
EE
EE

EEE
EEE

100
0

800

500

500

800

800

70
0

800

900

80
0

1100

70
0

100
0

80
0

1100
700

800

600

500
50

0

600

600

500

600

700

700

1000

700

40
0

800

70
0

70
0

90
0

800

700

700

800

700

80
0

1000

700

60
0

900

1100

800

800

1000

60
0

700

600

800

600

700

700

1100

800

800

800

90
0

700

80
0

700

700

11
00

10
00

110
0

110
0

110
0

800

700

700

700

800

1100

1000

1100

900

700

900

900

900

90
0

90
0

900

80
0

80
0

900

100
0

90
0

700

12
00

700

800

700

800

700

80
0

110
0

100
0

900

1200

600

700

1200

90
0

700

700

700

600

600

90
0

100
0

1100

700

900

1000

900

800

700

800

70
0

70
0

80
0

110
01200

12001100

70
0

700 800

800

600

700

80
0

1000

90
0

1000

800

800

800

60
0

700

900

700

1000

800

900

70
0

90
0

800

900 800

600

800

1200
1100

600

700

800

800

100
0

700

700

700

700

800

90
0

70
0

70
0

700

800

700

1000

1000

1200

900

800700

600

60
0

800

80
0

800

800

800

800
700

700

700

800

700

1100

900

1000

900

900

800

800

900

80
0

900

80
0

90
0

800

80
0

700

1000

100
0

800

800

70
0

1100

900

800

800

1100
1000
900

800

900

500

1000

1100

1100

800

700

90
0

900

700
60

0

800

800

800

700

700

70
0

700

900

500

700

800

900

80
0

900

800

90
0

600

600

600

60
0

50
0

500

50
0

50
0

1000

800

1200

50
0

500

600

800

500

900 800

900

800

80
0

700

800

800

700

110
0

600

700

700

900

800

900

900

900

800

800

900

700

70
0

80
0

80
0

900

800

1300

700

800

500

1000

90
0

900

800 900

50
0

600

500

500

800

600

700

90
0

1200
1100

1000

800

1000

10
00

90
0

80
0

700

700

1000

800

1000

110
0

1000

800

700

600

80
0

800

900

800

800

900

800

800

80
0

900

800

500

600

700

600

800

600

800

11
00

1000

1100

1100

1100

900

800

1000

60
0

800

800

800

70
0

700

700

1100

800

800

800

80
0

800

110
0

1000

500

1000

600

700

500

500

800

600

10
00

800

50
0

800

800

900

900

120
0

800

600
700

13
00

600

500

500

500

600

900

1000

100
0

900

90
0

900

50
0

900

1000

40
0

700

800

500

80
0

500

1000

500

800

700
800

1000

80
0

800

H
H

H

H

H

H

H

H
H

H

H

H

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

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

HH

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

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

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

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

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
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

HH

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

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

HH HH H

H

H

HHH

H
H

H
HH

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
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

HHH

H
H
H

H
H

H
H

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
HH HH 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

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

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

HH

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
HH 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

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
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

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

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

HH

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
HH

H

H

H

HHH

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

HHHH

H

H

H

H
H

H

HH
HH

H

H

H

H
H

H

HH
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
H

H

H

H

H

H

H
H

H
H

H

H
H

H

H

H

H

H

H
H

H

H
H

H

H

H

H

H

H
H

H

H
H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H H

H

H

H
H

H H

H

H

H H
H H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H H H

H

H

H

H
H

H

H

H

H

H

H

H

H

H
H H

H

H

H

H H

H

H

H

H

H

H

H

H

H
H H

H

H

H

H H

H

H

H
H

H

H

H

H
H

H H

H

H

H

H
H

H H

H

H

H

H
H

H

H

H
H

H

H

H

H
H

H

H

H

H H

H

H

H

H H

H

H

H

H

H

H

H

H

H

H
H
H

H
H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H
H

H

H

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

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

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

³

³

³

³

³ ³ ³ ³ ³ ³ ³
³

³

³³ ³
³

³

³

³

³

³

³

³

³

³
³

³
³

³

³³³³³
³

³³

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

³
³³³

³
³

³

³

³

³

³

³

³
³
³

³
³

³

³³

³

³

³

³

³

³

³

³

³³³³³³
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

³

³

³

³

³

³

³

³

³

³

³

³

³
³

³
³

³
³

³

³

³³

³

³

³

³

³
³

³
³

³
³

³
³

³
³

³
³

³

³ ³³³³
³ ³ ³ ³

³
³ ³

³

³

³
³

³
³

³

³

³

³

³

³

³³

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

½

½

X

W

R

R
R

ÄQ

ÄQ

ÄQ

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

´

8

8

O

O

"

"

"

"

`
`

`

8

"

"

`

8

8

O

"

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

FF

F

F

ã

ãF

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

ã

ã

F F

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

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

ãã

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

F
b

F

ã

F

G

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

b

ã

ãF

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

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

b

FF

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

ãF

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

G

6

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

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

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

F
F

ã

ã

ã

F

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

b

F

F F FF

ã

ã

ã

ã

ã

ã

ã

ã

F

ãã

66

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

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

ã

ã

ã

ã

ã

ã

ã

ã

ãã

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

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

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

b

b

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

ãã

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

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

F

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

b

F

F

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

F

b

6

ã

ã

ã

ã

ã
ã

ã

ã

F

G

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

G

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

F

F

G

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ãã

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

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

¬

¦

¬j

j

¬

¬

¦

¦

¬

j

j

j

j

j

j

¬

¬

¬

¦

¦

j

3 2

10 11

27

34

26

35

2 1 6

3136

25 30

617

721

794

649

588

578

1209

634475

BR 476

464

531

482

547

499

416

1329 1179

776

1205

738

580

550

T 2 S
T 3 S

W

Gravel
Pit

Gravel
Pit

Trailer
Park

Comm
Tower

Water Tanks

Crabtree
Cem

Sugarloaf

Mountain

Music
 Moun

tain

Beacon

462

Lit
tle

Glazypeau

LAKE
HAMILTON

Bull

Bayou

661

Creek

B A I N

Clear

Cree
k

28

33

21

9

4

16

21

33

4

28

747

736

668

669

914

835

810

740

1038

691

728

836

BM
762

BM
626

Nursing Home

Rosewood
Convalescent Center

Gulpha Gorge
Campground

Lookout

Picnic Area

Auditorium

St Michaels Sch

Langston
High Sch

East Side Sch

Jr High Sch

HOT SPRINGS

675

Goldstein
Sch

St Gabriels
Sch

MALVERN

AVE

GULPHA

ST
ST

ST

GROVE

SILVER

CY
PR

ES
S

VERNEL

NICKELS

OAKLAND

SPRING

ILL
IN

OI
S

ST

ST

ST

WADE

560

CY
PR

ES
S

ST APEX

GRAND

AV
E

Pa
rk

WT

HOT SPRINGS

AVE

AVE

PULLAMN
ST

ST
GLEN

M O U N T 
A I N

S P R I N G S

Hot S
prin

gs M
oun

tain

HOT SPRINGS

NATIONAL PARK

27

34

2322

3
2

1110

1415

2322

27

34
35 36

123

691

848

739

699

635

790

961

64

743

646

690

667

688

657

736

547
844

544

508

BR 424

403

26

35

BM
610

PIPELINE

Ozark
Cem

Belvedere
Country Club

Big Chalybeate
Springhouse

Quarry
DeSoto Park

T 2 S
T 3 S

Trailer
Park

Comm
Tower

Comm Towers

Subst

Quarries
Quarry

CORPORATE BOUNDARY

Walnut Valley
  Ch

Ozark  Lithia

Sewage Disposal

Morning  Star
Ch

The Old
Country Ch

OM
EG

A
ST

ST

ST

ST

ST

ST

Euclid Heights

White Sulphur Springs

Indian

Mountain

The
 Gorg

e

South
Fork Saline

River

Mi
dd

le

Br
an

ch

29

32

20

8

17

20

29

32

5

833

640

805

729

788

1124

707

644

790

708

685

BM
632

BM
609

Cem

Quachita
Hosp

Courthouse High Sch
Lee
Sch

Second Baptist Sch

QUAPAW

QUACHITA

GRAND

AVE

AVE

Levi Memorial
Hospital

Gravel
Pit

Gravel
Pit

Waterworks

Waterworks

HOT SPRINGS

NATIONAL

PARK

St Joseph
Hospital

St Johns SchAVE

AV
E

CE
NT

RA
L

PO
HOT SPRINGS NATIONAL PARK

Douglas
Sch

Ramble
Sch

PA
RK

BOWER

HOLLY

GLADE

ST

ST

ST

CEDAR

B L 
O W O U T

H O T

Creek

U N I O N

664

5

31

27 26 25
30

34 35
36

1 6

12 7

19

181314

23 24

15

22

590

678

875

875

964

823

782

728

686

698

625

1052

617

555

574

652

623

532

586
590

597

Robbins
Cem

646

517

Ford

McGill Cem

Bain
Cem

New
Bethel Ch

Cedar

Mountain

G L A Z Y P E A U

M O U N T A I N

Gl
az

yp
ea

u

Cree
k

Creek

Glaz
ype

au

Ba
you

Bull

Hot S
pri

ngs
 Rese

rvo
ir

Rabbit

H 
A 

L 
E

93°07'30"

93°07'30"
34°37'30" 34°37'30"

93°00'00"

93°00'00"
34°30'00"34°30'00"

3818

3819

3820

3821

3822

3823

3824

3825

3826

3828

3829

3830

3831

3819

3820

3821

3822

3823

3824

3825

3826

3827

3828

3829

3830

3831

3818000m N

3827000m N

489 490 491 492 493 494 495 496 497 498 499

489 490 492 493 494 495 496 497 498 499 500491000m E

500000m E

32'30"

35'00"

32'30"

35'00"

05'00" 02'30"

05'00" 02'30"

7

7

7

7

7

7

70

70

270

B-R70

B-R70

7.5-MINUTE SERIES (TOPOGRAPHIC)

HOT SPRINGS NORTH QUADRANGLE
ARKANSAS

HOT SPRINGS NORTH, AR

Lake
Catherine

Fountain
Lake

Hot Springs
North

Hot Springs
South

Hamilton

Mountain
Pine

Goosepond
MountainJessieville

Hempwallace

Arkansas
×

Ù
GN

MN

0°2´
1 MILS

0°46´
14 MILS

UTM GRID AND 2019 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

VU

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.

1993Full Revision of Forest Service lands
Updates to Transportation 
Updates to Boundaries

1993
1993

ADJOINING QUADRANGLES

1993.

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


