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SUMMARY

Cuttings ranging from 1550m to 3997m from 25/2-5 borehole (Norway) were analysed

for gaseous hydrocarbons by mechanical extraction*

Results obtained show the presence of fair quantities of cuttings gas in the

Paleocene (Lower Sand/Shale Group) within the 2200-2400m interval and very high

amounts of cuttings gas in the Jurassic (Brent sands, upper part of the Lias

and Statfjord Sands) associated with high organic carbon contents.

These gases contain of a good deal of higher homologs C. and C indicating that

the relevant series are within the oil window. On the other hand tertiary sedi-

ments down to 2000m are immature and triassic sediments are very poor both in

cuttings gas and in organic carbon.

The main conclusions from this study are in agreement with the results from a

geochemical study of the Jurassic of that well (Report GEO/LAB.BSS n°7/1492 RP)

and from a petrological study of the organic matter within the 2000-4000 range

(report not yet issued).
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INTRODUCTION

25/2-5 well (location in figure 1), drilled down to 4000m with the Jurassic sands

as targets, encountered oil in the Brent sands and Statfjord sands (figure 2).

For the purpose of characterizing the hydrocarbon potential of the sediments,

seventy-four samples of unwashed cuttings were taken from 1500m to 3997m and

submitted for analysis in the same way as described in the previous report dealing

with 15/3-1 well (GEQ/LAB.PAU n°5/78 RP).

The main data are tabulated in tables I and II and the reduced gas chromatograms

are presented in figure 3.

CUTTINGS GAS FROM TERTIARY and CRETACEOUS SEDIMENTS

Samples from the Eocene down to 2000m are poor in dry cuttings gas (figures 4 and

5), though the organic carbon content is not very low (figure 9). These data indi-

cate that the sediments from depths shallower than 2000m are from immature facies.

In the lower Eocene, within the 2OOO-22OOm interval, there appears a slight

increase in the concentration of cuttings gas, yet a strong increase in their

degree of wetness, due principally to the prominent presence of C_(chromatograms

of figure 3).

These wet gases precede the fairly high quantities of extremely wet gases from

the Paleocene, within the 2200-2400m interval, where the proportion of higher

homologues C, + C,. makes up nearly 90 % of the gas mixture (figures 5 and 6 and

chromatograms of figure 3). Such a degree of wetness is rather exceptional. A

similar wetness affects, in the same well, the tremendous quantities of cuttings

gas one thousand metres below, within the Jurassic section. It is possible that

this feature is related to the overpressured and undercompacted nature of the

sediments from the relevant horizons.

The presence of unsaturated hydrocarbons in these wet gases is to be noticed

(chromatograms from figure 3), in particular the relatively high concentration of

ethylene as compared to ethane is obvious.



I From 2450m to 3300m, lower Tertiary and upper Cretaceous sediments are again poor

in cuttings gas. In this interval the gas is growing increasingly dry, but the

I amounts are anyhow very low, particularly in the lower part of the interval,

making the data unreliable for interpretation in terms of wetness and degree of

I catagenesis. The poorness of cuttings gas within the lower six hundred meters

'*•••••: is concomitant with the low content of organic carbon (essentially carbonate

sediments from 2700m to 2880m and shales in the lowermost four hundred meters).

•i
CUTTINGS GAS FROM JURASSIC SEDIMENTS

A very sharp break occurs at the top of the Jurassic with the sample at 3315m

i A similar feature has already been found for the Jurassic from the well 15/3-1.

It seems that the sample at 3310m is not representative of the Jurassic, but more

) likely of the overlying Cretaceous.

! The increase in cuttings gas from sample;3310m to sample 3315m is overwhelming,

confirming a strong reservoir effect at the top of the Jurassic and a good seal

j at the unconformity between the Jurassic and the Cretaceous.

• Furthermore, the gas is drastically wét, compatible with the occurrence of oil.

High yields of wet cuttings gas åre recorded throughout the 3315-3572m interval,

t with particular intensity iii the lower part of the Dogger (Brent sands) and at

the top of the Lias. Then obviously, there is a decrease, and again an increase

{ within the. Starfjord sands where the amounts of cuttings gas are however smaller

than in the Brent sands.

The high concentrations of cuttings gas in the Jurassic are linked with high

I insoluble organic carbon contents which vary from 2.5 % to 4 % for most of the

> samples. Even higher values of IOC are recorded in the 3438-3495m range (fig.9).

i CUTTINGS GAS FROM TRIASSIC SEDIMENTS

|'"I The samples from the Triassic are very poor in both cuttings gas and organic
1 carbon content. As a result, it is not possible to ascertain the degree of

i catagenesis of the relevant layers which, in any case, present no interest.
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CONCLUSIONS

Great amounts of wet cuttings gas associated with high organic carbon contents

are detected throughout the whole section of the Jurassic with particular inten-

sity within the 3315-3580m interval. It is felt that the bulk of sediment from

these layers, rich in organic matters (shales), is the source rock for the

hydrocarbons encountered.

The lower part of the Dogger, where great values in both cuttings gas and organic

carbon content are recorded, has a high hydrocarbon potential.

The sands within the Jurassic series (Brent Sands and Statfjord Sands) constitute

effective and efficient reservoirs for hydrocarbons generated by the shales in

these series. Difference in temperature explains the change in the gas composition

between the two reservoirs, the lowermost reservoir (Statfjord Sands) having lower

proportion of C, + C5, yet the gas is still very wet, compatible with liquid

hydrocarbon occurrence.
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Figure 2. 25/2-5. Main data and litho-stratigraohical
section
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Figure 5. 25/2-5 (Norway) - Reduced gas chroma.tograms
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Figure 3Å. 25/2-5 (Norway) - Reduced gas chromatograms
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Figure 4. 25/2-5 . Vertical distribution of the

coneentration ot cuttings gas throughout the well section
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Figure 5• 25/2-5.

Variation of the composition
of cuttings gas throughout
the well section
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f igure 6. 2^/2-5. Variation of the volume percent of higher hoaologues
C4+C5 and of the iC4/nC4 rat io throughout the well section
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Figure 7. 25/2-5. Vertical distibution of the concentration of
higher homologates C4+C5 throughout the well section
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Fisrure 8. 25/2-5. Variation of the couple
(P.SinjQ throughout the well section
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TABLE I. 25/2-5 . Main data from cut tings gas

a

•

1 Sutt. «

i <A) •
«00-1550 •
1 1600 *
1 1650 •
1 1700 •
1 1750 •
I 1800 •
1 ia»o *
1 1900 •
1 1950 •
1 2000 *
1 2050 *
1 2100 •
1 2t5*/>
1 2200 •
1 2255 *
1 2300 •
1 2330 •
1 2360 •
1 2390 •
1 2450 •
I 24(10 «
i 2510 •
1 2540 •
1 2580 •
1 2620 «
! 2660 >
1 2700 •

2735 •
1 2760 •
1 2790 •
! 2820 •
I 2880 •
i" 3105 V
1 3150 •
1 3170 •
f 3190 •

3210 •
3230 •

1 3255 •
f 3272,S

3285 •
3797.S
3302.1
3310 •
3315 •
3:i25 •
333"! •
3355 «
3370 •
3389 •
3*20 •
3438 •
3460 •
3*80 *
349S •
3517 •
3530 •

SklS-3 5*5.5
3f>72
3560 •
362 5 <
36ft5 •
3710 •
3722.S
3735 t
3750 •

TN-3775 •
3800 *
3835" •
3850 •
3907.»
3932.;
3950
3997.S

«ETHANE

« >

92.7»
93.40
94.01
94.50
96.61
96.90
95. 84
95.47
92.24
a». 44
77.41
37.42
77.81
47.48
16.77
9.04

10.26
30.76
12.03
45.44
37.68
76.71
94.26
40.43
92.90
78.30
77.10
83.09
89.75
81.83
B2.S3
91.1»
96.69
94.36
94.58
96.67
95.12
94.46
96.30
91.92
94.42
91.97
52.64
97.46
0.62
2.75

/-V38

/15L71
«ai 77
TS.Ol
6.52
2.03
1.90
9v.6O

T6il9
11.02
14.28 1
11.3»

-SoM
77J44
S4J76
14114
21112 1
10.48 |
.13.73 1

8.14 !
IH'4 1
27.85 1
36.23. 1

100.00 |
100.00 1
ino.oo j
100.00 I

1 ETHANE

J et)
1 3.69
1 3.37
1. 2.96
1 2.06
1 l.aa
1 1.50
1 1.7a
1 2.06
1 1.74
! 1.41
1 1.11
1 0.64
! 1.50
1 2.20
1 0.22
1 0.36
1 0.62

1.73
i o.ao

i.5a
i 4 .98

*7.13
1.99
1.56
3.54
2.62
4.10
9.97
6.97
7.91
9.63
4.31

1 3.31
5.64 f
3.42
3.33
4. 88
5.54
3.70
3.54
5.58
2.74
1.35
2.54
0.16
0.13
0.26

JJ.67
^ 4 7 9

0.79
.0.64
33\13
28187
28 i 56
437.95
4.63
2.08
8.2?
2.05
4.B(t
7.19
3,.-8

;29.24
19.39
8.7O

14.56
S.« 1

33.45
I3.no
"O.o a
0.0 8
o.o B ;
0.0 B

1 ETHfLENE

j «)
1 1.62
1 1.46
1 0.97
1 3.44
t l . » 2
1 1-52
1 1.36
1 4.17
1 1.U9
1 0.83
1 0.73
i 0.75
1 1.06
! 0.63
! 0.42
1 0.14
1 0.13
1 1.36
i 0.54
! 0.58

1.4.3
0 . 0

I 1.21
0.68
i.5a

! 1.08
1 1.17
1 1.03

U . O
0 .0
0 . 0

( 0.62

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

o.oi
0.02
0 . 0
0 . 0
0.15
0.07
0.07
0 . 0
0 . 0

0.30
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

B
a
a

B
8

B
8
B
a
B
B

B
B

B
B

8
B

B
li

a
0
8
B
B
11

a
Q

B
n
B

1

1 PROPANE

1 1%)

1 1.89
1 1.76
1 2.07
1 0.0
1 0.0
1 0.0
1 1.02
1 1.11
i 1.00
1 1.04
1 0.55
1 0.43
1 0.83
1 1.31
1 0.22
1 1.09
I 0.81
I 1.30
1 0.96
1 3.47
1 4.52
! 6.06
1 2.55
1 0.97
! 1.98
1 2.42

2.42
[ 3.65

3.27
3.88

1 3.93
2.12

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
4.53
0 . 0

10.71
0 . 0

17.21
3.63
3.41
6.39

1*.16
~A. 19
UL 99
45L63
43189
37 U l

-29il4
7.56

-A.35
14.10

2^68
8.53
7.52

15V10
22173
37,29
46,16
49.49
10. S
It.bi
22.46

0 . 0
O . D

0.0'
0 . 0

a
a
a

B
a
a
B
B
B

8

B

a 1
B 1

8 1
B 1

II-aUTANE

J et»
v ^^—
I 0.0
I 0.0
1 0.0
1 0.0
1 0.0
1 0.0
1 0.0
1 0.0
1 1.69
1 8.28
I 2.06
1 5.15
I 0.93
1 1.03
1 3.09
1 5.01
! 3.14
1 3.60
I 4.56
1 1.75
1 1.69
1 5.21
1 0.0
1 1.24

0 . 0
2.37

1 2.32
2.26

1 0.0
2.84

1 3.90
1.80

1 0.0
0 . 0

1 0.0
0 . 0
0 . 0

1 0.0
0 . 0

i 0.0

8.72
0 . 0
7.76
5.55
6.36
5.90
0.67
5.82
5.60
3.12
4.11
2.94
1.56
5.17
3.97
4.22
7.26
0.83
2.87
4.36
3.14
3.78
5.52
4.48
4.12
t.t
5.73

13.85
0 . 0
0 . 0

0 . 0
0 . 0

b
a
a
a
a
a
a
8

a

B

B

B
B
8
B
R
B
8
a
B

B

a I
a I
a 1
B

I M-BUTANE

; a>
1 0.0
I 0.0
1 0.0
1 0.0
1 0.0
1 0.0
1 0.0
1 o.o
1 2.22
1 0.0
1- 5.1»
i 16.83
1 2.97
1 3.74
1 16.3»
I 22.66
1 15.78
1 15.23
1 20.88
1 8.23
1 7.11
1 4 .«9
1 0.0
1 5.49
t 0.0
1 13.22
1 12.90
1 0.0
1 0.0
1 3.55
1 0.0
t 0.0
1 0.0

0.0
1 0.0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

26.57
0 . 0

'ftiao
26J62
28J66
29488

-3.80

28,19
13,70
13.68
13.57
.1.03
22.96
23.91
22.28

J3.52
1.58
3.96
5.48

, 7 . .3*

18.27
21.75
15.56
-18. S
13,13
13.S6

0 . 0
0 . 0

O . O
0 . 0

8
B
B

a
B
a
B
B

a

B

•

a
a

a
a
a
a
A
B
8
B
8
B
a

B

8 1
B 1
B 1
B

1 I-PENTANE

j 0»
1 0.0
1 0.0
i o.o
I 0.0
i 0.0
1 0.0
1 0.0
1 0.0
I 0.0
I 0.0
i 12.99
1 38.79
j 14.90
t 19.99
i 2B.65
I 23.57
j 26.10
1 20.27
1 30.79
1 19.46
1 20.99
1 0.0
I 0.0
1 12.64
1 0.0
1 0.0
1 0.0
I 0.0
i u.o
1 0.0
I 0.0
1 0.0
1 0.0
[ 0.0
I 0.0
1 0.0

0 . 0
0 . 0
0 . 0
0 . 0
0 . 0

o!o
0 . 0

f30L52
32.10
23.23

"2 .63
/£*\39
22.14

1 .52
3.96
3.96
1.30

«.76
31.19
18,39
22.13

0 . 0
0 . 0
3.27
1.73
r.ii
4.03
3.79
5.77
I).»
0 . 0
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0

a
B
a
B
B
a

1
a
B

B
a

B
B
B
a
a

B
a

B
a

6
R

B
B
8
a

I N-PENTANE*
1 O4>

1 0.0
1 o.o
i 0.0
1 . o.o
1 o.o
1 0.0
j 0.0
i o.o
1 0.0
1 0.0
1 o.o
1 0.0
1 0.0
1 23.62
1 34.28
I 30.14
1 43.15
1 25.75
1 29.27
1 19.49
1 21.39
1 0.0
I 0.0
i 36.9S
1 o.o
1 0.0
1 o.o
i 0.0
I 0.0
1 0.0
i 0.0
1 0.0
1 0.0

i o.o
1 0.0
1 0.0
1 o.o
1 0.0
1 0.0
1 0.0
I 0.0

I1 0.0
1 0.0
1 Q.o

i 130*48
1 /24ia3
1 ua.2i

4.03
<?0.16
<2_2.85

o.aa
3.60
3.67
0.84

Æ4.60

'21.40

0 . 0
0 . 0

(ft.63
8.79

10.13
5.02
1.39
2.3»
S.S
0 . 0
0 . 0
0 . 0
0 . 0

0 . 0
0 . 0

8
a
B
B
a
a
a
a
B
B
B
B
B

a
a
8
a
a
B
a
1
a
B

8
6
B
a
B
B
B
8
B
B

a <B

B •
B •

8 •
8 •
B •
B •

B *
B *

• 28

5)

. 8 9

• 22.59
• 16
• 17
• 16

. 7 1

. 7 7

. 4 5
• 16.56
• IS.64
• 16
• 19
• 19
• 29
• 50
• 2»
• 71
* 174
•• 371
• 1 4U0
• ! 255
•1 303
• 44
• 44
• 33
• 23
• 66
» 28
• 24
• 25
• 30
• 19
• 34
» 23
>| 44

. 8 6
. 4 5
. 3 1
. 6 5
. 9 9
. 1 6
. 9 9
. 5 7
. 7 1
. 2 3
. 7 6
. 4 »

113
.71
.18
.34
.49
38
00
11 <
83
6 6
4 3 <
0 8 <
7 4 <

>' 12 .93 1
• 1B.46 <
> 14
> 13
> 12
1 17

0 1
63 •
9 3
91

. 18.13
> 19

19

30
2^

75
36 <

65 <
48 >

/ 5699.69!"
L3034

7aa

• f'2549-

74 <
25 <

06 <
/ 238I.J78 <
J18176
14892.

9925
11604

3288
! 1586
i 2012.
• 4024.
'• ' 369
1 101 .
1 191 .

472.
386.
566.
986.

38 «
54
86 4
44 «
39 1
au <
61 '
•Jb «
02 •
47 <
99 1
17 <
34 4
33 «
99 >

707.79 «

• 12S.
! 5 3 .
: 15.

la .

0 *
39 •
47 •
78 •
35 •

15.68 <
15. 92 <

. DtfU,

• tk
* 1550
• 1600
• 1650
• 1700
• 1750
• 1800
* 1850
• 1900
• 1950
• 2000
* 2050
> 2100
« 2154
• 2200
• 2255
• 2300
> 2330
> 2360
• 2390
> 2450
> 2480
> 2S10
I 2540
> 2580
> 2620

2660
> 2700
> 2735
• 2760

2790
2820
2880
310»
3150

> 3170
3190
3210

> 3230
3255
3272
32B5

3302
3310
331»
3325
3335
33!.5
3370
3389
3420
34 38
3460
34 60
34 95
3517
3530
35*5
3572
3580
3625
3685
3710
3722
3735
3750
3775
3B0O
30 35
38 50
3907
3932
3950
3997

j W
1 0
i oi 0
i ø
1 °i °1 °
i °1 13
I 8.3
! to.t
1 60.8
1 4».S
1 18.11
1 am
1 B9.H
1 SM
I i».Z
1 SI.S
1 tø.s
1 54.4

4O.4
0

S6.S
0

•iS.i
4 S *
i l
0
5.4
3.3
4.»
O
0

«

46.3
0

B4.O
33.1
914
W -
43.4
S U

4 9 X

A*M
40.^

8%o
£>)
«a

31.8
3 Ut

35 v
48.3
1^5

0
O
0
O

IR
J,rock

aua
SU
£*(*
U l

84s
83.»

I l l8S.S

«9.»

S I S

Sl»
l&o
SM

«6.5

—
6C8
S M
31.3

S5L1
^A
410
5S.0

mi»
S0.O

^ . i
81-T
iZi
SVS
S U
S5.5
31.5

ii-H
& 4 . 1
C4.d
83.^
87.H

v i 8 * * - '

9Z.i$|
ioA
34.1

34.1
9 U

-9J.V

86.6
So. l
«•J.

30.ll
3t.S

34.3
31.0
90.^
9a.9
33.1

toe

«•<>}
0 80
O.SI
0.55

O.65

0.U4-

omOMS
o.m3
O.Ui
0.H*
ass
o-i)
«86
ass
o.»5
O.63

—
O.SZ>

0.91
0.36
OJIM»
aSH
aS4
4.08
OM
O.I0
o.tM
a l l
0 J 3

d.et
0.28
0.31.

O-44
a.ZI

o-W
0.13
0.28

J.W1.
h.iS
3.30
1.65
5.16
3.3H
3.SH

%2.ti
&0.6A

•3.W
(4.30
J.&8
3-fi^
H.01
J ^
2.5J
4.1»
i.ts
35-t

41^3
t.o3
S.l*o
5.o^
4.S1
0.2?
4.00
o.l>
0.2I1
0.14.
0. 0

oa/cac

(jJ/'j>

3

3
3
1
3

3
14

5
i

44.

s
45
33.
5 i
If̂ .
14"
36

—
6
3

a
s
i*

s
16

%

m13
io
*e
9
i
5

a
?•

5

&
333
144
St
30
Ml
4^iS

li.
?9

103
98

4U-
M3
SO

4O4j.

iS
3

40
(3
45
41
48
41
10
45
J

0
&

3
40



GEO/LAB.PAU n°182/78 RP

TABLE I I . 25/2-5. Ratios deduced from cuttings gas analysis

1
1

|hjÅt."(m)
1 1550
1 1600
1 1650

1 . 1750
1 moo
1 1850
1 1900
1 1950

1 2050
1 2100
1 2154
1 2200
1 2255
1 2300
1 2330
1 2360
1 2390
I 2450
1 24 BO
1 2510

1 2580

1 2660
1 2700
1 2735
1 2760
I 2790
1 2820

1 ?105
1 3150
1 3170
1 3190
I 3210
1 3230

1 3272
1 3?fl*i
1 3297
1 3302
1 3311»
1 3315
1 33?5
f 33.15
1 3355 <
1 3370 <
1 3189
1 3420 <
1 343»
1 3460 <
1 34B0 <
1 3495 <

1 3530 ^
1 3^45 <
1 3V?2 <

t 3'?5 <
1 3M15 •
1 3710 «
1 3722 «
1 3735 •
t 3750 <
1 3775 •
I *H00 «
\ 3P35 *
1 3n5O •
1 3907 •

1 3950 •

» Rl

• 16.608
• 18.188
• 18.695
• 45.764
• SI .515
> 64.779
• 34.213
• 30.193
• 13.84V

' 3.541
> 0.605
• 3.6(13
• 0.915
• 0.203
> 0.099
> 0.115
* 0.453
> 11.138
1 0.842
> 0.619
> 3.293
> 20.783
• 0.687

> 3.79»
> 3.549
» 5.232
" 8.759
• 4.504
> 4.725
• 11.0/6
> 29.241
> 16.740
« 28.201
« 29.057

> 17.055

> 11.383
' 16.912

11.4«8
> 1.112

0.006
0.028
0.046
0.186
1.034
0.087
0.070
0.021
0.019
0.107
0.193

0.167
0.128
0.041

3.433
1.210
0.165
0.268
0.117
0.159
0.0X9
0.073
0.38.6
0.5(8

1 *zl<.\

1 112

1 0.040

1 0.031
j 0.022

1 0.019
! 0.022
1 0.019

! 0.U14
1 0.017
1 0.019
i 0.046
1 0.013
! 0.040
1 0.061

0.056
1 0.066

0.035
1 3.132
I 0.093
1 0.021
1 0.039

0.033
0.053

1 0.120
0.018
0.097
0.117

0,034
0.060

0.034

0.05V

0.039

0.030
0.026

0.262
0.084
0.059
0.042
0.331
0.O98
0.098

16.342
15.224
2.974
2.715

0.146
0.773
0 .51 *

0.093
0.073
2.105
I . 384
1.850
0.633
1.789
0.388 1
1.201
0.381 j

I «3

1.735

1 2.001
1.511
1.808
1.681
0.997
0.328
0.77O
1.334
0.K32
0.454
1.102
1.177

1.613

1.0115
1.695
2.735
2.131
2.040
2.452

0.782

0.517
0.126

0.009
0.061
0.075
0.104
0.876
0.096
0.046
0.726
0.65.8
0.763
1.508

0.389
0.583
0.294

0.843
0.530
0.84e
1.286
0.520 1
0.188
0.294
0.315 1
1.605 ]
0.614 1

«4

0.256

1 0.077
0.019
0.213
0.275
0.011
0.03»
0.043
0.069
0.038
0.348
0.514
0.601

0.144

0.155
0.159

0.607
1.006

«••««it.

0.424
0.119
0.097
0.179
4.287
0.213
0.414
2.714
2»46B
2.266
3.395

0.192
0.532
0.171

1.250
0.764
3.349
1.662
I.S6H
1.759
2.M4
0.119
1.053
0.816 1

1 "5

| ******««

I 0.555
1 0.567
1 0.262
I 0.109
1 0.309
1 0.448
1 0.273
! 0.409
1 0.424
1 0.256
1 0.206
| • * * * * * • *

I 0.136

* * * * * * * *
* * * * * * * *

! * • • • • • • •

| M.iit» "

0.979
0.527
0.615
0.863
0.517
0.862
0.751
7.015
2.352
2.16»
4.003

0.553
0.666
0.UD2

* * • * * * « *
0.412
0.997
1.033
2.628
5.065
2.424
5.608 |

* * * * * * * *
«**«%*** 1

1 «6

1 0.763

1 O.40O
1 0.306
1 0.312
I 0.274
1 0.1119
1 0.221
1 0.199
i 0.237
! 0.219

0.212
0.238
1.065

1 0.227

0.179
0.180

0.799

0.237
0.208
0.22Z
0.197
0.178
0.179
0.19>>
0.228
0.300
0.217
0.222

0.166
0.190
0.216

0.725 1
0.797
0.428
0.382
0.302
0.206
0.265
0.363 1
0.436 1
1.014 1

1 R7

1 0.020
1 0.019
1 0.022
1 0.0
1 0.0
1 0.0
I 0.011
1 0.012
1 0.053

1 0.268
1 1.635
! 0.252
1 , -1.046

4.«5
1 10.013
1 8.669

2.150
7.190
1.153

1 1.484
1 0.211
1 0.02T

1.418

0.230
0.229

0.123
0.095
0.043

—o;a~
0.0
0.0
0.0

0.0

0.874
0.0

160.660
35.225
21.796
5.322
0.636

11.372
14.232
31.979
36.509
6.408
2.463

5.856
7.068

23.721

0.148 1
0.753
3.9*6
2.350
6.690 1
5.649
9.4V7

13.398 1
1.390 1
1.379 1

1

! D
1 »
1 0.045
1 0.041
I 0.038
I 0.022
j 0.019
I 0.015
1 0.021
1 0.024
1 0.057

I 0.268
I 1.635

0.253
1.047

! 4.925
10.013
8.670
2.151

1 7.190
1.154

1 1.490
0.230
0.034
1.418

0.232
0.235
0.140

0.158
0.150

- 0.064
B.034
0.060
0.035
0.034
0.051
0.059

0.059
0.065
0.874
0.026

160.660
35.225
21.796

5.322 1
0.717

11.372
14.232 |
35.913 1
39.556 1
7.064 !
3.666 1

5.858 |
7.105 |

23.726 |

0.219 |
0.757 1
4.490 |
2.727 |
6.941 |
5.685 |
9.664 |

13.403 1
1.837 |
1.431 |

! -S!n«f>

1 HI

1 0.890
0.886
0.819

1.000
1.000
0.867
0.881
0.334

0.053
0.011
0.076
0.044
0.003
0.004
0.007
0.O26
0.009
0.030
0.089
0.404
0.615
0.027

0.144
0.226
0.860
0.905
0.610
0.776
0.740

" l.SOiT
1.000
1.000
1.000
1.000
1.000

0.616
1.000
0.459
0.029
1.000
0.002
0.002 <
0.003 •
0.008 <
0.461 <
0.009
0.007 «
0.455 <
0.385 <
0.421 <
0.741 <

0.025 <
0.102 «
0.022 1

0.424 <
0.096 •
0.469 *
0.508 •
0.267 •
0.111 <
0.1S5 •
O.029 4
0.654 •
0.266 »

• MO

• 25.132
• 27.684
• 31.79»

• 51.515

• 46.422
• 52.965

• 69.827
• 5b.057
> 51.927
• 21.542
• 76.024
• 25.316
• 16.498
> 17.796
> 15.095
> 28.784
• 7.561
• 10.752

• 25.837

» 29.875
> 18.827
> 8.331
• 12.871
• 10.351
> 8.566

r- m;nr
> 16.740
> 28.201
» 29.057
> 19.494
> 17.05»

> 25.945
16.912

> 33.623
> 38.851

» 3.819
11.866
17.089
23.629
3.023

10.208
10.22V
0.061
0.066
0.336
0.368

6.860
1.384
1.938

10.767 1
13.750
0.475
0.722
0.541 ]
1.579 i
0.559
2.578 1
0.833 ]
2.625 1

1 a l l

1 53.020

VI.873

139.750
1 87.739

93.860
36.217
75.025
8.304

12.698
23.735
12.566
13.077
8.330

41.675

32.407

22.784
27.421
21.115
21.007

-* -»» .»» i *"

20.281

4.913

0.036
0.719
I.2H2
2.458
2-650
0.979
0.466
0.044
0.043
0,257
0.555

2.67?
0.807
0.570

9.074
7.286
0.403
0.929
0.2B1
0.297
0.164
0.812

1.613

1 K12

I 23.962

I 10.740
1 1.703
I 19.954
I 9.970
1 0.862
1 0.327
1 0.543
1 1.634
1 0.473
1 4.512
I 4.285

1 6.008

1 5.021

I 36.750

12.807
i 21.137

- * « * S » * « *

0.015
0.086
0.125
0.439

11.359
0.209
0.193
0.121
0.107
0.582
1.886

0.512
0.429
0.097

11 .339
5.565
1.350
1.545
0.441
0.523
0.413
0.097 |

1.517 |

C\lCS

«13

j * * * * * * * *

1 5.959
1 0.965

S.22J
[ 1.J89

0.267
0.146

1 0.148
0.66»
0.200
1.166
0.885

0.815

• • • • • • • *

* * * * * * * *

* * * * * * * *
* * * * * * * *

""•t******

0.015
0.045 >
0.077 <
0.379 <
5.867 <
0.180 •
0.145 "
0.846
0.251 <
1.26O <
7.550 <

0.783 •
0.286 1
0.086 «

* « * • * • * * *
2.291 «
1.345 »
1.596 <
1-158 •
r.»si «
1.002 •
(V.5M •

1
1

• 1550
• 1600
« 1650
• 1700
• 1750
• 1800
• 1850

• 1950

• 2050
* 2100
• 2154
• 2200
• 2255
• 2300
• 2330
• 231.0
» 2390
• 2450
• 2480
• 2510

• 2580

• 2660
• 2700
> 2735
• 2760
« 2790
• 2820

> 3105
> 31M)
> 3170
> 3190
> 3210
« 3230

» 3272
» 3265
I 3297

> 3310
3315

• 3325
33T>
33M5
3370
3?H9
3420
34.18
3460
34 no
3495

3530
3545
3572

36 J5
36H5
3710
3722
3735
3750
3775
3800
38J5 :

39U7 1

i


