
United States Arnly Corps of Engineers

Seattle District

Seattle, Washington

DACW67-03-P-2147

By

Joseph C. Peters

Squaxin Island Tribe
Natural Resources Department

Shelton, Washington

December 2003



2003 Goldsborou2:h Creek Post-Dam Removal Smolt Trappin2:

Table of Contents

~

...2Project Summary

Table 1 .2003 Upper Goldsborough Screw Trap Daily Catches of
Oncorhynchus spp. and other non-salmonid species 4

Table 2. 2003 Lower Goldsborough Screw Trap Daily Catches of
Oncorhynchus spp. and othernon-salmonid species 8

Table 3. Mark-recapture results for Upper and Lower Screw Trap
Efficiency estimates 12

Table 4. Total catch and mean fork lengths of salmonids and other
species caught in upper and lower traps 3

Chart .Goldsborough Creek Estimated Coho Smolt Production
1999-2003 14

Table 5. 2003 Daily Goldsborough Creek Water Gauge Height. 15



2003 Goldsborough Creek Post-Dam Removal Smolt Trapping Study

Project Summary

Goldsborough Creek is located in Mason County, Washington, in the Hammersley Inlet-
Oakland Bay Watershed, and is the largest stream system within WRIA 14. The U.S. Army
Corps of Engineers, Simpson Timber Company, Squaxin Island Tribe, and other parties
worked together in the removal the Goldsborough Dam in September 2001. Removal of the
dam and associated restoration should improve salmon habitat and increase of salmonid
production in the 25 miles of mainstream and tributaries above the dam site.

Prior to the dam removal and channel reconstruction by the U.S. Army Corps of Engineers,
a monitoring plan was put in place for pre- dam removal. Squaxin Island Tribe and US Fish
and Wildlife Service (USFWS) conducted smolt trapping on Goldsborough Creek in 1999-
2001 to monitor and assess the smolt production preceding the dam removal. For results and
information regarding pre-dam removal see: Squaxin Island Tribe 1999, Bernard et at.
(1999), USFW 2000, Celedonia et al. (2001), and 2001, Missildine (2001).

In the spring of2002, the Squaxin Island Tribe implemented post-dam monitoring by
conducting a smolt trap project within the Goldsborough restoration site. Now that the dam
has been removed all adult spawning Oncorhynchus spp. in Goldsborough Creek will have
access to the twenty plus miles of mainstream, tributaries, and wetlands above the dam site,
prime rearing habitat for juvenile salmonids, which is hypothesized to result in increased
production above the dam site.

The Squaxin Island Tribe continued its study of post-darn monitoring by conducting a smolt
trap project within the Goldsborough site in the spring of2003. Squaxin Island Tribe
installed two rotary-screw traps, one located above the darn removal site and one below the
project area near the mouth of Goldsborough Creek. In the attempt to ensure that all
outmigrating juvenile Oncorhynchus spp. were counted, the screw traps were scheduled to
be installed by the 4th week ofMarch. Due to high and swift river flows the installation of
the traps was delayed to March 31 st, 2003. The upper and lower screw traps were in
operation from March 31,2003 to July 2,2003. Both Traps were checked twice daily,
once in the morning hours of 8 to 9 AM and once in the late afternoon hours of 3 to 4 PM.
Each salmonid species ( Oncorhynchus spp. ) was identified, counted, fork length measured,
and recorded on data collection sheets. In addition, all other fish species and organisms

were identified and counted.

Using Peterson's Mark/Recapture Methodology we were able to calculate lower and upper
trap catch efficiencies four separate times throughout the smolt trapping season. For the
upper trap our marking consisted of clipping the upper lobe of the caudal fin of wild coho
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smolts captured in the upper trap, and at times using coho captured in the lower trap, and
releasing them 100 meters upstream from the upper trap. Lower lobe caudal fin clips were
used to mark coho for the lower trap efficiency and were released just below the upper trap
site. The upper trap yielded a mean efficiency of 15.31 %, while the lower trap produced a
mean efficiency of 21.10%.

2003 numbers indicate that there was an increase in natural coho production compared to
2002 data with an estimated coho outmigration of 61,844 coho smolts (21.10% lower trap
efficiency) in the Goldsborough watershed, of these an estimated 40,840 coho smolts
outmigrated from above the dam site. In 2002, no more than an estirhated 6,090 (11.92 %
trap efficiency) pre-dam coho outmigrated from the Goldsborough watershed. The vast
increase of outmigrating coho in Goldsborough Creek can be attributed to improved stream
conditions and the increase of adult coho escapement into the upper watershed above the
dam site.

Prior to darn removal studies showed zero chum salmon fry. Once again, chum salmon were
seen above the darn site in 2003, but not in as prolific numbers in as 2002. The upper trap
captured a total of 4,010 chum fry compared the 15,921 chum fry captured in 2002. One
factor that may be influencing the lower chum fry numbers is predation by the increased
number of coho smolts in the area this year .It can be concluded that adult chinook
migrated above the darn site. Pre-darn removal smolt trap studies above the dam in 2000 and
2001 encountered zero chinook smolt.1n the two years of the darn removal the upper trap
has show and increase of chinook above the dam site, with 1 chinook in 2002 and 180
chinook trapped in 2003.

While 2003 smolt trapping data is the second year ofpost-dam removal data, at this time
only preliminary conclusions can be made on the success of the Goldsborough Restoration
Project. 2003 is the first year that we would expect to see coho smolts that directly
benefited from the dam removal. The Squaxin Island Tribe believes that continued smolt
monitoring within the Goldsborough restoration site is essential for at least 2 more years to
continue building a reliable post-dam database of smolt production. Provided that this
post-dam database can show a consecutive yearly increase ofsmolt production above the
dam site in relation to the natural fluctuations the dam removal and restoration project can

be concluded as a success.

A summary of the 2003 Squaxin Island Tribe Goldsborough Creek Post-Dam Removal
Smolt Trapping Study data is represented in the following tables: Upper and lower trap
efficiencies, upper and lower trap daily catches, and species overview of catch.

3



cn:J
.c:uc:>.c:~Ouc:

O-o..c:
uca
u>

.

ca
cc..
ca~f-~Q

)
~ucn.c:O

'J
:JO~o..ccn

~0"'~Q
)

Q
..

.Q
..

~
:J

..9!.M
..C

o
ca 

o
f-N

I/)Q
)

'uQ
)

cI/)
"0'~oE~I/)It:Ot:~Q

)
.::.
-O"0t:~

-~0~.c.
--~u~v-~0~.r:.
--~uE:J
.r:.

ci.u
a.
U

)
U

)
:J~

.I:; 
0

(J 
0

~
 

c
>

- 
.-

.I:;.C
.

~
u

o(J~O
 

o.I:;
ou~vO.I:;ouQ

) >
.

0)...
0.E~-J

U
)

"0~oE10U
)I~oZ

.:&
;

ucu
.0aI
.:&

;
u~C
/)

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

oooooooooO
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
oooooooooO

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

~
N

M
~

~
~

~
oom

O
~

N
M

~
~

~
~

O
O

m
O

~
N

M
~

~
~

~
~

~
 

~
~

~
~

~
~

~
~

~
~

N
N

N
N

N
N

N
N

N
~

~
~

~
~

~
~

~
~

 
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

O
~

~
N

N
~

~
~

N
m

~
~

O
O

O
~

~
-O

O
O

~
~

~
M

~
~

m
~

 
~

 
~

 
N

 
~

 
N

 
~

 
w

, 
~

 
N

 
M

 
M

 
~

 
M

 
~

 
~

 
N

 
~

~
N

~
N

N

O
N

O
~

O
O

O
O

~
O

O
M

O
O

O
O

M
~

O
O

O
O

O
O

O
~

O
N

O
O

O
O

rrO
O

O
rO

O
O

O
rrN

N
O

rN
N

N
O

~
N

O
O

,... 
an 

or- 
.,. 

~
 

,... 
or- 

or- 
O

 
O

 
0) 

0) 
~

 
-,..

o 
o 

0 
M

 
N

 
O

 
or- 

~
 

an 
an 

~
 

~
, 

O
 

O
 

M
 

O
 

O
 

~
 

o 
an 

0 
N

 
or- 

N
 

w
 

o 
~

, 
,~

M
anan~

or-or-'...an~
 

or-~
N

N
M

M
 

M
N

or- 
~

N
~

O
N

~
~

O
~

N
~

~
M

M
~

O
O

~
M

~
~

O
O

~
M

~
~

~
~

~
M

oooooooooooooooooo~
ooooooooo

oooooooooooooooooooooo~
~

o~
oo4



-"c:
Ou.S
!.

.0la
1-

U
)

~=oEcaU
)

.I
U

) 
=

Q
j 

o

.U
 

Z
Q

j
c..
U

)
'0=oE~

-U
)I=0~...Q
j

~-0~=cac..
c..
U

)
U

)
~~U=>
-

~...oU~0-0~U-ca
U>

-

ca
Cc..
ca...

1-~Q
j

...
U00

~C
)

~0...
O..0U

)
'0O~...Q

j
c..
c..

=
>

MOON

If:.~0 ~oo

IB EI~ I
10O...

.c

18 11Vo~.c--~u~iv I~0>'-Q
,

Ela
~ 1.=c
1-i~UM ~I:'J::90.)
~u'.:-
cn

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
000000000000000000000000000
000000000000000000000000000
~

 
~

 
N

 
N

 
N

 
N

 
N

 
N

 
N

 
N

 
N

 
~

 
~

 
~

 
~

 
~

-N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
 

N
-

0 
w

, 
~

 
N

 
M

 
oqo ~

 
~

 
~

 
~

 
m

 
O

 
~

 
N

 
M

 
oqo ~

 
~

 
~

 
~

 
m

 
O

 
~

 
N

 
M

 
~

 
~

N
M

 
~

~
~

~
~

~
~

~
~

~
N

N
N

N
N

N
I~

~
~

~
~

~
~

~
~

~
~

 
~

~
 

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

m
~

O
~

M
m

~
~

m
M

~
~

~
N

M
~

~
O

N
O

O
W

~
~

m
I~

M
m

Il)N
~

~
~

m
~

N
O

~
~

~
N

~
Il')~

~
~

~
M

~
~

~
N

 
N

N
N

M
N

~
M

Il)~
~

N
N

M
N

~
~

IO
O

N
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

..-O
O

It'-.N
t'-.T

""N
O

M
V

M
~

M
N

~
Lt)t'-.Lt)M

~
~

N
~

(0<
0~

a);:1()

a:>
~

(C
(1) 

-
~

~
0(1)~

m
ooN

a:>
N

M
(C

N
~

M
(1)0(1)a:>

N
o~

oo~
m

~
 

~
 

~
~

N
~

~
~

N
~

N
~

(C
~

~
 

~

O
~

m
M

~
M

M
N

N
~

~
O

~
M

O
N

O
~

O
~

O
O

~
~

~
~

~
~ O

O
O

~
O

~
O

~
O

~
O

O
~

C
O

O
O

~
M

~
~

O
O

O
~

~
N

IO
O

~
O

oO
"..".."..O

O
O

O
N

"..O
O

O
O

O
O

O
O

~
O

"..O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
~

~
N

O
~

O
N

~
~

~
M

~
~

~
~

N
~

~
N

~
N

~
N

~
N

~
~

N
~

O
M

~
O

5



U
)

:EcoEcuU
)

.I
U

) 
C

Q
) 

o
.U

 
Z

Q
)

c..
U

)
'C.:EoEC

U
U

) 
-

I 
C

U
C

 
0

O
 

I..
C

 
.r.-

I.. 
-

Q
) 

~
.r. 

(.)
-0 

~
"C

 
v

CC
U

ci. 
1U

c.. 
o

U
) 

I..
U

) 
£

~
 

-
.r. 

~
u 

u
c>

-
.r.I.. 

E

8 
~

c 
.r.

O
 

.u
-c..
o 

c..
U

)
.r.u 

U
) 

~
-~

 
O

cu 
.r. 

o
u 

u 
c

>
- 

c 
.-

->
-.r.

.-.r. 
u

cu 
I..

c 
o

c.. 
u

cu 
c 

0

I..°.r.
..-0
~

 
u

Q
)

1- 
~

u 
v

cn.r.C
J

s 
0

1- 
.r.

o 
o

.c 
u

U
)

'C
.0

.-~c 
I..

O
 

Q
)

u 
c.. 

Q
)

.c.. 
1U

~
=

>
 

c
~

M
.C

o
~

 
O

..-N

>
.

Q
)

1-0..
IEIra-J 'C.9-~

'c,)

!tn ~I~.c"Q
;

~(.)
-,;:

rC
l>

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

M
M

000000 
0000000000000

1000000000000oooooooooooooooo 
N

N
N

N
N

N
O

O
O

O
00000N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
N

N
 

~
~

~
~

0~
 

O
~

N
M

~
~

~
~

~
~

O
~

N

N
N

N
N

M
M

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
~

~
N

N
N

~
~

~
~

~
~

~
~

~
 

~
~

~
~

~
~

 
~

~
~

~
~

~
~

~
~

~
~

~
~

O
O

~
~

~
~

~
~

N
~

M
~

~
~

M
O

~
O

~
O

O
O

O
O

O
O

O
O

O
~

~
M

N
~

~
 

~

~
~

~
~

M
~

~
~

N
O

M
N

N
~

N
~

~
O

~
O

~
M

~
~

O
O

N
N

~
~

O
~

N
M

~
~

N
~

O
~

O
~

N
O

O
O

~
O

N
O

~
O

N
O

O
O

oooooooooooooooooooooooooooo

~
~

~
N

O
N

N
N

N
N

~
O

O
O

N
O

O
O

O
~

O
O

O
O

O
O

O
O

I~
~

O
O

O
O

O
O

O
O

~
O

O
O

N
~

O
O

O
~

O
O

~
O

O
O

O
O

IO
 

N
 

O
O

lt)~
 

~
M

 
~

O
N

~
O

O
O

 
N

O
O

O
O

O

IO
O

O
O

N
O

~
O

O
O

~
O

O
O

O
O

O
O

~
O

O
O

O
O

O
O

O
O

~
~

~
~

~
O

O
M

N
~

~
~

~
~

O
N

~
M

~
O

M
~

N
M

O
M

O

6



C
/)

"C.coEcuC
/)

.I
C

/) 
C

Q
) 

o
.U

 
Z

Q
)

c..
C

/)

:ECOEC
U

C
/) 

-
I 

C
U

C
 

0
O

 
...

C
 

.r.-
Q

) 
~

.r. 
U

-0 
~

"C
 

v
CC

U.-
c.. 

C
U

Q
. 

O
C

/) 
...

C
/) 

£
~

 
-

.r. 
~

U
 

U
C>

-
.r:....E
8 

~
c 

.r.
O

 
.u

-c..
o 

c..
C

/)

.r.C
/)~

!:!. 
~

 
O

cu 
.r:. 

o
u 

u 
c

>
- 

c 
.-

->
-.r.

.-.r:. 
u

cu 
...

c 
0

Q
. 

u
cu 

c 
o

...°.r.
1- 

O

~
 

u
Q

)
...~
u 

v
<

n

.r.C
)

s 
or.

o 
o

..c 
u

C
/)

"C
.0

--"c 
...

0 
Q

)
u 

Q
. 

Q
)

.Q
. 

~
~

:) 
c

~
M

..C
o

C
U

o
I-N

1>
,Q
)

~c.E~..J

I~~:t)(/)

~u
Ira1..0-~~u:;:C

/)

IM
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M
 

M

0000000000
0000000000
N

 
N

 
N

 
N

 
N

 
N

 
N

 
N

 
~

. 
~

.
'.. '..

IM
 

~
 

Il') 
to 

"'- 
a) 

C
) 

0 
;:: 

N
N

N
N

N
N

N
N

M
--

"'-"'-
tO

tO
tO

tO
tO

tO
tO

tO

ooo 
~

ooooo

I0000000000

10 
0 

0 
0 

0 
0 

0 
0 

0 
0

10 ° 
° 

° 
° 

° 
° 

° 
° 

°

O
O

~
~

M
O

..-O
O

~
I N

M
N

Lnt--O
LnO

O
(,Q

N
N

~
O

N
O

O
O

O
~

O
O

O
O

N
O

O
O

O
N

10 
0 

~
 

0 
0 

0 
0 

0 
0 

0

'7

.cU
I

i;:"CQ
)

c.c.
.-U"CQ

)
~~-c.caUQ

)
~0')
c:

"C~Uc:c.ca~-~Q
)

c.a.~-ca
-.c0')
~caU.cU

I
i;:ca
-0-U

I
-UQ

)
-.=Q

)
~-c:~OU0.c0U>
-

.~C..-



U
)

Q
)

.uQ
)

c.U
)

"0c:oEcaU
)Ic:oc:I..Q
)

.cO"0c:cac.c.U
)

U
)

~.c(.)

c:>.cI..O(.)

c:

O-o.c(.)

ca
C

.,)

>ca

Oa.
ca...

1-~Q
)

...

(.)

C
f)

.cC
-,

~0...o.cU
)

ij0~...Q
)

~
.O

N
-J

2.M

,Q
OraO

I-N

.r:.Q
)

Q
)

-(/)...IUO~.r:.
-...:)

(,)E:)
.r:.

ci.(,)
c..
111

111
:) 

~
.r:. 

O
U

 
O

~
 

~
>

- 
.-

.r:..r:.
~

 
(,)

OU~O
 

o.r:.O(,)

~VO.r:.o(,)

I/)
"0coE~I/)IC0Z

0>
-~c

>
.aI

...0.
Em...J c'0~(,)
tn ~u~.c~~u-(/)

O
~

N
M

O
O

~
~

~
~

~
~

~
OO

~
M

~
~

~
O

O
O

~
~

~
~

 
~

N
N

N
~

~
~

N
~

M
M

M
M

N
M

 
M

~
~

~
~

~
~

N
~

~
~

~
M

~
O

~
 

~
~

N
~

M
V

It')~

O
O

O
O

O
O

O
O

O
~

O
N

O
O

O
O

O
N

O
O

O
O

O
O

O
~

O
~

O

O
O

O
O

~
~

O
O

O
O

O
~

O
O

O
N

O
O

~
~

~
~

O
O

O
N

~
O

O

~
~

0~
~

O
m

m
~

~
~

~
M

N
N

~
m

~
~

N
~

m
~

N
~

~
m

N
~

~
~

~
~

N
N

~
M

M
M

N
~

~
~

~
~

~
~

~
~

~
N

O
m

~
 

N
N

N
 

~

O
M

N
M

N
~

~
~

~
~

~
m

m
~

M
~

~
~

~
~

~
W

~
~

O
~

W
W

~

oooooooooooooooooooooooooo~
oo

N
O

~
O

~
~

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O

N
O

~
O

~
O

~
N

N
~

M
~

O
O

O
O

O
O

O
~

O
O

O
O

O
O

O
O

~
~

O
N

N
M

O
~

N
N

~
-M

O
~

~
~

M
~

~
~

~
~

M
N

V
~

~

8



(/)
~.r.uc>.r....
oucO-o.r.u-~u>~cc.~...

1-~a>...u(/)

.r.c.~0...
o..c(/)

"tj0
...:"'
c 

...
o 

a>
u 

~
N

 
O-.J

~
M

..C
o

~
 

o
I-N

II)Q
)

'uQ
)

0.II)
~~oE'iII)I~0~1-Q

)
.::.
-0~~C

U

C
Q

~-"'0~Q
)

.c:Q
J

Q
)

...
rn...~0'-.c:
......:J
uE:J.c:

ci.u
c..
C

/)
C

/)
:J.:&

.
.=

 
O

u 
O

c: 
c:

>
- 

.-

.=
.=

'- 
u

ouc:
O

 
o.=ou~vo.=ouQ
)

-~c

>
.

Q
.)

...c.Eca
-J

V
I

~~oEC
UV
II~oZ

oXucu
.0a>
oXu:;;cn

M
~

~
~

~
m

M
~

M
~

N
N

N
m

O
~

~
~

 
N

~
~

~
 

~
 

~
 

~
 

O
 ~O

O
 

N
 

~
 

~
 

0 
~

 
~

 
~

 
N

 
N

 
~

 
M

 
~

 
~

 
~

 
m

 
o 

~
 

~
 

M
 

N
 

~
 

N
~

~
~

~
M

 
~

~
~

~
~

~
~

~
N

M
N

~
~

~
~

~
 

M
~

~
M

 
~

~

O
N

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

O
O

~
O

O
O

O

M
~

O
~

~
M

~
N

~
~

~
~

~
~

M
N

~
m

W
M

~
N

O
~

~
~

~
N

~

M
~

m
~

M
~

O
~

O
~

~
~

m
O

O
o~

~
~

~
N

m
O

O
~

O
O

N
~

~
~

~
~

~
~

 
~

 
~

~
 

~

~
~

~
~

~
M

O
~

O
M

~
~

W
~

~
M

M
N

O
~

N
~

O
W

W
~

N
~

N

o~
~

oooooooooooooooooooooooooo

ooooooooo~
ooooo~

ooooooooooooo

9



cn:J

..c:uc:>

.r.'-0uc:

O-o.r.u-~u.?;.

~c0..
~'-~a>
'-ucn..c:
c-:J0'-0..ccn

"00

~
~c: 

'-
0 

a>

(.) 
~

N
 

0-J

~
M

..C
o

~
 

o
1- 

N

(I)
0.1
'u0.1
~(I)

"'0'C
:

oE'i(I)Ic:oc:~0.1
.r:.
-O"0c:la

a.a.InIn;j
J:uc:>

I~c:
O

Q
J

-~c O.r.Ou o..c:
ou~v ~ooc..c:
u E::J
..c:
u -IUO~.r.--~U m"-"Cca0)
.r.0)0)
-(/) >

.
Q

)
~Q

.

E~.J

(f)
'C.~oE

l"iI (f)
I 

I
i c:0Z

~(,)
~..cQ

)
~(,)
:;;
cn

ooooooooooooooooooooooooooooo

10



!/):J
.t::u~>

.
.t::~ou~0-0.t::u-ro
u>

.

ro
cC

.-
ro~f-~d)~u(/)

.t::0')
:J0~o.c!/)

::Eo
~

"~
 

~
0 

d)
u 

~
N

 
0-J

.S
?M

.C
o

roo
f-N

U
)

41
"u41Q

.
U

)
"0c:oEIVU

)Ic:oc:~41
.c:
-O"0c:IV

/I)
"0

I'c10, E10/I)Ic:°
IZ

a]~-"CcaQ
)

.t:Q
)

Q
)

-cn-caO...
.t:--~uE~~

ci.U
c.U

I
U

I
~

 
~

I.r:. 
o

U
 

O
~

 
~

>
. 

.-

.r:.~
...U
oU~

10 
~ou~VO.r:.OuQ

)
lac I 
>

.0)
~0..

E~-l ~u~..0~~u;C
/)

000000

00..-000

M
O

O
O

O
N

000000

O
O

'V
O

O
'V

000000

Ic0-0..

~u.:n

000000

.r.I/)
;;:'0Q

)
c.c.u'0Q

)
...
:J-a.rouQ

)
...tJ)
I::
'0:JuI::c.ro...
-...Q

)

~0-ro
-.r.tJ)
:Jrou.r:.I/)

:;:ro
-0-I/)
-uQ

)
;Q

)
...

-I:::J0uo.r:.ou>
.

ro
c~

11



(/)Q
)

-ca

.§-(/)
Q

)

>
.

uc:
.~u:EQ

)

c.ca~t-~Q
)

~u(/)~Q
)

~O-J"'Cc:ca~Q
)

c.c.

::>~0-(/)
~~(/)Q

)
~Q

)
~~-c.ra

.u
M

 
Q

)
~

Q
) 

I
-~..c 

~
ra 

ra

t-2

~>c.>
~Q

)

c.>

Ew0.~......Q
)

~O-J

I j 
.

...
, 

:
I 

-

LJ

.uc.~u!Ew

~
Q

,) ~Q
.?c.oN

N
 

'- 
E

 
~

 
~

 
o 

o 
1-

('J-~
~

~
C

.O
c.. 

U
)

=
>

N
Q

,) 
'o;j"

(J) 
N

('J$~
N

N
N

Q
,)('J 

.--~
N

&
O

~
LO

l?5l?5
'o;j"
0

-c~0) 
~

..x:c..?C
")..-ro

'-E
~

..;too..-
roro 

C
")

:?:(I)

>
-

uU
)

Q
J

'-::J~
-

-+
-'

o..0::t--~
c.o~

cu 
"'0 

..-

()Q
J

~

Q
)

-roM
O

 
~N

Q
)~

C
"')C

"')C
"')

U
) 

.--~
N

roC
"')I.!");-;::;-

Q
) 

N
 

1.!")

--Q
) 

~
C

Y

r 
r--C

")
>

- 
C

X
:>

(0(oN
(.) 

L()C
X

:>
(O

C
")

C
-N

C
")..-O

0) 
.-cU

J 
O

 
O

 
O

 
O

(.)-
fEU

J

-C
")C

")C
O

O
O

~
C

O
Q

)
<

O
C

O
L()O

O
N

O
N

0000

<
.0

L()

L{)
0)

II>
,

UCa>
.(3
~illcC

U
a>

2 ~MIt)~0 II>
-UCQ
)

.(3
~illcroQ

)
:?:

0~~~0

12

t 
.

ro 
t

0. 
ro

ro 
c.

U
) 

ro
>

, 
>

-
ro 

ro
-0 

"0
N

 
,...

C
>

 
C

>
I:: 

I::
..: 

..:
::) 

::)
(.) 

(.)
(.) 

(.)
O

 
O

I:: 
I::

O
 

O
:;:; 

:;:;
ro 

ro
(.) 

(.)
.Q

 
.Q

-0 
"0

I:: 
I::

ro 
ro

~
 

~
'- 

'-
ro 

ro
E

 
E

Q
) 

Q
)

E
 

E
ro 

ro
U

) 
U

)
Q

) 
Q

)
.I::. 

.I::.
--.I::. 

.I::.
--.~

 
.~

U
) 

U
)

Q
) 

Q
)

U
) 

U
)

ro 
ro

Q
) 

Q
)

""Q
) 

"'Q
;

'- 
'-

.o 
o

2 
~

 
~

---0- 
-

E
 

° 
0

U
) 

I:: 
I::

O
 

.Q
 

.Q
.!::--
ororo

() 
.s 

.S
.c 

.D
"0 

E
 

E
~

 
° 

°
c. 

(.) 
(.)

E
 

ro 
ro

roU
)U

)
U

) 
.:?::- 

Q
) 

Q
)

E
"Q

."Q
.

° 
E

 
E

"O
roro

I:: 
U

) 
U

)
~

 
.!!! 

.!!!
=

 
.I::. 

.!::
«1-1-

~
 

N
 

M

>
. 

>
.

() 
Q

)
c: 

.c:
Q

) 
-

.u 
c:

Q
) 

Q
)

::=
 

.c:
Q

) 
~

0.. 
.c:

ro 
()

'- 
-

1- 
ro()

II 
Q

)
(W

 
.c:
-c:

0.. 
.-

ro 
"tJ

~
 

Q
)

'- 
"0

0 
:J

--
()

.c: 
c:

() 
.-

-Q
)

ro 
'-

() 
Q

)
ro 

~
 

.
-

.c:
.c:.

0 
C

/J

-.~
 

t;=
Q

) 
-0..

.!: 
"tJ 

.-
--

..Q
) 

()
C

/J 
C

/J.:.: 
-

.-.:: 
'- 

ro
II 

0 
ro 

"0
O

 
E

 
E

 
:J

~
 

C
/J 

Q
) 

ro
E

o() 
()

U
) 

.!: 
c: 

'-
0 

.-Q
)

0()C
/J 

0..
"'"".!: 

-0..
(W

 
0 

0>
 

.?::- 
:J

--
O

c:c:
O

 
~

 
0 

-g

II 
g>

 
~

 
.!: 

ro

.-0>
 

C
/J

.c:.
c: 

-ro
E

-C
/J

'- Cj)-~
 

-

.-:J 
Q

) 
"tJ

E
O

-t 
Q

)
ro 

.:.:
:J~

E
'-

0 
Q) 

ro

-roc: 
E

°E
:J 

c:
'- 

.--
0

:J 
C

/J 
Q

) 
-

-,... 
C

/J 
=

W
C

/J 
'"

0 
E

 
-,..

E
 

:J 
Q

) 
.~

 
-0

.!: 
C

/J
U

) 
c:-c: 

C
/J

0"0 
C

j)0 
.-

.!: 
Q

) 
c: 

() 
"0 

.~
0 

-.->
. 

Q
) 

C
/J

O
roro-.:.:c:

E
-c:roo

C
j)~

:J°
E

()

c: 
C

/J 
.Y

. 
.!: 

.c:.

~
 

Q
) 

ro()"tJ()
ro

Q
)

()-c:-
'- 

-ro 
ro

C
j) 

.!: 
0 

() 
ro 

()

E
 

C
/J 

Q
)ro.!:ro

-.-C
/J 

-0>
 

-
:J 

II 
0 

..9 
:J 

..9

O
 

c: 
e-0..~

o..
"tJ 

:J 
ro 

ro
Q

) 
O

..'-"'ii)'-
-Q

)t-,-t-
roE

.!: 
'- 

t;=
 

'-
-Q

)Q
)Q

)
~

 
,-a.,-~

C
/J 

0a.Q
)0

W
 

U
..::)~

-.J

ooq-
~

oq-
a)a)
o~oq-(,0

II 
II

0..0..
m

 
ro

~
 

1..

t-t-~
 

1..
0) 

0)

o..~
0..0

::>
..J

(/)oE(/)

0..c0C
J

0')
c::

cu~0')

E:J:

O"'0Q
.)

cuE(/)
w

c."
-



i..Q
)

c.c.~~-.c:C
')

~caurnQ
)

uQ
)

c.rni..Q
)

.c:
-0"C~carn
"C~oEcarn
-orn
.c:
-C

')
~Q

)

~i..0-~caQ
)

E
 

.
"C

 
rn

t: 
c.

ca 
cai..

.c:-
u 

i..
-Q

)
.ca 

~
~

 
u 

0
Q

)--

:c.s"C
laO

t:
I-l-ca

0.~i..
f-i..Q

)
0.
0.

:)

-..ccr::Jro

()cnQ
)

.0Q
)

cC
J)

~~...
1-...
0.)

~O-J

-EE-..coc:0.>

~1-0U
-

~
ooro~

O

~
~

O
)Lr:i~

o)rorororo
~

0)f'-C
'?(D

0)1::I:: 
1::1::

~
~

13

-EE-£l!";0L()0) 
C

"';N
O

>
t-- 

...ro 
ro 

(Y
") 

.ro 
ro 

ro
C

oc.oO
)c.oC

C
~

c.oC
C

C
Q

)..-roc.o(Y
") 

..-~

~'-0LL'-0) 
o~

 
..-0 

c.o

~
ot--ro(Y

")ooroN
L()roN

E
(Y

") 
O

 
ro..-N

c.o 
~

:J
Z

m
-Q

::
..c. 

-

0>
 

m
"O

 
-

ffi 
~

 
~

 
~

 
~

U
 

"O
..C

.-'- 
U

0 
ro"'Q

:;ro..C
. 

ro>
.

~
 

..c.-6 
Q

)Q
)O

~
C

..C
Q

)
w

 
0 

..c. 
-'- 

:J 
.-Q

) 
'-

.U
 

o 
U

 
o 

E
 

-C
/) 

..c. 
U

 
E

- 
~

 
0..

Q
) 

..c. 
.S

 
:J 

Q
) 

~
 

:J 
u 

E
o..0 

c...c.2..-:J..-u-.;:;ro

C
/)U

vuuC
/)vU

vC
/)C

/)-.J

m~
 

~
::c 

u
O

 
roro 

>
. 

ro
..c~

 
oQ

) 
Q

)c..C
O

 
O

 
L- 

..c 
..c 

L- 
.-Q

)
ou

o
E

r--U
)c.c.-

c 
-'-Q

)~
E

-~
 

..c 
.-:J 

~
 

", 
"'-' 

:J 
u

O
 

C
..C

:J~
ro 

u~
() 

, 
('I 

() 
() 

(/) 
('I 

~
 

(/) 
(/)

O.cOu"'C<
l>

0..
0..

"'(3
"'C<

l>
1-
::J

...0..
rou<
l>

1-<
l>

"'C::J
"'(3t::

(/)
<

l>
.cu...rouo.c:Ouro
...o1--



~ ~
i 

--!

~
 

i

.c (.) 
,

I 
;

MOON
I

0)
0)0)
O

f-

~0.-~(J
"CO'-

a..

.::oEC
/)

0-=oU"CQ
)

caE.-(/)
W~Q

)
Q

)
'-U-=C

')
~0'-0.c(/)

"C0~

uon:>
npoJr.f 

1lO
W

S
 

O
U

O
.') peleW

!~
S

3

14

-.~!::O"CQ
)

"'Q
)

uoo0N-0.:oC
J

1-nl 
~

 
..c 

~
 

.~

ca
'Z

 
~

~
 

t:
c: 

~
ca 

~
Q

) 
t:

..Q
 

-.-
~

 
Q

) 
>

<
..!:: 

ca
.-~

C
)"C

C
)=

 
C

'"
w

 
fJ) 

cn
fJ)
.->

.
.~

 
:?: 

..c

.: 
..-~

u 
o 

Q
)

..o 
a.

ca 
N

 
a.

u 
-ca

.~
 

...

~
 

LL. 
~

(/) 
(/) 

Q
)

::) 
;:) 

~

>
.>

-u
..c 

..c 
.r:.

~
 

-c 
C

)
Q

) 
nl 

~
c.. 

c. 
o

c. 
c. 

...
ca 

ca 
Oc

.-1- 
C

1)
.r:. 

.r. 
~

C
) 

C
) 

0
~

 
~

 
"

~
 

~
 

M
O

 
O

 
o

..c 
..c 

o
C

1) 
C

1) 
N

~
 

-c 
I

--NO 
O

 
o

~
 

~
 

O
I 

N
I

O
 

~
 

~
O

 
O

 
0')

O
 

O
 

0')
N

 
N

 
0')
~



15


