 °*API); 5.0 to 7.0, middie wature, generation of medium gravity
oils (35 to 42"API); 7.0 to 8.5, late mature, generation of light oils (>42%API) and condensates; 8.5 to 10, post
wature, generation of condensate, wet gas and, ultimately, dry gas. Linearity of scala i{s of great value in prediction,
by axtrapclation, of the depth to any part of the oil generacica sequence. The value of SCI measurement lies in the
objective selection of measured grains, so minimising problems of caving and reworking, and in its mora direcc
cotrelation against oll generation than vitrioite raflectivity seasurement. Limitations in ics use concern the
difficuley of correlation against other colour scales and the insensitivity of the scale in the late to post mature
region. Ancmalous colours may result from bleaching or staining during deposition and diagenesis. The correlation of
SCI against Thermal Alteration Index (TAI) given on the 5CI versus depth plot in the reports was made by direct
comparison of Staplin's standard slides with SCI standard slides.

Yicrinite Reflacciviey

The majority of preparations examined under reflected light in chese laboratories are made using >20u sieved kerogen,
mounted in resin blocks and polished with carborundum and alumina although total kerogen may be used when sample aize 13

~ | Robertson
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limited, Picked coals, organic-rich shales or limestonss contalning solid bitumen are mounted directly in resin blocks
and pelished in the usual way. Measurement is made on 3 Leitz Orthoplan wicroscope fitted with an MPV Compact
photometar which feeds values direct to a desk top compucer for data processing frow each sample. The systeu is
calibrated against glasa standards and reflectance values are expressed as arithmectic means of measurements taken im oil
immersion (l?.‘:l or Rm ol 3. Rmax and Rmin may be measured and quoted in certain circumstances but the difference is
insignificant below about RD 1.0X. Some operator selection of particles duriag measuremenc {s essantial aad obvious
contam:nancs or non-vitrinitic material are nocad but not necessarily queoted. The value quoted on data tables is that
which i{s interprated as most appropriate, but other possibilities may also be given. Plotted figures assuze a
logarithmic increase of reflectance with depth. Ra 0.5% 13 a widely acceptad thrashcold value for the onset of oil
generation, although as the kinetics of oil generation say not be identical to those of vitrinite reflectivity
development this must be seen only as a general guide. The floor for oil generatiom is characterised by a reflectance
value of about 1.3%. Wet gas generation peaks at a value of about 1% and ceases at the 2% level. Dry gas generation
peaks at a reflactance of about 1.3% and ceasas at the 3% to 4% lavel. Correlation of reflectance values with other

maturity parameters may not be uaiversal because of time-temperature factors and is best made on a local basis.

Reflectivity measuremeant 15 a widely used and versatile tool which may ba readily calibrated against easily obtained
scandards. It is applicabla over a wide range of maturity stagas {rom immature to post mature (0.2X% to 5% Ra). High
surface intercepts om plocted figures and discordances at faults and unconformities can give realistic estimates of the
amount of section missing. It is of limited value in Barly Palaeozoic sactions where land plant material is absaent,
although a general guide te maturity may be obtained from chitinous organic matter. Even a skillad operator may have
difficulty in distipguishing indigenous vitrinite from some forms of inertinitae, ancmalously reflecting
"psaudovitrinite”, cavings and reworked fragumenuts.

Alrspace Gas Apalysis

Wet cuctings are ccllacted ac the well site and sealed in partly full cans containing bactaricide. In the laboratory,
the airspace (headspace} gas 1s extracted using a cac piercer fitted with a septum and analysed by gas chromatography.
The proportions of methane, ethane, propane, 1so~ and o~-butana are calculated from incegrated peak areas by comparison
with a srandard mixture of these gases. Methape 1s the domipnant gas in immature and post maturs sedimencs, comprising
90-100% of total gas, falling to 30~70% in mature sediments., The onaet of maturity for oll gemeratien {(SCI 3.5) is
characteristically marked by an increase in wet gas (€C,~C,) to betwean 10 and 20X with furcther fncreages in macurity
indicated by a decreage in the racio of iso- to a-butane. Ratios of >1.0 are typical for immature sadiments and <0.5
are usyal ic mature sediments. Departures from composition versus depth ctrends may be useful in Indicating migramt gas
at faults, unconformities or raservoir rocks but limit the method ag a veliable maturity {ndicator. Airspace gas
analysis is ar inexpensive and rapidly executed method of screening samples for furthar maturity and hydrocarbon contenc
determinatioas.

Gasoline Analysis and Cuttings Gas Analysis

Cuttings samples received wec, preferably in saaled containers, are sultable for gasoline and cuttings gas analysis. A
portion of the washed cutcings sample 13 retained wer, pulverised in 4 sealed shaker and warmed to expel the CI to C?
hydrocarbon components into the shaker airspace. A sample of this airspace gas is then removed and anaiysed by gas
chromatography either for cuttinga gas (Cl te Ca) or gasolines (9é to C7J. Up to 28 hydrocarbon components ars
identified in the ca to C7 range and their relariva proportions calculated from integrated peak areas with raference to
standard mixtures. Iumature source rocks yield low total abundances apnd limited oumbers of components whereas mature
source rocks usually c¢ontain a full complement of identified hydrocarboms with the onset of macurity indicaced by a
rapid rise {n total gascoline abundansces with depth. Anomalous amounts of gasclines may matk the presence of oil stain.
Gagolines may be used In oil to oll or oil to source rock correlations but the comcentration of scme of the measurad
components 1s not only a function of gource but also depends va waturity, migration and altaraticn in che reservoir.
Using the most stable compounds, pairs with similar chemical structure and boiling points are reduced to pair ratios and
compared with the same pair ratios In other ¢ils or possible source rocks., Gasoline analysis is a valuable tool in thag
ic measures directly the hydrocarbons being generaced from & sediment buc its sensitivity in detecting traces of oil
places constraints on irs use as a4 maturity indicator.
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Rock-Eval Pyrolysis, Gas Chromacography (GC) and Gas Chromatography-Mage Spectrometyy (GC-MS) in Marurity Analysis
These three analytical processes measure parameters which are functions of both maturity and kerogen type. Data from

them may give a general guilde to maturity bur if the kerogen types are known, more specific conclusions may be drawn.
From Rock-Eval data, the temperaruras of waximum rate of pyrolysis, Tmax, is the most useful datum; gas chromatograes of
alkanes, separaced from scurce rock extracts or oils, yleld carbon preference indices (CPI) and isoprencid ratios; GC-MS
quantitativa fragmentograms provide abundance ratios for specific compounds which are particularly useful in assessing
the level of maturicy at which souree rock hydrocarbons or oils have been gemerated. All thasae supplementary data may
ba used to confirm results from visual analysis or supplant them if poor or unavailable.

3. Source Rock Evaluation

Total Organic Carbon Contenc (TOC)

Organic carbon values are obtained by treating 0.lg of crushed rock sample with hot, concentrated HCLl to remove
carbonates, The washed residue is filtered on to a glass fibra pad and fgonited in a Leco catbon analyser. For
screening purposes, samples are apalysed singly but whers further analyses, such as pyrolysis or selvent extraction are
anticipated, a duplicate sample is rin. Blanks and standards are run as roucine and where values f{rom duplicated
samplas do not concur withia strict accuracy limits, they are rerun. Where samples ars heavily stained wich oil, either
from natural deposits or drilling mud, TOC i1s repeated on the dried, solvent extracted sample.

TOC measurement is fundamental in assessing source rock quality since when combined with kerogen type and maturicy, a
full descriptiocn of tha potential to generate oil may be given, It is found in practice that sediments containing less
than 0.3% TOC are unlikely co have any source potential, those containing batween 0.3% and 1X way be marginal sources
but the berter quality sourcas contain in excess of 1% TOC. Screening by TOC is thevrefore an inexpensive and rapid
methed of selection of samples for further analysis in source potential evaluatiom.

Rock=Eval Pyrolvysis

Pyrolysis data are obtained using the IFP-Fina Rock-Eval apparatus. 100 mg of crushed, whele rock either from bulk
sample or picked lithology 1s weighed accurately into a crucible and iatroduced into 3 furnmace at 250°C. Frae
hydrocarbous {(Ioughly equivalent to solvent extractable hydrocarbons) are volatilised and quantified by flame iomisation
detector (FID) to giva Paak 1 (Sl. ppm). The furnace temperature is incresased to 550°C at 25°C/minute and within chis
range, kercgens crack to give hydrocarbons, measured by FID to give Peak 2 (Sz. ppu) and carbon dioxide, weasured by
tharmal conductivity detector (ICD} to give Peak 3 (53, ppm}. The temperature at the maximum rate of evolutlon of
cracked volaziles (Tmax) is measursd aucomaticalily but can also be monmitored visually. The inscrument is calibrated
daily using scandards both at the beginning of the work period and at regular lntervals thereafter and crucible blanks
are run as routine. The tabulated data in reports comprisa the following parameters:

Tmax °C - temperdtura of maximum rate of Peak 2 hydrocarboa evolution.

Hydrogen Index (HI)

SZITOC (mg/g) or ratic of released hydrocarbon te organic carbon content. This iz a measure of
the hydrocarbon generating potential remaining in the kerogen ae oppesed to thac of the whole
rock. ’

Oxygen Index (0I) 53/TOC (mg/g) or ratio of released carbon dioxide to organie carbon content.
Production Index (PI)- 51/51+52, or ratio of the amount of hydrocarbons released in the first scage of heating te the

total amount of hydrocarbona relsased and cracked during pyrolysis.

Pocencial Tield (PY) - S2 (ppm) or tocfal of hydrocarbons released during cracking of kerogen comparad to original
weighe of rock.

Tmax, hydrogeq index and oxygen index are each functions of both maturity and kerogen type. Using published aand
empirical data, it has baeen possible to assemble i modal co show the relacionshipe of these factors to macurity as
measured by spore colouration and vitrinite reflectivity for a selection of purs kcru;en types. The kerogen types used
are algal sapropel (typa 1), waxy sapropel (type II), vitrinite (type LIIA) aad imertinite (type IIIB} and a computer
program has been devised by which the amounts of these components may be calculated from the HI, 0I, Twax and maturity
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data for any sample. These are the values axpressed in the "kaerogen composition by calculation” coluamns tabulated in

the veports,

The hydrogen index is a measure of the hydrocarbon genmerating potential of the keregen and is analogous to che atomic
H/C ratio. Immature, organically rich source rocks and oil shalas give values above 500, mature oil sourca rocks give

values between 200 and 550. For a given kerogen type, thesa values progressively diminish with increasing maturity.

The cemperature of maximum race of pyrolysis depends partly on the kerogen cype but the transition from immature to
macure organic mafter is marked by temperatures between 415° and 435°C. Tha maturity transition from oil and wetr gas
ganeration to dry gas generation is marked by temperatures batween 455° and 460*C. In practice, greater variastion than
thesa ideal temperature ranges may be Seen, bur thay are pevertheless useful as general guides to the lavel of maturity
attained by the sediment.

The production index increases with aaturity from values near zero for immature organic matter to maximum values of 0.15
during the late stages of oil gemeration. Anomalously high values indicate the presence of oil or contaminants. The
potential yield is an indication of the predicted yield of hydrecarbons from rthe source rock at optimum maturity and is
a measure of the quality of the source rock., For immature sediments, values of 0 to 2000 ppm of hydrocarbon
characterise a poor source rock, 2000 to 6000 ppm fair, 6000 to 20 000 ppm good and above 20 Q00 ppm very good.

Pyrolysis techniques have in recent years provided a major advance in the assesament of source rock quality and
generating pocential. Hydrocarbon ylelds from immature source baeds exatined on=structure may ba translated into actual
oll productivity from the same beds in mature basinal, off~structure situations. Models relating maturity and kerogen
type may be used to define original scurce rock quality grades which are of great value in mapping organmic facies.
amorphous kerogen types, indiscioguishalla in wicroscopic preparations over a wide range of chemical proparties, may be
readily differentiacad by pyrolysis. The problem of analysing bulk samples containing mixed kerogens has been largely
evercome by the kercgem type/maturity model and anomalous results arising from the presence of caving ¢ontaminacion and
drilling mud additives can usually be explained by inspection. High oxygen indices sometimes occur as a result of the
prasence of metastable carbonates and In such cages the sample 1s acid decarbonated and re-run.

Visual Examination of Kercger Concentrates
4ll palynological preparations ¢a which SCI determipations are made are also examined for kerogen type. WVisual

estimations of the relative abundance of tha broad groups vitrinite, inertinite and sapropel are made on the total
kerogen slide mount but refsrence is alse made to the »20p sieved fraction to assist in identificacion. The scheme of
identification is shown fn Appendix Table i. Full use {3 made of incident blue or UV light in distinguishing immature
or early matura cil-prone kerogem from gas—prone kerogen.

Extract Analysis
The soluble organic materials present in rocks can be extracted with organic solvents, fractionated and analysed. The

type and amount of macerial extractead depends largely upon the nature of the contained kerogen and its maturity,
alechough the presence of migranc oil or drilling contamination wmay be the determining factors.

A maximum of 40g of crushed sample {s extracted for a minimum of 12 hours in a Soxhlet apparatus using laberacory
rediscilied DCM. The solvent and the more volatile compouents (approximately up to gfcls) are lost by svaporation in an
air flow and the resulting total extract i3 weighed, dissolved in hexane and separated into alkans (gaturate)}
hydrocarbon, aromatic hydrocarbon, resene and asphaltene (polar) fractions by silica adsorption chromategraphy in the

Iatrogcan process.

Lerger fractions, suitable for Further analysis, are obtained by column chromatography, The extract is rua through a
short glass column packed with silfca and alumina and eluted with hexane {to give the saturata fractien),
{3:1 hexane: toluene mixture (to give the aromatic fractioan) and methanol (to give the poular, or resene and asphaltene,

fracrion). A small proportion of nomn-eluced polar compounda ugually remajns on the column.
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The data tabulated in teports comprisa tha following parameters:
Total excract - soluble organic matter, heaviar than about 2'c15+’ expressed as ppm of weight of rock.
Hydrocarbons - sum of alkane and aromacic hydrocarbons, éxpressed as ppm of waighe of rock.

Extraet % of organic -~ total extract ppm; the extractabilicy,
carbon (EPOC) Toc x 100

Hydrocarbons wg/g of

organic carbon total hydrocarbons normalised te Ig of orgamic carbon.

Hydrocarbons % extract - total hydrocarbons as a proportion of total extract.

‘Alkanes X hydrocarbona - the proportiocn of alkanes (saturates) in the total hydrocarbons. The proportion of aromatics
is (100 minus this value) expressed as a parcentage.

The axtractability of ¢il-prona sapropelic orgamic matter increases rapidly in the oll generation zone and diminishes to
vary low values in pogt macure sedimenta. Overail the extraccability of sapropelic organic matter is greater than that
of gas-prone humic organic maccer for similar levels of maturity. Samples with sxtractabilities of greatar than 203
generally contain migrant oil or are contaminated with mud addirives.

As maturation proceeds in the oil generation zonme the proportion of hydrocarbons in the total extract increases from
less than 207 to a maximum in the most productivae horizons of around 60I. This trend is revarsed as the oil-condensate
zone 1s enterad. The relative propottions of alkanes to arcmatics can be used is a check for low levels of
contamination. Fractiong of the extraet, separated by column chromatography are retained for further amalysis by gas
chromatography or for stable carbon isotope datermication.

Capiliary Cas Chromatography of C15+ Alkanesg

4 portion of the Soxhlet extract is eluted with hexawe through a short silica columm to yiseld the saturata hydrocarboun

fracrion. This fraction is evaporated in a stream of dry nitrogan ar room temperature. A small portion of the fraction
is then taken up in hexane and introduced into a 235 metre, wall-ccated, open tubular glass capillary column coated with
OV-1l, or aquivalent, moynted in a Cario Erba gas chromatograph which is temperature programmed from 70°C to 270°C at
3°C/minuce,

C15+ chromatograms are inspected for the distributions of n-alkanes, and the presence and abundances of isoprenoids

{particularly pristane and phytane), steranes and trirerpanes and unresolved envelepes of naphcthenic compounds. The
ratics pristane:phytane and pristane:n~C . are calculaced. Carbon Preference Index (CPI) values quoted are those as
defined by Philippi as the ratic 2029
the kerogen type of the source rock, its waturity and condition of deposition and, {f migrant oil is present, whether

this has been water-flushad or bicdegraded. Contaminant drilling mud additives may be identified.

17
to (Czs+030) unless otharwise stated. Chromatography way reveal information about

Capillary Gas Chromatography of Aromatic and Branched/Cyclic Alkanes

The aromacic portion of che Soxhlet extract is eluted from a short silica/alumina column by 2 hexans/toluene mixture.
The dried fraction is taken up in DCM and introduced into a 25 metre, wall-coated, opsn tubular glass capillary column
coated with OV=1, or #quivalent, mounted im a Carlo Erba gas chromatograph which is temperiture programmed from 70°C to
270°C ac 3°C/ minute.

Branched chain alkanes are separated from normal alkanes by urea adduction and created as for total alkaoes.
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Gas Chromatography-Mass Spectrometry

Mass spectrometry i3 4 techoique in which melecules are bombarded with high energy electrons causiag lonisation and
fragmentation of the molacules into ions of varying wass(m) and charge{z). The way in which a wolecule fragments into
ions of various m/z value {8 knoum as its fragmentaciom pattern, or mass spectrum and is unique. When linked to z gas
chromatograph the mass spectrometer can be used in two different modes:

1. Full Scan Wode: A mass spectrum is obtainad of each peak elucing from the gas chromacograph and a structural
identification of the compound producing thar peak can be mada.

2. Multiple or Single Ion Monitoring Moda: The mass spectrometer is tuned to certain ®/2 values to detect whethar a
compound, eluting from the gas chromatograph, fragments to give an iom at that vaive. Caertain fragmentations are
indicacive of spacific compound types and the wogt commonly monitored fragment ions used in petroleum gecchemlstry
are those with m/z values of 191, 217 and 259 which are the principal fragment i1ons abtained from groups of alkanes
known as rriterpanes, regular steranes and raarranged steranes respectively. Thess are compounds containing 27 te

35 carbon atoms arranged in a polycyelie, normally & or 5 ring, structure, occurring in the 27025 to 3703 region

3
of a gas chromatogram. The basic molecular skeletons of these compounds are very similar te those of che original
organic matter deposited in the sediment and so these 191, 217 and 239 distributlon plots, kunown a8 maas
fragmentongrams or mass chromatograms, form a pattern characcerisctic of the source waterial. This techniqua of

"fingerprinting” 1s also one of rthe more axact methods of correlating an oil to its source, or to amother oil.

Carbon Isotope (130112C) Ratio Apalysis

Carbon has two stable isotopesa, the more abundant 13

12 C isotope, which in nature forms about

C isotope and the heavier
1% of carbon. Deviations from the 1301120 ratio are extremely small and carbon isotope ratios, as measured by mass
spectromecty, are expressed as deviations from a scandard, the Pee Dee Belemmite carbonate (PDB standard) in parts per
thousand (parts par mil; ufao). Positive deviations indicate 136 enrichment and copversaely, negative deviacions
indicate 138 impoverisbkment.

While the carbom isctope racios of oils and tock extracts can range from -20 vo ~32 °z"oo depending on the source organic
macter type, the difference between a specific ofl and its source iz small. Measurements are ugually made on the C15+
alkane and aromatic hydrocarbon fractions separataly and there should be no wore than 1 %foo difference becween the oil
apd its socurce for either fractien, If there is any doubt that the source reck extracts are not lndigenous to the

source rock karogen, the carbon isotope ratio of the extracted source rock kercgen can be measured.

Pyrolysis-Gas Chromatography

The hydrocarben pyreolysate derived from thermal, anhydrous cracking of kerogen 13 analysed by capillary gas
chromatography. A few wg of rock, kerogen or asphaltene is heated to 600°C for 20 seconds in the injactor of a gas
chromatograph. The chromatograph oven is kept at -30°C during pyrolysis and chen raised to 300°C at a programmed ratge
of 7.5°C/minuce., Chromatograms produced this way are often very different from theose of scurcs rock extracts or oils in
that branched and cyelic {somers are generated freely giving numerous, closely spaced peaks, along with unsaturated,
alkene {olefin) hydrocarbons. The "doublet” peaks often observed in these chromatograms comprise alkene-alkane pairs,
the first eluring, and usually smaller peak, being the alkene. The chromatograms ranga from C1 to C30 or above and
although variable, are dbroadly characteristic of source rock type. Gas-prome kerogen cracks to give a wore limited
molecular weight range of products, concentrated towards the light ends, whersas oll-prons kerogen gives more prominent
alkene-alkape doublets in tha Clz to CSO region. The largest peak from both types is usually machanae.

Elemental Analysis
Total (unsieved) karogen is prepared as dascribed in Section 1. The dried material is combusted fin oxygen inm an

elemencal analyser and the oxides of carbhom, hydrogen, nitrogen and sulphur are measured. The unburnc residue is the
ash content, Oxygen is usually calculated by difference but can be determined separately if required. Resules are
quoted as percentage waights of C, H, 0, ¥, § and Ash with the acomic ratie H/C and 0/C calculatad and plotted on the
standard van Krevelen diagram. The relative amounts of C, H and O present in organic matter are dependent on beth
source and maturity. At known wmaturity levels, some measure of source quality may be determined. Limitations of the
wethed in source rock assessment fnvolve the difficulty of obtaining pure kerogen (im particular, free from pyrite} and
the lack of a simple, direct determination of oxygen content,
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4. 041 Analyals

RRI laboratories offar a wide range of oil analyses both for geochamical purposes and induscrfal use. Physical

property determinacions are based mainly on IP methods and are available for lubricating oils, fuels and greasaes as wall
as crudes. Fraquencly umeasured properties of crude olls presented in geochemistry reports include: API gravity, pour
point, viscosity and contents of water, sulphur, wax, asphaltene, nickel, vanadium and other metals. Chemical analysis
of oils involves the following:

Whole oil gas chromatography - using split syringe injection and a temperature programme from -20°C or =30°C up to 270°C
at 4°C/minute.

Aasociared gas = if o0il has high gas/oil ratio.
Gasoline analysis - as for gasolines in rock samples but a weighed quantity of oil 1s used.
Topping of the oil = this is equivalent to the removal of the fractiom beiling below about 210°C and gives a

more standardised product for comparison of gas chromatograms of the °15+ fraceion.

Column chromatography and - as for solvent extracts. Aanalysis {s carried out on topped oil.
gas chromatography

5. Gas Analysis

The hydrocarbon gases, C, to C&’ may be collected from the airspace of sealed canned samples or may be received from

1
well-site tests in a special sealed gas cylinder {gas mouse). Chromatographic separation of the C1 to Ca gagses is
effected as describad under airspace gas analysis. In sddition, the separatad gas components may be analysed for stable

carbon and hydrogen isctope composition which way provide valuable clues to the origin of the gas.

6. Solid Bitumen Apalysis

In some oil fields, problems are encountered where bitumen developments form concimuous or patchy layers withino
resarvoirs, dividing the pay zones and acting as barriers to natural fluid movement or inhibiting enhanced oil recovery
techuiques. Integrated geochemical and sedimentological studies aim to produce geological modals capable of predieting
the occurrence of bitumen layers and their likely thickness and ability to act as permeability barriers. Of further
concern are the past or present relationghips between the bitumen and resarvoired oil, their source rocks and the timing

of bitumen formation.

Analysis schemes involve screening of samples by assesssing the amount of bitumen in polished core pleces using reflected
light microscopy, followed by solveunt extraction of coutrol samples co astimate che proportion of solvent soluble
bitumen. Diffarent phases of bitumen formation are differsntiated by reflectance measurement as described for vicrinite
reflectance measurement. Solubla axtracts are fractionataed to give alkape, aromatics, asphaltene and resene componants.

Separated bitumens may be subjected to elemental analysis.

% |Robertson
Group



FLOW CHART FOR GEOCHEMICAL ANALYSIS
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Kerogen Typing Scheme for Transmitted White and Incident Blue/U.V. Light

General Properties BRI Report Type *
Data Tables
[Algal Sapropel Type 1
Sapropelic
(0il-prone gas-prone Waxy Sapropel Type II
at high maturity)
Vitrinita Type LIIA
Humic
(Gas-prone) Inertinite Type IIIB
Amorphous Structured
Non-Fluorescent Fluorascent Non=-fluorescent Flugrescent
Type I/I1 Type 1 Vitrinite (Type I1I4) Cuticle
at high Sapropel brown/black, woody Spores
maturity Type II tissue Pollen
{8C1 »7.5) (degraded Dinocysts
sporas) (Type II)
Scoft bitumens
Type IIIA/B
0il residues (bitumens) Inertinite (Type IIIB) Resinite
Mineral (undigested) very dark brown/black, Algae
Grease contamination woody tissue {Tasmanites,
Mud additives Botryococcus
etc.)
Solid bitumen - brown/
black (oil residue)
often with crystal
imprints (Type 1)
Micreoforaminifera,

chicinozoa etc.
(ot usually important)

Spores, cuticle ete.
at high maturitcy
levels

¥ud Additives - walnut etc.

* Types I, I1, III approximately sensu Tissot et al but Type III subdivided into
IIIA (vitrinite) and IIIB (inertinite)
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