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ABSTRACT 

Continued investigations confirm that 
conventionally defined rock units in the 
Cooper Basin generally exhibit characteristic 
trace-element signatures. In Big Lake No. 10 
the Nappamerri Formation may be sub-divided 
into three chemostratigraphic units; the 
Toolachee Formation into two units; the 
Daralingie Beds into two units; and the 
Epsilon Formation into at least two units. 
However, the distribution of chemo-
stratigraphic units in the interval from the 
top of the Roseneath Shale to the bottom of 
the Epsilon Formation (as sampled) suggests 
that a reappraisal of formation boundaries may 
be justified. 

INTRODUCTION 

In April, 1978, a joint project - "Organic Carbon and Trace 

Element Investigations" - was commenced by the S.A. Department of 

Mines and Energy and W.G. Shackleton of Salisbury College of 

Advanced Education (S.C.A.E.). The major purpose of this project 

was to identify possible relationships between the organic carbon 

(C Q rg) content and the trace metal content of sedimentary rocks. 

Results indicated that there is no significant correlation 

between C o r g and trace metal content but that rock units may be 

identifiable by their trace element content (Shackleton, 1979, 

1981a,b). To further investigate these latter aspects, cuttings 

from selected wells in the Big Lake petroleum field were 

analysed. This report deals with the results from Big Lake No. 

10. 
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PREPARATION AND TREATMENT OF SAMPLES 

Cuttings were treated as described by Shackleton (1979, 

1981a,b). A lithologic log for the interval investigated is 

presented as Appendix I. The results of the Australian Mineral 

Development Laboratories (AMDEL) determinations by ES and AAS 

(initially reported as AMDEL Jobs AC 4189/79, A55/79 and AC 

914/80) are presented as Appendix II. 

The results of the analyses are plotted against depth in 

Fig. 1, which also includes a stratigraphic (lithological) column 

taken from the well completion report and cuttings description 

log. Only those elements considered to have potential for 

chemostratigraphic studies are plotted. 

DISCUSSION OF RESULTS 

I. 'Raw' 'Data -i' Refer : to. Figure ! 1 

''Carbonate Carbon Values are generally less than in 

Munkarie No. 1 and Big Lake No. 23, especially in the bulk of the 

Nappamerri Formation, except for a distinct group of high values 

in the upper part of that formation. There is a gradational 

change from the Toolachee Formation to the lower Daralingie Beds 

which makes determination of that stratigraphic boundary 

difficult. Thereafter values gradually increase with depth in 

the Roseneath Shale, but decrease sharply at the top of the 

Epsilon Formation. Values then indicate two distinct units 

within the Epsilon Formation. 

OrganicJ J and'^_Elemen tal ' 'Carbon ( C C o r g ) In general the values 

accurately reflect lithological and stratigraphic units. Note 

that in the Nappamerri Formation there is a distinct increase in 

values at the point where the group of high ^cOj values 

decrease. Values are generally high but variable in the 

Toolachee Formation and similar but slightly lower in the 



Daralingie Beds. The Epsilon Formation is composed of two 

distinct chemostratigraphic units - an upper unit with low values 

and a lower one with high values.-

Trace Elements determined by ES at AMDEL These show 

variations with lithology and, to a lessor extent, with 

stratigraphic units. In this well, as in Munkarie No. 1, zinc is 

present in relatively high concentrations, especially in the 

lower portion of the Nappamerri Formation. Manganese generally 

reflects the CCO3 values and barium, the C o r g values. 

Trace Elements determined by M S at AMDEL. Mn and Fe both 

reflect C C q 3 values. Zn values are generally high,, especially in 

the lower portions of the Nappamerri and Toolachee formations. 
\ 

The Daralingie Beds contain the lowest values of all elements 

determined by AAS, in contrast to Munkarie' No. 1 and Big Lake No. 

23 where the lowest values occur in the Toolachee Formation. 

II. Manipulated Data 

Because of the variation within stratigraphic units, 

particularly as apparent by the imprecise ES method, results were 

evaluated by a rolling mean technique, using five consecutive 

values (n = 5). See Shackleton (1979) for further discussion. 

As for Big Lake 23, however, in the present study all values were 

used to calculate rolling means. 

Raw values and rolling means were plotted for Cqo-j an<^ ^org 

(Fig. 2); the ES values for Cu, Pb, Zn, Mn and Ba (Fig. 3); and 

the AAS values for Cu, Pb, Zn, Mn and Fe (Fig. 4). Formation 

boundaries are taken from the well completion report. 

Carbonate Carbon (C c o ) High values (up to 1%) occur in the 

upper portion of the Nappamerri Formation, down to 7200'. A 

lower-value "plateau" then exists to 7300' where values decrease 

to the generally low values that persist through the remainder of 
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the Nappamerri Formation and the Toolachee Formation. Very low 

values (approx. 0.2%) occur in the lowest portion of the 

Toolachee Formation. Values then gradually increase with depth 

in the Daralingie Beds to a "plateau" of about 0.65% in the upper 

Roseneath Shale. Values then increase toward a maximum of 1.75% 

at the bottom of that unit. The values in the Epsilon Formation 

indicate an upper, moderately high but variable-value unit and a 

lower, lower-value unit, the boundary occurring at 8310'. 

Organic arid Elemental' Carbon ( C o r g ) By comparison with the 

Munkarie No. 1 and Big Lake No. 23 values in the Nappamerri 

Formation the Big Lake No. 10 data for this interval indicate 

three units. The upper unit contains values much less than 1%. 

Between 7200' and 7300' in the middle unit values are about 1%. 

This zone corresponds to the plateau of va-*-ues noted 

above. The principal increase in values passing down into the 

coaly Toolachee Formation occurs at 7570', although there is one 

very high value at 7520-30*. Values are variable but generally 

high through the Toolachee Formation, and although they decrease 

towards the bottom, the Daralingie Beds are also very coaly. 

Note the characteristic "tail" of values in the Daralingie Beds 

as depicted by the rolling mean plot (Fig. 2). This is similar 

to the one in Big Lake No. 23, although in that well the "tail" 

is within the Toolachee Formation. 

Values then remain moderately low in the Roseneath Shale, 

decreasing to even lower values in the upper part of the Epsilon 

Formation. The lower part of the sampled Epsilon Formation is 

characterised by a definite unit of high values commencing at 

8320'. 
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Zinc Values are variable throughout the interval sampled and 

do not clearly correspond with any stratigraphic unit. The 

Nappamerri Formation contains high Z n A A S values which increase to 

a unit of very high values before passing into the Toolachee 

Formation. Another unit of high values occurs at the bottom of 

that formation. The Daralingie Beds are characterised by very 

low values (both ES and AAS). There is a slight group of higher 

values in the middle of the Roseneath Shale, and a further group 

in the lower portion of the Epsilon Formation. 

Copper Values show little variation except that AAS values 

are low in the Daralingie Beds and the upper portion of the 

Epsilon Formation. Values then increase in the lower portion of 

the Epsilon Formation. 

Lead Both ES and AAS values show little variation with 

stratigraphic units except in being slightly lower in the 

Daralingie Beds. 

Bairi'um Barium generally reflects the average values of C o rg, 

apart from being lower where C o r g values are exceptionally 

high. Values clearly indicate the lower unit of the Epsilon 

Formation. 

Manganese As in the wells previously investigated, both ES 

and AAS values relate to stratigraphic units, although the AAS 

values show less variation. The very low values in the Hutton 

Sandstone increase steadily through the upper part of the 

Nappamerri Formation in a similar fashion to the • Values 

then remain relatively constant down to the Toolachee Formation 

where they decrease slightly in the upper portion. There is a 

slight increase in values between about 7630-7680', but this may 

be due to coaly units in the uppermost Toolachee Formation. 

Underlying values then decrease to about half of those in the 
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Nappamerri Formation. In the Daralingie Beds, there is a slight 

decrease followed by a gradational increase to the Roseneath 

Shale. 

Iron Values very closely reflect Mn values. 

III. Gh emb's't'rat'ig rajo'hĵ  

Under this heading in earlier reports attempts were made to 

show how trace-element content of the sediments could be used to 

identify previously defined lithostratigraphic units and even, in 

some cases, subdivide these units. A preliminary examination of 

the data accumulated so far suggests that although the elemental 

profiles for one element are similar from well to well, there are 

sufficient differences from lithostratigraphic units to warrant 

an attempt to correlate variations between wells in the trace 

element values determined. 

From this and previous reports, it is apparent that C o r g , 

Cqq^ and M n A A S a r e valuable in defining chemostratigraphic 

units. In this report figures 5, 6, 7 and 8 show the trace 

element relationships between Munkarie No. 1, Big Lake No. 23 and 

Big Lake No. 10 for the rolling mean values of C o r g , C c o
M n E S 

and M n A A S respectively. Fig. 7 (Mn E S) was included to show that 
M n A A S v a l u e s enables finer subdivisions to be made. Contour line 

values were chosen to emphasise the chemostratigraphy. The 

Toolachee Formation - Daralingie Beds stratigraphic boundary is 

used as a reference line. 

C o r g and C Cq 3 data from Narcoonowie No. 1 became available 

during the construction of Figs. 5 and 6 and have been included 

to illustrate the persistence of chemostratigraphic units. 
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Examination of the figures reveals that:-

(a) correlation of trace element values is possible from 

well to well, but the detail of correlation is much finer than 

that provided by lithostratigraphic data; 

(b) although there is a general relationship between 

lithostratigraphic and chemostratigraphic units, there are many 

instances of chemostratigraphic units cutting across 

lithostratigraphic unit boundaries; and 

(c) there is a close similarity between ccc>3 a n d M n A A S 

units, whereas c c o 3
 a n d corg u n i t s a r e significantly different. 

CONCLUSIONS AND RECOMMENDATIONS 

Investigations of the trace-element distribution in cuttings 

from Big Lake No. 10 support the potential of using such data to 

recognise and define rock units. In Big Lake No. 10 there are 

some differences in the character of these chemostratigraphic 

units compared with those in the wells examined previously and it 

may be necessary, when further information is available, to 

review the selection of stratigraphic boundaries. C o r g , C C q 3 a n d 

M n A A S a r e a 9 a i n t h e most valuable elements although several 

others also support the subdivisions proposed. 

This project will continue to investigate trace element 

distributions in the Cooper Basin and results will be presented 

in subsequent reports. 
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APPENDIX I 

Big Lake Number 10 

Summary Lithologic Log 

Description 

Sandstone, clear, white, 
grained. Minor interbedded shale. 

Interbedded shale, siltstone 

coarse 

and 
sandstone. Dark grey shale; light grey 
slightly carbonaceous siltstone; 
sandstone, clear, white, fine grained. 

Shale with minor interbedded siltstone 
and sandstone as above. Slightly coaly 
at bottom. 

Coal, black, bituminous with interbeds of 
shale as above. 

Interbedded siltstone and shale, 
carbonaceous with minor coal. 

Coal, as above with interbeds of 
siltstone and shale as above. 

Shale as above with minor siltstone, 
sandstone and coal. 

Sandstone, clear, white, fine grained. 
Shaley at top. 

Sandstone as above but very coaly. 

Sandstone as above. 

Shale as above, very sandy. 

Sandstone as above. 

Coal as above. 

Sandstone as above with interbeds of 
shale as above. Slightly coaly. 

Coal, as above. 

Interbedded siltstone and shale as above. 

Coal as above. 

Sandstone, clear, white, very fine to 
medium grained. Minor shale as above. 

Sandstone as above with minor coal. 

Coal as above. 
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7800' 

7850' 

7900 1 

7910' 

7950' 

8020' 

8150* 

8200' 

8210' 

8220' 

8240' 

8250' 

8320' 

8330' 

8360' 

8370 1 

7850 

7900 

Interbedded sandstone and shale as 
above. Coaly in top 20". 

7910' 

7950 1 

8020' 

8150' 

8200' 

8210' 

8 2 2 0 ' 

8240' 

8250* 

8320' 

8330' 

8360' 

8370' 

8420 1 

Interbedded 
sandstone. 

shale, 
Shale is 

siltstone and 
dark grey, 

carbonaceous; siltstone, dark grey 
carbonaceous; sandstone, clear, white, 
very fine grained. 

Coal black, bituminous. 

Interbedded shale and sandstone as 
above. Very coaly. 

Sandstone as above, with minor shalke and 
siltstone as above. 

Shale as above, with minor sandstone and 
siltstone as above. 

Shale dark grey, hard, silty. 

Shale as above, slightly sandy. 

Shale as above. 

Sandstone, clear, white, very fine 
grained. Minor shale, as above. 

Shale as above. 

Sandstone as above, with minor shale and 
siltstone as above. 

Shale as above, with minor sandstone and 
siltstone. 

Sandstone as above, with minor shale and 
siltstone. Moderately coaly. 

Shale as above. 

Interbedded shale siltstone and sandstone 
as above. Very coaly in bottom 10'. 

8420 8430' Coal as above. 
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Big lake No. 10 

Analytical Results 
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Ĵl
 —J

 -
o 
o 
p 
o 

-f*
 w
 '
 

o 
o 

* 
— 
-I
 

« 
Ui
 <1

 >
 

» O
 JO

 
^ w

 

» —
 
CO
 k 

* 
" 

* 
l\J
 .
 

<t
 O
 2
 

1J 
o 

3 
C-

Jl 
VJl

 
V

-
o-
 o
 

o 
o 

rvj
 uj

 -̂
j 

VJl
 o
 o
 

^ 
U'
 UI

 
VJl
 Ol

 VJl
 

«>
 UI

 u
 

»JI
 Ô
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•Ĵ
 17-

 .ir
 br

 a*
 

7 '
vn ̂

 u)
 l\j

 H
 

O 
p 
O p

 
I 
I 
jl 
It
 I
 

M 
N 
'J
 N
 N
 

^ 
cr
 i>

 >
 

i 
J 
U!
 U

 i\
) 

» 
o 
o 
o 
o 
o 

< 
x 
x 
x 
x 
x 

<\j
 r>o

 >j
 to
 x
 

U 
U 
IV
 UJ

 
D 
c.
 O
 
O 
IV
 

r> 
o 
o 
o 
o 
o 

u>
 N
 fv
 fv

 ui
 >j

 p
 ui

 u>
 rv
 

3 
to
 yi

 (v
 wn

 c
 ivT

 Oi
 Q
 Ui

 x
 

vo
s^

^w
ij

^H
fv

ai
yi

 u
 H
 

Si 
VJI
 o
 o
 U>
 ui

 

rv
 uo

 4s
 

Ui
 o
 o
 

IV
 r
v 

O 
o 
<••>
 o
 c 

iV
 N
 M
 W
 h-

p- 
rv
 o
 o
 o
 

Jl 
O 
O 
O 
O 
o 

O 
O 
O 
O 
O 

ji 
w 

iv
 oo

 
r 
a 
» a

1  u
i 
H 

5 
fi

 
C

.i o
 c
 c
 

Inj
 IV

 
•s
 a
 ̂
 »-

 iv
 

O 
o 
!\)
 D
 o'

 
c;
 r
 o
 c
 o
 

- 
.o
 

:•)
 o
 

o < 
o 

g
' < 

sj
 IV
 4>
 

D 
O 
O o
o 
H 

U1
 p
 i
 

. 
O 
I)
 C
 ik)

 H
 

^ 
w 
U)
 w
 b
 o
 

3 
C-
 p
 

O 

r 
^ 

op
 o
 

a 
o 
o 

(V
 

* 
I 

* !
 

• 
n t
- 

z.
 

* f
-

* 
rvj
 

» 
o 

» 
i—
 

S> 
UJ
 

X J
O 

*> 
00
 

3 
VJI
 

•o 
V>J
 

vj
 UI

 
D 
c.
 

t- 3 
Ci
 

D 
O 

* 

•2
 



i 
! 

i 
i 

I 
I 

'jo
 ;n

 x
 u
 

Lr»
 -c*

 uj
 

|nj
 

f p
 oa

 
to
 o
 o 
c 

|.
 .
 jr

 .
 

•0
5 

<X
3 

k3
3 

.E
 

j-f
 -J*

 jf
 Ui

 
IU)
 ;\>

 O
 

po
d 
o 

ro
 •-»

 u»
 u>

 

Mi
 ro

 
p 
o 

o 
o 
» 
u>
 

D 
O 

\> 
ro
 

Jl
 vj>

 

M 
'JI
 Jl

 Jl
 

Ji
 O
 ji

 vjl
 

Jl
 tJ"

 
Jl
 O
 

D 
C-

jj
 

-r
-

D 
ro
 

v 
u»
 

D 
O 

D 
o 

uj
 

Ji
 -J

 
-J

 
o 

z>
 o
 

N)
 U)

 
D 
ro
 

o => 
o 33

 O)
 fX
 CD

 0C
 

Ji
 U>
 f*i

 Ui
 Ui

 U>
 

-J
 'J*

 •
 Ji
 -t*

 :UJ
 i
 \j
 

o 
po

po
 

I 
I 

IS 
X 

\J
J 

-d
 -g

 
D 
C»
 

\J»
 I 

I I
 I

 
JU 
CD
 

JJ
 UI

 
u>
 

r»
 o
 

X 
X 
IX
 X
 

Is: 
-o
 

3 
O 

3 o
 to
 o inj
 

Jl
 UI

 

C 
P1 

>J 
UJ
 NJ

 UJ
 

3 
O 
J)
 VJl

 Jl
 o
 

T 
O"
 

Jl
 -p-

"I
 c
 

JJ 
UJ
 

•p- 3 
o o 

p-
 <J

 
O 
vjl
 

>1
 w
 

-J
 UJ
 

o 

o X 
O 
NJ 
UJ
 [NJ

 
3 
O 
O 
UI
 

J-
 -p-

Jl
 Ol

 

-P- J*
 UJ

 
o 

= 
o 

3 
O 
\j
 rvi

 vj
 ou
 

ot
r 
o 
—^

 
3 O

 
3 
O 

JD 
CO
 I
 JJ
 CD

 CD
 

jj
 uj

 ivj
 r\j

 nj
 i\j

 
C 
p 
-4
 u
i 

3 
O 
O 
O 
13
 O
 

I 
I 

I 
I 

I 
JJ 
CD
 
'JO
 00

 CO
 

.u 
uj
 pj

 rvj
 rvj

 ,m
 

-*
 

C
 flo
 rJ
 o>

 
3 
O 
D 
O 
O 
O 

X 
X 
X 
K 
-X
 

I 
IJ1
 UI

 
i 

i\J
 (NJ

 t-
1 f
-*
 

3 
00
 

0 
INJ
 

3 
VJl
 jj
 rvj

 <jj
 uj

 
3 
vjl
 O
 O
 

3 
O 
jl 
vjl
 p
 O
 

P*
 

0
0

 
M 
UI
 

3 
O o 3 
O 

INJ
 INJ

 
0 
O 

f 
° 

1 

v 
ro
 

Jl 
vjl
 

- 
O 

J> 
vjl
 fj

 •
 

O 
C Jl
 4s
 V)
 UJ
 

A»
 Ui

 »
 

o 
o 
o 
© 

O 
O 
O 
O 

i Ou
 i)

 to
 CD

 
io
 K>

 r\>
 

f*
 ui

 [\»
 H
 o
 CD

 
o 
b 
o ©

 

i 
! 

i 
i i
 i
 i
 i

 
I 

D 
NJ 
fNJ
 NJ

 INI
 ho

 r-*
 

ijJ
 INJ

 »-»
 O
 

i 
b 
o 
o 
o 

JJ 
1N>
 Jl
 VJl

 UJ
 INJ

 

|nj
 uj

 
3 
o 
O 
O 
O 
uj
 

I O
 p
 <3
 J3

 O
 

vj
 UJ
 jl

 
Ji
 Ul

 
Ji 
ui
 Jl

 O
 Jl

 VJl
 

•O
 

Jl 
GO
 

3 
O 

*J 
INJ
 

3 
O 

3 
O 

JJ 
UJ
 

NJ 
O 

> 
INJ
 

Jl
 O
 

>1
 o>
 

p-
 o
 

3 
O 

»J 
-vl
 

•O
 

P 
<3
 

3 
O 
3 
O 

JJ 
INJ
 

3 O
 

Jl
 O
 

3 O
 

•si
 VJl

 
J-
 o-

3 O
 jo

 
» 

-»
 »

—
» 

» fl-

D 
C3
 

» 
T\

 

1 
1 

rn
 

JD
 CO

 
-

i 
-»
 1
—'
 

35
 -
NJ
 

T>
 
O 

« 

. 

* « 
UJ

 
ts

i 
# 

o 
n 

X 
X 

« « * 
—

 

x 

* 
L 

Ni
 

N»
 o
l 

D 
Ui

 
* 

5 
C

 
* * 

r>
 

Jj
 u
i 

» 
C 

ji
 

rv
j 

* * * 
•o
 

Jl
 UI

 * 
C

D
 

J)
 VJl

 * * * 
IN
I 

* 
Z 

:> 
o 

* * 
f 

o 
* 

Jl 
VJ)
 • 

z 
=> 
o 

* 

>1
 4

0 
* 

•n
 

5 
c

r 
* 

rn
 

o 
* 

3 
O 

• * 
z 

* 
> 

* * • * * 

•e
 



-J
 -g

 
Jl
 VJI

 
Js
 VJI

 
0 
O 1 
I 

-J
 -J

 
Jl
 VJI

 
-g
 O-

o 
o 

VJI
 

N)
 Js

 

-J
 

3 
o 

3 
O 

«s
 OJ
 

3 O
 

t 
I 

>1
 -g

 
Jl
 Ui

 
Jl
 

D 
O 

Ul
 ̂
 

rv
 o- O 
CD
 

T ->
J 

J-
 VJI

 
3 O

 
3 
O 

o 
o 

ji
 -g

 
3 
o 

Ji
 u:

 
O 
C 

-sj
 VJI

 
o 

o 
o 
o 

-J
 -J

 
Jl
 VJI

 
0 
o 1 
I 

-J
 -g

 
VJI
 VJI

 
llJ
 IN
) 

o 
o 

o 
o p

 o
 

r\j
 vji

 ji
 vji

 
W 
•»•
 f
 CO

 

O 
UI
 

D 
-J
 

U)
 VJI

 
O O

 
O O

 

VJI
 

o o
 

3 
vji
 

o o
 

o 
VJI
 

o c
 

-si
 GO
 

o o
 

o 
o 

Jl
 -f-

O
 

-J
O

 

3 
O 

Jl
 •o
 

P 
o 

>1
 -Nl

 
>i
 a- 3 
O 

I 
I 

-J
 -g

 

> 
u>
 

Jl
 

J o
 

• 
o 

a 
o 3 o
 

o 
o C 
00
 

o 
o 

D 
-£)
 >
 

•J 
Co
 

30
 UJ
 

DO
DO

 

*)
 VJI

 
B O

 

-si
 00

 
D 
O 

Ji
 Ul

 
3 
O 

-g
 -P
 

Jl
 .f

 
0 
o 1 
I 

-sl
 -si

 
•f
 > 
VJI
 

•o
 -o

 
V 
CD
 

7"
 
Ui
 

3 
O 

3 
-X
 

3 
o 

3 
-g
 

3 
O O 

l>)
 IV

 
o 
o 

JS
 J-

^ 
u>
 

\J 
rv*
 

o 
.O
 

N)
 -si

 

>J 
UJ
 

3 
O 

o 
o 

Jl
 VJI

 
3 o

 

3 
U)
 

3 O
 

» O
 

3 
O 

3 
O 

•sj
 -si

 
_ 
o 

3 
O I 
I 

r-
 .c

 
\j
 i-

1 
3 o

 

3 
IN)
 

-o
 

«s
 V>
) 

o K 
O 

VJI
 

3 
O 

sg 
(A
 

3 
o 

o o
 

o o
 

a 
o 

-si
 -g

 
u)
 ul

 
00
 -J

 
d o

 
1 

I 
-sl
 -si

 
-Jj
 U)

 
•O
 

O o
 

c 
o 

» 
• 

LAl
 U)

 

O 
CD
 

N)
 U)

 
3 o

 
c> 
o 

Ji
 VJI

 
3 
O 

3 
o 
r>
 o
 

K 
X 
K 
X 

a 
-si
 

3 
O 

3 
O 

0 
o 1 
I 

LO
 'oJ

 
-J
 O1

 
o o -J
 00

 

o ->
 o
 

DO
DO

 

J*
 O
 D
 sB

 

3 
O 

3 
O 

-s)
 -sl

 
JJ
 U)

 
3 
O 
(O
 O
 

Jl
 «s

 
3 
C 

NJ 
IM
 

T f
 

S O
 

M 
O1 

3 O
 

3 
O 

Jl
 w
 

3 O
 

3 
G 

>1
 sl

 
VJ
 

O 
-D
 

>1
 

3 C
 

O O
 

JO 
CO
 

^ 
r>
 

2 
O 
3 
O 

3 
O 
3 
O C 

JO
 

o 
o I 
I 

•sj
 

— 
o 

c 
o 

V)
 -f

 
-sl
 

•o
 
<y
 

\j
 o
 

o 
o 

o 
r>
 

ji
 

3 
O 

Jl
 -s
j 

3 
O 

•>1
 -sl

 
NJ 
i\>
 

3 O
 

I 
I 

sj
 -J

 ̂
 ->J

 hsj
 -s
j 

NJ 
i\j
 vj

 iv
 ro

 I\J
 

I 
sj
 k7"
.ll
 1m
*)
 

o 
o 
o 
tj
 o
 

UJ
 

Jl
 Ps»

 j 
rvj
 Lj

 oj
 

o 
p 
o 

3 O
 3
 O
 

a 
o 

is
 on

 
o 
o 

vr.
oj
 

o 
c 

o 
o 

X X
 <
 X
 I 

I 
-J
 -J

 :-s
l 
-J
 

NJ 
rvj
 INJ

 IN
) 

Jl 
is
 W
 iN
) 

3 O
 jo

 O
 

I 
I 
I 

I 

JJ 
-J
J 

J*
 SJ1
 3 

n 

M 

-sl
 -s
j 

\J 
>v)
 

O 3 
t>
 

I 
I -sl
 

ni
 ;\>

 
V 
r-1

 
3 
O 

Jj
 'Ji

 
a 

J-

h-
 O
 (*«

 O
 

» •
 »
 •

 
JJ 
O 

CO
 3 
1-
 3
 O
 P
 O
 

Jl
 ̂
 ̂
 Ml
 

3 
O 
3 
O 

7-
 UJ
 

3 
O 
Jl
 

3 
O 

\j
 ro

 
o 
o 3 
O 

JJ 
-f-

3 O
 S 

O 
7 
VJI
 

o o
 po

 

3 
O 
O O

 
3 
O 
t3
 O
 

Ji
 vji

 
3 
O 

3 
O 

-si
 |->
| 
->|
 

^H
 H
 

ŝ 
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Ĵ 
UJ
 

Nl
 N4

 

> O
 

3 
O 

3 
O 

3 
O 

-B- * 

! 
3 

. 
2 3 O 
JJ 

n 
>-i
 

Ji
 u»

 
a 
o 9 
CD
 

3 
O 

O o 

Jl
 INJ

 
o 
o 

• 
o 3 

O 

L> 
00
 

3 
O 

Jl
 -4

 
Ci
 O
 

3 
O 

UJ
 «•

 
o 
o 

->J
 Ui

 
o 
o 

ui
 rvj

 
3 O

 
• 
o 

o o
 

3 
vju
 

D 
O 

JJ 
UJ
 

3 
O 

• 
O 

Jj
 -4

 
3 
O 

3 
Ul
 

3 
O 

jj
 vjl

 
3 
O 

3 
O 

NJ 
INJ
 

3 
O 

3 O
 

Jl
 Ul

 
3 
O 

Jl
 Ul

 
3 
O 

3 
O 

P 
UJ
 

O 
O 

J
l 

0
0

 
o 
o 3 3 X
 

Jl
 UJ

 
3 
O 

3 
O 

30
 -4

 
3 
O 

jj
 
\J
J 

o 
o 

ou
 ao

 
3 
O 

INJ
 INJ

 
O 
O 

D O 
O 

f-
 UJ

 
3 
C>
 UJ

 
o o

 XX
 K

XX
XX

X 

NJ 
UJ
 UJ

 UJ
 UJ
 

> 
O 
O 
O 
O X

 

3 
CI
 

3 
CJ
 3 O

 
3 O

 O
 -J

 
a o

 

ui
 a>
 ui

 
3 
o 
b 
O 
)3
 o
 

j I 
• 
k—•
 
r 

Jl
 Ul

 3
 O
 I
 

3 
C'
 O

 
C
j f
x 
x 

I I SI
 r 

U 
MH
l 
t—
 

3 O
 p
 O
 SI

 O
 

3 
3 
O 
p 
O 

JJ 
UJ
 

3 
O 

NJ 
UJ
 

3 O
 Nl
 J>
 

3 O
 P
 VJl

 
3 
O 

INJ
 

x 
o 

3 
O 

Jl 
OD
 O
 UJ
 OJ

 (J-
3 
O 
O 
O 
p 
O 

< 
H 
X A

 K
 X 

•* 
I-*
 IN
) 
l-»
 INJ

 
' 
O 
O O

 O
 UJ

 
3 
o 
o 
o 
o 
o < 

X 
X 
X 
X 
X 

f* 
rvj
 o

 
3 
O 
0 
O 
O 
O 

4i
»p
O'
UJ
O 

jo
oo

tt
o 

j 
I 

IVI
 

Jl 
Ul
 Ul

 
i 

Ul
 

3 
o 
p 
x 
ix
 o
 

fNJ
 ijl

 INJ
 Ul

 UJ
 

•J 
o 
o 
o 
o 
o 

3 
O 
O 
O 
O 
O xx

Xx
xx

 <
 X
 

JJ 
INJ
 Ul

 U
J 
UJ
 

3 
o 
O 
O 
13
 O
 

JO 
ON

 P
 N
 O
 

3 
O 
O 
O 
O 
O 

3 
.->
 

3 
m 

13
 O
 D
 Ul

 
— 
O 

Jl
 O
 

D)
 O
 

3 
O 

W x
 ix
 ,
 

: 
i 

<-
U'
 UJ

 
o 

p 
O 
O 
->l
 o
 o
 

3 
O 
t)
 O
 O
 O
 

! 
!• 

N 
X 
K 
X 

Jl 
o 

3 
O 

3 
C 

o 3 
O 3 

CI
 

3 O
 o x 
o 

3 
VJl
 

3 
O 

XX
«X

XX
XX

 <
 X
 x
 X
 Ul

 o
 x
 

XX
 <
 X
 X
 X
 X
 X 

JJ 
UJ
 

3 O
 AJ
 INJ

 
3 o

 NJ
 INJ

 
3 O

 NJ
 UJ

 
3 
O 

UJ
 p
 INJ

 
3 
O 
O 
O 

INJ
 

U«
 

O 
K 
X 
< 
O 

<X
XX

XX
 <

 X
 X
X 

<x
 

ro
 

D 
o 

Ul
 

k 
o 
Jl
 Ul

 
3 O

 Jl
 Ul

 
3 
O 

VJl
 

M 
O 

o 
t<
 o
 Jl
 Ul

 
3 
o 
b 
X 

Jl 3 
X 

< 
X 
< 
X 
KM

 

- 
INJ
 t
-

3 
O 
bo
 Ul

 0-
 
Oi

 

Jl 
VJl
 

. 
3 
O 
X 
X 
X 
o 

< 
X 
X 
X 
X 
X 

! 
-i
 •
 UJ

 U)
 INJ

 UJ
 ro

 
3 
O 
O 
O 
O 
O 

ji
 c
m 
vii
 s
 

Ul
 Ul

 VJl
 ui

 
< 
O 
O 
O 
O 
X 

< 
X 
X 
X 
X X

 3 
fM
 Ul

 Ul
 4s
 Jl

 
3 
O 
O 
O 
O 
O 

- 
ro
 i
 
hu
i 

3 
o 
co
 ui

 o
 o
 

i-»
 

rvj
 

O 
VJl
 V
Jl 
O 

< 
o 
o 
x 
o 
a 

| 
! 

' 
< 
X 
X 
X 
X 
X VJ 

UJ
 IN
) 
UJ
 4JJ

 UJ
 

3 
O 
O 
O 
P 
O 

3Q
D 
VU
II
3U
I 
3 
OJ
 

AJ 
UJ
 

3 
O 
JJ 
<>
 

3 
O 

3 
Ul
 Jl

 U
l 
O 

3 
o 
b 
X 
p 
o 
3 
Ul
 

3 
O 
Jl
 VJl

 
3 
O 

K 
X 
X 
X 
< 
X 
KX

 

•0
 

3 
O 

Jl 
O 

3 
O 

Jl 
O 

^ 
O 

• 
3 

ie
. 

i 

• 
- 

3 0 
Jj
 o
 n
 

— 
3 

o 
z 

3 
JJ
 

V)
 ui

 
3 
O 

• 
Ul
 

• 
>J 
o 

Jl
 oo

 
3 
*>
 

3 
-1
 

3 
J>
 

•s
 



I.
«
i!
/«
,f
r<

 
H

I,
 r
> 

>fi.(m
tii
 

(,
 

(,
 

(.
 

(.
 

i.
 

c.
 

i.
 

c'
 

c"
 

i 
i 

n 
co
 

f 
.r-

jj
 rvj

 
3 
o l>
 

o 
o n 
-e
 

0 
o 

1 
o JO 
JJ 

O 
VJl
 o
 o
 

IJ1
 VJl

 
o 
o 

30
 -J

 
3 f

 

J*
 -J

 
3 
O VJl
 

3 
O 

3 
O 

3 
o 

o 
o 

o a
-

Jl 
o 

30 c 
ao
 

Jl 
VJl
 

3 
o 

3 o
 

30 
03
 

3 
O 

3 
X 
•< 
X 
< 
X 

vj
 UJ

 E*
 VJl

 

3 
r\j
 vj

 OJ
 a
 ui

 vj
 uj

 

OCT
- 

00
 3
 VJl

 3
 VJl

 

< 
x 
< 
x 
< 
o 
< 
x 

< 
X 
XX

 <
 X
 <
 X
 

•jo
 

*J 
UJ
 

3 
O 

I 
I 30
 00

 
Jj
 UJ

 
Jl
 3 O
 

I 
I 

Jj
 UJ
 

VJl
 

3 
O 

O 
-J
 

2J 
UJ
 

f 
a- o 3 
O 

3 
O 

Jl 3 
O 

:> 
o 

3 
O 

X 
< 
X 
< 
X 
K 
X UJ

 UJ
 

uj
 ro
 

O O
 I 

CD
 CO

 
JJ 
UJ
 

UJ
 

C3
 O
 

n 
vjl
 

ji
 I\J

 

NJ 
0D
 

SO
 o
 

3 O
 

a o
 

>4
 0

0
 

3 
O 

O 
3 
O 

O 
3 
O 

£ 
00
 

*J 
uj
 

o 3 
3 

I 
I 

II
 0

0
 

» 
UJ
 

JI 
O 

jj
 ro

 

•4 
-O
 

vj
 

vj
 ro

 
3 
O 

3 
o 

00
 

3 O
 

Jl
 IN
) 

3 
O 

3 
O 

30
 IJ0

 Oi
 

NJ 
rvj
 Kj

 INJ
 

-J
 ̂
 VJl

 
3 O

 o
 o
 

I 
I 

30
 00

 
NJ 
! N
J 

O
 

0
0

 

3 
O 

» 
I-1

 
JJ 
09
 

30
 UJ
 

J> 
CT

> 

N
J 

I
V

 

3 
O 

3 
O 

XX
 <
 X
 <
 X
 

UJ
 IVJ

 fNJ
 IV
) 
INJ
 

3 C
J 
30

3C
30

 

XX
 

<
x 

* 
x 

<
 

x 

BO
rO

O 
ÎB
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