
EEE
EEE
EEE
EEE

EEE
EEE
EEE

EEE
EEE

EE
EE

EEEE
EEEE
EEEE
EEEE
EEEE
EEEE

EE

EEE
EEE
EEE

EEE
EEE
EEE
EEE
EEE

EE
EE

EEE
EEE

EE
EE

EE
EE

EE
EE
EE

E
E

EE
EE

EE
EE

EEEEE
EEEEE
EEEEE
EEEEE
EEEEE

EE
EE

EEEEEEEEEE
EEEEEEEEEE
EEEEEEEEEE
EEEEEEEEEE
EEEEEEEEEE

EE
EE
EE

EE
EE

EEEE
EEEE
EEEE

EE

EEEE
EEEE
EEEE

EEEE
EEEE
EEEE

E
E

EEE
EEE

EE
EE
EE

EE

EEE
EEE
EEE
EEE

EE
EE

EE
EE

EEE
EEE

EEEEEE
EEEEEE
EEEEEE
EEEEEE

EE
EE

E
E
E

EEE
EEE

EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE
EEEE

EE
EE

EE
EE

EE
EE

EE
EE

EEE
EEE
EEE
EEE

EEE
EEE
EEE

EEE
EEE

EEEE
EEEE
EEEE

EE

EE
EE

EE
EE

EEE
EEE

EE
EE
EE

EEE
EEE

EE
EE
EE

EE
EE

EE
EE

EE
EE

EE
EE

EE
EE

EE
EE

EEE
EEE

EE
EE

EEE
EEE
EEE
EEE

EE
EE

EE
EE

EE
EE

EE
EE

EE
EE

EE
EE

EE
EE
EE

EE
EE

EEE
EEE
EEE
EEE

EE
EE

EEE
EEE

EEE
EEE

EEE
EEE
EEE

EEEE
EEEE
EEEE
EEEE
EEEE

EEEEE
EEEEE
EEEEE
EEEEE
EEEEE

EEEE
EEEE
EEEE
EEEE
EEEE
EEEE

EEEE
EEEE
EEEE
EEEE

EEEE
EEEE
EEEE
EEEE

CCC
CCC
CCC

CC
CC

CC
CC

CC
CC

CC
CC

CCCC
CCCC

CC
CC
CC

CC
CC

400

500

400

400

400

40
0

400

40
0

400

400

400

40
0

400

400

40
0

400

400

400

500

500

50
0

60
0

600 600

500

500

500

500

500

500

500

400

400

400

400

400

400

400

400

500

60
0

40
0

500

500

400

350

500

500

450

500

500

500

500

40
0

400

400

600600
500

400

400

500

50
0

500

400

600

600

50
0

500

350

400

400

400

400

400

500

600

400
40

0

500

500

500

600

400

40
0

60
0

400

50
0

600

400

60
0

500

500

60
0

500

400

40
0

40
0

40
0

400

40
0

500

400

60
0

500

400

500

600

500

50
0

500

400

60
0

50
0

40
0

40
0

40
0

400

400

400

500

500

500

400

400

500

400

600

600

500

500

500

500

600

500 40
0 500

400 400

400

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

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

HHH

H

H

H

H

HH

H

H

H

H

HH

HH

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

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 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
HH

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

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

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

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

HHHH HHHH 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

H

H
H

H
H

H H

H

H

H

H
H H

H

H

H H H

H

H

H

H

H
H H

H

H

H H H

H

H

H

H
H

H H

H

H

H H H

H

H

H H

H

H

H

H

H H

H

H

H

H

H H

H

H

H

H H

H

H

H

H H H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

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

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

H

H

H

H H

H

H
H

H

H

H

H H

H

H

H

H

H

H

H

H

H
H

H

H
H H H

H

H

H
H

H

H
H

H
H

H

H

H
H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H
H

H

H
H

H

H

H
H

H
H

H
H

H

H
H

H

H

H
H

H

H

H
H

H

H
H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H
H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

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 HH

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

HHHHH HHHHH 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

H

H

H

H

H H H H H H

H
H

H H H H H H

H

H

H H H H H H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H
H
H

H
H

H

H

H

H

H
H

H

H

H
H

H

H

H

H

H
H

H

H

H
H H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H H H H H H

H
H

H
H

H H

H H H H H

H
H

H
H

H

H H

H H H H H

H
H

H
H

H

H H

H

H
H

H

H

H
H

H

H
H

H

H

H
H

H
H

H
H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H
H

H
H

H
H

H
H

H
H

H
H

H

H

H

H

H
H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H
H

H

H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H H H

H
H

H
H

H H H

H
H

H
H

H H H H

H

H

H
H

H

H
H

H

H

H

H

H
H

H

H H

H

H

H

H

H
H

H

H H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H
H

H
H

H

H

H

H
H

H

H
H

H
H

H

H

H

H
H

H

H
H

H
H

H

H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

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

HHH

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 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

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

H

H

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
H

H

H

H

H

H
H

H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

H

HHHHHHH

H
H

H
H

H

H

H
H

H

H

H

H

H
H

H
H

H

H

H

H

H

H

H

H

H

H

H

H

H

H H

H

H H H H H

H
H

H
H

H H

H
H

H

H H H

H
H

H H H

H

H

H
H

H

H

H
H

H

H

H

H
H

H

H

H

H

H H H

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

H

H
H

H
H

H H H
H

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

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

H
H

H
H

H
H

H
H

H H H H H 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
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
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

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

0

0

o

o

o

o

X

X

X

W

W

W

R

R

R

R

ÄQ

R

R

R

R

R

R

R

R

R

R

RR

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

²

²

"

"

"!

"!

"!

"!

8

8

"

`

`

M

"

8

8

"

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

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã
ã

ã

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

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

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

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

F

6

6

ã

ã

ã

ã

ã

ã

ã

ã

ã ã

ã

ã

b

6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

F

b

ã

ã

ã

ã

ã6

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

ã

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

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

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

F

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

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

¬

LakeHORSESHOE

433

33418

R 
1 WR 
2 W

Big
Brushy

ROAD

DISWOOD

S  
  H

    A
    W

    N
    E

    E

N    A
    T

    I
    O

    N
    A

    L

F    O
    R

    E
    S

    T

H L S C A

S H
 A 

W
 N

 E
 E

N 
A 

T I
 O

 N
 A 

L
F O

 R
 E

 S 
T

AL
EX

AN
DE

R
PU

LA
SK

I
CO CO

S  N  F

PU
LA

SK
I

AL
EX

AN
DE

R
CO

CO

Hollow

Coakley

Hills

Gilson

Be
ec

h
Ho

llo
w

Hollow

Jackson

Creek Mi
ll

Cr
ee

k

Jim

Br
an

ch

Sandy
Creek

Ambeer

Creek

Wolf

Creek

Branch

(Old

Channel)

RI
VE

R
CA

CH
E

Sandy

Creek

Hogskin
Creek

Pigeon

Roost

Road Run

Cypress

Slough

Pulaski
Slough

Creek
Creek

Hogskin

Road

Run

Creek

Black

Creek

H 
O 

R 
S E

 S 
H 

O 
E

L A K E

CACHE
RIVER

West

Boar

Creek

EL
EV

AT
IO

N
32

2

329

330

685
489 381 484 340

358
471

340

Sewage Disposal
Pond

Tamms

353

345

365
McCrite

Cem368

412

427

592

608

Miller Cem

483

417
Childers
Cem

385

BR 366

523

521

Diswood

360

359

339

339

343

337

BR 322
337

341337

338

Sandusky
339

345 Dawleys

342

338

347

344

346

359

360

402

571

401

362

355

343

341

333
Clank 339

337

Davey Switch

337

339

338

340

326
320

322

333

323

334
354

334

342
Olive Branch

333

334

BR 328

BR 329

332

333

331
333

330

332

330331332

329

H L S C A

328

H O R S E S H O E L A K E

S T A T E C O N S E R V A T I O N A R E A

324
326 326

337

Richwood
Cem

336

323

385

Solomon
Cem 444

Unity

322322
323

336

326 327

335

334

444

Pleasant Hill
Ch

434

(Hodges Park Station)

Boat
Access

Boat
Access

Cem

Cem

Silica
Mine

Silica
Mine

Hargis
Cem

Cem

Cem

Miller Cem

331

BM 340

338

BM
361

377

374

336

337

BM
340

BM
337

BM
337

BM
382

609

1314161718

32 33
36

3534 31

613456

18

8

17

9 10 11 12 7

1813

23

14
1516

19 20 21 22 24 19

302526272829
30

31 32

5
6

4

98
7

3 2

35 36 31

61

10

15

11 12

18

7

33 34

7

2

R 
2 W

R 
1 W

T 14 S
T 15 S T 14 S

T 15 S

T 15 S
T 16 S

627

Comm
Tower

BM
602

31

6

T 14 S
T 15 S

T 15 S
T 16 S

343Hogskin Bottoms

BM
399

R 
1 W

R 
2 W31

7

616

NATIONAL FOREST BOUNDARY

NATIONAL FOREST

BO
UN

DA
RY

BO
UN

DA
RY

FOREST

NA
TI

ON
AL

JO
NE

SB
OR

O

M
IS

SI
SS

IP
PI

 B
LU

FF
S

JO
NE

SB
OR

O

R     D

N F 
BNA

T
FO

R

BD
Y

BD
Y

CO
NS

ER
VA

TI
ON

AREA
BOUNDARY

CONSERVATION

AREA

BOUNDARY

284

OLD

GOAT

WT

WT

DI
ST

RI
CT

ROAD

Communication
Towers

RA
NG

ER
DI

ST
RI

CT

WT

RA
NG

ER

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

89°22'30"

89°22'30"
37°15'00" 37°15'00"

89°15'00"

89°15'00"
37°07'30"37°07'30"

4112

4113

4114

4115

4116

4117

4118

4119

4120

4121

4122

4123

4125

4113

4114

4115

4116

4117

4118

4119

4120

4121

4122

4123

4124

4112000m N

4124000m N

290 291 292 293 294 295 296 297 298 300

291 292 293 294 295 296 297 298 299 300290000m E

299000m E

10'00"

12'30"

10'00"

12'30"

20'00" 17'30"

20'00" 17'30" BG CG

BG CG

3

9

93

3

4

4

9

4

97

58

81

47

94

81

56

47

69

72

97

69

79

74

56

94

55

58

105

125125

105

118

118

125

93A

120

105

93A

106

93A

116

120

127

127

127

127

93A

130

123A

2943

74AC

2943AC

610

606505

690

255

255

606D

625B

606C

690C

73AC

606B

690A

255E

690B

625

606
625

639

656C

639AC

639AC

7.5-MINUTE SERIES (TOPOGRAPHIC)

TAMMS QUADRANGLE
ILLINOIS

TAMMS, IL

Thebes
SW

Pulaski

Cairo

Thebes Tamms

Dongola

Cache

Mill
CreekMcClure

Illinois
×

Ø
GN

MN

1°24´
25 MILS

2°5´
37 MILS

UTM GRID AND 2019 MAGNETIC NORTH
DECLINATION AT CENTER OF SHEET

300
BG CG

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.

2016Full Revision of Forest Service lands
Updates to Transportation 
Updates to Boundaries

2016
2016

ADJOINING QUADRANGLES

2016.

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


