
CC
CC

CC
CC
CCCCCC
CC
CC
CC
CC
CC

900

1000

900

950

90
0

850

80
0

900

750

80
0

90
0

1000

850

85
0

1000

850

950

95
0

1200

1100

800

950

1050

1050

11
00

10
00 110

0

1000

1200

90
0

1150

1100

1150

800

750

950 900

900

1000

900

1100

1200

110
0

1200

1100

900

850

1000

1000

800

950

1000

1150

1050

1100

1000
950

95
0

800

750

750

1100

950

850

90
0

950

950

950

900

850

11
50

90
0

80
0

80
0

800

800

900

950

90
0

900

900

1100

1100

1100

1000

10
00

90
0 1200

850

850

115
0

1200

100
0

950

1150

900

95
0

10
50

1100

900

115
0

95
0

900

95
0

950

1100

1050

10
00

1000

1050

1150

10
00

950

10
00

95
0

1100

1100

950

950

900

950

1050

1000

12
00

1000

1150

850

90
0

900

900

900

900
900

900900

900

900

900

900

900

900

900

900

90
0900

90
0

900

900

900

900

900

1000

1000
90

0

1200

110
0

1050

900

1000

1100

10
50

1000

85
0

10
00

95
0

95
0

800
850

950

85
0

900

950

1100

1100

950

900

900

11
50

1100

1050

1050

1150

110
0

115
0

11
00

1050

1000

1150

950

900

900

1000

1050

1000

850

800

800

800800

800

800

800

800

800

800

80
0

80080
0

750

750
900

900

900

950

1100

1100

95
0

850

850

85
0

90
0

900

850

850

950

95
0

950

950

950

900

90095
0 850950

850

950

900

10
50

1000

850

80
0

1150

1050

95
0

1050 1150

85
0

900

950

100
0

900

1150

1000

11
00

85
0

900

900

100
0

1000

10
00

1000

1000

950

950

1100

1100

1000

800

750

95
0

950

11
00

95
0

950

900

900

900

90
0

90
0

10
00

1000

1100

90
0

1000

1000

1000
950

900

850

1050

1150

1000

1000

1000

1000

90
0

950

950

750

950

1100

900

900

900

900

85
0

H
H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

HH
H

H

H

H

H

H

H

H

H

H

H
H
H

H HH HH H

H

H
H

H

H
H

H

H
H

H
H

H

H
H

H

H

H

H
H

H
H

H

H

H

H

H

H
H

H

H

H

HH
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H
H

H
H

H

H

H
H

H
H

H
H

H

H

H
H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

HH

H

H
H

H H

H

H

H

H

H

H

H

H

H

H H

H

H

H

H

H

H

H

H

H

H H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H
H

H

H

H

H
H

H

H
H

H

H

H

H
H

H

H
H

H

H

H

H

H

H

H

H H

H

H
H

H

H

H

H
H

H
H

H H

H
H

H

H

H

H
H

H
H

H H

H
H

H
H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H

H
H

H

H
H

H
H

H
H

H
H

H

H
H

H

H
H

H
H

H
H

H
H

H

H
H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H
H

H

H

H

H

H

H
H

HH
H

HH H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H

H

H

H
H

H H

H

H

H

H
H

H H

H

H

HH

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H H

H
H H H

H

H

H

H

H

H
H H

H
H H H

H

H

H

H

H

H
H H

H
H H

H
H

H

H

H

H
H

H H

H

H
H

H
H

H

H

H
H

H

H
H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H H

H

H

H

H

H
H

H H

H

H

H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H
H

H

H

H

H

H
H

H
H

H

H

H

H

H

H
H

H
H

H
H

H

H

H

H

H

H

H
HH

H H HH H HH H H

H

H

H

H

H

H

H

H

H

H

H
H

H
H H

H

H H

H

H
H

H H
H

H

H H

H

H
H

H H

H

H

H
H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

HH
H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H
H H

H

H
H H

H H

H H

H

H H
H

H H

H
H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H
H

H
H

H

H

H
H

H

H

H

H

H

H

H
H

H

H
H

H

H

H

H
H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H
H H

H
H

H

H

H
H H

H
H

H

H

H H H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H
H

H
H

H
H

H

H
H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H
H

H

H

H
H

H
H

H

H

H
H

H

H

H

H

H
H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

HHH

H

H

H

H

H

H
H

H
H

H

H
H

H

H

H

H
H

H
H

H

H
H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H H

H

H

H

H

H

H H

H

H

H

H

H
H

H
H

H
H

H
H

H

H

H

H

H
H

H
H

H
H

H
H

H

H

H

H

H
H

H
H

H
H

H
H

H

H
H

H

H
H

H

H H

H

H

H

H

HHH

H

H

H
H

HHH
H

H

H

H

H

HH
H

H

H

H

H

HHH
H

H

H

H

H

H
H

H
H

H

H
H

H
HH

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
HH

H

H

H

H
H H

H
H

H

H

H

H
H H

H
H

H

H

H
H H H

H

H

H
H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H H

H

H

H

H

H

H

H

H H

H

H

H

H

H H

H
H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H
H H

H H

H

H
H H

H H

H

H
H H

H H

H

H

H

H
H

H
H

H

H

H

H
H

H

H

H

H

H

H
H

H

H
H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H

H H

H H

H

H

H

H

H

H

H H

H H

H

H

H

H

H

H

H
H

H

H

H
H

H

H
H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H H

H

H
H

H

H

H

H

H

H

H

H

H

H

H H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H H
H

H
H

H
H

H

H
H

H
H

H

H
H

H
H

H

H
H

H
H

H

H
H

H
H

H

H
H

H
H

H

H

H

H

H

H

H
H

H

H

H
H

H

H
H

H

H

H
H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H
H

H

H

HHH

H

H

H

H

H

H

H

H

H

H

H

H

H

HHH

H
H

H
H

H
H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

HH

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

HH
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H H

H

H
H

H

H
H

H H

H

H
H

H

H
H

H
H

H

H H

H

H
H

H

H
H

H

H

H
H

H

H

H H

H

H H

H

H

H

H

H H

H

H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H H H

H

H
H

H H H

H

H
H

H
H H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H
HH

H

H

H

H

H

H

H

H

H

H

H

H
HH

H

H

H

H

H

H

H

H

H

H

H

H
HH

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H H

H

H

H H

HH
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H H

H
H

H

H

H
H

H
H

H

H

H
H

H
H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H
H

H

H

H

H
H

H
H

H

H

H

H
H

H

H

H H

H
H

H

H

H H

H
H

H

H

H
H

H

H

H

H

H H

H

H

H

H

H

H

H H
H

H

H

H

H

H

H H

H

H

H
H

H

H

H

H
H

H

H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H
H H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H
H H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H
H H

H

H

H

H

H

H

H

H

H

H
H

H

H H H

H

H

H

H

H

H

H

H

H
H

H

H

H H
H

H

H

H

H

H

H

H

H

H
H

H

H

H H
H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H
H H

H
H

H

H H

H

H
H H

H

H

H

H H

H
H

H H

H

H

H

H H

H

H

H
H

H

H

H

H
H

H

H

H
H

H
H

H
H

H
H

H

H

H

H
H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H
H

H

H
H

H

H
H

H
H

H

H

H
H

H

H
H

H

H

H

H

H
H

H
H

H
H

H

H
H

H
H

H

H

H
H

H

H
H

H

H

H

H

H
H

H
H

H
H

H

H
H

H
H

H

H

H
H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H
H

H

H

H
H

H
H

H

H
H
H

H

H

H H
H H H H

H

H

H

H H
H H H H

H

H

H

H H
H H

H H

H
H H

H

H

H

H
H H

H

H

H

H
H

H

H

H

H

H
H
H

H

H H

H

H

H

H H

H
H

H

H

H

H
H

H

H

H

H H

H
H H

H

H

H

H

H

H

H

H H
H H H

H
H

H

H

H

H

H

H H

H
H

H

H

H

H

H

H H

H
H

H
H

H
H

H
H H

H

H

H

H

H
H

H

H

H H H
H

H

H

H

H

H

H
H

H

H

H H
H

H
H

H

H

H

H
H

H

H

H

H H
H

H
H

H
H

H

H
H

H

H

H

H

H

H

H

H
H

H

H
H

H
H

H

H

H

H

H

H
H

H

H
H

H
H

H

H

H

H

H

H
H

H

H

H

H
H H

H

H
H

H

H

H
H H

H

H

H

H

H

H H H

H H H
H

H H H
HH H H
H

H H

H
H

H

H

H

H

H

H

H

H

H

H H

H
H

H

H

H

H
H

H

H

H

H

H H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H
H

H

H
H

H

H
H

H

H H H H

H

H

H H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H H

H
H

H

HH

H
H

H
H

HH
H

H

H

H

H

H

H
H

H
H

H
H

H
H

H
H

H

H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H
H

H
H

H
H

H
H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H

H

H

H

H H H H H H H H H H H H H H H H H H H

H
H

H
H

H
H

H
H

H

H
H

H
H

H
H

H

H
H

H

H
H

H
H

H
H

H H H H H H

H H H

H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H H
H

H
H

H
H

H H H H H H H H
H H H H H H H H H H H H H H H H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H H H H H H H H H H H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H

H
H

H
H

H
H

H
H

H
H

H

H

H

H

H

H

H
H

H H
H

H
H

H H
H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
H

H
H

H
H

H
H

H
H

H H H H H H H H H H H
H

H
H

H
H

H

H

H

H

H

H

H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H

H

H

H

H

H

H

H

H H
H

H
H

H
H H

H H

H
H

H
H H H H H H H H

H
H

H H H H H
H H

H

³

³

³

³

³

³

³

³

³

³

³

³

³

³³
³

³³
³

³
³

³
³

³
³

³
³

³
³

³³
³

³³³
³

³
³

³

³

³

³

³

³

³

³

³
³³³³³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³
³

³

³

³³³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³

³
³

³

Û

R

R

R

R

R

R

R

R

R

ÄQ

R

R

R

R

R

R

R

R

R

R

ÄQ

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

!

!

!

!

!

!

!

!

"

"

"

!

"

"

"

"

"

"

"

8

`

`

`

`

`

`

`

L

L

L

"

"

"

8

"

8

8

8

8

"

"

8

8

8

O

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

b

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

F

b

b

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ããã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

F

F

b

b

b

b

6

6

6

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

b

6

6

6

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

F

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

F

b

ãã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã
ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã ã ã

ã

ãã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

bb

ã

ã

ã

F

F

6

6

6

6

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

6

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

F

b

b

6

6

6

6

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã
ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

F

F

66

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã
ã

ã
ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã ã

ã

ã

ãã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

6

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

¬

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä

ä
ä

ä

ä

ä

ä

ä

¬

ä

¦

ä

ä

ä

ä

ä

ä

ä

ä

¥

¬
ä

ä

ä

ä

ä

ä

ä

¦

¦

j

ä

¬

¬

¬

¬

ä

ä

¥ ¥

¦

¬

¬
¬

¬
ä

ä

ä

AVE

ROLLA DOWNTOWN AIRPORT

R   I   D   G   EP   E   A

Creek

Wildcat

Tick Creek

Lit
tle

Pin
ey

Cr

Beaver

Creek

Branch

Creek

Creek

Carter

Lit
tle

Be
av

er
Cr

eek

Beaver

Doolittle

745

BM 1111

BM
807

BM
975

19

3025

24 20

33

21

32

5

22
23 24

25

31

1 6 4

3534

3 2 1

36

24

25262728293025

24 19 20 21 22

141516171813

12

7
8 9 10 12

2
3561

31 32 33 34

262829

Martin Spring

Piney

13

24

36

Truman
Sch

Well

HO
LL

OW
AY

10TH ST
1052

ARKANSAS AVE

ST

ST14TH ST

(BM 1119)
ST

1ST18TH

ST16TH
Frisco Lake

St Patricks
Sch

Schuman
Park

12TH

ST

988

SOEST RD

980

Abbott

FOREST

R 
8 W

R 
9 W

NATIONAL

Hudgens
Cem

Spring

993

N A T I O N A L

Treable
Creek

906

1046

Iron
Ore

F O R E S T

Beaver Creek
Mine

983Creek

963
Spring

Mobile Home
Park

Substa BM
951

BM
823

995

Beaver
Cem

1122

953

976

923

Mobile Home
Park

BM
978

973

Wolf
942

Creek

T W A I N

Beaver

M A R K

Spring

BR 728

Spring725

 BM
 757

Little

Spr

Spring

1045

1086

Quarry
BM

 1063

Abbott
BM 1093

BM
1045

Br
ay

s

Lake

1108

Regional
Fairground

1123

1196

1111

1026

1118

BM
 1097

23

Ozark Memorial Gardens
Cem

BR 729

BM
 754

Hoss-Ray-Miller
Cem

Spring

811
Quarries

NA
TI

ON
AL

1101

Creek

Wyman
Sch

WT1154

LIONS  PARK

13

B W Robinson
State Sch

1038

973

ROAD

SCHOOL

BR
IDGE

958

Gollahon
Spring

771

BR 793

1015

1001

Po
ole

Ho
llow

986

WILLIAMS RD
1080

OA
K

Well

MA
IN

11

IO
WA

High
Sch

Barnitz
Park

Green Acres
Park Dutro

Rolla
Cemetery

Well

BM
1054

Voc-Tech
Sch

Middle Sch

Mark Twain
Sch

SALEM

Park

Branch

Deible

Park

DNR (MO)

WA
LK

ER
AV

E Well

BIS
HO

P

Comm
Towers

PIN
E

PO
8TH ST

ST6TH

Well ST ST

ST
WA

LN
UT

STCourthouse

4TH

1079

867

953

822
Gravel

Pit
953

Falkenrath
Cem

972

HISTORIC

Comm Tower
932

ROUTE 66

1026
Mine

USFS

BR
1080

Ridgeview
Park

Well

Hospital

1005

RO
AD

SA
LL

Y

1109

Comm
Tower

1092

4

Quarry

Line
Cem

920

926

Strawhun
Cem

966

943

Pea Ridge
Cem

943935

1011

Mobile Home
Park

ST
ST

AT
E

AV
E

ST10TH Park
Immanuel Sch
12TH ST

1138

1200

WT

Comm
Tower

WT

Comm
Tower

1185

ST

Mobile Home
Park

Sewage Disposal
Ponds

1027

Sewage
Disposal

1024

1011

BM
1114

1055

Northwye

36

Burgher

Cerebral Palsy
Sch

Branch

Well
Park

JUAN
PARK

1069

1055

Quarry
BM
1012

PIPELINE

Comm
Tower

Quarry

1080 Wiese
Cem

1053

1088 959

1203

WT

1163
Comm
Tower

956 997
1009

Spring

Creek

WT

1199
Mobile Home

Park

BM
 994

PIPELINE

1015

Light
Cem

Cem
Goggins
Cem

27
945

989

Substa

1089

999

Branch

1010

1076

915
980

BM
999

1011

972

Camp Creek
Cem

874

803

Camp

1108

911

Brainard
Cem

BM
965

972

727

Hollo
w

T 37 N
T 38 N

T 38 N
T 37 N

BER

Roach Union
Ch

Blues
Pond

Mobile Home
Park

Comm
Site

Well
Missouri Dept ofConservation Headquarters

2ND

Mark Twain
National ForestSupervisors Office

Golf Course

36

35

BM 1109

T 37 N
T 36 N

1

T 37 N
T 36 N

25

36

MARGUERITE  BRAY
STATE CONSERVATION AREA

BEAVER CREEK
STATE CONSERVATION AREA

MTNF

MTNF

ROLLAUNIV OF
MISSOURI-ROLLA

R 
9 W

R 
8 W

961
7HT

03

961
7H

T02

8042HT01

8042HT01

BOUNDARY

FO
RE

ST
BO

UN
DA

RY

ROLLAHOUSTON CEDAR CREEK RANGER DISTRICT

9617HT03

91°52'30"

91°52'30"
38°00'00" 38°00'00"

91°45'00"

91°45'00"
37°52'30"37°52'30"

4193

4194

4195

4196

4197

4198

4199

4200

4201

4202

4203

4204

4206

4194

4195

4196

4197

4198

4199

4200

4201

4202

4203

4204

4205

4206

4193000m N

4205000m N

599 600 601 602 603 604 605 606 607 609

600 601 602 603 604 605 606 607 608 609599000m E

608000m E

55'00"

57'30"

55'00"

57'30"

50'00" 47'30"

50'00" 47'30"

WC

WB XC

XB

WC XC

WB XB

WB XB

WC XC

Y

Y

E

E

HH

HH

BB

63

44

CC

CC

18

63

72

44

63

7000

5170

8150

7090
5010

5100

5010

8130

5190

7320

8440

8130

2000

8000

8070

8300

8100

7060

8070

8250

7140

7120

7050

8450

7000

8100
8180

71307360

7100

8110

8040

7150

8200

7360

7100

8160

8200

8240

8120

7080

7020

8080

8090

8240

7320

8150

7380

5140

8160

8030

2050

8050

8010

7060

7110

2020

7140

7030

5090

5180

8050

5070

7130

7000

5030

5080

2030

5050

5010

5020

8010

5180

5040

5000

1520

311

1735

7639

7638

763
7

7640

152
0X

7.5-MINUTE SERIES (TOPOGRAPHIC)

ROLLA QUADRANGLE
MISSOURI

ROLLA, MO

SafeNagogami
Lodge

Lecoma

Vichy

Dillon

Yancy
Mills

Newburg

Kaintuck
Hollow

Rolla

Missouri
×

Ø
GN

MN

0°44´
13 MILS

0°19´
6 MILS

UTM GRID AND 2019 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

4200
WC

WB

XC

XB

600

Grid Zone Designation
15S

U.S. National Grid
100,000 - m Square ID

This is not a legal document. Public lands are subject to change and leasing, and may have 
access restrictions.  Not all roads and trails on this map are open to motor vehicle use.  
Check with appropriate officials and obtain appropriate regulatory maps and information.  
Obtain permission before entering private lands.

This map product uses the most current data available in the USDA Forest Service cartographic 
database.  Modifications, updates, and corrections may be made at any time.  Print quality 
is determined by the output device used when producing a hardcopy product.

Non-National Forest System lands within the National Forest as of  
Inholdings may exist in other National or State reservations.

North American Datum of 1983 (NAD 83). 
Produced by the USDA Forest Service.
Projection and 1,000-meter tics: Universal Transverse Mercator,  zone 15.

2019Full Revision of Forest Service lands
Updates to Transportation 
Updates to Boundaries

2019
2019

ADJOINING QUADRANGLES

2019.

USDA is an equal opportunity provider,
 employer, and lender

United States
Department of 
Agriculture

Forest 
Service

MOTOR VEHICLE USE MAP (MVUM)
The MVUM is a legal enforceable document that identifies the roads, trails, and

areas where motor vehicle use is allowed in a Forest Service administrative unit or
ranger district. MVUMs are reissued each year. It is the responsibility

of motor vehicle users to acquire the current MVUM.
MVUMs are available FREE at Forest Service offices and at

www.fs.fed.us/recreation/programs/ohv/ohv_maps.shtml

This product generated and downloaded on 1/28/2020

State....................................................

National Forest, suitable
for passenger cars......................

County.................................................

National Forest, suitable for 
high clearance vehicles.........................¼

j
¬

k°105
105

60

79
6

HIGHWAYS AND ROADS
Interstate.............................................
U.S. .....................................................

¥
¦

5
101 Road, Unspecified...............................

Highway..............................................

National Forest Trail............................ 384

Road, Gravel.......................................
Road, Paved........................................

Road, Dirt...........................................

Road, Closed........................................
Trail.....................................................

Check with local Forest Service unit for current 
travel conditions and restrictions

Gate; Barrier....................................... o J

Unimproved........................................


