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THIS REPORT WAS PREPARED UNDER THE DIRECTION OF JOHN B. TOWNSHEND, CHIEF OF THE COLLEGE OBSERVATORY 
WITH THE ASSISTANCE OF OBSERVATORY STAFF MEMBERS J.E. PAPP AND E.A. SAUTER, AND IN COOPERATION WITH 
THE GEOPHYSICAL INSTITUTE OF THE UNIVERSITY OF ALASKA. THE COLLEGE OBSERVATORY IS A PART OF THE 
BRANCH OF ELECTROMAGNETISM AND GEOMAGNETISM OF THE U.S. GEOLOGICAL SURVEY. 

COLLEGE OBSERVATORY PRELIMINARY GEOMAGNETIC DATA 

1N:RODUCTION 

The preliminary geomagnetic data included here is 
made available to scientific personnel and organizations, 
as part of a cooperative effort and on a data exchange 
basis because of the early need by some users. To 
avoid delay, all of the data is copied from original 
forms processed at the observatory; therefore it should 
be regarded es preliminary. Inquiries about this report 
or about the College Observatory should be addressed to: 

COLLEGE OBSERVATORY 
800 YUKON DRIVE 
FAIRBANKS, ALASKA 99701 
Req..;esIs fcr copies of the magnetograms except for 

the corrent shouad be addressed to: 
World Data Center A-NJAA 
Environmental Data Service 
Boulder, Colorado 80302 

GEOMAGNETIC DATA 

Normal, Storm, and Rapid Run magnetograms and 
appropriate calibration data are Troceo.red daily at 
the ob:ervatory and are available for analysis or 
copying. Aleo available are reae noorly scalings, 
K-Indices. :elected -agnelic Te,.e:ena reierts, end 
:n a real-.is, are r,.,,:-3:ncr from a 3-cpo-
nenI f:.:6-...le ..e:.,iro.ton 

Magnetic Activity 
The K-Index. The K-Index is a logarithmic measure-

cent of tie range of the most disturbed component (D or 
H) of the geor..agretic field for eight intervals beginning 
0000-0300, 0300-0600...2100-2400 UT. It is a measure of 
the difference between the highest and lowest deviation 
from a smooth curve to be expected for a component on a 
magnetically quiet day, within a three hour interval. 

The Equivalent Daily Amplitude, AK. The K-Index 
is converted into an equivalent range, ak, which is near 
the center of the limiting giuvca ranges for a given K. 
The average of the eight values is called equivalent 
daily amplitude AK. The unit 10/has been chosen so as 
sotto give the illusion of an accuracy not justified. 

The schedule for converting gamma range to K, and 
K to ak is as follows: 

Gamma Range K - Index ak* 
0 < 25 ----- 0 -- 0 
25 < 50 1 3 
50 < 100 2 7 

100 < 200 3 15 
200 < 350 4 27 

350 < 600 5 48 
600 <1000 6 80 
1000 <1650 7 140 
1650 <2500 8 240 
25004. 9 400 (100 

The Magnetic Daily Character Figure, C. To each 
Universal day a character is assigned on the basis 
0=0, if it is quiet; C=1 if it in moderately 
disturbed; C=2 if it is greatly disturbed. The 
method used to assign, characters at the College 
Observatory is booed on AK as follows: 

AK Ranre 

liz50 1 
504 

Re.utine asrigorent of C was discontinued at 
Cllege on January 1, 1976. 

OBSERVATORY LOCATION 

The College Observatory, operated by the U. S. 
Geological Survey, is located at the University of 
Alaska, Fairbanks, Alaska. It is near the.Auroral 
Zone and the northern limit of the world's greatest 
earthquake belt, the circa.:.-Pacific Seismic belt. 
Although the observatory's basic operation is in geo-
magnetism and seismology, it cooperates with other 
scientists and organizations in areas where the facil-
ity and personnel can be of service. 

The observatory is one of three operated by the 
USGS in Alaska. The others are located at Farrow and 
Sitka. 

The position of the observatory site is: 
Geographic latitude 64°51.6'N 
Geographic longitude 
Geomagnetic latitude 464.6° 
Geomagnetic longitude 4256.5° 
Elevation '=; meters 

Selected Phena & Outs-,a7.ing Magnetic Effects 
Frior to :anoary ;j:eNormal & Rapid 

Ron records were reviewed at the :*servatory for 
selected magnetic pheno::.ens and the events identified 
were forwarded to the 1U 3G on Marnetic 
Varia.tions and :f.,:t.irbances. 
or. Jan;ary 1, 1976, b.,;t a rep,:rt an O_.....,lint. 
Magnetic Effects is prepared monthly for this report. 

Principal Magnetic Storms 
Gradual and sudden commencement magnetic distur-

bances with at least one K-Index of 5 or greater, which 
are believed to be part of a world-wide disturbance, 
are classified as principal magnetic storms. The time 
of the storm beginning and ending; direction and 
amplitude of sudden commencements; period of maximum . 
activity; and storm range are reported. Monthly reports 
of these data are forwarded to the World Data Center A 
in Boulder, Colorado. 

Magnetogram Hourly Scal ings 
Magnetogram hourly scalings are averages for 

successive periods of one hour for the D, H, and Z 
elements. The value in the column headed "01" is the 
average for the hour beginning 0000 and ending 0100. 
Note that the values on the scaling sheets are in tenths 
of mm with the decimal point omitted. The user of these 
scalings should keep in mind that the tabular values are 
hourly means and if he is interested in the detailed 
morphology of the magnetic field, he should refer directly 
to the magnetograms. 

Magnetograms 
The normal magnetograms in this report are repro-

duced at about one-third the size of the originals. Pre-
liminary base-line values and scale values adopted for 
use with the original magnetograms are included. For days 
when the magnetic field is too disturbed for the Normal 
magnetogram to be readahle,Storm magnetograms are repro-
duced. 

Absolutes, Base-lines, and Scale Values 
To determine the absolute value of the magnetic 

field from the hourly means or from point scalings the 
following equations should be used: 

D=BD4d-SD; H=Bp+h-SE: 
where D, H, and are absolute values; 
BD, BH andBzare bare-line values; 
SD, Su and Sz are scale values; 
and d, h, and z are scalings in millimeters. 

https://real-.is


	

	 	

	

				 	
			
			

	 

			
			
			
			
			

			
			
			
			
			

			
			
			
			
			

			
			
			
			
			

			
		 	
			
			
			

			
			
			
			
			
			

			
			
			

			
			

			
			
			
			
		 	

			
			
			
			
			

			
			
			
			
			

			
			
			
			
			

			
			
			
			
			
			

		

		 		

	 

	 

	 

 

	

	
	

---- __ 
U. S. DEPARTMENT OF COMMERCE OBSERVATORY ---NOAA i-oi-m 76-133 NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 

(9-72) 
COLLEGE, ALASKA 

MAGNETIC ACTIVITY 
MONTH AND YEAR 

(Greenwich civil time, counted from midnight to midnight) OCTOBER 1981 

K-INDICES 
TIME SCALE ON 

MAGNETOGRAMS 
DATE m 8 g; N ul m -- .1 

-- .- N NI 

A, J. (6 ' sum AK
ti •-N 20 mm/hr 

SUDDEN COMMENCEMENTS1 2 2 1 3 3 3 1 1 16 09 
d h m2 2 2 1 3 5 3 4 2 22 16 

3 2 3 6 6 7 6 4 3 37 56 
4 2 3 4 4 5 4 3 2 27 22 
5 1 1 3 4 2 1 0 0 12 07 

6 5 3 12 110 0 0 4 0 0 
•7 2 2 3 6 4 5 4 3 29 28 

8 31 283 4 5 5 4 3 4 3 
9 3 5 4 6 4 3 2 2 29 28 

10 402 3 4 6 5 6 5 3 34 

11 3 5 6 6 6 5 4 3 38 49 
12 1 17 123 4 4 3 2 0 0 
13 1 131 3 3 2 2 2 5 19 
14 7 425 3 4 4 4 4 4 35 
15 31 363 4 4 4 7 4 3 2 

16 1 3 3 1 0 0 1 1 10 05 
17 1 2 23 175 4 3 3 3 2 
18 1 1 05 022 1 0 0 0 0 POSSIBLE SOLAR-FLARE 
19 1 4 6 6 38 EFFECTS BASED ON5 4 4 3 33 
20 3 3 4 6 6 7 7 3 39 64 IN ALONE (WITHOUT MS 

REFERENCE TO DATA 
FROM OTHER SOURCES)

21 5 4 5 5 4 4 1 2 30 29 
22 1 4 4 6 7 8 6 4 40 78 
23 3 3 6 4 2 4 2 2 26 23 

BEGIN END24 1 0 1 6 6 6 3 3 26 35 
25 2 4 6 6 5 5 3 2 33 39 d h m d h m 

26 1 2 3 3 3 3 2 1 18 10 
27 1 1 1 2 3 4 2 2 16 09 
28 2 1 5 6 4 5 4 3 30 32 
29 2 1 3 4 2 3 1 2 18 11 
30 2 1 3 4 6 6 1 1 24 27 
31 1 0 0 0 1 1 0 0 03 01 

K SCALE USED: D H Z 

LOWER LIMIT FOR K -.9 683.8 321.7 (mm) 

CURRENT SCALE VALUE 3.75 7.81 (7/mm) 

LOWER LIMIT FOR K =9 2560 2510 (to nearest 107) 

SCALINGS AND COMPUTATIONS HAVE BEEN CHECKED. 

APPROVED JOHN B TOWNSHEND, CHEIF, COLLEGE OBSERVATORY 
OBSERVER IN CHARGE 

NOAA FORM 76-133 SUPERSEDES C&GS FORM 815 tr U.S. GOVERNMENT PRINTING OFFICE: 1973-761-857 



	

 

	 	

OBSERVATORY 

OUTSTANDING MAGNETIC EFFECTS 
COLLEGE, ALASKA 

MONTH 1YEAR 

OCTOBER 1981 

TIME NATURE OF 
DATE REMARKS 

U . T. PHENOMENON 1 

02 2021 si* 

08 13XX pc 5 

13 2241 si* 

17 07)0( pc5 

IDENTIFIED BY: ]VERIFIED BY:JBT EAS 

1. NATURE OF PHENOMENON: ssc, ssc*, si, si*, b, bp, bs, bps, pcl, pc2 - - - pc5, 
pg, pi 1, pi 2, sfe. 



	

	
	

	

	

	

	

	

	

NOAA FORM 86-500 
(11/73) PRINCIPAL MAGNETIC STORMS WOC•A FOR SOLAR-TERRESTRIAL PHYSICS 

ENVIRONMENTAL DATA SERVICE, NOAA 
BOULDER, COLORADO 60302 U.S.A.Data from Individual Observatories: COLLEGE OBSERVATORY, COLLEGE, ALASKA 

OCTOBER 1981 

I 
Obs. Geomag. Commencement SC - amplitudes Max. 3 hr - index K Ranges UT End 

2 litter hr minI AOA lat. day type D(') I'M Z(Y) day (3 hr - period) D(') 11(y) Z(y) day hrcode (UT) 

.0 0. .. O. 03CO 6496 N 03 04XX 7 305 1640 770 04 22 

O. 00 0. 00 1010 03XX 4,6 6 156 1230 900 12 13 
11 3,4,5 6 

13 07XX .. .. .. .. 14 1 7 144 1810 880 15 19 
15 5 7 

00 ..19 04XX .. .. 20 6,7 7 425 1790 1160 21 19 

.. 00 .. .. 22 05XX 22 6 8 502 1630 1520 23 12 



 

	 	  

	

	 	 		 	

	 	  

 

	

	 				 	 

COLLEGE OBSERVATORY, COLLEGE, ALASKA -- PRELIMINARY CALIBATION DATA FOR: 49r/ 
OPM.AL MAZNETOGRAPB 

PERIOD C ALIBRAT I ON 

C CFTONE NT 
FR CM TO SC AIE VALUE BASF LINE 

Dopo )7 /0 ha/ 24'o0 0.7 ft /. . . ..2-7 '7416 
D 

0000 0 •-1- 0 / r - 00 ekr, /0/507 7e-4;ektai, 
H 

voo., J.T: /oh I/ 2.44'o a.-/-:-

z A900 d.il) / /37_42.9p0 0-7,-, /0 1/fr 4 .-5757g.6- a' 

, 
STORM MAG NT TOG RAPE 

I-Enap CALI:BRAT I ON 
C Ct•TUENT 

FROM SCALE VALUE BASE LINE 

0000 d-r: / 0/07/ oif0 .7...- /1/3_07 7r Ai .2-IP.7 Ai 2-3° yal-,12 

_D 

r------
0000 a.r, /0/07 ,72-y-o_a 1)-77, gift/ 41ii.0 //52 3 

H 

7. 01.f 1 5-4 c , / 2-
i 

z 
_I 

RAPID RUN MAGT4TTOGRAPE 

PERIOD CALIBRATION 
C C74.7' !iF, NT 

CV. SCALE VALITF 

D 

MONTHLY MEAN ABSOLUTE VALUES* 

D B 

/ 9 7s- s3-39 
* CCMPUTED FROM TEN QUIETEST DAYS DURING MONTH.. 

DAYS USED: 0C-r / 3 .4 /2.- "s, /8. 2-4 , 2-7 a , 



		
	

	 

 
 
 

	 	   

 

 
 

 

 
 

 

 

 

 

 

 

 

  

 

 

 

 

 

  
 
 

	

  

 

 
 

 

	 	

 

  

 
 

 

 

 

  

  

 

  
  

 

 

 
 

		

 

 

 
 

 

	  

	

	 

 	

 

 

 

 

 

 

	
  

 
	 	

	 	 	
	 	 	

		

	

		

 

_____ 

c

r onu74-106 
urN3

MAGNETOGRAM HOURLY SCA LINGS 
(UNIVERSAL TIME) DIM/CO, CO 8O2 PS 

Vat.r.1 *re in tenth' of ono. .4 ate averapet for aticeetinitie period* of one hour 1.epioninit • niiriniAllt, Hour 01 of lot,' 4i7 (1211M.T.) i• hour -of the _Game_ uni •er• fa rloy. CO (II_ OCT I) 

Q". I, 1' 
S ,_q_na 01 02 I 03 04 OS 1 OS 02 OS 09 10 11 12 0..N- 13 1 14 19 IS 17 In 19 20 21 27 23 24 sum 

0, 9y 77 1 92 10,3 / 0 y 11/6 //5 /23 ' 178 166 °' 191 i/e7 /79 .458 /9/ .24/0 266 -267 ai4.5- rzs /56 1.29 3807 
2 6,5- ..5.Y 69_ //,5" J/6 /0/_136 /a5-. /2e_/31_/8 /9/ ° _ /_9.? 1,?.:36 /8, /93 al/4 .251 , V . 51 223126'3 P76. 14/7 /,5-1 3950 
3 /29 /3 /32 my fog as' - _±5/0e. 109 251* 92:* -31; 196 _45/2 25 / it -158 a419 -999 € _SY__ 22.7 2Y5190 /41 - 13-3- /33 •3745 

04 /o7 o 10,5" 83 62 87 36 /07 /1/2 /27 /4/9 1/6.8 " „233 /76 2.01 /58 ,i6es- .V3 .2011- 206 1,314_1/53 /45 /23 31107 
09 /2.2 //7 42_4? ./ 34 /35 I/O j3 - - ,.....9_7 /41_Z_Li8p2. Gs 179 /24) /94 199 .2./7 , .22___3_4 _.26 g i /go 175 4,29 37801 

m M5L,h25_11.?_7 ./-?.3 ..i.V___ ./.2L..1.15__/_-2_/ a 4P . /N7 /5 ik. 1_5-L *2_1_11. /7.5 _ ,2x6,239 4.34/- 235 1/2 209 4969 /7:0 _464 /2 4 3293 
____,27 93 531 1_73 2_6,_ _z/____ /O/ ii_e fob 06., /51/ if/ joc3 310 263 25''10..79-.0_,P .-yr... 339 - 1'-/ / zie -1-3_1Q9 1/.2_ fio 14_ 

_ ____13 4?5 69 64 50 83 43 11.3 12 _2o (2-111,2741:,. " /az /50 /67 /50 i/4.9 /59 jab 214 152, /o/ 99 .61.
oe 

/az -23_ 

- °9 ,Z07 , //Zi621...9 .27-.71-5-3e 20.5 /69 Ic_2_ //.3_.2./-111.0g'. 09 270 1710 /93 2/44. _00_224. 24(0. ZIP_ 2_•?_/4.180_ 178_ /56 11070 
.1 ID 

/'
/ 9 /3/ /4.0 /4., 78 7" 7 9 102 /09 22 /02 411-° '° leo /97 3/ 'L.) 503 3/8 1.33* 83 /00 '73 93 /0,2 30 

,, eit 0, /53 44 663 ia• 583 35 a, /3j 20 II 22 ,• 512_ .35 _ 26 3.2:2K 3144( /09 436_.1-14_ 1,35._ /02 /3 41/:/Z* ______i__p_2_ _43.p. 1.1_/17- 93 26__ 28 201r_7 .11? _II /57 q , " /95 /9/ /9a 206 02 /5 033 22' 2./5 /94_ /70 /0/ _ /62 _3/ 77 
'___1 " /4/9 /52 /46 /35 /41-0 /42 /445 1 /ZZ 93 /o8 /36 /4177 " /ems 2.16 /95 203 Z.3 , 241 2i/t6 254254 .2//._ zee 3.50_ /1.1,4779 

i 14 90 /633 3514345% 270 /79 /6,8 /2/ /2 '24 6/ 82 14 z/3 /5/ 2511.0147 ziv 249,3_10 30 3o_alz-2-1,1 ,?-1. _63 411956 
13 /19 /2/ 90 /...3& /35 /416 /02 641 27.2 ,22/ 73 /35 IS 

2//050, a /85 3// 251-il 5/ 7 2550 /8/ /33 /1/3 /22. 11,324 
ie .8I_4 ,/z/z_ 43,3__,Le.,,9_7___,,.8,9 /33 j42_ /6/ 81.0 . /561 /0/7 16 , f&/ 1e07 /65 /740 /9/ 1 00 222 .7.1-1( 20 leg /67 1,16 3877 
17 /32 ,/o/ l07 /ail 98 1/ 40 /42 /az_ /// 143 107 1415 12 /5/0 .2// .205j/93 220 234 2311,231 211 /83 155_,J27 37&5 

_ 01 /3,x/3/ /.Z5 NZ /ZO 25 /40 /-34 425 4e. ..4?-le Pt15 to / 54 /58 ko5 /7/ /92 7-//v 237 2 /9 1639 /68 /'13 12.6 36415 
_ ,.. /340 //7 d/.5 115 ipe, rzg /0/ji 12' i25 77 _76, 1&.9 /97 176, ./7/19 262 /89 20/ 008 /68 ay,LL.5-Lit 137 120 011-3.5 

20 /12 83 /07 69 7/ 73 58 -99*-1,14314' 740 12237 20 29471Cli 81037 217 RI/• 29? .5.9/ 105 I 1 1 87 115 L 9114 
_] 21 _._et _.ifs iiii-_ lie , lz ,iii Ins :35 - 7&_:g-5I 201 238 21 192 Z1(4233 3114-11/02. 22.3 Z215 211 2,14-ste Vz,1 3705 

,i --
__ ___ - 22 134 I35 148 155_154 12_, 10(o 105 87 Z// 234 30(0 22 393 97791132 17.9 32,371'1_2o 203 2.11 i-k•c 1-71 5958 

_' 12_ 108 _105 11-1-li 2C44 3/-W lt.54 " 1521405 188 19;24.0.a.92 L2.3(0. -1_ pL 337.7-14.6_st 137 .._.5 -1 __ 114 256 _._ LP(o_ 14 
- _ 24 _1 (o__1_47 _.13 149 148 147 139 1210 1.18 14Z _18_8 .//,?Sl 24 552 32..2 ,21.12. 377 2511 30 153 L155 _V4 19:1-1.-_ 175 /20 _Li702 

25 *4 97 102. 166 1 57 ILi& „,,,r15(o No 94 4(o 92263 92. 135 (251 " a5412.5712,01+ 14.3 1-70 103 131 189 187 
28 14.3 /39 /34Z 139 138 134' 154_ 135 103 114,3 141 ii-32_ 26 104- 1183 222,1 18(o Z-17 2,31 237129:5. 22/0 191 15(0_ .129 4005 
27 1Z3 IZI 115 12,2. 134 12,2. 131 135 134 139 1--L3 r i 118 17.5 zio 2.(ei 2_2.3 /57 188 IP23 197 198 11-1-3 142- 3911 
29 12 101 81 , 1(3 10/a 113 9Z Z71 -,,'78 ZOO 230 29 237 2O3 2.53 E03 254 243 232 249 2O3 -15 9(0 ia.5 3'133 
" 114 el 1252 12(0 -7E 11(o 9Z 114 117 155 195 131 29 1560 178 1714 Vie 1-77 ZOO 2.1-14 253 Z2)4 _1963 194 115 37249 

r ier 
,_ 30 11(D 104 10(z, 104- 11'7 IzA It* ILI-o )i-f ,8 253 2,11 3° 26360 .385 202_i_.P.a_ i 41_ 193 211 2Q7 _alb 1E* 13 ._ Lil Iloo4 

134 109 iv+ 135 _135 141 152, 1104' "_105 167 Ifoio 191 195 i05 zio 26 i . 109 242. 38'7/" n2. tico 138 ,IND 1/3 87 
SCALED Pr..11.0.sty laos•-11n. (ma 'solo •'ekes: 

ev 7A2* EAr ( I imerpm...4 u. 7) S,i•I;n:neu,nicer::::,bec... mORTmL r Su. Izez7,6 
Inler••1 Noe-lint si-oe rj Cignifie•nt portion of
Reginning V.I., Value tnrrrpn <> Recererf off •hret for pertC . C.C,IC SO 4745: ..azio MONTNLV Yr AN /64 

"• •" 4 "'": 4 •" 1"^ '• OA TICS 'ICH GAPS, 
SIGHS .C• •0,•ilehle ...C•tlif n1 V:l'.:',7,;',7:.""."."dV19.E0 eV ifA'796 f•ulty reeotii. 

rum clot!, 
WI 

• Deri•ed Urn, 3 1.01,1 MPH,., r ,,n••,,,,i , Nn,,.I 14114. 

https://24.0.a.92
https://3_.2./-111.0g
https://25''10..79
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YON... 76-104 U.S. OtYmtntwr Of !ADAM. 09SY YEAR MONTH Et-E 
MINT 

MAGNETOGRAM HOURLY SCALINGS 
(UNIVERSAL TIME) OCNY(A, CO 8021$ 

v•i.cs are in tenths of mm. and •re aver•ites fo •ucee• ire periods of one hour beyonnin, at midnixht, flour 01 of local day ( 1.50V/M.T.) is hour_ of the same universal day. CO 81 OCT II 
Q. I(j. ;i:,t 01 02 03 04 OS 06 07 I 08 09 10 It 12 !I. 13 14 1S 18 17 , IS 19 20 21 23 24 SUM 

• Of ,247 '076 262 261 (28/ 2_92 a9 291 3400 301/ /8/ 224 01 .27/ 272 238 24/9 Zaff 27T g62_2 7 2 6 38 236 6250 

"2)11 2y9 -24.9 1 62 127 309 309.298 308 t o7 3/2 289 2 261 .39 Al 30 / .256 22. 2i/ 2'10 a 231 59 gy1 6078 
ii IF

03 0325/ 2.5-0 i242 28/ f297 339 g;6 yee_.e.5-.54, a.§-0 -II, -A0 01 .9'y3 _ 7 /fig_ 181 2 33 2.50 aV7 2a9 27o 297 g_q_q_ 
°'253 .254 1261 305 493 1/10 No 51 34.5- 3,11 .289 220 04 _37 -31 2/0 286 29 52 16G /89 201 24/7 21/1 2'%G 5857 
IOS 2l/- g,47 25- Z3--9 p259 8,2 3/7 319 04 377 3/ 2.5- Os 38 202 2 280 272 261 253 252 25/ 250 2 2 9 105/Z 
I i06.2i/@. c;. .254 2(2.1_._z_zz_ z7 288 2@9. 91_20 209_221 06. 7921-47, /54 191 117 220 268 271 26 1 2.242_ 240 53175_ 

52 25/ z.y ..(0 37 _3./._ .3/3_ 3co .511_326 -4_ ,#,zev.3 0'. 39 4 131 151*17_ _ t,213!e -78 '93 27 233 241 2 / 3 /5 
20.9 2312, 307 30 369 i63 1(83 Zell l_e_r7 1100 .f-7.2-77 • ' /62 305 08.3 2(0/ 214 227 25/ 225 E54 212 254 274 563Io 

55 291 283 329 4/10 569 2/ _j9/ .32/ 278 271_F8.21047Ve 53 2/2 21191/9& 2/082711 272 247 241 Vill 259 255 599 
to op 2.54 27.9 309 33,5 371/ / 31/2 279 3'1.9 /20 111 ' /09 /64, 1.654( Zit 27 19814 - 3 Z -3 21/ 2.58 308 3929 

1z8 190 99. 

1
1 21 .3Z7r :33: - 74?- //ev -677 3 6/ - 7 :300 1- 2 /1- 51 59- 2/4 2 54 - 59 ?1 -11 Z4/1 :ZELI-1 ;4: 241 31::6--'7 ;3(0,0 -- 5 /1 49/ ra 1745 34 4332i-49i Z61 2 - 400: - 2 - -- ;? I.5 6 2 3 0 71 
IS 247 243 242 25e 05(0 26/ 2106 289 40/ 377 3310 2ig_ 2.4e 19/ 21/9 22.th 253 238 23/ 230 2/9 238 /97 /09 100417 
14 3E/ 38/ A3.. I-49 1. 77 44'7 4-53 g_i_IGI__ 41/ 29Q_458 /6'3 211 es /6/ 2660 256' 419 51 173 145 21 22.A.D 61610 
's 22.1 249 .322 30.3 338 278 519 ';c3.9 190 99 20/ 177 -10 51 . '7 •1 13e /11.7 191 2.310 all - 2.61 2-53 2L/9 1 714 
16.239 z216 Z5_9 e60/_ 282 .3!2_33e_28.7 10E3_ 2 2.50 24.-,1 • 260 25.5 2,5.1_1 .250 21-19 24/ 4.'39 zoo 230 231 223 220 6157 

.- _17 ZP,h, 247 25/ 7/ 2___4_d299 29e3 a5/ Lille ,...._631_ 3'70 352. 303 Z.59 287 291 276 ZOO 2'74 261 2.52.2383 20/ 2W2. h87: 
le 439 .03/ 450 2,99 .2E30 279 2'79 LER 2„93 2.92 276 270 270 270 06o9 068 261 257 58 054 0540 2.,-Ps 2 24e 6.319 
'5 2l0 E5/ 2420 27/ 3043 397 5/9 '.7/ 128 lee 134 _IL, .37 e_27 _v1-1 293 3co 2.a z6„ zit, 07 Z2.5 21,ole 2..g.o .6/.39

1 20 309 354 32/4 3110 341 _.'9 /07 I-113 .21,4 loo MA 22. 410 -6 W-3 1 3:2+0 2.69 Z7( 7../03 ,97.9 
272 299 4 7 442.291 311 293 21010 27___L-15 -80 1+4 114791_&10;031.71tov„..'I6 208 2,0 27(.0 2'70 7J-1-(0 2.2,1 51/22 209 Zi I-.-jr- ----44 

-I___ 12.. Zt9 2.21 231-1, 2,49 2,91 3/0Z 3/28 305 14-0 7 E34- t,/, -GT . SI 'la LH bee_ ..454. _-(' 1-81,5 
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