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FINAL REPORT, PART I. ORANGE ROUGHY

Orange roughy are a relatively sedentary species with little

movement between fish management zones. This is the conclusion

of our analysis of the numbers of parasites in the gut wall of

1251 orange roughy Hoplostethus a^fcl^ant^c^s from eiglit areas off

southern Australia and three areas off New Zealand (Fig. 1).

Fisli from each area were divided into three length groups

which averaged close to 28, 37 and 42 cm. Statistical analysis

of data on larval nematodes (Anisakis spp., Terranova sp., and a

spirurid) and larval cestodes (HepatpxYlon trichiuri and

Callitetrarhynchus sp.) discriminated five Australian and three

New Zealand stocks. These were: Great Australian Eight (area 1);

South Australia/west Victoria/west and soufh Tasmania (areas

2,3,4 and 5); Cascade Plateau/Tasman Rise (area 6); north-east

Tasmania (area 7); New South Wales (area 8); north-east New

Zealand (9); south-east New Zealand (10); and west New Zealand

(11) (Figs 2 and 3).

In four pairs of samples, little difference was found

between the parasite fauna of fisli taken during the spawning

season and fhose taken outside fhe spawning season in the same

area. Along the west coast of Tasmania there was a gradual

increase in tlie numbers of larval ascaridoid nematodes as one

moved south. This was apparent in both small (immature) and

medium-sized (mature) fish. These results suggest tliat at least



medium-sized fish spawn in the same locality that they inhabited

as juveniles.

Two manuscripts have been submitted for publication:

1) Lester, R.J.G., K.B. Sewell, A. Barnes and K. Evans. Stoc'k

discrimination of orange roughy Hoplpstethus at].anticus by

parasite analysis. Submitted to 'Marine Biology'.

2) Sewell, K.B. and R.J.G. Lester. The numbers of selected

parasites in Australian and New Zealand samples of orange roughy

Hoplostethus atlanticys, 1983 to 1986. Submitted to 'Tasmanian

Fisheries Research'.

Copies of fhe manuscripts have been lodged with FIRTA.

FIGURE CAPTIONS

Figure 1. Origins of the eleven samples of orange roughy from

Australia and New Zealand, and the 1000m depth contour.

Figure 2. Graphical representation of the similarities of tlie

parasite faunas of large roughy from Australian samples. The

first two canonical axes from a multivariate analysis are sliown.

Each sample is representated by a point surrounded by a circle

indicating the 99% confidence limit. Note that the parasite

faunas of areas 1 and 6 are distinct from other areas. When the

third axis was taken into account, area 7 was separated from all

otlier areas at the 95% level of confidence.

Figure 3. Similarity of parasite faunas from large fisl-i in New

Zealand.



r r

F^.t.

T

30°

1

40°S

J_L.

T
140°E

-^ -,
^^.^

aS't-
4^

140°
J.

T

n
h

6̂
^

_L

I..
0

-L

T
Q

9
'a 0

"•0

0

ft

^

<>

9

10

../J

0
&

0

v

T

11

T

,180°

T
180°

»

^ -
/

0

40°-

z.

F;^. Z

^ 3

CM
in

axisl



(Manuscript submitted to Tasmanian Fisheries Research, 1/88.)

The numbers of selected parasites in Australian and New Zealand

samples of orange roughy Hoplostethus atlanticus, 1983 to 1986.

K.B Sewell and R.J.G Lester

Department of Parasitology, University of Queensland, St. Lucia,

Brisbane, Australia 4067.

Send proofs to Dr R.J.G. Lester

Department of Parasitology
University of Queensland
Brisbane
Queensland 4067



From 1983 to 1986, 40 samples of orange roughy from Australia

and New Zealand were dissected and the numbers of selected

parasite species recorded. Most of the data was used for the

analysis in Lester, Sewell, Barnes and Evans (in press).

This paper contains the raw data. Australian fish are listed

first (Tables 1 to 3) followed by New Zealand fish (Tables 4 to

6). The length of Australian fish was recorded as length to

caudal fork (LCF). The length of New Zealand fish was recorded

as standard length (SL) and converted to LCF by the formula, LCF

= (SL x 1.10) + 0.195 (New Zealand Ministry of Agriculture and

Fisheries, personal communication). For each country, data from

small fish (20 to 34 cm LCF) are followed by those for medium

sized fish (35 to 39 cm LCF) and for large fish (40 to 48 cm

LCF). At the end of each table there is a group of fish

separated by a blank line. These are the short and long fish

removed from each size group to equalize the mean length prior to

the analysis in Lester et. al. Asterisks indicate unknown data.

The 22 columns in Tables 1 to 6 refer to the following:

Column

1 Autopsy number

2 Area (see Figure 1)

3 Area sample number

4 Capture date (day month year)

5 Fish length (LCF cms)

6 Sphaeromyxa sp. (1 = present, 0 = absent)

7 Spirurid sp.

8 Hepatoxylon trichiuri

9 Degenerate H. trichiuri.

10 Tentacularia sp.



11 Sphyriocephalus sp.

12 Callitetrarhynchus sp.

13 Anisakis type 1

14 Anisakis type 2

15 Anisakis type 3

16 Degenerate Anisakis

17 Terranova sp.

18 Echinorhynchus sp.

19 Ascarophis sp.

20 Glomericirrus amadai

21 Pseudopecoelys sp.

22 Scolex polymorphus

Tables 1 to 6 are fol lowed by Table 7 which gives the

locations for the 40 sampling sites and other details.

Representative specimens for the 14 parasite species have

been lodged in the Queensland Museum. Their accession numbers

are listed in Table 8.

Reference

Lester, R.J.G., K.B. Sewell, A. Barnes and K. Evans. Stock

discrimination of orange roughy Hoplostethus ajbl.a"^^HS by

parasite analysis. Marine Biology (in press).
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Ŝ
! s s £3

l-
i~

.

r
r
;

!
'.
. s co s F

3 s s

Cr
-

:~
A

f 
r;

s
-
:
-

-P
S

<3 {—
t.

E
i s ^ S
i

0
-- L
"

'-
•

'•
i

•
s s S
! s i-

a
i

S
i

E
-V

:
'^

.'
-l

1
^

.

:^
~

:

I
"
'-
; s is s

S
'^

S
i
S

A
S

i
h

j
S

^
S

*
 
*
i
S

 
*
C

"
-
*
 
S

!
U

O
^

!
S

(
3

^
U

!
S

i
—

L
H

*
 
*
 
A

 
*
 
*
 
*
 
x
 
*
 
*
 
*
 
•

+
 
*
 
•

*
 
*
 
*
 
*
 
*
 
*

S
S

S
S

Q
S

Q
S

S
S

'S
S

S
S

S
S

S
l
Q

S
-
S

'S
-
S

i
E

i
E

S
E

i
S

S
S

'S
'S

E
i
S

i
S

S
S

S
B

S
i
S

S
i
i
S

S
S

S
'S

S
l
S

S
i
S

S
S

S
S

S
C

S
S

.
S

S
S

S

S
S

S
S

y
S

!
S

S
i
S

S
S

S
i
S

h
.
J

S
S

S
S

t
3

S
'S

S
S

'S
S

Q
S

S
S

S
S

S
S

i
S

S
S

S
?
3

!
S

S
S

S
?
3

S
S

S
?
3

S
3

S
I
S

?
3

S
i
S

i
S

'S
'-
C

3
i
S

S
!

^
 —

 4
^

 ^
^

'•
•

3
 ^

 ^
U

 4
^

 ^
^

f^
 U

^
^

 K
^

J
 ^

M
^

r
-.

!^
 4

^
 U

}^
M

^
 ^

 ^
 ^

^
U

U
 S

N
^

M
L

H
C

n
^

y
c
- 

S
M

U
^

^
 U

1
 ^

 -
0
 4

^
 M

 U
 0

3
 ^

 ~
^

C
^

 U
1
 C

^
Q

--
 C

O
C

3
~

^
 -

0
 M

U
^

U
-
!
5
..
_
n

i
_
n

K
j
i
^

U
^

y
!
j
1
~

C
~

^
W

~
~

~
l

•
-
"
c
-
c
j
1
—

\
!
<

i
a
3
u

'-
.
i
^

~
^

!
S

-
&

 
M

S
^

M
M

—
S

i
^

^
[
j
i
U

1
—

C
"
^

u
i
^

w
M

M
S

S
S

i
S

S
S

!
S

S
M

S
S

C
^

'-
S

U
M

»
-
S

S
^

S
S

r
-
^

A
S

^

^— i^
^

^
A

^
C

^
—

u
u

^
i^

u
—

S
L

U
M

—
L

^
C

J
I
M

S
—

Q
'^

Q
'M

S
w

N
J
^

i^
J
"

U
\

t
S

\
^

 ^
^

t
-
-
3

 —
Q

S
^

U
!^

 ^
 ^

'•
•

3
w

 0
3

 ^
'S

Q
 ^

 t
>

 U
}
^

i-
i 

^
 ~

Q
f
S

 ~
^

^
^

 U
>

 ^
^

 ~
0

 4
^

 ^
 ^

 ~
Q

w
 ^

'^

i
-
»
 
M

 
^

 
—

 
,
—

 
i
.
-
i

^
y
^

^
L

n
^

S
S

^
M

^
S

S
—

0
3
M

^
©

L
"
^

C
^

i^
^

^
U

S
!M

^
M

U
lt

"
^

M
M

S
M

i5
Q

3
^

^

*
 
*
*
S

i
s
?
:
t
-
S

S
"
-
i
S

S
S

i
3

S
i
S

S
!
S

S
S

i
S

Q
S

i
S

S
i
S

S
*
l
-
*
S

i
A

i
S

!
3

i
-
S

S
!
>

-
S

S
S

i
*
 
*
 
A

 
*
S

S
S

S
i
S

f
3

S
S

i
-
S

i
-
i
S

,
S

!
S

;
i
-
t
'-

•
A

:
 
*
 
4

:
4

^
*
S

*
 
*
 
*
 
M

 
*
 
*
s
*
L

n
*
*
*
 
*
*
*
*
*
*
*
*
 
*
M

*
M

*
^

^
S

^
;
S

L
"
0

'-
U

^
*
 
*
 
*
 
*
"
*
S

*
 
+

*
*
*
•

+
*
 
*

1
-
t

*
 
*
 
*
S

*
E

!
*
 
*
 
*
S

*
 
*
S

*
S

*
 
*
 
*
 
*
 
*
 
*
 
*
 
•

*
 
*
 
*
 
*
 
*
S

*
S

*
S

S
3

M
'-
"
L

H
S

'S
—

*
 
.
^

^

*
 
*
 
*
t
3
*
S

'
*
 
*
 
*
S

*
 
*
S

3
*
t
3
*
 
*
 
*
 
*
 
*
 
*
 
A

 
A

 
*
 
*
 
*
 
A

®
*
S

*
S

i
S

S
S

5
!
!
.
.
-
4
®

i
S

'
S

*
 
*
 
*
 
*

•r
--2

;
K

 
K

 
i
K

E
l
*
S

*
 
*
 
^

S
*
 
*
i
—

*
S

*
 
*
 
*
 
*
 
*
 
*
 
:
K

 
A

 
S

C
 
3
-
:
 
:
*
:
 
*
U

*
S

i
5
K

-
4
' 
h

.
's

 
S

l
 
G

J
 
S

!
 
C

"
 
'5

 
y
 
S

 
A

 
*
 
•

f
e
 
•

•
"
 
-
•

.
?
 
•

«
 
''
"
•

 
-
!
' 
•

•
'-



L T

-» * .» •H- 0

•?t •» •;* * (3

S- -X- •» •»• 0

•S- * •» •K- t3

^ •» * •» 0

•S- * * -S- 0

* -s- * * (3

•S- * * # 0

a- * -x- * 0

# # -» •»• s?

^ •» * * 0

•s- •» •» * 0

»• -if * # 0

•S- * -» » 0

s- # # •» T

•X- •* •* # 1:

-;• -X- # # I?)

s- -H- -X- * 0

ii- •8- # * '):

•s- * * •* £

?f- * * * T

y * » * 0

s- •» # * (3

»• •!+ * # 0

N- -H- •» -X- 0

s- # » -S- 0

•S- * * 0

s- •;•{• •» * (3

•S- # # 0

a- » •:* •?(• 0

?i- # # * (3

N- * •M- •» 0

a- -X- * * ']:

;+ * •?<• # (Q

is- •» •* # (3

S- •» * *••»(•

;(••»•»* #

[y Z 0 £ (3
3 T 0 ST 0

•t 0 9 61

1: t3 £ L (3
i7 (3 (3 17 0
:+ •»*-»•»

a z. s: SB
•f -s- •» -a- •<i-

s- # » -S- •X-

r ••;(• # # •»

i- -B- •S- * •»

<• * # •?<• *

T * •» # *

/) 0 0 £ 0
(3 Z £:: 0
0 CT £ (3

^0 T •( (3

(3 (3 3 0
(3 0 0 (3
->i- ^ -^ i25

•» •» # 0

# * # a-

0
(3
0
•t

0
f;,

\7
0
£9
L\f
•i7S

1:T
0.S

•I:

W7
9
0S
(3
c'

£:•(

Tt?
1:
0
•l7

(3
0
(3
0
0
0
0
s
(3
0
<.^

0
s
fr
1:
•b

s
':"•

-;)*

{'..,

s
6
0
C.c

C-/

9
9£
*:"•

8
0

T
1:
0

0

61
/..

T
0
I;,

+/T
0
0
6S
TTS
TS1:
'.-F

l7T

T
•:.^

0
0
(3
ST
Z£
£8
/.£

c..*

T
6

fr
0
T
(3
0
0T.
3'C

ST
s
<3
T
£T
0
81:
(b

6
{...':,:.'.

c.i

I
9
89
<:^

9
ST
917
(31:
Q
0
i2)1:

'I:

0
T
0
0
(3
0
0
(3
L
s
ST
t"'
J'

9
0
•l7

1:
0T
~T
":.-r

•[

/:.

8
(3
0
t.-f

0
•c

<3
','...•

0
0
0
(/')

(3
•{

£
c-

9
0
0
8
•I:

T
s
1?1:
•I:

g)
•i7

9
'''"'

I'.'.;

'."•

•I:

•\7

0
0

0
I'...-

0
T.

T
0
I
0
T

I'.'.*

Q
/-.

9
•t

c

1:
0

•I:

0
6
6
0
0
c
'•"'

0
0
0
1:
0
9

0
(3
8
G/

•;.*./

i3

(3
'^

\.,f

0
<3
•l7

0
<:f

0
^
•I:

\'.J

(3
0
T
£
'.'...•

I/)
•[

0

59
9 T 1:
£'l/

QG
TS
39
8
9
(39
Z.TS;
'Z.LZ,

8£
98
(3 T
39
S3
zs
9S
9S
9£1:
•I: 01:

89
£8
8,.

LG
09
LL
+/ T 1:
69
T9
•l7S

60 •(
0,'.

317
66
ST
0Z
LZ.

01:
89
Z.£

£9
(38
G-b

•l7£

''-/ (.^

•b£

•l7T

S£
£l7
917

w.
1:9
Tfr
8£
TS

Z-t?

03
l£:

0
0
0
1:
0
0
0
0
(3
0
0
0
0
(3
0
(2)
0
(3
T
(3
0
(3
0
0
12)
0
0
•I:

0
{3
0
T
0
0
0
0
i2)
0
0
0
0
0
@
0
(3
0
0
0
0
0
0
0
0
0
0
(3
0
(3
i3

0
0
0
0
0
0
0
0
0
0
ra
(3
(3
0
0
0
0
0
0
0
0
(3
0
(3
0
0
0
0
0
(3
0
0
0
0
(3
(3
0
T
0
(3
0
0
0
0
(3
0
0
0
0
(3
i.3

(3
0
(3
0
0
0
0
Q

*

*
*
»
#

*
#
•»

*
#
*
•»

*

*
-it-

•X-

•»

*
•N-

*
•»

*
»

#

*
•s-

•it

#
•X-

#

*
•*

•ii-

•X-

•»

#
•»

#
•st

#
*
;i-

•s-

*
#

#
•s

#

#
•I:

13
(3
I/]

0
0
0
0

0
0
0
•t

0
0
(8
0
0
(3
0
0
0
0
0
(3
0
0
(3
0
r
0
0
i3

0
(3
0
(3
0
(3
0
(3
0
(3
0
0
0



±
i 

-j
a
 ^

 -
&

 -
C

s
 -

?
>

 4
s
=

 -
p

a
 A

-I
^

 j
^

- 
^

 -
&

-?
=

. 
A

, 
C

.-
4

 L
.'
J

 M
 M

 M
 ?

-.
J

 r
'.
J

 •
r
..
3

 r
-.

J
 •

—
 i

-^
 —

>
-*

—
"
•

 -
b

 4
^

 A
 J

s
, 
J

^
 A

 -
p

a
 ±

s
 -

&
•

-&
 -

is
' 
-&

-S
. 

-^
 -

&
. 

h
.3

 M
 r

-.
j 

r
-J

 r
..

.;
 M

 M
 K

' 
-n

. 
-b

 -
£
s
 -

£
s
 -

£
2

L
"
U

^
J
M

M
^

^
^

3
U

^
U

^
S

S
S

E
<

i<
3
n

^
C

Q
~

^
^

^
•

^
^

^
C

^
C

^
t
^

C
^

U
^

ju
•

-
^

^
^

^
—

S
i
"
5

!
~

Q
U

1
^

^
i
S

~
0

0
3

~
^

C
N

G
3

W
^

—
 ^

!
^

—
:S

^
0

3
L

n
A

U
©

^
[
>

^
f
J

1
^

<
i
i
>

L
H

4
s
^

^
!^

 ~
^

^
^

 ^
\

i^
 ^

 ^
 -

^
 ^

 ^
1

'^
^

^
^

 ^
 ^

^
^

^
 ^

 ^
 '
•

^
'^

 ^
 ~

^
^

~
^

 ^
0

^
 e

^
 0

^
 0

^
 S

s
 C

^
 0

^
 O

S
O

^
Q

'-
 O

^
O

S
Q

^
 0

't
^

^
^

^
^

^
^

^
&

^
^

^
^

^
^

^
^

^
^

^
^

w
^

w
V

^
h

S
K

K
^

!^
^

U
\

U
^

U
iU

\
U

lU
\

U
lU

i^

r
y
 
M

 
r
^

j
 
M

?
-
.
;
 
M

 
w

 
U

 
U

 
M

 
w

 
^

 
i
^

l
 
^

^
^

^
^

^
^

^
^

l
^

^
~

^
~

^
~

^
^

^
^

^
S

i
S

S
S

S
S

S
i
[
S

C
G

0
3

f
f
i
C

O
C

Q
^

w
y
^

C
~

^
y
w

y
S

S
Q

S
S

E
3
S

S
S

S
S

S
s
S

S
l
S

S
S

S
S

i
S

'S
i
S

S
£
3
r
-
—

^
r
-
—

^
i
S

"
^

^
"
"
—

^
—

^
^

^
—

"
^

"
I
S

S
S

S
-
S

^
^

 —
 —

^
 ^

—
^

 r
^

^
r
^

 i
^

 ^
 ^

 ^
 ^

 —
^

•
r
>

-^
-r

^
r
>

- 
^

r
^

 Q
S

 Q
Q

 Q
S

 ^
U

w
^

 ^
W

^
!^

3
3
5
3
ro

0
3
C

O
Q

3
a
3
C

O
Q

3
Q

3
C

Q
Q

3
C

O
Q

3
E

S
Q

3
a
3
C

O
I
J

J
 ^

 i
jj

 :
^

: 
U

J
0

3
a

'0
3

m
Q

3
Q

3
0

3
a

3
0

3
a

3
C

3
0

3
a

3
Q

3
C

2
0

:i
C

G
a

3
0

3
0

2
C

C
C

O
Q

3
C

O
G

3
Q

3
Q

3
C

O
C

3
C

O
C

C
tZ

iC
3

'X
i

L
J
1
t
"
U

1
t
J
'L

R
L

H
C

J
1
L

n
u

iU
L

H
t
"
L

H
U

l'
ji

L
H

L
n

A
^

A
^

^
A

^
w

i"
y
i~

U
G

~
- 

Q
--

 0
'-

&
•

•
 0

'-
 C

r
- 

0
~

- 
!;

•
'•

 C
r
- 

&
•

•
 Q

~
' 
0
-'
 .
0
~

' 
0
~

' 
0
'-
 0

- 
0
~

- 
0
~

-

4
^

^
^

^
A

A
^

^
^

4
^

4
s
4
^

4
^

^
A

4
^

A
4
^

A
^

^
^

^
^

4
a
^

^
^

A
4
s
4
s
A

4
^

^
f
<

s
^

 S
3

 ^
^

 —
 —

 ^
t
\

S
 ^

U
l^

^
'-
^

S
^

 G
S

—
 ^

"
S

—
 v

i^
 —

^
S

S
 —

—
 t

-
.!

^
 ^

 w
 4

^
 ^

 ^
 ^

^
 ^

K
t
-
J

 r
^

'3
S

S
S

!
S

S
Q

>
-
S

i
l
S

!
S

S
S

S
S

'-
''
S

'S
i
S

S
S

!
S

S
S

3
S

i
S

3
S

S
B

'-
t
S

;
!
S

f
3
.
'S

S
 
*
 
S

S
E

i
S

s
 
*
 
S

S
S

S
S

 
*
 
Q

S
 
*
 
S

S
i
S

 
*
 
*
S

'i
S

S
S

K
-i

w
 l

"i
 C

J
i 

<
i 

S
S

 i
3
2
 •

-
S

 G
^

C
^

0
3

t
C

S
!S

S
<

iE
3

S
C

J
!0

-S
i

S
S

S
S

-
C

S
i
S

S
S

S

'3
S

Q
S

5
'i
S

S
!
S

'Q
S

Q
S

i
S

-
M

i
-
y
Q

2
M

5
.y

t
J

1
<

i
S

 
G

^
C

^
0
3
t
C

S
!
S

S
<

i
E

3
S

C
J
!
0
-
S

i
 
i
-
H

 
w

M
—

C
3
E

S
S

S
S

E
S

S
I
S

 
-
C

 
-
b
—

E
3
*
'j
'S

!
!
S

S
S

!
3
S

-
C

S
'S

S
?
3
S

*
Q

S
S

?
3
l
5
S

S
S

.S
i
S

G
'!
S

S
i
S

S
*
i
-
£
3
*
-
.C

C
3 C

3
?
3
S

^
S

i
S

i
S

i
!5

S
i
S

'S
£
3
Q

S
£
3
S

S
E

S
:*

S
E

!*

S
E

3
i
S

i
S

'3
?
3

S
£

3
S

i
l
S

S
?
;S

C
3

S
S

S
S

S
E

S
S

S
!
S

S
S

!
S

S
i
S

i
Q

S
C

3
S

i
S

3
S

!
S

!
5

'3
S

S
i
S

S
S

!
i
S

S
S

!

S
S

S
S

S
 S

S
S

 S
S

S
M

S
S

S
i 

S
E

; 
S

 S
S

'S
i^

 S
 S

 I
S

 S
; 
S

S
S

 S
 S

S
 S

s
 S

 i
3
 h

J
S

 S
 S

 S
E

 S
!S

®
 S

S
i 

S
 t

3
 S

S
3
 S

 S
S

 S
S

3
S

' 
S

! 
S

 S
i

•
-
 
-
L

 
;
:
3

4
:
 
C

.
J

 
:
«
.
 
*
 
y
.
 
U

i
 
^

.
.
.
i
 
^

 
r
.
.
j
 
,
-
.
.
.
•

!
 
A

S
S

*
 
M

 
*
 
*
 
~

.
Q

 
i
—

S
' 
i
—

 
'-
^

 
S

 
r
-
t
 
*
 
?
!
<

 
*
 
M

 
*
*
*
*
*
*
&

*
 
*
 
s
j
;
 
*
 
*
 
*
 
:
*
;
 
*
 
*
 
*
 
:
f
c
 
-
S

f
.
 
:
*
:
 
y
.
 
A

 
+

 
x
 
:
^

 
:
r
.
 
^

.
 
x
 
•

A
 
*
 
^

S
S

i
S

S
!
Q

E
3
S

S
S

3
S

]
S

S
G

'S
'l
S

S
S

S
'S

S
S

i
S

i
S

S
?
3
S

S
^

]
S

S
S

i
S

!
S

S
!
5
S

'S
E

i
t
3
S

i
S

S
'!
5
i
S

S
S

i
S

S
!
S

!
3
G

!
S

S
S

Q
S

 Q
 S

S
f3

S
S

S
Q

S
 S

S
.—

 '
S

f.
S

E
i^

G
Q

S
Q

S
S

'S
S

S
Q

Q
 G

 S
 Q

 Q
 S

 E
.Q

 S
Q

 Q
 G

 G
.Q

E
.S

 S
 Q

Q
 Q

Q
Q

 Q
 ^

S
 G

G
 B

 Q
 Q

Q

^
U

M
M

h
j^

4
^

Q
"
^

C
"
L

"
M

^
^

^
M

-
&

i
-
^

<
"
i
0

3
M

i
-
-
M

U
1

h
J

 w
—

^
y
C

C
^

O
"
Q

3
0

2
C

~
4

s
C

^
E

S
C

O
^

l
J

^
~

^
C

3
~

^
Q

'•
^

L
^

~
^

0
~

•
(
J

I
n

'<
!!

-
^

'•
^

•
•

^
U

!
^

~
C

C
^

^
G

^
^

L
^

^
J
M

C
^

~
~

^
0
3
M

C
O

L
^

A
S

C
^

M
A

^
L

^
^

^
^

^
M

^
J
^

M
^

E
!C

^
t
R

C
^

Q
~

•
<

^
I
—

S
~

^

i
^

0
3

u
i
J

i
i
^

C
^

J
^

^
M

-
^

^
S

C
"
4

a
Q

^
L

"
L

"
S

M
^

—
S

—
S

^
t
^

y
^

^
ji

^
C

^
^

J
S

M
S

M
S

^
^

J
M

S
S

S

E
>

 0
:1

 M
 ^

.!
S

r
-l

^
4

2
.!

-l
~

0
'>

 U
 -

.0
 -

•
Q

 U
1

 I
-'
-.

' 
•

'•
J

 K
'!
 C

"
- 

'—
 t

.H
 C

.-
-1

 S
 i

-"
 C

D
 -

?
s
 •

-*
 >

-'
•

 C
.'
-i

 !
—

 0
~

 S
 ©

 •
-1

 •
:.

•
-'
 ©

 B
 i

-t
 i

—
 M

 M
 '
—

 S
 U

 E
! 

Q
 t

-t
 S

 S
' 
C

3
 E

! 
C

S
i 

-p
s
 0

:i
 E

3
 M

 S
i 

S
 i

S

"
 
"
•

 
f
:
3

 
1

-
1

.
 
h

.
.
'
j
 
M

 
-
^

 
i
-
t
 
>

-
*
 
y
 
!
-
^

 
!
-
t
 
!
—

 
1

-
t
 
h

-
 
—

 
r
-
.
J

 
1

-
y
 
r
-
 
1

-
t
 
?
.
j

Q
 ^

U
\

^
 ^

 U
^

^
-O

S
 ^

^
^

•
.3

1
^

 ^
 V

^
 ^

U
]V

^
 ~

G
^

- 
^

S
 w

Q
^

t
-.

j 
^

 ^
Q

 ^
 ^

 U
<

 ^
 ~

^
h

3
^

 !
>

 ^
 Q

^
 ^

n
^

Q
 ^

U
\

U
\

Q
 —

U
\

r
O

U
\

-^
'3

^
^

—
 ^

 U
<

~
^

 ^
^

^
 w

^
J

 h
3

^
 -

C
^

h
-3

^
—

 (
^

M
 S

 S
 S

 I
S

 ^
 Q

 —
 Q

 Q
G

 S
 G

 ^
 Q

M

S
3
—

S
S

S
i
5
S

U
S

!
S

S
i
S

S
i
S

S
S

5
'S

-
S

!
S

S
!
S

S
*
—

*
*
*
S

E
.
S

®
i
S

i
S

S
S

S
S

l
S

?
3
S

S
S

.
S

S
S

i
S

C
3
S

i
.
S

S
S

©
S

!
S

i
S

S
S

*
*
*
*
*
*
*
*
*
 
*
^

 
.
*
*
*
 
:
-
f
:
 
*
 
:
.
i
<

:
r
<

5
?
j
t
*
 
*
!
S

*
 
*
*
'—

*
*
 
•

3
f
.
 
L

.
-
4
 
F

-
.
.
i
 
*
 
•

+
:
 
*
 
*
 
.
+

4
:
 
*
:
i
<

 
A

*
.
-
*
:
*
*
 
*
 
*
 
*
 
*
*
 
*
*
 
*
*
 
*
 
:
•

;
•

:
 
*
 
;
?
:
 
•

•
*
-
 
*

*
*
 
+

 
*
•

+
 
*
4

:
 
t
*
 
*
.
*
 
+

A
*
 
A

 
*
 
i
j
s
£

5
 
4

-
.
 
*
 
^

 
C

.
^

 
*
 
*
 
*
 
i
S

 
A

 
*
 
*
 
r
-
 
I
S

 
*
 
*
 
*
 
*
 
*
 
*
 
.
*
 
*
 
*
 
A

 
*
 
*
 
*
 
*
 
*
 
A

 
*
 
*
 
*
 
*
 
*
 
+

 
*
 
*
 
*
 
*
 
*
 
:
+

:

*
 *

 ^
: 

*
a

k
 *

-
4

: 
*
 %

 *
*
 *

*
*
 *

.*
A

i
S

!
*
 *

 *
S

S
K

 *
 *

 S
 *

 •
*
: 

*
 f

3
:^

::
«
c
 *

 *
 s

l
; 

*
 ^

 i
n

: 
*
 s

c
 s

: 
:?

: 
:«

 *
 A

 *
 *

 *
 x

 S
K

 *
 a

: 
*
 :

.K
 *

 '
»
: 

*
 w

.

iS
x
x
^

w
^

x
^

*
x
±
w

x
w

x
±
^

w
^

w
*
w

^
^

*
w

^
^

^
±
^

^
a
k

^
'!
c
-
!
k

i
k

y
t
±
^

!
:
d

f
w

»
c
 
*
 
*
 
•

'•
•

:
 
*
 
•

•
'-

•
<

-
 A

 •
•

»
 •

•
•

-



~
~

j 
-
^

 ^
 i

—
 •

-
t
 &

•
•

 c
r
~

 0
~

-
 O

'-
 ;

>
 &

~
 Q

~
' 
C

~
' 
0

 0
~

-
 0

^
 &

-
 C

?
-
 0

'-
 0

~
-
 0

~
-
 C

r
-
O

'-
 O

1
-
 C

^
 &

•
•

 Q
'-
' 
&

•
•

 Q
~

-
 0

^
 0

'-
 0

 Q
-
 Q

~
-
 ^

 0
~

-
 0

~
' 
C

O
 C

D
 -

•
^

 ^
 -

^
 '
•

^
 -

^
 -

^
 -

^
 -

^
1

 ~
~

j 
*
•

<
.'
 '
-
-
j 

'•
~

' 
-
•

^
 ^

i 
A

 -
£

a
 -

&
. 

^
.'
 -

t
i

M
 M

—
W

 S
 -

C
L

n
L

n
A

^
A

4
s
^

^
a
3
0
3
G

3
3
3
~

^
^

^
~

^
'~

^
C

"
C

"
M

M
^

U
i
-
£
3
S

S
S

!
C

3
C

3
S

i
~

C
C

C
-
-
s
C

C
!\

3
L

"
~

^
<

i
 ^

 ^
 -

Q
-
'i
 ^

t
^

 <
s
0
3
 ^

i
f
^

 ^
3
 <

s
S

 ^
^

•
•

5
 f

S
^

—
S

U
l
^

S
 ^

M
 ~

0
 ^

^
 K

^
 '
-
Q

 -
Q

Q
~

^
^

 U
}
4
^

-C
'-
C

 -
C

 ~
C

<
1
 0

3
 C

2
Q

3
 0

3
 -

is
, 
..
"I

 U
 y

 U
 C

/.
i

"^
J

 0
'-
 S

 C
Q

 '
^

1
 Q

~
- 

i-
n

 -
i^

0
- 

0
~

- 
&

~
 C

"
 w

 •
'-

^
^

^
~

^
^

~
^

^
^

^
^

^
^

^
^

^
^

~
^

\
l
~

^
^

^
v
!
^

^
^

^
^

^
'^

^
^

'^
~

s
j
^

^
^

^
^

^
^

^
^

^
^

~
^

^
^

^
^

^
^

M
M

M
M

M
L

H
C

J
l 

^
~

^
^

~
^

~
^

~
^

^
-^

0
"
t
^

Q
-C

^
O

'•
C

^
C

^
!^

0
^

0
"
l^

C
^

O
~

•
0
~

•
e
^

O
^

O
^

t
^

O
"
n

~
•

C
l•

Q
"
S

J
1
il

^
^

J
iL

^
y
iC

^
t
^

t
^

M
 M

 M
 M

 ^
 t

'-
j^

^
 ^

t
^

 t
v
 ^

3
 ^

.j
t
^

 ^
f'
-J

 h
^

 ^
 ^

h
-3

 ^
 !

^
 ^

 t
--

2
 }

<
5

F
-.

3
 ^

 f
^

 K
 h

i 
—

^
^

^
l
^

~
^

^
l
~

^
^

Q
l
-
O

^
C

^
!
>

Q
~

-
Q

^
C

^
'0

~
-
£

^
^

0
'-
C

s
n

^
O

S
O

^
G

^
O

^
Q

^
O

'C
^

Q
~

'O
S

U
^

—
—

—
—

—
—

—
 
''
.
!
 
~

~
<

 
~

^
 
•

•
-
4

 
~

~
<

 
•

~
~

!

S
S

S
S

S
S

S
S

i
S

?
3

S
S

!S
3

S
i
£

3
S

!£
S

S
!S

!S
S

S
£

3
S

S
!£

3
S

?
3

£
3

i
S

!S
.S

!E
;i

S
i
S

S
S

S
S

S
i
?
3

E
3

S
-
?
3

E
3

£
3

S
:S

!E
S

i
S

C
^

O
~

•
O

^
C

^
r
^

•
Q

^
O

^
C

^
A

A
^

4
^

^
4

^
4

a
4

s
^

4
a

A
^

4
^

4
s
A

^
4

^
A

A
^

^
C

3
S

3
"3

Q
;a

3
0

3
iX

ia
2

C
0

0
3

a
3

0
3

0
2

5
3

a
3

Q
3

G
3

C
2

0
3

C
0

0
3

Q
3

a
3

a
3

C
0

0
3

Q
3

0
3

ro
Q

3
0

3
a

2
0

3
0

3
rc

iC
O

C
3

ff
i

S
J

1
L

R
tR

L
H

U
1

tJ
1

L
H

L
R

L
n

L
"U

1
C

"U
1

L
n

U
'L

H
y
iC

J
iU

1
C

H
L

H
tn

L
H

y
iy

iy
i(

J
;U

1
L

H
t"

t"
L

n
u

A
4
^

^
^

4
a
4
s
±
;
^

A
^

^
4
^

^
A

4
a
^

±
i
4
s
4
a
^

4
&

4
s
A

4
^

-
>

^
4
a
A

^
^

Q
 ^

 ^
3
t
-.

2
 ^

f^
^

 M
S

 Q
 ^

S
f-

.2
 ^

S
 ^

 ^
 S

 ^
 ^

U
S

^
^

U
'-
S

'S
 t

S
\

 ^
 t

v
 ^

 U
t
<

! 
^

 ^
 '
•

•
! 

t
^

E
S

S
i
S

S
S

'S
'5

s
S

S
S

i
S

i
S

S
"
-
!
S

i
S

!
S

!
i
5

?
3

S
S

-
-
S

S
S

*
'S

S
S

Q
-
S

-
S

S
i
S

£
3

S
l
i
S

!
?
3

!
S

S
S

S
S

i
i
3

i
S

S
S

i
<

3
S

s
3

M -^ S
i

;~
t

"
-
!

-b !-
H s r— S
! s E s
" s

M -& s 03 ±
s

'•
u s h
.-

i s £3 K
3 s iS

K
'1 A S *-
^

J

T
:

'-
•

'•

-&
,

rn s t
"

•5
i

•
s s Q

t
'.
{ s co o'
J

-t
a S
!

1-
..J s s s £3 !S

i.
.-

-! £3 U
J

f.
-^ .!
V

\
,' S
!

L
-*

J s s s s
- s

L
" £2 r

?
:

CD CJ
i

f̂ 
n S3 ..

. S
i

?
~

;

i5 s IS

'-•
••

i

s
!

!-
?
-.

I"
T

I

L
" A ~~
^ s * £3 is

!\
3
 i

^
j 

u
 M

 *
~

~
1
 U

 w
 ^

 Q
-

—
 •

J
1
S

ih
J
S

i;
3
S

iS
L

H
S

iA
-
S

-
^

 
M

-
O

U
-
C

'O
-
f
c
C

O
i
-
-
-
 
U

C
O

 
4

;
C

^
-&

f3
!-

n
O

~
'i
-'
l~

S
t
j!

<
}-

C
;3

S
S

t
-R

i—
C

jl
S

-p
s
fJ

i
f
'-
.j

 -
•

0
 '
"
*
' 
K

J

w
 ~

C
 i

_
H

 C
.'
4

 -
0

 i
n

 S
—

 —
 M

c
o
 u

-i
 s

K
 S

 £
3
 E

!
IS

; 
S

2
 t

r1
 ?

3
S

S
!
i
3
S

®
S

S
i
S

?
3
S

i
S

*
S

!
S

S
Q

S
S

<
3
S

<
!
<

!
S

3
9
S

!
S

'U
?
S

i
S

i
S

i
S

S
!
S

'S
S

S
^

S
S

L
H

'S
S

S
S

!
S

3
S

S
'S

S
S

Q

S
S

—
 
S

'.
S

'S
S

S
'r

S
S

S
S

S
S

E
i
S

S
S

S
S

S
S

S
S

i
S

S
S

S
i
S

S
S

S
S

S
S

S
^

S
S

i
S

'S
i
S

i
S

S
'S

S
S

S
'S

S
i
S

E
'S

!
B

S
Q

®
S

S
l
3

S
.
S

S
'S

S
S

S
!
S

S
i
S

U
S

S
'^

S
!
5

S
!
S

!
S

S
S

!
S

—
i
S

S
-
^

S
'i
S

S
S

S
S

S
S

S
S

'i
-
S

'S
i
S

S
S

^

^
A

A
^

:
 
*
 
*
 
A

S
- 

(3
 S

 E
i 

iS
 E

 S

•
-
S

S
S

 E
i 

S
 S

<
- 

S
 -

5
 C

C
 -

^
 -

&
 S

i
-£

s
 4

&
 ^

 -
Q

 P
j 

~
^

! 
!—

^
::

<
;$

 ^
c
 *

 A
s
;:

*
 *

 A
 s

|
<

 ;
!;

 •
+

 ^
: 

^
•

. 
-
.^

 •
A

: 
:f

f
. 

i
f
. 

*

!S
?
3

S
!3

S
!?

5
E

'!
S

iS
!S

S
3

S

S
S

S
S

M
S

—
E

iS
S

S
S

Q
S

S
S

iS

s
fs

 s
p

 A
 ±

 *
:

?
"•

:

^

^
. 

:^
 '
^

 :
^

 ^
. 

^
'^

 ^
:y

.^
<

^
. 

^
 '
^

•
•

^
: 

^
 '
.^

 :
'h

 ^
 ^

S
 S

 S
3
 S

 S
-G

i 
S

'f
3
 S

C
3
S

S
S

r
3
 S

S
 S

 S
!S

 r
-.

J
 S

 5
! 

S
 S

 •
S

'-
 £

3
iS

S
 E

! 
iS

 i
S

 S
i

S
'S

' 
S

C
3
 S

 S
3
S

3
 S

!C
3
 S

£
3
 S

! 
£
3
 S

S
 S

 S
 S

3
 S

S
G

iS
'O

 S
C

3
S

 S
i 

®
S

 S
S

 S
! 

t
3
 E

! 
S

 i
S

'

V
. 
*
 ±

5
s
 S

 S
 S

3

S
i
S

S
Q

l
S

S
S

i
S

S
?

M
C

^
L

^
C

^
^

;y
1
r
<

i
C

^
^

r
^

U
'^

l
-
^

j^
4
&

L
"
^

^
^

L
^

—
M

M
W

M
—

4
^

U
S

^
r
S

C
R

Q
3

L
"
h

J
-
O

^
^

M
O

"
<

i
<

'0
"
Q

3
4

a
i
^

~
C

i
S

U
1

M
M

M
M

S
l
-
M

^
^

^
A

'^
^

^
r
^

 
?
•

.
.
!
 
^

 
'^

 
•

•
-
 
S

 
i
-
H

 
M

 
L

H
 
—

}
^

,
,
_
i
>

i
!
^

^
U

t
.
a

 
S

 
^

 
U

\
^

 
—

 
^

t
<

s
 
^

 
^

^
 
f
<

5
 
^

h
^

U
!
 
^

r
>

-
 
^

U
-
^

r
-
^

U
l
 
U

\
^

n
<

S
 
^

!
^

 
^

 
r
3

 
^

 
U

^
 
K

S
 
U

S
K

f
^

S
 
W

 
i
-
"
i
 
i
A

;
 
C

"
 
0

~
'

M
C

O
C

^
y
Q

~
-E

J
1
S

 ^
^

3
!J

1
C

^
E

iy
L

"
A

^
M

^
j^

^
J
M

^
C

^
^

-^
a
2
^

3
^

J
C

^
M

M
^

M
U

S
L

"
^

^
2
^

S
^

S
\

i^
U

•
-
"
 
~

c
 
"
-
 
r
^

 
u

 
•

i
"
 
"
-
•

t
:
3

 
^

-
 
i
\

3
 
r
-
J

 
i
-

C
T

- 
•

-J
- 

i.
4

 K
j

-p
s
 C

.-
4
 U

<
!-

&
,—

 r
-
J
 U

 »
-
 y

 ^
—

A
C

^
~

^
W

U
1
C

O
±
s
^

U
i
U

L
^

A
^

L
"
M

M
U

S
s
5
~

^
!S

S
Q

"
Q

'h
J
C

G
S

i
~

^
0
"
C

^

^
j
t
—

i
—

r
.
j
^

a
 
K

^
 
r
.
.
J

 
?
-
?
-
)
—

i
—

 
M

—
 
'
-
t
'
—

•
-
l
h

j

M
S

i
'-
H

M
'-
.
'-
i
j
S

'J
l
 
®

M
Q

3
^

n
v
S

—
0
3
^

!
^

f
^

—
t
n

Q
^

U
!
^

Q
2
S

!
4
s
S

G
i
^

U
^

U
"
^

Q
3
M

^
U

S
!
>

^
<

)
^

i
^

S
'5

i
£
3
*
;
3
G

'-
' 
S

S
U

Q
S

M
S

S
S

^
S

"
—

^
S

i
S

S
^

E
^

^
^

—
^

-
S

S
E

S
i
S

S
S

^
'-
S

i
S

S
S

'-
S

S
S

'-
S

S
S

M
U

S
'S

i
S

i
S

:
r
.
 
v
f
 
*
 
a

p
;
 
S

3
 
*
 
*
 
^

*
+

*
;
|

r
.
y
.
*
*
*
.
*
*
 
*
*
 
*
 
%

 
*
 
*
 
*
^

 
^

 
^

A
*
 
*
*
*
^

 
*
 
*
 
^

*
.
 
¥

 
*
 
*
^

 
*
*
s
f
c
;
K

*
 
*
 
*
 
*
 
A

 
w

:
 
*
 
•

^
 
t
-

*
 
*
 
*
 
*
r
-
»
:
 
.
f
 
*
?
!
;
*
*
*
 
$

 
A

 
:
*
:
 
:
«
:
 
.
1

 
*
 
*
 
*
.
 
*
 
*
 
K

 
s
k

 
*
 
*
 
M

e
 
*
*
:
*
:
 
:
«
*
*
*
+

*
 
t
*
 
*
*
*
*
*
*
*
 
*
 
*
 
*
•

 
*
 
*
 
*
 
*
 
*
 
f
K

 
•

t
 
*
.
 
A

 
*

*
 
A

 
*
 
*
 
S

 
^

 
4
:
 
*
 
*
 
A

 
^

 
•

+
 
*
 
*
 
*
 
:
«
 
*
 
*
 
*
 
*
*
A

 
*
*
 
s
i
t
*
 
*
 
t
 
*
 
*
 
:
*
*
*
*
*
*
 
*
 
*
 
*
 
*
 
*
 
A

 
*
 
*
 
*
 
*
 
:
*
 
*
 
*
 
*
 
*
 
*
 
:
•

''
•

 
*
 
*
 
*
 
*
 
:
«

A
 
;
!
<

 
s
k

 
:
^

 
0
3
 
*
 
2
|

s
 
A

 
»
-
 
:
a
 
v
 
A

 
w

 
A

 
:
«
 
A

 
»
:
 
A

 
S

K
 
v
s
.
 
*
 
:
f
e
 
s
c
 
;
!
;
 
m

 
A

 
A

 
A

 
:
-
i
':
 
A

 
»
:
 
A

 
•

&
 
•

"
 
s
k

 
;
!
;
 
y
f
.
 
A

 
>

a
 
A

 
A

 
-
k

 
:
.
!
-
 
*
 
:
•

!
-
 
•

<
-
 
•

•
'-
 
•

•
!
' 
•

•
!
-
 
•

•
:
"
 
•

•
'-
 
•

'•
 
•

'•
 
•

•
 
•

•
'•

 
•

•
 
•

''
 
•

•



C
O

 A
. 
-&

 -
is

. 
A

 -
a
; 
-&

-?
a
 U

 y
 M

 ?
-.

J
 r

-J
M

M
 -

is
 S

! 
~

C
 0

3
 -

^
 0

'

f
-
i
-
 —

 f
-
^

 r
-
^

 r
—

 ,
-
l
.i

—
 -

-
.

^
 ^

A
A

 4
^

 ^
 A

^
 A

^
 0

3
0
3
 C

O
 0

2
 0

3
0
3
 C

Q
C

T
 0

3
 !

X
i£

S
 0

2
 1

3
 0

3
 0

3
 0

3
 (

2
0
3
 0

3
0
;^

^
~

~
j 

^
-^

^
^

 ^
^

M
M

M
M

'—
 ^

^
S

t
n

S
<

3
<

'<
3
<

;<
3
^

^
<

3
0
3
0
3
a
3
0
3
n

3
0
3
C

G
0
3
^

~
^

^
^

C
J
lL

n
iJ

iy
iA

4
a
4
a
A

 w
 C

"
t
 L

"
i 

?
-J

v
n

<
; 

^
s
 ^

s
-^

u
^

K
Q

 ~
^

^
- 

u
s
 ^

 ^
n

^
 ^

 s
 <

s
 m

 ^
^

- 
^

 ^
:-

-j
 s

 ^
r
n

'^
G

--
 •

^
f-

-s
 ^

 s
 ~

s
^

 ^
s
^

 ^

C
Q

 ?
>

 i
>

 0
s
- 

•
>

 0
--

 C
r
- 

Q
--

 0
'-
 0

~
-

Q
~

-i
>

 C
^

 Q
^

 0
^

 C
^

 ^
•

&
'-
 0

--
 0

~
- 

0
' 
Q

~
 0

s
"
'-
 C

N
 G

^
 0

^
 C

T
--

 l
^

- 
Q

~
- 

C
^

 0
'-
 0

'-
 Q

"
 0

'-
 0

s
 ^

0
^

 0
--

 &
'0

~
- 

!>
 Q

- 
G

- 
Q

~
 0

- 
O

' 
C

~
- 

0
~

- 
0
'-
 C

r
-

i-
J
L

ji
L

H
tJ

I'
J
iU

IL
H

L
n

U
iy

ii
L

n
tJ

i

w
 v

i 
-^

u
 y

"
 U

 <
-
"
 f

-
4
 '
-
^

 i
^

 w
M

 h
-
t
 t

-
^

 I
—

 !
-
L

 l
-
t
>

-
»
 I

—
 I

—

S
S

S
S

S
S

S
E

3
S

t
\

2
'-
A

!'
--

4
C

^
'.
"
ii

^
'-
"
iC

"
i-

^

0
2

0
3

C
G

Q
3

Q
3

0
3

C
C

Q
3

Q
3

t
r
~

i>
Q

-0
~

-0
~

-!
>

C
N

O
~

-O
S

-

S
 S

 S
3

U
 '
.-

-i
 U

C
O

 0
3 

03
0
--

 C
"-

 !
>

in
 c

" 
in

(.
-•

{ 
("

I 
w

S
 S

 S
3

u
 —

 u
03

 C
O

 0
3

n
-
. 

i
-
!
-
..

 n
-
.

^
U

 ^
^

: 
w

 ^
 ^

^
 w

 w
 w

^
 U

^
 i

»
U

 i
»
^

 w
w

 w
^

^
^

^
^

^
h

j^
t
^

 i
\

2
 M

^
 M

 t
:j

 r
^

 M
-
-
^

 '
.0

 -
.0

 -
.0

 -
0

p
3

 ,
-
t
 ^

-
t
 ^

-
 ^

_
t

-.
0

M
 M

-C
 -

0

r—
 —

-.
0

r-
.j

~
.Q

M
 M

M
 M

M
 !

\
3
 ?

<
! 

M
 h

J
0

 -
.0

 -
.0

 -
.0

 -
5

 <
•

 •
•

S
-.

0
 A

03
03

 C
Q

 C
O

 C
O

0'
 i

-n
 U

1 
E

Ji
 L

H
CO

 G
3

in
 t

"
U1

03
r
r
: 
r
r
: 
r
r
: 
r
r
;

rr
;

02
03

 0
3 

03
 C

O
 0

3
U

1
 L

" 
L

" 
in

 U
\

 t
J

i 
L

H
03

 C
O

M
 h

j 
M

 M
-i

s
, 
A

 -
fr

 -
b

S
 E

3
 E

' E
3

•
G

 ~
G

 ~
C

 -
.0

C
C

 0
3 

03
 0

^
en

 y
 c

ji
 t

ji

N
-!

 M
-^

 A
s
 s

-.
0

 <
!

02
 0

3
l»

 L
H

r
-j

 M
 u

A
: 
±
2
 -

J
S

,

S
 S

 £
3

<
i 

'C
 -

.0

CO
 C

C 
02

r
n

 r
" 

r
n

h
j 

h
j

±
s
 -

jS
,

S
 S

<
i 

-.
0

n
-
i
 
;
-
r
:

r
 ~

: 
i"

 r
;

!-
: 

: 
'-
' 
i

-b
 4

s
 A

,
-
&

, 
n

~
. 

-
r
..

'

±
2
 -

E
s

e
n

 o
~

-
A

. 
-
t
a
 -

&
. 
.&

C
r-

 D
-'
 0

3
 <

i

•
S

 S
S

S
i 

*
 *

 Q
 S

 *
 S

E
3
S

' 
*
 S

S
S

S
S

S
E

S
-S

 i
S

S
Q

 S
 S

 S
 S

S
i 

S
 S

S
S

S
S

S
 *

 E
3
E

3
 S

 S
 S

3
 S

 S
S

 S
S

S
 £

3
 S

B

A
 A

 -
^

-
^

 -
?
=

. 
A

 -
&

i^
S

 '
- 

•
- 

M
 -

&
 M

-&
 -

^
 A

-^
-^

 4
^

 -
t^

 L
H

-^
 C

Q
 0

2
 •

J
1

 w
-&

 L
"

-•
s
 y

i
A U

l
-t

s
ij

i 
±
1

 -
£

s
 A

 -
&

 L
H

0
3

 S
 C

O
 -

^
 S

3
 C

O
 —

U
i -

L
H

- 
s

-£
-•

 -
fc

,

03
 0

3
-E

a
 A

 A
,

'>
 -

G
 L

H

~^
! m S
 -

^
 i

S
 S

 S
 E

i 
S

s
 s

 s
 s

 s
 s

s
 ®

s
-s

 S
Q

 a
 s

s

:
*
:
 
*
*
»
:
*
*
»
!

£
5

 i
S

 S
S

 S
S

S

s
 s

 s
s
 s

s
s

L
.'
J

 O
 C

T
 ~

-s
 U

 0
s
 ~

^
•

;.
4

 C
O

 '
-•

•
1

. 
C

O
 '
~

~
i 

S
 ~

-~
1

S
i 

S
 S

E

S
3

 i
S

 S
3

 S
 S

* ® !S n
~

.

~
c

*
 -

t
 *

IS
 r

S
 C

3

£
3
3
—

G
- 

L
" 

Q
i
-
 -

^
 -

c

S
i

i5

L
~

 *
 S

£
3

 S
 S

s
 s

 s

s
; 
*
 s

k

IS
 S

 S
3

S
 £

3
 i

5

-
&

 -
t
. 
-
C

M
 S

 -
0

!>
 >

—
 U

£3
 S

i L
H

s
 ^

 s
 s

 i
s

s
 s

 s
 s

 s
S

B
 I

S
 S

3
 S

i

^
 :
^

: 
^

 ^
c
 ^

:

E
!S

! 
S

 ;
3
 S

i

E
3

S
 M

 E
3

 S

.&
. 
L

H

S
! 

S
Q

 S
i5

 S
i

s
 s

i—
 C

"l

8
 S

i 
S

S
i B

s
:

p
~

;

S
 *

 '
'r

 *
-•

-4

*
 E

!

S
' 
E

S
r
S

 S
S

S
 £

3

I
S

 S
G

! 
S

 S
S

 S
3

u •
-n

 r
-j

S
 !

S
•

s
 s

S
 -

3
.

M
 '
-"

, 
M

s
ji

 u
i 

s
 s

s
 s

 s
 s

m S
5

 -
.0

£
3

 f
^

-'
4

 M
 i

.-
's

.

5
3

 i
S

 S
P3

 T
O

•!
:}

.

s
y
i 

s
:5

;

S
 E

 S
! 

S

S
i 

i-
t
 S

: 
S

i

E
i 

!S

,—
 S

i

S
3

 S
 '
S

!S
 -

-
 S

S
 £

:•

F
3

 S
:

A
 A

 *
 *

 A
 t

s
j
; 
*
^

: 
+

.A
 s

j
; 
a
*
 s

p
A

x
 *

 *
 s

k
s
s
s
i
c
A

 :
.!

; 
»
: 
4
-
 *

 s
j
c
 :
«

S
i
S

S
S

'S
S

S
S

l
S

'S
i
S

S
S

S
s
i
S

S
i
S

S
i
S

S
S

B
l
S

S
S

S
S

S
'S

S

S
i
i
S

S
i
S

S
S

S
i
-
S

S
S

S
S

S
i
S

S
'i
S

i
S

E
S

S
S

i
S

'-
'S

S
S

'S
S

i
3

i
-
l
 
^

^
^

^
Q

3
^

M
^

[
H

y
c
^

^
S

0
3

^
^

C
~

y
n

'-
<

'S
~

^
i
-
n

^
U

W
0

3
t
J

;
0

~
-
S

^
C

.
-
4

S
r
-
—

i
^

^
S

i
M

M
S

\
I
M

~
s
J
Q

^
A

^
!S

Q
~

.t
n

M
^

h
3
4
s
!j

'i
3
3
L

n
^

S
-
<

i
t
n

a
3
e
^

^
(
~

U
C

^

^
- 

Q
S

^
^

Q
S

S
^

S
 ^

'f
^

Q
 S

—
^

S
G

G
 ^

 K
 ^

 ^
 r

-.
jS

 r
<

ft
--

3
 f

S
 ^

 ^
 <

!^
 —

 ^
Q

 ^
U

' 
^

 S
^

- 
w

S
^

 w
U

i^
 ^

 G

^
 S

Q
K

Q
 —

 S
K

3
Q

Q
S

S
 —

 ^
 w

 ^
 ^

 Q
U

t
^

U
l^

 l
^

U
r
-.

j 
U

^
 ^

^
 ^

 ^
 M

^
^

S
 U

\
M

U
iQ

^
 L

H
 ^

U
t
^

W
U

 L
n

'-
0

3
C

O
C

3
'-
0

3
M

—
 -

~
>

1
'•

!-
! 

r
^

j 
f

t
n

^
l
M

—
 
^

O
N

J
^

S
—

S
S

:
S

M
U

!
S

L
H

C
^

S
S

^
U

E
i
^

l
M

^
M

U
w

^
^

W
^

S
4

s
^

 
~

G
 
•

—
 
i
-
s
 
"
^

 
-
S

^
^

 S
 ^

 G
S

G
 S

S
Q

S
r
^

f3
S

^
K

 ^
 S

S
 ^

 ^
 <

S
^

^
^

^
 <

: 
^

 —
 ^

 ^
 U

^
^

K
Q

 ^
t
<

j^
 <

i0
2
^

 '
^

O
'r

-.
! 

^
 ^

A
S

S
S

S
S

S
S

S
i3

S
?
3

^
S

iS
S

!S
S

S
U

S
U

^
N

;S
S

iC
^

—
S

^
U

1
"
S

s
—

^
S

S
S

M
—

 S
;S

S
S

U
S

S
U

S
iS

!S

*
^

 
*
^

 
^

^
^

 
A

 
*
^

 
A

:
y
s
;
 
^

 
*
'
4

:
*
*
*
&

3
S

c
*
 
*
 
*
 
*
 
*
 
:
f
c
 
%

 
*
:
^

A
*
*
A

 
y
.
^

*
$

 
.
+

 
;
*

.
t
*
 
*
+

.
 
^

'
^

*
 
*
 
*
*
 
:
y
A

*
%

T
 
y
^

+
.
%

A
 
*
*
 
*
*
:
^

 
»
 
*
 
A

 
y
:
^

y
:
A

 
^

*
 
.
^

*
 
x
 
A

.
t
 
•

4
:
 
*
.
 
i
f
.
 
•

.
i
j
-
.
 
;
!
<

 
:
v
.
 
*
 
s
k

*
 
•

«
 
*
:
.
k

$
A

5
k

*
:
f
t
*
^

*
:
*
:
f
c
 
*
»
:
 
*
 
A

$
 
*
 
*
*
:
«
*
x
A

 
*
 
*
 
*
%

 
^

 
A

 
*
A

 
A

 
»
^

 
.
t
 
A

^
 
r
f
s
 
^

 
s
|

c
 
A

^
1
':
^

^
 
A

 
A

 
^

':
 
A

 
:
-
k

 
:
-
k

 
^

c
 
•

A
 
;
•

?
"
' 
A

 
^

 
•

^
:
 
A

 
A

 
A

 
A

 
:
^

"
 
:
m

:
 
A

 
-
?
:
 
^

''
 
•

-
1
'-
 
A

 
•

:
;
-
 
%

•
 
"
^

 
'•

y
.
 
•

•
^

 
•

^
 
•

•
I
-
 
"
:
:
-
' 
•

•
'-
 
'-
1
-
' 
•

•
:
-
' 
'-
1
-
' 
•

-
1
' 
•

•
'•

' 
•

•
:
'-
 
'*

"
 
' 
''
 
•

'•
•

 
':



-
c

<
i 

-C
~

S
 ~

C
 ~

0
~

C
 <

! 
-0

-C
 <

i 
<

; 
<

i 
~

C
 <

3
 -

.0
 -

0
 <

i~
C

 <
; 

-.
0

~
0

 0
3

 C
O

 *
^

' 
~

->
j 

~
^

 ~
~

~
! 

~
-~

i 
•

•
~

j 
~

^
 •

~
~

i 
Q

'0
^

^
!^

-l
>

C
^

y
iC

"
t
H

!j
1

A
^

A
U

^
^

r
<

!M
M

M
-^

<
!^

A
C

"
L

~
^

U
\

 ^
 ^

~
^

v
' 
~

Q
 O

j~
^

^
^

 4
^

 ^
n

-
^

 ^
 ^

^
n

'J
^

 S
 -

G
?
>

 ^
'-
^

^
 '
^

^
•

•
3

 ^
-
 ^

 <
i0

3
 ^

^
 K

^
U

lh
^

 S

-.
0
 -

Q
 -

0
 -

.0
 ~

0
 ~

C
 •

O
 ~

0
 -

0
 -

•
C

 ~
0
 ~

C
 ~

0
 ~

-0
 -

0
 '
•

0
 •

~
C

 -
.0

 •
•

0
 •

•
•

Q
 <

! 
-•

0
 -

0
 -

•
C

 -
0
 <

l 
•

•
•

0
 -

-0
 -

0
 <

D
 -

0
 ~

.C
 -

0
 -

0
 ~

0
 <

5
 ~

C
 ~

C
 '
.0

 -
•

0
 <

i 
'0

 -
C

 <
i 

-0
 -

Q
 -

.0
 <

l 
-.

0
 <

! 
-0

 -
.0

 ~
C

r
 
-
+

J
'
—

•
 
^

 
—

•
—

-
—

 
"
-
^

 
•

 
•

 
"
 
'
-
-
 
^

 
W

^
 ^

-
^

^
^

^
^

^
^

 ^
'^

^
^

V
j 

^
 ^

 ^
^

^
 -

^
 ^

 ^
^

^
 ^

 ^
^

^
\

!'
^

 ^
'^

^
^

-
.^

^
-
^

 ^
 V

! 
-
^

 ~
^

~
^

 ^
 ^

 ^
 ~

^
^

 ^
 ^

 V
|

\
; 

'^
^

0
3
G

2
C

Q
Q

2
E

S
0
3
C

0
0
3
0
2
0
3
C

C
0
3
S

ri
C

O
C

Q
0
3
0
3
0
3
0
3
0
3
Q

3
0
3
Q

3
C

Q
0
3
C

C
Q

3
Q

;0
3
Q

3
a
2
C

C
0
3
Q

3
0
3
Q

3
0
3
C

C
0
3
m

0
s
- 

0
~

- 
Q

~
- 

!>
 !

>
 Q

'-
 C

"-
 G

K
- 

G
' 
0
~

- 
Q

- 
0
- 

s
>

 C
'-
 Q

- 
Q

" 
G

- 
0

~
- 

C
~

- 
C

h
- 

0
~

- 
&

•
•

 0
'-
 C

'-
 0

'-
 0

--
 0

--
 Q

~
- 

0
~

- 
Q

*
- 

C
K

- 
C

r
- 

s
>

 0
'-
 0

~
- 

!>
 "

-•
 0

'-
 Q

~
' 
!J

- 
Q

~
- 

C
!"

 0
'-
 '
>

 C
~

 0
'-
 Q

'-
 C

r
- 

Q
--

 0
~

 Q
- 

Q
- 

G
-

(^
^

C
"
C

^
U

M
h

J
h

J
C

"
C

^
C

"
w

C
^

^
i\

2
G

^
C

"
C

^
^

U
'^

C
"
U

^
3
 ^

 w
Q

'v
^

^
 ^

i^
^

^
f-

-j
Q

 ~
0
^

"
 —

 -
G

S
^

 t
-J

'-
.)

t
<

; 
~

Q
 ^

 S
 ^

 w
^

 r
-S

 -
^

 <
S

 ^
—

 ~
Q

 ~
0
 ^

 ^

S
i
S

S
S

i
S

S
'B

S
S

i
S

E
S

S
S

^
U

S
3

—
S

S
i
S

i
i
S

Q
S

i
S

^
S

S
S

S
S

^
—

S
S

^
i
-
S

!
-
E

'S
;
C

3
S

!
E

!
®

?
5

S
i
-
£

3
S

S
S

!
S

-
f
c
.
f
f
i
r
-
J

 
0

3
 
w

 
-
^

 
U

I
-
^

h
J

 
^

j
t
<

i
-
^

i
-
 
^

 
-
t
 
0

3
-
t
 
—

 
"
|

\
j
G

3
 
"
•

 
r
-
j
 
1

-
 
Q

-
.
A

,
!
-
^

 
O

-
't

J
i
S

E
S

t
"

S
S

E
S

S
S

S
S

S
L

H
S

S
'-
R

L
H

M
S

S
S

S
S

S
S

S
S

i
S

*
w

S
!
S

S
!
®

S
^

!
S

!
S

®
®

S
S

S
'C

H
S

S
'S

;
i
S

S
S

S
!
®

S
S

B
'S

S
S

S
S

S
i
S

l
S

S
S

S
'i
S

S
E

S
—

!S
!S

i
S

S
i
5
i
S

S
5
!E

3
S

''
S

S
£
3
S

i
S

S
!£

3
S

£
3
S

S
S

S
'3

S
S

E
i
£
3
S

!i
3
S

i
.'
3
S

(
5
S

!S
!S

'

S
S

S
S

E
3

r
3

i
S

U
?
3

S
S

S
C

3
S

U
S

'S
S

S
!
S

S
S

S
S

S
S

S
S

!
S

S
r
3

S
!
!
S

!
S

S
!
!
S

S
-
'S

i
S

?
3

!
:S

S
!
(
3

S
'S

C
3

5
i
!
S

S
S

S
S

S

*
 
^

^
:
f
.
±
:
k

 
^

 
*
^

.
 
*
^

 
t
.
^

»
.
 
-
^

 
t
.
 
^

*
.
 
•

^
.
^

^
 
^

 
^

±
 
^

 
*
^

 
*
.
 
:
f
.
±
 
•

s
±
%

^
^

*
 
^

 
*
 
^

.
^

S
 S

 S
 S

B
S

! 
S

'S
S

 S
iS

iS
 C

3
 S

; 
Q

 £
3

 C
3

 S
'S

 S
S

 S
S

S
 S

 S
S

 S
iS

S
S

 S
 S

S
S

S
S

Q
 E

i 
£

3
 S

 S
 G

' 
E

S
S

S
 S

'S
 S

 S
 S

C
3

 S
!S

S
i
S

!
S

S
Q

!
S

S
i
S

!
S

f
3
i
S

i
S

S
S

S
'5

S
S

i
S

®
S

f
3
S

S
S

S
!
!
S

S
i
S

i
S

S
l
S

S
S

S
i
S

i
!
S

S
S

S
S

S
!
S

S
S

?
3
i
3
i
S

!
S

S
!
—

S
S

M
 
•

—
 
-
&

 
—

 
h

-
 
!
—

t
-
i^

 f
3

 ^
U

}
^

Q
r
-
J

U
\

 4
^

 ^
h

^
 —

 t
^

 ^
s
 U

'^
 4

^
 —

 ^
i^

i 
^

—
 ^

-
 w

^
S

-
^

U
S

 ^
 t

n
S

t
^

r
-
.S

'^
 ^

 Q
 ~

G
 h

-
3

 ^

i
S

5
!
t
S

S
S

£
3

S
S

i
—

S
i
S

i
S

M
S

i
—

S
i
y
i
S

i
S

'-
S

M
E

'-
 r

'.
j
 S

S
i
-
'S

S
S

S
?
3

?
3

—
A

—
—

S
S

S
S

S
M

S
S

S
S

i
S

r
'J

U
S

.-

y
.i !" i& •
r
-

S
 "

-S
i 

M
S

S
 •

- 
S

S
 S

S
 t

."
 S

 S
S

i 
S

 C
.-

J
 S

 -
r
- 

S
 i

S
 i

.-
j 

M
 S

 i
3

 S
 S

 S
i 

-e
>

 S
 S

 S
 S

 "
•

 •
5

i 
t
-3

 S
' 
?
3

 h
..

'i
 3

 S
 S

i—
S

B
 Q

S
 •

S
 —

 L
H

r
-.

J
 -

&
 -

b

i
S

^
S

M
'S

S
S

S
i
J

i
S

s
S

M
S

S
i
S

—
S

S
i
S

S
s
^

^
S

S
E

i
S

l
S

S
S

E
'S

S
S

S
'i
S

M
S

S
S

M
^

—
i
3

S
i
©

S
S

S
i
i
-
S

S
!
S

M

S
M

B
S

S
S

S
S

S
S

S
M

S
S

i
S

S
t
-
S

S
S

i
S

^
^

S
S

—
S

—
^

S
S

S
'S

S
i
S

^
S

S
^

E
i
S

S
-
-
—

—
S

S
S

'S
i
t
J
i
-
^

E
i
r
-
.
!

S
U

S
®

S
!
S

S
S

!
S

S
i
S

S
i
S

S
S

S
i
3

S
i
E

i
^

S
S

S
S

S
S

S
®

S
S

S
5

!
S

S
i
i
S

M
i
S

S
.
3

S
l
£

3
S

h
J

i
S

S
S

S
s
E

;
S

i
u

S
E

f
^

^
.
 
*
 
^

.
^

±
:
f
.
 
•

V
.
 
^

.
 
^

^
 
~

^
^

 
±
 
^

 
-
s
 
^

 
-
s
 
:
^

 
±
 
*
.
^

 
*
.
^

-
^

.
 
^

^
±
'J

k
*
.
^

*
.
*
^

:
^

.
-
x
:
^

.
 
t
^

 
:
^

 
^

 
s
r
.
 
*
.
*
 
-
^

 
*
 
:
f
c
 
;
*
 
*
 
*
 
-
i
f
.

^
*
*
*
*
*
*
«
*
.
t
*
*
*
 
+

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
 
*
s
!
s
*
*
 
*
*
*
*
*
*
*

*
*
*
*
+

*
*
*
*
*
*
*
 
;
K

 
*
»
:
 
A

 
A

*
 
y
.
*
 
*
 
:
v
.
 
»
:
'*

:
*
;
*
 
A

 
*
 
A

 
*
 
>

k
 
.
+

.
*
*
*
 
.
•

*
 
-
s
-
.
 
4
:
 
A

 
*
 
*
 
*
 
•

+
 
:
*
 
^

 
:
*
 
3
k

 
x
 
*
 
*
 
*
 
*
 
*

::
k

 :
^

:^
: 
::
E

::
^

c
 ^

 ^
 A

 ^
 ^

^
?
 ;
^

: 
?
?
: 
^

c
 ^

r
 '
^

 '
.w

: 
'.
y
. 
v
r
. 
:w

 :
v
. 
'^

 ^
 ^

 ^
: 
^

c
 A

 :
^

 :
^

 ?
: 
•

•
^

 :
>

;<
: 
r
f
'.
 A

 :
r
: 
^

 -
A

 ^
y
 :
-
i
-
 :
"
' 
•

f
<

 *
:»

: 
:^

 A
 :
-
t
-
 •

•
y
, 
•

•
v
-
 •

•
^

 '
•

h
 :
^

-
 :
;t

-
 •

-
'•

•
 !

-



•
J

 !
'•

•
;!

 M
 ^

 ^
J

^
 C

^
 C

^
<

^
G

" 
C

^
 G

~
C

" 
U

 C
"w

U
^

C
" 

^
 C

^
C

-"
 j

^
J

M
 U

 !
\

3
 M

M
>

L
"
 L

U
y
 ^

(^
 Q

~
- 

C
~

- 
0

' 
£

^
 &

•
 C

^
 L

"
 ^

^
M

U
 C

^
M

M
fO

S
 ^

 ^
 i

S
 0

3
 ^

i-
 i

S
S

. 
Q

 S
~

fi
>

^
—

S
^

^
<

jO
j~

^
0

"
A

S
^

C
"
M

u
3

-
^

C
"
i
.C

C
>

-
^

~
^

0
3

S
~

C
C

Q
—

E
i
O

~
-
-
f
r
h

J
i
5

!-
0

0
--

u
~

' 
-^

i
-
.
—

"
—

.
S

S
S

Q
i
S

E
i
S

i
S

S
i
S

S
i
S

i
S

S
S

i
S

S
i
S

'-
Q

-
a
-
C

<
i0

3
^

U
^

U
W

:.
^

K
ir

^
r
<

ir
,3

?
<

!h
^

t
-
i-

^
u

-
i—

S
E

iS
S

i~
£

~
C

C
£

;
^

^
~

C
C

0
^

0
3

C
~

-
r
^

Q
"
A

U
U

S
<

i
Q

jO
~

'M
-
4

'C
C

~
^

i
ji

S
'-
0

-
^

<
i

S
S

i
S

i
S

E
S

S
S

i
S

S
S

i
5

3
S

S
S

S
S

S
S

S
S

S
S

S
S

S
<

i
^

^
<

!
<

2
^

<
j
^

^
^

<
3

<
3

^
<

i
<

3
^

~
u

<
i
*
u

<
S

^
^

^
^

a
"
c
r
c
r
c
r
a

,&
.&

i
&

i
i
>

&
!&

&
&

i
i
.3

j&
;a

s
i
!S

}
S

i
i
&

.s
i
i
&

i
y
;s

u
i
i
.

r
-J

 M
 ^

 M
r
<

iM
M

^
^

N
3

^
M

M
^

r
<

iM
M

^
M

r
<

!|
^

r
<

!U
M

h
jM

r
^

r
<

ir
^

M
^

1
^

 
.
 
-
—

 
-
 
—

 
-
>

J
--

..
—

^
..
.i

 ^
j 

-.
^

-^
.j

 '
^

 -
.^

 •
^

i 
'^

 -
^

 '
^

 -
^

1
 •

•
^

i.
 ~

-4
 "

~
..
-~

~
J
 •

^
 ^

^
^

-•
-^

•
--

•
~

.i
-~

~
~

r
-'
..
..
T

-~
.—

-^
j 

ie
Q

 -
^

 ~
--

j 
-^

i 
'~

~
i 

-^
 ~

-.
i 

~
-,

i 
-•

~
j 

~
.-

i 
~

~
,i

 •
•

~
>

i 
~

~
s
i 

-^
 '
'.
.i

 \
i 

"
~

.i
 •

~
~

.i
 •

•
^

 *
•

>
.]

 '
•

-i
 -

^
 '
-J

 -
•

^
1
 -

<
j 

-^
 -

-J
 •

s
.s

i 
•

•
^

 ~
>

~
i 

"
•

•
.i

 '
~

s
i 

'^
 -

•
-.

.i

!X
!0

3
iX

ia
2
0
3
0
3
!X

!0
3
0
3
C

Q
C

Q
0
3
C

0
0
3
lX

iC
0
0
3
0
3
C

O
Q

3
0
3
C

O
C

Q
C

0
0
3
0
2
C

C
Q

3
C

C
Q

3
a
;C

C
C

C
C

O
ro

a
3
iX

iO
jl

X
!0

3
0
3
m

Q
3
C

a
Q

3
Q

3
0
3
m

0
~

- 
0
'-
 Q

--
 O

'-
 0

- 
G

- 
0
- 

0
- 

!>
 0

''
 &

•
•

 !
>

 0
"
' 
&

•
•

 &
- 

0
'-
 0

'-
 0

s
 0

~
- 

Q
- 

^
 U

~
 O

's
 Q

' 
0
- 

&
•

•
 0

'-
 0

''
 0

'-
 &

•
 i

>
 0

s
 »

 0
s
- 

O
'-
O

'-
 Q

~
- 

C
?
~

 ]
>

 0
s
 &

•
•

 C
' 
!>

 C
r
~

 0
--

0
^

 0
^

 0
'-
 &

' 
i>

 0
s
 0

~
- 

O
'-
 !

>
 C

i~
- 

1
>

 0
'-
 C

r
~

 0
'"

i^
 •

:.
.:
 ,
..
4
 !

."
! 

M
 K

i 
M

 M
 h

.J
 ?

\
3
 M

 U
M

 U
h

jM
K

! 
M

U
W

C
^

C
fl

 U
 w

 C
"
 U

 M
 C

^
 C

"
G

"
 C

^
 C

"
G

^
^

 r
-
J

 U
^

3
 r

<
i
i
^

 l
.^

 M
M

 U
r
<

!S
i
^

4
-
 U

S
 S

 ~
0

 ^
 4

^
4

^
M

C
"
^

 ^
^

 <
i
i
^

 C
^

^
 4

^
 h

.j
 •

^
 ^

i
^

i
^

 ^
{
•

•
j.

i
^

 4
^

 '
-
^

 ^
 -

^
 ^

'^
 Q

 -
^

 r
:2

 0
3

 ^
 -

^
 ^

S
'-
^

i
S

S
i
'-
''
^

.
—

i
S

i
—

i
S

S
i
S

s
K

S
i
—

^
t
-
i
—

S
S

S
-
l
S

i
£

3
t
-
i
S

i
—

S
i
S

S
i
*
S

*
S

S
*
S

i
S

S
i

S
S

S
S

S
S

i
S

S
S

i
-
S

i
S

S
i
S

*
 S

r
-.

-.

i-
"
i 

U
J

 :
 —

 "
S

-
^

U
i
S

^
t
n

 
C

O
*
-
"
.
-
 
0

3
0

3
 
!
-
•

-
 
i
j
t
A

^
s
.
j

^
S

i
S

i
3
i
5
£
3
S

S
!
i
S

S
S

S
i
3
S

S
S

S
S

i
S

S
S

?
3
E

J
i
i
S

S
S

!
S

S
!
S

S
S

S
i
S

S
!
S

S
S

^
O

i
3
S

S
S

*
S

S
S

!
S

i
S

L
n

i
j
5
0
'L

n
S

S
S

!
S

E
3

S
S

O
E

S
E

S
l
S

E
S

S
S

S
S

S
S

i
S

S
i
S

S
S

S
S

S
S

S
S

S
i
S

^
S

S
i
S

S
S

S
i
S

S
S

S
S

S
'S

'S
S

S
E

S
S

l
S

S
S

S
S

i
S

S
S

S
S

S
i
S

S

i
3

®
S

S
]
S

S
i
S

i
S

t
3

S
U

S
i
S

i
5

S
;
3

^
S

i
S

Q
S

S
S

^
S

i
S

S
S

S
!
S

^
S

!
S

^
l
S

"
S

I
S

S
S

E
3

S
!
S

S
!
S

l
S

i
S

S
S

Q
S

S
i
l
:
3

S
S

S
!
S

S
J

S

V
f

$
 :

y
*
 ¥

 a
r
.^

s
 :

y
 y

*
 ^

 ¥
 y

 *
^

A
 •

-
i
S

*
2

j<
=

i
t
¥

.*
^

:A
 y

 :
«
^

<
 A

 y
 »

|
<

 &
 M

C
 -

f
f
: 

A
 3

;:
y
 y

 M
y
:^

 x
 »

c
y
^

 y
 ^

 y
 y

^
 +

'4
:¥

 i
p

 A
 y

 ~
i
C

 •
4

: 
:«

 y

S
;
S

i
3

S
S

;
3

i
5

i
S

£
3

S
S

S
l
S

S
S

S
5

i
S

S
S

S
S

S
S

S
S

E
(
3

S
l
S

i
G

l
S

S
S

E
3

S
S

S
!
l
S

S
i
l
S

S
S

S
l
S

S
l
S

S
S

E
S

i
S

S
S

!
S

;
S

S
E

;
e
3

S
S

S
S

S
E

i
S

S
S

i
S

i
S

;3
S

S
i
S

S
i
S

!
S

i
3
S

S
S

i
S

S
S

S
i
S

i
S

S
S

i
£
3
S

S
S

i
S

i
S

S
i
-
-
S

i
S

i
E

3
i
S

S
S

l
S

i
S

S
S

!
S

!
S

i
S

S
l
S

(
3
S

;S
S

S
i
S

i

4
^

 t
--

j 
^

Q
 S

S
S

 ^
 &

 S
 ^

 ^
 S

 C
^

 G
^

 G
Q

^
w

t
'-
j^

 ^
t
-^

 w
U

i^
Q

^
^

 S
^

 ^
S

 U
\

^
^

^
 ^

^
w

r
^

^
 ^

^
U

\
 <

i

S
i 

i3
S

S
i 

S
 Q

S
i 

S
3

 S
S

 S
 S

S
i 

A
S

S
 S

i 
S

it
-S

iS
Q

S
^

S
^

S
^

 S
^

 w
 ^

S
i 

L
»
 S

 S
S

i 
M

 S
M

 —
 S

^
S

i 
S

Q
^

^
S

 ^
S

 S
 S

 S
 4

^
 M

—
S

S
S

—
i
S

Q
E

3
i
:3

i
3

!
S

S
l
S

S
£

3
i
S

S
S

i
B

S
S

S
i
^

l
-
C

3
S

£
3

'-
S

^
U

1
C

^
O

~
'r

<
l
 K

 u
^

k
J

'-
S

i
S

C
"
!
>

-
U

S
M

—
S

i
.-

i
i
-
.-

J
S

S
Q

'-
'.
-
i
^

-
i
i
-
^

S
r
-
J

i
S

S

S
S

S
S

S
i
S

S
S

i
S

i
S

Q
S

i
S

^
U

(
3
S

S
M

S
M

S
i
-
S

M
S

i
S

^
S

S
^

S
S

S
S

^
^

S
S

^
S

S
S

^
S

M
S

S
i
u

^
M

S
S

i
—

S
^

S

S
S

S
S

;
S

S
Q

Q
S

S
Q

1
5

S
!
J

!
^

S
S

S
S

S
S

i
:
3

i
S

S
!
S

S
S

S
r
<

!
S

^
—

^
M

e
S

S
i
S

S
^

M
S

S
S

S
i
S

r
^

S
S

i
M

E
S

S
S

—
S

S
i
£

r
-
S

!
S

E
3

S
S

Q
S

S
;
S

S
i
:
3

S
S

S
S

5
i
S

?
3

S
S

S
i
S

i
S

S
;
S

S
i
Q

S
i
3

S
-
"
S

i
S

S
i
S

i
U

S
i
S

i
S

S
i
E

3
S

S
i
S

S
S

E
3

S
i
S

S
S

!
3

i
S

S
S

S
S

S
S

"
-
S

¥
 
a

s
 
s
;
;
 
4

-
:
 
•

+
 
*
 
:
y
 
*
 
*
*
*
*
*
*
&

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
 
*
 
*
 
*
 
*
 
*
 
*

•
x
 
:
+

'
 
%

¥
¥

¥
•

+
 
*
 
¥

:
*
*
*
:
«
*
¥

.
*
*
*
*
:
«
*
*
¥

*
*
*
*
*
 
K

 
*
*
¥

•
*
*
*
*
«
*
¥

*
*
 
*
^

 
*
^

^
 
*

a
;
;
i
s
 
%

 
x
 
A

 
*
+

 
K

 
:
«
 
;
i
<

?
|

s
K

y
 
*
A

*
^

.
*
*
*
*
*
*
*
*
 
*
 
*
*
 
*
 
*
 
*
 
*
*
 
:
K

 
*

%
 
¥

^
 
*
¥

*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
*
•

*
*
*
*



i
—

t
.
 
^

—
 
?
—

 
y
i
.
 
—

}
—

 
;
—

 
r
—

 
—

'
•

S
 S

 0
 -

0
 ^

c
 -

3
~

C
~

-3
 -

C
 —

 >
-^

 —
 u

 —
 »

-"
 —

'-
 -

.0
 ~

.C
 ~

C
S

S
-
O

M
—

t
-
S

£
3
S

~
S

0
0
3
m

~
.s

!
-
R

!
j
i
M

<
!
M

r
-

M
—

S
h

-
-
^

C
N

L
H

A
h

^
M

S
!r

-
S

i—
!.

^
—

(
^

-
•

s
O

-
'h

j

<
i~

C
 <

! 
~

C
~

-S
 -

C
'-
G

-C
 ~

0
 •

<
! 

~
C

 -
0

 •
<

! 
-C

 ~
<

3
 ~

C
 <

3
 0

 ~
0

 -
0

M
M

M
U

M
K

S
M

^
J

M
i—

"
—

'-
-•

—
•

—
—

i—
—

'—
i—

n
 
s
,

i
—

t
—

.
i
—

t
—

t
—

 
t
^

i
~

*
^

r
^

t
^

^
~

h
~

y
—

^
-
i
^

h
^

!
^

i
—

t
.
t
-
-
t
-
I
-
i
-
~

M
M

 V
s
 w

 ^
 w

 S
 i

S
S

 S
 (

"
i 

U
—

 C
s
M

^
M

 M
?
<

>
 M

U
 M

--
.I

 G
--

 G
- 

U
\

 -
^

 U
 C

O
 ~

-J
t
"
 A

 ~
Q

 0
3

 0
3

 -
^

 C
Q

 C
2

~
^

 ~
~

J
~

^
 *

.-
! 

-^
 0

~
'

Q
--

 M
L

H
 ^

 -
?
' 
~

0
 M

 U
1

 '
0

0
3

 0
3

 C
Q

 U
l 

-&
 S

~
- 

L
H

 ~
.C

 t
.1

-P
S

 C
"i

 '
-"

 ^

S
S

S
i
S

S
S

E
S

 -
-
—

-
-
—

S
S

S
S

S
S

S
S

i
S

S
i
S

S
S

r
r
 c

~
 s

.'
 &

 a
. 
&

 r
-y

 3
; 
a
 a

i 
•

T
O

"
 C

T
 c

r
 c

r
c
r
 C

T
 D

-C
T

 C
T

 c
~

 D
~

-
. 

*
l
 ?

—
 (

-
A

 ^
..

''
i
 h

i
 h

.^
 H

 *
?
 r

..
*
?
 h

^
 K

'!
 h

 ^
 K

';
 *

•
•

';
 h

.1
 h

':
l
''
~

i
 F

'-
J

 :
 —

 1
—

*
' 
*
'-
J

 i
'-
J

 i
'-
J

 !
\

^
 !

\
.;

 i
,'
.J

 '
1

''
^

 f
j
 >

%
-
: 

i
'.
J

 *
'•

-
' 
^

-
J

.

.
s
J

 
-

!"
•

-!

''
-"

?

^
.1

~
~

>
! 

\
i 

~
^

1
 '
~

j 
~

^
i 

^
 ~

~
^

 \
|

 ~
--

j 
~

~
^

 '
~

>
i 

~
~

j 
'•

'4
 ~

^
 ~

~
j 

~
^

 ~
~

4
 -

~
s
! 

~
~

s
i 

-^
l

Q
3

C
C

0
3

a
'0

2
0

3
C

0
0

3
0

3
Q

3
C

O
C

C
C

C
a

3
C

C
Q

3
ro

0
3

C
G

0
3

0
-'
i>

 C
--

 i
>

0
~

- 
C

r
' 
0
- 

i>
 E

>
 Q

^
 Q

" 
0
~

- 
C

~
- 

C
N

 0
" 

0
~

- 
0
~

- 
0
" 

C
T

- 
0
--

C
"
'^

i^
L

^
l^

C
"
w

U
G

^
L

"
U

L
"
y
c
"
C

^
'.
A

iC
.u

U
<

"
iC

"
!-

i1
L

"£
n

~
^

U
iS

X
s
-j

3
0

3
~

^
~

~
4

!-
n

L
?
!!

j!
~

<
2

a
3

~
4

3
a

3
ij

1
!.

n
t!

1

S
i
S

S
S

S
S

i
S

S
i
i
S

S
S

S
S

S
S

S
S

i
S

S
S

!

!
~

—
^

;
-
—

h
~

r
—

 
i
-
*
 
i
"
"
 
4
^

-
 
L

—

w
M

'-
J
!
S

C
^

U
O

-
-
L

n
^

 
L

H
 
~

C
 
S

C
J
i
-
i
^

M
iS

iS
S

S
S

iS
S

S
iS

S
!—

E
3
S

!!
S

!'
-"

S
S

C
3
C

3
S

!£
3

S
i
i
S

S
C

S
S

S
S

E
S

S
S

S
S

S
S

'S
S

S
S

S
'S

iS
E

iS
!S

!;
3
5
iS

C
3
S

iS
S

S
l;

S
S

3
S

5
!S

-
"
?
3
t
-
1

*
»
;
 
*
 
*
 
:
*
*
*
4

:
 
^

-
^

 
A

 
^

*
*
 
y
 
i
?
:
^

;
 
A

^
:
 
a

j
c

S
S

 S
 ?

3
S

 Z
S

 S
S

S
 S

 !
S

 S
 B

S
S

 S
 S

! 
S

'G
i 

S
it

3

£
3
£
3
S

S
S

!S
S

i
S

S
!S

E
3
S

S
'S

;S
!t

3
S

!5
S

i
S

-&
.M

~
^

?
3
S

«
~

^
~

^
!>

^
S

~
-0

3
0
3
~

-J
~

^
M

i>
-~

C
L

n
\

l

—
n

-
C

"
i
\

2
'—

S
"
!
M

-
^

f
^

S
O

~
-
±
s
S

-
&

'S
i
^

i
'—

\
i
S

i
S

!
C

h
W

!
-
S

0
3
-
^

-
~

C
M

S
^

i
-
'-
u

-
M

0
3
S

.C
i
-
S

i

C
-i

r
-J

 ^
 -

^
S

 -
&

 ?
<

!i
\

i 
S

 •
- 

—
 S

iS
U

 W
U

 M
 i

.-
; 

M
S

£ N
!

FD fi
i

r
-

=
!

t_
; rs & in ?s y 3 •T
!

ia
!

!<
—

i
-

!3
J Q i^ 1
^

.

in !C !i
n

<
 o

Q
 •

^
-<

:.
<

--
^

-^
t
—

;r
'

^
--

j^
O

•
^

T
—

s—
^

}—
s.

!-
-^

—
=

r

Q
2

C
C

C
Q

0
2

C
G

C
Q

 C
2

Q
3

Q
2

C
O

C
Q

E
iC

0
0

3
C

O
C

3
0

3
E

E
C

3
0

:i
C

:'a
i

-
^

 -
^

 ~
^

! 
-
^

i
 -

^
 ~

~
4
 0

-
' 
0
-
 0

'-
 0

'-
 Q

~
-
 &

*
 0

~
-
 G

~
-
 O

'-
-
 O

'-
 0

"
 G

~
-
 "

'•
 0

~
-
 !

3
"
 C

~
-

i—
 —

 ^
 _

 .
--

. 
>

_
t
 y

u
w

t
\

3
t
^

!\
3
h

ji
..
"
^

h
J
C

^
?
<

i!
^

C
^

?
<

!f
'J

-
G

~
^

~
3

'^
-
C

C
3

 
-
?
s
M

-
?
s
t
B

.
^

U
~

-
~

J
—

S
r
-
J

M
i
-
M

A
-
-
?
^

s
S

—
S

E
'S

!
i
S

U
*
i
S

*
'S

^
'-
"
E

—
>

-

S
S

S
E

3
S

S
 S

;S
*
S

Q
E

S
'S

!
S

S
!
S

S
S

S
S

S

S
S

s
S

S
i
S

B
 •

S
!
S

!
S

S
S

S
i
®

S
S

l
S

S
!
S

!
S

S
i
S

!
S

S
S

S
i
S

S
S

 
S

S
S

i
-
G

'S
S

S
S

S
S

S
S

S
S

S
!

*
 *

 *
 *

 A
 A

 *
 ^

 v
f
. 
:^

 ^
 %

 :
«
: 
s
i
; 
A

 A
*
 4

: 
:«

 *
 A

 -
A

S
S

 S
 S

S
 !

S
 E

 S
 S

i
S

 S
i
 I

S
®

 E
 S

S
i
 S

'S
S

' 
S

 S
S

S
l
S

i
S

S
i
S

S
 
i
S

Q
S

S
'S

S
S

i
S

i
S

S
S

S
'S

S
S

S

!
-
=

•
 
-
&

,

-
-
M

S
S

i
S

l
S

 M
h

j
-
-
O

C
J

1
-
&

'S
S

'y
?
!
3

(
3

M
S

—
 C

I
-
-
S

S

S
S

; 
S

i 
C

3
S

 S
! 

S
—

 S
 ;
3
 E

iS
S

l 
S

 S
£
3
 S

 i
S

S
iS

. 
S

 S

S
!i

3
 t

5
'S

 S
i 

S
 I

.-
,1

 £
.n

 S
i 

1
5

 Q
S

 S
 G

i 
E

S
.E

' 
iS

S
C

3
 G

' 
E

!

S
- 

S
 E

3
 i

S
 S

 S
S

 S
—

S
--

 S
S

 £
3
 S

 S
S

 ?
5
i5

S
 —

 E
'S

i

S
C

C
r
-^

M
5

!L
^

i—
M

i-
J

'?
3

t
—

£
3

!S
-&

i-
&

iS
r
3

C
C

'-
A

!0
3

;'
.-

J

rr
;

S
'E

: 
S

 i
S

S
 S

 '
—

'-
 S

 S
 S

'S
S

' 
i
S

 S
£

3
 S

i
S

'S
 S

 S
' 
r
3

S
—

S
S

G
i
S

S
S

S
S

S
S

'-
—

S
S

S
S

'S
S

E

*
 
4
:
 
*
 
A

 
*
 
*
 
*
 
*
 
*
*
*
*
*
*
*
;
)
<

 
;
j
s
 
K

 
*
 
•

^

A
*
;
?
:
*
 
.
~

i
C

 
;
!
;
 
:
<

;
 
*
 
$
 
*
 
.
•

I
;
 
*
 
?
p

 
&

 
:
*
:
 
s
f
c
 
*
 
A

 
;
;
;
*

*
*
 
*
^

;
*
A

?
k

3
;
 
*
 
*
 
5
f
c
 
A

*
*
 
:
w

.
 
A

 
*
 
*
 
A

 
A

:«
*
 S

-
 «

6
!
C

 S
K

 *
:*

: 
''
S

 A
 S

t
 *

 A
S

; 
S

: 
S

: 
*
 ;

K
 S

f
c
 A

I'
.-

J f.
"•

tj

S
S

S
S

i
S

S
 
E

!
r
-
S

S
S

S
S

!
S

S
S

S
:
5
;
S

i
S

?
3
!
S

*
 
a
s
 
A

 
^

 
*
 
*
 
*
*
*
*
*
*
*
*
*
*
*
 
'.
]
;
 
:
<

•
:
 
^

 
*
 
:
*
:

.
*
 
:
r
.
 
^

.
 
i
f
.
 
y
.
 
A

 
•

s
.
 
*
 
.
'i
';
 
*
 
:
»
:
 
;
+

:
 
A

 
A

 
»
:
*
 
^

A
 
^

:
 
:
&

 
.
•

*
:
 
*

*
 
A

 
*
 
A

 
*
 
*
.
 
A

 
A

 
*
 
*
 
:
v
.
 
^

.
 
*
.
 
*
 
*
 
:
?
:
 
*
A

 
*
*
 
^

 
:
•

!
;



U
W

L
"
G

^
U

^
U

C
"
u

y
^

^
^

j
^

j
^

J
^

<
i
^

^
^

j
^

J
M

r
<

i
M

^
J

U
—

^
^

"
r
-

t
..

!^
^

^
 ^

—
 r

-
Q

S
S

Q
'3

 <
i
-
G

 <
s
<

i
—

S
S

S
Q

Q
S

 ~
G

 ^
^

 U
\

^
U

\
 ^

 ^
 ^

 ^
 ^

 ^
i
^

 U
f
^

 ^
 ^

 ^
 C

.-
j 

w
 t

:3
 ^

 h
jt

-
 —

 —
 •

—
 £

3
S

i
^

{
•

•
j
 
~

Q
S

^
-
 
^

 
^

 
~

G
 
S

U
i
 
r
-
Q

 
^

U
}
 
^

 
U

^
<

s
 
O

j
'^

V
l
 
w

r
-
U

\
 
^

 
f
J

}
U

3
U

i
S

~
^

 
U

l
 
^

 
^

 
S

 
'^

U
\

 
^

 
:
-
.
-
4

S
S

 S
 S

!S
S

 ©
S

 S
 S

 !
S

®
 !

S
 S

 i
S

 S
 ^

<
i 

-Q
 -

Q
 <

3
 <

3
 ^

'0
 -

0
~

C
^

 ^
<

]^
 ^

0
 ~

C
<

3
 ^

^
'C

 <
i-

~
0

~
.0

 -
C

-^
-G

 <
! 

-3
 -

G
 -

0
 -

.0
 -

C
 ~

C
 -

C
 <

i 
-Q

 <
i 

~
0

 <
i 

~
Q

 ~
C

s
u

&
a
'a

i 
"
j 

&
 &

 £
i 

a
' 
&

 a
 &

! 
ii

i 
&

?
-j

 M
 K

i 
M

 -
.;
' 
M

 r
^

M
 M

M
N

J
M

f^
J
M

 M
?
<

iM
M

M
M

M
M

 !
y
 r

<
! 

M
M

 U
 ^

 F
<

! 
W

 M
 r

<
i 

U
M

 W
 r

^
 U

 K
' 
M

 N
;

r^
-
 -

J
-
•

•
~

.!
-
~

~
-
i 

^
}
-

jc
<

^
 ^

 ~
^

^
 ^

 ^
^

^
 ^

 ^
^

 ^
^

^
 ^

 ^
^

 ^
^

V
! 

^
~

^
 ^

 ^
^

^
^

 ^
 •

•
^

 ^
|

^
~

^
 ~

^
 ^

 -
^

 -
^

!~
>

>
|

~
^

 ~
^

i~
^

-
~

.j
 •

•
-
,;

 -
^

a
2
0
;a

3
Q

3
0
3
0
3
!X

iC
G

C
0
0
3
C

C
a
2
iS

C
O

C
Q

a
2
C

3
C

O
C

O
Q

3
a
2
Q

:!
a
2
Q

3
Q

^
Q

3
0
3
0
3
a
.Q

3
C

Q
C

Q
0
3
C

C
0
3
S

3
Q

2
Q

3
0
~

- 
Q

- 
0
' 
i>

 Q
'-
 C

r
' 
i>

 0
- 

&
~

 •
>

 Q
- 

0
~

- 
0
~

- 
0
--

 i
>

 C
r
- 

C
T

- 
S

'-
 0

- 
&

•
•

 •
>

 &
•

•
 Q

- 
I
- 

r
.{

~
 0

--
 0

~
- 

0
~

' 
Q

~
' 
!>

 0
s
' 
!>

 C
~

- 
0

'-
 0

s
 G

~
' 
i>

 0
-'
 Q

'-
 C

K
- 

0
'-
 C

r
~

 •
>

•
 0

'-
 0

~
- 

C
^

 0
'-
 Q

'-
 0

~
- 

&
•

•
 0

- 
G

" 
C

r
~

 C
r
" 

r
>

 0
~

' 
C

~
- 

O
-'
 O

'-

C
^

C
d

U
C

^
M

C
"
C

"
C

^
y
^

C
"
y
L

^
y
w

i
"
C

^
U

C
"
C

^
^

C
^

C
"
^

^
£

3
1

"
 
<

i
Q

3
C

O
 
^

 
~

^
L

H
 
i
^

 
L

H
^

 
<

;
 
<

;
 
^

 
C

O
 
0

3
 
-
'^

 
0

3
 
<

3
 
-
^

 
0

3
^

1
"
 
^

 
-
^

 
-
^

 
-
C

 
<

i
-
D

 
i
^

U
I
U

?
 
'^

C
2

L
H

 
-
^

t
"
 
^

 
~

.
Q

 
-
^

 
'^

 
'-
•

!
.

?
3

S
S

'3
l
S

E
!
S

S
'S

!
3

S
S

!
i
3

S
(
3

S
i
S

^
S

i
—

S
S

!
S

®
S

S
i
S

S
5

i
S

!
S

S
S

i
3

S
i
i
S

S
S

S
S

3
S

S
S

S
S

S
;
i
S

S
S

S
S

!
S

S
—

S
S

i
S

S
i
S

M
M

 M
0
~

-
C

C
 
M

 
:
-
n

 
f
Z

S
C

.
^

-
l
^

!
—

'.
"
t
.
"
n

-
3
0
3
S

f
S

t
n

r
<

!
0
3

S
i
S

 *
 S

S
i
S

S
 *

 *
 S

i
—

S
 S

S
-
S

 S
S

'S
 B

 ©
 Q

 S
!'
S

S
i
 S

S
 S

 B
S

'
•

•
-
:
 
I
-
.
.
 
f
-
i
 
-

0
3
^

-
1
^

1
—

'.
"
t
."

n
-
3
0
3
S

f
S

t
n

r
<

!0
3
-
~

0
'~

s
i

f
^

-
-
 
-
—

•
 
i
'^

 
?
~

s
 
!
^

 
^

—
:
 
!
^

 
?
~

:
 
?
S

~
?
 
i
t
~

?

r
-
.
j
 
•

-

S
i
 -

i
s
. 
A

C
~— r
?
- 

-t
a

^
•

:
j
 
^

1
 
U

'
'
 
"
-
I
-
L

^
—

:
!
 
~

-
=

L
!
J
U

J
 
f
^

)
—

 
L

T
-
—

1
 
"
—

-
E

-
 
<

—
 
'
^

 
'
j
j
 
;
^

!
T

S
S

i
'S

E
S

S
!
—

S
'G

i
E

S
'-
H

S
i
S

'i
S

S
'S

i
S

E
E

'S
S

S
'S

'S
S

i
S

'S
S

'S
S

S
S

©
S

S
S

S
®

S
i
S

5
'S

E
i
S

S
!S

S
S

£
3

S
S

S
S

S
E

.S
!i

S
S

!i
S

S
!S

S
Q

S
S

S
S

S
©

S
S

S
S

!S
!S

S
!5

S
S

i
S

S
!®

i
S

S
S

i
S

S
S

i
S

E
S

S
S

i
^

S
S

S
S

S
i
S

S
i
-
'S

S
S

S
S

S
S

S
S

i
S

i
S

S
^

i
S

S
i
S

S
i
S

S
i
S

S
—

 
S

S
S

!
^

S
E

i
^

S
S

!
s
S

]
S

S
S

S
S

S
'S

S
'U

U
S

S

y
 A

 x
 .
*
 -

^
 *

 :
»
: 
*
 -

^
 :
*
 ^

 v
 :
-
^

 *
 ^

 *
 •

4
: 
*
 $

 .
-
s
 A

: 
-
+

: 
:«

*
 :
5
; 
:^

 3
K

 3
?
: 
*
 *

 :
K

 A
:^

: 
*
*
 *

 A
 A

*
 .
•

•
i
;^

: 
;;
<

!
 A

 .
t
: 
:p

 A
 A

 *
 :
«
 *

 -
.K

 :
i
r
. 
^

 X
 •

^
 •

.V
. 
:«

 A
 :
*
:

Q
S

S
S

S
E

i
S

S
S

S
S

S
S

t
B

S
i
S

S
S

l
E

S
S

S
S

'l
S

S
'S

S
S

S
S

S
i
S

S
Q

S
Q

S
S

i
S

S
S

G
'S

G
S

S
i
S

Q
'S

S
S

i
S

S
S

S
S

S
S

S
S

S
S

i
S

S
i
S

i
S

S
S

S
S

Q
i
S

S
S

S
E

S
S

i
S

i
S

i
S

S
.S

S
S

S
S

S
S

Q
.S

i
S

S
S

S
S

i
S

S
S

M
S

S
S

S
i
S

S
S

S
S

i
'
.
-
I
 
J
^

:
 
r
.
.
^

 
'
—

.
*
-
'
•

 
r
—

h
j'
—

 w
Q

'—
~

G
U

lr
\

S
f
>

-
Q

3
'—

^
^

i
-
*
—

,
-
.
^

 
^

r
<

,
 
h

j
 
-
.
 
_
f
.
,
i
^

,
,
3
,
^

_
^

M
^

i
^

h
j
,
-
—

 
1
,
3
-
.
 
^

^
j
 
-
h

j
^

^
^

 ~
0

^
 <

!Q
^

' 
—

 ^
 U

^
 ^

^
<

>
 <

!.
'-
 ^

 t
-
-
3

S
^

 t
^

S
 ^

 ^
Q

 4
^

 U
\

^
\

-
.3

 4
^

m
^

 ^
U

!'
J

\
f
S

&
 ^

 ^
-
 ~

C
 0

^
i_

n
 ?

j

^
fS

w
S

t
3

^
 ^

S
S

Q
S

S
G

^
Q

 S
t
'-
S

^
Q

 ^
 K

 (
.'
S

^
 S

 Q
 '
- 

U
^

 ^
h

2
^

—
 ^

 ^
Q

 ^
 K

~
^

t
J

iQ
t
<

5
 —

 ^
 S

 t
<

S
^

S
 ^

 Q
—

^
^

 Q
 S

S
^

 S
K

S
^

G
S

S
Q

s
-J

 S
 ^

 ^
 w

^
 ^

Q
K

^
 ^

 S
^

^
K

^
U

i^
 ^

 ^
 ^

S
 '
^

^
 ^

^
S

^
 ^

 S
—

 r
^

S
i
S

-
C

S
S

-
C

S
i
—

•
—

i
S

i
>

S
:r

-
 U

i
—

 ~
~

-
!S

S
0

3
f
<

jS
-
_
4

^
M

0
3

M
t
"
A

i
—

'3
0

s
i
>

'~
J

C
"
'S

S
y
M

S
;3

1
-
t
!5

C
3

-
^

S
 r

-
.;

 l
"
'—

 S
y
—

 S
 •

-
~

~
.j

 "
"
•

 ^

i
.
S

^
-
^

S
—

i
S

r
^

S
i
'S

'-
'I

S
i
S

'S
i
-
E

S
J
 
K

' 
u

w
S

^
J
A

^
S

!
S

w
^

A
^

i
^

-
S

S
U

C
^

S
S

U
^

^
M

S
M

S
S

!
^

S
!
i
>

u
i
S

S
^

3
4
a
S

i
S

y
^

S
 S

ii
S

S
iS

S
S

 S
E

ii
S

S
S

 ?
3
 S

i3
 S

i—
 S

; 
S

 S
®

 S
!S

 S
 S

 S
S

 ©
S

 S
 S

i 
S

S
 i

S
S

S
 i

S
S

-
^

 S
E

S
 !

S
 ®

 S
 •

S
^

 S

;;
-
. 

4
: 

s
k

 .
+

 s
f
; 

*
 3

; 
*
 A

 *
 a

k
 *

 *
 *

 ;
i
s
 -

.1
; 

*
*
»
:*

;?
::

*
*
*
 +

 A
 *

 *
 ;

!
; 

*
 S

K
 *

 S
K

 *
 *

 •
*
 *

 *
 *

 *
 *

 *
 *

 *
+

:+
:*

: 
A

 ^
s
 A

 *
 :

*
 -

.^
 *

 A
 A

 +
. 

*
 :

f
c

*
*
*
*
*
*
*
:
•

?
:
*
*
*
*
*
*
»
:
*
 
f
.
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
:
K

 
*

*
 
;
!
<

*
 
*
:
+

:
 
*
 
*
*
'4

:
*
*
 
*
 
*
 
*
:
 
S

F
 
*
 
*
 
*
•

 
*
•

 
*
 
*
 
*
 
-
-
F

 
*
 
*
 
*
x
 
*
:
*
:
«
:
*
:
*
»
:
*
*
*
 
t
 
:
*
:
'+

 
*
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
:
*
 
*
 
*
 
*
•

 
*
•

 
*
 
*
 
•

'*
 
:
'k

A
 
*
A

 
5

K
A

*
 
S

K
 
*
:
K

 
*
:
*
:
 
A

 
A

 
S

E
;
R

 
:
«
 
:
%

 
A

 
*
 
W

 
:
-
k

 
*
 
A

 
A

 
•

*
:
 
:
«
 
A

 
*
 
:
*
 
*
 
"
'-
 
*
 
*
 
*
 
*
 
:
"
' 
"
r
 
*
 
"
''
 
*
 
"
-
 
"
''
' 
•

•
''
 
''
' 
"
'"

 
'"

 
"
' 
"
''
 
''
"
 
"
''
 
'"

' 
"
''
 
' 
''
' 
"
 
'"

 
' 
''
"



s
 Q

 s
s
 s

s
s
 s

 e
^

c
-j

 i
/!

 ^
u

^
u

w
y
M

^
 u

 M
M

 r
-j

 u
 M

 M
 K

! 
M

 M
 M

 M
 M

 M
 K

. 
M

 M
 u

 M
 ^

 •
•

.4
 u

 ^
 u

 G
.I

 y
 w

 c
- 

^
 -

 y
 u

 «
 u

 w
 u

 '
--

 y
 i

.-
i 

G
'J

^
 ^

 -
^

C
^

 C
T

--
 y

^
 U

1
 -

0
0
; 
0
3
 0

3
 C

O
 0

3
 Q

3
ff

i 
'^

0
3
0
3
C

G
O

:!
0
3
 ^

-^
 -

-^
 C

^
 l

>
i"

 L
H

^
L

" 
^

 A
A

 ^
 4

^
Q

~
-w

S
!M

S
i 

C
C

O
~

- 
L

H
 <

)<
3
 ^

 3
"
w

 M
^

S
 ~

^
'v

 A
 C

"
r
<

i—
 0

2
 -

^
 S

 4
^

 Q
 <

3
 C

3
C

>
M

 <
i 

0
3
-^

 &
•

 U

^
^

^
^

;
_
^

_
-
^

,
S

S
E

[
S

S
S

S
i
'S

i
S

S
S

S
E

;
S

E
i
S

.
S

S
S

S
S

S
S

S
S

S
!
5

i
S

£
3

S
S

S
S

S
S

E
i
S

S
S

S
:
S

S
?
3

S
!i

!&
!!

i
!;

i
!&

'&
!i

!&
'c

r
D

-
c
T

C
T

o
-
o
~

c
r
E

T
c
r
C

T
i
T

a
-
c
-
^

a
-
o
~

C
T

C
~

i
T

D
"
c
-
o
"
!7

S
~

a
-
c
r
&

~
 
r
^

.
-
^

 
-
.
.
.
-
-
-
.
_
_
—

p
j
 
_
 
^

.
.
.
_
_
.
 
_
.
.
.
.
_
_
_
.
_
.
—

_
„
.
—

(
^

1
 
_
 
.
-
.
 
-
^

-
 
^

 
-
-
.
.
_
_
.
.
 
^

 
.
^

 
_
.
-
.
.
-
.
 
r
-
j

-•
^

1
 ~

^
i 

^
 ~

~
>

! 
~

^
! 

'•
^

 •
^

 ~
-J

 -
^

-s
l—

4
 ~

',
i-

-^
—

»
4
-^

-^
 '
•

>
0
-<

:.
t-

--
^

 -
<

,t
 ~

^
j 

^
|

 ^
•

^
^

-^
-^

^
 •

>
.j

--
--

s
^

—
j-

^
-^

I
-*

4
-'
»
j 

o
0
 •

^
1
 ~

^
' 
~

^
|

 •
•

•
J
..
.~

-4
-~

.»
--

^
! 

^
 -

-j
 •

•
-s

-^
-^

 ~
^

-^
-^

-•
~

^
--

^
^

-^
-'
~

^
~

s
^

-^
~

+
-~

..
! 

"^

0
3

C
O

m
Q

3
C

0
0

3
Q

3
a

3
0

:!
0

;!
0

;0
3

0
3

0
;0

3
0

3
C

3
0

3
!X

Q
3

0
3

0
3

0
3

a
3

Q
2

rc
n

^
Q

3
Q

3
0

3
!B

C
0

0
3

a
3

0
3

C
C

.0
3

0
3

0
3

Q
3

0
3

C
C

a
:!

m
0

~
- 

0
'-
 0

~
- 

C
N

 Q
- 

Q
" 

c
r
- 

o
~

- 
&

' 
o
'-
 o

~
' 
"'

•
 0

s
- 

0
'-
 0

'-
 C

r
- 

C
N

 •
>

 •
>

 C
" 

Q
~

- 
Q

~
- 

0
~

' 
0

~
' 
0

~
- 

!>
 0

'-
 0

" 
0

- 
G

- 
r
.t

- 
i>

 0
'-
 '
>

 !
>

 i
>

 •
•

>
 C

t~
- 

C
r
- 

!>
 C

"-
 0

'-
 0

'-
 O

'-
 0

'~
 !

>
 Q

~
- 

Q
~

' 
C

r
- 

•
>

•
 ;

>
 C

r
- 

Q
~

- 
C

r
- 

O
'-
 '
>

 0
~

- 
•

>
 i

:r
-

y
U

C
"
U

U
L

^
C

"
w

C
"
C

^
U

<
"
C

^
y
c
^

C
^

L
^

U
C

^
U

C
"
<

^
U

C
^

^
0

3
a

]
^

Q
3

0
3

0
2

L
H

C
C

^
L

n
e
G

^
S

5
Q

3
i
j
5

~
C

'^
^

0
2

^
<

!
^

^
C

n
<

3
<

.
L

n
'^

a
3

0
3

L
"
y
'^

<
S

£
^

<
3

^
^

C
O

L
n

L
R

L
^

 
~

-
.
i

S
S

't
3

Q
S

S
i
E

S
S

*
S

S
S

S
?
3

S
S

S
S

S
!
S

S
t
S

'S
G

i
S

S
*
S

*
S

S
—

;
3

S
S

!
S

S
.
i
S

S
S

i
S

S
.
E

i
i
3

;
3

£
3

S
i
S

*
S

3
S

S
3

S
S

i
S

!
S

S
i
i
S

r—
-
&

.
 
f
-
.
J

 
r
.
3

 
C

r
~

 
B

 
"
•

 
C

~
 
_
_
 
.
_
 
_
 
„
 
,
_
 
_
_
 
"
 
_
 
_
 
M

 
,
 
0

3

S
. 
G

 Q
^

 S
S

 S
h

!S
S

S
S

S
S

S
S

 Q
'3

 S
Q

G
3
- 

S
Q

 S
 Q

 S
&

 S
 *

 S
 S

.S
Q

 S
S

.S
Q

Q
S

'S
. 
S

S
S

S
. 
&

 f
S

 G
 S

 S
 G

 S
 Q

 S
 7

3
. 
'3

 *
. 
I
S

; 
iS

i
S

S
S

S
S

S
S

S
S

Q
S

S
S

S
i
S

S
S

S
'l
S

S
e
S

S
I
S

i
S

S
S

Q
S

S
S

S
S

S
S

S
'S

S
S

S
S

S
'E

S
'S

S
S

S
S

S
-
S

S
S

S
E

S
S

S
i
S

-
S

;

®
 S

E
i
S

i
S

S
i
S

I
 S

S
S

S
 S

'^
^

S
E

'S
G

' 
G

! 
S

S
M

 ^
 3

 "
 u

 S
S

 S
 "

S
 S

i
S

S
i
'S

 S
 M

 ^
 S

 S
 I

S
 S

!S
 S

S
 S

>
 S

 S
S

! 
S

S

x
 
^

.
^

*
^

*
.
±
 
'^

.
 
:
^

 
*
 
^

 
*
 
%

 
•

^
.
•

^
*
 
-
V

*
 
'^

.
^

x
*
 
±
^

.
 
*
.
 
*
 
-
A

c
*
 
•

^
.
*
^

*
 
^

*
 
^

 
*
 
*
 
*
^

*
 
•

•
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
*
 
-
r
.
 
*
 
*

S
 S

E
3

S
 S

 S
®

 •
S

!3
S

i®
 S

 S
 S

S
E

'I
S

 ®
S

 i
S

 S
S

 S
i 

S
 E

 S
S

S
E

 S
iS

: 
S

S
i 

S
S

 S
 S

 S
S

 S
.E

3
. 

S
is

s
 S

Q
!S

 S
 S

'S
 S

S
S

 ®
 S

iS

S
S

S
i
S

S
S

i
S

S
!
3
G

i
B

S
S

i
S

!
S

!
S

i
S

S
S

S
S

!
3
]
S

S
S

S
'i
S

S
S

£
3
i
S

S
S

!
S

S
S

S
S

S
[
S

S
5
S

i
?
3
S

!
S

S
i
S

S
S

E
'S

S
!
E

!
S

!
S

S
!
!
3
S

'2

i
—

i
_
R

!
^

|
 
!
—

 
1
.
.
.
.
 
^

j
 
i
—

 
_
 
—

_
!
^

_
^

!
_
 
j
.
^

!
—

 
(
_
!
,
3
 
M

—
•

.
^

i
^

 
—

 
M

 
—

 
"
 
—

 
"
•

'—
M

 
"
I
—

 
r
-
J
 
—

—
I
—

 
,
-
*
,
_
.
i
_
^

 
_
_
j
,
J
^

_
h

^
,
,
J
i
_
t
_

M
^

L
n

O
-
E

^
-
^

0
"
-
Q

—
0

"
~

^
0

"
U

"
h

O
^

—
U

C
^

C
O

i
S

A
<

2
^

i
S

O
"
M

^
U

1
r
<

!a
3

S
y
~

S
M

M
^

S
 S

^
S

S
 ^

—
S

iS
S

^
 S

u
 S

S
t
!S

S
 S

i—
 Q

S
iS

 i
3
 L

H
 S

 S
5
 S

 ^
 S

 S
—

 ?
3
S

 S
 M

 S
®

 S
iu

Q
<

;S
i3

 S
iS

S
 S

^
 ^

i3
S

S
 S

Q
f^

G
Q

U
^

S
 ^

 S
^

Q
 S

t
^

S
 f

3
S

^
n

^
 ^

 S
 ^

 S
t
--

i^
 S

S
 Q

G
 ^

^
S

^
-S

 S
S

r
^

 G
 B

Q
 G

Q
S

 S
 ^

S
S

S
S

t
S

S
^

 ^
 ^

 S
 —

E
L

H
S

M
—

M
U

!
S

S
S

h
J
E

!
—

S
Q

'-
S

3
^

S
U

!
S

S
M

!
S

u
l
5
M

i
-
n

S
!
S

M
—

S
S

^
l
J
i
S

M
M

^
S

'-
 
M

(
3
 ,
-
,-

^
.S

. 
s
 E

i 
4
s
 i

3
r
-
.J

 S
 ^

 S
!-

-
^

 S
! 

S
 S

 •
-
 S

 £
S

 S
Q

S
i?

S
 S

 S
 S

! 
S

 S
iS

-
 i

3
 w

 —
S

E
3
 S

 S
'S

 S
S

i 
•

S
 ^

 S
S

 S
S

S
 S

 l
.-

.i
 S

 S
'i
S

G
' 
—

 S
' 
r
..
n

 S
-
 E

: 
S

 S
S

!

S
 S

S
iS

 S
S

S
 S

S
S

 S
.^

E
 S

S
iS

S
 S

'S
 S

S
E

3
S

 r
- 

S
 S

i:
S

 S
 S

 S
S

 (
3
 S

'S
 S

 S
S

 I
S

 S
 S

 E
iE

'S
 S

S
3
S

E
 S

S
 S

S
 S

S
i 

S
S

*
 
*
s
s
*
 
*
 
*
*
*
*
*
*
*
»
;
*
 
*
 
:
.
K

W
 
*
*
*
*
*
*
*
*
 
*
 
*
 
*
 
$
 
*
•

*
 
A

-
4
:
*
*
*
*
 
*
*
*
*
*
&

.
+

*
*
*
*
*
.
+

*
*
&

 
.
t
*
 
*
*
*
*

*
 
;
!
;
 
*
 
s
k

 
*
 
*
 
A

 
*
 
y
 
:
«
:
 
:
.
!
-
.
*
*
*
*
+

 
*
.
 
:
*
 
*
 
;
!
;
*
*
*
*
*
 
:
^

 
*
 
*
 
:
*
:
 
*
 
:
r
.
 
^

*
 
*
 
:
*
;
 
*
 
A

:
 
.
+

*
*
*
*
*
*
*
*
:
*
:
*
*
 
s
|

c
*
*
 
:
f
f
i
 
*
:
*
:
 
*
 
t
.
 
A

 
*

*
^

*
*
*
^

%
 
*
»
*
*
 
^

%
 
*
*
*
»
:
 
A

*
 
*
*
*
*
*
*
*
 
*
 
*
 
*
 
*
 
*
 
:
^

 
^

 
A

 
a

 
*
 
%

 
*
 
$

 
*
 
S

K
 
*
 
*
 
*
 
a

k
 
2

?
:
 
*
 
*
 
*
 
*
 
*
 
*
 
^

 
?
!
<

*
*
*
 
:
•

»
 
A

A
s
;
:
*
:
 
A

 
w

:
f
c
 
A

*
 
A

 
A

 
S

K
A

 
*
»
:
 
;
!
<

 
A

 
w

.
 
-
k

.
 
:
x
 
A

 
w

 
.
-
i
:
 
A

 
:
"
 
:
*
:
 
•

.
•

'
-
.
 
•

•
=

-
 
*
 
•

«
 
"
-
 
v
.
 
•

•
'
-
.
 
•

k
 
•

f
-
.
 
A

 
A

 
K

 
'
r
-
 
*
 
•

•
'
-
 
•

•
f
f
 
:
•

'
'
 
"
'
-
 
•

-
•

 
"
'
"
.
 
•

'
•

'
 
•

'
"
 
•

•
'
-
 
•

*
•

 
—

 
'
"
 
•

'
•

 
'
'
•

 
•

'
•

 
'
"
 
•

'
•

 
'
•

'
"



0
~

-

~
£
! 

E
5
 E

! 
S

; 
iS

S
 £

3
S

S
 S

3
 -

.0
U

l 
'^

 '
-.

j 
Q

~
- 

&
•

•
 Q

- 
!>

 U
1
 .
—

 S
 ~

-s

-&
, 
0
3
 -

^
 <

: 
0
3
£
N

 C
" 

M
U

 C
Q

 (
"!

-
0

<
!
<

>
.C

<
3

~
C

~
C

~
e
<

'.
C

<
-
-
0

<
3

~
0

~
C

<
j
<

i
~

e
<

3
~

C
^

—
—

—
^

r
-
u

—
i
S

S
S

S
S

S
'S

S
'S

S
S

'i
S

S
S

;
^

 r
s
m

 Q
^

^
^

^
^

 -
^

'^
^

 ?
- 

^
^

- 
U

^
U

^
 U

t
U

} 
^

h
S

 ^
 ^

 —
 ^

 ^
S

 S
-0

 -
G

 ~
G

 ~
Q

 ~
G

 S
iS

^
^

 0
2

S
Q

?
L

H
^

 M
S

iX
i^

O
"
-^

M
—

~
C

 0
3

^
^

 ~
C

^
 ^

 S
 y

 S
 C

D
 0

'-
 L

H
 w

 M
—

 S
 0

3
 0

~
- 

U
?
-J

0
3

 Q
-.

 L
"
 -

&
 i

.-
 —

 G
 -

S
!

a
'&

s
'u

&
a
'^

&
'i
'

i
~

~
 
r
'-
J

 
r
*
-
j
 
'"

"
' 
'-
*
 
~

~
 
i
—

 
'"

—

C
T

C
T

O
'C

T
C

T
C

T
C

T
C

T
O

'S
r
C

T
S

'D
'E

T
O

"

?
•

.;
 I

^
^

M
M

 ?
<

i 
M

 ^
M

 M
 M

M
 U

 "
"
•

;—
 t

—
 r

—
 l

—
 ;
-„

C
T

&
' 
&

 &
&

- 
&

 a
! 

a
: 

&
&

 •
I
' 
&

 &
 &

: 
£

•
 s

i 
&

 &
' 
&

 •
ii

 &
 &

 a
;

i-
 ^

 K
3

r
<

!U
 M

M
^

M
M

 M
 M

M
 M

 M
 M

^
M

 U
 M

 h
j 

!^
 h

2 ^
_
 
(
«
»
 
f
s
^

 
.
-
^

.
_
.
-
.
_
-
—

 
[
S

J
 
,
.
.
_
 
_
_
_
^

 
_
 
_
_
_
_
_
 
_

o
 
4

>
-
-
p

 
-
 
-
—

-
(
^

—
—

-
^

j
 
.
.
 
.
_
^

^
-
^

-
^

 
_
0

-
 
:
.
-

-
^

|
 ~

^
[
 •

•
^

1
 -

~
s
! 

-
^

1
 ~

~
J

 ~
~

j 
~

~
.j

 -
-
.I

 -
~

j 
'^

 \
.l

 '
^

 ~
~

s
! 

~
.s

 '
-
j 

^
 -

.j
 -

^
 ~

'J
 ^

 -
^

 ^
 '
'J

 -
^

 ~
~

J
 \

|
 •

•
•

s
j 

-
-
.I

 •
-
..

I
 -

^
 -

•
J

 -
.^

 ^
 •

•
^

 -
~

.i
 -

^
 -

-
..

! 
•

-
J

, 
'<

..
! 

•
•

-
j 

'^
i 

^
 -

^
1

 ^
 ^

 ^
 -

^
 ~

..
J

 -
^

 -
..

.!
 \

[
 •

..
.J

.

co
 a

' c
o 

co
 c

o 
ec

 c
o 

co
 c

o 
a
'l 

co
 0

3
 c

o 
0
3
 0

3
 0

3
 c

o 
0
3
 0

;i
 0

3
 0

3
 Q

3
 0

:!
 0

3
 C

O
 0

3
 C

O
 C

Q
 C

O
 0

3
 C

O
 0

;i
 C

O
 0

3
 C

C
i 

C
C

! 
C

O
 0

3
 C

O
 0

:1
 C

O
 G

O
 I

X
! 

a
"!

 C
O

 C
O

 0
:!

 C
O

 0
:!

 C
O

 a
' o

:;
 o

:'
D

--
 0

'-
 0

 0
- 

C
r
- 

C
i"

 C
N

 0
'-
 0

" 
C

~
- 

O
'-
 0

- 
[>

 O
 0

" 
0
'-
 0

~
- 

0
~

- 
C

r
~

 0
'-
 0

- 
Q

- 
Q

' 
i>

 C
"-

 O
"-

 Q
~

- 
0
~

- 
Q

--
 0

~
' 
C

~
- 

i>
 &

•
•

 0
--

 Q
~

. 
Q

~
- 

0
~

' 
O

'"
 l

>
 i

>
 0

--
 0

~
' 
!>

 &
•

•
 Q

1
- 

0
~

- 
Q

~
- 

C
.i

~
' 
C

r
- 

&
•

•
 0

--
 !

>
' 
0
~

-

C
"
ii

"
il

"
C

-^
!-

^
'-
~

'.
^

'-
"
M

'-
^

C
.'
4

 y
i^

y
o
^

G
^

M
L

"
C

^
C

^
G

^
C

"
C

"
C

^
i^

w
C

^
G

^
y
G

^
U

C
^

W
C

"
C

^
<

! 
-0

 ~
C

 -
Q

 -
G

 <
; 

-C
 •

C
 t

n
 \

i 
~

5
 0

3
 ^

-C
 •

^
 ^

 0
3

 -
^

 -
^

0
3

 (
S

'S
 0

3
-^

0
3

0
3

0
3

0
0

0
3

0
3

^
^

 0
3

0
3

 0
3

 C
O

 m
 G

H
 0

; 
0

3
 -

^
 <

! 
^

1
^

 ~
0

 ^
Q

 -
^

 ^
Q

 ^
<

! 
^

?
3

*
S

t
-
i
-
S

£
3

S
*
!
S

£
3

 
S

S
S

i
S

S
S

*
 
*
Q

S
i
S

i
S

S
£

3
S

S
S

'!
S

S
S

®
S

S
S

®
(
3

E
!
E

i
S

S
G

'S
S

S
-
-
*
S

-
E

!
S

S
S

r
.
'1 ?3

 w
0
3
 
"
r
<

i
 
-
P

s
—

 
!
^

i
 
C

G
?
<

i
M

 
u

 
"
I
-
A

®
 
-
'
C

-
i
'
-
i
S

 
?
3
<

"
i
 
-
^

 
"
3
^

-
^

 
^

 
^

 
0
~

-
 
—

 
—

 
h

j
 
•

~
C

 
-
.
<

 
-
-
 
M

L
H

!S
S

*
i
S

S
M

S
!S

O
-
-
i
S

 S
i
L

H
S

S
S

S
S

O
"
S

S
S

!l
S

S
U

L
"
S

i
S

S
S

i
S

5
!S

!t
3
U

!®
S

!S
S

S
!S

S
?
3
S

!S
!S

t
n

G
;S

i
S

:5
;E

S

i
S

'S
S

S
!
£
3
i
S

S
S

S
?
5
S

 S
S

S
®

S
i
S

S
!
S

i
S

S
S

S
S

;i
S

;3
S

S
S

S
S

S
!
-
£
3
S

!
S

i
S

.!
S

S
S

l
f
3
S

?
3
i
3
!
S

S
!
S

i
5
S

'S
:S

(
3
S

S
:

E
l
 S

 ^
 i

-
"
 I

S
 ?

-
3

 S
 S

; 
(
3

 S
' 
^

 O
S

S
' 
E

3
 S

 S
 S

-
 i

S
 S

 S
 S

 t
3

 S
E

i
S

i
M

 S
i
-
^

 S
 S

 S
! 

S
 S

 S
 i

-
 S

 E
 I

S
 -

"
S

 S
'S

 S
 '
S

'-
1

 Q
 S

S
 S

 i
-
t
 S

S

*
 
*
 
-
4

:
 
*
*
*
+

*
»
:
 
*
 
:
«
 
*
A

.
^

 
&

.
+

*
*
*
*
•

+
*
 
^

 
.
*
%

:
*
*
*
*
 
s
i
c
 
*
 
*
 
q
;
 
*
*
*
*
.
*
 
s
t
 
*
 
s
':
 
*
 
:
•

»
:
 
:
«
:
 
A

 
^

 
^

 
.
'f
t
 
A

 
^

:
 
*
 
.
*
 
w

.

E
i
S

'S
!
E

5
S

S
?
3
E

i
)
S

?
3
S

 
S

S
S

S
S

S
'S

S
S

S
S

S
S

E
S

S
'S

S
i
C

S
S

S
S

S
S

S
S

'S
S

i
S

S
S

S
S

S
S

i
S

S
S

S
i
S

E
S

S
;

S
e
S

i
S

S
S

i
S

S
S

S
S

S
 S

S
i
S

S
S

S
S

S
E

S
S

S
S

i
S

S
S

S
S

S
S

S
'S

i
S

S
S

S
S

S
S

i
i
S

S
i
S

S
'S

'-
Q

S
S

i
S

i
S

S
S

C
"
M

r
-
O

u
i
"
j
"
i
-
A

M
—

 5
>

 M
?
^

M
!
-
-
M

!
-
—

i
-
^

^
M

:-
i
-
^

!
^

M
M

4
&

h
J
—

M
 M

M
L

-
M

!
-
r
<

!
—

i
>

—
!
>

M
M

?
-
C

.^
—

4
^

—
 M

 -
&

 M
 y

t
-
J
S

C
?
~

-
^

S
3
~

-
~

G
~

^
a
!
i
-
—

N
 
-
^

U
\

^
—

^
^

^
•

O
^

w
^

^
^

—
Q

r
j
'~

G
a
3
^

K
G

^
^

^
^

^
<

i
^

^
-
^

<
i
^

Q
^

^
i
n

U
5
~

O
Q

^
—

S
r
-

E
; 

•
—

S
 "

. 
S

S
! 

S
 S

 i
5

 S
S

S
S

"
^

S
S

S
S

—
S

S
y
s
S

'S
i
S

S
i
S

f
-
J
S

i
S

—
-
S

'r
<

i
S

S
^

e
3
1
-
i
S

S
S

i
S

!
!
S

C
5
?
-
J
U

!
3

i
—

 —
 h

.J
 u

 ^
 >

—
 r

-
j
S

!
—

 !
-
t
 ~

~
j
 i

'^
S

M
I
'^

S
—

U
S

i
^

S
S

i
S

Q
S

S
i
S

i
S

^
S

S
—

M
S

'C
"
—

l
\

2
E

M
^

!
5
S

S
!
M

U
4
^

h
J
^

i
-
i
S

E
i
—

—
C

Q
S

Q
C

O
 -

f
c
C

O
'^

i
S

E
.-

S
s
S

i
-

C
^

-
J
S

!S
U

O
"
—

S
i
S

S
S

L
^

^
S

—
y
S

C
*
-
—

—
S

^
^

^
A

^
M

S
—

S
i
^

i
^

®
S

S
iu

S
C

5
£

3
1

3
E

iS
i

t
»
 i

3
—

 —
 i

3
S

 r
-
.j

 £
3
^

 S
'S

 S
i
~

~
^

 S
i
 t

-
 S

S
 S

 -
.0

 •
'-
 G

 S
 •

^
 ^

 I
S

. 
C

.'
-
! 

E
i
 S

 S
i
 S

 r
-
.-

's
 —

 —
 I

S
 S

 S
 i

5
 S

 f
S

i
-
^

S
S

i
O

C
S

—
 S

S
S

S
1

-
-
 S

i
S

S
S

S
;!

S
S

E
3

®
i
3

M
i
S

S
S

^
B

S
S

S
S

S
S

S
i
S

S
i
S

?
3

S
E

i
S

i
S

S
i
S

S
!
S

£
3

S
S

S
i
S

S
S

!
S

A
f
t
q
s
 
*
 
4
:
*
 
K

 
*
*
 
y
s
k

 
^

•
^

.
*
 
-
^

 
•

^
^

 
^

^
^

.
 
^

x
 
±
 
±
 
^

 
x
^

 
•

^
.
^

*
^

:
k

 
^

 
:
K

 
&

 
v
 
^

:
h

 
w

.
 
•

*
 
^

*
x
'*

 
^

.
x
 
&

:
i
k

^
:
v
:
 
:
4
;
 
:
*
:
 
A

*
 
;
?
:
 
X

 
3

S
 
*
 
4

:
 
*
 
-
^

 
±
 
•

^
•

.
 
A

 
*
*
*
*
*
*
 
?
!
;
:
4

;
*
*
*
*
 
:
^

*
 
^

 
*
*
*
*
*
*
*
*
*
 
A

*
 
*
*
*
*
 
s
k

s
j
;
^

:
 
:
*
;
 
*
 
A

 
*
 
*
 
:
!
1

:
:
 
*
 
^

 
A

S
T

.
 
:
^

 
»
:
 
*
 
4
:
 
*
 
*
 
^

 
3
C

 
*
 
:
»
:
 
*
 
:
K

 
*
 
:
*
:
 
*
 
i
S

 
'•

?
:
 
:
%

 
*
 
*
 
^

 
a
!
-
,
 
a
?
 
s
j
s
a
1
:
*
 
*
 
:
^

:
 
»
:
 
a
;
 
4
:
 
»
:
 
^

;
:
»
:
 
.
•

'a
 
*
 
s
k

 
:
a
 
:
*
:
*
*
*
*
:
*
*
*
*
*
*
*
 
A

 
%

^
 
•

x
 
^

 
:
•

;
':
 
:
r
.
 
:
4
:
 
:
-
K

 
^

 
:
^

 
A

 
'^

' 
:
?
:
 
-
A

'.
 
'^

t
:
 
•

k
 
'^

-
 
-
y
.
 
:
^

 
^

 
^

 
A

 
'•

^
 
:
:
^

 
A

 
?
;
•

:
:
*
:
 
A

 
^

';
 
^

.
 
•

M
 
A

 
^

 
A

 
A

 
A

 
:
:
:
':
 
•

•
;
':
 
^

 
•

•
^

 
A

 
•

•
''
 
'•

;
-
' 
•

-
1
' 
A

 
-
1
' 
-
•

"
-
 
-
'•

 
•

'•
 
:
'-
 
•

-
'•

•
 
•

'-
 
•

:
-
-



^
^

<
»
^

^
W

 w
iA

w
v
^

w
^

^
^

f^
^

 —
^

 S
S

S
S

Q
^

 ^
 ^

 r
-^

^
^

 ^
^

 ^
 ^

 ^
^

 ^
 ^

 ^
 <

S
 -

Q
'G

 ~
Q

 ~
0
 ~

Q
 ^

t
'-
j^

 t
i^

 ^
^

 ^
 ^

 Q
3

S
S

 ~
C

<
S

 ~
C

 '
Q

 Q
 4

^
 ^

f<
S

M
Q

 S
~

G
 -

G
 <

^
r
S

^
m

~
^

 ^
^

- 
^

 U
l 

^
^

 U
v
H

'-
S

 ~
Q

 ~
G

~
C

^
^

S
^

t
J

\
^

 —
 S

^
 ^

^
n

--
2

^
r
>

 K
^

 Q
J

^
' 
M

 ~
Q

K
 -

G
 ^

^
' 
w

 ^
 ^

?
- 

4
^

Q
 D

-U
\

 ^
 -

^
 S

K
 ^

S
^

^
-i

—
^

—
r
—

r
~

r
—

?
—

i^
i™

h
—

r
~

r
—

 :
--

•
-—

.t
-A

S
S

 E
 ®

E
S

 S
S

 S
 S

 S
3

S
3

 S
S

 S
;3

 ^
 ^

 ~
.Q

 <
3

<
3

<
i<

!<
3

 <
3

^
C

<
3

'0
^

<
!^

 <
2

~
3

 -
0

 ~
C

^
 <

2
-C

 ^
 <

3
 ^

^
 <

3
 ~

C
 -

.0
 ^

3
 ~

.Q
 -

.0
 ^

&
:l

!&
&

.X
S

n
';
r
!l

'!
l
!!

l
i
&

i
S

u
G

J
&

r
U

i
l
i

b
.
 
•

:
 
1
.

-
—

 
'
^

 
-
.
_
_
.
.
 
^

.
.
.
 
^

 
_
_
:
:
:
-
-
-
-
 
"
 
"
 
"
-
-
 
—

-
—

"
 
^

^
-
r
:
.
:

•
s
-^

p
-y

 "
^

l 
•

•
^

!-
'~

~
! 

•
•

•
^

 '
•

^
! 

'^
-^

—
^

—
^

-^
 W

^
 ^

 -
^

 ^
.!

 ^
 ^

 ^
1

^
 ^

 ^
 v

l 
~

^
^

^
 ^

^
^

 •
^

'^
'•

•
^

 •
^

t
'~

j 
~

~
s
!~

^
 •

•
•

^
 '
^

 \
i 

•
•

^
 •

•
^

 •
^

 -
~

>
|

 •
^

i

0
3
C

Q
C

O
S

3
C

D
a
3
Q

3
Q

3
!X

!Q
3
0
3
0
3
0
3
!3

0
::
C

C
0
3
C

S
C

3
C

3
0
3
a
3
Q

3
[G

0
3
Q

3
C

C
'0

3
0
:s

Q
3
C

C
0
3
C

O
m

0
3
C

3
ff

i
C

r
~

 £
>

 0
~

- 
0
~

- 
Q

~
- 

0
'-
 £

^
 0

'-
 Q

~
- 

&
•

•
 C

t^
 0

--
 C

"-
 r

>
 0

~
- 

0
'-
 0

'-
 0

^
 0

'-
 0

~
' 
C

r
- 

€
"•

 0
 C

r
~

 C
r
~

 C
r
' 
t>

 Q
1
- 

C
r
- 

0
'-
 0

'-
 0

~
' 
O

- 
G

- 
Q

- 
0
'-
 C

~
- 

0
'-
 C

'-
 3

^
 0

'-
 Q

~
- 

Q
~

- 
0
'-
 Q

'-
 Q

~
' 
C

~
- 

'>
»
—

 
i
-
c
.

4
^

^
A

A
A

A
A

A
^

A
A

A
^

A
4
^

A
^

4
a
4
a

A
-
t
a
±
s
^

^
4
a
4
&

4
^

^
 
i
'

Q
S

^
^

^
S

—
 Q

 —
 '
•

•
2

 U
—

 t
v
3

:^
 Q

 —
 —

 '
S

Q
h

^
^

 S
^

 —
 ^

 h
2

w
^

^
 r

^
h

3
S

K
 ^

 4
^

 i
^

 ^
K

h
J

 3

S
 S

S
S

C
3
 *

 S
i
S

£
3
S

'S
£
3
 S

S
S

3
 S

 S
S

 S
 S

 S
 *

 S
S

i
 E

 S
 S

 S
E

S
 S

E
3
S

S
 S

S
 S

 S
S

 i
S

S
S

 S
 S

S
 S

i
 S

 E
 S

i
 S

i
S

 S
S

 '
 •

+
• -0

I
-
 
—

 
M

 
—

 
f
-
.
J

 
—

 
!
.
j
h

J
-
.
 
M

U
U

-
t
s
M

 
C

^
 
—

 
—

 
&

.
•

^
M

 
Q

-
-
~

~
~

i
C

"
Q

~
' 
M

 
t
n

 
—

L
R

^
^

a
3
^

u
*
^

M
U

—
C

^
S

S
!
A

S
Q

3
L

j
!
^

i
.
^

—
Q

~
-
-
a
s
-
?
s
-
i
;
.
C

^
?
-
J
 
~

-
S

S
S

?
<

l
C

^
S

S
S

*
S

0
3

S
E

i
;
3

^
S

S
S

S
S

S
L

H
i
S

S
i
5

*
B

S
S

S
S

S
S

®
®

S
!
-
H

S
i
E

!
i
S

S
!
S

?
3

S
!
S

E
!
(
3

S
C

3
:
S

S
E

!
S

;
S

;
 
S

.
!

S
S

?
3
S

i
S

S
{
3
S

i
3
M

E
S

S
?
3
S

S
®

;
3
S

S
S

S
S

S
!
S

®
S

:
S

S
S

S
S

i
S

:
S

S
S

S
?
S

S
S

!
S

l
S

S
!
£
3
S

S
i
S

S
S

3
;
3
S

:
S

i
S

 
—

S
S

^
"
S

S
i
!
S

Q
?
3

S
S

S
^

S
^

S
?
3

S
S

S
"
S

!
i
S

S
?
3

S
r
-
S

t
3

S
i
^

S
Q

S
S

'-
*
S

?
3

i
S

f
3

U
S

S
S

!
S

i
S

!
S

!
S

!
!
S

S
'-
—

E
 
m

:A

^
:
 
*
/
;
;
*
$
 
*
 
^

:
 
*
»
:
 
^

:
A

 
*
 
:
f
c
 
*
 
*
 
^

:
'4

:
 
s
k

 
s
:
 
i
?
:
 
^

c
 
A

 
:
»
.
^

:
 
;
'?

:
 
:
*
:
 
:
^

 
w

 
*
:
 
y
 
^

'.
 
*
 
:
y
 
:
<

c
 
;
|

s
 
?
i
;
 
^

:
 
s
?
:
 
:
s
;
 
&

*
*
*
*
:
»
:
 
A

 
:
;
',
;
 
*
 
:
a
 
A

A
 
*
*
 
i
—

"
-
!

S
 E

S
S

S
S

S
S

S
S

S
S

S
S

r
S

 S
i
 S

 S
 S

 i
3

S
! 

S
 S

S
3

 S
 S

Q
 S

S
S

 S
E

'i
S

S
S

S
i
 !

S
 S

 S
 S

 S
 S

S
 F

3
 S

! 
Q

E
 S

! 
i
S

 S
i
S

 S
-
^

i
S

S
S

l
S

S
!
S

S
S

i
S

5
S

3
S

S
S

S
S

S
S

S
i
3

?
3

£
3

S
3

?
3

S
S

S
S

!
S

S
S

S
S

E
3

S
£

3
Q

S
—

S
A

;
S

S
C

3
S

S
!
l
S

S
-
!
S

S
S

S
S

5
i
S

!
S

 
&

t
\

S
r
-
.
S

 
^

^
t
-
.
3

K
 
(
^

—
 
^

^
'•

•
J

^
 
—

 
^

 
^

 
w

 
U

 
—

 
^

 
^

 
^

 
h

^
w

 
w

 
•

<
 
w

h
-
3

 
^

^
•

•
3

 
r
-
 
^

^
 
l
.
-
.
i
 
'!
•

•
!
 
—

^
A

L
"
^

J
A

M
^

C
C

-
^

^
t
^

•
M

~
~

j4
a
^

C
^

O
'S

C
^

Q
3
^

J
©

^
-
i
^

h
J
O

^
i
>

^
—

0
3
t
n

Q
3
C

"
^

}—

S
3

K
S

 —
 ^

 —
 Q

 —
 S

t
-.

3
S

 —
S

G
S

S
Q

'^
^

 !
S

k
-J

^
^

 i
^

 ^
 ^

S
 ^

&
 Q

U
l'
^

i-
n

^
t
--

! 
^

 ^
 —

 ^
 ^

 ^
 U

\
 ^

 S
Q

i
—

 
i
—

 
—

 
r
—

 
—

l
_
l
.
 
!
—

 
i
_
^

_
-
-
t
 
j
f
t
i

^
Q

^
—

—
S

S
l
-
,
5

^
J

^
^

J
y
^

^
J

^
^

^
J

o
'.
£

^
^

J
E

,
s
^

.
Q

S
^

j
^

j
S

-
C

t
^

-
S

s
£

^
l
^

—
^

0
3

C
"
^

-
A

 
i
\

3
h

-
!
M

 
—

 
h

-
t
 
h

-
 
—

 
—

 
t
«
 
i
-
L

t
-
^

i
-

S
—

 &
'M

'j
1

L
n

S
U

U
^

M
"
^

t
J

?
^

"
C

3
^

~
^

<
3

i
>

-
S

—
Q

3
^

C
N

w
^

h
J

C
"
^

<
3

A
;3

£
J

I
i
3

M
^

t
-
 
i
-
 
!
-
 
M

 
"
 
^

.
G

Q
S

^
 ^

S
S

S
S

 ^
Q

S
;^

 —
 ^

 Q
 ^

^
 —

 0
3

 —
 '
•

•
3

^
?
S

 ^
Q

^
 ^

w
^

 i
<

S
 ^

^
 '
^

—
S

Q
 -

 ^
 ^

r
-
^

w
 -

^
 ^

'-
.3

 ^
 -

f̂~
^

-
t
-

E
i
S

S
!
S

S
S

r
-
?
3

S
S

S
S

?
3

S
S

S
!
S

5
S

S
M

S
S

;S
—

S
—

—
^

S
i
^

^
E

'S
S

Q
S

S
i
—

Q
S

S
E

3
S

^
S

©
S

U
S

S
!
Q

S
!
S

 0

?
s
.

A
 
*
*
 
A

^
^

y
.
 
A

%
 
:
f
e
A

 
^

 
*
 
+

 
:
y
 
*
;
K

 
:
*
*
*
^

 
^

:
K

*
 
*
 
*
^

 
A

-
4
:
*
*
 
*
x
 
*
*
*
 
*
•

*
 
:
*
 
*
 
S

K
 
C

O

; I
•

x
'
^

^
 
^

.
 
•

s
k

^
-
^

*
.
^

 
±
 
~

k
>

k
 
'
^

.
 
^

 
:
k

 
^

.
 
^

 
y
.
 
-
^

 
^

 
-
^

.
 
^

.
 
•

^
•

x
 
-
^

.
 
'
.
k

 
^

 
-
^

.
 
^

*
.
 
'
k

-
^

^
^

 
:
f
c
 
s
k

 
*
 
3

*
 
*
.
 
:
*
 
-
i
f
.
 
*
 
^

 
A

 
;
|

t
 
s
j
;
 
;
?
:
 
•

i
f
.
 
*
 
*
 
*
 
:
»
•

.
 
:
v
.
 
A

 
*
 
:
*
 
*
 
*
 
*
 
*
 
*
 
*
:
»
:
*
*
:
»
:
*
 
A

 
*
 
A

 
*
*
*
 
v
.
 
•

•
V

.
 
•

K
 
*
 
*
:
*
:
;
?
:
 
*
 
w

:
 
*
 
*
 
A

 
*
 
A

 
*
.
 
.
l
<

 
*

:
^

.
 
^

 
:
^

.
 
y
.
 
'.
k

 
:
'K

 
±
.
 
'^

 
:
y
.
 
'.
y
-
 
:
:
s
:
 
v
1
:
 
^

:
 
^

 
•

^
 
:
^

:
 
•

-
?
•

:
 
^

:
 
-
f
s
:
 
:
:
T

:
;
 
A

 
^

?
:
 
•

•
K

 
»
'"

 
^

 
^

1
' 
'.
v
.
 
^

 
•

^
 
'•

y
-
 
^

 
^

^
 
^

 
':
I
':
 
:
-
t
-
 
'•

;
^

 
^

''
 
w

 
•

-
''
•

 
^

 
•

<
-
:
 
^

^
 
•

'!
:
' 
':
:
'"

 
w

 
':
?
"
 
•

•
'-
•

 
''
'•

' 
'•

'•
' 
"
^

 
'-
:
"
 
'•

*
•

'



3.336
1341
1345
1.350

1355
1356
:l 357
1240
1242
1243
:1.254
1268
1269
1272
:1.280
1371
1372
1373
3.375
1376
1378
1379
1384
1390
1391
1392
1393
1394
1395
1396
1397
1(347
1049
1050
1S351
1053
1054
1.057
1061
1064
1065
1067
1071
1072
3.074
1087
1091
1094
1095
1097
3.099

1102
1103
1104
1 :1.05

1 106
1:1.07
1108
1:1.09

;l0a

10a
10a
10a
10a
1B a
10a
:1.0a

10a
10a
10 b
3.0b

10 b
10b
IBb
10b
:i,e)b
10b
:i (ab
10 b
10b
10b
10 b
10 b
10b
:I.Cf)b

1 Ob
10 b
10b
10 b
10b
1 1 S.

Ha
11 a
11 a
Ha
Ha
:1.1 a

11 a
11 a
1 :la
1 1 a
1 3. a

1:1. a

11 a
j. a

11 a
11 a
11 a
11 a
11 a
11 a
11 a
lla
:1. :1. a

Ha
1 :1. a

11 a
1 la

:1.

1
1
1
:1.

1
I
1.

1
1
1
1
1
1
:l
r'?

/-^

/•",

ry

/"1

f"y

f">

••">

''")
.*:-

^1

^̂
'.»

2
;"t

2
/•-,

?S6

i

S6
86
£36
86
86
86
86
Q&
E36

3^86
86
86
86
86

2^86
I 786

786
1^86
786
786
786
786
•p6

i 786
•?

j 786
'^86

! 786
I 786
' rs6

1 2-1+7E36
1
1
:1.

1
1
1
:1.

1
1
I
1

, 786
786
786
786

\ 786
786

i 786
786
786

] 7Q6
786

2 21+7S6
''?

.""I

/"l

''7*''

/•^

;-t

.>:,,

/",

.<:..

•"•:!

/"t

•".''

•'".'>

2
'?

786
•786

786
786
786
786
786
786
786
786

I 786
786

17/86
if 786

786

48)
42
40
42
42
4(3
41
42
41
44
4:1.

40
41
40
40
4(3
40
4.4

41
41
44
43
40
40
41
40
41
42
40
42
4:1.

41
4.1

4:1
44.

40
40
41
4:1.

/-13.

44
44
41
44
4. :i.

40
41
43
4;1.

4.3

41
41
42
42
42
43
43
4:1
40

t/1

t?5
0
0
0
0
(3
0
0
0
0
1
0
0
@
0
Q
0
(3
(3
0
0
0
0
1
0
0
•K-

(3
0
(3
0
0
0
0
0
0
0
0
0
Q
1
0
0
(?)
#

0
0
0
0
0
(3
0
(3
0
0
0
(3
Q

(3
Ci
0

40
0
13
Q
6

90
0
0
0
(/)

0
0
&
Q
0
0
0
0
0
0
0
0
0
0

80
3.0

0
(3

40
20

5
20

0
1(3

•".'

(fl
130

0
(3

50
0

140
80

160
250

(/J
2(3(3

55
900

5
0

30
(3
0

QQ
10

Q
0
0
0
0
0
0
0
0
0
0
0
(3
0
0
0
0
0
0
0
0
f)
0
0
0
0
0
0
(3
0
Q
0
0
0
<s
0
0
0
0
0
0
0
0
0
Q
0
Q
(3
t3
0
0
0
Q
I?)
0
0
Q
B
0

(3
Q
0
(/)

(3
0
0
0
0
0
0
:i.

0
'""1

.1:..

EI

0



r
—

 —
 —

A
 {

-„
 }

»
A

M
 M

 M
 M

 "
2

 •
- 

<
! 

~
C

 '
0

 ~
G

 •
-0

 •
^

3
 <

! 
<

! 
~

<
3

 .
3

 <
! 

~
C

 •
Q

 •
S

 •
•

.0
 ~

C
 -

0
 -

G
 •

Q
 •

•
Q

 -
0

 ~
0

 •
(/

 -
Q

 i
- 

—
 —

 —
 •

'-
 •

—
C

r
'O

'-
O

-
'L

H
-
.Q

C
t
'-
'S

S
 a

3
C

Q
a
3
i3

3
~

^
^

^
0
-
C

^
C

^
C

^
O

'C
^

L
^

L
^

L
^

t
^

^
^

4
s
A

A
^

;!
—

'-
t
-
-
—

•
-

tf
i 

U
 -

•
•

 U
1
 ^

 <
i 

~
S

4
 Q

~
- 

0
3
 '
^

 C
" 

!-
 ^

 L
"S

 -
^

 C
N

 £
J
1
-P

a
r
<

iS
! 

C
Q

Q
--

 U
! 

M
~

S
C

3
 -

^
 0

s
- 

A
 b

- 
-5

'^
 -

is
 "

•
 S

^
u

t
. 
f
c
—

 l
_
{
. 
t
—

 ^
_
 {

—
 „

_
 ;
—

 „
_
 r

—
 „

_
 t

—
i.

 p
_
 p

»
A

 „
_
 j

^
—

 ^
,^

*
, 
1
-
n

-
 T

,,
r
-
-
, 
h

-
~

 n
^

. 
*
m

~
. 
t
—

 r
~

—
 ^

—
~

 f
—

 —
 l

u
;-

 —
 ;
—

"
 ;
—

^

-
—

?
 
S

S
 
•

S
-
 
i
3
 
'^

Q
 
*
'^

3
 
''
^

-
' 
*
"
-
0
 
t
~

~
 
"
*
"
 
"
~

' 
'<

"
~

 
t
~

A
 
^

"
*
 
~

~
 
r
~

~
 
t
~

~
 
r
~

~
' 
1
~

~
 
t
~

~
' 
i
~

^
' 
r
~

~
 
'"

"
 
~

~
*
 
"
"
' 
r
~

~
 
t
~

^
' 
~

~
 
r
~

~
"
 
r
~

~
 
?
~

*
' 
I
™

:
' 
t
~

~
 
r
'~

~
 
r
"
' 
i
~

~

C
T

D
-
S

-
C

T
 C

T
O

-
C

-
[
7
a
-
D

-
0
~

i
T

C
T

U
-
!T

E
7
a
-
r
T

C
T

Z
r
!3

~
C

r
O

~
0
-
i
T

S
-
&

!Q
ja

'!
l
;S

.i
S

.:

^
t
_
 
,
_
 
_
 
1

,
J

^
_
 
_
 
h

j
 
j
^

 
u

 
^

 
^

 
j
^

h
j
 
^

 
^

 
^

 
h

j
i
_
 
,
^

.
 
_
.
 
i
-
^

 
_
>

_
.
_
»
-
.
 
.
-
^

 
;
_
,
_
.
 
M

!
.
,
J

;
.
<

!
 
j
,
;
i
 
;
.
;
;
 
j
,
J

^
-^

J
 —

—
 -

 v
^

 —
—

_
_
_
_
_
_
Z

Z
: 
_
 G

~
 —

._
_
_
_
_
_
 _

_
_
 _

 0
_
_
^

^
-^

_
 -

E
-

0
0

 ~
~

-j
 •

^
.5

 ~
^

I
 '
•

'4
 '
-'
! 

~
~

j 
'•

^
 *

^
 '
~

^
 '
^

 '
~

j 
\

i 
~

~
^

 ~
~

^
 '
~

j 
•

•
•

•
•

} 
~

~
s
i 

'•
•

s
i 

~
^

i 
~

~
J

 ~
^

1
 ~

~
^

 '
~

4
 '
•

s
 ~

~
j 

--
^

 ~
~

^
 ~

^
i 

'~
j 

~
-.

s
 ~

~
>

1
 ^

C
Q

C
O

C
O

C
Q

0
3
C

O
C

G
C

O
 0

3
0
3
(2

0
3
'X

!0
3
0
3
C

iQ
3
0
3
0
2
G

3
Q

3
0
3
Q

3
0
3
0
:i

Q
3
0
3
G

3
C

C
0
3
C

C
C

Q
'X

!C
0
0
2
C

C
-
'J

 ~
.j

 -
'.
I
 •

~
s
 Q

-
 0

~
-
 0

'-
 Q

~
' 
&

•
•

 0
~

-
 0

~
' 
Q

~
-
 S

?
"
 Q

~
-
 0

'-
 0

'-
 0

'-
 0

~
-
 0

'-
 O

"
-
 0

'-
 0

'-
 0

'-
 C

r
-
 '
J

-
 C

l"
 Q

*
-
 Q

~
-
 C

F
~

 !
>

 0
~

-
 Q

-
-
 0

-
 0

-
 "

'•
 O

"
'

^
4
;>

-
?
s
-
t
a
-
£
:-

-
<

>
-
&

•
-
&

 -
^

J
^

^
A

^
A

4
^

^
4
^

-
&

-
b
A

-
^

4
a
^

4
s
A

4
&

A
4
a
A

A
-
^

^
4
^

^
^

^
S

i
S

S
S

-
.C

L
r
i
U

i
y
 —

t
-
^

S
l
-
^

!
..

H
S

U
1

-
&

S
U

E
S

S
!
-
^

^
M

h
J

—
•

-
M

-
£

s
M

y
 M

 ^
 ?

•
•

-
' 
"
•

S
i
i
S

S
S

i
S

S
i
i
S

S
 
-
S

;
3

S
*
S

S
S

S
S

S
S

E
!
S

S
S

i
S

s
S

i
S

S
i
S

S
E

;
3

S
S

;
S

S

i
-
H

 
S

 
<

3
 
-
^

 
t
v
 
-
^

 
5

S
S

 
G

'-
 
M

 
U

 
L

"
 
-
^

 
U

 
0

-
-
 
?
v
3

 
-
s
-
 
S

 
-
'4

 
S

 
^

 
~

C
 
-
•

s
 
'-
.
i
 
N

:
'

S
i
S

S
l
S

S
-
S

S
i
S

 
i
5

'Q
G

';
.
«
S

!
S

t
!
1

S
i
S

S
I
J

!
i
3

S
^

S
'.
S

!
S

S
?
3

S
S

S
S

S
5

.
i
_
H

E
'S

i
S

S
l
S

S
S

'S
'S

S
i
 
S

S
S

S
S

S
S

S
i
S

S
S

S
i
S

S
S

i
S

i
S

i
S

S
E

S
S

i
S

S
S

S
'S

S

"
a

 
s
' 
S

B
 
•

—
 
s
 
E

!
 
s
 
s
 
s
 
s
 
s
-
^

s
 
s
 
©

 
s
 
s
 
s
s
's

s
s
s
 
s
 
S

!
M

S
S

 
s
' 
i
-
^

 
s
!
-
—

-
 
s
s
i
 
'—

 
•

—

*
 M

S
 :

*
 A

 *
 ^

 *
 •

+
. 

*
 4

: 
*
*
*
S

;s
;p

 A
 :

*
 ^

 *
:C

^
: 

*
 *

 »
: 

A
 ;

K
 :

?
: 

s
|

c
 *

 *
 A

 :
r
. 

*
 *

 *
 :

<
;:

S
'S

S
s
S

i
S

Q
'S

S
 
S

E
S

S
S

S
S

S
-
i
S

S
S

S
S

S
i
S

S
S

'S
S

S
l
S

'S
i
S

S
S

S
S

i
S

S

S
S

S
S

S
i
S

S
S

 
S

!
S

!
S

S
S

S
f
3
S

i
S

S
S

i
S

S
!
S

r
5
S

S
!
S

'-
S

S
S

3
S

i
S

S
'i
S

S
i
!
5

M
I
..
J
—

 _
 ^

1
^

 .
-
 4

a
 M

 Q
^

U
"
 "

L
^

C
^

 -
^

 M
 ^

 U
M

 U
M

 ^
U

1
 M

h
:i

4
a
 U

l 
M

M
 M

G
^

L
"
 —

•
-
"
 l

-
-
.0

 C
-
-
 S

 0
3
 ~

C
 -

0
 -

^
 —

 0
3
 -

-
 ^

 <
S

 <
; 
^

—
 -

^
 0

3
 r

<
i 

A
 i

^
N

-
i 

-
-
,!

 !
X

! 
i-

 '
-
4
-
C

S
 '
C

M
 !

J
1
 t

.n
~

C
Q

~
-
 ~

C
 M

 M

M
S

i
S

S
S

C
-
i
S

—
 S

^
S

Q
S

i
S

S
E

j
;M

S
~

^
S

>
-
S

'i
—

S
!
-
-
S

S
®

S
i
S

®
C

3
'—

S
S

S

?
<

i
~

^
t
-
S

!
S

i
~

^
-
£

!
i
S

 
M

O
-
S

!
E

;
S

-
-
'-
S

®
y
E

M
S

M
i
-
^

S
i
5

3
i
-
t
-
-
S

<
.
"
!
^

-
-
-
W

—
S

S
!

i
-
»
 
C

.
H

 
i
—

 
k

j
 
"
-
 
—

 
M

 
?
•

•
;
—

 
M

S
 ?

-J
 E

3
 U

 0
3

 ~
~

>
1

 C
C

; 
r
J

1
 0

" 
•

^
 !

3
:'
h

J
 •

- 
-1

^
 1

.^
 -

^
 M

M
 i

-J
S

'-
.i

 Q
>

- 
S

 -
- 

M
—

i^
 w

 0
- 

r
'.
j 

i-
i 

-^
 M

 C
r
- 

i-
 M

S
 S

 S
 S

S
 S

. 
U

1
 S

 i
—

 S
 S

 Q
S

 S
! 

S
'S

 1
-
 !

S
 S

 S
"
-
 S

 S
3
 S

S
i 

S
S

 S
i 

•
—

 -
-
S

 -
?
s
?
3
 S

iS
: 
iS

'-
.J

£
3

S
S

!
i
3

;
3

S
i
i
S

S
 
S

i
5

S
i
3

S
S

i
S

S
'-
S

S
S

S
't

-
S

!
i
S

S
'S

S
i
-
t
-
S

S
S

S
' 
:
:
3

 
S

 
S

$
 
+

 
:
*
 
2
;
S

 
*
 
:
«
 
A

 
*
 
A

 
:
+

:
 
*
' 
+

 
s
k

 
+

.
 
A

 
*
 
*
 
•

+
 
*
 
*
 
*
 
~

A
 
*
 
A

 
*
 
•

+
 
A

 
'-
f
:
 
*
 
-
v
.
 
*
 
*
 
*
 
s
i
c
 
:
*
 
?
S

-

*
 S

j;
 -

A
 3

1
; 
*
 *

 *
 :
+

; 
$
 :
*
 +

 :
*
: 
:*

: 
*
 *

 *
 .
+

*
 *

*
.;
F

 A
 a

jc
*
 *

A
 *

 A
 *

s
i
s
*
 •

4
' 
:*

: 
A

 :
*
•

 *

*
 
s
j
c
 
s
j
;
 
*
 
*
 
W

 
5
K

 
:
<

S
 
*
 
:
*
:
 
*
 
4
:
 
s
<

 
•

4
:
 
*
 
*
:
*
:
*
:
 
*
*
*
 
•

A
 
^

*
 
*
:
?
 
S

K
 
S

K
 
:
.
t
:
 
*
 
*
 
*
 
:
.
-
K

 
S

]
-
 
A

 
S

K

x
 
w

 
^

c
 
•

•
:
-
 
:
^

:
 
'
.
W

.
 
^

 
•

.
•

'
K

 
:
k

 
:
^

 
'
.
k

 
'
•

k
 
A

 
•

^
 
'
.
^

 
'
^

'
 
'
-
'
y
 
'
.
^

:
 
A

 
'
•

^
 
y
r
.
 
w

 
'
^

 
'
•

"
 
'
'
:
'
~

 
'
-
y
 
'
/
<

 
w

 
^

'
'
 
'
'
 
'
'
"
'
 
:
'
 
'
'
:
'
'
 
'
'
'
 
'
'
"
'
 
'
'
'



Table 7. Details on the sources of the samples. (The number in

each sample refers to those used in the analysis and does not

include the short and long fish removed to equalize the areas.j

Area Sample Capture Number in sample
number date Sml Med Lge

1

1

1

1

1
TOTAL

2

2

2

2
TOTKL

3

3
TOTAL

4

4

4
TOTAL

5

5

5
TOTAL

1

2

3

4

5

1

2

3

4

1

2

1

2

3

1

2

3

5/6/83

9/11/84

10/11/84

12/11/84

3/6/85

unknown

83

31/10/84

15/12/84

12/10/83

13/10/83

20/6/84

27/7/84

18/10/85

21/10/83

22/10/83

23/10/83

10

1

10

8

10
39

9

3

50

26
88

6

7
13

14

0

12
26

2

0

10
12

2

15

13

31

12
73

6

6

11

11
34

0

15
15

23

0

9
32

10

2

8
20

0

15

8

7

7
37

0

0

5

5
10

4

14
18

16

5

14
35

8

0

7
15

Position

33° 44' S, 129° 40' E

34° 06' S, 131° 57' E

33° 42' S, 130° 31' E

33° 53' S, 131° 07' E

"Great Australian Eight"

"off Port McDonnell"

"off Robe"

37° 46' S, 139° 28' E

37° 55' S, 139° 44' E

40° 26' S, 143° 20' E

40° 28' S, 143° 18' E

41° 44' S, 144° 23' E

"off Sandy Cape"

41° 37' S, 144° 21' E

42° 13' S, 144° 38' E

unknown

42° 16' S, 144° 42' E

30



Table 7, continued

Area

6

6

6

6

6
TOTAL

7

7

7

7

7

7

7
TOTAL

8

8
TOTAL

9

9
TOTAL

10a
TOTAL

10b

10b
TOTAL

lla

lla
TOTAL

lib

lib
TOTAL

Sample
number

1

2

3

4

5

1

2

3

4

5

6

7

1

2

1

2

1

1

2

1

2

1

2

Capture
date

unknown

24/9/85

29/11/85

17/3/86

31/3/86

3/9/83

28/10/83

10/6/84

17/1/85

11/9/85

26/4/85

27/6/85

12/2/86

12/2/86

13/7/86

7/7/86

2/8/86

3/8/86

2/8/86

24/7/86

24/7/86

10/7/86

26/7/86

Number in
Sml Med

0

7

0

0

0
7

14

4

0

13

14

13

3
61

10

23
33

51

35
86

22
22

12

4
16

2

2
4

0

0
0

2

4

0

4

8
18

4

4

4

9

5

17

9
52

5

14
19

11

52
63

41
41

17

9
26

6

24
30

7

13
20

sample
Lge

14

10

3

13

23
63

1

6

7

23

15

22

8
82

0

0
0

31

7
38

26
26

5

16
21

12

22
34

11

11
22

Position

"Cascade Plateau"

43° 56' S, 150° 35' E

43° 56' S, 150° 35' E

47° 29' S, 148° 30' E

47° 28' S, 148° 39' E

41° 43' S, 148° 38' E

41° 44' S, 148° 39' E

"off Paddy's Head"

41° 37' S, 148° 42' E

"off Paddy's Head"

"off Paddy's Head"

"off Paddy's Head"

33° 29' S, 152° 13' E

33° 30' S, 152° 12' E

39° 48.2' S, 168° 5.2' E

40° 4.7'S, 167° 59.1' E

43° 6.7' S, 168° 51.6' E

43( 8.5' S, 168° 52.1' E

43° 19.9' S, 168° 36.5' E

42° 49.5' S, 177° 15.7' W

42° 49.1' S, 177° 5.6' W

42° 50.2' S, 177° 0.6' W

42° 49.2' S, 177° 2.2' W
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Table 8. Acce^Lon numbers for representative specimens of
/s

parasites of Hoplostethus atlanticus lodged in the Queensland

Museum, Brisbane, Australia.

Parasite species

Sphaeromyxa sp.

Spirurid sp.

Hepatoxylon trichiuri

Tentacularia sp.

Sphynocepha lu s sp.

Ca 11itetrarhynchu s sp,

Anisakis type 1

Anisakis type 2

Anisakis type 3

Terranova sp.

EchinorhYnchus sp.

Ascarophis sp.

Glomericirrus amadai

Pseudppecqelus sp.

Accession number

GL 10024

GL 10025

GL 10026

GL 10027

GL 10028

GL 10029

GL 10030

GL 10031

GL 10032

GL 10033

GL 10034

GL 10035

GL 10036

GL 10037
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Abstract

The parasite fauna of the viscera of 1251 orange roughy

Hoplostethus atl^antxcus^ from eight areas off southern Australia

and three areas off New Zealand was examined for evidence of

discrete host populations. Fish from each area were divided into

three length groups which averaged close to 28, 37 and 42 cm.

Canonical multivariate analysis of data on larval nematodes

(Anisakis spp., Terranova sp., and a spirurid) and larval

cestodes (Hepatoxylon trichiuri and Callitetrarhynchus sp.)

discriminated five Australian and three New Zealand stocks. These

were: Great Australian Bight; South Australia/west Victoria/west

and south Tasmania; Cascade Plateau/Tasman Rise; north-east

Tasmania; New South Wales; north-east New Zealand; south-east New

Zealand; and west New Zealand. No significant differences in

parasite fauna were detected between samples of fish taken within

the spawning season and those taken outside the spawning season

in the same area. In one southern Australian stock there was a

north-south dine in the numbers of Anisakis spp. This was

apparent in both small (immature) and medium-sized (mature) fisli.

We conclude that H. atlanticus is a sedentary species with little

movement between fish management zones.

Introduction

Orange roughy Hoplostetlius a.tl-an^i.ciis is the basis of an

established trawl fishery in New Zealand (Robertson, Grimes and



McMillan, 1982) and an emerging deep water trawl fishery in

Australia (Wilson, 1982). The fish occurs in 900 to 1200 metres.

A feasible means to tag it has not yet been developed.

The New Zealand fishery is based on aggregations thought to

be associated with spawning. Robertson et al. (1982) suggested

that between spawnings, fish were dispersed over several

management areas, and that fish on the west of New Zealand

probably constituted a single spawning stock. Isoenzyme studies

on New Zealand and Atlantic fish showed that the species had high

heterozygosity (Smith, 1986). Smith suggested that the species

was widely distributed in the world at the 1000 metre isobar and

the genetic similarity between the New Zealand and North Atlantic

fish could be maintained by gene flow along the slope edge and

gene-hopping between ocean ridges and sea mounts. He was unable

to distinguish any stocks around New Zealand.

The use of parasites for separating marine stocks is a well

established technique (Sindermann, 1983; MacKenzie, 1983,1987).

Parasites, particularly larval stages, survive for extended

periods in fish and some persist until the fish dies. As

parasite species are rarely distributed uniformly over the host

range, juveniles in one area will acquire a parasite species but

not those in another. Thus the parasite fauna of adult fish

reflects the environment in whicYi it has grown. Margolis (1965)

separated sockeye salmon in the north Pacific Ocean into those of

North American or Asian origin using parasites acquired during

the fishes' juvenile freshwater phase. In 1939 Dogiel and

Bykhovski distinguished two stocks of sturgeon in the Caspian Sea

using parasites common in the northern less saline waters but



largely absent from the south (Dogiel, 1961).

We used the natural parasite fauna of orange roughy to

determine if there were consistent differences between fish from

different geographical areas around Australia and New Zealand.

Materials and methods

Orange roughy were collected from 11 areas off southern Australia

and eastern and western New Zealand (Fig. 1); these were: Great

Australian Bigllt (area 1), South Australia (area 2), west

Tasmania (areas 3 to 5), Cascade Plateau and Tasman Rise (area

6), east Tasmania (area 7), New South Wales (area 8), Challenger

Plateau (area 9), combined Cook and Moeraki Canyons (area 10),

and the Chatham Rise (area 11). Of the 1422 fish examined, 874

were provided by the Tasmanian Department of Sea Fisheries, 74 by

the New South Wales Department of Agriculture Fisheries Division,

and 474 by the New Zealand MAP Fisheries Research Centre. Fish

were either gutted at sea or held in chilled brine for a maximum

of 3 days and gutted immediately on landing. The viscera were

stored frozen after being placed in a plastic bag with a label

giving the fish caudal fork length (LCF), cruise number and haul

number. They were later thawed and separated into their

component parts for parasitological examination.

Parasites (Table 1) were recorded using the following

methods. Prevalence of Sphaeromyxa sp. was assessed by searching

for spares in gall bladder fluid using a compound microscope (x40

objective) for a maximum of five minutes. TrypanorhyncTi larvae

(Hegatoxylon trichiuri, CallitetrarTiynchus sp., Spl'iyriocephalus

sp. and Tentacylarxa sp.), the larval anisakid nematodes



(Anisakis spp. and Terranova sp.) and an unidentified species of

larval spirurid were found in the mesentery and gut wall using

the naked eye and a dissecting microscope with transmitted light.

Digenea (Glomericirrus amadai and Pseudopecoelus sp.)»

AcantT-iocephala (Echinorhynchus sp.), tetraphyllidean larvae

(Scolex polymorphus) and the nematode Ascarqphis sp. found in the

washings from the lumen of the stomach and intestine using a

dissecting microscope. Representative specimens of these

parasites have been lodged in the Queensland Museum; for

accession numbers and a listing of the raw data see Sewell and

Lester (in press).

The data were analysed in three ways: summary statistics,

investigation into the similarities and disimilarities of the

parasite fauna between areas, and investigation of seasonal

differences in average parasite numbers between areas.

Fish from each sample were divided into three size groups,

small (20 to 34 cm LCF), medium (35 to 39 cm LCF) and large (40

to 48 cm LCF). Short or long fish were removed from eacTi size

group until the average length of each group was approximately

28, 37 and 42 cm LCF respectively, except for New Zealand samples

where the average length of the small category was 29.8 cm LCF.

Of the total number of fish dissected (1422), 1251 were used in

the analyses. For each size group, the similarities and

dissimilarities between areas were examined using canonical

multivariate analysis (Mardia et al. 1979). The method was

essentially as described by Lester, Barnes and Habib (1985) for

their analysis of data from skipjack tuna. A single

transformation of the natural logarithm of the number of



parasites plus one, was used on all parasite numbers. To

further remove bias due to associations between parasite numbers

and fish length, within each fish size group, transformed counts

were adjusted for fish length. For each parasite species, a

regression of transformed parasite number on fish length was

undertaken, and the resulting relationship used to adjust the

parasite numbers to that expected for a fish of 28, 37 or 42 cm

LCF. No adjustment was made if the parasite number was zero.

A random number between -0.05 and +0.05 was added to all

parasite data. This allowed matrix inversion in the canonical

variate analysis which was otherwise impossible as some

parasites were absent from some samples. The small addition did

not significantly affect the outcome. The results of the

canonical analyses were displayed as plots of the first, second

and third canonical axes. Confidence limits (99%) for the points

are presented as circles with radius equal to the square root of,

9.21 divided by the number of fish in the sample. Confidence

limits at 95% were visualised as circles with radius equal to the

square root of 5.99/number of fish in sample (Mardia et al.

1979).

The differences in average log (parasite number +1) between

fish taken during the spawning season and those taken from fhe

same site outside the spawning season, were investigated on 4

separate pairs of samples by an analysis of that variance whicli

remained after each of a series of 5 models were fitted to the

data. Model 1 was the total variability about the mean in the

237 fish tested. Unexplained variability was progressively

reduced by successive models as follows: model 2 removed simple

linear length effects? model 3, average differences between



sites; model 4, common seasonal differences between sites; and

model 5, seasonal differences between sites. Using hierarchical

and other analyses of variance constructed from the results of

these models, it was possible to determine whether evidence

existed for tlie presence of seasonal differences, either as

common differences over all sites or as differences at particular

sites.

Results

The 17 categories of parasites recognized (Table 1) were

, first evaluated for their probable longevity in fish and hence

their reliability as host population markers. Intestinal

helminths (No.s 13 to 17) were considered likely to be unreliable

as their number could be affected by changes in diet (Lester et

al., 1985). Some of these, such as the digenean Pseudopecoelus

sp. (No. 11), the acanthocephalan Echinorhynchus sp. (No. 13),

and the ascarophid (No. 14) showed negative correlations with

host length (last column. Table 1) which suggested that they were

parasites of juvenile fish which were lost as the fish grew. The

prevalence of the gall bladder parasite Sphaeromyxa sp. (No. 1),

also decreased as host length increased, suggesting a short-

lived infection. The larval cestode Sphyriocephalus sp. (No. 6)

encapsulated in the wall of the gut was too rare to be useful.

Cysts containing Tentacularia sp. (No. 5) were common in the

stomach serosa but many of them were degenerating. This and

their small size made identification difficult and time

consuming; they were not counted after 165 fish.

Parasites counted in all fish and used in the analyses were:



an unidentified larval spirurid (No. 2); the larval cestodes

Hepatoxylon trichiuri (No.s 3 and 4) and Cal litetrarhynchus sp.

(No. 7); and the larval anisakid nematodes Anisakis type 1,

Anisakis type 2, Anisakis 3, degenerate Anisakis spp. and

Terranova sp. (No.s 8 to 12).

The spirurid (No. 2) was embedded in small brown cysts < 0.5

mm. diameter in the wall of the stomach. Hepatoxylon trichiun

was encapsulated in the mesentery. It was identified from its

large size, globular shaped tentacles and solid hooks the

largest of which were longer than 180 um. Though it was

uncommon, it was used because both live and dead worms were

readily detected as a result of their large size and persistent

hooks. Data on live (No. 3) and degenerate (No. 4) worms were

combined for the analyses. Anisakis type 1 (No. 8) had a

relatively long ventriculus with an oblique ventriculo-intestinal

junction and a rounded mucron-bearing tail. Anisakis type 2 (No.

9) had a short ventriculus, a horizontal ventriculo-intestinal

junction and a pointed tail with no mucron. Anisakis type 3 (No.

10) was a stout worm with a short ventriculus, a horizontal

ventriculo-intestinal junction and a short mucron. Live and dead

Anisakis were common in the mesentery and encysted in the wall

of the gut, especially the stomach. Terranova sp. (No. 12) was a

much smaller worm than any of the Anisakis species, had a

prominent intestinal caecum and was usually found encapsulated

in the stomach wall and occasionally the mesentery.

The nine parasite categories used in the analysis (No.s 2 to

4 and 7 to 12) showed positive correlations with host length

(Table 1) suggesting they accumulated as the fish aged. This and

the observations of other workers on closely related parasites

8



(MacKenzie, 1982) suggested that they may be reliable host

markers.

Multivariate analyses of these data showed that for the

small Australian fish the parasite fauna in NSW (area 8) was

distinct from other Australian areas, most of which were clumped

together (Fig. 2). In this analysis, the first two canonical

axes accounted for 86% of the total variability. The third

canonical axis, not shown, accounted for a further 6% and pulled

4 and 5 to one side but did not separate them from the main group

at the 95% level of confidence. The parasite with the greatest

discriminating power was Terranqya sp.

Analysis of data from the medium and large Australian fish

showed greater discrimination of areas (Figs. 3 and 4). For the

medium fish, the first two canonical axes accounted for 80% of

the total variation and again separated area 8, NSW, from the

others (Fig. 3). The Great Australian Eight (area 1) and the

Cascade Plateau/Tasman Rise (area 6) were pulled aside and

separated by these axes at the 95% level of confidence but not at

the 99% level. The third canonical axis, not s^iown, accounted

for a further 13% of the variation and separated nortli eastern

Tasmania (area 7) from the other areas at the 99% level of

confidence.

For the large fish, the first two canonical axes accounted

for 86% of the total variation and clearly separated tl-ie Great

Australian Eight (area 1) and the Cascade Plateau/Tasman Rise

(area 6) from the other areas (Fig. 4). No large fisli were

sampled from area 8. The third canonical axis, not shown,

accounted for a further 11% of the variation and pulled area 7 to

9



one side separating it from the other areas at the 95% level of

confidence but not at the 99% level. The parasite with the

greatest discriminating power for the medium and large fish was

the spirurid. These results sliow that five parasite faunas could

be distinguished (at the 95% level), those of areas 1, 6, 7 and

8, all of which were different from each other and from areas 2,

»

3, 4 and 5 whose faunas were indistinguishable.

Plots of the New Zealand data indicated that the parasite

fauna of fish from tlie three areas. Challenger Plateau (area 9),

combined Cook and Moeraki Canyons (area 10), and the Chatham Rise

(area 11) were distinct (Figs. 5, 6 and 7). Duplicate samples

taken in the same month from areas 10 (10a and 10b) and 11 (1 la

and lib) fell close together. The first two canonical axes

accounted for 94%, 96% and 93% of the total variation

respectively for small, medium and large size groups. The

parasites with the greatest discriminating powers for these

analyses were Anisakis type 3 for small fish, and the spirurid

for the medium and large fish.

To determine whether significant parasitological differences

occurred between fish from New Zealand and Australia, those from

both countries were analysed together. Only the medium and

large size fish were analysed in this way, because the 'small*

size groups we used differed in average lengths between the two

countries. Data from areas 2,3,4 and 5 were combined into a

single sample for this analysis, as were the duplicate New

Zealand samples from area 10 and area 11.

For the medium fish, the first two canonical axes took out

84% of the total variation and separated all areas from each

10



other at tTie 99% level of confidence except for the Cascade

Plateau/Tasman Rise (area 6) and the Chatham Rise (area 11) which

were not clearly distinguished, even when the third axis was

taken into account. For the large fish, the first two canonical

axes took out over 81% of the total variation and separated all

areas at the 99% level of confidence except the combined

Australian areas 2, 3, 4 and 5, and the Challenger Plateau (area

9) whose confidence rings overlapped. They were separate at the

95% level of confidence. The parasite with the most

discriminating power for tlie medium and large fish was the

spirurid. We concluded that there was no parasitological

evidence that Australian and New Zealand roughy stocks mixed

because the overlapping samples were not geographically

contiguous and the results were inconsistent between the two size

groups.

Orange roughy in southern Australian waters are believed to

spawn from June to August (Evans and Wilson, 1987). We examined

our parasite data to see whether we could detect any difference

between fish taken near fhe spawning season and those taken in

the same place well outside the spawning season. If a difference

existed it would be evidence for a spawning migration. We had

four pairs of samples where this could be tested. Analysis of

the variance in the data showed few statistically significant

differences between the pairs of samples with respect to

individual parasites (Table 2) indicating that the parasite fauna-S

of fish taken near the spawning season were similar to those

taken outside the spawning season. We concluded that there was

no parasitological evidence that spawning fish migrate in from

other areas. A similar comparison for New Zealand fish was not

11



possible because all New Zealand samples were taken during tlie

spawning season.

Though the multivariate analyses could not distinguish

between individual areas in tlie South Australia/west

Victoria/west Tasmania complex (areas 2, 3, 4 and 5), examination

of the data of Anisakis spp. suggested that nevertheless there

were consistent differences. All four Anisakis categories were

more abundant in the more southerly fish. In Table 3 the four

categories have been combined and the average log (x+1) of the

total given for the four areas, reading from north to south, for

the three fish size groups. An analysis of the correlation

between latitude and transformed parasite number indicated a

positive correlation for the small and medium sized fish at the

99% level of confidence, and no significant correlation for the

large fish. As the small size category contained predominantly

juvenile fish and the medium size category mature fish (length at

first maturity 30 cm LCF for males and 33 cm LCF for females;

Evans and Wilson, 1987), it appears that medium-sized mature fish

do not move far from the area where they lived as juveniles. The

dine is not evident in the large fish, possibly because of fhe

small sample sizes.

Discussion

The use of parasites to identify stocks, that is population

units for fisheries management purposes, relies on the assumption

that spawning fish release eggs which repopulate the same area.

Orange roughy eggs are less dense than sea water and rise in fhe

water column (Pankhurst, McMillan and Tracey, 1987). Though they

12



appear to have low energy reserves the duration of their pelagic

phase is unknown.

Multivariate analyses of the data from the 263 medium and

the 260 large southern Australian fish discriminated more areas

tlian analysis of data from the 279 smal 1 fish. This was

evidently because more parasites were present in the medium and

large fish than in the small fish. It illustrates a general rule

concerning the use of parasites as population markers which is,

that within a species the older the fish sampled the more likely

it is to be parasitised and therefore the more chance there is of

discriminating one stock from another.

One other study has made extensive use of canonical variate

analysis in the interpretation of fish parasite abundance, that

of Lester et a:L. (1985). They used data from skip jack tuna in

the central and southwestern Pacific, and their results differ

dramatically from those presented here. Using long-lived

parasites they could not discriminate between skipjack samples

taken 4000 km apart even at a 95% level of confidence. They

concluded that extensive mixing occurred, as had been predicted by

tagging studies (Kleiber and Kearney, 1983). The torpedo shape

of a skipjack is consistent with high mobility; the blunt

irregular head of a roughy suggests a more sedentary life style.

There was no evidence in the parasitological data that fish

from one of our 5 identified Australian stocks moved into the

area of another identified stock to spawn. As far as we could

determine, fish caught during the spawning season had a similar

parasite fauna to those caught in the same locality outside the

spawning season. In New Zealand, the fishery is based on

13



spawning season aggregations possibly formed from fish tliat

migrate in from other areas (Robertson et al., 1984). Whether or

not this is so may be determined by comparing the parasite fauna

of New Zealand spawning fish with that of fish taken from the

same sites outside the spawning season.

In contrast to our parasitological findings. Smith (1986)

found little genetic separation in samples of orange roughy from

several sites in Australia and New Zealand. In some fisheries,

parasitological and isoenzyme studies have lead to similar

conclusions with regard to stock composition, such as tlie work by

Lester et al. (1984) and Richardson (1983), where neither study

was able to detect more than one stock of skipjack in the central

and southwest Pacific. In other fisheries, the parasitological

and isoenzyme findings have appeared to be at variance, as is the

case here. MacKenzie (1983) using parasites concluded that there

were at least two sources of recruitment for herring around

Scotland, and that adult herring on the west coast comprised a

small proportion of fish that were recruited locally and a large

proportion that Tiad come from the eastern North Sea. Grant

(1982) using isoenzymes was not able to differentiate any

European populations.

There are two reasons for apparent conflict in the

conclusions from the two methods. First, parasite data relate to

differences in the history of individual fish; genetic studies

detect changes over an evolutionary time scale. Recently

isolated fish populations may not have developed sufficient

differences for them to be distinguished genetically though they

may have different parasite faunas. The short time scale to

which parasite data relates is similar to that of tag data except

14



that the parasite fauna reflects the environment of the fish up

to the time it is caught whereas tag data relates to the history

of the fish only for the time between tagging and recapture. A

combination of parasite and tag data is a powerful tool in

evaluating the movement of fish, see for example the work on

whiting by Hislop and MacKenzie (1976).

Second, a small amount of gene flow will make it difficult

to recognise semi-isolated stocks. Certainly the movement of

only a few fish were considered by Grant (1982) sufficient to

obscure any differences that might have been present in European

herring. The high genetic diversity in orange roughy found by

Smith (1986) may be caused by low rates of gene exchange between

partly isolated populations. This is consistent with the

relatively sedentary mode of life for this fish that we propose.
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Table 1. Average numbers of parasites found in the viscera of

1251 orange rougliy from 11 areas, and their overall correlation

coefficient to fish length (r). (Untransformed data). A full

listing of the data is given in Sewell and Lester (in press).

Area

Number
of fish

Average LCF

1. Sphaeromyxa

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

Spirurid

Hepatoxylon

Degenerate

Hepatoxylon

Tentacularia*

Sphyr 1 ocepha.lus

Cal1itetrarhynchus

Anisakis type 1

Anisakis type 2

Anisakis type 3

Degenerate
Anisakis

Terranova

E ch inorliynchys

Ascarophis

Glomericirrus*

Pseudopecoelus*

17. Scolex

polymorplius

12345678

149 132 46 93 47 88 195 52

36.3 31.4 35.7 36.3 36.4 40.0 36.2 31.4

8 59 30 18 21 0 15 58

257 65 412 116 225 137 197 169

0.03 0.01 0.04 0.01 0.02 0.00 0.02 0.00

0.07 0.05 0.00 0.06 0.06 0.05 0.06 0.00

4.1 0.7 - 1.2 0.8 - 3.8

0.01 0.01 0.00 0.00 0.02 0.00 0.02 0.00

0.12 0.01 0.00 0.05 0.00 0.06 0.11 0.00

38 8 19 23 25 59 22 6

4.0 0.5 0.6 1.0 1.0 1.4 2.9 1.6

0.9 0.5 1.1 1.5 1.8 1.4 3.4 7.6

5.4 1.1 4.1 4.0 4.9 10.1 7.3 1.3

2.5 0.8 1.7 2.5 2.6 4.1 5.2 18.5

1.31 0.14 0.14 0.20 0.10 0.10 0.24 1.06

4466 10-8-

0.9 0.4 1.0 0.3 0.4 - 0.7

0.04 0.37 0.26 0.42 0.59 - 1.58

0.8 0.7 2.8 1.6 2.1 - 21.3

+ Percent infected

* Based on only 165 fish in total

- parasite not counted in any fish from this area
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Table 1, continued

Number
of fish

Average LCF

1. Sphaerpmyxa +

2. Spirurid

3. Hepatoxylon

4. Degenerate

Hepatoxylon

5. Tentacularia*

6. Sphyriocephalus

7. Callitetrarhynchus

8. Anisakis type 1

9. Anisakis type 2

10. Anisakis type 3

11. Degenerate Anisakis

12. Terranova

13. Echinorhynchus

14. Ascarophis

15. Glomericirrus*

16. Pseudopecoelus*

17. Scolex
polymorphus*

9 10a 10b lla lib

187 89 63 68 42

35.5 36.0 36.2 39.4 40.0

9 11 16 6 3

66 8 5 55 51

0.01 0.02 0.00 0.00 0.00

0.11 0.18 0.22 0.26 0.17

0.00 0.00 0.00 0.00 0.00

0.05 0.00 0.02 0.01 0.02

14 16 14 30 28

1.5 0.5 0.3 0.5 0.6

2.7 0.9 0.8 1.2 0.9

3.1 2.3 2.9 6.4 4.9

2.4 0.7 0.5 1.0 0.6

0.16 0.02 0.05 0.06 0.17

-0.43

0.28

0.05

0.17

0.01

0.03

0.08

0.56

0.26

0.24

0.35

0.17

-0.11

-0.22

0.15

-0.25

0.08
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Table 2. Results of tests of the hypothesis that the numbers of

parasites found in fish caught close to the spawning season (June)

did not differ from the numbers found in fish taken in the same

area outside the spawning season (September to January). '-'

indicates a non-significant result.

Area 11 44 77 77

Month sampled Nov Jun Oct Jun Sep+ Apr+ Sep+ Apr+
Oct+ Jun Oct+ Jun
Jan Jan

Spirurid <0.05

Hepatoxylon - _ _ -

Callitetrar'hychus - - - <0.05

Anisakis 1 - -

Anisakis 2 - - -

Anisakis 3 - - -

deg. Anisakis - - - -

Terranova - <0.05 <0.05 -

No. of fish 59 14 14 16 22 30 45 37

Av. length 37.0 37.5 41.0 41.4 37.2 37.0 42.0 41.7
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Table 3. Average log(x+l) number of Anisakis spp. in H.

atlanticus of three length groups from four areas. Data from

small fish adjusted to a fish of length 28 cm, those from medium

fish to 37 cm, and those from large to 42 cm. Sample sizes are

given in parentheses.

Latitude Small Medium Large

Area 2 37.9°S 1.22 (87) 2.40 (34) 3.92 (10)

Area 3 40.5°S 1.32 (13) 2.77 (15) 3.59 (18)

Area 4 41.6°S 1.69 (26) 3.06 (32) 3.85 (35)

Area 5 42.2°S 1.97 (12) 2.86 (20) 3.84 (15)
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Figure captions

Fig. 1. Origins of the eleven samples of Hoplostethus atj^antxcu^

from Australia and New Zealand, and the 1000 m isobath.

Fig. 2. Results of multivariate analysis on small fish from

southern Australia using 8 parasites (no.s 2, 3+4, and 7 to 12)

from 8 areas indicated in Fig. 1. 99% confidence rings given

for samples of more than 10 fish.

Fig. 3. Results of multivariate analysis on medium fish from

southern Australia using 8 parasites (no.s 2, 3+4, and 7 to 12)

from 8 areas indicated in Fig. 1. 99% confidence rings given

for samples of more than 10 fish.

Fig. 4. Results of multivariate analysis on large fish from

southern Australia using 8 parasites (no.s 2, 3+4, and 7 to 12)

from 7 areas indicated in Fig. 1. 99% confidence rings given

for samples of more than 10 fish.

Fig. 5. Results of multivariate analysis on small fish from New

Zealand using 8 parasites (no.s 2, 3+4, and 7 to 12) from 3

areas indicated in Fig. 1 with 99% confidence rings.

Fig. 6. Results of multivariate analysis on medium fish from

New Zealand using 8 parasites (no.s 2, 3+4, and 7 to 12) from 3

areas indicated in Fig. 1 with 99% confidence rings.

Fig. 7. Results of multivariate analysis on large fish from

New Zealand using 8 parasites (no.s 2, 3+4, and 7 to 12) from 3

areas indicated in Fig. I with 99% confidence rings.
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