
+

111111111111111111111111111111111111111111111111111111111111111111111111111 11

11111111111111111111111111111111111111111111111111111111111111

-------------------------------------------------------------------------

...
...

...
...

...
...

..

..

........
....

1111
111

111
1 -------

,

,+

,

---------------------------------------------------------------------------

111
111

111
111

111
111

111
111

111
111

111
11

111111111111111111111111111111111

111 1 11+

11
111

111
111

111
111

111
111

111
111

111
111

11

111111
111111

111111
111111

111111

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

111111
111111

111111
111111

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------

-

------
------

------
------

------
------

------
------

------ ------
------

------
------

------
------

------
------

------
------

------
------

------
------

----

--
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

--- ---
------

---- --
------

------
------

------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

-
------

------
------

------
------

------
------

------
------

-----

-
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
---

----
------

------
------

------
------

------
------

--

----
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

--

---
-

---
--

-
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

-----

-
------

------
------

------
------

------
------

------
------

-- ----
- -----

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

--

----
--

-----

------
------

------
------

------
------

------
--

----
------

------
------

------
------

------
------

------
------

---
---

------
------

---
---

---
---

---
---

---
---

--
---

-
--

---
-

---
-

---

1

------
------

------
------

---
---

---
---

---
---

---
--

------
------

------
------

---

111111
111111

------
------

--

1111
11

111111
111111

111111
111111

111111
111111

11 11 11

------

---

111111
111111

111111
111111

111111
111111

111111
111111

111111
111

------
------

------
------

---

---
------

------
------

------

------

-
------

--

---
-

---
---

--
---

--
----

111111
1

------
-----

-
------

----

111111
1

------
---

---
------

------

------
------

------
----

--
------

------
------

------
------

------
------

------
------

---
-- -

--- ---
-----

-
------

------
--

----
------

------

------
------

------
------

------
------

------
------

---
---

---
---

---
--

-
---

---
---

---------
------

------
------

------

------
------

------
------

---

------
------

------
----

--
------

------
------

------
--

----
------

------
------

------
--

------
---

-------

---

----

------

------
------

------

------

------
------

------
--

-----
------

------

------

------ --
---

-
---

---

------
-----

111111
1

------
------

------
------

------
------

------
------

------
------

------
------

------
------

--

----
------

------
------

------

--
---

-
---

---
---

---

---
--

-
------

---
---

------
------

------
------

-----

--
------

------
------

------
-----

--
---

--

-
------

------
-----

--
------

------
------ ------

------

------

-----
-

------

------
------

------
------

------
------

--

----
------

------
-

------
------

----

--
------

------
------

------
------

------ ---
---

---
---

---
---

--

----
------

------
------

------

------
------

------
------

------
------

-
------

------
------

------
------

------
------

------

------
------

------
------

------

---
---

---
---

---

---
------

------
-----

-
------

------
------

------
--

----
------ ------ ------ ------

------

------
------

------
- -----

------
------

------
------

------

------
------

---

----
--

----
------

------
------

------
------

--- ---
-

---
--

-
---

---
---

---
---

---
---

---
- ------

-
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------

------

------
------

------
------

------
-----

-

------
------

------
--

----
------

------
------

-----
.....

.

-----------

......
......

.

------
------

------
------

------
----

111111
111111

------

------ ------

------
------

------
------

--

---- ------ ------
------

------
------

------

------

------
------

------
------

------

......
......

......

...
...

...
.

------
------

------
------

------

------
------

--

......
..

------
------

------
------

------

------ ------
------

------
------

------

------
------

------
---

111111
1111

------
----

------
------

------
------

------
------

------
------

------

------

------
------

------
------

------

------
------

------

------
--

111111

------
------

------
------

-
------

------
------

------
------ ------

------
------

------
------

-

------ ------ ------
------ ------

------
------

------
------

------
--

-----
------

------
------

------

------
------

------
------

------
------

------
------

------
------

------
------

--

----
------

------
------

------
------

------
------

......
......

......

------
------

------
------

------
------

------
------

------

------
------

------

------
------

------
------

---
---

-

......
......

......
......

......
......

......
....

..

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

...
...

------
------

------
------

------
------

------

------
------

------
------

------
------

-----

--
------

------
------

------
------

------
------

------
------

......
......

......
......

......

......

......
......

......

......
......

......
......

......
......

...... ......

------
------

------

------
------

------
------

------
------

------
------

------

------
------

------
------

------
------

------
------

------
------

------
------

------
------

------

-----

......
......

......
......

......
......

......
...

...
......

......
......

......
......

......
......

....
..

...
...

....
..

....
..

...
...

...
...

...
...

...
...

---
---

---

----
------

------
------

------
------

------
------

------

------
......

......
......

......
......

......
......

......

......
......

......
......

......

......
......

......
......

......
......

......
...... ......

.

.....
......

......
......

......
......

......
......

.
......

....

..
......

......
......

......
......

......
......

...

....
......

......
......

..

....
...... ......

......
....

..
...... ...... ......

......
.....

.

......
......

......
......

......
...

... ......
......

......

......
......

......
......

.

...
..

...
...

...
...

...
...

...
...

...
...

...

...
....

..
...

...

...
...

....
..

-

-----
--

+---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
--

-
---

---
---

---
--

---
-

---
---

---
---

+

+
+

+

+

+

+

, ,

--
---

-
---

---
---

---
---

---
---

---
---

---
--

---
-

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

--
---

-
---

---
---

---
---

---
---

---

+

+
+

11
111

1
111

111
111

111
111

111
11

111
1

111
111

11
111

1
111

11
1

111
111

111
111

111
111

111
11

1
11

11111
111111

111111
111111

111111
111111

111111
111111

111111

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
--

-
---

-

,

,
,

,

111
111

11
1 1

1 1
111

111
111

111

---
--

-
---

--
-

---
---

---
----

111
111

111
111

1

11
111

1
111

111
111

1

---
---

---
---

---
---

---
---

---
---

---
---

---
- -

+

+

1111
111

111
111

111
111

111
111

111

111
111

11

--
---

-
---

---
---

---
--

---
-

---
--

-
---

---
--

---
-

---
--

-
--

---
-

---
---

---
---

---
---

--
--

--

--
--

--
---

---
--

---
-

---
---

---
-

--
---

---
---

--
-

---
--

-
- -

---
-

---
-- -

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

-
--

---
-

---
---

---
---

---
---

---
--

-
---

---
---

--
-

---
--

-

------
------

------
------

----

--
---

---
---

---
---

---
---

---
---

--
-

---
---

---
---

--
---

-
--

---
-

---
---

---
---

---
--

-
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
---

--- ------
------

------

------
------

------
------

------
------

------
-------

------
------

------
------

----- -
-- ----

- -----
------

------
------

------
------

------
------

------
------

-

--
--

-
---

---
---

---
---

---
---

--
-

---
---

---
--

-
---

---
------

------
------

------
-

---
--

---
-

--
------

------
------

------
------

------
------

------
------

------
------

------
------

--
---

-
---

---
---

---
---

---
---

---
---

--
-

---
---

---
--

111111111111111111111111111

111
111

111
111

111
111

111
111

---
---

---
---

---
---

---
---

---
---

---
---

---
---

---
--

-
---

---
---

---
---

---
---

---
--

---
-

--
---

-
--

---
-

-
---

---
---

--
-

---
-- -

---
--

-
---

---
---

---
---

---
---

--
-

---
---

---
---

--
-- -

-
111

111
111

11

111
111

111
111

111
111

111
1

111
111

111
111

11
111

111111111 111
111

11 1
111

11

111
11 1

111
111

1

111
111

111
111

11111111111111

+ ---
--

--
------

------
------

------

------
------

------
------

------
------

------
-

11 11 11
11 1111

111111
111111

111 111
111 111

111111
111111

11

---
---

---
---

---
---

---
---

---
---

---
--

-
---

--
-

---
---

--
---

-
---

--
-

---
--

-
---

---
---

---
--

---
-

---
---

---
---

---
---

------
------

------
------

-

111111

111111
111

111

11 1111
111111

1 11111
111111

111111
111111

111111
11111 1

1111 11
111111

111111
111111

111111
111111

111111
111111

111111
111111

111111
11 1111

11111 1
111 111

111111
111111

111111
111111

111111
111111

111111
111111

111111
11 1111

111
111

111111

111111
111111

111111
111111

111111
111111

111111
111111

111111

------
----

-

C
C

N N
B(

B(B( B(

B( B( B(

B(B(B( B( B( B(

B(

B( B(B( B( B( B(B(

B(

B(

B(

B(

j

.,
,. . .

,

,

.

0

h
.
D

D

B

.,. P,
B,

D"D

,

,

@
h
h. X

.

P

@

. p

P q

R,

.

pp

N!

P

,

,

,

,

.
.

,.
,

p

P

p ,

P

N
!p

B

,

.

P

rQ

,

,
,

P

.

P
N !

B

R

r-, P

@

.

PP

P

,
p

p
p

,

B

pp

,

P 0

,

P

P

,

p

,

B

# /
p

.

B

@. 0

,
,

P

p

.

p0

p

P

p
,

p p
r

p

p

, p

. 40B

.

.

B .

,

/

.

@@

B,B 0

,
!

B. .
!

,

.,

A

. .

R!
j! ,

r

p

P
>

P

~

R

p,

@DF

B@ ,

.

.

@ .

B

- P

p0

@

P

-,

.B

B,
P!

0

,@

. 0

B

.

p, P!B

B

P

P.,

B.

/A

,

B

@

@

B

p/

P.
p

P

ND

@

B

@

P

,

&

,B

,

B" -
,

p

".

D
pP p

B p@ ,@B

B-

,

.

@D@ B

p

.

@BB

&

P B

T

T

p

H

H

HH HT
TT

HH$

HHH

T
TT

T
TT TTH H H H

T
J H

J

T

U

ITT
TV

H HHI
J

T

JU

H

H HJT

H VU HH

H JH

H IP qU/I/

l

#H

HHTH

p

TT

VT

H

H H| T|T LHT

L

T

|H

HpT J rr JHH

HIHT

J

U

V T IT
V

L

VTT

HH JHH
HHH

H

LHLV

H

0

T

H

J H~
H2$

H

T

HH ~ D# EX H HHJ /

H
TH

TNH HHH

TV

HN LL

pHHHHHHH
H

H

T T

HJ

J

HH

TH "

H TT
J

H

H

H

H

H H

H
T

HH

L
H

H

T

H

J HH
H

H

H
L

L

H
L

L

p

pH
H

HH

p

HT

H

NHNLL

J
H HJH

HJHHJ
HH

H T H

I

J

H
T

T

T

T LH

H H

2$ H

H

H T T TH H
T

V

V

H

H

H

l TH
0N!

T
T

H

p

pl

TT

T

('

'H&

( (TT
TJT

VH
H

T TH U

~ T ~

~ G T

H

T\T
HH

2$

HH

HH

THHT~

T

pl

~ T

H

HH

( T

|

H

T

H

H

H J

l H

HHH

T

H H

H
J P

!

P! P!

H

H HH

l

H lHl

H

HHH H TpH

H

HH

TT

T
p

l

T

p

H

ppp
H

pp

pr

HH

pN
!p

HT TH
HH

p

pp

TH
T

T

T H
p

V

T

J

H

HH

pH

(

H H
p H

p p HH
H H

HHHp p
p

H
H

H
HHH

pH

H

JU TTT

T
p . pT0

l H J T

T
JH

HH

I

JH

pH
pH

| p
TH

T l

H

H

H

H

T
Hp

H

H p
H k

Tp
pHHJP!JR!$ H

|

p

0

H

H

H

H

@
H

H D#

H

p p~

l

p

H
p

HHTHHI
Hp 0 >

H NH
H

pHJJ

H

H

HHHJp
p
ppFHp

Tp

H

p

p

p

H

H

T

H
H

HH
H

H

H

T qIH

p

HH

HH

Hp
pHH

HHp
H

H HHJ
H HHT

H

H H

H
H"

HHpH
p

Hpp
TH
H

H
T

H H H H

H

HH T
T @

@
H

pH

pH p
HH

T

H
J HHJ

pD

#

D

#

ph!pHHp H

THTHT|H

H

H

J J p

HH
J

HH HHH
pHHH

U

H

H

TH p H
T

H
J

H

H

H H

H

H HH
H H

H

U

H

J

U

pHHlN !

H

h!

h
! D#

D
#

h!

pHHH
p

H

TH

HJH

HH JH H

JH D # H HH

HH
H

H

p

H

0100
0

T

D

#

HHH

HH

H JH

H

H

HJH

J 0 D#

HHH
I HHT

D
#
X
!

J

#H

H

III H

I

H
HH H

H

HH

J
IHT

J

H

H

I

H
H

H H

H

H H

H

H

T

JH
J T

T HJ
$

H H
HP!

H H

J
H

J

J

T

HHT

J T
H H

LH H

H H HHHH
H

H

JHJJH
J

FXX

HH HJ

H

H
HHH

T

H T
0
H 0LB

H

Hp
H H
T T

T UTJl
nTH

HH H H

H

T
HpHpT

TT
UV

VVI H

HH p p

p

p
p p
H p p

pppIHJH
HH H H

T H

H H

T p 0 H 0

H

HH

p

J H

HH

H

H

HH

T

T

H

T

H
H

H
H

p

p

H

HH

p"H
qp H H FXXD# EXD#

H
H T I J

p

H

H TT

H HH
H HH

H T

H

THTB

H H
HH

H
L

J
T

H HH
p H p H

H

p J
p0

T

HI HH

N
! N!

H H
H

H J

Hp

pppl

RDFF

D

#

p

h!

H
H

H

H

H

H

H

P

J
TpHH

Hp

H

H

HHpq

HHHp

HHHH

O!

p

p
T

TTq

H

JHTp

lI
I

TJJ

p Hp

HH

Hp/0

JJHH

H HH

ppH

HHH
T

H

Hl
H H

pH

T T H H
T T H

T

H

J

T

0

HH

H
H

H I"

TH

TlT

HH

@

J
lD#

HJ
H

HHHH

HH p

H H p Jp
H

H
T

p

HnJJ
H

HN!H

p

p
p H

H

H

H

³³ V

4$ p

pHH
pHH

0p

H

H

H

HH

D#

H

H

\
H

H

H

J

H

H
p}}

H

HH

H

H H

H

D

#

H

TH

HH

H

p

HH

H

H q

\H
|h

!

JH
pp

#T
HH

p

p p
0

0

0

p

ppppHH

\HH

p

H.

p Hp
p H

HH
HI

H
H

H

H

HHJ
nl

N
!

lB.@BHHH HH

H T

H lH H

p

H

H HJ T FJ
TJ \HN p

HB

H

H
H

pHH
HT

H

H

H

Hp
H

HH

pp

HH J

HH

HH

H

H
HH

H

HHH

H
J

H

HHHIH

HHHJH

@lH

p
ppH1H

H

H

HHH
HT

H

HHH
H

0

T

H

H

H

H

T

T T T H

H H

H

J

H

H

dHH
HH

HHH
H

HH

JH

H

JHH

2O
+2O +2O +

O
!

0

+

+ ++
O
!

0

+

+
+

++

+

+

+ +O0

+

+

+,

++

2O

+

2O

+

+++ 2O

%

8 O
%

% %

+ +

+
%

%

+ +

%
%%O! 0

%

+

+

%
%O
!

0

%

,

%

% %

+
--

-

%

'

%%%

%%
+

+

% %% % +

* %%

'

& *

%

* *

* + '

* " **
*

* *

* *

++

& +
+**

% % " %%

%

%"

* * % % %
% %*

%%
+

* *

*

-
+ +

* **

-
+

**

*
%%

** ***+

*

**

+

""

%%%%

%%'

%

'

%

*

%*

%

%

%
% +

* '

O
!

0

%

+ %*

O
! 0

%

+O !

0+

%

%%

O
!

0

%

% %)

%

%%

++

+
+

%

%%

+ )%

O
!

0+

+
%

%

O5

%

+

""""

" "

"

" """

"

""
""

"

"

"

""
"

"""""

"

""

""

"

"""

"

""

""

"

""

"

"
"

"""
"

"

"

"

"

"

" "

" "

"

"

"
"

"
"
"

"
"

"
"

"

"

" "

"""

"""

"

"

"
""

"

" "

"

"

" "
"""

"

"

"

"

""

"

""

"

"
"

"

"

" "

""
""

"

""
"

""

"

"

"

"

"

""

"
"

"

"

"

"""

""""

"

"

"

"

"

"

"

" ""

"

"

""

"

"
"

"

"
"

"

"

"

"

" "

"

" "

"

"

"

"

""

"

"

"

"

"

"
"

""

"

"""

""

"
"

"

"

"
"

""

"

"

"

"

""

"

"

"

"
" "

"
""

"

"""
"

"

"

"

"

"
"

"

"

"
"

"

"

""

"

""

"

"
"

"

"

"

"

"
"

""

"

"

"
"" "

" "
"" """"

"" " ""

"

""

"

"

""

"

""

"
"

"

""

""

""

"

"
""

" ""

"""
"

""

"
"

"

""

""

"""

"

"

"""

"

""

"

"

"

" "

""

"
""

"
"

"""

"

"

"
"

"
"

""

""

""

"

"

""

""""

""

"
"

"

"
""

""

" "

"

"""

""

"

"

"
" "

"

"""

"

"""

"

"

""

"

"

"

" """
"
"" "

" """

""

""

""
""

"

"

"

"

"

"

""

"
""

"
""

"""

""

"""

"

""

"

"
"
""

"""

"

""

"

"

"

" "

"

"

"

"
"

""

"

"

"

"

"

"
""

"

"
"

"

"""

"" ""

""

"

"

"
"
"

"

""" " ""
"

"

"

"
"

""

"
"

"
"

"

""
"

"
"

"
"

"

""

""
" "

" "

""

"

""

"" "
"

"

"

"

"

"

""" "

"""

"
"

"

"

"
"

"

"""""
"

"
"

"

""
"

"

"

"

""" " "
" "

"
" ""
""

" " " "
"

"
"

"" "
"

" " "
"
"

"
"
""
"

"

"
"
"""""

""
""

"
"

"

"

"" " "
" " ""

"
"
"

"
"

"
" """

"
"
"

" "
"
"

"
"
"

"
"
"

"
"

" """" " " "

""
"
""
""

"

"""
"

""

"

" "
" " "

"
"
"

"

"
"
"

"""
"""

"
"
"
"
"
" "

"

"

"

"

"

"
"

"

"

"

"
" " ""

""
""

"
"

"
"
"
"

"

""
"

"
""""

""
"
""

"
""

""
"

"
"
""

"

"

"

"
"

""

""

"

"

" "
"

"

"

"

"

"

" "

"

"

""

""

"

"

"

""

"

"
"

"

"

"

"

"

"

"

"

"

"
"

"

"

"

"
"

"

"

"

"

"

"

"
"

"

"

"
""""""

"
""""

""

"
""""

""

""

"

"

" "

"

"

"

"

"

"

"

"

"

"

"

"

" "

"

"

"

"
"" "" "

"
""
"
"

"""""

"

"
"
"

"
"

"
""

"

"
" """

""

"
"""""

"
"""

"
"
"
""

"
"
"

""

"
"

"
""

"
" " " "

" "
"" " "

"
"

"

""
"

"
"

"
"""

"""""
"

""

"
"

" "

"

"

"

"
"

"

"

"

"
"

"

"

"
"

"
"

"
"

"
"

"""""

" "

""
"
"

" "

"

""" " " "

" " "
" " " "

"""""
"

"""

"""
"

"
""""

""""

"
"

"

"
"

"

""
""""

"""""""

"
"

""

""
"

""""""""

"""

"
""

" ""

"

" " "

""
"

"
" " "

" "
" " "

"
" "

"

" " "
"
""

"

"

"
"

""
"

"
"

"
" "

"
"

"
"
""

""
"

"""

" "
"
"
"

" " "
" "

"
"
"

""

"
""""""

"
"
"

"
"

"""
"

"
"""""""

"
"

"" " "
""

"
"

"
"

"
"

"""""

"
"
""

"
""

"
"

"

""
""""

"
"""

""

"

"

"
"

"

"

"

"

"

""
"

"""""

"" ""
" " "

"""
"

""
"

"

""""
""""

""""
"""

"""
"
"

"
""""

""
"

"

"
"

"

"

"

" "
"
"

"
"
"

"
"

"
"

""

"""""

"
" "

" " " " " " " "

" "
""

"""
"

"
"

""

"
"

""

"

"

""""""

"""""

""""""

"""
""

"""""

" "
" " "

"
"

"
"

"
"

"

"
"

"
"
"

""

"
"

"
"

"""

"
"

" "
"
"

"" " "
" " "

"

"

" "

"

"
"

"

"

"

"

"
"

"
"

"

"

"
"

"

"

""

"

""""""
"
""
""

"""

""
"

"
"

"

"
"

""
"
"

"

""""
""

" " "
" "

" "
"
"

"
"

"

"" "
"""

"
"

" "
" " " " "

"
"

"

"
"

" " " " "
"
"" """""""

""
"
"""""

"

"
""

""

"
"

" " " " "

"""""""

"
"

"
" " " ""

""""""""""

" "
" " " ""

"" " "
""

"
""" " "

"" " " "

"""
"" "

"
"

"

"
""

"""
"

"
"

"
"

" "
"

""
"

"""
"

"

"
"" "

"""
""

"
" "

" " "
"

" " "

"
""""

"

""""""

""
"

" " " "

" " " "
"

" "
"

" " " ""
"

"
"

"
"""

"
"
"

" " " "

" " " "
" " "

"
"""

""
"

"
"""

"

"

" " "

"" " "

"
"

"
""

"
"

" "
"
"" "" "

"
" " " ""

" " " " "
" " "" " " "

"" "

"""
"
"

"
"

"

"
"

"
"""

" " " " " " " ""
"

"" "
""

"
""

"
"

"

"

"
""

""""""

""
"
"

""

"
"""""

"
""

"
"

""
"

"
"" "

" " """
" " " " " " "

" "" "
"

"" "
" """""

""

" " " "
" " "

"
""""

""

"""""
"

"" " " " " " "
"

" " "" "" ""

"
""

" " " """""
"

"

" " "
"

"
" "" "

"" "
"

"

"

"

"
"

"

" " "
" "

" " " " "

" " "
""

"

"
"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
""

"
"

"""
" "

"
"

"

" " " " " "
"

"
"

"
" "

" "

" " "
" " ""

" "
"

" " " " "

"""""
"

"
"

"
"

"

"

"
"

" "

"

"

"

" " " " "
"

" " "

"
"

""
"

"

"""" " " " "

"
" " "

" " "

" "

""""

"
"

"""

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"
"
"

""
"""

"

"

"
"

"

""

"""

"
""

""""

""""""""

"
""""""

"

"""""
"""

"

"
""""

"""""""

""
"

"
""""""

"""
"""""

"
"

"
"

""""

" ""
"
"

"""

"
"

"
"

"

" " "
"

"
"

""

"
"

"

" ""

"
"

"
"

" "

"
"
" "

"
" ""

"

"

"

"

"

"

"

"

""

"

"

"

"
"

" "

""
"

"""

"""
"

""""

"""""""

""""
"

"""""

"
" " "

" " " "" " "
"

"
""""""

"

"

""""

"

"

"

"

"

"

"

"

"

"
"

""""
"

"
"""""

"

""""
"""

"

"

"

"

""

"

"

"

"

"

"

" "

"

"

"
"

"

"

"

"

"

""

"

" "
"

"

"

" "

"
""

"

"

"

"

"

" "

"
"

"

"

""

" " "
"
"

""""

"

" " """"

"
"""

"
""

"
"

"
""

"""

"

"
"

"
" " "

" ""

""
"

""""

"""
""""

""

"

"

""""""""
""""

"""""""" " " " "" "

" " " " """"

" " " " " """ "

""

"
"
""

""
"
"

""""

"

"

"""""""
"

"

""
"

" "

"""""""""

""""""

""""""""

"
""

""""""""""

""""
""""""

"

"""""

""
"

"""""

"""""""""

"

"

"

"

" "
" " ""

" " " "

"
"

"

"

""""""""

"

"""""""

"
"

"" ""
""

"

"

=
dep4

=dep2

=dep2

=dep2

=
dep2

=
dep4

=dep2b

=dep2

=
dep4

=dep2b

=dep2c

=dep2

=dep2c

=dep2

=dep2

!=gss1

!=
gss2

=
dep4

=
dep2a

=cde2

=dep4

=dep2

=
dep2c

=
dep3

!
=

gss2

=cde2a

=
dep2c

=dep4

!=
gss1

=
dep2

=dep2a

!=gss2

=dep4

=dep3

!= gss1

=
dep4

=
dep4

=
cde2a

!=gss1b

=dep2a

!=gss1b

=
dep2

=dep2a

=
cde2a

!=gss1a

=
dep4

=
dep2

=mer

0=ges2

=dep2

=
dep4

!=
gss1a

=
dep3

!
=

gss1

=
dep4

!=
gss2

!=
gss1

!=
gss1

=
dep2b

0
tun1

=
cde2a

!=
gss1a

!=
gss2

!=
gss1

! =gss1

!
=

gss1

=
dep2

!=
gss1

=
cde2a

=
dep2a

0
tun1

=
dep2b

=
dep4

=
cde1

=
dep2

=dep4

!
=

gss1

=
dep4

=
dep2

=
dep2a

=
dep3

=
dep3

=dep2a

!=
gss1

=
dep3

!
=

gss1

0tun1

0
tun2

=
dep4

=dep2

0
tun2

=
dep2c

=
dep2

!=gss1

=
cde2a

=
dep2

0
tun1

!=
gss2

=
dep3

=
dep1a

!=
gss2

=
dep2

=
de

p2
a

=
dep3

0
=

ges1

=
cde2

=
dep2

=
cde1

0
tun2

=
dep4

=
dep3

=
dep3

=
dep2c

=
dep2

=
dep

4

!=
gss1

!=
gss2

=dep4

0
tun1

0
=

ges1

0
tun2

!
=

gss1

!
=

gss1a

=
cde2

!=
gss2

0
=

ges1

=
dep2a

=
dep3

=
dep2b

0
tun

2

=
dep2c

=dep3

!=
gss1

!=
gss2

! =
gss1

=
dep2

=
dep3

!=
gss2a

0
=

ges1

=
dep2

!=
gss1

=dep2b

=
cde2b

! =
gss1

!=
gss1b

!=
gss1

0
tun1

=
cde3

=
dep3

0
tun2

!=gss2a

!=
gss1

=
cde2a

=dep2

=
dep4

=
dep2a

=
dep3

=
cde2

=
dep4

=
dep3

!=
gss1a

=
dep4

=cde2b

=
dep2b

=
cde2a

=dep4

=
dep2b

!=
gss

1

0
tun3

0
tun2

0
tun1

0
=

ges2a

!=
gss2

0
tun2

0=ges1

!=
gss1b

=
dep2b

!=
gss1

0
tun1

=
dep2a

!=
gss1

=
cde1

=
dep3

=
dep2a

!=
gss2

=
cde1

!
=

gss1

=
dep3

=
cde2a

=
dep3

0
tun1

= cde2a

=
dep2a

=
cde

1

!=
gss1

!=
gss1a

=dep4

=
dep3

!=
gss1

=
dep4

=
dep2a

!=gss1

=
dep4

=
dep3

=
dep4

=
dep4

0
tun1

=
dep2

=
dep3

=
cde2

=
dep3

=
de

p3

=
dep4

=
dep2

=
dep4

=
dep1a

=
dep4

=
dep4

!=
gss1

!=
gss1

=
dep4

=
dep3

=
dep2a

=
cde2

=
dep2

0
tun1

=dep3

=
dep2a

=
dep1a

0
=

ges2a

=
dep4

!=
gss2

=
dep2c

=
cde2

0
tun1

=
dep2a

=dep1a

0
tun3

!=
gss1a

=
dep4

=bon

=
dep2b

=
dep2a

=dep4

0
tun3

=
dep2a

!=
gss1

0
=

ges1

=
dep2

=
dep2

= dep4

=
dep1a

=
dep2a

0
=

ges1

=
cde2a

=
dep4

=
dep2

=
dep2

=
dep2

!
=

gss1a

0
tun1a

!=gss1

=dep4

=
dep4

!= gss1a

=
cde1

= cde2a

0
=

ges
2b

=
cde2a

=
cde1

0
=

ges1

=
dep3

=
dep4

0
tun1

0
tun3

=dep3

=dep4

=
cde2a

0
tun3

=
dep4

=
dep2a

!=
gss1

0
tun3

=
dep4

=
cde1

=
dep

4

=
dep4

!=
gss1

=dep4

=dep5

=
cde2b

=dep4

=
cde2

=dep1a

=dep4

0
tun1

=
dep1a

=
dep4

!=
gss2

=dep3

0
tun2

=
dep2a

!=
gss1

!=
gss1

=fay

=
cde1

!=
gss1b

=
dep

3

=
fay

=
dep2

=
dep2a

=
cde2a

! =
gss1

0
tun2

=
dep2a

=
dep4

=
dep4

!=
gss1

0
tun1

=dep4

=
cde3

=fay

=dep4

=
dep4

=mer

=dep4

0
tun1

0
=

ges2

0
=

ges1

0
tun3

=
dep1a

!=
gss2

=mer

0
tun1

=
cde2b

0
tun3

0tun2

=
cde2

!=
gss2a

=dep5

0
tun3

0
tun2

=dep4

=
dep2

=
dep1a

=
dep1a

=
dep4

=
cde3

=
dep2

=dep2a

=
dep5

0
tun3

0
tun3

=
dep2a

=
dep4

!=gss2

0
tun2

=
dep2

=dep4

= dep4

=dep2a

!=
gss1

=
dep2

0
tun1

!=
gss1

0
tun3

!=
gss1a

=
dep2

0tun2

=dep1a

0=ges2

=
cde2

!=
gss1

=
cde1

0
=

ges1

=
dep3

!=
gss1b

=
dep2

=
dep2

0
tun2

=dep4

0tun3

=
dep2a

=dep3

=
dep2b

=dep2a

0
tun

2a

=dep4

0
tun1

=dep4

=
dep2

=
dep4

0
tun2

0tun1a

!=gss1b

!=
gss1a

0
=

ges1

0
tun2a

=dep2a

0
tun3

=
dep4

!=gss1a

0
tun1

! =
gss2

0=ges2a

0
=

ges1

0
tun2

=
dep4

!= gss1

0
tun2

=
cde2

0tun1

0
tun1

0
tun2

0
tun3

!
=

gss1a

=dep2

=
dep3

0
tun3

0
tun3

=
dep2

0tun1

0
tun3

0
tun2a

0
tun3

=
dep4

0tun2

0
tun3

=
dep2

0
tun3

=
fay

0=ges1

0
= ges1

!=gss2

/har

0
=

ges2

=dep4

0
tun3

0
=

ges1

=dep4

=dep4

=
cde3

0
=

ges1

=
cde2

0
tun2

=
dep4

=
dep5

0
=

ges1

!=gss1

0
=

ges1

=dep2

/fal

!=
gss2

!
=

gss1

!=gss1

0
tun3

=dep2

=
dep1a

!=
gss1

/sip

=
cde3

/har

=
dep5

0
=

ges1

0
tun3

=dep4

0
tun3

0tun3

!
=

gss1a

0
=

ges1

!=
gss1a

0
tun4

0
tun3

0
=

ges1

0=ges2

0
=

ges2a

!
=

gss2

=
dep3

=
cde3

0
tun2

/
sip

=dep2a

=
dep2a

0
tun2

!=gss1

=
dep2a

=
dep1a

!=
gss1

0
tun1

!=
gss2a

0
tun2

!=
gss2

0
=

ges1

0
tun2

=
dep3

!=
gss1a

=
cde3

0
tun2

=
cde3

=dep4

!=
gss2

=
dep4

0
=

ges2

!
=

gss1a

=
cde2

0tun2

=
dep4

0
tun3

!=
gss1a

0=ges2a

0
tun3

0=ges2

0tun2

0
tun1a

0
tun4

=
cde3

=
cde2

0
=

ges1

!= gss1a

=dep4

!=
gss1

0
tun2

=
cde3

0
tun2a

!=
gss1a

=
dep1a

!
=

gss1

0
tun3

0
tun2

=cde2

0tun1

!=
gss1

0
tun3

0
tun2

!=gss1a

=cde1

=cde2

=dep4

! =
gss1a

!=
gss1a

=
dep2

0
tun3

0
tun3

=
dep4

0
tun3

0tun3

=dep2

0
tun2a

!=gss1a

0tun1

!=
gss1a

0tun2

0
tun2

=
dep2a

/
har

!=
gss1

=dep1a

=
dep2a

0
tun2a

0
tun2

0tun3

=
cde3

0tun2

=
cde3

=
dep4

!=
gss1a

=cde3

0
=

ges2

!=
gss1

0
=

ges2a

0
tun3

0=ges2b

=
dep5

0
tun4

!=
gss

2

=
dep2a

!=gss2a

=
dep2

=dep2a

=
dep1a

0
tun2

!=gss1

=dep4

=dep3

=
dep2

=
cde2a

0
tun2

0
tun1

=dep4

0
tun1a

0
=

ges2a

=
dep

1a

=
dep4

=
cde3

0
=

ges1

0
tun3

!=
gss1a

=dep1a

0tun3

=
dep4

=dep2b

=
cde2

=
dep3

0
tun3

!
=

gss1

0
tun4

0
= ges1

=
dep4

!=gss1a

=
dep1a

!=gss1a

!=gss1

/har

0
tun4

=
dep4

0
tun3

=
dep

2

=cde3

0tun1a

/
har

=dep1a

!=gss1

=cde3

=cde3

=
dep2

!=gss1a

!
=

gss1a

0
tun1a

=dep2

!=
gss1a

=
fay

=
dep5

0
tun3

!=gss1

=dep1a

=dep1b

0
=

ges1

=
dep1a

=
cde1

0
tun2

/
fal

/
har

=
dep1b 0

tun
2

=
dep2a

=
dep2

=
dep2

=
dep2

Rivière Koroc

Rivière George

Rivière Ford

Rivière à la Baleine

Rivière Falcoz

Rivière De Pas

Riv
ièr

e M
arr

ali
k

Rivière W
heeler

Rivière Qurlutuq

Rivière Guesnier

Rivière Tuttutuuq

Riv
ièr

e M
urd

oc
h

Rivière Barnoin

Rivière Swampy Bay

Ruisseau Natikamaukau

Rivière Danguy

Rivière Dumans

Rivière Wheeler Rivière à la Baleine

Rivière Barnoin

Rivière Tuttutuuq

Rivière Goodwood

Rivière George

Rivière De Pas

Rivière Wheeler

Riv
ièr

e à
 la

 Ba
lei

ne

Riv
ièr

e W
he

ele
r

Riv
ièr

e W
he

ele
r

Rivière Barnoin

Rivière Goodwood

Rivière Marralik

Rivière Wheeler

Rivière Falcoz

Baie d'Ungava

Lac aux
Goélands

Lac
La Moinerie

Lac Machault

Lac Juillet

Lac
Tudor

Riv
ièr

e G
eo

rge

Lac Wakuach

Lac
Champdoré

Lac
 Nape

u K
ain

iut

Lac Guers

Lac
Jeannin

Lac Tasirpak

Lac
Resolution

Lac
Privert

Lac
Ralleau

Lac Cramolet

Lac
Saffray

Lac Tasirlaq

Lac
Dihourse

Lac
Cabot

Lac Le Fer

Lac de la
Hutte

Sauvage

Rivière Koroc

Rivière George

Lac
Guérard

Lac
Daniel

Lac
Elson

Lac
Secondon

Lac La
Roncière

Lac
Girardin

La
c

Tas
iva

llia
juja

q

Lac
Murdoch

Lac
Kashetsheministukut

Lac
Soissons

Lac Rochereau

Lac
Marraliup

Rivière George

Lac
Chatiskusiwau

Lac
Lacasse

Lac Milamar

Lac Yroquet

Rivière Qurlutuq

Lac
Sivulijartalik

Lac
Advance

Lac Kaminatimiu

Lac
Tunulliup

Rivière George

Lac Harris

Lac
Slanting

Lac Boulder

Lac Ujarasujjulik

Îles
Qikirtaaluit

Rivière Wheeler

A'

A

Tracé de 1927 du Cons e il p rivé (non définitif)

5

5

2

3

8

5

8067
63

79

75

81
70

80

75

84
77

68

7455

2574
67

75
65

80

78

85

67
85

85

81
63

84

65 85
70 85

80

60 75
50

60

73

84

83

78
82

85
64

45

70 60

67

53

72

70

72 74

89

60

78
75 88

77

8364

65

62

8586
85

82

74

25

84
78

7675

75

59
54 70

59

86

68

75

80

5545

75
65

70

50

35

65
65

68

88

80 80

78

58
72

78

33

84

74

50

75

57

61 49

50
58

59

68

80

70

72

63

57

75

80

6850

45

70

74 88

75
24

80

78

86

72

75

72

16

76

80

55

58

80

85

55

88

80

60
60

82
80

78

82

88

78

70

75

84

75
68

50
74

7068

64
70

50

56

72 64 54

65

85
75

55

85
86

80

62

72

75

85

83

71

85

70

35

60
70

60

55

81

75

75

75 40
54

78

78
80

66

85

80
80

70

55

75

67

37

55

70

60
50

58
70

68

76

76

70

70

80

80

75

84

80

78
80 62

45 63

82

75

70
82

80

35

85

76

75
82

71
81

80

80

70

76

62

88

82

80

27
36

65

35

808075

74

81

81

77

75

74

64

80
80

84

7086

35

75

75

78

85

65

49

80

6150

85

88
85

81

70

80

75

68

80

65

63

70

10

88

74

86

85

87

58

70

76

85

74

78

47
64

60
55 60

77
7864

75

60
40

82

68

62
65

75
78

70
85

8375
6565

65
70

80

80 78

80

78

65

65
68

65

60

50

6565

8070

35

8018

58

85

22

86

60

50 73

70

87

60

80
23

84

77
82

70

7080

85
78

85 80

22

70

80
73

80

80

70

65

75

8080

82

80

80

78

78
80

85

82

10

5577

81

82

80

78
86

80
75 70

80

80

58

70

67

68

64

52

85

85
84

70
8278

80

8060

45

78

80

75

70

80
70

77

84

75
85

76
76

55

80

68

82
7880

78

74

58
80

85

60

7080

60

70

73

76

85

6780

80
80

82

78
7268

82
75

80
76

78
78

82
80

88

80

86

55

85

68

82

72

76

60
85

80

50

68

53

48
56

46

85 85

85
70

75

65

51

7682

74

80

83

69

70

70

72

65 59

85

67
66

78

68

85

78
78

80

73

31

82
68

80

76

67

74

60
57

63

80

85

85

82

87

70

70

70

70

50

45
55

76
70

49

88

65
80

45

50

68

60

75
70

70

25

80
84 40

60 62

80

80

70
7070

82

70

80
70

78

65

60

65

50

60

22

65

85
70

75

5860

70
60

7085

79

51

41

65
63

75

80

25

68
7537

5545
6065

80
80

55

78

55

40
40

23

40

35
45

35 48

85

80 55
38

65

4646

40
15

50
60

70

80

54

30

88

71

75

5874
7267

77 82

85

82

82
56

72 88

77

75

75
70

6568

80

80

55

80

50

40

45

25

47
52

70

27

70 45
60 45

40

88

60
82

68

65 65

60

70

70

35

45

80

65
4550 80

75
63

75
70

80

30

35

55

50

89 61

61

63

70

52

38

70

60
6050

65
80

70

70

60

62

78
68

41

84

76

25

60

40

50 3939

60

60

51

73
8479

40

45

30

75

65

46

68

55

76

45
42

32

54

45

60

74

34

70

5045

78

30

72

70

24

74

44

34

47

45

75
65

84
82

82

70
50

68

60

57 70

78

68

6752

70

85

60

50

7442

4570
66

66

49

80
37

65

6544

45

85

85

59

64

76

64

65

50

80

80

40

55

70

75

82 67

72

30
58

2525

70

15

6555
8082

52

78

72

85

75

65
72 70

68

74
40

65

30

85

2260

75

70

55
7085

65

65

7282
78

84

61

72
80

68

89

62

77

81

78

76

46

85

86

60
85

77

75

85

89

88

80
81

84

88

88

77 85

85
77

6573

66

80

71

89

85

62

87

87

68

85

76

80

65

89 75

80 78

78

61

78

78

81

66

86

75

78

84

64

83

54

4981

80
76

74

75

60

60

82

84

80
81

60

69

88
57

84

77

72

17

57

86

89

87

81

87

77

71

71

87
53

49

74

88

88

54

74

79

70

65

88

75

54

87

70 66

80

81

70

70
47

40

5

8

4

7

3

5

1

8

58

5

85

2

2

4

5
2

3

9

8

9

17

15

15
10

10

10
10

20

10

12

10

10

24

85

15

10

45

10

45

12

15

10

1232

5

5

4

1

8

4

5

6

7

5

7

8

1

5

8

4

2

2
8

25

10

15

10
10

25

58

15

11

30

10

35

20

15

16

10
34

18

11

85

30

14

42

25

20

35

10

19

14

68

11

32

30

24

15

16
41

22

11

16

22

35

Domaine lithotectonique de George, sud-est de la Province de Churchill, Nunavik, Québec, Canada : synthèse de la géologie
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Pour obtenir les données les plus récentes concernant cette région,
nous vous suggérons de consulter les produits géomatiques du 
Système d'information géominière du Québec (SIGÉOM)

Carte du Bulletin géologiQUE : http://gq.mines.gouv.qc.ca/bulletins-
geologiques/churchill/george/
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ARCHÉEN À PALÉOPROTÉROZOÏQUE
Complexe de Saint-Sauveur (2663 ±7 Ma, Davis et al., 2014)

Gneiss granitique rubané!=gss2

Gneiss monzodioritique et monzonitique quartzifères rubanés!=gss2a

Gneiss tonalitique!=gss1

Gneiss dioritique à dioritique quartzifère!=gss1a

NÉOARCHÉEN
Complexe de Tunulic (2719 à 2600 Ma)

Métapyroxénite et métapéridotite homogènes0tun4

Gabbro amphibolitisé homogène, massif à folié, à grain moyen à grossier0tun3
Paragneiss rubané à mylonitique, granoblastique et à biotite ± grenat ± sillimanite ± 
hornblende0tun2

Schiste à biotite-muscovite ± grenat ± sillimanite ± graphite0tun2a

Métabasalte homogène, rubané à mylonitique, de granulométrie fine à très fine0tun1a

NÉOARCHÉEN À PALÉOPROTÉROZOÏQUE
Complexe de Guesnier (2687 ±24 Ma, Corrigan et al., 2018)

Tonalite et granite d’anatexie riches en schlierens de biotite0=ges2a

PALÉOPROTÉROZOÏQUE
DOMAINE LITHOTECTONIQUE DE GEORGE

Supersuite de De Pas

Dykes de Slippery (1268,5 ±3,5 Ma, Corrigan, communication personnelle, 2015)

Dykes de Harp (1273 ±1 Ma, Cadman et al., 1993)

Essaim de Falcoz
Gabbro à olivine et gabbronorite à olivine, subophitiques, massifs et à grain fin/fal

LÉGENDE STRATIGRAPHIQUE

MÉSOPROTÉROZOÏQUE
PROVINCE DE CHURCHILL

Gabbro à olivine, ophitique, massif et à grain très fin à moyen/har

Suite de Fayot (1815 ±3 Ma, Corrigan et al., 2018)
Lamprophyres mélanocrate (minette) et leucocrate (vogesite) massifs=fay

Tonalite et granite d’anatexie blancs0=ges2

Tonalite et granite d’anatexie avec de nombreuses enclaves de diorite0=ges2b

Tonalite homogène et foliée!=gss1b

Gabbro à olivine, subophitique, massif et à grain moyen/sip
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Suite charnockitique de De Pas (1840 à 1811 Ma)

Suite granitique de De Pas (1862 à 1805 Ma)
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Les symboles et abréviations utilisés sur cette carte sont décrits dans la publication 
DV 2014-06 du ministère de l'Énergie et des Ressources naturelles.
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A A' Coupe structurale

DOMAINE STRUCTURAL

Zone de cisaillement

ZONE FAVORABLE À L'EXPLORATION MINIÈRE

Apatite

Cuivre

Éléments du groupe des terres rares

Roches migmatitiques rubanées, hétérogènes, à structure stromatique ou en radeaux0=ges1

Métavolcanoclastite, métavolcanite felsique et métabasalte rubanés, gneissiques ou 
mylonitisés0tun1

Pluton de Bonaventure
Gabbronorite massive et homogène=bon

Diorite à hypersthène, jotunite et mangérite à grain moyen à grossier=cde1

Opdalite et jotunite à structure porphyroïde=cde2a

Opdalite, jotunite et mangérite fortement magnétiques=cde2b

Leucogabbro, leucogabbronorite, anorthosite et anorthosite quartzifère

Opdalite, enderbite et jotunite à grain moyen à grossier=cde2

=cde3

Granodiorite et monzodiorite quartzifère à structure porphyroïde, à biotite ± hornblende=dep2

Granodiorite et monzodiorite quartzifère à structure porphyroïde et à quartz bleuté=dep2c
Granite et monzonite quartzifère fortement magnétiques, mouchetés, à structure 
porphyroïde et à biotite=dep2b

Granodiorite et monzodiorite quartzifère, à biotite ± hornblende=dep2a

Monzogranite à biotite ± hornblende; granite à biotite; leucogranite massif, à grain 
moyen à grossier=dep4

Syénite et monzonite magnétiques, homogènes, grenues, à biotite-clinopyroxène-
hornblende=dep5

Monzonite et monzodiorite à grain fin, à biotite-hornblende ± clinopyroxène=dep1b

Granite hétérogène renfermant de nombreuses enclaves de gneiss, de migmatite et de 
diorite=dep3

Diorite quartzifère, tonalite et diorite homogènes, à biotite-hornblende=dep1a
Pluton de Merville

Diorite massive, moyennement grenue, à biotite-hornblende=mer

http://gq.mines.gouv.qc.ca/bulletins-geologiques/churchill/george/
http://gq.mines.gouv.qc.ca/bulletins-geologiques/churchill/george/



