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OFCAMETER-WAVE RADIO 08SERVATIoNS OF JUPITER
DURING THE 1977 APPARITION

By

J.K. Umandere 41.L. Kaiser. J.R. Thieman♦ and S.S. Vaugluin•
l:anatary Magnetospheres Branch

Laboratory for Extraterrestrial Physics

This report prejents a catalog of observations of Jupiter's

sporadic decameter wavelength radio emissions obtained with the Goddard

Sparc Flight Center Jupiter Monitor Network between June 1977 and

May 1978. The data catalog is a continuation of a series of reports

on results of the NASA Jupiter Monitor Network program. The details

of the observing technique and data analysis procedures are discussed

in earlier catalogs (references 1 thru 4).

The Jupiter Monitor program is designed to utilise a multi-station,

global network of monitoring instruments i order to obtain nearly

continuous. synoptic observations of the planet. During the 1977

apparition of Jupiter, data wera collected using the Goddard Space

Flight Center station in Greenbelt. MD. and at newly installed facilities

at Orroral Valley (Canberra). Australia and the Nancay Radio Observatory

in France.

•
	 Observations were obtained daily at frequencies of 16.7 and 22.2

MHz using five-element Yagi antennas at each end of a two-element
	 i

interferometer. During the 1977 apparition. the Goddard and Nancay antennas
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did not track but remained fixed at a Siven hour angle on any particular

day. Consequently the maximum possible length of an observing period

was six hours per day. Automatic tracking of Jupiter for up to 12 hr/day

was possible at Orroral Valley. however, radio frequency interference

problems limited useful observing periods to a significantly lower value.

A summiry of the data collected during the apparition is tabulated

below. The flux sensitt-ity of the survey is estimated to be

S x 104 Jy for Goddard ass Nancay and 2 x 10 5 Jy for Orroral.

FktQUENCY	 STATION TOTAL AVE. OBS. AVE. OCC.
OBSERVATIONS PER DAY PROBABILITY

16.7 MHz	 Goddard 746 hr. 5.0 hr. .257

Nancay 755 4.7 .258

Orroral 350 4.1 .117

22.2	 Goddard 1332 5.1 .069

Nancay 925 5.6 .058

Orroral 1110 7.7 .024

Plots of the two-dimensional emission occurrence probability dis-

tribution as a function of Syetem III (1965) central meridian longitude

(CML III) and departure of Io from superior geocentric conjunction

(#Io) are given in Figure 1 for 16.7 MHz and in Figure 2 for 22.2 MHz.

The complete data catalog is given in Table 1. Observations at 16.7

MHz are listed first and are followed by a listing of the 22.2 MHz

data. For each day during the 1977 apparition, we list the Universal
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Time (to the nearest S min.) of the beginning and &M of each period

during which useful. interference-free observations of Jupiter could

he obtained. The corresponding values of CM1. III and #Io are also

listed for each observation period. For those occasions when Jovian

decamrtric activity was unambiguously detected during an observing

period, the beginning and and times of the tctIvIty interval are listed

1

along with the corresponding values of CM1. III and #Io for the event.
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Table 1. Catalog of Jupiter obaervntiona and activity at 16.7 aid

22.2 MHs for the 1977 apparition obtained at Goddard Space

Flight Center. Nancay^ France and Orroral Vslley^ Australia.
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^
yV

N
1 1 1	 1	 1	 1 1	 1 1 1	 1 1	 1	 1

Nrlt'! • N^InN ^^ • •^ •^M

N ^ N N N N N N

q h MI•h^0 ^ m? MY •N h

1	 1 1	 1	 1	 1 1 IN 1 1	 1 IN 1 1

•• h^•f ^o ^I^ 1^^o f• N

^N
^^•'
N A

h O^N ^? C^')^ ^
c1

1^ • r. e^ PI ^0 eti — f h • ^o ^o -^

nx fl^^^ c —^ :° ^1 ^^
1	 1 1	 1	 1	 1 1 1	 1 1	 1 1	 1 1

f10 •hO^^I Mf ♦ h •N ^O

cn^
^^p ClN n

tom.

!♦

^w ^^ N^ n

n# ^ #c^# # r'# ^^ ^^ ^

1	 1 1	 1	 1	 1 I I	 I 1	 1 1	 1 1

•• •C1 0^ H •^ •h •^ •
O^ ^ N ^ N ^ ^

^O^O h0^•• N ^A ^• gllf ^O

hh hl-hh h hh hh hh h

^-	 _



Y	
^ ••w—	 a0 • •	 ••	 ^ A•Ati N •N

^i	 ^	 ^ ^ H N	 ^ rf	 ♦ 	 ^ ~	 ^1	 ^i R ^	 e^f
W<	 N	 ^ ^ ^1
d	 1	 1 1 1 1	 ^ ^	 1	 1 1	 1	 ^ 1	 1	 1

	

11 -rr•	 N^ •	 •1.	 • •^. h —

	

Irwwh	 •w •	 ee	 • -• ^ •

^^	 ^°^^^	 ^^ ^	 ^	 ^ ^^ x ^-^
1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

	

_• o llNr•	 NN N	 •-	 w •• + •

..	 h tA•h^	 n• n	
H	 NN ^ N

.,

	

i	 ^	

•

•1 1 1 
?u

1	 1 1	 1	 1 1	 1	 1 1	 ^	 1

	

N ^ ' N ^ ^ ^ 	 ^ ^ ^	 ^ N	 ^ • ^ N
	f!9 ^1 h	 h ^ — N ^O • ^0 ^ — — 	 - ^ ^0 C9 ^1	 CI N — ? ^' O^ ?	 ^ b! • t'f ^1

^ V	 ^ ^^	 e^'f^^tii0?N41^^ hlr •mow	 h^t717^ ^ P,	 ^ ^_ N h

	

C''!! ^ .. _ ll'N^I 1^ 	
!lhVV tN. ^	 ^	 ..	 Irl Mf 0^

	

—	 w. ^.

V	 0.	 1	 11	 1 1 1 1 1 1 1 1 1 1	 1 1	 1 1 1	 1 1 1 1 1	 1 1	 t	 1 1	 1	 1

	

O ^ NIA	 hP—wN••^^M —N ♦ ^^1 rW•-• — O h N^ hq
t ..

N	 o^	 IA h — .t 0^ c7 a^	 • h .0	 co O pp ^̂̂ h ^O — —	 • •• rf —

	

^ ^h	 N101^/Oh^ — ^N^`	 ^^ h^Oh	 — ^0•^'— .ON	 ^	 /'! NMI
N	 — CI ^	 — N 	 N	 — NC9tf^ — f:1	 ^	 N

h
^_^	 N O^O	 — ♦ ^O•I:I^D^N^ ' cD	 Pt`) n^p O^	 •— n^o• — gyp	 CI mh Cfca

	•_ h•	 ♦̂ ^—N N ^O g ht.7	 NO^P	 1^j ♦ r1h^1 ^	 h_	 h tOrf

	

f
— ^ N O^	 !'1^10^^?^N^OC9	 ^ ^^^	 A ~N— ^ 1'!^	 N ^	 ^C•9

^^
1	 1	 I	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 I	 1	 1	 1	 t	 1

	

O NN	 t0•^^1 •—^1h0cN^C!	 ccO^^^ Cl^1h.

	 ♦
^?NrMf^mmD •

rN1	
c9 

-,p
er c^.NOf^

	

^`• r h ^y
	

•NMI — ^re, ♦♦ a	 ey ♦ 	 Mfr	 !'fh^n^l h ♦ 	^ nc9 c^$

	

.	 N —	 C! — ^ N	 N —	 N -^ -^ ^	 t79 N —	 N N	 -^ N	 -^

	

^	 t	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 1	 1 1

	O .O hh	 m OO^^•• •• 	^y	 R7	 Pf • 	gn1^ yy ,,̂̂ ^̂pp h	 •

	

O ^ ^—	 NNNNN^ NN NNN ^NNI`IN N^	 ^N MCO
F-	 ^ ^^	 .^^ awn ^.^ ^ ^—^	 .n .. .^ --	 ^.^ ^ ^.^ —^	 ... r.^ ^. ^
t

. !'ilN^ ^



I

..

^/eei•1^ •• ^^

^ 1	 1	 1 1 1	 1 1 1	 1

MI: ID =.. w^ ^

• r1^ ^^ •	 1^/ON^•

> ^ 1	 1	 1 1 1	 1 1 1	 1
^^^ >N p/^ •	 1^

q
M

p==^ (
O.
^
! ^^

m
♦

r

NN

	

^' NNNN	 N ^^	 N	 N	 N
	I 	 1	 1	 1	 1	 1	 1	 1	 1	 I

	

F^

NMlvnf	 # icl	 ^	
n	

^

	

^^N	 ^N	 N	 N
IV

rVr,,
s	 r•ti f^ ^^1^^ • NN• ♦ N^^A ^^I^N^P.Wfi»
..,.

__	 _ _
1 1 1	 1	 1 1 1 1 1	 1 1 1 1	 1 1 1 1	 1 1 1 1 1 1 1 1 1 1

	

o	 ••• • •--+• •••• low,.. tisN^mel.lwe/•

	

_ —	 _

^

. 
1qf^

.
 11 f̂^.

	 .	 . . 

T
. . 

♦.
	

•
•. . . .	 . . . .	 . . . . . . . . . .

	

•N ^	 MhgO'N ♦ ICfl^? ^^C'1^ ^^ N NN ~N 17^@♦9-^ ^ ffffl!!1	 fC1I ^ -

ti

^`^	 I1Am A	 NIONID^ h^^^0• ^MfpN1^^^ ^^^.11iDnt'NNlN^1^^^

F ^•	 PIN'! !!	 ^ti-^^^ N ~ M♦fa ^a^CC'!1 ll^h^M^^^^^

^	 ^	 1	 1	 1	 1	 I	 I	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

^^^	 ••SON N	 1^^^ham ^`?A^1 ^O
p
A^^A ♦ • A^IhppCENN^t0

	

^^`	 0^^^ ^	 •^^^^ r^hN ^N^ = Co-C'.`^^^N^On1'^Cn9

^^ N^N NN^^^ ^^^^ 'N^N ^^^^NNlINN^N
Id l 1	 1	 1 1 1	 1	 1	 1	 1 1	 1	 1	 1 1	 1	 1	 1 I	 l	 l	 l	 l	 l	 l	 t	 l	 l

l-^ ^^^ ^ ==
^F,^^^ mni^ a^a^ n^^^c^o+^m^^^

^^N ^^ NN..^^ NCINN - N-^N

\\
♦ Mf^D^ ^^\y`^

N^tl^ -̂

yy^^Cyy

/ NNE^-pp•N-

^NNNNNNN^NY
\^\NN

NNN

t
\
9

!V N!\VNNN

♦

\
M_^Ot

\\
•

NNNN NNNN N INNNNNNNN

°^ ^^a a ^^^^^ ^^^^ ^^^^ ^^^^^^^^^^

N



	

• • M ♦ In • A r • w• • • wr	 •••

^^
1	 I	 1	 1	 1	 I	 1	 1	 1	 1 1	 1	 1	 1	 1	 1	 1

	

o_	 r• »• w w ti ^ w w/• a - •-	 ••

i ^ ^ ^ ^ ^ ^	 ^ ^	 ^ a ^ ^	 ^

co h h • m — f^ n P —n	 ^ m	 — ♦ 	 •p

^... p

	

^	 ^O	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 i	 ^	 1	 1	 I	 1

	

^^ I=	 • N M• M N • N N ♦ ff H ♦ ♦ N	 h•

	

5^	 ^ ^ ^^ 
N 

i ^	 ^ ^^ ^ ^ ^^	 ^^

	

1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1 1	 1	 1	 1 1	 1 1

	

^^	 . ^ n^ ^ ^ ^ ^ ^ ^^ ^ ^ ^^	 ^^

^n^NN^^ N cn9 ^ M M —^ t- hN y^ O cN9^ ^^^^ N^

	

6.	 1	 1	 1	 1	 1	 1	 1	 1	 1	 I	 1	 I	 1 1	 1	 1	 1	 IN I	 1	 1	 1	 1	 1	 1	 1	 1	 1

	

G	 rM•NO^f^ • h t^^'f	
♦
^ CO ^ •♦ C9 fr P.	 RM ? --	 mf^NO^	

••N

N

^^^^^ ♦ ^ ^ N + ^~. ^^ N ^p^ 
!
H` N ^ ^^ SON• NN

	

cVr	 .,	 ._

ti

	

r ^	 l7 ♦♦̂ ^O 

?t+•pp^^ 

1^ M c7 C^	 N O^ fr t9 ^• O^ — ^	 — f

•

L c? — I

O

pC	 Mf GO c7̂ Mry

f^	

tr N

	1'^^ v/_^wOfe^^ ^ ^	 ^ ^ N N	 ^ n^	 NN cH'f nch	 ^qNC!	 w^

	

S .	 ^	 ..	 r	 .. ..	 ....

	

7	 ^	 1 1 1 1 1 1 1	 I	 1	 1	 1	 1	 1 1	 1	 1 1	 I I	 1	 1 1	 1 1 1 1	 1 1

	

^^^ com ♦ h^lOe^ h N	 N !. h •v^ ^o aDN	 ^n 
G
r
p cO

^N	 n^0e^••	 ^1^j1

	

TJ— ^S^N r- - C') ^ ^	 cN9 .D t ^• ^ ^C	 I^^D ♦ •i ►••.	 n^D?^0	 ^00

	

Pf C7 N t7 ^ N	 — N c7	 N e

	

—	 — N C'9 •^ V̂

f	

— ^ ^	

•

	

^^ ^N^NCI^^ N ^	 N N ^ CN9P • nN	 t•9t^ N ^oN ^?NN	 ^•

	

1	 1 1 M1 1

f

^ 1 

•
1 1 1	 !	 i	

•
1	 1	 I	 11	 IN	 I 1	 I 

^
c'lv+
	

C
•

II	 I 

•

I	 I 1 I i	 1 e•1V

	~^ NNN^^4 ' ^ ^ ^	 ^O 1^ h Nn vff ^n	 N^ cl	 ^o	 r•io^•+	 ^H

	Q —......--^ '^ ^	 N N N CAN N NN N^ C, NN ^AAw ^^
• •^•	 • • • • ••_ r •• •• • •• •••• —^

	

t^, r^rrrrw. .r w r	 r r .^ r	 rr	 .n. nn am	 .rrrr	 .nw

^ ^^^^^^^ ti ^ fi fi ^ ^fi ^ ^^ ^ti fi ^fi fi^^fi ^^

I !•

'7

I

,^

h^

•'^.w



	

— ►„- —	 • A•• •	 r • •	 —	 N	 tr	
r •N

	

N ` ^	 1^^f A •	 ^ w ^	 ^	 N	 n	 A•o-	 1	 1	 1	 1 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
O	 ^ • tN

.	
••j
	

^	 r 1r
^ 

1^	
e
Nnv-	 •	 N	 r ^

	

• N	 I^M •	 rl • ^	 N	 n	 ~N	 N

	

• • w	 •w •	 ti • c/	 •	 b	 •	 a w

.._

	

•^	 ^	 1	 ^	 1 1	 1	 1	 1	 1	 1	 1	 1	 1	 1
^	 ^^r e7 M M	 •^ r	 r • r	 •	 1.	 •	 • -

	

v ^N^	 ^h ^	 _^'	 ^	 ^	 ^	 x^

	

1	 1	 i	

!

1	 1 1

t	

i	 1	 1	 1	 ^	 i	 i	 1	 1

N • ••• h• n17N • N -+•n nmN • 090 ^ 19^r•• • ^cl•

	

1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

O	 M • ••M N• •• r • r I.N• Nrh ••• H•Ne/ rh • N•Mp r

	

h	 • ••N.	 •• O rrm N	 •	 •yy-?	 Mrti

	

r ^ N^CN9	 N	 PIN ? ^1 ♦ ti^ ^•^ ^ ? ^ ^^r^C'lP+ ^fl ^ N•^

h

	

^/ ^ 
^	

• ^ N^ ^	 t9• 
y •1^ O n ♦ h N -- cN9 O^C9n IDNO•?

	 ^ ti-O

	

I	 1	 1	 1	 1	 1	 1	 1	 1	 I	 ^	 1	 1	 1	 I	 l	 i	 1	 ^	 1	 l	 i	 ^	 ^	 l	 f	 i	 1	 1	 1

^^	 ^1 • ••w/.	 •• ^1•• - O^ ^Itr- •bn •Nh. •l9••N• n iI^^I

^ ^ soh ^_ ^=2 ^ - M ” ^!^ ^'^ ^°'^ ^^ ^ °^"^

	

e~n	 •	 a nc^.N	 ^o	 •n N	 -n

_	 n n nan 
a

an • n	 n • n n • 
;̂j
nn •n • n n n

^ ti?O^ N^ ?^^ N N ^^N ^N^ _ N O^ NO^^N?	 m ^?^0

	

1	 1	 1	 1! 1	 1 1	 1 1 1	 1	 1	 1 1(	 1 1 1	 1 1 1	 1 1 1 1 1 1	 1	 1 1 1

^^ ^ is ^^^ ^^ ^^^ ^ ^ ^^^ ^^^ ^^- N:^^^^ ^ ^:^
n e-ti	 b • 	nn a n ne^a no^o n^o^o nor-nr- ^o	 ^o	 as

	

r ^ .^ rr	 r.. ^.. .. r .. —^. r —.. .. ... .^ — ^...—.^..— — "--

g N w ••.^ •1• ae•= ^ ~ w =^ ^^^ •aoa ^a^^e•vl^ c^ ^`v^ie^
— r rrr r r rrr r r r r r r r r ^— ^/ r ^^ r r r r r r r r

'	 t	 .. r rrr rr rrr r r rrr rrr rrr rrrrrr r rrr

ti h hM1^ FF^ Ir l^l^ ^ F F^h r^Fh 1• fr ^ ^lr^^^h F ^M1F

s
^^

•---- ____^ __.s._.^._..__

N



^e

+ •	 w N	 • •	 •w^ ^	 ^ ^	 ^	 ^:
^.	 I	 1	 1	 1	 I	 1	 1 1

^ _	 ^ '	 ^ ^	 ^^

	

e •	 • •	 • N	 -+

	

i	 ^	 ^
r ^

	

I	 1	 1	 1	 1	 1 1
^	 N	 w w	 ao ao	 • •

^^

	

^ ^	 e	 ail	 -

	

^	 ^	 ^	 i 	 1	 1	 1	 I	 I

	

^^ ^ ^	 n ^^ .	 ^ =	 ^^

	

q
• •M I^I^h• ♦ • MIN • •••1'h•O—•—PfhpM••A	 Pfl'9••MI^I^

M
Ie1N••

	^ 	 1	 1 1	 1 1 1 1	 1	 1 1 1	 1	 1 1 1 1 1 1 1 1 1 1 1 !1 1 1 1 1	 1 1 1 1 1 1 1 1 1

	

O	 • •— r — • — M •why •̂O ^'-1^-0/•/^•rO^•w•w—a^1^h1w1^•N	
•
•hco••N••fr

	

eN't ^^	 NNN r7 ^ N ^ O^ • e^iMNfN •? e'f')N e'f^NNCOO^eN't+	 cD^NC ^rff^Ne^

	

— —	 ltte^^^!	 !!''11	 CC	 !Y

ti
rS/	 • •• N• — O ^O ull^eJ • •• — •^1P1^1117N.0•• g N•^o	 --c9•h^Iw•M

	

=y N ^^ ^CIPII^'1 ^ ^It'! ^ ~ 111^'IhNC9ht`INO^^d1iCl = ^^	 !IQ'7^ C^^h?
1	

1 1	 1 1 1 1	 1	 1 1 1	 1	 11 1 1 1 1 1 1 1 1 001!! 1 1 1 1 1 1	 1 1 1 1 1 1 1 

N
1 1

	

^^V • M!N • r
•

•N
♦

 r l9vgf••1 whhl9NM11^1 • Pf
c

•
7

W^+Y^M
l

N
Vq

•	 •O•^NM••—IAN

N r • 'hNN ^ N1a^ N n^^^^N^N^N^^N^NO! ^tOn^Nm^NC^

^	 O^i i	

•♦1

	 1 •1	 1 1 1 1	 i	 11 I	 i	 1 1 1 1 ^ 1

y

 1 1 1 1 1 1 I t I ^ i	 11 t 1 t 1 1 1 I

	

C~^
.P .0? ^N^^ .0 C •^ Mf Nthhm ^D^^^^^t^h^h ^ 	 ^^h^0•Mfh^^O

	

CCC .. ^..	 .. .^ —	 ^	 ..	 —^ .^ ^ ^ ..—..—... 	 ^ ^^...—.. ..

^^ ^ ^^ ^aaa a aaa ^, aaaNaaaaa^aaaa^a ^^aa^^aa^

	

ry h^ ^^ w1`^-[`--`rte .h^ ``^-^1.`.-^ i`-• wn--h—F.r..n^rc`^-y`^-^.^^^—	 ^.!`r.^^
F̂

!`^-l`r-
F

^

T F ^^ ^F F F M1 h^F F ^^^M1 FF n n ^M1 h^^^^^ ^ h F ^^FR^FF

(V

7
..-+^.^•

^a^	
L- 	 -	

_ _^	 —	
--_ -_ -	 -	 - --	 _ - _



e= n ^mr_t•

1 11 1

^^^

M ♦ •.,
\\\̂̂

^^^

P ^ ^ ^

1	 1 /

h^ ^^

yy,,̂
^ pp 	N

Fo N\t ^ r
°^ ^a

^ c^, ^ f^

I l l l l l l t l

♦ !9 N ^O N t7

^1N1^1A0``f ♦♦ M ♦

^pllQ9fl^^I^A

t•r.r.n.t•tr 1•

61i	 N

^
^^A

1

l'

^^ 1^

	

1	 ^	 1

=^^	 ^

e	 ^ ♦ lter aO^M^^r1^A ♦

r
1 1	 1 1 1	 1 1 1 1 1 1 1 1 1

O h• Ir ♦!1 ^Nh ♦1^^^^•

	

r	 ♦
♦ M^1 ^fh ^Mh^ti ^NM^̂ ^^

	

!1	 -^ !1	 fl 1 ^ ^ !1	 P!

N

♦ 	 •? ♦ N ♦ n^^IVl7 ♦ fclMf

	

^_^ 1 1	 I l i	 1 1 1 1( 1 1 i i

'^— tiM IOM n ♦ ^^A^N^eo,_
^ ♦ ^^^ ^O^h^^in^^
N	 R9^^N	 ^f7

i

N

^....



In • • p n N	 —

A^ N ^ ^ a

0. 1	 1 I 1 1 t	 1

..

^ ^PN !h9 PH7 ID
N N

^• • f - •

^+
h

N (11 N
^••N
► ^ 1	 1 1 1 / 1	 1

^^— m N N C! • • N
C:
^ h

Pryp
^

_	 ^
N N ^ N

yyy^
F ^	 H h	 Y, H •	 N •
WK ^	 ^ =	 f	 tV

1-^	 ^ i	 1 1	 I	 i	 I	

1♦ 	
1

	

— ^1rf0^	 ca ,000o • e9^NrfrJrfh • I^ ♦ ^ rJhNNCI^VCf^MhM^ • Nt-NO m

0. W
	 Nc'y09^
	 ^^^^pID^NN^ ' NS^N h ^ x f * ^M9^ + ^MNvf^O^p h^D•^ci ^

^ V̂<7̂ 	 ^	 N NN^^—^' t7^' ^^N	 N^ —	 CC''!! 	 IIYY
A	 0.	 1 1 1 1	 1 1 1 1 1 1 1 1 1 1 1 1 1	 1	 1 1	 I l l l l l l l l l l l l l l l t 	 1O
$ O	 t0•rcf	 ^n.,•N^ ^ • t"fMfhNM h -c7 Is?•Cf10 •• 0^•hID • O^O^^Nl^^O •

	

^nne^^^	 O^•+h0^C0 ± e♦90^e'^e9h	 N Ni 
C1Ufn 

hC^th7^^DNn^00 ti^ N ti
t7 C7	 ^ NNN	 -^N^C:-^^	 N	 ^e7	 N -M	 N	 N

N
^^	 aN-»a

0
	la

N
,o — N•

0
n

^
^c^r`sN

e
m

+^
 n a^

O
—

^ •
--no^eeoe

tS

a

VY

eot-Nnh — o^co^^ ^^

	

F
-• 1l̂fws^	 MclneN9lea^N D•h^t- ID o^ -N c m ^ ncQ7 NN N ^^NNc^^ ~ ^N e,

	

t_y !V ^..	 cl	 —c^	 ^^
p> 	 ^O	 1	 1	 1	 1	 I	 l	 l	 l l l	 l	 l	 l	 l	 l	 l	 f	 1	 11	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1

	W^^ e7^oo^N	 NIIfO^hAI11 - hMfO^NMlC9 O^ NMf N^00^^1-^h • h--NQ9^OtOm Ĉt
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l̂ÌNNVi 1 tiv 1

	 1 1 1 1 1 1 1 d• 1 I	 1 1	

NNN

I	 I 1 1 ( 1 1 1 1	 I

	O O
	 ^etm^	 r^ mC9h^^l'1

n1
0^ ^n?N^ pi •r^nCO 0^^0 ^D n^OMO^COf-- O^

	

N ^^
♦ 	 MNlC ^N^^N g 1,C^ C ^O^N^Cn'9Mhy a^n ~N N 

h N^ ' N CO^ a ^!C"'^^

N

N^
NVJ	 ^O mOMf	

,
•p^O nNCO 'r-'h^• ch^^N^N^i^p^c

+

^^hA^ •^O l
r
O
} 

O^^Omc7C9C0^0 O^

	

^• H '^^	 c,~ ^Nh^^^ '̂
.iC~0 CO^^^^N^ ^NM M^l^ p 

NC+ti m ^h^^ ^

	

>,.1^0	
1	 1 1 1	 1 1	 1 1 1 1 1 1 1 1	 1 1 1 1 1 1 1 1( 1	 1 1	 1	 1 1 1 1 1 1 1 1	 1

	^^` ^O — ZDlff	 N !9 OM^^^Mlh • hFlt9^^O^NNC90^ ca• t^ a^oc^ean^oe^ ^

	

y	 n	 ^!	 CJ ^ ^O^N- ^ ^O t' ^ ^^^NC9 q N N ^Ott^^.. cD ^n^C:^ ^O

	

^ ^1_^	 _^ Nc^i^o^n^^n c^i^NevN^N h^ Nip N ^Otd^hCiO^N C'> h

N ^ N N N N N N N^ N N N^ N^ N N ^ n• ^^ N N ^^ N m^_^ m a 2^ -

	

^1 1	 I	 I	 I	 I	 I	 I	 I	 I	 I 

^ 

NI

y 

I	 I	 I	 I	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 1	 I	 I	 I	 I	 I	 I	 1	 1	 1	 I

	

L

F-g ec ^^^	 ^^ ^^
c
^N^^^^ ^ac^a^^na^a • ^ , N^aNa^cm 0^

	

I®C N_ c0^n	 QOM 4••• ^^yy ♦ qq ^0 ^^....^^aapp^^00^^ ee	 NN C! d^rl^O^Ohh19W 0
•^	 ANN^NN N^CiI'+NNN^C'!	 \ \ \

	

...,	 r .. ...^

	

^.i	 w^ ^.^^	 ^^ ^^	 .^.•__	 .. .. .••"'•^••••N NN r ^N.•NNNNNN N

	

O\\ \ \\(\.	 \ \ \^. \^\^^\ \ h\ \ \\\ \[\.\ \ h h \ \htihh\ \ h\ \
i• ^ ^^ h ^^ ^^^h^hh^ ^h^^^^^ N^^ hh ^ hhhhh^^h

h

n
N

P

N
N

d

,^



^o	 o^	 e^	 M

m	 a	 ^ a
c^	 N	 a

m
d	 1	 1	 I	 1

p	 n	 • n	 •.. ♦ m	 M
P HN

O^	 •	 h	 s'

	

•.	 •	 MM̂  ^	 P

• •	 N	 !1	 1'1	 N

	

^ ^	 1	 /	 1	 I

	

r ^ ^	 ^p	 a h	 N
i ;J ,,,

€;	 ^	 ~N N

^^	 n	 —
P9	 N	 ^	 1" 1

I^,^ i	 I	 1	 I	 i

M	
m	 N^I	 N

r^

<	 I^hhhQ^oo^n mmn.M • o^ncr- ♦ h^01ti • h0^ nc^^oNN • o^cln.no^om-cIM O^

^^^^^ _`̂ °' +N09Pf^^^m^N^NClt9 
^oH 

C9^^^MCS^^^^ a~ NN^ ^
6.	 1 1 1 1 1 1 1 1	 1 1 1 1 1 1 1 1 1 1V 1 1 1 1 1	 1 1	 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 	

.I,.O_	 mMfM^m•hl'^ hN19 ♦ P'il90^h^^Mf10 ♦ ^ M/ • 0^ -^h ♦ hm^M1 c7^0^0•^OhMI^O
C	

i^C^mO^N^O^N N^OP • h ♦ dDC^' ^ tr N•^O ♦ mil O^mmC .1 ^-^ON17^Otr ^OC'> H^0 ♦ ^ h
®•MMf h0' ♦♦ C!MlMl^Oha—GO^ C9 ^^ C9 vfcN̂V N-C^ ? — M ♦ H^0 • ^^Nm^N ^D
IN N NN — ^ C9@'^	 —	 NNN	 N—Nt'9C9 ^^^N	 NNN

N

NC	
i'I^OP^OC^O^m^O

♦♦(
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►i^NO^h^ H^^O^^ $ǹ̂ .^" ^^^^ N-^N^D^ c^r♦. M^MNI^^m^N
N 

^^^^

_^ rl nn 111 MJ n m	 MM• •inn nn ma	 nr,n vi nnnn	 nnn(^..	 •	 ^y + c^ ^y ^ — O ^^N ^' + qqet^^l^ n ^nn (̂MM•i ♦ nnlrltt^^ ^ ♦
.7	

dwhW^^ h^9^N r. Ig hO^p w t9M^0 ^o^ h^OM ♦ M^A^OhC91p ^t'Dle! —N^^w	 ++	 rr	 rr wr r	 r r ^1 r rw + wwr++
iii 1	 1 

0o

1 1 1 1 

X

^ 1

1

	1 

qq

1 1 1 1	 1 1 1 1	

^

o1 1 1 

E
1	 1 1 1 1 1	 1 

cc1^

1 1 1 1 1 1 1

♦r ^

1

j

 1 1	 ( 

cc

1 1 1

RF ^ Cf^l^ON^N ^ q ?^^ ^^00^ .. Q̀"+MI
C90!! ^ph^^p^ MNh^^OtiO ♦ ^^^ •C'^C^^

C^ ^0^ +++ ^' NNNNN cri/0/oc'! ^rnn ^p^Ottrtr ^cn^o^c^ic^lc^c^i---^ ^C^:^C9
wwww w r	 ^ ^+	 NNN	 N Nr..w .. ..wr ..	 ...	 ..rr	 ^. ... ^. ^.

NNNNNN NNNCIN NNNN NcINN NNCINN NNNNNNNNNNN NNNN

^ ^̂̀+ I^I^^abl^^ I^I^I^Ib^ ietilbl^^ ^^^^ ^^^^lo ^13^/^^I^I^I^I^^d^ ^a^l^a3
i^ hhhhhh hhhhh hhP1r t-hht- hl^hhh hhhhhlr hhhhtr hhhh

h

. • nr„w •.sr..	 -- -	 ^	 —	 -	 --


	1981023552.pdf
	0003A02.jpg
	0003A03.jpg
	0003A04.jpg
	0003A05.jpg
	0003A06.jpg
	0003A07.jpg
	0003A08.jpg
	0003A09.jpg
	0003A10.jpg
	0003A11.jpg
	0003A12.jpg
	0003A13.jpg
	0003A14.jpg
	0003B01.jpg
	0003B02.jpg
	0003B03.jpg
	0003B04.jpg
	0003B05.jpg
	0003B06.jpg
	0003B07.jpg
	0003B08.jpg
	0003B09.jpg
	0003B10.jpg
	0003B11.jpg
	0003B12.jpg
	0003B13.jpg
	0003B14.jpg
	0003C01.jpg
	0003C02.jpg
	0003C03.jpg
	0003C04.jpg
	0003C05.jpg
	0003C06.jpg
	0003C07.jpg
	0003C08.jpg
	0003C09.jpg
	0003C10.jpg
	0003C11.jpg
	0003C12.jpg
	0003C13.jpg
	0003C14.jpg
	0003D01.jpg
	0003D02.jpg
	0003D03.jpg
	0003D04.jpg
	0003D05.jpg
	0003D06.jpg
	0003D07.jpg
	0003D08.jpg
	0003D09.jpg
	0003D10.jpg
	0003D11.jpg




