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IONOSPHERIC DATA 

The CRPL-F series bulletins are issued as part of the responsibility 
of the Central Radio Propagation Laboratory for the exchange and dissem¬ 
ination of ionospheric and related geophysical data. While originally a 
by-product of the collection of data by the CRPL for use in radio propa¬ 
gation studies, the CRPL-F series bulletins, Part A, "Ionospheric Data," 
and Part B, "Solar-Geophysical Data," have provided useful service by col¬ 
lecting and making available a wide variety of data in convenient form for 
use in research, not only bn radio propagation and the ionosphere, but also 
on a wide variety of geophysical problems. Beginning with CRPL-F 211, Part 
A, "Ionospheric Data," a number of changes have been made in the tables of 
ionospheric data which, by providing more information, should increase 
their usefulness. 

The current form of the tables of ionospheric data provides the 
monthly medians and, in addition, the number of values entering into median 
determination (count) for all ionospheric characteristics listed. Also, 
the upper and lower quartile values, indicated by UQ and LQ in the tables, 
are listed for foF2, h’F2, h'F, and (M3000)F2. Quartile values are not 
listed for the other characteristics because of space limitations. The tables 
are prepared by IBM machine methods, which, by improving the speed and ef¬ 
ficiency of preparation, permit earlier publication of the data. 

Graphs of critical frequencies and (M3000)F2 will continue to appear. 
Graphs of percentage of time of occurrence for fEs and virtual heights of 
the regular ionospheric layers are no longer included. This change was 
necessary to provide space for the enlarged tables. Data on percentage of 
time of occurrence of fEs above 3, 5, and 7 Me are still available from the 
CRPL and the IGY World Data Center A for Airglow and Ionosphere. 

For many years, the tables of ionospheric data appearing in the F- 
series, Part A, listed values of medians recomputed at CRPL. While this 
practice enforced a certain uniformity, it was subject to some valid criti¬ 
cism for tampering with original data. The tables and graphs now show the 
ionospheric data just as they are provided by the originating laboratory. 
Responsibility for the accuracy and reliability of the data now rests en¬ 
tirely with the originator. 

Gaps in the tables when data normally might be expected indicate the 
data were not provided by the originator. Following the recommendation of 
the World-Wide Soundings Committee, only values of median foEs are listed. 
In the few cases where fEs is still reported instead of foEs, the data will 
not be printed. Data will appear in the F-series, Part A, only when the 
complete daily-hourly tabulations have been received by the CRPL or the IGY 
World Data Center A for Airglow and Ionosphere. 
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Information on symbols, terminology, and conventions may be found 
in the "URSI Handbook of Ionogram Interpretation and Reduction, of the 
World-Wide Soundings Committee," edited by W. R. Piggott and K. Rawer 
(Elsevier, 1961), which supersedes previous documents. A list of symbols 
is available from CRPL on request. 

The following table contains the latest available information on 
smoothed observed Zurich sunspot numbers, beginning with the minimum of 
April 1954. Final numbers are listed through June 1961, the succeeding 
values being based on provisional data. 

Smoothed Observed Zurich Sunspot Number 

Month Jan. Feb . Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. 

1954 3 4 4 5 7 8 8 9 12 
1955 14 16 19 23 29 35 40 46 55 64 73 81 
1956 89 98 109 119 127 137 146 150 151 156 160 164 
1957 170 172 174 181 186 188 191 194 197 200 201 200 
1958 199 201 201 197 191 187 185 185 184 182 181 180 
1959 179 177 174 169 165 161 156 151 146 141 137 132 
1960 129 125 122 120 117 114 109 102 98 93 88 84 
1961 80 75 69 64 60 56 53 52 52 51 50 48 

1962 44 41 39 38 

Units of Ionospheric Data Tables 

foF2, foEs - - - Tenths of a megacycle 
foFl, FoE - - - Hundredths of a megacycle 
h'F2, h'F, h'E •• Kilometers 
(M3000)F2 - - - Hundredths 

NOTE: Occasionally, when the median falls between two of the observed 
values, the median is carried an extra decimal place beyond these units. 
Those cases are easily identifiable by the extra digit appearing to the 
right of the number, in a column usually left blank. 

MED - Median 
CNT - Count 
UQ - Upper Quartile 
LQ - Lower Quartile 
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WORLD-WIDE SOURCES OF IONOSPHERIC DATA 

The ionospheric data given here in tables 1 to 100 and figures 1 to 100 
were assembled by the Central Radio Propagation Laboratory for analysis and 
correlation, incidental to CRPL prediction of radio propagation conditions. 
The data are median values unless otherwise indicated. The following are 
the sources of the data in this issue: 

Central African Institute for Scientific Research: 
Lwiro, Congo 

Republica Argentina, Ministerio de Marina: 
Tre'lew, Argentina 

Commonwealth of Australia, Ionospheric Prediction Service of the 
Commonwealth Observatory: 

Mawson 
Wilkes Station, Antarctica 

University of Graz: 
Graz, Austria 

Escola Politecnica, University of Sao Paulo: 
Sao Paulo, Brazil 

British Department of Scientific and Industrial Research, Radio 
Research Board: 

Port Lockroy 

Defence Research Board, Canada: 
Winnipeg, Canada 

Czechoslovak Academy of Sciences: 
Pruhonice, Czechoslovakia 

Danish National Committee of URSI: 
Narssarssuaq, Greenland 

Ionospheric Research Group (GRI) France: 
Casablanca, Morocco 
Dakar, French West Africa 
Djibouti, French Somaliland 
Poitiers, France 
Tahiti, Society Is. 
Tamanrasset, French West Africa 
Tananarive, Madagascar 
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Ionospheric Institute, Breisach, Germany: 
Freiburg, Germany 

Indian Council of Scientific and Industrial Research, Radio Research 
Committee, New Delhi, India: 

Ahmedabad (Physical Research Laboratory) 

Ministry of Posts and Telecommunications, Radio Research 
Laboratories, Tokyo, Japan: 

Syowa Base, Antarctica 

General Directorate of Telecommunications, Mexico: 
El Cerillo, Mexico 

Christchurch Geophysical Observatory, New Zealand Department of 
Scientific and Industrial Research: 

Campbell I. 
Christchurch, New Zealand 
Rarotonga I., Cook Is. 

South African Council for Scientific and Industrial Research: 
Salisbury, Southern Rhodesia (University 'Tollege of 

Rhodesia and Nyasaland) 

Post, Telephone and Telegraph Administration, Berne, Switzerland: 
Sottens, Switzerland 

United States Army Signal Corps: 
Fort Monmouth, New Jersey 
Grand Bahama I. 
Thule, Greenland 

National Bureau of Standards (Central Radio Propagation Laboratory) : 
Fairbanks (College) , Alaska (Geophysical Institute of the 

University of Alaska) 
Point Barrow, Alaska 
Pole Station, Antarctica 



I 



T
A

B
L

E
S
 

O
F
 

IO
N

O
S

P
H

E
R

IC
 

D
A

T
A

 
a ^asss J'SS i 

I 
a s3"SS 30

75
 

30
0 SS 

a =s*ss J-ss 
as s r 

s ^2-22 - as 

a " aa 1 s 2 S S 2 J*ss ss 

s ^s^as " ST s a3*33 * s 

® = 2'S2 j'ss 
2 3SSSS =2=22 - 

® = S22s S3H = ® saas I333 s 

S3SS S=33 K - ?23S! 3333 a 

f sssa 2=22 2 ® ?3S2 23!3 s 

- 1323 2 = S2 = 2 SX2? ssaa a 

S52S s3H 3 2 2SSS Sas3 i- 

•2 S3 is 2-22 
a 2 :s?s 3333 3 

222;; 23ss s ~ 2S?S 2=22 2 

= 22:22 2=22 s = 3332 I3?3 s 

2 5352 3333 = = s 2 asa? a^sa a 

s S2aS 3233 S s SSS? 2322 a 

s 3232 J'as 
2 8 2322 3222 s 

& =s*2S J'SS 
SS 

I 
5 = 3333 S.oo 

3a as 2 

8 S2SS J'SS £2 S 
1 8 3£®2S j'ss S3 

a 
s ^SS j*ss as * - 8 ^-ss j'ss 33 

5 = 2-S3 =s"ls ?a £ s 
i 

s = S°S3 * i z 

s ^2";!2 ■* ss £ 2 8 ^"SS J'SS 5 8 

8 - 5s S ’ S = 3*23 J'ss 5s 

6 = S“ ss; =2*22 ss 
i 

5 ^2*23 j'ss ?3 

8 3"2S J'ss as I 8 ^3*22 "• 5s 

I!33 ll33 ll33 1133 11 11 11 ii ll33 ll33 ll33 ll33 11 11 Is ii 

1 
2! ~ 1 iS 

I 
I1 2! 

1 
(3 

«£ "■*= '•= 5 £ £ '■= .2 _JC - £ £ £ 

a 

s 

s 

8 

3SSSS 

^aass 

3ssss 

^ a as s 

2 = 32 

1-22 

§332 

2-22 

=S-2i 

,3 = 22 

=S23S 

= 2-32 

a 

a 

a 

ss 

\ I 

1 i 

8 

a 

s 

K, 

8 

3S*?S 

^asaa 

asas 

3S"?2 

2 = 22 

5 = 32 

J = 22 

J'SS 

J'SS 

§=22 

2 = 32 

J'SS 

22 

22 

5 8 

32 

^3223 33S2 Ja2S 
aa ® 3233 

J'SS 3SSS 
aa 

® oss^ a 
S-22 J233 as ® 3222 §532 §*8 2 sa 

5 ^2323 1-23 = 2*22 22 t ss*a 3 = 22 =33s a 

® = 23SS 2*1 = =3 = 22 22 ® J2S2 2 = 22 3333 2 

£1 =22?s 2-22 J=as 
s s» 2235 3 = 32 s^sa 2 

2 3SSJS 2*22 JaSS 
2 5 S33S I = 2°3 

2222 s 

e 3Ss;s §*23 ,2 = 22 
as 2 22S2 3 = 32 3322 a 

= 22?2 2-22 J=al 
2 332? 3 = 32 3322 2 

- ^aasa 2*22 =2328 s = 5as5 3 = 32 3332 a 

2 = 2223 2-22 = 2 = 22 2 i 2 a aa a 
2 = 2 3 2233 23 

8 ^saas 2-32 =2 = 32 2 S Daa?a =2*22 =I322 SS 

8 ^sass 2-22 Js5a 
2 8 aa?s 

J'SS §°22 23 

8 ^3233 3-22 =2 = 32 2 
l 

aa?a 
J'SS lisT 

aa 

8 3aaas §-33 assSS 
a 

2 I 
8 a^as u.a’55 J'SS 

as 

8 ^saas 3-22 =2 = 22 s 
£ ? 

8 ^a^sa 
J'SS J'SS 

as 

5 = 322S 2-32 =2 = 22 2 8 8 = 2-22 =2 = 23 =2*3 2 aa 

8 ^saaa 2-22 =2 = 22 
s 

3 3 8 ^s^aa 
J'SS =3*32 as 

8 = 3T22 2-32 J=as 
a 

o 

* 1 
S = 2*23 

J'sS J'SS 
82 

5 = S22S 2S22 =2 = 22 2 3 I 5 ^s^as 
J'SS J'as 

22 

8 ^asss 33S2 =2 = 22 
a 1 I 8 ^2-22 

J'SS 
22 

n33 ll33 ll33 ll33 11 11 11 ii ll33 ll33 ll33 ll33 11 11 11 11 

| 
e 

| 
s 

s I - UJ UJ u5 2! - § — UJ UJ UJ 
£ "■= *-C 5 £ £ £ £ 5 £ £ £ 



2 

a = S"S5 " ?8 

8 " 2s 

^s-as ' 23 

s * £2 

9 = S2SJ J3a5 "* >0. £8 

® ^£882 ,2=23 
- - 25 25 

£8 ss 
S5S8 J* 

e« 
2 S5 22 

® 2352 s=2s 
22 

2= 35 2 

S 2=32 = 22 8 = O® 2 

2252 s=2= ? = = = 35 2 

5 SiSS 2=25 J3 ,= = 35 2 

2322 2=22 5s ,§= 32 2 

= 
S5SS §3as Is Js 33 5 

2 2323 »3aS 22 0 0 32 25 

s 25SS 2322 Is 35 2 

8 255; = = 22 
00. 

J2 
32 55 

o 82£S 
= = 22 8* S3 22 

* ?22S 
Sa2§ 3s* Si 22 

s 88?:; 
SaS§ 

- - s- 55 

5 2222 
r> 3s*as 22 

8 = S-S3 33 

S , = " = =,rss 35 

5 = 2-S3 52 

g sr Sis 

IS33 IE33 IE33 I”3 Is Is Is Is 

i 
N ~ 

1 d uj 
° * '•= 5 £ .2 ,2 

8 = 5“8S ,rss 
3 5 

a ^2253 
J'Ss 

£8 

.,3225 Jaas 
22 

2 ^3255 ,2 = 23 55 

2 SSJ2 2 = 23 55 

® S3SS 3 = 32 22 

Sis; S-Ss 55 

£ 3523 = = = 2 2 

€ 3533 §-S2 2 

1 2222 «ss 
2 

•2 2522 222s = 

y 3532 3 = = 2 55 

= 23SS 3 = = S 5 

2 2523 2= = S 
22 

8 352? 5-Si 35 

s 3235 2 = 23 
28 

8 5235 3 = 22 22 

8 _£^£8 J*S8 S2 

8 d2"-22 
J*ss 

25 

8 = 5"22 jtss 
2 5 

s ^2*28 jrsa 
32 

8 = S235 =ri5 52 

5 8 ^ 88 =ri5 
32 

8 = 3-S5 J"*5 
$8 

Is33 IS33 IS33 IE33 Is IE IE Is 

1 
S' s 1 i3 
£ '■c '■*= I £ £ "■* 

5 

2 8 5S232 5*55 3rss 2 s ° 
8 8 = 2223 5-53 ,2 = 32 1= = 

^2 8 l 
i 8 dS°2S 5^55 J"2s 

32 
t 

t 8 3?525 5-23 ,2 = 22 ,!2 = 2 = i 
s 5S55 J’SS 

88 8 f5 3?8^3 5°2 3 ,2 = 32 ,2= 3?2 2 3 

8 32"22 =3^23 22 8 = 2253 3222 ,2 = 22 3|2 53 82 

9 ^3235 5-53 Jsas 
88 9 = 5223 ,r§2 3=33 ,2 = 22 Ja 53 3 

® ^288 5-53 =2222 88 ® = 25S3 3-32 r-33 ,2 = 32 ,r 25 23 33 

* 3 i 2 s 3 5-53 =S223 
- -8 t 323S$ 

I8SS r-22 ,2 = 22 r 5 = 28 52 

® = S335 2-53 =3*5* 23 ® = 5553 2 = 52 3-32 ,2 = 22 2= 25 28 88 

9 = 3223 5-53 J'Ss 5" 
8® 

9 325S? 5-32 3-33 ,2 = 22 1= 5 = S3 88 

2 .,2225 5-53 ,2 = 32 
- 52 32 5 d2sss 1 = 22 5-= 2 ,2 = 22 ? - 28 S3 28 

C ^3533 5-52 ,2 = 22 
2, 2 9 ^255? 1-52 ssa* Jsss 25 S3 S3 32 

2J ^888 3-53 ,2-22 
8^ ^8- = 232? 2 = 23 5S3l ,2 = 22 28 28 S3 22 

- = 2335 3-53 
d8^S2 ,!= J= 8 = = 25S? 2-52 5°33 ,5 = 23 28 3 = 35 3 

i 9 JZXS 2-53 ,2=22 §* s» 
,2- 

22 i 9 = S353 2888 
2- = 2 ,2 = 23 f- |8 38 33 

8 5-^3 ,2 = 23 ,22 5£ 88 8 = S33 3 2 = 32 3° = = 2 ,2 = 22 2= 23 S3 3 

s = S532 2-23 J-22 * == 52 .? = S3S3 1 = 52 3 = 23 ,2 = 23 s= 5 = S3 2 
I 

& ^KSJS 5-52 ,22?2 
"■ 2 ® 22 

I 5 3-52 8^88 ,5 = 23 S3 5 = S3 3 I 

8 3'>35 58^2 5-22 - - £8 JS 
8 5 = ?2 3S23 ,2 = 25 

22 25 23 2 S 

g g 2 

i S = 5”35 
5-52 ,2'23 8 

£ i s ,2“22 5 = 33 ,2 = 22 ,r 8^ 2 = 3 ; 

i 
* 

3 = S"25 .5-55 ,r3» 8 i s ?32i ,r 5 3 = 53 ,2 = 22 
- 8 s 25 8 s 

8 
3 a2r'2 8 5-32 * 8 8 s - 

3 = 52 ,2 = 22 ,1 = 88 8 S 
5 2 5 2 

1 8 = 2~5S 5-52 J"5S 8 i1 s s ^323 3 = 5 = ,2 = 2 2 ,2 = _S2 3 
X 

5 = 3535 5*22 ,2 = 22 2 
8 

? 5 = ?3S3 3 = 53 ,2 = 22 J = u,2 = 8 
8 

I 8 2218 
5-35 ,1 = 23 8 1 3 § 3223 O 5 = 5 = ,2 = 22 

^82 a8 8 8 
s 

IE33 IS33 IS33 Is33 IE Is Is is Is33 IE33 IE33 IE33 Is IE Is IE 

1 
s s 

S 

I 
I 

s s 

S 

UJ 
£ '■= '■C 1 £ £ '■= .2 £ £ £ 



3 

3 5315 rH SS i 5 
2 

3 = ?3SS =2*sa 5*23 ,222s ^23 2S ss 

a ^5355 =ssss 33 
i 

* 3 = JSS? J*sa S583 ,s22s " Ja 2~ s 

s ss;j i222 $3 ™ o$22? FIs 3*35 Jsaa * a5 Ss ss 

2 5S?5 S222 8 2 Jsas J3ss sas§ J*as r sa 23 32 

£ ;sss Ssas 3 = S3S3 I*Ss 3ass Ja3s J3 a3 SJ ss 

® 222$ S«Ss 3 ^SSSS S«Sa im =8*33 a* 3^ S3 33 

t SSiJS 5«ss 3 - ^2222 S22S 3*33 Ja3S p 5s S3 3S 

s 2sss 5aSS 3 = S3S5 S3IS Ss33 J3aS sis P S3 SS 

•' ssss S*al « = SSS? aala l~32 J*8s ss 2 c 
3^ 2° ?s 

5 ?ss? sa*l 3 = SSS J fass Sssa = £3SS ss r° o 2 ?s 

2 3SJS 8SS8 
3 2325 1-55 s22s JaH 

ss s2 ss 22 

Cf ?SS? S=sa 2 ':j = SSSS 
S = SS 3223 Ns 

ss s= ss 53 

= JS?S S2SS 
2 2 

= JSSS Ss la aa32 =r-ss 22 P ss ss 

2 SSSJ 3~S3 3? a 2 ^222$ 
$°SS i222 J=s 23 P ss s 

s ?SS? 22S? 33 s .,3283 1= 1 3S25 222 F a3 ss s 

s ;sss 2 = 5# 23 8 ^$258 =3=15 8*33 J3S3 23 
8s 

ss s 

5 JSSS IN 
23 

I 
5 = ? = SJ 3-55 3*33 J3S3 i« 8“ 

ss s 

8 323? 2282 23 « 
8 2222 3328 2335 2223 53 23 S3 5 

2 5 

s 5 Si $ ? =a“SS 33 * 3 8 = ?3SJ as a 222° =s2» a5 8s ss 2 

5 5SJ3 2 = SS 33 * 5 s = J2S3 s2ss 2223 =,s3Ss =F 25 ss 2 

s $2$$ 
S535 

33 3 = 8 ^$25$ Si3S 22S° =3as3 I2 « 
ss 2 

8 3233 2=22 
23 g I S = ?3SJ FH 2222 i222 =r F 

2S s 

6 UtS l-ss S3 - * 6 d?22? =s"Ss 3*35 J=aa = 2S 22 s 

g = ?S?? = S2SS S3 1 I g ^532$ 3s*sa ssss %
zs

 
20

 
3
1
0

 
2

9
0

 

=3" 23 3 

IB33 IB33 IB33 IB33 IB IB IB IB IBS3 IB33 IB33 IB33 IB IB IB IB 

1 
I 

1 
ff 

e 21 u. s £ UJ UJ UJ £ e u_ ° o: UJ UJ UJ 
£ * '■*= 1 ° .2 £ .2 - £ £ £ 

i 

I 
3 

£ 
*2 
3 

2 

¥ 

8 

s 
2* 

3 3?SS? ■ 
“W J=ss J3 

^22 3 1 ? 
s 

3 “T5TT 
J'SS 

ss 

£ 3 = S22J 
J'aa 1*88 J=SI d3 "* J3 3 

i 
£ 3 5?sjs 

,S2SS ?s 

= ?SS5 
Fas ss3S =s22» 33^ 22 s 5 = SSSJ 

J3as 
- 33 

8 sS2SJ ,ris 5=53 =S2SS J- 
22 33 8 3JS?J 

J3as 
s* 32 33 

=?sss S-ss s°s3 J°ss r I2 22 33 ssa? l22s 
2 « 8 

® = ?SSJ S3J2 
SS8 3 i°ss 22 s- 

is 22 ® 2322 
8 = 88 J* 22 3 

= ^3225 
S35* =sss ,8 = 88 8s 32 S3 33 = 228? 

s3S5 
2® 

J' 
ss 23 

= SSSJ 
Ssll 

ssss 
ss58s S?2 ss2 -52 23 ® 2322 

aaSs 
ss r 2 2 2 3 

£ aEsa a35s Jsaa 
|S 

s- 32 2 c ssss 
8-88 

|S SS s 

2 = ?£S? ssss 
sssl J2H 22 52 32 3 ? 2382 SSS£ |S 3c ss 3 

e 3sasi ssss 8*31 J2* ss ,r oS 3 e ssss s°ss ss 
J' 

Si 3 

2 ?2?J 23 2 
s-ss =3” 22 

s2 S3 ss SSSS 2223 ss r o 2 s 

= 3ssas 22SS s35s J=s P s2 32 3 : SSS 5 3*88 
ss 2c d2 ss 3 

2 = ?ss? 
1- a Fss 

3 oo 
o3^2 

22 r p 3 S 2 ?ss? 
2233 I2 dST 2r 2 

8 =?ss? P 3 22ss ,S2S 
|S 

22 ss 3 8 522? S2SS 
ss r 82 2 

s = ;ss? ssss 
33as i2si 

|2 
i- l2 2 s JS?? 

322 p r s- 2 

8 ?ss? 1- a Fas =S2S S2 
2 2 ss 3 

I ; 5 ssss £.» 
uS a r s" S' 2 

8 s2 1 23PIS =S2S 2S ?s 52 3 S s 
8 5-'?? - ~ - ~ ss 

s 

i 8 jass £SSS Fss =s3as 
2S 32 S3 3 

5 
8 =?*ss * - Ji 

i s =js;? S2 2 3S33 ,8 = 1 32 32 22 s 
i 

s •* - 22 

s ^3235 
aSs3S 

3 in <»> 2 
a2333 S2 ss 22 3 3 

1 
S 2^ - 55 

l 
8 = J2S? 

=s=ss Pis =s2H 
■* 

8s 
22 3 ? 1 S Jisss 

=s's2 ss 

! 5 = S2S? 
J'la Jssa =s25» •** 22 22 3 

2 s 

1 
I 

5 = S"?S 
Xsl ss 

1 8 ^5232 
=r 1 3^3 3 3a3as =3 " s2 3 1 § = S2 3S 

,ris 
8c 

ssss IB33 IB33 IB33 IB IB IB IB IB=3 IB33 IB33 IB33 IB Is IB IB 

I 
ai s u. 

e 

£ £ 
UJ 

£ 

I 
2! 
£ 

s: _U 

s 

£ 
UJ 



4 

3 ^£22? ,5sss J»Sa 
2s | 5 

3 
R 2555 8 = 35 3-33 3 i 

a sssa 3 = 83 r-H 72 i s- 3 2328 3 = 55 1=53 8 
1 

a33SJ: 3*52 1-88 SS <u 28 32 5 = 33 8 = 83 s 

s S33S 3 = 58 5-58 58 S 3558 3 = 33 1 = 53 72 

£ 2388 s=ss 5-58 58 £ 2883 5 = 33 8 = 58 38 

® S2£2 
I-ss J°2i 1-58 

* zz 77 £ 2832 3 = 33 J = 33 2328 3* 33 

2SSS s=sl ,3=53 8-58 ,r = 8 = 5" 77 t 2882 8 = 53 J = S8 8 = 53 3- 22 SS 

£ 2323 3=11 = "28 8-88 j- 8 = zz 85 £ 2822 2 = 88 ,1*25 1 = 53 8- 8 = S2 38 

£ 2328 asss ,3-22 8-88 i- 58 53 £ 2838 7°77 a5a* 8 = 83 5 = 3 = oS SS 
1 

SS JS 5*SJ 8=33 8-88 3s 
- S3 58 £ 3838 1S58 3 = 33 8 = 53 JS 

2s 
ss SS 

£ 8821! 2-55 s=8s 8-58 1= * S2 33 £ 2822 SS!1 I"S1 3 = 83 
22 So 08 33 

£ 2222 S==s ?22S 8-85 s= 
S2 33 21 3828 8-5 3 8*3* 1 = 83 

22 r S3 SS 

= 3222 5 = 53 8-22 1-85 52 - S2 33 2 = 3828 1*53 2*as 5 = 5 5 85 So 
s- S3 33 

2 3232 S-55 R222 1 = 25 
22 ss S3 1 

2 8532 8 = 53 8 = 32 3 = 85 1 = =3 = 2° S3 

s 3225 722s 
.83 = 3 8-85 Is j- zz S3 s 8835 3 = 38 3 = 32 8 = 88 S3 1 = S3 88 

s 2232 7*55 38-88 1-85 != ,r S3 8 232? 3323 
1 = 33 1 = 33 82 1 = SS 72 

5 232? £"$7 1=11 1-58 !- ,r 28 23 i l s 8525 5= 5 3 = 33 8 = 53 1 = ,3 = S3 S3 1 

8 53SS 
•sia = 8-38 1-5 8 r ^3“ ~z 73 f s 3588 

T 8 8 = 33 5 = 38 r 82 ZZ 77 8 

7 % 7 

8 SSJS J822 8-88 S" £3 l s s 5852. 5 = 5 5 3 = 35 Ma- 3 
£ 

S 2222 .8-88 1-58 88 i 
1 

s 8 33 3 =5 = 83 1 = 88 5 

° 
8 2 2 7 7 38-35 8-88 

73 3 
1 

s 8355 ,3 = 83 3 = 83 7 Z 

8 ?3?S = 5-88 £-28 S3 s j s 5328 =5 = 83 3 = 53 8 - 
* 

5 5222 33-28 8 = 88 83 
3 

1 6 535 3 3 = 85 3 = 33 3 s 

8 2225 35~l8 8 = 88 
S3 1 £ s SS72 5 = 83 3 = 88 

7 I 

Is- §|- 8533 
IS*3 Is II II Is II- S|gg Sggg SSS3 Is Is Is Is 

1 | I 
d S' u. £ UJ UJ £ 12 £ U. 8 c: UJ UJ J5 
£ ■■«= ■-C 5 £ ° -* £ * * - £ £ '•= .2 

3 = ?238 
J'aa 

22 I 8 
3 

d?S55 3 = 58 ,1 = 53 ,1= 28 3 

7 = S523 i = 83 83 
1 £ 2 = S855 3 = 33 ,8-53 Js 22 = 

s ^722$ J = 3l 
Ss Fj >83 1 = 3 = ,1 = 53 1= 3* = 

2 83 2 3 1-58 1* 22 33 2 3S277 
3 = 38 3 = 3 = ,8-5 8 S3 23 83 

£ 282? 1 = 33 
* S" S3 S3 £ = I32? ,2 = 58 3 = 33 ,8 = 35 ,r S3 S3 38 

® 22s; 1 = 33 ,r J* 
S3 i£r ® = ?8S5 8 = 88 3 = 38 ,1 *8 8 =r 1 = S3 22 

2522 2**8 
zz r 33 zz 372£7 1 = 5 = 8 = 33 ,3 = 11 ,1= 1 = 22 

£ 2828 1 = 88 
72 j= 33 z £ = ?32S S = = = 5 = 33 ,1 = 85 s= s* 1 = 3 

£ 8822 3 = 88 r- T 77 2 £ = 8823 8-?8 s*3i ,3 = 88 S* 
33 S3 3 

£ £727 3 = 88 85 33 = £ o88SS 
SSj* 3 = = 1 ,5 = 88 

22 28 S3 88 

£ 2385 8 = 88 S3 
J* 

33 3 £ 32SS5 3-5S 5 = 33 ,1 = 53 
22 

3 = S3 2 

1J 2328 3 = 88 1 = J = 
S3 2 £ 538? 5=11 1 = 33 1 = 3 23 3 = 

o2 2 

= S32S 3 = 55 S3 J* S3 2 " - = ?32? 3= 8 3 = 33 ,8 = 1 28 a* 
22 2 

2 5825 3=11 5 = =ss 38 8 i 2 ^5358 5* 1 8 = 33 0 =S I - a* 
S2 3 

S SS7? 3 = 88 
?: 7° S2 3 8 

s5S2? 
1* 1 8 = 33 ,3 = 1 1* Si S3 2 

s 582? S = = 8 3s 
22 S7 3 s 

3S2£S 
a* s 8 = 38 = 21 3 = zz S3 2 

& 588? S» 0 0 r ss 33 1 8 ^5 588 1= s 8 = 33 
^272 1 = S3 S8 2 

8 3-83 " r 22 £ 8 = 3883 s=~s 8 = 33 ,8 = 83 3 = 22 0 2 2 

S S3 S3 22§§ - S * 22 z 5 S JSSS = = 3 8 = 33 1 = 5 ,1 = 1= ss 2 

s ®23S 5-33 S3 * s 
= ?S5S ==51 3=38 ,1 = 58 S" 38 22 3 

S 7277 D ,S-§a 
23 

1 

s 
S 

s 538?S 3S- 8 3 = 33 ,a*SS 
2 7 25 2 

8 2* 3 2 O ,2"aa 
- 38 g = ?823 ,1*28 **aa «Sa 

33 28 2 

5 ^3223 = 3 = 33 53 5 = 5SSS 1 = 83 J=ss ,8 = 22 = 
8 = 5-?S XIS 58 I I 8 = ?SSS 1=23 ,5 = 33 ,? = 

55 = 

Is- Is- Is- |2gg Is Is II II II- 
SJgg 

Is- ll = 3 II II Is II 

1 
£ 
.e 

SI u. 

t 

£ £ 
u 

£ 

I 
SI 
£ 

d U. 

d 

I 
* £ £ 

u. w 
£ 

I 

i 



5 

l a 33?? 3 SSSS J3aa 8* 22 s 
i I 

=3"?? " 22 

i a SSX3 3 3 = 33 Js5s ss 5" s 2 £ 
s ~ o * ss 

a?3S3 3SSS J=55 =3= 5 = s ^238 =3*Sa S3 

s d?SX3 3 = 33 =s=5f £2 = = s a ^sssj 5=55 - SS 

333S; - s-sS =§3sa ss 5= s ss S3 5=31 
m j* == 

2 ssss 3 rss S = S2 J==s " 5= 22 2 = SS3S =5=55 =5"' 22 22 

£ Ss!a 5 = 33 =s=ss r 5= 28 s 1=55 =3 = 2a 8 

^sa-ss s=s= = = 23 =1=55 5- 3= 2S 2 ssj; 5=35 oV dS2 S8 8 

5?3S? s°?S 5°33 =5=53 =3= 
s, 
S" 5° s SSSS 5=ss 22 5= ss 3 

1 83X3 P Is 2 = 23 5=33 ss 3= SS s 333J 5=55 1= 5= ss 8 

2 = S3SS s==5 3 = 33 =5=55 S3 3= ss 2 2 ssxs 5=3= != 22 S3 8 

= S3£S 5=?= = = = 1 =3=53 SS ss ss s ssxs 5=35 S3 a5 2 = 8 

2 = = ?2S3 3sss 3 = 3°3 =3=55 2a p 88 s s 
= S22? 5=35 5= 23 S3 8 

i 2 32X3 3 
s- „ 
S"1 s 5-3= =5=5 5= 5= ss s a sss? 5=53 ss a" S2 a 

8 3SX? 3 S2SS 3=55 =5=55 5= gs ss s ?ss? 5=53 22 i= SS 8 

? = S3SS 2 82 2 3=55 =5=55 =3" 5= 22 s 8 ?ss? 3=55 5= 82 s 

& ^88? 1=5= 3-55 =5=35 5" 
£. 
3~ 23 s 

1 ! 
& 3233 3-35 

O o 22 8 

8 = 33S? 3'as 3=35 =5=35 Ss 22 s s s 8 Ssjs 2222 r 2 * 28 
o 
5 8 = JS?S =r?§ 5=33 =5=53 1= 22 s 8 ssss. 3=31 ** m 88 

S 8 ^2233 ~ 1=53 =5=35 =5= 22 s £ 1 8 S2S2 =ri5 
m 3s 

2 
s o?a?8 3=33 =3=55 32 ;= s 2 | 8 = 8*SS " ~ ? 8 

i 8 = 333S 3=35 =5=33 22 a- s 
* 1 

s =s-ss S3 

* 5 ^3332 5=33 =3=55 £* 
3s 

2 3 1 5 a°" m2 =s"5 88 

§ 8 sass 3 5=33 =5=35 S2 £<r 2 i I 8 = S2S2 =1*55 33 

IB" IB33 IS33 IB33 IB IB IB IB IB" IB33 IB33 IB33 IB IS Is IB 

I 
s 

1 | 

2! 21 8 £ UJ ... ■2 2! 2! u. n UJ UJ £ 
£ * '■«= s £ £ .2 -JB * .£ ,2 ■*= £ 

\ 
£ 
i 

a 

a 

s 

oXS23 

SSSS 

SSSX 

S3S3 

J=55 

Mi 

us=s5 

„5sss 

5=55 

3 = S3 

5=55 

5=55 

33 

SS 

SS 

ss 

■: 1 
i i 

a 

8 

a 

^5333 

SSSS D 

SS3K 

33?S 

=s=5s 

,5=ss 

5=55 

5=55 

2S 

SS 

ss 

32 

2 S3SS 5=3= ~«iF ss ? 3 S3 5=55 88 

2 8882 5 = 3 3 1 = 3 = 5==3 * 23 ss ® ?33? 5=ss 8 

- 888^ s=55 ==5= 5=35 2* =5= aa 88 t SSS? 5=55 8 

2 23SS 5=ss =2=5s 3==s ? - sr ujl^ S3 S88? 5=55 2 

2 S3 S £ 5 = 33 3==s 5=55 J- r- 2 = 88 •£? !^8 m ? 5=55 2 

2 28S8 3==s 5==s 5=55 ?a 3= Ja ss 2 33SS 3 = 33 = 

e £SS£ ==53 s==s 5=55 S3 S3 ss 2 S2S3 5=5s 8 

■'j 2SS? 8882 =s==s 5=55 ? = =r 1 = S3 SSS? s=ss 8 

: = 53SS s==5 5=55 5=55 r- 
m 

2 = S3 = 3323 s=55 3 

i 2 SSSS 3=55 5 = 32 
8 r>j o O 
a^as fa ,5" 83 88 9 2 ?8m? S = 31 ?s 

s ?3?S 3=15 5 = 32 5=35 != 5" §3 S3 8 ?SS3 S = 33 8 

8 SSSS s=5s „3 = = S 5=15 r 5* ! = 88 s ?2S? 3 = 51 3S 

8 SS2S 3 = = S 3=55 3=55 s-° SS S3 1 8 ? 2 3 3 3 = 51 S2 

8 28a? 2 = 3 = 88S8 - 3" Ja 88 ! 1 8 323S s=5s 33 

5 
8 8 33 ?S =3 = 3 2 3=35 3 2 

£ 2 8 ^323? = 3 = 33 SS 

3 
8 3S?S u»3 = SS 5=3s 8 ^ 2 

2 2 
s =5s?s =5=55 S3 

s 
8 3SS3 J°5s 5=35 s 

l i s = ?S3S =5=55 SS 

1 8 SSJ? Ml S = 23 ss 
* 1 

s = 3S?S =5=55 SS 

I 6 sss? =5=ss 5=35 3S 2 I 5 3232 5=55 32 

! 8 S3SS „=S3S s=ls 8 1 I § 382?8 =5-5s 88 

IB33 IB33 IB33 IB33 IB IB IB IB IB" IB33 IB33 IB33 IB IB IB IB 

I 
2! 
g I 

e 

s u_ 1 u, UJ ul c u? u_ iZ UJ UJ UJ 
£ * *•«= 5 £ ‘•c £ £ ° ° ° 



6 

? 
s 

3 = SS?a s33S .5*35 a I ? 
2 

a ^aaas 1-83 J-aa 8 1 

£ S3 I?sa .3*33 ss 
i £■ S3 =a2ja a2la J3ss 88 i 

S = SSSS 3sss 38=55 - 23 ^232 
2*55 =a3aa 22 i 

g ^SSSS J3SS 
- * •a g =?3;a 3*33 J*5s 52 

5S2S 2°SS .S5sS ^22 aa =;a;a a^aa =a2as 25 

® 3sa2 J*s3 =r aa ® a*aa J*5S 25 

= SSaj r-rz JS3S 
- 32 t __^255 s2as Ja5s S2 

® ^25 5 Hi 33*55 j* ** s a ® 3?2SS SSI" J*5s 
m 25 

5 =Sss:j =r s 5*25 ^srsa a* as a 5 =53?a 2*55 =a“aa 2 25 25 

5 = SSS J jrss 3SS3 J533 zz a 5 =8sas a2aa J'aa 2°' 22 as 

5 = 52S? ,rr? sa|s 32£SS 5° as a ,-, =asaa aaas =a2aa 52 22 25 

= ?iS3 J'ss ssss J*sS as sa a =saaa Hz =a°aa 22 22 as 

~ = = S£S$ - S”ss J!ss 
2£ a a 

= dJ2SS l~sa JrSs sa as 38 

i 2 JZt,? ss?s Jsaa " 28 8 5 2 = jaaa -* a"aa =a~aa as 22 as 

8 =;sss "v 
5525 Jsas - Is 25 5 a = jasa sKs~ J*ss 

AA as as 

s = f 2*55 =a2aa ss 25 8 =sa?a a^as 2^ sa 25 

5 = ?2SS 2*33 =asSa sz as a 
1 

8 ^5225 s"ss JS5S 
2 ^ UJ 3S i 

8 ^5 2^2 aass JZZS 2^ a t 8 2225 s~s5 Js55 8 
3 o> A 5 2 

i s = 82ja S"SS 3**5 a =,23 a 2 5 8 D2a55. 5*52 J"5s 2 £ 

i 3 ^252 5*55 ^3*33 _2- %* aa i 3 ^a-38 a-sa J”2 8 : 
2 

S ^2225 s~as = 3-88 a 2 8 =aaaa a-as =a3aa 2 5 

l 8 = ai 58 ssss J3S3 a i f S =a"aa i2as =s°as a ¥ 
s 6 = 3SSS i'sz = a~SS g - 5 35225 s^sa =s2aa 5 2 

I § =S3Sa Hz J3SS ia 1 3 8 =a^aa aasa =raa 5 i 

i$33 is- S583 S5S3 is IS is is is33 is33 is 3 3 is33 is is is is 

1 
E e l uS 

1 
E E 

2! 

I uS 
£ ■-C ■-C £ £ ■■c ° £ 5 £ £ ** £ 

5 ISSJ a*ss SSJS5 5 2 I a = S2JS =s2aa JS 8 

£ SS3S S'SS S*af 8 
1 

£ S3 = S2^a J2aa Ss 
! 

assa 2*52 S*5a 5 = S2ia J3ss aa 

8 S8'S2 3*55 s g d^2?5 
.2*32 gg 

aasa ssIs 2~Ss 2 ® aaaa a*aa 52 

38SJ *• S~S3 a~sa -* „3* 2 ® SSSS a-aa aa 

■= iass 8SSS ssss 5*35 25 a t 552S a'aa a 

sass £255 
3*33 3**5 

r 5s 32 5 ® sssa asaa a 

SaSS Is as a*aa !- 25 3* 2 8SSS a~aa 5 

3SS l sraa 1*25 a"aa 5= as is s 2 aas; a2as a 

C asss s"sa lss: i*aa 322 S2 s Sssa 5*53 5 

2 2252 s~sa s“ss s~as 1= SS 2 aaaa a-as 8 

: 3*35 Hz 32 S3 a 2 
= aaa ? a-as 8 

i 2 asss assa §S3S a'sa V- J5 s; s 5 2 
«oo 
a^as 22 

| 

s JSSS a~H |S2S a~al a- 22 3s s 8 sssa s2as 25 

s 28S8 s~al s"ss as!a a* g2 5* 5 s = 32sa =a2as 52 

2 & SS3S §2Ss ssss assa 5“ 32 3S a 1 8 ^saaa 5saa 55 i 
\ SSS3 * $23 s sasa 8' 5 S 3 2252 Jsss 55 3 

<N "J ^ ^ ^ *> "• 2 D 
i 8 asas 8~SS 3323 5 Z S s =s2ja 3S2£S aa 

£ 

3 SISK Ui2*55 s-°f, 5 i 2 3 aaja -,83SS 22 * 
o 

8 

8 

suss 

ss?a 

,S~S3 

isis 

s2ls 

a2as s 

a 
a 

1 

8 

S 

35®?2 

d2^55 

=ria 

.S'53 

52 

22 

5 

K i 
« 

| 5 as ss Jsal S~3S s a 1 5 
=aa?a = 82SS sa 5 

£ 8 3S5S J*32 s~ss s i s § =s-s* J'*s sa 
s 

SS83 is- is- is33 is is is is is33 is33 is33 i$33 is is is is 

1 
e a 

a 

I LJ 
1 

1 
E 

E 

iS 
£ ■-c "■= 1 ■-C £ '■c '■«= £ ■■*= 



7 

a = 83?3 2 = 33 =s=ss * i S a =33s; = 82?8 3 = 38 ,s==2 =a* 23 ON ? 8 

a 3£::?s 2 = 83 = 3 = 83 3 
t 

i. a = S3SJ =2=sa 3-33 =S=s3 =!- 2= 33 38 

= 83S3 3 = 33 JSS2 
2. a < sss; S2?* 3-33 2=22 V s* 38 88 

s ^SSSS 3 = 33 J5as 
33 a 332? 2=*s 3 = 33 3 = 33 8 = ,2= 33 33 

0 ss??s 3 = 3 = =3=33 S^ 0 ?SSS ssaa 2 = 33 2=33 8 = 2= 33 SS 

® ^SSSS 8 = 33 = 3 = 83 
® 3 = §S 3 = 33 2 = 33 2= 2= 33 8 

r' ^asss 3=33 J2H t 2232 ssss 3-12 2=2= r- 2= 33 s 

2 = 38SS 83X3 
Jass 

23 ® 2333 3 = 33 3333 2=22 j= 2 = oS 8 

“'■ 2 = 83 J5as 
33 0 232? s2?S 1 = 33 2=22 

32 
8 s 

3.8 3 

3 Jss* 3 = 2 = J5as 
32 0 ?32? 2232 1 = 23 2=22 Is 2= 38 8 

e Jsa? 3 = 33 Jsss 
33 0 ^ ? s s $ ! = 2 3=22 2 = 3 S2 3 = 38 

.,333s 2 = 83 Jsas 
23 2 3SS? 2° a 2 = 33 

2^2 
2 = 33 3 

= 3$sss 3 = 2 = Jsaa 
23 a 

= 3 3 2? 
a= a 2-2 = r-i =3 = oS° 38 3 

2 = 32?S 2283 Jsal 3 2 s32?S a3 ? = = 33 s2s 2 = =1= S3 = 

8 = S2}S 3K” = 338S Ss 8 = 3 2S? 22 2 3=22 =3 = 8 =2= ss SS 38 

s = S333 1*22 Jsa* 
zz 8 = S2 2? 

,S5SS 3 = 21 =8*83 s= 33 S3 8 

& ^SSSS SS83 = 3 = 83 23 
i 

8 = S3X? 
1=53 3 = 3 3 =2 = 33 3 = 2s S3 8 

8 ssss JS33 Js*2 
2 8 .,53X3 1 = 22 3 = 33 2 = 33 ^SS SS SS = 

s 3SSSS 8 = 33 J=aS 3 Z 8 = S3X? Sa1S 2 = 33 =2 = 38 =3 = 2= 2- 88 

8 =s::ss 2 = 33 JSSS 
3 ¥ S = S3S? 2 = 8* 2 = 33 =2=22 2= 33 38 8 

s ^SSSS 2 = 83 =s=ss 
3 ? 

2 
8 ^Sss? 3323 3 = 33 2=12 3 = 2= S3 ss 

8 =32SS 1 = 8* Jsaa 
3 ■i s S = 2223 X = ?3 2 = 33 =2=22 =2= 2= 

6 = S35S 3 = 83 J3Sa 
3 5 5 2 = 22 2 = 23 2 = 38 

SS 38 88 

8 ssss 
3 2 = 33 ,as5S 

3 1 i 8 S3 55 J=aa 2 = 33 =2=22 =3 = 2= SS SS 

1 

S5S3 S|S3 
SSsa IS- IB §5 Is 11 IS- Is- IS- IS- IS IS IS IS 

CVJ 
e 

i _ 
|5 

i 
f\i £ 1 - i3 

£ * '■<= £ £ *•*= £ ° * * 1 £ £ -■= £ 

i 

i 
a 

'i 

s 

£ 

i 

3 3S^SS ss 

S 3 S s s ss 

fN 3Si38 = 3 = 88 ss 

8 = 8 = 33 ss 

0 ^3338 = 3 = 88 38 

® 8333 8 = = 3 88 

t = 333S = 8 = 83 ss 

® S = = S % 

2 8883 8 = 83 s 

2 8 = 83 8 

0 333? 8 = 38 23 

0 8 = 88 3 

: s^ss 8 = 33 83 

2 382?i = 3 = 83 ss 

8 = 2 = 8 = ss 

s 3 2 ? 8 
3 = 3-33 ss 

8 ^S^SS 83 

8 3S*33 = S*33 ss 

£ =2"!i ss 

5 = 8^83 J2 

s ^"SS = 3^33 s^ 

s = 3^88 88 

5 = 3'33 ss 

8 
"* ss 

IS- IS- IS- 
ssgs 

IS IS IS IS 

8 
s 

S 
21 § £ UJ UJ |S 
"■= - £ £ * £ 

K 

s 

z, 

s 

DS°SS 

3SSSS 

3^^ss 

3SSSS 

= Sr' = 8 

So*. 
= 3-83 

= I2S = 

= 8 = 83 

Ss 

ss 

ss 

ss 

0 = 32 8 3 = 3 = 83 
ss 

® ss?s 3-88 33 

= 383J = 8 = 88 8 

0 833? 8 = 88 8 

0 888? 8 = 88 = 

0 388? 8 = 88 
3 

88?? 8 = 88 
s 

838? 8=8 3 
s 

- 222$ 8 = 88 
88 

2 ?8S? 8 = 88 S3 

s = 82?8 = 3-33 
SS 

§ 382?8 = 3 = 33 
?s 

5 ^8 ■“ 2 8 = 3"s2 S3 

8 ^SJSS 88 

S - SS 

5 =3"3S ,8*88 
38 

S =a"ss ■» ? 8 

8 J*sa 33 

5 S3 

8 ^S^SS =2‘ss 
S3 

|S=3 IS- IS — IS- IS IS IS IS 

I e 

u! u! u. Ul UJ Jj 
° '■= £ £ 

i 

i 

£ 

¥ 
£ 

¥ 

i 



? 
£ 2 33 5 2 =1 = 55 a=la 2 ! 5 2 3s 1- 22 1 

¥ K iiSX =a=la 5-55 2 g s. a 5- 5- sa 
1 

SiZS =a=°a 5-11 2 1 c3 32 ss sa 

s 2 2*25 a=al 5-55 a 8 ?a 5- - sa 

2 ~J7sz~ 5 = 53 5=55 8 21 1- ss s* s* ss 

2 aaSa 2^3 1-55 2 ® 22 - a- sa 5= 22 

IZSS ^222 2£ 22 - - J = a- 3- sa sa 5- sa I 
2 S2~£ 1*32 5-35 - sr s ® o28 1- a- ?a sa sa aa 

2 §S2S 04 5 = 53 £*22 - 2® X € a- 22 I- 22 1= sa 2 
1 

2 Sa2§ - 5=3- 5-5° r 22 2 SS 22 1- l= 5= sa 2 

2 SSSS 3=35 5-51 - 3- 22 2 sa 22 a- sa sa sa = 5 
2 2SSS J'sl 3-33 5-3° ss 22 8 - =ss 3- 5- sa 22 22 2 

2 = sass * 3-35 5-35 =S2 S 2 
= sa 3- 5- 1 = 1- 22 2 i 

i 2 gssa "* 3-35 3-35 2- 22 - 5 2 3- 5- 5- 2^ S"* sa ?s 
i 

s 5asa - 2252 3-15 * 2" 2 s as a- 5- 1= 22 5= 22 

s gaSS s^SS 2~sS - 2I> - 8 2£ ss 5- ?a 3- 22 - 1 
1 

i 5 2222 3-35 SSSS 2 I 8 ss a1* a- r 22 22 sa A 

8 2-22 sasg 5=53 2 1 8 ss sa S2 22 sa 1 
? A 

:• s S _2222 ,a=sa =5=31 8 £ 8 sa 22 sa £ 
g 
5 

S assa =a=sa 5=51 8 ¥ i s ^2 a- sa 

i s isss =a=°s 5-11 a 2 
1 8 sa 22 22 a 

2 
i 8 gSJS ,3=55 8 = 11 « i 

i 8 °a a- sa * 
| 6 lass =3-35 1-51 - ! 5 sa 22 aa • 

i § SSSS u,5-55 1-53 - i I 8 §a 5- sa 1 

1 

Is- Is- IS33 Is- Is Is Is Is Is- Is- Is — S|g3 Is Is Is IS 

21 SI i _ (2 
S 

SI 1 - i2 
£ '-«= 5 .2 '•C £ * £ 

? 1 I s SS?S ,3-35 5-13 2 0 
2 2 sag a =a-la 52aa 5 

i sags =3-33 5-15 a 
i j 8 sag? =a*5a 1-51 a 

i 
?222 =.i-£2 5-15 2 a Si gagg a-3a l-5a 2 8 

8 ?22* 5-13 1-55 2 8 gaas 1-53 S-la 2 

2 sags 3-33 2-3° 2 2 aass 5-15 1-5! a 

® gags 2 aj ^ 2 3-55 2 ® aaas 5-33 1-51 2 

- lass 3-55 5-55 a gas; 22 J2 5-51 - 2 

2 sass 3-33 ££22 ,3* 2 ® §SiS "• 5S5S 5-5° - 3- 2 

2 SS 2? 5=53 5-55 ss 2 2 - 2 ssas =3*ga 5°53 1-5° 2- 22 s 

2 SaSS S~22 2-3° l1 2 2 2 2 aaas =1*51 2iU
 

30
 

2 3
7

 
2
2
0

 

1-1! 22 aa 2 

2 1*22 ,rs* 3-33 2-31 5- Sa 2 2 aaas =rii 3-15 1-55 82 22 a 

2 3X23 3-33 3-31 ~ 22 5s - 2 saa; 323a 5-51 1-51 - 1- 22 2 
2 

; 2°22 04 3-53 3-55 *" 22 ,5- 2 4” = saaa =5'3a 5-3! 5=5! 22 22 = 

i 2 2°!* * 3-33 3-15 
s« 
a- =s: - 1 2 fasa a=,= 

a-aa 5-5° 5=31 - 22 3a a 

§ Saga - 5-53 5-15 £ "• ,3= 2 8 J**z* 3°53 2222 - 22 3a 2 

s 5=53 1-13 2 J> - s gaas - 3-5- 3=53 - r aa a 

i 5 2222 3-35 JirSS a i ; 8 saas "• ,1-13 5=13 ~ 2® 2 1 

5 8 aasa ,5-33 sags a s 
i 8 

3aa a a~aa 1=31 2 5 

3 8 
2222 J2S25 1-11 = z i 8 sags z> =5-°a 5-55 a z 

i s 2222 =5,-13, 5-11 22 ¥ § 5 =aus ,1-3 a =5=13 a ¥ 
° 

1 s SSSS =3-13 5-12 2 a 
1 

s 3?2S2 =3-°a a-5a 2 2 

I 
8 2222 =5-33 2-15 - s 1 S ,!-3a a255 2 

1 
5 SSSa 

Ja=i 2-32 a 2 

I 
5 saa 5 =5-la 5;13 = 

2 

i 8 3ssa ,5-53 5-51 - I § 
gagg =a-5a 5=53 

“ 

Is- IS33 |£ 83 
Is- Is Is Is Is Is- 2583 Is- Is33 Is IS Is IS 

I 
2! 21 1 I 

SI SI 

S' 

I l3 
£ - £ 2 £ '•«= '•= 5 ° £ 



9 





II 







14 



15 

TT "I ^ J- 
u rt> A| n 

a 
or- 
S "* 

o O >a® 

w Ag 

n 0 n, f> CO 
* " S'" 

~ 3S ss 

_,A o* 
A, 

~J CD o ® 
rg 

- £5 55 

oo n 
” 

O-. 

i5 o° s- 
A1 AJ 

(,1 r- n OO O gr 

- AJ .N 

® g. tA O o - 

2 Ag 

o. _ or- O A, 
rg J Ag 

r- k iT, O O m 
- 2J a. 5 ^ n "" 

,r ^ 
8 2 W S'" 

0 .„ oo or- 

° K ^ s ^ 5 

^ .A o o O -O 
° r~ ^ £ ^ 5 

8 ss ss 

^ ,t o n 
° 

^ Al 

t t O A 
AJ 

n g> O O' 
Al 

" og ° ~ 

n ^ 

° Ai n™ 

n 0 -A O O' 
° 

^ Ag n™ 

OKOO Oh o o oroq OK OO OK O K OK OK 
lo 2 O 3 o 2 o 2 o 25 2° 2 o 

£ 

* 
~ a § — UJ UJ 
° '■= 5 ° ° •2 

® o OK 0 0 AJ K 
A, 

o -t oo 0 J AJ K 
AJ O-J 

in^ 5- 
■a n 

® gf OO on OK 
.. cn AJ 

s o 5 
P P ~ 

AJ K 0® O® n 0 

■ ° J « AJ 

O A on O AJ OAJ ® 0 

- -n AJ OAJ 

Al O A O O AJ iA n O iTt OK KK 

“ 5 A, A, n •* 

A O' O AJ O O' g>>A OAJ 00 OK KK 

- AJ AJ o 0 n 

o - O O O O O- OAJ OK ® n -» K 

■ - ° rg Al D O * -• 

gr o OO- O® OO OK OO- 'A K K 0 

- •*■ AJ s * - 

A - o - O® 0- OK 0® ® AJ K® 

- J- Al AJ O ■* - 

®K o- O A-! O - OO O lA *A A, K 

■ * AJ AJ O * - 0 

O O' O gf O O O gr OK ® ® ocr 

- AJ AJ OK •* - 

n k O AJ o o O - OK O® JA Al 
J 0 

- -*• Ag AJ O.A ■*■ - 

nK On oo OK OK on 0^0 OK 

- Ogr AJ Al => ■A •*• - 

n O OK ,A O O Al ■A O no 

° - 5 5 n 

r- -A ,-, a 0 0 O AJ rvn 

° 
o <n 

S m n" K°* 

lA O' oo- OO. O Al OK no 
AJ Al AJ - 

OO O.A ® 0 O AJ OK 

" * ** =>2 

® - o ® ^ _ K K 
o " n S ”* 

O o o 0 0 , _ 

° 
O' AJ 

s ~ 

& 
■r. r- « A. O K O K 
O' Al 

5 ^ 
rgn 

f ^ O-K O * O K 

° 
O' AJ 

In ™ 
a, <n 

K AJ o o ® - 
5 O' Ag Ajn 

OK OO OK o o OK oo OK OO OK OK OK OK 
2 *-» 20 26 J 2o 20 20 2 0 2 0 

* 
¥ 

<VJ AJ | _ . 

° -•* '•C 2 ° •2 * ■2 



16 



17 



18 

i 



19 



20 



21 

* a 4,, ® -t ao. 
.Vi 

* o 

a 
oo o <> ® a r-o. 

3 0 ^ ** 30 

* O ® O O A a 

* o 

n ^ ,-, O O O® o- o 
.Vi 4,-i 

5 ^ o" - ** 

g, - OAJ o - 
a g 

3" s- 

2 2 ,® 
n* 

ZZ 
uj 2 

z 

N -. a o- O 0. OO. ® r- 0-4 

o <M o AJ - 

* rg r- ® o a O ® ® O- O Ov ® r- ® O' 
a J 3 AJ rg o 3 vt o -* 

oo OO oo oa OO- oo. ®o 

oa « 30 3® o - o 

rg® OO. ®rg oo o a o® ® r- o 

<3 ■N A. 30 3® 30 - o 

rO » vf a ® OO Of O ® oo rg a a 
D0' * ® 30 -1 o 

rvj B® ® o ® o o® O-. ® a a 
O® ai rg 3 ® 3 -t - o 

OCO or- oa ®- OO o-h ®o- a 
o0' * A, 3 o ® 3J - o 

0 Oi. O rg ® vr o o ® o rg O o 

O* “ J 3 ®—~' 30 - o 

8 
o a O -4 OO. o - ® ® o- 

Q°' “ A, 3 a o - o 

(t, oo o - rg O ® ® O —4 ® r- o 
3 <M AJ o o - o 

„vk .AO oa o® o -4 o 
AJ o AJ - o 

8 
a t- O - a a ® a or- it r- r- 

3« AJ o 3^ - “ 

g, rg ® O A o ® a a 
AJ o 

rg a rg a oa ®r- 
rg o 

m e o a kk 
° 45 ^ £ N 

- AJ 

r— j, 

*'* 2 ^ o ~ 
- AJ 

aa OB ® ® a® 
o 

o O B O ® o® oa 
AJ o 

OK oo OK o o ot-oo OK OO OK O 1- OK OK 
lo J so s53J 3 o 3 o 3 o 3° 30 

3 £ 

¥ 
~ ~ § - UJ 

° ■-*= --= 5 ° ° * ° 

oo a o o —. o > 
Oi o 3rg 

a® rg O O O o 

=> o 3 ^ UJ 

a * o o O - -4 
. i 

3°' o 3AJ UJ 

oo Org O - o 
32 * 3AJ .a 

OO- o o a rg a* 

- o AJ 

f a o - AJ® O - rg a 

- 3 -t AJ 3 ^ 3AJ 

oo- ® a ® r- ® O oo oa O f ® -4 
3- o AJ 3 AJ 3 a 30 3- 

f a or- o a ® .g oa a aj o® 
° n 

30^ AJ 3A, 3a 30 - 

o a AJ -t O -4 ®- Or- 0-4 a f or- 

“ 32 J 3^ AJ ° 30 3- 

« O or- o o ® a OO 0-4 oo O -4 
_'n •> A, AJ oa 3-t 

f o oo oo ®o o a O -t ♦ OJ 

- 3 I rg AJ 0 3-f 

ao OO OAJ oo or- a it ® o 

- A, AJ ® 3-t 

a o o - oa o O® 1 ? rgo 
AJ rg or- 3-t 

it -4 o -. Org o ® oo OO 0-4 rg o 

2 30 rg 3A, oa 3<t 3-4 

8 
O - ® - o a O -4 o - ® ® Or- it o 

3 2 3® rj 3 AJ 3 it 30 

a _ ® - oa ®o ® o- O -4 

° 2 ri -AJ o 

ao O - Or- ®- o - 0-4 

° 30 AJ - 

r- a ® o ® a ® a a 0-4 
AJ o - UJ 

s ® 2 2® 

S =2S zz 

32
0 7 2® 

a o o o o® NO. 
A. 30 

8 
O it o a OAJ 

AJ Org 

rg o o r- 0-4 
AJ 

8 
a® o - BA, oo 

o 

OK oo OK O O OK OO OK OO OK OK OK OK 
3 <-> 3 S3 J i53J 3 0“ 30 30 3 o 3 O 

$ I 
‘t £ 5 *o 





O O r- r- 
u> ^ jW 

£ ^ £‘N£ n U1 °* 

rg m ® ® ® om ® ooo ® 
rg rg rgrg ug 

- B O m O OO o o O o o 
rg 3 rg n u. 

9 m® * . o o ® OOO , o 
rg rg rg rg ug 

* ,00. OO 0-000 o 
rg rg m rg ug 

® »OJ J\ O O OOOO o 
rg o mm ug 

. a -i <n o OO 0-10® o® o . , 
- - -N O m rg - oi 

u> pm. B OO 0-7-0 0 o. o , o , 
. . r-i O m n rg -< 

0m®0 o. ® OOO o. .® o 

'H - - rg n m n r, - o 

0.0. o. OOOO o. . O . 

- - - rg O m rg o - 

rO . ®o o o . o , o ® o o o. O® , 
- -1 og rg rg or, o - o 

r, ® m o o ,n O O 0.00 o , .® o 
-. . . rg rg m n o -« o 

On.O ®n o. OOOO oo oo ® 

- - -1 rg rg m rg o - o 

o ®nnn o . O , 0.0 0 oo o o o 

- "• - rg ri *» Or, oJnJ o 

0,0, OO O - O rg oo O® ® 

- - ^ rg O OO 2g - o 

8 
mo , o o - O rg o O o o . o o 
- -< rg rg O O O n -H o 

. -TO,® O. oonn oo o® . 
rg O oo - - o 

8 
rg . . . rg o rg , rg o o . 
, rg , o 

£" ^ £ £ ug® ug "* 

o ®,On OO r,,0® . 
r, rg rgrg ug 

? 0-0,0 O O o o rg o . 
rg rg rg rg ug 

m n o.o O O 0,00 o 
O rg rg rg ug 

r, ooo. ® O OO rg o ® 
o rg rg rg ug 

- 000-0 o o OOOO o 
o r, rg n ug 

o ® . . m o o o,oo o 
m rg rg rg ug 

OKOO OK O O OK O O OK OO OK O K OK OK 
i5DJ SO S 6 25 33 SO S 5 s 5 S“5 

% 

I 

2 '■<= - 2 ■2 2 - 2 

oo oo OO 

- rg m 

a 
oo o o o® 

- rg m 

_ ® o o O OO 

- rg m 

o oo O O OO 
-« M rg 

o mo OO o® 

- rg m 

® ® ® O® o ® 

- rg m 

. o® o o o. OO o. 
o - rg m Org - 

® o O O ® O -1 OO o® 
o - rg rg m - 

rg. m . OO m o 
i ■"* £ ~ £ £ "* 

rg 

o ® OO o. OO oo 

-* rg rg m - 

. o O . o , o ® o ® 
£~ £ £~ om 2J 

t 0 O-. .r ,r O® 
m-. 

£ " £ “■ £ " 2J 

rg o o. o® oo o. 

- rg rg m 

o ® o o . O. om OO 

- rg m m - 

s oo o « oo oo o o 

- rg m m - 

T> , ® O ® o . o , 
2 "* £ ~ m"* £ 2 " 

. o® O O o ® Org 
rg m ugrg ug. 

8 
m. O ® o. 

ugrg rg 

O oo O O oo 
rg rg 

s rg. o o O . 
rg m 

o ® rg O - Org 
rg m 

8 
.rg O rg O rg 

rg m 

o o. O O o ~ 
rg m 

O o o O O oo 

O K o o OK g g OKOO OKOO OK O K OK OK 
So S O I o S O SO S O 3° So 

Y 
OJ 

l 
2 2 2 2 '■c 2 

5 , ® org , . 3 o m . o m rg ® 0.0 0 . 
o ■ J £ 2 o «g rg n rg rg ug 
® - -gg 
x 3 £ o 2 _l . £ 

® m . ® 
£ ^ 

, m o m 
ug 

S2 - 222^ o££J 

m . o ® rg m ® OO, , ® o OOOO . 

fJ £ N N rgrg ug 

® o o , m o . o.m-rg o . O^ nr. o 

“ * £"* “ rg n nn ug 

, ® o® rg . , , ® ® ® O. OB O O o. 

=>° . . r. n nn 

rg . om . m o>. ® o . 0^0 0 on cr o . 

“ 
g* -g 

L . . - -rg n nn n - o 

-£ £"■ OO 
- * ££££ ££ ®£ 

£ £ £ 

rg ® o o o ® mo ® > rg m o o o® no o o o m o 
B . 

® . ' . .. rg n nn m - o 

z: ?2 |2 2£ £££2 £ ° 
£^*££ 

?£ S£ 
o ^ 

, m o® OO r,® o.® « oo OOOO o® oo . 
m rj “ . .. rg n nn m - o 

O rg O, O® 7-® ®.,o or, Org poo® o. on o . . 
£ . .. r, rg n nn * 

m o 

, O oo O O . . 5! ® . ® . ® ® Org 0.0 0 om om o . . 
- 

® rg 
£ ^ rg - . .. rg rg n nn m o 

J 

- 3^ TZ nrg 
£ £CJ ° 

On 
o ^ 

8 S2 22 £ £ 2 8 2££o £m ££ ££££ 85 S£ 
< 

O , O O ® m O rg o o o O m O O 0.00 o n o m . m ® 
5 o'” o£ 2 ° . . o rg n mn * m - o 

, rg o ® o ® , o rg® mo O rg o ® 0.00 on om - m B 

° 
rg rg 

£ 
5 ° O rg m mn * n - o 

8 
, m o® ® . i ooo ® O ® o® nn nn . . > 
■ g .g 

£ i o n n m n - -« o 
o ® 

~ S £3 £” !T2 E 8 
, rg O rn ®r, 

£~££ Ui ^ 
'“i o z 
® 3 £ £ £ i i . • •?, , rg O , £ ^ f, ” £ £ ug ^ 

; S 2 o z s orgo , £*'*££ ug "* 
2 I 

$ 8 £^ 1 o s 
om o , 

ug " 

§ 5 S2 o i 5 §£ 
£°££ s 

PO
R

T 

8 ss S2 £2 is S 8 85 £°££ 
£ 

OK OO OKOO OKOO OKOO O K OK OK OK OKOO OK OO OKOO OKOO OK OK O K O K 
S CJ SO s5 3 J i53J S o S o S 6 Z o So i53J so 25 3 J So s“5 s 5 s 5 

S 
t 

1 

5 

1 
2 *o “ 2 



24 

5 
s 

5 £3 3s 
S3 5 I 

o;j 32 28 1 

i 
RJ ss S3 1° § s. „33 

23 * 28 
I 

2* 
3" Is 

8 
.3* 

53 -M 88 

8 Si 
P r ss ;* 8 q88 S3 - 33 

£ Si 
Is a3 =a* a3 

33 j; 8* 
1,1 88 

® 3 5 l2 aa 
22 

Sa 
33 Oh" 52 =r 

3S 

t SS 
!« 

53 53 88 35 t qss r 38 8- 32 2°' 88 

£ SS 25 32 l2 sa 
33 J8 a 2 S3 S3 22 22 88 

e ES 
S3 S~ S3 

3 s 
28 = ?S 

is 8~ « a3 
22 88 1 

£ 88 f” 52 SS |3 SS „3S 
?2 22 SE 88 22 35 

£ si §E SE |E 25 S3 £ o2S a5 5 = £: 52 S3 53 

28 §" S3 P !3 
28 53 s2 P 52 "■ 5* S2 8 

i. 
= Ei 

la 
S3 ss 

Is 
28 = ^88 s2 83 P 

oco 
P S2 2 

\ 2 se 28 3S s2 |3 28 a 2 
oP S2 

22 33 S3 28 2 

s 28 |2 S3 53 
a3 22 s S3 S3 32 32 

28 28 UJ * 

s £E 1~ 3s 
28 

3s 
28 s 88 S3 32 28 28 33 3 

o SS |2 32 P Sa 2" 
s 

5 S3 3s 52 28 32 
22 33 a 

1 
z 8 28 23 52 P 

22 22 I 8 23 S3 P 
* 88 

- 8 ss 
#3 3s P S3 ~ s 88 S3 33 33 

2 
$ 5 ¥ 

°. 

8 
8 5 53 33 P 53 * 

5 

s s 2 a s 38 3 3 ST 
28 

a 2 2 
8 £ s g ^28 33 Is 28 V 

- O 3 5 
2 5 2 U 5 28 28 2 2 8 

s i g £ 
1 8 5 * s S3 s~ 52 28 * 

IB33 IB33 IS33 3533 IB IB IB IB IB33 IB33 IB33 IB33 IB IB IB IB 

1 
S' ff l i3 

1 
£ £ 

1 
s iS 

£ ■-C "■c £ £ '■c £ £ _J= '■= 25 £ £ £ 

S 2 S3 ss?s 5 2 3*33 8 S 
I 8 ar 53 22 

s 
a JESS 25 1*3 3 „ 2 

1 
j 8 o 2 ^ 2 s* 33 

i 
SSSJ 88 

3S3S 
s I <5 »32 3s 

ar 88 

8 SSS? 3 s 5S*S u s 8 q38 S3 33 

£ S3SS S5SS 2 £ JS SS ■N 82 

® 882$ 3 s r;s „ 2 ® 02* 3* = 3* 88 

* 2828 23 
S33S 

33 88 
i2 88 

a2 
22 23 

® S3SS 
32 S233 a a S" 88 ® SS S3 

r 8" s2 22 SS 

£ ;sss 32 s332 52 2 2 88 £ S3 52 8" 8^ 22 53 

5 3532 53 
a3ia 

53 22 33 £ ^88 
a* 

S3 S3 28 28 3 

£ 8882 ~s SS*S 
28 2 2 53 £ 88 88 

S2 S3 r a3 
S3 8 

Eii2 8" 
32 S3sa 3a 

22 53 £ 88 S 2 l2 23 22 
32 S3 2 

3 
- iisi 

a" S* 8^88 §S 
23 88 8 

= 28 I3 S3 88 
ss 8^ S3 33 

s 2 SSS2 s- 
a5 S22l s2 2~ 28 i 2 28 S3 22 Is r 8^ S3 53 

8 2882 r aaS8 
28 28 „ s 8 3E S3 22 28 - 28 28 EE 

8 88SS 
3 s 2^82 S2 

22 8 s 
35 

33 
S3 25 

sa 
28 88 

8 28S.a 
3s 8^H 28 8® 3 8 5 33 S3 i2 aa 

S3 28 28 i 

i 
5 8 8222 88 ssss 8 I 

S S8 S3 s* 
2 28 

s ® 

s 8588 s* S3aa 
5 * _ S 88 S3 S^' 88 

z 

? 
s S3SS 33 

3*33 8 a 2 
8 5 S3 S3 23 S3 ¥ 

2 

5 
s 25 58 

aa 3*33 8 8 

2 
8 s 52 3S 

22 88 8 

2 
i 
s 8 :ss? Is 3*33 8 5 s s 

82 
3S as 

88 5 

8 5 5 
1 5 J3SS 

aa 52E5 5 - ° 5 3* 
82 35 

2 Si S £ 

£ 8 JESS 28 
3*33 

8 
s 3 g o|3 28 

r* 
88 

S 
IB33 IB33 £5 33 £533 IB IB IB IB £533 IB33 IB33 IB33 IB IB IB IB 

1 
C 

1 
e 

~ £1 1 — iS £ 8 — |S 
£ 

- 
£ ~c £ £ "•*= "■= - £ £ 



25 

o* oo 4 O 

O- ** W 

oa o o 4 O 
Q- CVJ CO 

oS" 
- M 

s q2^ ss 'H 22 

ff. MO oo A AO 
a- o 

m o o AO 4 OA h 4 o 
a - <VJ - 

oo AO AK 4 ST o o ■M-. oo 

« * CM - 

u> oo o A AO K o M 4 HO- o 
q i A CM CM A H 

OO A4 OO MO M 04 HM H 

oi •*» CM -M A - 

* MO ON O <M A O OO K O H O A A 
a- CM A A - 

o -« or- O A OM O A H - o o O A 
o i "* CM CM A * - 

A 0. CS.CN, o o O CM . - kcm o O 4 
i A CM M 4 H 

0 O ■n - O O r- a A 0_ ,-K ^ 0 

% * o cm 2 

0 k h CD O OO 4K - 4A —c CM CM 
cN M CM A - 

oo Of- A O oo 4 O HO CO 

-« CV CM CM A - 

O. r- a _. O r- A K A - H A o o 
° 

O M 
2"* A A ^ 

HH A . J 

O O ■A H AA 04 OO 0. A oo 
OJ M A ng - 

8 
a A OO 4 A oo 

M A " 
in o A A O - CM J <7. 
° 

Orv, 
a" * 

S 
AO A Oc OK }, 

CM A 

A O M OO. H K 0. 

° CM A UJ 

8 
CMO oo. OA 

CM 
2 CM A 

- CD O oo. OO o 
O- CM A UJ 

9 O A oc OO o 
o - M UJ 

OK oo OK O O OKOO OKOO OK O K OK OK 
sS3-1 2 <j 20 2 o 2 O 2 5 2 <-> 2 5 

3j 2! 

¥ 
e ~ § - IjJ J* 

■e '■«= "-C 5 ° ° 

« 

2m 

CM A A A H 
22 

OH A 

A A CM CM O A 

- o2 CM 

O A 4 OH MO OM A O MA 

- OH CM D M M 

O 4- M O A 4. A O OO H H A A 

“ O^ A^ -M M A 

O o A 4 O O OK OO H O O H 

- O H A <M A 

OA CM CM O A O O' 4 A O M OM 

- oi A -M M A 

O A OK O O A A H M 4 A 4 4 

■ OH A M M ■* 

O A O A O K O 4 A K O O A AA 

- OH A M M * 
O A 4 OK A O 4 OO s0 2 2 

- OH CM M A - 

- 4 OK A A MM O O AM H O AO 

- - J A M M A A - 

o o A A AH O O K4 H A AA 
8 - J CM CM M A - 

O A O O AM A » O 4 O 4 

° - £ M A A - 

A 4 OK AM O A O O O O O 4 

° 2 M A M - 

D 4 O A O A r_ O 4 
8 ■o ™ S" 2 ^ 

-M M A A M O O 4 
8 O CM 

m''* A 
H M 

T m A t A A 
S " M~ 

OO A A A A A 

° o2 M A UJ 

K H O 4 O A 4 
OH M M UJ 

OH O 4 AM 4 

° OH * M A UJ 

O A O 4 j j 
g o2~ 3" UJ ^ 

OKOO OKOO OKOO OKOO OK OK OK OK 
2 <-> i5DJ 253-1 2 O 2 <-> 2 o 2 o 2 O 

£ 
¥ 1 

o £ 5 



26 GRAPHS OF IONOSPHERIC DATA 
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Fig. I. THULE , GREENLAND 

76.0°N , 68.0° W DECEMBER 1961 
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N8S 503 

Fig. 22. THULE , GREENLAND 

76.0° N , 68.0° W MARCH 19 61 
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Fig. 24. THULE, GREENLAND 

76 0°N , 68.0°W_FEBRUARY 1961 
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Fig 41. CHRISTCHURCH , NEW ZEALAND 

_43.6°S, 172.8°E_AUGUST 1959 
►J8S 503 
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Fig. 42. GRAZ , AUSTRIA 

47. I°N , 15. 5°E JULY 1959 

02 04 06 08 10 12 14 16 18 20 22 00 

02 04 06 08 10 12 14 16 18 20 22 00 

Fig 44. MAWSON 

67. 6°S , 62.9°E JULY 1959 
503 503 



37 

00 02 04 06 08 10 12 14 16 18 20 22 00 

Fig. 46. CHRISTCHURCH, NEW ZEALAND 

4 3.6°S , 172.8°E JUNE 1959 

00 02 04 06 08 10 12 14 16 18 20 22 00 

Fig. 48. WINNIPEG , CANADA 

49.9°N , 97.4° W MAY 195 9 
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Fig.49. CHRISTCHURCH, NEW ZEALAND 

43.6°S ,172 8°E MAY 1959 
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67. 6°S , 62.9°E MAY 1959 
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Fig 53. SYOWA BASE 

69.0°S , 39.6°E_APRIL 1959 
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Fig. 81. DJIBOUTI , FRENCH SOMALILAND 

11.6°N , 43. 2°E AUGUST 1957 
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Index of Tables and Graphs of Ionospheric Data 

in CRPL-F219 (Part A) 
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CRPL Reports 

[A detailed list of CRPL publications is available from the Central Radio Propagation Laboratory upon request] 

Daily: 
Radio disturbance forecasts, every half hour from broadcast stations WWV and WWVH of the National 

Bureau of Standards. 
Telephoned and telegraphed reports of ionospheric, solar, geomagnetic, and radio propagation data. 

Weekly: 
CRPL—J. 
CRPL—Jp. 

Semimonthly: 
CRPL—Ja. 

North Atlantic Radio Propagation Forecast. 
North Pacific Radio Propagation Forecast. 

Semimonthly Frequency Revision Factors For CRPL Basic Radio Propagation Prediction Reports. 

Monthly: 
CRPL—D. Basic Radio Propagation Predictions—Three months in advance. (Dept, of the Army, TB 11— 

499—, monthly supplements to TM 11—499; Dept, of the Air Force, TO 31—3—28 series). 
On sale by Superintendent of Documents. Members of the Armed Forces should address 
cognizant military office. 

CRPL—F. (Part A). Ionospheric Data. 
(Part B). Solar-Geophysical Data. 

Limited distribution. These publications are in general disseminated only to those 
individuals or scientific organizations which collaborate in the exchange of iono¬ 
spheric, solar, geomagnetic, or other radio propagation data. 

Catalog of Data: 
A catalog of records and data on file at the U. S. IGY World Data Center A for Airglow and Ionosphere, 
Boulder Laboratories, National Bureau of Standards, which includes a fee schedule to cover the cost of sup¬ 
plying copies, is available upon request. 

The publications listed above may be obtained without charge from the Central Radio Propagation Laboratory, 
National Bureau of Standards, Boulder Laboratories, Boulder, Colorado, unless otherwise indicated. Please note 
that the F series is not generally available. 

Circulars of the National Bureau of Standards pertaining to Radio Sky Wave Transmission: 
NBS Circular 462. Ionospheric Radio Propagation. $1.25. 

Instructions for the Use of Basic Radio Propagation Predictions. 30 cents. 
Worldwide Radio Noise Levels Expected in the Frequency Band 10 Kilocycles to 100 

megacycles. 30 cents. 
Worldwide Occurrence of Sporadic E. $3.25. 

NBS Circular 465. 
NBS Circular 557. 

NBS Circular 582. 

These Circulars are on sale by the Superintendent of Documents, U. S. Government 
Printing Office, Washington 25, D. C. Members of the Armed Forces should address 
the respective military office having cognizance of radio wave propagation. 

Selected Technical Notes of the National Bureau of Standards: 
NBS Tech. Note 0 

NBS Tech. Note 13. 

NBS Tech. Note 18. 
18-2. 
18-3. 
18-4. 

NBS Tech. Note 31. 
NBS Tech. Note 40-1. 

40-2. 
NBS Tech. Note 117. 

PB151361. World Maps of F2 Critical Frequencies and Maximum Usable Frequency 
Factors. $3.50. PB151361-2. $3.50. 

PB151372. Technical Considerations Leading to an Optimum Allocation of Radio 
Frequencies in the Band 25 to 60 Me. $2.50. 

PB151377. Radio Noise Data for the IGY. $2.50. 
PB151377-2. Quarterly Radio Noise Data (Mar.-May 1959). $1.00. 
PB151377-3. (June-Aug. 1959). $1.00. 
PB151377-4, etc. (Sept.-Nov. 1959). $1.50. 
PB151390. An Atlas of Oblique-Incidence Ionograms. $2.25. 
PB151399-1. Mean Electron Density Variations of the Quiet Ionosphere, 1: March 

1959. $1 25. 
PB151399-2. etc. 2: April 1959. $1.25. 
PB161618. Variations in Frequency of Occurrence of Sporadic E, 1949—1959. $0.75. 
These Technical Notes are on sale by the Office of Technical Services, U. S. Department 
of Commerce, Washington 25, D. C. Order by PB number. 




