
CC
CC

CC
CC

CC

CC
CC

GG
GG
GG

G

G
G
GGG
GGG
GG

GG
G
G
G
GG
G
G
G
GGG
G
G
G

GG
GG
G
GGGGG
G
G
G
G
G

GG
GG
G
G
G
G
GGGGGG
G
G
G
G
G

GG
GG
G

GG
G
G
G
G
GGGGGGG
G
GG
GGG

GG
GG
GG
GG
GG
GG
GGGG

GG
GG
GG
GG
GG
GG

GG
GG
G
G

GG
GG
GG
GG
GG
GG
GG
GG
GG
GG

GG
GGGGGG
G
G
G
GG

G

G
GG

G
GG
G
G

G
G

G
GGG

GG
G
G

G
GGGG

GG

G
GGG
G
G

G
G
G
G
GG
GGGG
G
G

GG
GG
GG
GG
GG
GG
GG
GG
GGGGGG
GG
GGGG
GG
GG

G
G
GG

GGG

GGGGG
G
G

G
G

GG

GG
GG

G
G

GG

G

GG
G

GGG

GG

GGG
G
G
G

G
G
GG

GGGG
G
G
G
G

G
G

G
G
GGG
G
G
G
GG
G
G
G
G
G

GGG
G

GGG
G
G
G
GG
GG
GGGG

GG
GG

GG
GG

GG
GGGG

G
GG

GG
GGGGGG

GGGG
GG
GG
GG

GG

GG

GG G
G

G

GG
GG
GG

G
G
G
G
G
G
GG

GGGG
GG

GG
GG
GG
GG
GG

G
G

GG
GG

GGGG

GGGGG

GGG
GG
G

GG
GG

G
G
G
G
G
G

G
G
G
GGGGG

GG
GG
GGGGGGGGGGGGGG

GG
GG
GG
GG

G
G
G
G
GGG
G
GG
G
G
G

GGG
G
GG

G
G
GGGG
GG
GGG
G

110
0

130
0

12
00

1100

1200

1100

11
00

1000

1000

1100

1100

1000

900

900

1100

1100 1200

900

1100

1300

10
00

12
00

10
00

1100

1000

10001100

1100

1000

1000

1200

12
00

1000

110
0

1100

1200

1100

900

1200

110
0

900

900

110
0

1000

1000

1100

110
0

10
00

11
00

900

900

900

11
00

900

1100

110
0

900

1000

1000

1200

1200

110
0

10
00

1100

10
00

1100

1200
900

1200

110
0

1300

12
00

13
00

1100

12
00

1100

1100

110
0

900

1000

100
0

1000

1100

1200

1200

1200

12
00

1100

1100

11
00

13001100

1100

1200

1200

120
0

1200

11
00

1100

1100

900

1000

900

100
0

1100

1100

1100

1100

11
00

1100

1000

1000

1200

1200

1200

1000

1200

11
00

1200

1000

1100

1000
1100 110

0

800

1100

1000

1000

1000 10
00

10
00

900

900

900

900

900

800

800

110
0

1100

1100

11
00

1100

1100

1100

1200

1100

1200

100
0

900

12
00

1100

900

110
0

1000

10001000

1200

1000

1000

900

11
00

1200

1100

1000

100
01100

1100

100
0

110
0

1000

80
0

1000

900

10
0011

00

1200

110
0

1000

1100

1200

11
00

1100

1200

1100

1200

110
0

1100

900

1000

1000

1200

110
0

1100

1300

1300

1200

1100

1100

11
00

1100

11
00

1100

1100

12
00

12
00

1000

110
0

1000

100
0

1300

120
0

1000

110
0

1000

1000

10
00

1000

12
00

12
00

1100

1000

1100

12
00 900

900

90
0

1100

120
0

1000

900

100
0

1200

110
0

10
00

900

120
0

1000

1000
1100

1100

1100

1100

12
00

1200

1200

1200

1000

1000

1200

1200

1300

1200

1100

1100

1200

10
00

1000

120
0

1200

1200

1200

1200

1100

110
0

1100

1000

1000

1000

1000

12
00

1200

1200

1000

13
00

120
0

1200

1200

1100

1000

100
0

1000

110
0

1000

1100

120
0

1100

110
0

1100

1100

1300

12
00

900

1200

1200

1200

1200

12
00

1200

1200

1200

13
00

1300

1000

1100

1200

1100

1200

1100

1100

900

10
00

1200

12
00

110
0

13
00

1200

10
00

1000

1200

1200

1200

1200

1200

1100

1000

1100

1100

100
0

10
00

1000

1200

120
0

1200
1200

1200

120
0

11
00

11
00

900

1100

1000

1000

1100

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H H

H

H

H

H H
H H

H

H

H

H
H H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

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

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

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

H

H
H

H

H

H
H

H

H
H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H
H

H

H

H
H

H

H

H

H

H
H

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

H

H
H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

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

HH
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

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

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

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
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

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H
H

H

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 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

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

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

HH

H

HH

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

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

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

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

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

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

HH

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

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

HH

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

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
HHH

HH
H

H
H

HHH
HHHH

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H
H H

H

H

H

H

H

H

H

H

H

H

H

H

0

0

W
W

X

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

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

´

±

"!

" !

" !

" !

" !

" !

" !

" !

" !

" !

" !

" !

" !

R

" !

" !

" !

" !

" !

" !

" !

" !

" !

" !

" !

±

" !

" !

g

!

!

!

!

!

!
!

8

g

!

!

!

!

!

!

!

g

g

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!

8

!

!

8

8

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

ã

ã

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

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

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

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

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

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

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

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

j

j

950
913

880

1091

1203
1300

INDEFINITE

BDY

1247

Branch

DISTRICT

LONDON

Cumberland
Falls

Gaging
Sta

RI
VE

R

Bunches

BM
1293

BM
1198

RECREATION

Archers

Lovers Leap
Overlook

Fa
lls

Branch

BDY

Amos

Upper

Creek

Creek

N A T I O N A L     F O R E S T

Branch

PARK

Visitor
Center

Gas
Well

Gas Well

Gas Wells

Gas Well

Gas Well

Gas WellsGas Well

Gas Well

Gas
Wells

Gas
Well

Gas
Well

100
Cem

Dog Slaughter
Falls

FA
LL

S
TR

AIL

NO 2

Perry

Da
rbs

BM
1284

TRAIL

Cem

Ha
tch

ell

Wo
rle

y

Br

Br

100

Sa
nd

y

Branch

Slaughter

Do
g

John
Rose

PARK

Cem

BM
1210

BM
1240

DO
G

SLAUGHTER 414

Cem

Dry Bridge
Overlook

South

Creek

Seminary

Buck

Creek

Oak

Bark

Fo
rk

Gas Wells

Gas
Well

Gas
Wells

Gas Well

Gas Well

Gas Well

Gas Wells

Gas
Well

Gas Well

Gas Well

Gas Wells

Gas Well

Gas Wells

BM
898

Gas
Well

Gas
Well

Gas
Well

Ridener
Cem Cow

Cr

North
Little Dog

Midd le

Slaughter

CreekRidge

Sp
ice

M
or

ta
r

Br

Fork

Branch

Pond
Ridge

414

414

South

Amos
Falls

1246

Middle

Fk

Sanders
Cr

Polly
Hollow

Calf

Fork

1284

1264

Sanders

1211

Piney Grove
Ch

White1222

1125

Creek

Peasant Hill
Ch

924

1185

940

1070

1138

1235

1289

1169 1225

1245

Creek

Oak Ridge
Ch

Creek

1216

Pen

Amos Fa
lls

 Br

Br
Cem

Hogbed

Pond

Fork

Branch

Falls

BranchCreek

Sanders

Gulf

Youngs Creek

Gas
Well

Gas
Well

Gas
Well

Gas Well

Gas
Wells

Gas Well

Gas Wells

Hatc
hell

Br

Eagle

Bony
Br

Br
Rock Branch

Ch

Rock Br

1198

Marlan
Cem

Dog Shanty

BDY
Ridge

LO
ND

ON

RD

RD

WHITLEYMC CREARY CO

Catfish
Cr

Branch

Dry Land
Bridge

Bill
Br

Br

Ho
ld

en
Center Rock

Rapids

Eagle Falls
Sewage Disp

Creek

Knob

IN
DEF

BDY

100

Br

Little

The Steps

Br
Mulberry

McKee  Bend

Pitch
  R

apids

100

Thunderstruck
Shoals

WHITL
EY

MC C
RE

AR
Y

CO

CO

ST
AT

E
W

IL
D

RIV
ER

BDY

1110

CO

100

12401115

1152

Br

Buzzard
Creek

RANGER

Slick  Shoals

ST
EARNS

Br

Blue   Bend

Br

CUMBERLAND

836

BM
1065

BM
829

BM
11831255

SH
EL

TO
WEE

TR
ACE

STATE
WILD

780

Ballou-Worley
Cem

Eagle

WILD

ST
AT

E

Slick

100

100

Branch

Pr
op

Lower

INDEF

RANGER

Gas
Wells

Long

Crow

Cr
eek

Crow
Shoal

MARSHBr
us

hy

Creek

1160

CREEK

LONDON

STEARNS

Bee
Shoals865

W
HI

TL
EY

Be
e S

ho
als

 C
r

MC
 C

RE
AR

Y 
 C

O

1297
1302

1210

1270

New Liberty

CUMBERLANDR D
R D

1170 Cr

Long Shoal

Cr

CO

Gas Well

Gas Well

Gas Well

D A N I E L     B O O N E

BM
1174

BM
1110

BM 838

BM
1055

TRACE

William Kidd
Cem

Cem

ST
EA

RN
S

NATIONAL

TRAIL

Rock

N R T

RIVER

Brummett

Cem

Br

Cumberland

Ry
an

Bunches

Shoals

Pitch

Davenport-Ball
Cem Cane

Cantrel Creek
Nest

Buck

Sh
oa

ls

S T A T E         P A R K

Ca
ve

Coal Bank

CU
MB

ER
LA

ND

C U M B E R L A N D     F A L L S

Mulberry

Indian

STATE

BDY

BDY

ST
AT

E

DISTRICT

Gas Well

Gas Well

BM
1086

100

Eagle Creek
Ch

Honeybee

Hens

Creek

DISTRICT

873

Summer   Shoals

877

STATE
WILD

RIVER

BDY LONDON

STEARNS

RANGER

RANGER
DISTRICT

Shop Br

923

RIV
ER

BM 961

CREEK
JELLICO

RapidsRapids

Branch

Creek

SHELTOW
EE

Cr

Big

Slaughter

Br

Pinnacle
Lookout Tower

Br

RIVER

Creek

BO
UNDARY

Gas Well

Gas Well

Gas
Well

Rapids

JELLICO

Po
pla

r
Ridg

e

BM
1262

Gas
Well

Gas
Wells

Gas
Well

Gas
Well

Gas
Well

Gas Well

Gas Wells

Gas
Wells

84°22'30"

84°22'30"
36°52'30" 36°52'30"

84°15'00"

84°15'00"
36°45'00"36°45'00"

4071

4072

4073

4074

4075

4076

4077

4078

4079

4080

4081

4083

4084

4071

4072

4074

4075

4076

4077

4078

4079

4080

4081

4082

4083

4084

4073000m N

4082000m N

735 736 737 738 739 740 741 742 744 745

735 736 737 738 739 740 741 742 743 744 745734000m E

743000m E

47'30"

50'00"

47'30"

50'00"

20'00" 17'30"

20'00" 17'30"

9090

90

478

478

700

896

700

1426

1015

1512

1449

1019

1019

1553

1461

1449

1045

1458

1004

1516

1055

1481

1449

1008

1461

1008

526

538

542

534

6226

4206

5282

4224

4214

4211

4206

4206A

4206B

88

88

88

88

159

819

536

195

195

536

195

4252

4211

5261

4211

6239

5261C

7.5-MINUTE SERIES (TOPOGRAPHIC)

CUMBERLAND FALLS QUADRANGLE
KENTUCKY

CUMBERLAND FALLS, KY

Vox

Wofford

Hail

HollyhillWhitley
City

Wiborg

Williamsburg

Sawyer

Cumberland
Falls

Kentucky
×

Ø
GN

MN

1°37´
29 MILS

5°48´
103 MILS

UTM GRID AND 2022 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

GF

Grid Zone Designation
16S

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 16.

2015Full Revision of Forest Service lands
Updates to Transportation 
Updates to Boundaries

2015
2015

ADJOINING QUADRANGLES

2015.

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 (FSTOPO LEGACY)

This product generated and downloaded on 1/10/2023
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