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PREFACE

This book contains data acquired by Wallops Flight Center's Field
Measurement Support Office(FMSO) from Wallops Island, Virginia;Poke:
Flat, Alaska; Natal, Brazil;and Primrose Lake, Canada. The data is processed
at Wallops Flight Center. No correction factor.is applied to the ECC values
to bring them into agreement with the Dobson readings. This leaves the user
free to make corrections if desired. All ECC data published by FMSO is transmitted
to the World Ozone Data Center in Canada where a correction factor is applied.
The data is then published by the Atmospheric Environment Service,
Department of the Environment in cooperation with the World Metecrological
Organization.

An explanation of the headings on the first page of each ECC printout
is listed on the next page. The Dobson spectrophotometer at Wallops is
located approximately one mile from the ECC launch site and at Natal the
distance is about five miles.

The Dobson value shown c7, the Primrose Lake ECC ozone soundings is an
interpolated overburden using Ft. Churchill and Stony Plain (Edmonton) data
when that information is available. Primrose Lake lies approximately on a
line between Ft. Churchill and Stony Plain, 120 miles east of Stony Plain
and 480 miles west of Ft. Churchill.

This approach to deriving Dobson values is considered to provide a
more realistic total overburden value for Primrose Lake. It was ..,uggested
by the Atmospheric Environment Service. Experimental Studies Division
Fisheries and Environment, Canada.

Whenever other types of total ozone overburden measuring devices are
used in support of ECC ozonesondes, that data will be so indicated.
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ECC PRINTOUT HEADINGS

Calibration Data

003 - Ozone Reference Ordinate Value

OIZ - Zero Ordinate Value

OZC - Ozone Calibrate Ordinate Value

IO - Background Current Due to Oxygen (u A)

PS - Sonde Air Flow (sec/100cc)

TBOX CAL - Temperature of Ozone Pump

BASE CAL - Temperature Calibration

Profile Data
	

Units

INTEGRATED OZONE - Atmospheric Centimeters
RESIDUAL OZONZ - Atmospheric Centimeters
TOTAL OZONE	 - Atmospheric Centimeters

Column Headings	 Units or Explanation of Measurements

Time
Altitude
Ozone
Total Ozone
Ozone Gamma
Ozone Mixing Ratio
Pressure
Log of Total Pressure
Radiosonde Temperature
Potential Temperature
Virtual Temperature

Humidity
Dew Point
Specific Humidity
Wind Speed
Wind Direction
North-South Wind Speed
East-West Wind Speed

Minutes
Geopotential Meters
Micromillibars
Atmospheric Centimeters
Ozone dPraity expressed in micrograms/m3
Micrograms of ozone per gram of air
Millibars

Degrees Kelvin
Pressure-weighted temperature
Includes humidity. Should agree with
radiosonde temperature if there is no
humidity.
Percent
Degrees Kelvin
Mays of water vapor per mass of air
Meters per second
indicates direction from which wind is blowing
Meters per second
Meters per second

i



Wavelength

0 - Wavelengths AD, ordinary setting
1 - Wavelengths BD, ordinary setting
2 - Wavelengths CD, ordinary setting
3 - Wavelengths CC, ordinary setting
4 - Wavelengths AD, focussed image
5 - Wavelengths BD, focussed image
6 - Wavelengths CD, focussed image
7 - Wavelengths C; focussad image

Air Mass Value expressed as (µ)

GMT: Observation Time

- Additional Dobson Information Code -

Observation Type

0 - On direct sun
1 - On direct moon
2 - On blue zenith sky
3 - On zenith cloud (uniform stratified

layer of small opacity)
4 - On zenith cloud (uniform or moderately

variable layer of medium opacity)
5 - On zenith cloud (uniform or moderately

variable layer of large opacity)
6 - On zenith cloud (highly variable

opacity, with or without precip.)
7 - On zenith cloud (fog)
8 - Other, as specified



CONTENTS

Included in this publication are ECC balloon data consisting of a
plot showing the mixing ratio of ozone partial pressure in inicromillibars
(solid line) and temperature in degrees Centigrade (dashed line) versus
pressure altitude in millibars accompanied by a tabulation of meteorological
and constituent data.

The total overburden was acquired by Dobson Spectrophotometer 1172

at Wallops Flight Center, Virginia, #102 at Stony Plain (Primrose Lake),
Canada, 160 at Ft. Churchill, Canada; and 1193 at Natal, Brazil.

SITE ECC NO. DATE GMT

Wallops Island, Va. 3A1508 1/07/81 1605
of 3A1510 1/16/81 1456
It 1/22/81 1621
to 1/26/81 1851
of 3A1514 1/28/81 1504
of 3A1515 1/30/81 1631
to 2/13/81 1449
of 2/19/81 1555
to 2/20/81 1849
it 2/26/81 1723
It 2/26/81 1910
if 2/27/81 1731
of 2/27/81 2200

Poker Flat 3A1488 1/06/81 1910
of 1/12 '  81 1910
if 3A1492 1/23/81 1900
if 2/09/81 1853
of 2/20/81 1855
of 2/25/81 1900

Primrose Lake 3A1152 1/06/81 1652
It 1/22/81 1535
" 3A1170 1/28/81 1731
" 3A1521 2/02/81 1515
" 3A1520 2/19/81 1825
" 3A1522 2/25/81 1800

Natal 3A1108 1/16/81 1248

Inquiries should be directed to Rebecca Berry at 804-824-3411,
ext. 229, (FTS 928-5229) or Harry Bloxom at 804-824-3411, ext. 311
(FTS 928-5311).
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^,I O	 ^J .,I Ŵ,I f̂^11 	.^I	 1^1

d1 0 	J J	 •	 1uu1 ryry^^ W	 w

n	 J	 10 ^	 01	 u
•

v	
0 IN O	 O	 fq	 n

01013010 1 CIO 0 0 01010101  	 ^^ICIO

	

OC1 0.010 O OIO I 010 1 01	 I01 0 0' Ot CI OI 0 coo 01 01«	 •^ • • •	 • • w • •	 I	 1
O i 0 0 1 01010 O OI OI O O OI
J J 6m a MI N iI	 .OI•.o	 • • • • •	 •	 • 	 •'	 rl f► N 001 r' O, P 4 M, MI m' .OI 	 I I I1 r J MI MI MI J 4' M M I M M1 NI NINN NfNI Ni NI NIN N1 Ni NI N. fVI

I	 II 	IN a -Ii 04 IA O It M' M al JI Mi of 411	 I
N A M ' O' J O 0D. O f• f►I r` NI 4D1N N N1 M1 MI M1 M, 10 MI MI MI J' J' 	I

I	 V	 I	 I	 I	 I	
,i	

^	 1	 I	 (	 I

..x 10 O, T WI 401 -r M 4, M; OI 40 a f'ry r NI O nI T1 M N JI OIN am; a' C
off001M M OiOl001 101J r'O` 1 044 1 f"IN OI^' M, N1OI^MM MIWW%W r'ItIJ J MI MI MI MIM MINJNININI -N NI NI NI NI N1 N NI NI M NI NiN NI NI NI NI r

	

I	 1	 1	 1	 I	 IIm r P'111I 00101 J'P a O I -+IJ'MlM JI B -+1 M'.01
NIM MI T'J' 41 4. 01 ' 41 rI N1 MI M MI J'J' J' J' IIC I O OI OI OI A 010 I O'M	 rl ^I r. r r r rl r. rI r. .	T M M M TI M MI MI	 MI M M TI TI M I n11 Jr.

1

I 	 ^	 i	 I	 I	 I	 I	 INM N J^OIJ T N PI 41 nn401.01N MI OI a a01aIC
C31 M fe ll 0 a1 414 rl all all 141 MI N OI rI MI NJ 0 aMIM MI MI MIr1 J ; J 41 TI MI MII M 1141 N;NI N N N NI N .VIN IN NI NI IN N

M M
I N NI NIN NJ N) NI r

NI

	

1	 I	 I	 1	 I
J 'OI JI OI O^AI M NI ri 0l Ml fplr MI MI f-I rI 1►

0010 NI NI 5--M I NIM TI NI rI P^ MI f rI .pI M1 f- , Nl r
MI J N 0 a. 001 401 ) NI O' OI AI W J MI OI 4DI N dl r:. r• ' P.- f• f•I of 4 41 40 4 41 4 MI MI 4A M I MI 41 r' ,r 4
•I 4 M• • w	 « • • • •	 • • • r •

1 N1 IN NJ N NI NININ NINIrJIN I NIN N N N NI NIN
I I i l I ( I I I I
0'0 010 0101010 OIOIU101010 C.0 0 0101:•1	 w	 • h w a • r w w w f •• a w r
M10 a J OINIO 1 0 CIOa'aImIC O r1010i0N ; MN O OI AI .oi J N101 a' f• ' MI Ir. JI NI0101 0- 'r,MIM MIMI' I JIJ'J JiJi MIM TIT MI n.ITIMINIr

I	 I	 I	 I	 '.	 I	 I	 l	 j	 l	 l	 I	 I	 I

' a 1 P PI m NDI 1001 m Q. -O-401,  !^' A w fat r• 00 001 F-- ! .4
OIO OIOIOIOIO'O O I OIOICIOIO 01010101010•	 •1 •• r w	 w •I w w •I 9f• N M w •1
010 OICIC 

a 
0  a OIO101010 0 0OIC1011c

Im4M anI MI OI•1	 0 of 0 MI MI MI OI mIP JIM OI MI J,I WI,	 w y	 • w • 41 w w • f1 all 0 w ••^I M ••••••iiiiii
1.11M NIf-1alOINIO MINI NIrIMI r a .O 101 M1MIr

	

101 MIM ^IMIM MI MI W%	 I? J f" MI MIMI(I
I	 i	 l	 i	 tI	 ^	 I	 I	 I

O M f^ M'a 1 N^N1m ODIM I n•

	

in 	 ff11r1.r,41NI:010 00191 a'1- •O'M rI O, OIa C1a M1 O',%A, r` r' 4NN M1 rJ'M .Q1f► 001 a 1 aa'O O rIN NN'M'n
C 010 C CC C^C C,0 010 C'C 0 0 0 0 C'C•I d r• r w •' •) Y Y Y Y•• r r Y Y •1
O OIO O O OO O^O'O C C 0.0,0 O.O,O C c
r'r r a r1 a'M rIr r ^ f► aln M'N t• m
•I •1 r w• r Y• •1 •I Y Y Y •1 « •. Y Y Ya^al 1"'r M 4% IN N, r^r rr t^ .oIM r r M N C
N N N NiN ' N N N1N N'N_	 r r'r r.

a r` r, J'N10 0o lf. l 0a -- a fr a N l o''r O'A a ^
r , N IM f^M O M 111 M •f N T 1n14 M r •• '+
11 ytr,r In a r ,f'f^ rr IA 0o C'IN 4 0', . O N 4
r JIM M M'M d 010 r f► r► Op lm a 000 a C

O C'O O N C O C I OO O C C rIC 0 0 r O C
d ^ I 'fl a T O r NIM r r In O JIB a T T 0-r r1r ^ r N N NIN N N N N NIN N rV N^

I	 I

1 N m' r r In NI O-- A' N P_ Ml r► M .O 10 a JI ND rI N00 min , 10'n 'm r' N W'0, 4{ 460' a rw 10 WN Mti
• • • • •	 • • • • • • • • • • • • • •401 J'fN M'mIa aONr'r1WrrP 9r•^r` JIA
41444,4 r NNNNN NNrrr

1 NNINNNIN NNNNI NIN NiNNNNf^yNN
II riTIMIOIWAIM-+N r fM WmN01 M1 -. T 1 0 WM

• • • • •	 • • • • •	 • • • • • • • •
Il 0b a' O OT r-' M a -+' r' u'N Nl al r, fn r* r r ,n' 00 M--, N• MI rl r' In.a JI r• r•I 00 >D 0D a a- a' a O
1 ffV MI P

NI
11 TI MI M TI T' 1•V fN MI M) M M ff1 TI T TI T r

I	 I	 I	 I	 I	 I	 .	 ..	 I	 I	 I

I Nat R1IW r•^TI.1 -w T1	 r•rJ c r r` M J f•
• • • • • 0 • • • • •	 • • • • • • • •I ^ JI M1 Mt 00. a P' 01 N .•« .,o N r r O ^ t•, f+ l O' W

^ rrl ..•r. r1r ^^NI NIN NIN 1•NN rr rl...r1 'NA NI NIr{NIN NNI Ni ma 	 NI NV NJ NNt4INN

	

I	 II MI all 411-- ; J' r 01O I WO'W 1► -w 41 OV aar a. ,r
•4 1-, M• rr C1 001 -1 01 NI al 74 r •01 r a M 0 MI .- r1 -.0 O'1 001 4DI J' rl OI a1 a M1 O 00 fl- 4 f•• r a a N- r41 MI TI T,MIT MIN'NIN 1 'V, r ^rr^.0 01 0 C
• • • • •	 • • • • • 4• • • • • fl • .•1 NI NI NI N !NJ N NI NI NI NI NIN NfVINNN N1 N'N

1 0101010 , Ol0 00, 010,0 0 0'01010'0'0 Q 
• a'OIM1OI al aO 0O 1M MI 

fMIN,M I O .r AO rI rl A;O_.' NI M1 rl M1 r 'O 'aAl ^'.01 MI M. r'M1 M'NN r
1 NI NI NI NI N1 N NI "'^' rI r .rI r f^I r r r ^....... r

r 101 4„ r , N1 ml N MI al r1 101 al 4 f-• a1 r N a ct .01 a
I CI al OI "'-1 rI N NI N1 MI MI MI J r' r! J' ff11 MI J r .A

I OI OI O^OI OIO OI OI Ol OI 010 C'OI OI OI Ot Ol 0101
1 f►) ai f► . rI mI 	 ' N1 101 all al N JI N r f^ 001 J f^ <W•I w r •I w	 w w • • 	 • • • • •	 • •• tAI .OI ^1 MI MI N OI W 101 •OI .440, r rl r r1 JV al a 101 r•
1 N1 NI NI 41 101 r• 00 1 ml al al Oar rI rl a M r• t` al O

	

r rI rl	 r

fDl 101 AI f` f" N J' J' a' J' 1G1 I• I r' W N^ l- 1 4 S; J
i O'M I MI r1 a'C a'IJ1 N' OP ' WI 101 M1 N, 0 I:1 r' OIm A'
11 r ' r, J'M'M' 1► ^, a, p'r•M uM110'r . a'C .., rl'V S
1 NN'N NI NIN NN MIM M TI TT'T r r S'r r717'0 C O OIC C C O O 010 C O O C OIC
N r •1 Y •r • •1 •I Y • • • w • • w • • Y • •
IIO'O O C.O OIC C O, O O' OIC ^ C O O OIC

1	 1
C N r I P N N N N . M 1 M. S C A, r••t • Y Y r •• •1 •• • • w • •I • • • • • ;4 •I I a 0 O P- r I'- I C N I^ ti 1^ N I N N I^ m a '  A

fI r r,.-,N NIM M M M M r1 J' 'r '^ 'V N N 1^ ^+
I	 I

11 r,T N ^ aAIC ^ r'a JILIT a'N r r 4J r ^C•A'N M S N a ^J ^ rr r- ^ r' J ^I O N r '^ C r l 10 m N u10 ^^ I C1 •O O r 10 '+' C .i
IC -C- 0 C. r	 r.N-.N. ,M.. wIlrw 1'n r,r-.r.	 pI r,	 ^	 ...^.rL.^...	 ^	 .r r r 	 1111...i
1104000 C14 D 00'1f CCCaCCC
^'N N "^ t tJ1 L110 '^ A T O	 rN f^ 1; '; f J '^
11M T T -1 M -11T M^ T r r'r r r J r r' •t S

In

C

J.
Q3

Q
H



I I'
I	 î
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Ò1	 mll 1 iI/71	 I	 i C'

CA	 of ♦
I •

Ir+l r -:	 4JNlrlr+r rl .rl ml 4mot Nlti I nOI NI OI NI «
a1 OI of oI ♦i	 ^	 i	 I	 •

•I IiJI	 I	 •
I Oi Wl
nM 21	 4
O

I
I NK 4

WI CI 6,! 4
I-. JM ^.

I
►. IN H^	 •1 21 WIOI 4

!4

RI	 «i n 'r, «I^ts «r'r r
R « « i « « RRlsr,^,«^«.s

I
I

^S

d

a
	

F

of
	

D

•Ot

sl	
I

a I

CIO

I

I

I

OI^
• py

Jt N
111 111

Ola

I

t

OF	
III

II	 !

I^
I	 I	 I

	ml â
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I	 I

'O ^ O OI O^ N .r l 'VI Ol n^l I	 I ,
OOOmW	 .flI

T	 A 04 A^I G .^I W ^ P11 r! .^I .}I AmI 1l
t•	 !NCm 04 NP j^^pia^r+ur r r J rt r	 TTTff) TI N N ^ ^'1

	

NIN	 n
A r^A	 OO Ili M

61	 a01 o 1 TI TI J -V	 ^
rl ^.I —IN	 NN.NNNINNN rT Î 	 T	 M Inc"
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C&I ft! a! s km O1611 49 	 fq t0i Cw Cr Ct O ^» ;.a	 t1fy +• +"t+ t .. %M •a o 1- 6.f 0 0
f	 0 0 0 0l Ol Ol Of 0 01010! OI OI 0 010 0 	 O Of Ot Ot bt ^i r rt	 r its .N .r r r r ..q .r r

}	 • • • •	 w w • 0 w	 r • • •	 w • • • • • • • • • • •
OOOfO101bi^O(OIO:O1OIOO(Ob OOOO ► OIOI OrOIC CIO!O;7tOtO OIOIOIC.CtOO

s	
11i^ 101 NI m wi .Gl .?i .T! O Pu	 Po .?+ 'J" X11. t r z Ni av PI s: ON r mi =I ri pt s r r

'	 f IN	 O	 Offt 04 OI r 1eq e01 rill rt R11 .lt IM fMtl ttp OI at At Hit 1t+ .Ot IM I►1 O Jt S} Nt N+ M ^G M .r4 OY .t! 40i O^ ^f C"'e+t	 .tl tilt dl Nr OI .T! Ittl .rr P P^	 O r N T Ot Wf P C" J U CT 0' P V Jr O. Cr O'f got Sit I+ .0.	 ``	 i	 ,	 .	 rl...t wrt ..x	 nt	 rri..N rt rt^.+.^x r. Nl N. r... rliW .rF .^Irrt.^r

	

1	 S	 O N^ NI .r t^ N .tI CN O.O: 60f q d	 O 41 Pt r+ 01 d' P tM e4, F- fo. , zj ^ as r itl Oi ,i+i .+• fft

	

i 1	 :135	 N Of r ^t Nt 0% Ot 6'1fr1 >3N ^t 0 itf 0{ O	 P+ 4N fw + w•• r. a T 11t ^5+ Ot N Ot f O: Tf P L'I K J
`t1 N W O 1 + N+ P+ fWN .OtCk Nl•tt 401^00i ' tt0304u , 04r 4 A — l+ u7 PO = t^1 t 04 P t w^1'i7i0. r th pltT V

	

i	 + '	 t t IiH:N +it1.G^0 Of.flfA t N N• N Q111oF01 	 P CN P+P+ O.Q10 O ' r.
N+ Nrtr.r.N NttV 1^NRV

N4 NI NI 
*fMt+tl+l 1	 i

r	 r rl rt re..gr .rlrlr rw r.r .r	 N1 N'"^ rr4 r+r4N, 	NI	 + No N. N N + NN^ NM

a  O OIOic;s o Ot010iO. f^t0 O1Otf"leiO O 1R40t0'O bt0 O.O ! O'O'0?OICsO ! O . Gf+ C of C'0

	

:	 'f44.	 N. w w • a •. w J`, w w w r M
I"

M M .0 .O
s • • w. • • • • • • « • • • • • • • • 	 st .•1rNi+fN.t' u4tft ` 4 412 +00^•ft	 t .tcA1r..OtPO:rlNtth'.t ' r^ at	 ^

Aj

e 9tlN01 	 .Pf I.r0.	 fP Ifti ctti 41. tN .f1 9%1 in' i , Ot 0 40 49.0! 4	 a 0 ^10i Ot N ti N. ti ^. w.. w ► w.. +.. 37 ^ m 2: a O
1	 .	 +

__	 _..



i

h
t

^	 r

1

^r h^r 111+1 11^.t1m N^O QIO a I ^OIQ N N P P! P^+OI4D	
9;0i
	 +O`Y1I {1^ 1 +fl^O^P J t ^+^h^r+llNtN Ih^l^r4

M w 0

NJ u+,ln^aa a 'a ashhh a a l a ai a J 010101Pimr, ff tn^.r NN< N'rIr r `rN l! Ni
W N N N N^N N N N N N MIN N N N N N N"N'N N N N N'N N NININiN+N !N N.NrNtN^N)̀)N NtN
'J.' NNNNNiNNNNNNNNNNNNNNNNNINNIN^NNN^NNN^NNNININ MIN N"N+(
►+ N J P ^t NIN .t^ OI01 O^h O O ^+ h l r^N^R1^P a JIP N P i .t m^pfNI0It11 r rrriNlrla

(. r h h P O ,N^^ 1 flfa i0rN A11CQ O mia fr1 tl ►+P O O + a P •Oih N'O?" 9% a. 0% 1" N:PlIArM	 m^N N.^D! ( +J P m aIt111en O P h'in s f" N Ol h'hlul ) 0% N O1P h1111	 P {A•IN'^+ g PI4 W il m 1 .1 04,111.11
lr J M F1 111 11114" 11) MIM NYN N N N rrl.^^r rrr r1rfO:	 .'f. O O P r "Jli P r cl, Cr cc! SI : 0,401 Co h+ hi• • • , • • • • • •	 • • • N •	 ,y •	 N •1 •r • • •JJ • al •) 01 0•t • •^ •t • • •f wr r r r r r r ..^ .r .r r w r r .• .r{«r r rirlriir'r rlri0 0 10',0 O'O O O Of7 0/Q1

.̀d O O .r .T^ r W% h O P O r.111 N1 a :v at i•1^a N 10t11 ?0l.f P Al O 0 ..iP.1m CDC d l .T I LA NiO i i• • • •. •	 N• • • ^^ • • .4 •1 •. •^ .I •	 11 •	 •^ •+ri • •) • • •i •+ • •t •f ,I ,	 1r • M N
m h 1 1111 N •+ O O.P iP 01h;h alul in^.r 'riR1 fh NININi ,O O 01P P m ^D 0,h'h h a a "0 +0^

m NNNN NNNNNr .nrrr r^r^rr.lrrr^rr^rrwr.rl 1	 (	 I+I
r	 I

N 0 ,0mmNOMJr^0a1iC A	 t1► 	 Or•

	

^O . n'•6"10a^O^+J.O	 tc" h 	 a^NIJINi=:: 'a9% n+^+WaMIN 10 it• a^tna"Oi11^ aa JIJ NIt'1. am a ia_! O

J	

r A100alhilMlJNOa'JrNJ /r► PrgI*I"1 l
PPOOOOOOOQr^rn+lrr. rrlr.r OPPP^O'OOIOSO0 10'+OOQ.DPO•PPP{ 1 }	 ^

	

r r r r r r r 1..1 r r r r r r r .! r	 r r r r r r r;r r r	 r
!'► 	 O ,/! O N 

woo "
	PN 4̂	 h .r O h:O J Q,^^r a RI^J r a h N1^!P1N mNrO O^^ O^h

O a O enQlflN a TN fn hNh h	 a 11hP a J ^ aPh ^ vO l.a tn 0OP !olrmif► Ih01 NI42rO Omatnn1 ee 111^rOPP fsaa lilt"amm^h•^hJ, %ri

	

111N11111r1ir1fh 	 M1 NPOrIoO^m^
= J•fJ.r111t'R/AINNNNNNNNrr^rrl .I^/.rr.rrr rr.,rk

It
i	 m 111 P It h N 0 r IM1 O P r+O ^Q1+O^I" to U, r P J h'r-I .0 ri0 It1 t11^0 $A r TrC II 9% h "V-44

 IA r ttifm PIP, 111 {t1 a J+N1111 i a .t P1R11 P N P t.0 "VIDIli1 'O 19, U11. alias 1 01 +r1 m1("IN a 0IJ + J P mlrralria l0 rtf.T 04 ? I-.,0 N1%017 rl>r1h rInllJralP!N Ofa'h O N!J .0 h • P IQ:r , M .rl^•
3	 jP^O► fr1r ININi+•► enrnllllllJ ' s`'J Ii1^^11 ' al'a a h1h h,hlhim m10;m,T C^fP T , *%	 O O G O'

rir NiN INNiN 94 NWIN +NIN ^;N ,N.MIN NININiNiNIN NIN'NIN!N •N N N . ArR1, P1 R1rP1'
',	 { i .1 • •i N •f ,I YI • •i H ,1 N f • •i ,1 •1 •! •f • •) •i .1 •1 ^1 • ,f •+ •1 •r •+ • •f •, .e •1 •r • •+ •,
i	 O'tO r01010 Ot0 0 O;O:Q O 4 1,010:0^0 10 0;0,0J0!O ;0 0 .0 0,0 Q Q Q O O c O

NiN aU11i10 1 A1 Oth 41:81 .[i>31i0^'O y5}w1011►r fJ r-0f01 '1t1ir10" + . r^ 1 4 . 4  s 2%, A "if:•P a O .•^,y11	 ii III•1 N M1 t• • • H •1 •' 11 •r • •1 .1 IN VIII•1 • •1 ,+ W. •1 •1 • • 1 h b 01 6• •, •• of .+ •1 •1 h o,
0 Nia h im 1^1 1 0 ,r 'O tr J'0'h h•N 41 • J'P fN Ni r I" P1.T h U, +,^ P 0 , .t 010% 0 h r N Cc 0 1"
^.^' 4:41 af11fJ • J'1't1 K1 1+'1rf",I"1'N r.r r..•O 0'0% I0 d0+h-f► I.01- .+0 a+a O1 IA f11 6%)J 0 Al 1'+T +' 11 r11.e^
^r r:r ^r irrr lr (i. rl^.wt.ra .^1"r rrlr.rr 	 11

r	 r 	 1

•,+ •^!N 	 In+41",0 N ialN , ',r'h .t O a 10 ! d1;h'f" air. O 111.1.•40i41 N h a fw –IO	 O aIN r•h"^ ^mJ – to P'NM111+d1 MOJ'—AW , k 1 'r mNNOO w.NN ► I*-M w1w1^N+1
i J;hIR1+a>r+N:J a hO^fraO+NaaiPrJ'h•?SOJ!► (rf1/ JTNUTATP P ^Ja•rNr Y1't11 111' 0c10t Y a h,h•h h 4i f>4'O!0 1	P3P	 N N dV N tw Iw f•1O;O O h!^ r r r.	 r J Ir

NIN N:N,N 1V N ^^+ N.N°N 'V.N N N NiNiN NIN N	 n,M f^1 r i1 ++! K1 ^'' *r! R1 ' N1 q,n11111•w1

=`, 'o'o IQOa re0IPl000h	 P•G o'O1G;O^oo .Oz00:aGOzolacaczCIO0..	 •r • h •r •1 •1 •" • •+ •t •/ •, •r • • • N •/ •1 • •+ • .1 •i •" • •1 N •+ •• ,+ •1 •, •1 •. •, •• •f •, •1<: alp. 	 O=a hrO CT'T r^J''r r N •	 i^J J 'J1 a-h "a,a T O r N W r! J J iR1 0 ^ n n+•Fi r 010 0 Cl,P'iTQ1 iQ" 0^ P":`.P T C CI P"T'OO'O 0 O O-Q • O I.^.*OG r r r!r r r r r-r{r r
^,	 r.rr .rr+r r+•rr rr r .r•r irr r r a+ r Misr. r

k	 r

I

1
r

1

t

r

z:
i

3

i

a



a
9

1

gg3

1

^ l

LLA

N tW

N

in	 ^^O

R WO	 +
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 ^+ a riN tit .0 N PImŴy i 	 M ^OtP` 1 i#i# #!# r # r M	 ^^` •r • •, n •, yr •r •i. • •,	 •t • •, r. • •. •, •I «j	 U1	 P t	 QIVi-•O O 61 NO1n	 PPo+0m1.0'a.r.r.r 11.11

Ot .^}	 }	 I	 j	 ,ONi+^,MtM^ ^1:A1 tit M .t ^ M M ^'1 ^t ,M M t•1 M to Iw M^^1

+111 yy .N	 -mum IdN =1:NNe1 Nrw1NP 10a •rmrL',
' V	 NO	 r0- "O' ^A t'11 J O O tt^ .7 ? .^	 + NN •r A tt:.tti < W IZ	 1. •'^.N T P'... m ^i <1 9 IA 0 M Ir m ^ ^ s ft. 0 O .n t,0

G f	 !	 t	 4. ar 
Y	 y	 11,11.11,11,11 ` 'N N N N N M t"1 %r • %r Ir yr

d•1	 ^i	 ,0 ooNOO ooOOooa
S'2'4`r N +^M.trt11 C NAPP 10rNM ^1.r o'

	

:11.11 	 ir,	 '



►

I	 il	

ttt^ 	 1

!r
1	 I 	 Y

t{+

10%

I 	 ^	 ^	 1
1;	

1+

^	 ' 	 ^.	 i

I	 s

trOf ^r h D•	 171
Imw7nQS^ra h ^ah ',0 us

!0 0 :10 O fl M .t	 :..t
L. .1 .. •1. • •, • . H •' • .. •	 •^ ! 1,	 ! •. •• •	 •* i

.1 : 0	 ^ m.Y1 M f0 h 0 N N^ M 1"1' ^ on In 4% ,,.r II^rr*ced .0rr.•N'V NNNNN Ni^WmN.wr
I^N^N ►N IN N^N ,N N N IN^N^N IN^N ^N.N NON ►r
7y r ra+Q I+ fee er vD m 0h r 1► ft1 "0.1 h 0 J im:k

t N N •7t1' alet n1 R1 .t ; 0f 0 . ^+ o .r w1 tt1 Q m ^+ "+CI Sr,r+r N t 71'd'iff 41 h ^) 60,120 O'r'r r
I •A1 171 M:ft1 f'+1'tq 1"11 171 M. 1'11 !^ to !tl R1 .J d rl' ,.i'.

1

k

T

t

1

I

1

N
jN
1 •

l!	 1.^	 t!^i^ .10
 N Q O.r	 iCf ta ^t ,^ '0+ m +0 1^ W et O tA'Q "'1 a ,P O h A,1p ^ y O,.r m ^r L^'

+f0'^1	 a+a M D• O ir. l^r O'Q+'+O fen an n1 +0'm'Q N N J 1+1 e+l d 	 N 0 {A 11'+ 11	 n1 ,01
O	 J 'Or im;M jR1 Iy :N W "N Nlr r ,r'..f r .t +r N N N N N N f4 N N N'NAV N N
rr ^NIV^NN^N 'IVi11^KV 1NINININ INiN'IV INN NNN^V IIV NNNINN N

I	 1t1 0 d	 ^t +^ h	 $ O tt1 +iQf d'^!' r O 11 h Cf feet N +r	 +0 Of 'GO ^ih .r 0
,gip+	 h Y1 V	 imm' lO+t^ 1r h tit ^! t0 t► N► N a— `CN 41'^01M1 O O t0 N 'r1 •v p i
,N O WOOD ^r N ^O f► IA `.t NA ^ h ^+Q ^d ^r Of Of t C jd :•^ O h N Of h h +r r 0. 0 4 w •t d

of

S+0 OP O 0'611 +A (fit.,u11A.t!^! (	 M AA+1mMN N r.r'r4.t AO OVOOQ
NIN NN N N N ihlitVV ,WNN NNNNN N tNNfy N NNNNN ^N,
^b eo b b ^ }"O'.70 'O IIU 00000 0to i20 QO ao l0 -zt111,hR1 O Q N0h11► NO O ^+a* aq hh00a Ott v: q Oro
Im I4.rN	 O101n.TN	 a hI4 ,O A N4Om 'O to1A' OOf W NNN «yetr 4' t

ilA 10• V	 'Or I N'	 ^+ -1+1 N'N ^fy	 iN ^) 14 1N t••e 'M r .r 1 r ..t .r etr :r r Ir+
{{	 ^'	 1	 i	 t	 {,	 ,+

a ^p o	 n	 IN	
,r	

io O C1 it to	 fen {.. N	 ,a 4,40 4  
,^ 

a+	 +GI F+	 i.r	 r •	 .+t	 .r i.t	 r .	 Nf 1.f ti1111 +r	 N iltl M d	 11 r0 fee , h d	 r,
0 kD	 O	 O O 

r
o o Q o 

i
O ^+1 Q o C) o to .. 	 feet ., i.. •.f ,- r ..+

V' 1Q	 1tf1	 IQ +m ^n `,,0 	 Oft t4	 •'i.r .r N +0 111 wet 'a F. u1 m;%! !O 'h h ; i !• • •^ •f • • • •	 • • s s • si .1 ♦1 • 1 of ..I of •1 •1 .1 • 010 0, •r• + .1 • •1 . . 1 • ♦t . •i .t r!K1	 !n+ tQ h w1 ^r N 1A N N̂+ in in O O O 4 ^ 0 fi .t+	
arl ^r .t 'd	 NN 1411, to .; N 3 b O 7Nt1 ,l̂71 rI R 141 e+i ? W m *
I	 I	 rre " r; f II"a	 ,	 O	 ^;	

i
r•	 r1 Y1 lit a s h m in .0	 1A 4 m O 10 r ^ 4„ 0 +0 C

## VI K3 fee 	 .»	 i! fen a .t	 O h u+.r h •0 N tr g +n a• .• 0 h N fen 6n .A In 1t1
^i kt^0 h^"awN ^ V' V iA^1 ^ maO Of O NHhOf N M m nA m O .t ^ Q a .t O s►.fr.r .rrr NN NNNNN NNNN1^1 î17w n1 t+lntV' ^ft11IA61^O ^.+ hl+h00to0%Qp' 00040 OOQQO GOCLI06000OO QQQOO fQOQOQQ>3C
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.11 •1 ,+t 1 `rI "af01 I1r A'r.41 01 q •r,O 10t1r 01 0 -v âi .0 .0 1^1 !* r w1 r,41 .T M a 43 "1pt	 t shsArA•A 4141 01i P'01 :a +'141 14+M	 11 : .rM 1 0 dCA.. Q+a a } •••y1+V r.1 .r s'11 O

O	 O'a a,a a O'C+'a O trlr r lrr,r r,r,r,rcr r.r.r•.w1,r 04N.N NA"I N N NsN Nit • ft M N ♦ w • f( f. i• if •r • 161 0 1 •t« f1 f •r fr •1 •, •r • P •, S. fY •• •i f, « a •,. a •t a fa o a`a.a ra:a a g o a a sa c;o a o a•a alalo
t
^o a o a a aro a.a a s a 1Q o

a ll •r'O `ai,pllw M ^P A h	
MK1 R1,	 1

i1'N .ttN7rta '•04	 M .r^..,4+ w . •^ N 10 111 .t r ,t Q •rt^i v ifP Rfl f « « « w w • •t « 4 + f, f, • •+ •1 •r •1 fr • f. f• a. « •, .} •, f, .• a . •I a a • • - • •t «
.1 114 1^r ' M-T^LQ N	 .0 P44-0  1r * 0 4 1

O
M ,A ti ;r 41 '^ P► • rR 31 •Q 1! M 11 91 OI®' R .r •r a 1i1iAi A

^+ 0/ itifOi p` `r IC	 a^ in d +r 	 1'► Qt .7'rIV 1d ar'd' /+1 M *71.r d J' •R	 A1	 *1 +r ^} 1"'f"iir	 r,	 r•r:r.r .r:r N+Nny N.N N N N ,N N N N N^N 'V N NN N'V 1t
rr A .,j . •11' y, +^i.r 0► •71,41 N^N b 40,.01+..0^	 N .71 .r Nor*  a1 M 0 a r.1.r ... ,,p a{	 f ! 1' N 0',0 14:111 .0	 11 o+ O .r ^f1 ^I i O "V 'II d 61 1t1 U1A	 +1 A N A !i ^r'+V r p A• ^^ R •N •1* Q• M .0 .9+a n i G+ M ,p 41b M'4+ 14D a'^1 41 p +v a w1 1• R 11^r o .11 ry +1 'A D,M M .r `?'1r .T'411! -11 10 , •0 10 10>r► A h A a ge 	 O's t24 ;'01 Q a a a lr r r+r N'VtN'V••► w++.r rr;rnr.1 »rrrr-r r

r
srr.rr rrr,rr N'VNNN' 'V-NX11 NV +LIN!N

«. a s a s a s Q a a Oa10t3aa•oa L'1 aCSLI a pdt:^7'2*0z:Iaz►*	 ^, • • a N .+ « ♦ 1 •• •, •, • •, fi • f. •, •1 •, f t` i' •, • 1 •1 •, •t , • f+ • ♦ •t « a • f• w •t • ••t r N fa •r 141 a:*. a 1 ON_M .r 411+0 1\ 1d'01 0 "^ ,l 'y - 't'A1,	 0 2, a ^ Y, 14191 P 4, ifto 141 41 '11 111 '4+ + 4+ 0 '* V0 '4  10 0,10 ii •^4 h R A R h A A il► A A A R *+9•i,p V a six 9

AMUW"In"OW • 0 6



I

I^ I 	 t ► 	 t t i ^	 , ^ f ^

4i
	 I	 ^^	 ,^

	

I	 ^^	 '1	 Il^;!	

li	
'^'	 i1'

	

i	 ^^	
►► ^^	

j^	 "	 i	 LIBD P •J^tf1'++ rW Z 	 l• O lm r ""-0:O, ^.P .+ O P f► r -0 1% P^aO t^, N4 N lf1 P1 ;P.,0 ^1 T' I► 'N	 P,d in :JM No J T In^T P W 1" 0
► ;fr .N fa! h'm N •'m O O r 'JA N T r r 4 ^+ N IH ++ N r r 'Q 1P P
4^N ! N N 'N'N N N 'N 'T T T.T'If1 T NHf1 T R1 : T T J IMe.1 fn T R► , T T 1ly N
4NNN1NN NN 1NtN ;N ►NN INN tN NNNNN NN'NINNNIN,
0 r 'O ►-0 -0+,0 tT :aD'O O r ap 'T;P f► 1{! O 'W m N p r a N ot ,P Flfl 1A 11

IPI

0, W Of

►

t 

f► f. aD A m N	 N

Nl-0#1A4P'40 Ma f" Y1'O;.4'm 1I0009"MNN aIVa0w-N1► r
t'1n M '-0 P m a P .O r a.J T ,t' in ^ A •a0 P 1p O N.J a a N P Cf • .+'N,J,o•	

T

aa:-0•a 4 .0 144r- ►x• 1. 1• ^^ iti.Nf-aoa 000z0002%'a.PPa,

u rn T • .Pa a .N1,.++,!0! m a, init`T!^ M •, J u+ 10 0% in q '.. P 0a.:
0 0;01

=10 '0 0 r NN -T rrp^ N r N •rr OO T ;
4N M iN .NN N:NNT>T 'i"f"'mTT T TK►.TTm'TT;If1`T^T'
4 1NN ONNN 'N;Nf NN rN IN IN+NN.N NNNNN N ,NNN,NVN 1
O^O+jeV N y.11J 0^'OnlaO^J !O ^+ 10^ TP P J in d ap i,f1'O 11:u1 r^ap `fN' 111;A P P :aD m, rtJ .r •Q T +J P a M P -0 4 W F_ M 0 N 0% W co m 0+r
n .P a0?-0'J N O!P'1^'ft^'J O !^ '+ ut T T m.o T O 4 a T T O 0t; {run 4"'T tth M M% N .tv•N N N:— ^'.1 ^+ O O'O 0 O P P P P P m CO
•1 • t •1 •, •t • •, •, •e •, •', • • Of •; •! 61 • •, ♦• • r' • • •' • •- P •' • •+ •• i
w jr 1.+,r ra .K .r r. +" yr .4 r .r r —0."  r .r r ..• r O C O j0 O O
SO t111J4h4".0'01-f► Im 'in P OA-a +T 'm H► N„00, N a te++,a 'r 0 ••+'
0 61 1 W 'n N -+ O ,P ,Q^ P- 11- 4 74 41 11 ,E	 N N •. O O 0 P 24 IV ,= m !^ #4gNAV'N;^,.N y!.w,.r..,ir rrr:rlrr rr'.drr +	 s l

r J 'R1'T '41+J'in (01P w aft: t1 ^N ^ 'P to -m r ao ,.+ r ,N 'J cr. r ^
"T ,J IT 1J N ;G 'Q k'4 •t^ M N J l.t 1n ^ A a iA 7a N N N'-0'N O W  l
r!r'yr +r ^.n .r,r lr',.r r .y !r r •.^ -• xr ..,!^^N M N N N-N N ,.1: '

r	 r r ;~ }.r ,..^ ,.• rr r• r 1.. ^..... :. ,r yr r r	 ... r. •.. i..r .. 1..r+ i

	

r(

r
	r

4 IN ^ °,y1 ^ to ^f V sIn ;r 10 !.T

w	m 	

^ 

c

SD tirl =in •O 'N ,Sf1 r,0 N P it •41 ^u^ 1̂ 1 ^.r !N ^} }, •1 •i • • •r ••1 •1 • • •1 •, !t •^ •^ • H r+ •+ 11 • r •f •, Of •1 •+ • •! s•
A^a'PiAk^ s1ONO „0^ t'+"•a0l^, ,0^ 1f4i.^f'-0 ON `-0-0 +MY'.P a Kl+r kV 10 ao10	 W" '1'4110 	 f+In*A,.r4" NN•+

N 
10 „+O th. 4 ,0 ;s J N,

► VI r^^.	 ^r ^f 'J JIT ff! Y',1 lF1 Aft P1lf1 NNNN N 	 NNtVN ^. ..,rrr
.r	 IJ 4m ^J F, IP +f1 P 'J W +0 4 -0 +0 +,0 N ON 4 — ,PP O i. , J P J d O :'G r ^.T f,1 401 111  An M IN 0 aft .r J N o O m .► N O tJ N O t.1 J^ ^ T T N m mkw,P d P 4 t^► P ,n O F- a J 0-0  17, 	c	 aO O M B ,.+ ^ ,J it m •+ ,} J P-0N 7QT•PO O NN N M _r of AIAA4 O^+^ N m mP? @,Qi1^^tOG•r..r
N N N N 

114 
to 4" M Pf1 /.1 N'1. f.1 T T 1, 0" w1 M +'^ '1 T n1 .+1 'i5 R1 T n1. +f1 J S .i J w J ,S w

Oa oo^Q 00 o000.o 7̂7 oocor ala000^tK '" va OQP
O^m 1^1.0KAak '4 '0+ r a a t" !NO rM ^ON ,OICNOzmmt1. WOAc"r , 0.

C PN f" •Pin"*4W0PP	PPff1J^T..,^.NO^PJTP-0JPJ7N.f'raOQl^ i1TaDNS
rr OO. ®rA-041 InMf1'^11 +1fN"VNN^ ,+OOO P.T tTmaD >am IDKh^0 .01^^A ^j1 .}(Y N N N a+ +r. r• r C .. r ,^ ..... Lr i...^ .^ .. +.r flfy„ r t• .r	 i	 (	 ►

^. PT P -0 %04 ID,•fPOOP-0NA 0O m r -0 r J^^lrOfl^+ NVJ^OAC^NC P? aN 4"ON	 .,^0o1VNN1► GNinNN,09,^t!."^?u.rwm^+P1^JfN1^q+d ow l, P •• •^, rr >D rn J r- -^ J FO m L^ N ^0 1^ C, ^+U i^ 1► O *1 1+ O r• tit P e+1 1n 1^ .. ,H a O fR 7JMP► C"4wwJ 0UftJ%-0 a	 Neyme""

	

NN NNttYNN ,+INNNNNNNNNN NN.NNNN M fw MP► Ihi'RR1K/ w1mmm	 i
,	 131oo COCOo, ^Qeoocr^000M0	

0cN0.
t' PO' NN f^, .rfn'a4': 	coo N'nJ rtn.of► Amabor^,+^.rrlu^a^i^a4.0!r ' mP O^PPT^ aPT PO^^OOCxO00GQ0 act -rr-:rrrr..rrry^	 }	 ^,	 r}+.+ r..rr rti rr'++./ r 1,+.,^, r rr r r r r r.^ re	 !	 'wr a

	

r,:. t.,• ., Mn f, till ,.,.,... ,NNH/ „•,..,E • f.. 	 ...	 ^...,.. ,.... ,.-..^.._,.. w 	 .. _	 ,.^^ 3lfliN•7M>M,K4+.,^

•



i

a

i^

^^(

	^ 	

99

	 ^	 I

I	 ^	 '

'^

i^

^

I^^+

^t^^
:^^

f^^^

i	 ^

!	 +

	

3	

jt

^j;

	

^	 +^,

{
	 ^

!	 '.	 li
i	 a
i	 ;

R

1	
^	 i	 `

{

i

;^

c
^^

,;,.

`	 ^

t
r

^	 t

i

^	 ^

i

p

t	 ^

i

^^^

^^j#

s ^ 	 ^

4

1	 #	 e

;:

^^^^ ^^	 ^^
^I^^

^

'^

^ ^	 ^ ` ^ 4

iW
^ O

i^

1 y	 .^ ^
K

!

^

^
.c}

^.^.:	 ^
c^ ^

F a^l ^!

^^ ^^^

^,
^. t

^'	 ^ O"

^$

^ V1+^`	
^ Nt

^+	 W

^a^w

^' ^..
,.	 _	 .,,^.^.^^ pan+Nt sib+n a^+^e, ^ ^ a

^^ f ,
1

_1;

i - R	 '	 ^

4

++

^

^

y

ŷ
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y
^aau+,

^y
u^

_	 «	 .l a ^	 ,n .tl a+/ NI N o ar ^ 14 Bpi .! R1I N •» 0! e,11 r.

![	 «	 •i •► 1^	
N NN N N^ N^ N( MI M N^ f	 ,y	 N

J	 «	 OI •	 07O aa o OO 0

	

M	 A ^t O ^1, N Of O, 701 0 0G P, CI 0 C6 O a

	

III •	 h 	 tN O O!f t^oi1 P- GeV " Q
C cc

PO	 rcI	 *	 A h m o 	haft ^1 aal Q+ 04 C! OI m ` t

	

*	 00000so O i o aofaol0l-.a-loafN	 «	 n	 «	 . .	 • r y • • ^• j l
11 li it of u	 O O O O O O Oj O O o1 Of 0 C

s̀ 	 Q	 J	 D ,n O	 t 41!	 'T! ' 1 `P'1

	

«	 «0 Zan a 70 as	 h 4
v	 *	 y,1	 y«t	 I	 ^ ^ ^	 ^ i

i

	

+«,	 f	 I s	 r^	 h	 ,e+,	 ni	 .r+ .rt ai	 ,o! 1<	 *	 ¢ t	 «	 ^0 a s P n+i h• of Aril M +fti =1 4 A .r w
^'1	

'!I J	 q	 M	 «	 OI	 OOlrl	 ^11V^1. , DlOfat7h ^0401C^► !^N N

	

,l'1^	 ! ^«	 { ' `« t MMe	 D olO1otO1O1^ otO,7C C. 

	

err	 . «f	 «	 a lf..}} ,oatolo .cofoofa , olo,aoaracl:.rsao
lot

	

*, V #^«i.;«	 010o;olofoloteoiofo=oro:o^o^o,o:co:oto

	

,_ ^ -+ P .tf fN 	 «, * «_ tlt^ «. # ^ «. #	 ` W ^i .w N h1 P' —i sal 70I •+. r ^"^ rl d: L1, A! Qf 70 till ŷ Jti. e!N'+v
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