
'''''''
'''
'''
'''
'''

''''''
''''''
''''''
''''''
''''''
''''''
''''''
''''''
''''''
''''''
''''''
''''''
''''''

@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ @@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@

@@@@@@@@@@@@@@@@
@@@@
@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@

@@@@@@@@@@@@@@@

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@
@@@@@@@@@@@@@@@@@@@@@@@@@@@@

^^^^
^^

^^^^
^^^^
^^

^̂

^^^
^^^
^^^

^^

^

^^^^
^^

^^^
^^^

^^^^

^^^^

^^^^
^^

'''
'''
'''

^̂

^^^^

^^^^
^^

^^^^

^^^
^^^

^̂

''''

^^^^

'''
'''

^^^^

^^^^

^^

^^^^

^^^^

^^^^
^^

^̂

^^^^

^^^^
^^

^^^^^^^^
^^^^^^^^
^^^^^^^^
^^^^^^^^

^^^^

^^^^

'''
'''
'''
'''
'''
'''
'''
'''

^̂

^^^^

^^^
^^^
^^^

^^^^

^

'''
'''
'''
'''
'''
'''
'''

^^^^

^^^^
^^^^

^^

^^^^

^^^^
^^

^^^^^̂^^^^

''

^^^
^^^
^^^

^^^^^
^^^^^
^^^^^
^^^^^
^^^^^
^^^^^

^̂̂^^^

'''
'''
'''
'''
'''
'''

^^^^

''''
''''
''''
''''''
'

^^^^

^^^
^^^
^^^
^^^

''

^̂

''
''''

''''

''''
''

'''
'''
'''
'''

''''

''''

''''

''''

''''

''''

''''

'

'''''
'''''
'''''
'''''
'''''
'''''
'''''
'''''
'''''

''''
''''

''
''''

''''
''

''''

''''

''''

''''

''''
''

'''
'''

''''

''''
''''
'

''''

'''''
'''''
'''''
'''''
'''''
'''''
'''''
'''''
'''''

''''

''''

''''

''''

''''

''''

''

''''

'''
'''

'''''
'

''''

''''

''

''''

''''

''''

''

'''

'''
'''
'''

. .

.

.
.

.

.

.

.

.

r

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,
,

,
,

,

,
,

,

,

,
,

,

,

,
,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,,

,

,

, ,

,

,

,

,

,,

,

,

,,

,

,

,

,

,,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,,

,

,

,

,

,

,

,
,

,

,
,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,
,

,

,

,

,,

,

,,

,

,

,

,
,

,

,

8

6
6

8

6

6

R

R

R

R

R

R

R

R

R

R

S

R

R

R

R

S

S
S

S

R

S

RS

R

R

R

S

5

5

N

N

N
N

N
N

N

.

.
.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

W

W

W

W

W

W

W

W

W

W

W

W

W

W

W

,

,

,

,

,

,

,

, ,

,

,

,

,
,

,

,

,

,

,

,

v

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,
,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

v

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,
,

v

,,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

v

,

,

,

,

,

v

,

v

,
,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

v
,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,,

,
,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,,

v

,

,
,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,
,

,
,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

, ,

,

,
,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,
,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,
,

,,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

v

,
,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

v
,

,

,

v

,

v

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,
,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

v
,

,

,

,

,

,

,

v

,
,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

, ,

,
,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

v

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,
,

,

,

,

v

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

, v

,

,

,

,

,

,

,

,
,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,,

,

,
,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,
,

, ,

,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

v

,

,

,

,

,

,

,

,,

,

,

,

,

v

,

,
,

,

,

,

,

,

v

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,
,

,

,
,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,
,

,

,

,

,,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

, ,
,

,

,

,

,

,

,

,
,

v

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

, ,

,

,
,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

v

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,
,

,

,

,

,

,

v

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

v

,
,

,

,

,
,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

v

,

,

,

,

,

,
,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

v

v

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

, v

,

,

,

,

,

v,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,
,

,

,

,

,

,

,

,

v
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,
,

, ,

,

,

,

v

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,
, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

, ,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

v

,

,

,,

,

,
,

,

,

,

,

,

v

,

, ,

,

,

,

, ,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,
,

,

,

,

,

,

v

,

,

, v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,
,

,

,

v

, ,

,

,

,
,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

v

,

v

,

,
,

,

,

,

,

,

,

v

,

,

,

,

,
,

,

,

,

,

,

,
,

v

,

,

,

,

,

,

,

,

,

,

,

v

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

v

,,

,
,

,

,

,

,
,

,

,,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

v
,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

v

v

,

,

,
,

,

,

,

,

,

,
,

,

t

,

,

,

,
,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,
,

,
,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,,

,

,

,

,

,

,
,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

, ,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

,

,

,

,

,

,

,

,

,

,
,

,

,

Z

J

J

J

J J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J
J

J

J

J

J

JJ

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J

J
J

J

J

J

J

J
J

J
p

o

p

o o

t

o

p

p

o

t

k

p
p

p

k

o

p

p
t

t

p

t

p

k

p

p

o o

p

p

p

o

o

t

p

p

p

t

o
p

p
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

..

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.
.

.

.

.

.

.

.

.

.

.

.

.

.

.

. s

.

.

.

.

.

.

.

.
.

. s

.

.

.

. s

.

.

.

.

.

. s .

. s

. s

.

.

.

. s

.

.

.

.

.

.

.

.

.
.

. s

.

b

b

b

b

b

b

b

b

b

b

b

b

1

1

1

1

1

F

1

eE

1

1

1

F

F

1 eE

1

1

1

1

1

1

eE

1

1

1

F

F

1

1

1

1

1

1

1

1

F

1

F

1

1 1

1

F

1

1

F

eE

eE

1

1

cC

1

1

1

eE

1

F

F

1

1

1

F

F

1

1
1

1

1

1

1

F

1

1

F

1

1

1

1

1

1

eE

1

1

cC

F

F

F 1

1

1

eE

1

1

1 F

1

F

1

1

1

F

F

cC

1

1

1

F

1

1

1

1

1

1

1

1

1

1

1

1

F

1

1

1

1

1

1

1

1

1

1

1

F

F

F 1

1

1

1

1

F

1

1

1

11

1

1

1

1

1

1

1

1

F

1

1

1

F

eE

1

1

1

1

F

F

1

1
F

cC

1

eE

1

1

1

1

1

1

F

1

F

1

1

F

F

F

F

1

1

1

1

1

F

1

F

F

1

1

1 1

cC

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

eE

1

1

1

F

F

1

eE

1

1

cC

F

1

F

F

1

1

F

1

1
1

1

F

1

1

1

1

1

1

1

1

F
1

1

eE

1

1

1

1

1

F

1

1

1

1

1

1

1

1

1

F

1

1

1

eE

1

mM

1

1
cC

F

1

1

1

eE

1

1

1

1

1

1

1

1

1

1

F

1

1

1

1

F

1

1

1

F

F

1

1 1

1

1

1

1

1

1
1

1

1
1

1

1

1

F

1

F

1

1

1

F

1

1

1F

1

1

1

eE

1

1

1

cC

1

1

1

1

1

1

1

1

1

eE

cC

1

1

1

1

1

1

1

1

1

1

1

F

1

1

1

1

1

1

1cC

1

1

1

eE

1

1

1

F

1

1

1

F

F

1

1

1

1

1

cC

1

1

cC

1

cC

1

F

eE

1

1

11

eE

F

F

1

1

F

eE

F

1

F

F

1

1

F

F

eE

1

1

F

1

1
1

1

1

F

1

1

1

1

F

1

1

F

1

1

1

1

1
1

1

1

F

1

1
1

1

F

1

1

1

1

F

F

F

1

1

cC

1

F

F
1

1

1

1

1

1

1

1

mM

1

1

1

1

1

1

1

F

F

1

1

F

1

1

1

. s

. s. s

1

RA
NG

E

Creek

583

Coocapoo

River

16

Aroona

mast (183m)

tower

Bumbunga

604

150

Rocky

118

STONY POINT

452

Trail

15

Artinald

538

Pipe
line

Ck ruin

27

ClementsGap

ruin

B79

Breasie Dam

MAIN

HILL

follows

Blue Hills
B80

Heys
en

IRONSTONE\HILL

Lances Dam

Mawson

Milcowie Dam

B80

Mill

Stansfield

10

Hill

365

534

Ck

REMARKABLE

wh

395

golf course

50

10

pit

200

MT MISERY

Midlands

The Mill\Dam

100

THE BLUFF

GLEESON HILL

silos

Bedford\Farm

GERMEIN

(abandoned)

7

drain

500

Lochiel

numerous

Kybunga

Booborowie

ruins

Thornlea

Roscommon

Seaview\Downs

268

Mawson

PORCU
PIN

E

22

16

IngramGap

Hog Back

5

silo

Mount Bryan

550

Lancelot
White Park

Fourwinds

5

WSR

ADELAIDE

River

400

Trail

Adelaide

Hard Dam

500

GUMBOWIE HILL

quarry

Gumbowie Reservoir

300

Whyalla

CONSERVATION

Willow Park

500

(underground)

gravel pit

Duttons

CLARE

Farm

PLAIN

Ulooloo

Creek

drain

PR
INC

ES

Lyndhurst

The Coffin Dams

474

ruins

ruin

No 2 Well

Villavali

silo

Bar
oota

 Ck

mast

Goldfield

Rive
r

water

PEAK

Hope Gap

CLEMENTS GAP

Rocky Dam

Creek

Gums Station

Wildildie

Back

Peppermint Gully

Yandiah

gravel pit

Hughes

Windemere

Enwhy

No 1

Hill View

Koonoona

605

Burra

Old Canowie
NEW KETCHOWLA

BURRA HILL

478

Murkaby Government Dam

Red Dam

DOUGHBOY HILL

BLACK POINT HILL

Morgan

quarry

Creek

Pandappa Well

follows

quarry

400

BR
OW

N

Sevenhill

North Mallee

Strathdownie

647

Heysen

Kelvin Grove

ruin

605

The Glen

Barunga Gap

600

6

Stanley Flat

Glenholme
6

450

BROOK

500

B89

Renfrew

golf

495

500

PLAIN

BO
OB

OR
OW

IE

B89

200

Maleer

Carclew

300

484

500

377

18

SPENCER

golf course

400

31

250

CrystalCronton

drain

113

76

HITCHCOCK

4

Fields

Eurovale

RA
NG

E

570

1

White

golf

11

Vik-era
Stud

PLAIN

Murkaby

Shafton

WIRRABARA

Rive
r

mast

PARK

200

682

HWY

Pinegrove SUGAR LOAF HILL

Coonamia

608

400

Pindarie Dam

RAZORBACK

100

527

HILL

421

chimney (188m)

ruin

Almond Tree Corner

Hillcrest

Creek

follows

350

PLAIN

Goldfield

Creek

MUNGCOWIE\HILL

Creek

Trai
l

Trail

14

Snowyview

1600mm

golf

32

StonyGap

478

RLY

15

Gas

silo

TOTHILL

400

GowanBrae

Dora-Ma

drains

Emu Dam

Mallee Dale

18

Power Sta

150

Trai
l

38

Emohruo

Hillview

300

370

Belalie North

golf course
ruin

Dam

Eulunga

567

racetrack

38

Heysen

Dam

Heysen

Pindarie Hut

500

Gillentown

4

Cre
ek

MT HORROCKS

500

White Cliffs

BROUGHTON

RED BANKS

400

Blutcher Dam

225

300

Myrtle Farm

Marapa

road

HIL
L

Yac
kam

ooru
ndie

BM537

BEETALOO

substation

Pulpara

quarry

PORT

Franklyn

202

drain

5

drains

61

Tracy

FLINDERS
300

RANGE

MT CONE

wh

tower

B79

4

Oakview

500

PORT

500

ruin

Pipeline

B79

FARRELL

Stud

FranklynDam

7

Burnside

Willara

course

Pulpara

West

CHINAMANS HAT HILL

Creek

Billibong

LAGOON HILL

9

water

abandoned

Balanbreni

Narrioota

HacklinsCorner

Glenmore

follow
s

634

32

Park

250

Nelshaby

Parnoo

BURRA

West Hogan

Reservoir

FLAT

600

substation

golf course

Tractor Dam295

550

300

SOUTH

Mallett

road

quarries

mast

5

YANGYA HILL

606

434

Spalding

ruins

road

LOFTY

North Dam

Riler-Park

masts

The Duffer Dam

473

CAMPBELL HILL

Brady

Brook

racecourse

Roc
ky

RED HILL

drain

(udg)

road

Nantoura

ruin

Donara

Araluen

BA
RR

IER

19
CAMELS

Tandowie

Baldina

7

B56

208

NORTH

Morgan

Lake View

HILLS

fwd

Trail

Sunnybrae

Mintaro

MT SWAN

silo

Gum Park

12

Roblyn

golf

100

250

RD

to

(abandoned)

Creek

Murphy     Gap

Eastern Dams

road

64

216

WAITEHILL

follo
ws

Mokota

Pine
Park

172

(aband)

684

672

SAMS HILLS

Kindinga

tower

RA

250

Goolagong

Leighton

RESERVE Roc
ky

ruin

10

silo

substation

mast

50

ruin

road

El Rancho

twr

Clock Dam

Mawson

Mayville

SCRUBBY

Mackerode

350

Crayburn

drain

Bayview

Whyalla

Yellowie

200

Narra\Brook

3

quarry

150

Tarella

NA
RIE

N

7

Bunnerong

250

450

Burando

Bun
dale

er

golf\course

Wyra Warra

ruin

HALLETT HILL

Kadlunga

Brook

549

515

Boniah

300

Mungumba

PLAINS

500

Trail

100

New Caroona

Talinga

Dam

abandoned

Mintaro

gauge 1600mm

200

Bute

HUMP

Black Point

Westway

Goodnadigby

ruin

400

144

Hutton Lagoon

numerous

341

400

ruin

Graemoor

400
RD

565

quarry

Florieton

road

220

Fairview Heights

346

Curburra

GERANIUM

Kevindale

PARK

Pirie

RANGE

863

ruin

Heysen

450

road

Glenorchy

747

course

300

Armonda

ruin
350

gauge

Yackalow
500

Swampy Flat

B80

gravel pit

Valley

156

Crystal

GumPark

Bill

Royal

Stud Holme

400

500

500

Glendare

450

Tooralie

Ninnes

250

Dwela

150

Stone

Lone Gum

Redhill

Lanbeth

758

PARK

White Hill

aband

Belcunda

Mawson

ParrWell

Mount Bryan

5

Anglevale

Farm

HILL

Kanangra

Wangunyah

400

(171m)

Orromor

Poonunda

BeetalooReservoir

400

Ponderosa

536

quarry

137

Pirie

Nurrondi

292

MT NADJURI

5

594

413

250

BARUNGA HILL

Koomooloo

gauge 1435mm

450

ULOOLOO HILL

Kings Well

Trail

ruin

BUNGAREE

Coolee Pines

BO
OB

OR
OW

IE

Wakef
ield

Seigert Dam

Morgan

Carbine

WillowBank

FORESTRY

Tra
il

225

Gulnare

Trail

towers

Gum
Vale

600

gravel pit

Mo
omb

a

LEV
I

Munduney

113

Hog Back

wh

aband

Appila

Bumbunga

Lauriston

450silo

ruin

ruins

Carunna Vale

TANK HILL

Creek

399

ruin

Chimney

Mine

Clare BoosterPumping Station

LODGE HILL

Nalia

298

500

Gas

Flinders View

Gulnare

Clay Fields

Camperdown

quarry

350

Princess

RIVER

WAUPUNYAH  PLAIN

22

Bundaleer\Gardens

The Scrub Dam

ruin
119

Loch Winnoch

681

Ninbella

427

RD

B82

HughesPark

OAKDENMT 599

LEA
SINGHAM

aband

A32

silo

Appila

Drysdale

Culbara

FORESTRY

Riverview

Cultivation Bore

Sunshine

Broughton

706

Burra

ONE TREE HILL

drains

Rices Creek

Cre
ek

Brak-n-villa

WINGOONE HILL

Trai
l

Well

gravel

BROWN HILL

Brae

Broughton Lodge

Hilltown

300

Wallinga

RLY

500

20

ruin

5

golf

B79

152

road

Mercowie

Wirreanda

Tiverville

250

gau
ge

Pine Ridge

Gumyank

Pipeline

ruin

475

RESERVE

Koolunga

12

Manoora

Dam

A32

Ade
laid

e

East Bungaree

610

566

Donava

Dare Dam
Needarosa

Bracklin

32

claypan

ruin

Patanga

follo
ws

PANDAPPA

drain

ORE

One Tree Dams

2

Rutherglen

Penroyd

Ck

Everard Central

Heysen

Brooklyn

Napperby

Mannanarie

causeway

25

Pipeline

RD

DOWDS HILL

Mungeree

Clarevale

BartonHill

3

528

200

Port

rifle range

Quarry

ruin

silo

264

Clover Lateral

mast

Hermitage

AD
ELA

IDE

484

Boucaut

RESERVE

WARD HILL

Hutt

456

Burra Mine

wat
er  p

ipel
ine

Hanson

Condowie

Wheal Motley Dam

BALALIE

The Bluff

25

Lorette

Vandaluers Bore

Tree View

golf course

MUNDUNNIE

QUARRY HILL

Wilkes Dam

Gayfields

Bunama

ruin

CONSERVATION

RD

Whyte\Yarcowie

NORTH

Tarama

(61m)

300

App
ila

Webb Gap

BARN HILL

MT MICK

Mulga Hill

MT HERBERT

RANGES

Black Springs
(abandoned)

Broughton

BALD HILL

WIRRABARA\FORESTRY RESERVE

195

50

Woolamba

Lagoon

BarungaGap

quarry

518

ruin

B56

silos

ruin

Government Dam

Lateral

The Grove

Hutt

377

WRIGHT HILL

Glenroy

gravel pit

600

Wanappe

Kilkee

Dams

32

600

621

100

MT RUFUS

Claremont

quarry

(water)

100

600

Lateral

726

Elgla

water  pipeline

White Field

13

PARK

Wattle
Park

HIG
HW

AY

350

Raeville

Barker Dam

wh

Pipeline

494

Reavelle

ruin

RANGES

Park

Hut

CONDOWIE

185

MT WATTS

quarries

Trail

drains

250

RA
NG

E

Dam

Gum Creek South

Huddleston ruin

Atherley

Orange

quarry
Pipeline

Germein Bay

600

RA
NG

E

148

Gordon Lagoon

Mongalata Station

Monogolata

Magpie

HUMMOCK

150

aband

HIGHWAY

Avonmore

10

Salford

Grove

Brilyn

500

B64

Cartref

16

Woodlands Brae

Somme

550

14

View

Trai
l

ROAD

Wheatlands

5

pipeline

(ruin)

ROAD

MT TINLINE

Geralka

ruin

River

21

B80

White Dam

storage

200

Attunga

45

Heysen

442

474

350 substation

12

Corner

250

718

409

HILL

Trail

354

Wattle Vale

HILL

400

Wheatlands

510

ruin

East

27

24

Gas

Yongala

538

300

Snowtown

WIRRABARA

Grove

257

quarry

Trail

RLY

Apoinga

Braeville

ruin

113

BURRA

golf

260

500

quarry

silo

B80

5

(aban
done

d)
ruins

Gorge

JAMESTOWN

500

ruin

Koo-Owie

Sod\Hut

350

605

CLARE

MURRAY

Pipeline

RANGE

(udg)

Gum Park

Wyndora

26

Alderman Reservoir

Cappeedee

400

(water)

TELOWIE GORGE

pipe
line

200

Gas

550

B82

gravel pits

1435mm

Koorin

64

Boucawie

Delmoor

Oakhills

PIRIE

Broadvue Heights

Telowie

Moorak Dam

ruin

600

346

207

quarry

(aband)

Cocanowie

Fairview

209

(ruin)

Windarra

Dingle Dell

BarungaDowns

NORTH

Lar-More

Manna Creek

PORT PIRIE   PORT AUGUSTA

639

road

Farrell Flat

419

PARK

Hillcrest

wh

Grassville

350

184

400

9

RO
AD

Oakland

(ruin)

channel

Magpie Dam

441

178

Eldena

gauge 1435mm

500

545

Porter Lagoon

Gum Creek

Wandearah

(153m)

(Deep Well Swamp)

Lagoon

150

MILKIA

Lavender

Whyalla

Baldina

Morganvale

ROAD

Robertstown

Pearces Dam

13

Alice Dam

HIG
HW

AY

Manangari

Belalie East
Restonvale

Grove

silo

Sampson

Hut
Rockley

Lonsdale

Wokurna

Mount Carmel

Sugar LoafStation

22

Washpool

Allenbie

Chalk Cliffs

slag

Yongala Reservoir

Isintu

(water)

(aband)

327

PARK

BM570

Emuville

ruinsruin

250

Woodlands

Saltbush Dam

64

513

MOUNT

Fres
hwa

ter

Pine

ruin

412

Glenowie

Brookleigh

Merildin
Penwortham

PORT

350150

100

Glenresa

BALD HILL NORTH

Heysen

BU
TE

Rose Lynn

wh

Avenue

MIDDLE RANGE

18

ruins

Bimbadeen

course

quarry

NATIONAL

Delamere

PLAINS

aband

Claremont

600

Abberton\  Park

Gas

BooborowieBundaleer

silo

CRYSTAL

Kinaldie Pandappa

Emu Vale

Mount\Bryan

Viewbank

CA
MP

BE
LL

Highland

86

Brinkworth

race-

course

Yackamoorundie

626

ruin

B80

MAIN

Yarrahkaga

TRILLIANS

Wandearah

ruin

Armagh

quarry

substation

MOUNT

ruin

(abandoned)

Blyth

Baldy Farm

Frying Pan Hut

Glory Dam

FunnelDam

B80

126

199

ruin

Gumbowie

100

585

ruin

64

numerous

400

North

536

Hillview

Trail

12

Lancelot PORCU
PIN

E

Carimain

MOKOTA

CONSERVATION

5

Darnleigh

Laureena

(udg)

Glenview

PANDAPPA HILL

RANGE

ruin

ILLAWARRA\HILL

Mangala

Hut

Braemar

RA
NG

E

Bundaleer North

700

MT SLY

Target Dam

350

River

359

ruins

6

400

150

Baldina Station

Tilkilki

RAILWAY

740

FOREST

500

36

SUGAR LOAF HILL

Maro Creek

400

250

Wild Dog Dam

North Dam

White Hut

Collinsville

North Marola

Yackandandah

Mafeking
Outstation

South Dam

aband

629

413

Dam

(aband)

quarry

channels

498

460

BROUGHTON

614

Heywood

19

100 Mullaby

500

RESERVE

ruin

Logan Gap

Ck

Twelve

silo

ruin

Whitmore

426

Colbara

400

ruin

ruins

KING JOHN HILL

225

claypan

MAIN

285

RO
AD

PIRIE

Bendigo

PORT

Barkulla

The Oaks

BARRIER

follows526

28

Percyton

Wonga

TOWN

Bungaree

BOIEKEVIE\HILL

YACKAMOORUNDIE

100

Caltowie

Anama Park

Burnsfield

200

JAMESTOWN

quarry

Yumeena

Clearview

water  pipeline

Barunga

MT MARY

Woodlands

350

689
Moller Gap

Canowie

Benbourni

PORT PIRIE

aband

Nurom
749

B78

409

Trail

Kingston Mine

Mannanarie\Siding

64

twr

Yangya

Holm

ruin

follows

455

ruin

19

250

250

Widdecombe substation

Nicholasons

quarry

Bundaleer Reservoir

12

Bellevue

BrinkworthSubstation

KU
LPA

RA

A1

follo
ws

3
CONSERVATION

645

Port Germein

Kelvale

Kenwyn Reservoir

Crawford Dam

Bangor

to

PLAINS

Ck

WON
NA

quarry

Hill 600

Pipeline

Dam

Hydon

Riesling

1

BA
RU

NG
A

Mawson

Apoinga

Pooles

Valderemao

CHAMPION HILL

518

tower

Hey
sen

piggery

(abandoned)

Mawson

MT ZION

Ulooloo

124

BOULTONS HILL

102

ROCKY

Narrawa

CockeysCrossing

468

Ck

TOURIST

WANDRE

ROAD

502

264

Arlie

Stewarts Old Station

250

Moomba

492

RANGE

quarry

Creek

Oban

Gas

ruin

568

Loch Winnoch

150

RESERVOIR

Gum Vale

silos

Tra
ilquarries

WIRRABARA

300

Rosedale

Pindari

Kia-Ora
679

250 Baldina Cemetery

Emu Downs

20

Hill

Mingbinna

chimneys

Laura

wh

MT LOCK

Nettica

golf course

Watervale

ruin
Mount Bryan East

10

200

Kungara

Quin Gap

Lateral

SKILLY

650

River

350

Luringa

37

716

Alberts Dam

Dam

BROKEN

Fairbanks

Tra
il

Narridy

Creek

11

155

drain

Barunga

quarry

24

Gladstone

drains

Carinya

Rockdale

679

Mangala

669

Karthina

629

NORTH

Creek

100

735

drain

Oakleigh House

tower

Pipeline

Peradinya

waterholes

500

Nolans Dam350

GULF

abandoned

The South

Trail

24

Ck

Weeroona

Dam

Sunnybrae

STEIN HILL

450

Morgan    Whyalla

Redcliffe

Beetaloo

racecourse

600

8

MOOROWIE

MONKS HILL

William\Reservoir

299

Billabong twr

Rockhill

503

Finger Post Dams

Freemandale

17

Pianoleche

20

368

Terowie

Caroona

Mongolata

234

Glenbower

Mawson

540

VENNING RD

Glenrest

300

Waite

and

18

ruin

RA
NG

E

MT WILLIAMS

chimneys

quarry

Gowan
Hills

North

100

Warnertown

Kybonga House

RockleyVale

Cre
ek

359

FOREST

RLY

Hallett

Seton

MT ELLEN

Corella

10

silo

Hill

Hayfields

Rocky

silos

Grove

course

350

Stoneleigh

Pine Creek

tower (80m)

TOWER

Shamrock

Daviesville

95

Tra
il

ruin

Trough

drains

706

Mile Dam

Canowie Belt

Garland

1

Pinella

Gum

Martini

Mallee

ruin

Gully
water

933

Waterloo

BumbungaLake

738

500

ruin

quarry

CRYSTAL\BROOK
46

Bridge Lea

Wyndaba

384
Moorlands

Yacka

BLU
FF

BUNERONG

646

River

MT SCRUB

(udg
)

GRAVES HILL

450

ruins

drain

quarry

B82

ruins

Burra Worlds End

4

FULLERS HILL

quarries

Pipeline

Wongulie

Wattle Park

50

TothillGap

TommyGap

Hornsdale

205

NEW CAMPBELL HILL

Collinsfield

Stone Hut

(underground)

30

570

(water)

329

250

Gap

Amleth

R

Trail

Stoneleigh

Cairn Hill

Maws
on

RA

Loudown\Brae

The Gap

ROAD

Karden

Lesdale

450

ruin

Ashmore
12

550

Beetaloo

ruin

saltworks

Ck

quarry

Ram

135

Martindale

drain

PRINCES

course

quarry

Fairvale

150

Franklyn

Carawatha

Hill Vista

(water)

MT GREGORY

Merriton

CONSERVATION  PARK

Bob Tank

Fair Gala

Stradbrooke

200

Newikie

428

silo

Ucolta

course

ruin

CONSERVATION

Mallee

15

BundeyBore Station

He
yse

n

Glenora

CALTOWIE HILL

Oakley

Island

MT BRYAN

Canowie

Creek

Gumowie

HIG
HW

AY

follows

Baroota

Hall

HILL

550

Yangya

Bowman

1

quarry

fwd

B78

quarry

COPPE
R

Thistlebeds

Ketchowla

Steve Dam

400

Wakefield

LEVI HILL

600Rocky

Nanto

365

BarungaReservoir

Maro

ruins

Banbury

165

134
THE BLUFF

19

Hey
sen

4

Bungaree

drain

Heysen

ruin

Trail

214

Mundoora

Temrax Park

RIVER

drain

BLA
CK

Erindale

THE PEAK

Karculto

Little Hills Dam

numerous ruins

WHITE DAM

CAMELS HUMP

143
5mm

River
64

304

YACKA

9

FRYPAN HILL

Wirrabara

150

Yongala

Park

Hiles

ruins
Amphitheatre Dam

Jones

BUNDALEER

HILL

Government Tankand Well

150

THE

175

Georgetown

714

ruin

Petherton House

Red Banks

The Olives

Spring
KANGAROO HILL

Mintaro

6

Craigdale

BENTLEY HILL

Ma
wso

n

400

Rochester

34

Burra

350

CONSERVATION PARK

WHITE CLIFF HILL

South Salt]Bush Dam

8

Andrews

drains

Substation Peterborough

350

10

Douglas

SPRING GULLY

B82

Pine Hut

550

400

789

(205m)

Port

ruin

CREEK

BURRA

304

19

9

166

BUMBUNGA HILL

Hogan Bore

500

ruin

Hey
sen

431

ruin

RD

Whyalla Pipelines

230 000mE 24 25 26 27 28 29 30 31 32 33 34 35 36 37

624
0 0

00m
E

625

626

627

628

629

630

631

632

633

634

635

3 4 5 6 7 8 9 0 1 2 3 4 5 6 7

3 4 5 6 7 8 9 0 1 2 3 4 5 6

4

5

6

7

8

9

0

1

2

3

4

5

4

5

6

7

8

9

0

1

2

3

4

5

4

5

6

7

8

9

0

1

2

3

4

5

TJ
TH

UJ
UH

34° 00’

33° 00’

34° 00’

33° 00’

34° 00’

33° 00’

34° 00’

45’

30’

15’

33° 00’

138° 00’

138° 00’

15’

15’

30’

30’

45’

45’

139° 00’

139° 00’

15’

15’

139° 30’

139° 30’

33° 30’138
° 30
’

33° 30’139
° 00
’

33° 30’139
° 30
’

SI5
4-0

5
ED

ITI
ON

 3

© Australian Government 2004
No part of this publication may be reproduced, stored in a

retrieval system or transmitted in any form or by any means,
electronic, mechanical, photocopying, recording or otherwise.

Map Reliability
Topographic information checked from

2002 satellite imagery, and supplemented
using other sources in 2002.

This map was not field checked and some
information may not be accurate.

About the NATMAP Series
Geoscience Australia produces over 500 maps at

1:250 000 scale in this NATMAP series which
covers Australia. They are used by professional and
recreational users and are available both flat and

folded. A corresponding data product,
GEODATA TOPO- 250K is also available.

Your Feedback is Welcome
If you discover errors or omissions on the map,

please let us know via the map amendments page
on our web site or send your annotated map to us.

We will replace your map with the
corresponding current edition.

We value your assistance for the next edition.
e- mail: mapfeedback@ga.gov.au

Acknowledgments
Geoscience Australia gratefully acknowledges

contributions to map content. Information is supplied
by the Australian Government, State and local

governments, private sector agencies and individuals.
A comprehensive list is available from our web site.

Contact
Geoscience Australia

GPO Box 378 Canberra ACT 2601
Tel: 02 6249 9966 Fax: 02 6249 9960

NATMAP Freecall: 1800 800 173
Web: www.ga.gov.au

The Australian Government agency providing
SPATIAL INFORMATION FOR THE NATION

9 314231 100059

NATMAP 2002TOPOGRAPHIC MAP1:250 000 SCALE (1cm to 2.5km)

Burra
SOUTH AUSTRALIA

''''

.Î.Î.Î.Î.Î.Î .Î.Î
.Î

.Î.Î .Î.Î.Î
.Î.Î

.Î
.Î.Î

.Î

.Î

.Î .Î.Î.Î .Î .Î.Î.Î SPECIAL SPECIALADELAIDE
SI54-09

PORT AUGUSTA OLARYORROROOSI53-04 SI54-02SI54-01

CHOWILLAWHYALLA BURRA SI54-06SI53-08 SI54-05

PENINSULA
SI53-12
YORKE

SI54-10RENMARK
Kadina

Cleve

Peterborough

Quorn

Orroroo

Burra

Adelaide

Whyalla

Renmark
Clare

AugustaPort
Port Pirie

About this Map
Projection...............................    Horizontal Datum.....    Vertical Datum...............................Horizontal Accuracy..................................................Vertical Accuracy.......................................................Elevations in metres; 50 metre contour interval

Map Grid of Australia 1994 (MGA94)Universal Transverse Mercator on GRS80 ellipsoidGeocentric Datum of Australia 1994 (GDA94)equivalent to WGS84Australian Height Datum (AHD)+/- 140 metres+/-  25 metres

True North (TN), Grid North (GN)
and Magnetic North (MN) are
shown diagrammatically for the
centre of the map
MN is correct for 1997 and moves
easterly by 0.1° in about 8 years

1.2°Grid convergence
6.8°Grid/Magnetic angle

TNGN
MN^

How to Quote a Grid Reference for a
Particular Point

Blue numbers on the map grid lines are 10 000 metre intervals

.

THE PEAK

.

THE PEAK

Example:
1. Quote this map............................ Burra
2. Read letters identifying 100 000
    metre square containing the point.....
3. Locate the vertical grid line to the
    left of the point and read large
    number on the grid line........................
4. Estimate tenths from the grid
    line to the point.....................................
5. Locate the horizontal grid line
    below the point and read large
    number on the grid line........................
6. Estimate tenths from the grid
    line to the point.....................................
Thus the reference for
is........................................... Burra TH77310

TH

7
7

3
10

UJTJ
TH UH

100 000 metre
square identification

Grid zone 54H

Climatic Graph

-10
0

10
20
30
40
50
C°

-10
0

10
20
30
40
50
C°

Average temperature range

0
50
100
150
200
250
300
350
400
450
mm

0
50
100
150
200
250
300
350
400
450
mm

Average rainfall

J F M A M J J A S O N D

Clare
(estimated)

J F M A M J J A S O N D

Port Pirie
(estimated)

Source: Australian Bureau of Meteorology

Legend

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@

''''''''''''
'''''''''''''''^^^^^^

''''''''

'''''''''
'''''''''
''''''''

''''''''

F F

X

,
.b I

,r
Z

V

L

W

H

G

. s

aa

cC eE
B A.

v,
wUJ

$

##

l

z
$$.

#

k op

77

55

250
904

23

1 C123

sealed unsealed
Dual carriageway; Distance in kilometres
Principal road; Locality; Built-up area

Vehicle track
Route marker: National, State

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

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

Minor road
(access & condition not assured)

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

Landing ground; Airport; Heliport
Multiple track railway; Station or siding
Single track railway; Bridge; Tunnel
Powerline (110 kV and over)
Homestead; Building/s; Ruin

Fence; Levee; Open cut mine
Mine; Windpump; Yard
Contour with value; Depression contour
Horizontal control point; Spot elevation
Sand; Sand dunes
Sand ridges; Pinnacle; Cliff
Forest, wood or shrub land; Rainforest
Plantation; Urban recreation parkland
Orchard or vineyard; Windbreak

Watercourse
Subject to inundation; Swamp
Lake: Perennial, Non-perennial; Waterhole
Wreck: Submerged, bare or awash
Foreshore flat; Lighthouse
Shoal; TidaI Iedge or reef; Mangrove
Rock: Submerged, bare or awash; Breakwater
Jetty or pier; Wharf; Saline coastal flat
State or Territory border
Reserved area boundary
Prohibited area boundary

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

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

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

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

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

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

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

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

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

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

(presence of water not implied)

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

Gate; Stock grid..................................................
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Secondary road; Bridge; Causeway
(access & condition not assured)

Bore or well; Spring; Tank or small dam..........

Chimney; Silo; Tower .......................................
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