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Norsk Hydro

DAILY MUD PROPERTIES : RHEOLOGY PARAMETERS FOR WELL 31/2-19S

Hole section: 36"

Date

08-may-1996 20:00

Depth 1 Mud Type
[m] 1

MD ITVD 1i _ i _ _i i
4281 428 IBENTONITE

1 Funnel
1 Vise
1 [sec]

-1 ————
1100.0

WATER BASED SYSTEM

( Dens I Mudtmp
1 1 Out
1 [sg] 1 [DegC]
1 - 1 -
11.201 0.0

Fann Readings

600I300I200I100I 60 1 30} 6| 3__ l _ _ l i i- i i l - -
1 1 1 1 1 1 1

Rheo
Test
[DegC]

0.0

PV
[mPas ]_ __

0.0

YP
[Pa]
0.0

IGelO
1
1 [Pa]| ————
1 0.0

iGellOl
1 1
1 [ P a ] li t
1 0 , 0 1
——— 1

Hole section: 17 1/2" WATER BASED SYSTEM
Date I Depth 1 Mud Type I Funnel) Dens IMudtmp

1 [m] 1 1 Vise | 1 Out
1 MD ITVD 1 Msec] 1 [sg] 1 [DegC]

_ __ _ __ i _ i _ _ | __ _ i _ i l __
09-may-1996 22:001 4281 428 IBENTONITE 1100.0 H . 0 6 I 0.0
ll-may-1996 17 : 00 1 1316 (13 16 IBENTONITE 1100.0 1 1 . 0 6 1 0.0
12-may-1996 23 : 00 f 1316 1 1316 IBENTONITE 1100.0 1 1 . 0 6 1 0.0
13-may-1996 23 : 00 | 1316 1 1316 IBENTONITE 1100.0 1 1 . 0 6 1 0.0

600
——

Far
3001200

in Readii

1001 60——
1
1
I
1

igs
30 6_ 3

Rheo
Test
[DegC]

0 . 0
0 . 0
0.0
0.0

PV

[mPas]

0 . 0
0 . 0
0 . 0
0.0

YP
EPa]———
0.0
0.0
0 . 0
0.0

GelO

[Pa]
0.0
0.0
0 . 0
0.0

GellOl
1

[Pa] I
———— |

0 . 0 1
0 . 0 1
0 . 0 1
0 . 0 1
— 1

Hole section: 12 1/4" WATER BASED SYSTEM

Date 1 Depth 1 Mud Type 1 Funnel I Dens IMudtmp
1 [m) 1 1 Vise I 1 Out
1 MD ITVD 1 l[sec] 1 [sg] 1 [DegC]_ i _ . i _ i _ _ _ „ _ i _ __ t _ i _ _| T T T J | n» ——— | | |

14-may-1996 21:39 11504 1 1504 IBENTONITE 1 58.0 11.251 0.0
15-may-1996 15 : 00 1 1745 1 1724 IKCL/POLYME 1 62. 0 11.251 0.0
16-may-1996 15:00 1 1748 11727 IKCL/POLYMEI 74.0 11.251 0.0
17-may-1996 22 :00 1 1841 1 1800 1KCL/POLYME1 72.0 1 1 . 2 6 1 0.0
18-may-1996 19 : 00 1 1930 1 1869 IKCL/POLYME 1 74.0 1 1 . 2 6 1 0.0
_ ___ __ __ i _ i _ i_- __ I - J 1 - __
19-may-1996 22 : 30 12164 1 2057 IKCL/POLYMEI 75.0 1 1 . 2 6 1 0,0
20-may-1996 14 :15 12312 12175 IKCL/POLYMEI 6 0 . 0 11.251 0.0
21-may-1996 19 : 00 1251612335 IKCL/POLYMEI 70.0 1 1 . 2 6 1 0.0
22-may-1996 14:00 12518 12337 IKCL/POLYMEI 80.0 1 1 . 2 6 1 0.0
23-may-1996 21 : 30 | 2620 12417 IKCL/POLYME 1 71.0 11.251 0.0
———— _ ———————— i __ _ l __ — i _ — _____ i _ ———— i ——— l —————

Fann Readings

60013001200i i— — i - — i ——
481 351 26
511 371 30
711 511 42
691 491 40
771 561 46

l i _-_
781 581 48
741 531 43
701 491 40
751 541 45
861 651 54
—— ] _ _ _ ] ——

1001 60
—— j ——
181
221
311
301
331
—— | ——
351
321
291
331
401
—— l ——

30

——

61 3
—— | ——

81 6
71 5

101 8
9| 7
91 7

—— I ——
121 9
101 8
91 8
101 8
141 10l __

Rheo
Test
[DegC]

50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0
50.0

PV I YP IGelO iGellO
I 1

[ m P a s ] l { P a ] l [Pa]__ I __ :_ | ——
13.0 111.01 3.0
14.0 111.51 4.0
20.0 115.51 3.0
20.0 114.51 3.5
21.0 117.51 4.5

_. _ _i ___ i
20.0 1 1 9 . 0 1 5 .5
21.0 1 1 6 . 0 1 4 . 5
21.0 114.01 4.0
21.0 1 1 6 . 5 1 4 . 5
21.0 1 2 2 . 0 1 6 . 5__ _i i _____

[Pa]
4.0
5.0
8.0
8.0
8.5

10.5
10.5
11.0
12.0
17.5

See also the report 'DAILY MUD PROPERTIES : OTHER PARAMETERS'
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DAILY MUD PROPERTIES : RHEOLOGY PARAMETERS FOR WELL 31/2-19S

Hole section: 12 1/4" WATER BASED SYSTEM

Date I Depth I Mud Type 1 Funne 1 1 Dens I Mudtmp
1 [ m ] 1 I Vise I | Out
1 MD ITVD I 1 [sec] 1 fsg] I [DegC]_ _ _ _ i i _ _ i _ _ _ i 1 1

24-may-1996 21 : 30 12917 I 2652 IKCL/POLYMEI 6 1 . 0 | 1 . 2 5 | 0.0
25-may-1996 15 : 00 I 3098 I 2797 I KCL/POLYME I 58.0 11.251 0.0
26-may-1996 22 : 00 I 3118 1 2814 1 KCL/POLYME t 6 5 . 0 1 1 . 2 5 1 0.0
28-may-1996 21 : 00 1 3118 I 2814 IKCL/POLYMEI 6 3 . 0 1 1.27 I 0.0
30-may-1996 21:00 13118 12814 IKCL/POLYMEI 6 3 . 0 ( 1 . 2 7 1 0.0

_ r _ i ___ j __ _ _ _ i i i
31-may-1996 06:00 13118 12814 IKCL/POLYMEI 6 4 . 0 1 1 . 3 0 1 0.0
Ol-jun-1996 18:00 13118 12814 IKCL/POLYMEI 6 2 . 0 1 1 . 3 0 1 0.0

Fann Readii
600I300I200I100I 60_ i _ i _ _ t i
891 651 531 391

t i l l
761 541 441 331
721 491 401 291
721 491 401 291

__ i _ _ \ _ i _ i __
731 491 411 301
71! 491 401 281

\gs

30

——

1 Rheo
1 Test

61 31 [DegC]_ i ___ i __ • _
131 111 50.0

1 I 50.0
111 91 50.0
91 71 50.0
91 71 50.0—— | —— j ————
91 61 50.0
91 71 50.0

PV 1 YP IGelO IGellO
1 1 1

[mPas] 1 [Pa] I [Pa] I [Pa]___ __ i ___ i i
24.0 121.01 6 . 5 1 1 9 . 0
23.0 1 1 6 . 5 1 6 . 5 1 18.5
22.0 1 1 6 . 0 1 6 . 5 1 18.5
23.0 113.0 1 5 . 0 1 18.0
23.0 113.01 5 . 0 1 18.0_ . ___ | _ j ___ j
24.0 112.51 5 . 0 1 1 9 . 0
22.0 113.51 4 . 7 1 17.0

Hole section: 8 1/2" WATER BASED SYSTEM

Date Depth I Mud Type 1 Funnel I Dens I Mudtmp
[m] 1 I Vise I I Out

MD ITVD I 1 [sec] 1 [sg] I [DegC]_ _ . _ _ _ _ i _i __ ___ _ i_- _ -- 1 1 -
25-jun-1996 15:00 Ol IKCL/POLYMEI 50.0 11.301 0.0
26-jun-1996 19 : 30 13154 12843 IKCL/POLYMEI 70.0 1 1 . 3 0 ) 0.0
27-jun-1996 16:30(319612877 IKCL/POLYMEI 75.0 11.301 0.0
28-jun-1996 14:30 13203 12882 |KCL/POLYMEf 72.0 11.301 0.0
29-jun-1996 21:00 13453 13081 IKCL/POLYMEI 50.0 11.301 0.0_ __________ i _t _ i _ _. _ i_ _ _i_ __ i ___ _
30-jun-1996 21: 15 13579 J 3180 IKCL/POLYMEI 52.0 11.311 0.0
Ol-jul-1996 20: 30 13709 1 3288 IKCL/POLYMEI 50.0 1 1 . 3 0 1 0.0
02-jul-1996 21 .-1513972 13532 IKCL/POLYMEI 50.0 1 1 . 3 0 1 0.0
03-jul-1996 16: 00 14042 13 599 IKCL/POLYMEI 51.0 | 1 , 3 0 | 0.0
04-JU1-1996 16: 00 14094 j 3649 IKCL/POLYMEI 51.0 1 1 . 3 0 1 0.0

i i l i i l
OS-jul-1996 19: 30 14114 1 3 6 6 9 IKCL/POLYMEI 50.0 1 1 . 3 0 1 0.0
06-JU1-1996 19: 39 14114 1 3 6 6 9 IKCL/POLYMEI 50.0 1 1 . 3 0 1 0.0
07-jul-1996 19:30 14114 1 3 6 6 9 IKCL/POLYMEI 55.0 1 1 . 3 0 ) 0.0
OS-jul-1996 21: 00 14114 1 3 6 6 9 IKCL/POLYMEI 58.0 1 1 . 3 0 1 0.0
09-jul-1996 20: 00 14114 |3 669 IKCL/POLYMEI 58.0 1 1 . 3 0 ) 0.0

Fai

60013001200i i
371 241 19
621 431 35
641 441 35
581 391 31
561 381 31

1 - 1
601 411 33
561 381 32
561 381 31
551 391 32
551 371 30

—— f —— | ——
521 35| 30
521 351 30

1 1
521 351 30

1 1

in Readii

1001 60t
131
241
251
221
211—— I ——
241
211
231
221
211
—— I ——
201
201

1
201

1

igs
30
——

——

1 Rheo
1 Test

61 31 [DegC]_ i _ _ i _ _
31 2 1 5 0 . 0
61 41 50.0
81 61 50.0
61 51 50.0
61 51 50.0

—— 1 —— 1 ————
71 51 50.0
61 51 50.0
61 51 50.0
7| 51 50.0
61 51 50.0

1 1 —
61 51 50.0
61 51 50.0
6 1 5 ) 50.0
61 51 50.0

1 I 50.0

PV

[mPas ]————
13.0
19.0
20.0
19.0
18.0
19.0
18.0
18.0
1 6 . 0
18.0
————
17.0
17.0
17.0
17.0
17.0

YP IGelO IGellO I
1 1 1

[Pa] 1 [Pa] I [PaJI_| _ _ | ____ j
5 . 5 1 2.01 3 . 0 1

12.01 3 . 0 1 8 . 5 1
12.01 3 . 0 1 7 . 5 1
10.01 3 . 0 1 6 . 5 1
10.01 3 . 0 1 8 . 5 1___ 1 _ j j
11.01 3 . 5 1 11.01
10.01 2 , 5 1 9 . 0 1
10.01 2 . 5 ! 10.01
11.51 2 . 0 1 9 . 0 1
9 . 5 1 3 . 0 1 9 . 5 1

——— | ———— | ———— |
9 . 0 1 3 . 0 1 9 . 0 1
9 . 0 1 3 . 0 1 9 . 0 1
9 . 0 ! 3 . 0 1 9 . 0 1
9 . 0 1 3 . 0 1 9 . 0 1
9 . 0 1 3 . 0 ) 9 . 0 1

See also the report 'DAILY MUD PROPERTIES : OTHER PARAMETERS'
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Norsk Hydro

DAILY MUD PROPERTIES : RHEOLOGY PARAMETERS FOR WELL 31/2-19S

Hole section: 8 1/2" WATER BASED SYSTEM

I Date I Depth I Mud Type I Funnel I Dens IMudtmpl Fann Readings
I I [ra] I I Vise I I Out I
I I MD ITVD I l[sec] I [ s g ] 1 [ D e g C ] 1 6 0 0 1300 I 200 1100 I 601 301 61i ______________ I ___ i ___ i ________ i ____i ___ i ____ | __ t __ i __ i __ t __ I __ I __1 -\ ——————————————— | — — — | ———— | ——.—————— | | j i t i i t i i i
HO-jul-1996 22:00 |292Q|2654|KCL/POLYMEI 45.0 11.25) 0 . 0 I I I I I I I I

Rheo l PV l YP iGelO (GellO
Test I I I I

[DegC] I [mPas] I [Pa] I [Pa] I [Pa]

0.0 I 0.0 I 0 . 0 1 0 . 0 1 0.0

See also the report 'DAILY MUD PROPERTIES : OTHER PARAMETERS'



Hole section: 36" WATER BASED SYSTEM
I Date 1 Depth -| Mud Type I Dens) Filtrate IFilt.cakel HPHT pH 1 Alcalinity | Inhib K+ CL- | Ca+4 Mg+ + |Tot I Percentage 1 CEC IASG 1 LGS
I 1 [m] I I IAPI IHPHTIAPI 1 HPHT 1 Press/Temp I Pm Pf Mf | Chem 1 lhard (Solid! Oil t Sand I I I
1 1 HD ITVD I l f s g ] l [ m l ] | [ml ] 1 [mm] | [mm] I [psi/DegC] I ( m l ] 1 [ ml] | [ m l ] | [Kg/m3] [mg/lt tmg/1] 1 [mg/1] [ m g / l ] | [ m g ] t [%] 1 [%) 1 [%] 1 [Kg/m3] | [sg] I |Kg/m3]
1 I I I 1 1 1 1 1 1 1 -1 1 _ 1 -_ - - _ _ _ _ l _ _ _ _ _ _ _ _ ! I 1 1 - - I 1 1| — — - - _ _ - | - ( " 1 ~.,- ~^ j _ ^ 1 j — | _ - _ _ | _ _ _ — — _ _ — | i | ~ | 1
|08-may-1996 20:001 4281 428IBENTONITE 11,201 0.01 0.01 0) Ol 0/0 8 . 8 ! 0 . 0 1 0 . 0 | 0 . 0 1 0 0 Ol 0 0 Ol 0.0 f 0.0 1 0.0 1 0 I 0 . 0 1 0
| _ ~ _ _ _ _ _ _ _ _ — _ _ « _ ., -_ — — - ^ ~ ., .. _ _ _ _ - . _ _ _ _ ^^^-^«_ +*,»^«.—

Hole section: 17 1/2" WATER BASED SYSTEM
I Date I Depth I Mud Type I Dens )Filt rate IFilt.cakel HPHT pH I Alcalinity | Inhib K+ t CL- 1 Ca + + Mg++ ITot | Percentage CEC IASG 1 LGS
I 1 [m] 1 1 IAPI IHPHTIAPI I HPHT I Press /Temp I Pm Pf Mf 1 Chem t 1 lhard ISolidt Oil [Sand 1
I I MD ITVD | I [ s g ] | [ m l ] | { m l ] I [mm] l [ m m } | [psi/DegC] | [ m l ] I (ml] | [ml J I [Kg/m3] [mg/1] I [mg/1] I [mg/1] [mg/1] fmg] 1 [%] [%] [%] [Kg/m3] [ s g ) | [ K g / m 3 ]
i I I I 1 1 1 1 1 1 _ _ _ | _ t - i | _ _ _ - i - - 1 | - _ _ . , -„_ _ i i
I09-may-1996 22:001 4281 4281 BENTONITE | 1 . 0 6 | 0 . 0 | 0.01 Ol Ol 0/0 9 . 5 1 0 . 0 ) 0 . 0 | 0 . 0 1 0 0 1 Ol 0 0
|ll-may-1996 17 : 00 1 1316 1 1316 1 BENTONITE 1 1 . 0 6 ) 0 . 0 1 0.01 Ol 0| 0/0 9 . 0 | 0.01 0 , 0 | 0 . 0 | 001 Ol 0 0
112~may-1996 23 : 0 0 | 1316 1 131 6 1 BENTONITE 11 . 0 6 ) 0 .01 0.01 0) 0| 0/0 9 . 0 | 0 . 0 ) 0 . 0 | 0 . 0 1 0 0 1 Ol 0 0
|13-may-1996 23 : 0 0 | 1316 1 1 3 1 6 | BENTONITE 1 1 . 0 6 1 0 . 0 | 0.01 Ol 0) 0/0 9 . 0 1 0.01 0 . 0 1 0 . 0 1 0 0 I Ol 0 0

Hole section: 12 1 . ' 4 " WATER BASED SYSTEM
I Date 1 Depth 1 Mud Type IDenslFi Itrate IFilt.cakel HPHT
1 1 [m] I 1 )API IHPHTIAPI I HPHT I Press /Temp
1 1 MD ITVD I | [eg] 1 Iml] I [ m i l l (mm) limn] | [psi/DegC]
1 - 1 1 - 1 _ _ - I I I _ _ l - _ _ ! _ _ I ^
|14-may-1996 21 : 3 9 | 1504 1 150 41 BENTONITE 1 1 . 2 5 1 2 . 6 1 9 . 6 1 11 31 35/150
|15-may-1996 15 :00 1 1745 1 1724 I KCL/POLYMEtl . 2 5 1 2 . 3 1 9 . 6 ) 11 31 35/150
|16-may-1996 15 : 0 0 | 1748 (1727tKCL/POLYME|l .251 2 . 3 1 9 . 8 1 11 31 35/150
|17-may-1996 22 :00| 1841 [18001 KCL/POLYMEI1 - 2 6 | 2 . 4 | 9 . 8 1 11 31 35/150
|18-mav-1996 1 9 : 0 0 | 1930 11869 1 KCL/POLYMEI1 . 2 6 1 3 . 0 | 1 0 . 1 | 11 3| 35/150
t_ ——— 1 ———— ̂ -- —— | - . _ - [ _ - — | ———————— | ——— | ——— | ——— | ——— | ——— | —————————
|19-may-1996 22 :30| 2164 (2057 I.KCL/POLYMEI1 . 2 6 1 2 . 5 ) 1 0 . 0 1 11 31 35/150
|20-may-1996 14:15| 2312 |2175|KCL/POLYMEI 1 . 2 5 ) 2 . 6 1 1 0 . 0 1 11 31 35/150
|21-may-1996 19 :00| 2516 (23351KCL/POLYME11 . 2 6 ) 2 . 6 ) 1 0 . 0 1 11 3| 35/150
!22-mav-1996 14 :00 I 2518 I 2337(KCL/POLYME11 . 2 6 1 2 . 4 1 1 2 . 0 1 11 3| 35/150
l23-may-1996 21:30|2620I2417(KCL/POLYMEU.25| 3 . 0 ) 1 0 . 0 1 11 31 35/150
|24-may-1996 21 :30(2917 12652 tKCL/POLYME|l .251 3 . 6 ( 1 0 . 0 1 11 31 35/150
|25-raay-1996 15: 00) 3 098) 27971 KCL/POLYMEtl .251 3 . 8 ( 1 2 . 0 1 11 31 35/150
126-may-1996 22 :OOI3118!2814 1KCL/POLYMEI1 .251 3 . 6 ( 1 2 . 0 ! 11 31 35/150
t28-may-1996 21 : O O I 3118 128141 KCL/POLYMEtl .271 3 . 4 ( 1 4 . 8 1 1| 21 35/110
|30-may-1996 21 : O O I 3118 | 2814IKCL/POLYME(1 . 2 7 ) 3 . 4 ) 1 4 . 8 1 1) 2) 35/110
!31-may-1996 06:001 311812814|KCL/POLYME|1 .301 3 . 5 1 1 4 . 8 1 11 21 35/110
|0l-jun-1996 18:001 3118 | 2814 1 KCL/POLYMEU . 301 3 . 5 1 1 4 . 8 1 11 21 35/110

pH I Alcalinity 1 Inhib I K+
1 Pm Pf Mf 1 Chem 1
1 [ m l ] 1 [ml] 1 { m l ] I [Kg/m3] I (mg/1]—— 1 —— | —— | —— | ———— -| ————

8 . 3 1 0 . 0 ) 0 . 0 1 0 . 3 1 154 181000
8 . 3 1 0 . 0 ! 0 . 0 | 0 . 3 1 156 182000
8 . 1 1 0.01 0 . 0 | 0 . 4 1 155 181000
8 . 3 . 1 0.01 0 . 0 1 0 . 4 1 152 180000
8 . 3 | 0.01 0 . 1 | 0 . 3 1 155 181000

——— | ——— | ——— | ——— | ———— _-| ————
8. 1 1 0 . 0 | 0 . 0 | 0 . 4 1 158 (83000
8 . 3 1 0.01 0 . 1 ) 0 . 6 1 165 187000
8 . 3 1 0.01 0 . 1 | 0 . 6 1 170 189200
8 . 2 1 0 . 0 ( 0 . 0 | 0 . 6 1 160 183900
8 . 1 1 0 . 0 1 0 . 0 1 0 . 6 1 155 181300——— 1 ——— ) ——— | ——— | ————— |- ——— _
8 . 1 | 0.01 O . l t 0 . 8 1 150 178700
8 . 4 ) 0.01 0 . 1 1 0 . 9 1 150 178500
8. 4 1 0.01 0 . 1 | 0 . 8 1 150 178700
8.01 0 . 0 ) 0 . 0 | 0 . 8 1 150 178700
8.01 0 . 0 | 0.01 0 . 8 1 150 178700
8 . 0 1 0.01 0 . 0 ) 0 . 8 | 153 171000
8 . 0 1 0.01 0 . 0 | 0 . 8 1 153 |71000

CL- 1 Ca++
1

lmg/1] 1 [mg/1]_ —— - | ————
730001 280
740001 340
740001 340
725001 340
740001 400
————— | ————
790001 360
830001 300
860001 400
800001 440
775001 440———— | ————
750001 320
750001 360
750001 360
750001 320
75000) 320———— | ————
730001 320
730001 320

Mg++

[mg/1]
0
0
0
0
0
0
0
0
0
0

o
 o

 o
 o

 o

0
0

Hole section: 8 1 / 2 " WATER BASED SYSTEM

Ol 0.0 0.0 0.0 0 0 . 0 1 0
Ol 0.0 0.0 0.0 0 0.01 0
Ol 0.0 0.0 0.0 0 0 . 0 1 0
Ol 0.0 0.0 0.0 0 0.01 0

Tot 1 Percentage
hard (Solid! Oil ISand
[mg] | [%J [%] [*]1 — — _ __ ___

360112.0
400112.0
400112.0
400(12.5
440(12.5

——— 1 ———
480112.5
320)12.5
420(12.5
440)13.0
400)13.0

——— 1 ———
400)13.5
400)13.5
380)13.5
380)14.0
380)14.0

- ——— ( — ——
385(15.0
385(15.0

. 0 . 0
0.0
0.0
0.0
0.0——
0.0
0.0
0.0
0.0
0.0——
0.0
0.0
0.0
0.0
0.0——
0.0
0.0

0.0
0.0
0.0
0..0
0.0
0.0
0.0
0.0
0.0
0.0

0.0
0.0
0.0
1.0
1 . 0
1.0
1.0

CEC
[Kg/m3]

o
 o

 o
 o

 o

0
27
30
28
30

—————
38
35
34
43
43—————
43
43

ASG 1 LGS
!

[sg] |[Kg/m3]—— 1 _ . . . _
0 . 0 | 52
0.01 49
0 . 0 1 49
0 . 0 | 64
0 . 0 1 60,._ _ | _ _ _
0.01 47
0.01 52
0.01 12
0 . 0 1 71
0.01 78__ i _ _ _ . _ . ^ _
0.01 95
0.01 111
0.01 127
0.01 122
0.01 122_____ i _ ___
0.01 132
0.01 132

I Date 1 Depth I Mud Type I Dens (Filtrate IFilt.cakel HPHT pH 1 Alcalinity I Inhib | Kt CL- I Ca++ 1 Mg++ ITot 1 Percentage CEC IASG f LGS
1 I ImJ I 1 (API (HPHT1API | H PHTI Press /Temp 1 Pm PC Mf I Chem 1 t lhard ISolid) Oil ISand 1
I I MD ITVD 1 I [ s g ) | [ m l ] | { m l } | [mm] Hmmll [psi/DegC] (• [ m l ] I [ m l ] I [ m i l l [Kg/m3] 1 [mg/1] [mg/1] I [mg/lj [mg/1] [mg] ) [%] [%] 1 [%] [Kg/m3] [ s g ] t [ K g / m 3 ]
|25-jun-1996 15:001 0) I KCL/POLYMEI 1 .30 1 4 . 1 ( 1 5 . 2 1 11 21 35/140 7 . 6 ( 0 . 0 1 0 . 0 | 0 . 8 ( 153 171000 730001 360 0
|26-jun-1996 19 :30 | 3154 1 2843 | KCL/POLYMEI 1 .301 3 . 6 ( 1 5 . 2 1 11 21 35/140 8 . 5 ( O . O f 0 . 1 1 0.51 140 171000 750001 360 0
127-jun-1996 16 :30 13196 (2877 | KCL/POLYMEI 1 . 3 0 1 3 . 4 1 1 4 . 9 1 11 21 35/140 9 . 4 1 0 . 0 1 0 . 0 1 0 . 7 | 141 173900 750001 360 0

See also the report 'DAILY MUD PROPERTIES t RHEOLOGY PARAMETERS'
( ————————————— —————— ._ ———————————————— . ——————————— _ ———————— . —————————————————————————— ————— - —————— —————————

400(15.0 0.0 1 1.0 43 0.01 132
400115.0 0.0 I 0.5 28 0 . 0 | 127
420115.0 0.0 | 0.3 18 0 . 0 1 127

__ _ _ ——— „ - - ————— ---|
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Norsk Hydro

DAILY MOD PROPERTIES : OTHER PARAMETERS FOR WELL 31/2-19S

Hole section: 8 1/21 WATER BASED SYSTEM

1 Date 1 Depth | Mud Type 1 Dens) Filtrate (Filt.cakel HPHT
l l [m] | I (API (HPHTIAPI 1 H PHT) Press /Temp
1 1 HD ITVD 1 l [ s g ] | [ m l ] | [ m l ] l [mm] I f m m ] 1 [psi/DegC]
1 ——————— _ ———— 1 . _ . _ | _ _ _ | ——————— I----I —— 1- —— 1 —— 1 —— ( ——— — ——
|28-jun-1996 14 :30( 3203 (2882 IKCL/POLYMEI 1.301 3 . 1 ( 1 4 . 2 1 11 2| 35/140
(29-jun-1996 21 :00|3453 l 3081 1 KCL/POLYMEI 1 .301 3-4113.01 11 2 | 35/140
|30-jun-1996 21 :15 1 3579 1 3180 1 KCL/POLYMEI 1 .31 ( 4 . 0 ( 1 3 . 0 ) 11 21 35/140
|0l'-jul-1996 20:30|3709I3288|KCL/POLYME|1. 301 3 . 8 ( 1 3 . 0 1 1 ( 21 35/140
|02-jul-1996 21:15|3972|3532(KCL/POLYMEI1.30| 4 . 0 | 1 2 . 5 | 11 2( 35/140
j i i i „ _ _ _ ! _ 1 _ l_ _ l_ _l _ _ 1 __ _ ~_
|03-jul~1996 16:00 (4042 13 599 IKCL/POLYMEI 1-301 3 . 9 | 1 2 . 8 | 1| 21 35/140
|04-jul-1996 16:00(4094|3649|KCL/POLYMEI1.30| 4 . 0 ( 1 2 . 8 1 lt 2| 35/140
(OS-jul-1996 19:30f4114|3669IKCL/POLYME|1.30| 4 . 0 ( 1 2 . 8 1 1| 2( 35/140
(06-JU1-1996 19t39|4114(3669(KCL7POLYME|1.30t 4 . 0 | 1 2 . 8 | 11 21 35/140
|07-jul-1996 19:30I4114|3669(KCL/POLYHE|1.30( 4*0112. 8| 11 2| 35/140
i _^ | i 4 _ __, _ _ ! _ _ _ _ ! _ _ _ 1 _ _ t _ _ ! _ _ _ _ !
|08-jul-1996 21 :00(4114!3669|KCL/POLYMEU.30I 4 . 0 ( 1 2 . 8 1 11 21 35/140
|09-jul-1996 20:00(4114(3669|KCL/POLYME(1.30I 4 . 0 ( 1 2 . 8 1 11 21 35/140
HO-jul-1996 22:OOI2920I2654IKCL/POLYME|1.25| 0 . 0 1 0 . 0 1 Ol Ol 0/0
1 , _ , _ _ . - . — « — — — -._-.— ' _. __-_»«- —_ _ ^ ^^_-._.

pH 1 Alcalinity 1 Inhlb I K+
1 Pm Pf Mf 1 Chem t
I [ m l ] I Iml] 1 [ml] I [Kg/m3] | [mg/1]—— 1 ----1 —— | —— | ————— | —— —

8 . 2 | 0.01 0.01 0 . 5 | 138 (72400
8 . 4 1 0 . 0 1 0 . 1 1 0 . 8 | 130 171000
8-41 0 0| 0 . 1 | 0 . 8 | 135 (71000
8 . 2 1 O . O t 0 . 0 | 0 . 8 | 135 (71000
8 . 2 1 0 . 0 | 0 . 0 | 0 . 8 1 128 (71000
—— . . f _ _ _ _ | _ _ _ _ | —— -| ————— | ————
8.. 21 0.01 0 , 0 [ 0 . 8 | 128 (71000
8 . 3 1 0 , 0 1 0 . 0 | 0 . 8 1 123 J71000
8 . 3 ! 0 . 0 1 O . O t 0 . 8 | 1 2 3 (71000
8 . 3 1 0 . 0 1 0 . 0 | 0 . 8 ) 123 (71000
8 . 3 1 O . O t 0.01 0 . 9 1 123 (71000

1 4 1 1 J * - _—
8 . 3 1 0.01 0.01 0 . 8 | 123 171000
8 . 3 1 0.01 0.01 0 . 8 1 123 171000
0.0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 1 0

CL- 1 Ca++
\

[mg/1 3 ! [mg/1]
770001 300
720001 320
720001 400
720001 400
690001 400———— I _ _ _ _ _ _
690001 3€0
640001 280
640001 280
640001 280
640001 280

— — 1 —

640001 280
640001 280

Ol 0

Mg++
[rag/1]

0
0
0
0
0

o
 o

 o
 o

 o

0
0
0

1 Tot 1 Pej
(hard (Solid
{mg] l l%]
380114.8
400115.0
440(15.0
440(15.0
440114.9—— _. t__ ——
400115.0
300114.8
320114.8
320114.5
320114.5——— | _____
320114.5
320(14.5

Ol 0.0

rcenta
oil
[ % ]
0.0
0.0
0.0
0.0
0.0
0.0
0 . 0
0.0
0.0
0.0

_„
0.0
0.0
0.0

3e
(Sand

[ » ]———
0.3
0.8
0 . 5
0-6
0 . 6
0.5
0.1
0.5
0,5
0 . 5
O . S
0 . 5
0.0

CEC
(Kg/m3J
16
25
28
25
25_______
25
28
28
28
28
28
28
0

ASG 1 LGS
1[sg] |[Kg/m3]—— 1 _ _ _ _ _ _ _

0.0| 111
0.01 140
0 . 0 | 135
0.01 135
0.01 137——— | —————
0.01 142
0.01 143
0 . 0 1 127
0.01 127
0.01 127
——— \ ——— ——
O . O t 127
0.01 127
0.0 f 0

See also the report 'DAILY MUD PROPERTIES : RHEOLOGY PARAMETERS'
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vjorsk Hydro 30-aug-199€

TOTAL CONSUMPTION OF MUD ADDITIVES ON WELL 31/2-19S

Section 1 Product /Additive
ij .1* £a ~ I

_ _ _ 1 __ _______ ____ _

36" IBARITE
1 BENTONITE
ILIME
ISODA ASH
!

17 1/2" IBARITE
1 BENTONITE
ILIME
ISODA ASH
1

12 1/4" IBARITE
ICELPOL ESL
IKCL BRINE
IKCL POWDER
1 PHPA
IRHODOPOL 23
ISODA ASH
1

81/2" IBARITE
ICELPOL ESL
1 CITRIC ACID
IDRISCAL D - HT viscocifier
IRHODOPOL 23

1 ISODA ASH
I I SODIUM BICARBONATE

Total
Amount
Planned

Total lUnit
Used 1

1 __
8000.01 kg

18000.01 kg
75.01 kg

400.01 kg
1

3000.01 kg
43000.01 kg

5 . 0 1 kg
300.01 kg

1
181000.01 kg

9 6 7 5 . 0 1 kg
623000.01 1

6000.01 kg
2750.01 kg
4825.0» kg
1750.01 kg

1
68000.01 kg
3525.01 kg
250.01 kg
103.01 kg
475.01 kg
475.01 kg
475.01 kg

Difference.
Amount —————

Difference in cost
% [kNOK]



•rjJH E&P Division
HYDRO ̂ ^^^^^^^^^^^^^^^^^^^^^^^^^^B

Access

Internal
Downgrading

Retention

Unlimited
Title

Petroleum geochemistry of well 31/2-19S

Keywords

Petroleum geochemistry, maturity, source rocks, migrated hydrocarbons

Document category Docume

Report R-0
Area code System code Procure

SCM reference Tag no.

Quadrant/Block/Well Licence

31/2-1 9S PL
Pages/appendices/vol ume(s)

21 + figs, and tabs./ 4 /1

Author(s)

Controlled

Verified

Approved

Rev./ status
Date

Name(s)

Elin Rein, Reidun A.
Myklebust, Nils Telnæs,
Marian Våge, Arne S. Steen

Name

Nils Telnæs
Name

Name

Else Grandal

ntID

74894

Amendment no.

ment ref ./Package no.

no. Project

191 2003647
Replaces

Org. unit

NH Research Center

Org. unit

NH Research Center
Org. unit

Org. unit

NH Exploration

Date

03.12.96

Date

03.12.96
Date

Date
\c? i O ~"i

' ̂  - f%V T * Tl*

n i. r r n mmU n re D, J33f

Jpjp/^^'fMt*

". T .̂ViL _....,,DLL

Reason for issue Author Contr.

,. L/s HIL. v * L/ (l '•'

Disc. appr. Proj. appr.

Signed

1/1

lar
Sigfred

Signed

^ 1

t $ef$ J;

\ i •' :
Hydro appr.

i

1
i
i

j

Norsk Hydro a.s F.nr. 914778271

Postal address: Office address: Phone: Telefax: Telex:
N-5020 BERGEN Sandsliveien 90 National: 55 99 50 00 National: 55 99 66 00 40632 hydro n
NORWAY 5049 Sandsli Internat.: +47 55 99 50 00 Internat.: +47 55 99 66 00



Petroleum Geochemistry of well 31/2-19S

INTRODUCTION

This is a standard petroleum geochemical study on the source rocks and possible
migrated hydrocarbons encountered in the well 31/2-19S.

The objectives of this petroleum geochemical study were:
- To establish a maturity profile through the well
- To evaluate the source rock potential
- Detect possible occurrence of migrated hydrocarbons in selected samples

A list of the samples analyzed in this study is given in Table 1.2. The analytical and
preparative methods employed in this study comprised geochemical screening and
bitumen characterization. Methods used are listed below:

- Vitrinite reflectance measurements
- Rock Eval screening
- Pyrolysis gas chromatography/mass spectroscopy
- Extraction
- Asphalthene precipitation
- Preparative group type separation, MPLC
- Analytical group type separation, TLC-FID
- Gas chromatography of saturated hydrocarbons
- Gas chromatography/mass spectroscopy (GC/MS) of saturated hydrocarbons
- Gas chromatography/mass spectroscopy (GC/MS) of aromatic hydrocarbons



Petroleum Geochemistry of well 31/2-19S

Analytical procedures are based upon "The Norwegian Industry Guide to Organic
Geochemical Analyses, 3rd edition 1993".

Vitrinite reflectance measurements were carried out by Geolab DK, Newcastle, UK.
All other analytical work, together with interpretation of data, and compilation of this
report was done at Norsk Hydro E&P Research Center, Bergen, Norway.

All depths in this report are in mRKB unless otherwise stated. Core and drillcuttings
(DC) samples are related to drillers depth. SWC samples are related to loggers
depth.



Table 1.1 Stratigraphy of well 31/2-19S

STRATIGRAPHY, WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen

03-Jan-1997 14:43 HYDRO

TOP BOTTOM
(m) (m)

1585.00 1633.00
1633.00 1694.00
1694.00 2055.00
2055.00 2126.00
2126.00 2250.00
2250.00 2466.00
2466.00 2497.00
2497.00 2534.00
2534.00 2554.50
2554.50 2560.00
2560.00 2572.00
2572.00 2577.00
2577.00 2737.50
2737.50 3426.00
3426.00 3467.50
3467.50 3475.50
3475.50 3565.00
3565.50 3574.50
3574.50 3590.00
3590.00 3631.50
3631.50 3704.00
3704.00 3749.00
3749.00 4003.00
4003.00 4052.00
4052.00 4059.00
4059.00 4114.00

.— .............._.-.. simple mean - — - - • • - -
Sl S2 TOC HI PI Tmax VRo

(kg/t) (kg/t) (%)

0.36

0.0 0.2 0.3 256 0.0 429 0.41
0.40
0.42

0.0 0.2 0.7 30 0.0 430 0.44

0.0 0.1 0.8 8 0.0 0.42
0.0 0.4 1.6 27 0.1
0.9 14.8 4.5 330 0.1 420

0.0 0.0 0.1 17 0.5
1.0 18.3 5.8 296 0.1 425 0.41
0.4 3.8 2.7 142 0.1 433 0.57
0.1 1.1 1.2 92 0.1 434

0.0 0.0 0.0 0 1.0 0.71
0.1 0.3 0.4 92 0.2 444

0.8 5.0 2.3 215 0.1 442 0.65

0.0 0.2 0.2 63 0.3 448 0.75

0.83

_ . —— . —— ...._..._. YY tlglllVU IVlUail ———————————————

Sl S2 TOC HI
(kg/t) (kg/t) (%)

0.0 0.1 0.2 540

0.0 0.1 0.8 7

0.9 17.3 5.7 288
0.4 3.8 2.7 138

0.0 0.1 0.2 61

Page J of J



Table 1.2 List of samples analyzed

ANALYSIS PROGRAMME, WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen
03-Jan-1997 15:53

(«
HYDRO

Depth
(m)

1320.00
1400.00
1500.00
1600.00
1700.00
1748.25
1748.80
1753.00
1800.00
1805.00
1810.00
1815.00
1860.00
1955.00
2000.00
2100.00
2200.00
2300.00
2400.00
2462.50
2500.00
2508.00
2522.00
2545.00
2560.00
2575.00
2580.00
2580.00
2585.00
2590.00

Lithology

SH
SH
SH
SH
SH
SST
SST
SST
SST/SH
SST
SST
SST
SST/SH
SST
SH
SH/SST
SH
SH
SH
CLYST
SH/SST
CLYST
CLYST
CLYST
CLYST
MRL
CLYST
SLST
SLST
CLYST

Type

DC
DC
DC
DC
DC
COCH
COCH
COCH
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC
SWC
DC
SWC
SWC
SWC
SWC
SWC
SWC
DC
DC
DC

R-Ev

1
1
1

1
1
1

1

1
1
1
1
1
1
1
1
1

REEX Extr MPLC latr SatGC PyGC Isot Biom Vitr

1
1
1
1
1

1

1
1
1
1
1
1
1

1

1 1 1

1 1 1

Page 1 of 7



Table 1.2 List of samples analyzed

ANALYSIS PROGRAMME, WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen
03-Jan-1997 15:53 HYDRO

Depth
(m)

2595.00
2600.00
2600.00
2605.00
2610.00
2610.00
2615.00
2620.00
2625.00
2630.00
2635.00
2640.00
2645.00
2650.00
2655.00
2658.00
2660.00
2665.00
2670.00
2675.00
2675.00
2680.00
2685.00
2695.00
2700.00
2700.00
2705.00
2710.00
2710.00
2715.00

Lithology

SLST
SH
SLST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
SLST
CLYST
CLYST
SH
CLYST
SLST
CLYST
CLYST

Type

DC
DC
DC
DC
SWC
DC
DC
DC
DC

. DC ...„
DC
DC
DC
DC
DC
SWC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
DC
DC
SWC
DC

R-Ev REEX Extr MPLC latr SatGC PyGC Isot Bioi

1

1
1
1
1
1
1
1
1 1 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

1
1
1
1

Page 2 of 7



Table 1.2 List of samples analyzed

ANALYSIS PROGRAMME, WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen
03-Jan-1997 15:53 HYDRO

Depth
(m)

2720.00
2725.00
2730.00
2733.00
2735.00
2740.00
2740.00
2750.00
2750.00
2760.00
2770.00
2772.00
2780.00
2790.00
2800.00
2800.00
2810.00
2814.00
2820.00
2830.00
2840.00
2850.00
2860.00
2860.00
2870.00
2880.00
2900.00
2900.00
2910.00
2920.00

Lithology

CLYST
CLYST
CLYST
CLYST
CLYST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST

Type

DC
DC
DC
SWC
DC
SWC
DC
DC
SWC
DC
DC
SWC
DC
DC
DC
DC
DC
SWC
DC
DC
DC ""
DC
DC
SWC
DC
DC
DC
DC
DC
DC

R-Ev REEX Extr MPLC latr SatGC PyGC Isot Biom Vitr

1
1
1
1 1 1 1
1
1
1
1
1 1 1 1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1
1

1
1
1
1

Page 3 of 7



ANALYSIS PROGRAMME

Depth
(m)

2920.00
2930.00
2940.00
2950.00
2960.00
2970.00
2972.00
2980.00
2990.00
3000.00
3000.00
3005.00
3010.00
3020.00
3030.00
3040.00
3050.00
3060.00
3070.00
3070.00
3080.00
3090.00
3100.00
3100.00
3110.00
3120.00
3130.00
3140.00
3140.00
3150.00

Table 1.2 List of samples analyzed Petroleum Geochemistry Group JLft
Research Centre Bergen ^gggy^

,WELL NOR:31/2-19S 03-Jan-1997 15:53 HYDRO

Lithology

SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST
SLST
SLST
SLST

Type

swc
DC
DC
DC
DC
DC
SWC
DC
DC
DC __. .
DC
SWC
DC
DC
DC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
DC
DC
DC
SWC
DC

R-Ev REEX Extr MPLC latr SatGC PyGC Isot Biom Vitr

1
1
1
1
1
1
1
1
1
1

1
1 1 1 1
1
1 1 1 1
1
1
1
1
1
1
1
1
1

1
1
1
1
1
1
1

Page 4 of 7



Table 1.2

ANALYSIS PROGRAMME, WELL NOR :

Depth
(m)

3159.50
3160.00
3172.00
3182.00
3190.00
3200.00
3200.00
3210.00
3214.00
3215.00
3215.00
3217.00
3220.00
3230.00
3234.00
3234.00
3240.00
3250.00
3260.00
3266.00
3270.00
3280.00
3290.00
3300.00
3300.00
3310.00
3311.00
3320.00
3330.00
3340.00

Lithology

SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST
SLST
SLST

T . , f , i j Petroleum Geochemistry Group m mmList of samples analyzed J r l/rvr%T
Research Centre Bergen 4SBB0

31/2-19S 03-Jan-1997 15:53 HYDRO

Type

swc
DC
DC
DC
DC
DC
COCH
COCH
COCH
SWC
SWC
DC
DC
DC
SWC
SWC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
SWC
DC
DC
DC

R-Ev REEX Extr MPLC latr SatGC PyGC Isot Biom Vitr

1
1
1
1
1
1
1
1 1 1 1
1

1
1 1 1

1
1
1

1
1 1 1
1
1
1
j
1
1 1 1 1
1
1

1
1 1 1 1
1
1
1
1

Page 5 of 7



Table 1.2 List of samples analyzed

ANALYSIS PROGRAMME, WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen
03-Jan-1997 15:53

M,^mrf

HYDRO

Depth
(m)

3350.00
3350.00
3360.00
3370.00
3370.00
3380.00
3390.00
3400.00
3402.00
3410.00
3420.00
3421.50
3430.00
3478.00
3520.00
3567.00
3646.00
3650.00
3700.00
3800.00
3812.50
3892.00
3900.00
3990.00
4000.00
4080.00

Lithology

SLST
SLST
SLST
SLST
SLST
SLST
SLST
SH
SLST
SLST
SLST
SLST
SLST
SST
SH/SST/COA
SST/SLST
CLYST
SST
SH/SST
SH
SLST
SST
SH
SLST
SH
SST/SLT

Type

swc
swc
DC
SWC
DC
DC
DC
DC
DC

_DC_
DC
SWC
DC
SWC
DC
SWC
SWC
DC
DC
DC
SWC
SWC
DC
SWC
DC
DC

R-Ev REEX Extr MPLC latr SatGC PyGC Isot Biom Vitr

1 1 1
1

1 1 1 1
1
1 1 1 1
1
1

1
1
1 1 1 1
1
1
1
1

1
1 1 1 1
1 1 1 1

1
1
1

1
1

1
1

1
1
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Table 1.2 List of samples analyzed

ANALYSIS PROGRAMME, WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen
03-Jan-1997 15:53

«f
HYDRO

(m)

R-Ev =RockEval
Extr = Extraction

roup/Fm. Lithology Type R-Ev REEX Extr MPLC latr SatGC PyGC Isot Biom Vitr

MPLC = Separation
latr = latroscan

SatGC = Saturated GC
PyGC =PyrolysisGC

Isot = Isotope data
Biom = Biomarker data

Vitr = VRO (ave) %

REEX = Rock Eval on extracted Secime

Page 7 of 7



Table 2.1 Vitrinite reflectance data

VITRINITE REFLECTANCE Ro (average values), WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen
03-Jan-1997 16:12 HYDRO

Depth (m)

1320.00
1400.00
1500.00
1600.00
1700.00
1800.00
1860.00
1955.00
2000.00
2100.00
2200.00
2300.00
2400.00
2500.00
2600.00
2700.00
2800.00
2900.00
3000.00
3100.00
3217.00
3300.00
3400.00
3520.00
3650.00
3700.00
3800.00
3900.00
4000.00
4080.00

Lithology

SH
SH
SH
SH
SH
SST/SH
SST/SH
SST
SH
SH/SST
SH
SH
SH
SH/SST
SH
SH
SH
SH
SH
SH
SH
SH
SH
SH/SST/CO
SST
SH/SST
SH
SH
SH
SST/SLT

Type

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

Population I
%Ro

0.38 (
0.39 (
0.47 (
0.36 (
0.38 (
0.44 (
0.40 (
0.38 (
0.43 (
0.40 (
0.42 (
0.42 (
0.45 (
0.42 (
0.41 (
0.42 (
0.47 (
0.87 (
0.48 (
0.52 (
0.59 (
0.52 (
0.55 (
0.71 (
0.62 (
0.69 (
0.67 (
0.74 (
0.84 (
0.83 (

n

20)
20)
20)
20)
20)
11)
20)
5)
5)
5)
9)
5)
9)
3)

10)
20)
20)
20)
20)
20)
20)
20)
20)
20)
14)
20)
20)
20)
20)
30)

Population II
%Ro

0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (
0.00 (

n

0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)
0)

Analysing Company

GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK
GEOLABUK

Page 1 of 1



Table 3.1 Rock Eval screening data

ROCK EVAL SCREENING DATA, WELL NOR : 31/2-19S

Depth (m)

1748.25
1748.80
1753.00
1805.00
1810.00
1815.00
2462.50
2508.00
2522.00
2545.00
2560.00
2575.00
2580.00
2580.00
2585.00
2590.00
2595.00
2600.00
2605.00
2610.00
2610.00
2615.00
2620.00
2625.00
2630.00
2635.00
2640.00
2645.00
2650.00
2655.00

Lithology

SST
SST
SST
SST
SST
SST
CLYST
CLYST
CLYST
CLYST
CLYST
MRL
CLYST
SLST
SLST
CLYST
SLST
SLST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST

Type

COCH
COCH
COCH
DC
DC
DC
SWC
SWC
SWC
SWC
SWC
SWC
SWC
DC
DC
DC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
DC
DC
DC
DC

Petroleum Geochemistry Group
Research Centre Bergen

03-Jan-1997 16:09

Tmax (C)

429
430
428
430

420

423
421
426
424
425
427
425
426
425
424
423
422
425
424
423
424
424
423

Sl(kg/t)

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.9
0.0
2.2
0.1
0.3
1.5
0.2
0.4
0.3
1.5
1.4
1.1
0.8
1.8
1.1
0.7
0.9
0.6
0.4
2.1

S2 (kg/t)

0.1
0.1
0.0
0.2
0.2
0.2
0.2
0.0
0.1
0.4

14.8
0.0

36.3
0.8
2.2

26.9
1.4
1.0
5.6

21.9
20.7
22.8
19.2
20.7
19.8
16.0
20.7
16.0
6.2

32.8

TOC (%)

0.4
0.5
0.4
0.7
0.7
1.0
1.6
4.5
0.1
7.4
1.6
5.1
6.2
5.3
5.5
5.3
5.6
5.8
5.9
5.4
5.8
5.5
5.1
6.0
6.0
5.8
7.3

HI

900

42
49
35
30
4

11
27

330
17

489
48
43

433
27
18

107
393
356
385
355
359
363
311
348
267
108
452

PI

0.00
0.00

0.00
0.04
0.00
0.04
0.00
0.08
0.06
0.05
0.50
0.06
0.08
0.14
0.05
0.15
0.26
0.05
0.07
0.06
0.05
0.04
0.08
0.05
0.04
0.04
0.04
0.06
0.06

Analys

NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOR
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF
NOF

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

Mr^nnrf

HYDRO
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Table 3.1 Rock Eval screening data

ROCK EVAL SCREENING DATA , WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen

03-Jan-1997 16:09

Depth (m)

2658.00
2660.00
2665.00
2670.00
2675.00
2675.00
2680.00
2685.00
2695.00
2700.00
2705.00
2710.00
2710.00
2715.00
2720.00
2725.00
2730.00
2733.00
2735.00
2740.00
2740.00
2750.00
2750.00
2760.00
2770.00
2772.00
2780.00
2790.00
2800.00
2810.00

Lithology

CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
SLST
CLYST
CLYST
CLYST
CLYST
SLST
CLYST
CLYST
CLYST
CLYST
CLYST
CLYST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST

Type

SWC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
SWC
DC
SWC
DC
SWC
DC
DC
DC
SWC
DC
DC
DC
DC

Tmax (C)

425
422
425
423
427
425
425
426
425
426
427
428
427
430
429
428
426
427
425
423
428
430
426
426
427
433
430
427
431
424

Sl(kg/t)

2.9
1.1
2.0
0.7
1.8
0.7
0.6
0.1
1.0
0.5
0.3
1.3
0.2
0.5
0.7
0.6
0.8
3.9
0.4
0.5
0.8
0.2
0.8
0.9
0.9
0.5
0.5
0.9
0.3
0.1

S2 (kg/t)

38.4
27.0
29.8
19.7
26.1
19.1
17.8
0.9

25.7
19.1
5.6

17.2
4.3

14.3
18.9
18.0
18.4
53.2
10.9
2.6

17.4
0.5

12.2
12.1
10.6
3.3
9.7
8.7
3.7
0.5

TOC (%)

7.7
6.3
6.8
5.3
5.7
5.7
6.3
5.6
6.4
5.9
5.2
4.7
4.8
5.1
5.1
5.3
5.9

10.8
5.7
2.2
4.7
0.9
4.0
3.8
3.7
2.6
3.8
3.7
3.2
3.0

HI

499
428
442
373
457
337
283

16
400
322
107
370

89
282
368
338
313
492
192
118
374
52

305
322
286
126
253
238
116

15

PI

0.07
0.04
0.06
0.03
0.06
0.03
0.03
0.11
0.04
0.03
0.05
0.07
0.05
0.03
0.04
0.03
0.04
0.07
0.04
0.15
0.05
0.24
0.06
0.07
0.08
0.13
0.05
0.10
0.08
0.13

Analysing Compan

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

M̂nnrf
HYDRO
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Table 3.1 Rock Eval screening data
ROCK EVAL SCREENING DATA , WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen

03-Jan-1997 16:10

u(
HYDRO

pth (m)

514.00
520.00
530.00
540.00
550.00
560.00
560.00
570.00
580.00
JOO.OO
) 10.00
>20.00
>20.00
>30.00
>40.00
>50.00
>60.00
>70.00
J72.00
J80.00
)90.00
)00.00
)05.00
)10.00
320.00
)30.00
340.00
350.00
360.00
370.00

Lithology

SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST

Type

SWC
DC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
SWC
DC
DC
DC
SWC
DC
DC
DC
DC
DC
DC
SWC

Tmax (C)

432
432
431
433
429
433
431

423

434
432
434
434
427
428
434
434
432
434
425
434
435
434
435
434
432
433
434
436

Sl(kg/t)

0.4
0.4
0.2
0.5
0.1
0.4
0.1
0.1
0.1
0.0
0.3
0.7
0.7
0.2
0.1
0.1
0.2
0.5
1.0
0.0
0.1
0.6
0.6
1.0
0.9
0.3
0.8
0.3
0.5
0.3

S2 (kg/t)

3.4
6.0
4.2
4.4
0.4
3.4
0.5
0.1
0.7
0.1
3.7
4.7
6.0
3.2
0.8
1.0
3.1
4.3
6.9
0.2
1.1
6.2
2.6
6.9
7.8
4.9
7.1
3.6
3.8
2.5

TOC (%)

2.8
3.6
4.3
4.1
3.4
3.5
3.0
3.1
3.8
2.3
3.1
4.1
4.7
4.3
4.4
4.3
4.4
4.4
4.4
2.9
4.4
4.4
2.6
4.4
4.7
4.2
4.4
4.1
3.6
3.9

HI

124
166
99

109
11
97
17
2

19
2

120
115
127
75
17
23
72
96

156
7

25
141
99

159
168
117
162
88

105
64

PI

0.11
0.06
0.05
0.10
0.20
0.10
0.09
0.42
0.11
0.17
0.07
0.13
0.10
0.06
0.06
0.09
0.07
0.10
0.12
0.05
0.09
0.09
0.18
0.13
0.10
0.06
0.10
0.08
0.13
0.12

Analysing Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
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Table 3.1 Rock E val screening data

ROCK EVAL SCREENING DATA , WELL NOR : 31/2-19S

Petroleum Geochemistry Group
Research Centre Bergen

03-Jan-1997 16:10

Mr^Qnrf

HYDRO

Depth (m)

3070.00
3080.00
3090.00
3100.00
3110.00
3120.00
3130.00
3140.00
3140.00
3150.00
3159.50
3160.00
3172.00
3182.00
3190.00
3200.00
3200.00
3210.00
3214.00
3215.00
3220.00
3230.00
3234.00
3240.00
3250.00
3260.00
3266.00
3270.00
3280.00
3290.00

Lithology

SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST

Type

DC
DC
DC
DC
DC
DC
DC
SWC
DC
DC
SWC
DC
DC
DC
DC
COCH
DC
COCH
COCH
SWC
DC
DC
SWC
DC
DC
DC
SWC
DC
DC
DC

Tmax (C)

432
434
426
428
423
428

437
430
437
433
436
433
436
437
437

439
439
434

437
436
437
437
433
440
435
435
434

Sl(kg/t)

0.2
0.2
0.2
0.2
0.1
0.1
0.0
0.4
0.1
0.2
0.7
0.1
0.1
0.4
0.3
0.4
0.1
0.4
0.5
0.9
0.1
0.8
1.1
0.4
0.4
0.1
0.2
1.0
1.1
0.4

S2 (kg/t)

1.7
1.3
1.4
1.4
0.7
1.1
0.1
2.3
0.9
2.4
3.9
1.6
1.0
2.1
2.2
2.8
0.7
1.7
2.9
4.5
0.5
5.0
5.4
5.0
5.2
1.4
1.2
5.2
8.1
3.9

TOC (%)

3.4
2.4
2.5
2.3
2.1
1.2
0.8
1.5
1.1
1.4
1.7
1.4
1.1
1.1
1.2
1.2
1.5
0.9
1.6
2.5
1.4
2.5
2.5
2.7
2.5
1.7
0.8
2.5
3.1
2.1

HI

49
55
57
60
34
87
9

160
77

166
226
113
93

183
176
239
45

198
179
182
36

196
214
188
210

83
159
212
257
189

PI

0.12
0.11
0.11
0.10
0.09
0.09
0.13
0.15
0.06
0.07
0.15
0.08
0.07
0.16
0.11
0.13
0.07
0.18
0.15
0.17
0.09
0.14
0.17
0.07
0.06
0.05
0.15
0.16
0.12
0.10

Analysing Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO

Page 4 of 5



Petroleum Geochemistry Group %%%. _
Table 3.1 Rock Eval screening data

ROCK EVAL SCREENING DATA , WELL NOR

Depth (m)

3300.00
3310.00
3311.00
3320.00
3330.00
3340.00
3350.00
3360.00
3370.00
3370.00
3380.00
3390.00
3402.00
3410.00
3420.00
3421.50
3430.00
3478.00
3567.00
3646.00
3812.50
3892.00
3990.00

Lithology

SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SLST
SST
SST/SLST
CLYST
SLST
SST
SLST

: 31/2-19S

Type

DC
DC
SWC
DC
DC
DC
SWC
DC
SWC
DC
DC
DC
DC
DC
DC
SWC
DC
SWC
SWC
SWC
SWC
SWC
SWC

Tmax (C)

439
441
438
437
439
435
435
436
439
436
437
439
437
439
438
439
434

444
442
448

1H ™" ^~ ™ — * Vi
^m 0^F^f^f\^L

Research Centre Bergen ttÉÉÉV
03- Jan- 1997 16:10 HYDRO

Sl(kg/t)

0.6
0.5
0.5
0.7
0.2
0.6
1.7
1.4
0.5
0.7
0.7
0.4
0.4
0.3
0.3
0.0
0.1
0.0
0.1
0.8
0.1
0.0
0.0

S2 (kg/t)

3.4
4.4
2.7
6.1
3.2
8.4

14.8
5.6
3.5
5.4
6.4
2.1
1.7
0.9
1.0
0.1
1.1
0.0
0.3
5.0
0.4
0.1
0.0

TOC (%}

1.8
2.0
1.5
2.2
1.8
2.5
3.3
2.3
1.6
2.2
2.1
1.2
1.2
0.8
0.7
0.2
1.2

0.4
2.3
0.5
0.1
0.1

HI

185
215
178
279
183
338
443
247
224
244
312
171
135
114
131
55
92
0

92
215
75
63
50

PI

0.15
0.10
0.15
0.10
0.06
0.07
0.10
0.20
0.12
0.11
0.10
0.14
0.17
0.25
0.24
0.08
0.06
1.00
0.23
0.14
0.19
0.38
0.25

Analysing Company

NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
NORSK HYDRO
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liliiiiiiiii
2560m
2580m
2627m
2733m
2733m
3017m
3277m
3307m
3350m
3357m
3367m
3646m

llpiiiiliil
2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S
31/2-19S

Hill
swc
DC
DC
SWC
SWC
DC
DC
DC
SWC
DC
DC
SWC

1111
clyst
clyst
clyst
clyst
clyst
slst
slst
slst
slst
slst
slst
clyst

inn iiiiiii
2003647
2003647
2003647
2003647
2003647
2003647
2003647
2003647
2003647
2003647
2003647
2003647

liilii
0
0
0
0
0
0
0
0
0
0
0
0

111111111
2560.D
2580.D
2630.D
2733.D
2733_B.D
3020.D
3280.D
3310.D
3350.D
3360.D
3370.D
3646.D

PY_SIM_A
PY_SIM_A
PY_SIM_A
PY_SIM_A
PY_SIM_A
PY_SIM_A
PY_SIM_A
PY_SIM_A
PY SIM A
PY_SIM_A
PY_SIM_A
PY SIM A

|||i|ii||||
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun
Reidun

liiiiiiiiiî ^
32.1 iliiiili j! 1002
11.8 iillililll i! 1002
23.i iiliilllii 1002
8.2 iiiiiilll i j 1002
n.i II 1002
87.3 llllllH 1002
78.5 iliiilll j 1002
89.9 Illlilll l 1002
34.2 lllllilll \ 1002
87.3 ! 1002
82.0 SHilll ! 1002
88.4 •; 1002

liliî iiiiiiiii
2189942
2493952
2493952
2493952
2493952
2189942
2493952
2189942
2493952
2189942
2493952
2189942
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liiiiiiiiiii
2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

104
147
17
141
234
471
437
457
87
647
292
2990

:S?SS:7||:
84
172
65
107
242
328
352
309
97
404
85
641

!!!!!
333
315
292
270
370
229
406
390
369
510
445
538

iiiii
313
296
304
284
309
324
349
373
332
449
368
578

liiiii
278
257
272
252
295
271
294
339
296
501
367
529

285
248
271
230
283
310
272
305
273
499
334
565

267
242
275
246
271
273
291
303
276
486
360
532

277
205
251
212
271
275
259
299
271
472
331
522

j$jjji$|$|
245
198
241
224
261
233
243
254
249
409
309
465

231
176
219
217
246
224
217
267
233
411
298
451

223
157
216
194
242
210
212
231
226
370
280
407

212
147
198
181
221
205
203
229
216
343
264
394

192
142
170
169
200
192
167
205
176
307
237
389

182
127
152
159
196
194
178
204
158
291
204
395

171
107
143
137
172
186
154
191
153
277
185
354

152
101
139
134
163
179
157
175
141
268
159
327

133
102
119
119
146
171
147
141
129
247
139
325

125
86
113
110
137
172
117
126
121
240
98
302

111
76
105
99
123
152
74
73
123
193
69

266

94
60
81
78
99
119
38
41
108
140
59
212

80
48
68
76
80
81
16
21
96
76
73
141

Illiil
65
38
52
57
70
45
7
8
81
47
87
102
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l||||iii|:iBSi;|
2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

iilll
49
30
44
53
62
39
19
11
67
46
85
48

BHH
41
27
36
45
59
42
46
32
59
63
77
38

iiixjJWJlrti:̂ 1:&i<? "̂:;v,,,__..

22
29
35
47
42
47
29
41
70
64
39

iHill
241
406
529
321
437
130

2040
156
244
983
520

1042

lill;
52

220
119
79

256
336
314
335
96

394
96

632

inni
220
180
192
188
213
157
263
249
194
226
277
322

207
187
194
178
204
215
236
232
215
297
237
345

207
180
224
173
218
211
217
225
220
369
272
352

188
162
201
163
190
205
196
199
195
340
239
341

178
156
176
147
185
199
183
195
183
328
229
347

175
140
172
134
174
167
170
184
181
289
205
337

161
115
167
142
172
154
177
184
166
275
195
290

150
105
146
129
160
134
145
157
151
248
184
281

liiiii
125
94

127
108
138
131
130
140
137
213
157
236

116
78

116
107
130
111
111
125
124
186
146
215

iiiHimi
90
43
53
63
80
42
16
14
21
22
24
16

99
68
89
87

106
104
102
107
104
156
115
198

91
58
85
78
92

105
98
96
97

155
111
170
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2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

;ttii|liil
76
48
70
65
84
78
76
81
71
123
88
156

68
42
63
56
71
77
75
72
66
117
71
136

58
36
55
50
60
75
58
56
63
98
54
127

48
33
45
42
49
66
45
39
52
80
33
104

42
27
37
32
41
50
26
22
46
60
23
85

31
21
28
28
32
39
10
10
37
38
19
65

22
16
19
22
26
23
3
5
30
19
23
40

20
12
17
19
21
14
2
5
26
12
27
23

14
9
13
15
18
11
7
7
21
14
27
12

12
7
11
17
16
13
17
8

16
17
22
14

10
7
8
10
16
15
13
9
15
25
16
14

liiiillll
145
235
328
59
241
453
77
104
91

616
212
823

ISiiiiii
473
182
464
388
282
719
688
448
428
795
464
1020

Illllliliiiiiiii
256
183
210
145
178
408
259
231
190
286
244
441

illillllllill
375
286
332
289
330
580
51
405
371
554
405
772

31%
289
348
202
285
503
363
385
339
457
362
564
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lliiHlil
2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

iiiiiiiiiliiiilli
124
90

130
64
90

170
122
129
94

171
126
149

lî liiiliiiiilii
198
168
190
133
173
372
240
242
212
351
230
301

:lipiiRl
•,VP.V.<V.V.'.V.V.V.V.V.'

90
66
74
52
65

151
91
78
77

113
81

114

Iliijiil
153
146
175
111
141
234
149
202
154
241
208
181

296
236
268
185
265
393
304
299
285
414
336
358

lilliill
183
147
194
118
152
220
144
149
125
205
154
163

11
30
9

18
10
13
56
16
15
17
43
16
46

liii!
13
8

11
8

10
52
18
16
13
34
14
45

liiiii
7
3
5
3
4

19
7
6
6

14
7

18

iill
16
7
9

21
29

107
20
17
16
39
17
68

Mill!
96

102
69

113
79

472
384
281
137
497
209
403

11111111111
78
66
69
80
64

315
254
203
104
304
172
229

120
92
86

115
117
455
408
245
170
433
223
460

37
23
32
25
29

116
87
72
44

122
62

111
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lE^^ptnirilÉtt:;:::

2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

35
31
41
43
46
231
192
154
88
234
123
240

liiiliiiiilliiilii
82
61
80
89
102
349
292
218
140
343
180
370

iiiiiliiiiiiiiSiiiiiii
81
46
72
69
75
360
298
231
140
326
180
355

liliiiiiiiill
48
45
55
37
63
114
97
67
49
120
67
134

iiiiiiiiiiiiii
22
10
23
18
20
98
88
74
37
103
62
103

111
268
159
215
238
279
627
225
225
225
461
232
583

173
130
162
167
218
478
313
266
232
474
252
587

imsi
151
125
167
111
136
341
206
195
161
367
191
391

Hil
16
15
21
15
19
51
31
28
22
47
28
60

lili
19
14
21
11
16
33
19
19
17
36
26
30

54
46
55
45
60
154
113
80
80
136
91
181

M
70
79
64
85
206
175
139
121
216
141
253

77
56
73
56
82
223
149
115
93
176
117
192
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2560m
2580m
2630m
2733m
2733m
3020m
3280m
3310m
3350m
3360m
3370m
3646m

llililiii
43
34
44
36
47

127
82
69
55

105
70

120

lEiliiii
32
23
32
19
25
62
34
34
30
54
37
71

Illill
36
23
36
22
27
74
46
46
35
68
47
68

liiliiil
8

15
19
13
18
26
40
12
26
18
32
24

liiiiiiii
20
27
33
25
32
52
58
28
37
48
47
66

34
30
35
25
34
8

68
46
46
77
52
84

iiiiiii
26
20
23
18
24
84
53
35
33
59
40
73

2
20
22
17
22
56
48
35
29
54
39
64

21
20
23
17
22
46
38
30
26
42
33
53

6
7

10
5
7

15
14
13
11
18
13
16

iJî ^^JÉJiftPl:::;:

20
12
18
11
14
61
39
34
19
43
27
37

liliiiiiiliiilii........................_
41
57
59
83

242
63
56
72

152
71

233
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