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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, ASST. CHIEF, AND S. P. TILTON, 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 

INTRODUCTION 

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 as preliminary. Inquiries about this report 
or about the College Observatory should be addressed to: 

Chief, College Observatory 
U.S. Geological Survey 
Yukon Drive on West Ridge 
Fairbanks, Alaska 99701 

Requests for copies of the magnetograms ex,..:ept for 
the current month should be addressed to: 

World Data Center A-NOAA 
Environmental Data Service 
Boulder, Colorado 80302 

GEOMAGNETIC DATA 

Normal, Storm, and Rapid Run magnetograms and 
aPPropriate calibration data are processed daily at 
the observatory and are available for analysis or 
copying. Also available are mean hourly scalings, 
K-Indices, selected magnetic phenomena reports, and 
°n a real-time basis are recordings from a 3-compo-
nent fluxgate magnetometer and F-component proton 
magnetometer. 

Ma netic Activity 
The K-Index. The K-Index is a logarithmic measure-

ment of the range of the most disturbed component (D or 
H) of the geomagnetic field for eight intervals beginning 
5200-0300, 0300-0600...2100-2400 UT. It is a measure of 
the difference between the highest and lowest deviation 
fr om 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 
!'s converted Into an equivalent range, ak, which is near 
..he center of the limiting gamma ranges for a given K. 
The average of the eight values is called equivalent 
daily amplitude AK. The unit lOy has been chosen so as 
notto give the illusion of an accuracy not justified. 

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

Gamma Range K - Index ak* 
0 < 25 0 75 

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 
2500+ 9 400 (10y) 

C. To eachDaily 
Universal

r

c, 
cis.33Charaateris"signed on the basis 

(1), if it is quiet; C=1 if it is moderately
disturbed; C=2 if it is greatly disturbed. The 

Ilod used to assign characters at the College
baervatory is based on AK as follows: 

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 circum-Pacific Seismic belt. 
Altholugh 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 Barrow and 
Sitka. 

The position of the observatory site is: 
Geographic latitude 64°51.6'N 
Geographic longitude 147°50.2'W 
Geomagnetic latitude +64.6° 
Geomagnetic longitude +256.5° 
Elevation 200 meters 

Selected Phenomena & Outstanding Magnetic Effects 
Prior to January 1, 1976, the Normal & Rapid 

Run records were reviewed at the observatory for 
selected magnetic phenomena and the events identified 
were forwarded to the IUGG Commission on Magnetic 
Variations and Disturbances. This was discontinued 
on January 1, 1976, but a report on Outstanding 
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 Scalings 
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 magnetogrums are included. For days 
when the magnetic field is too disturbed for the Normal 
magnetogram to be readah?e,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: 

. witi C14 R Dr- Bp+d.SD; H.Beh.SH ; Z=Bz+vSz 
where D, H, and Z are absolute values;

11A:50 1 
BD, BH and Blare base-line values;

50+ 2 
SD, SH and Sz are scale values: 

coil Routine assignment of C was discontinued at and d, h, and z are scalings in millimeters.
ege on January 1, 1976. 

https://H.Beh.SH
https://Dr-Bp+d.SD


	 

	

	
	

  

 

	 		 

U. S. DEPARTMENT OF COMMERCE OBSERVATORYNUAA FORM 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 1978 

K-INDICES 

DATE 
O 8 

co 

51 
— N 

1 2 2 3 5 5 4 2 3 
2 2 2 2 6 5 4 1 1 

3 1 2 3 5 4 2 1 1 

4 3 4 5 6 5 3 2 2 
5 2 1 1 5 4 1 1 0 

6 1 1 1 0 0 2 0 1 
7 0 0 0 1 2 0 0 0 
8 0 2 1 5 3 0 1 1 
9 0 1 2 4 4 2 1 2 

10 2 3 2 6 5 0 1 2 

11 1 1 2 3 0 0 0 1 
12 1 1 0 6 5 5 2 2 
13 2 2 3 2 0 0 2 1 
14 1 1 1 1 1 1 2 1 
15 1 0 0 1 2 2 1 1 

16 1 1 0 1 0 0 0 0 
17 0 0 0 0 0 0 1 2 
18 3 5 5 5 3 4 4 3 
19 3 4 7 5 6 3 2 2 
20 2 2 1 6 4 3 2 1 

21 1 2 1 6 5 3 2 2 
22 2 2 5 6 3 3 2 1 
23 0 1 3 3 3 2 1 1 
24 1 1 1 1 0 1 1 0 
25 0 0 1 5 4 3 2 1 

26 0 1 2 3 5 4 4 4 
27 

28 
4 
2 

5 
4 

5 
6 

6 
4 

5 

4 

3 
4 

1 
1 

2 
1 

29 2 2 3 4 6 5 5 2 
30 

31 
2 
2 

4 
2 

4 
3 

6 
5 

5 
6 

6 
6 

5 
3 

3 
2 

SUM 

26 
23 
19 
30 
15 

06 
03 
13 
16 
21 

08 
22 
12 
09 
08 

03 
03 
32 
32 
21 

22 
24 
14 
06 
16 

23 
31 
26 
29 
35 
29 

AK 

22 
23 
14 
31 
12 

02 
01 
10 
10 
21 

04 
25 
06 
04 
03 

01 
01 
30 
42 
19 

21 
23 
08 
02 
13 

19 
35 
25 
30 
41 
32 

TIME SCALE ON 
MAGNETOGRAMS 

20 mm/hr 

SUDDEN COMMENCEMENTS 

POSSIBLE SOLAR-FLARE 

EFFECTS BASED ON 
INSPECTION OF GRAMS 

ALONE (WITHOUT 

REFERENCE TO DATA 
FROM OTHER SOURCES) 

BEGIN END 

d h m d h m 

D H z 
IC S CALE USED: 

LOWER LIMIT FOR K = 9 683.8 321.7 (mm) 

C URRENT SCALE VALUE 
3.75 7.80 (7'/mm) 

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

"C ALINGS AND COMPUTATIONS HAVE BEEN CHECKED. 

APPROVED JOHN B. TOWNSHEND, CHIEF, COLLEGE OBSERVATORY 
OBSERVER IN CHARGE 

A F ORM 76-131 SUPERSEDES CSGS FORM ale 'It U.S. GOVERNMENT PRINTING OFFICE•1973-761-857 



	

	

	

 

		

		

		

		

	

OUTSTANDING MAGNETIC EFFECTS 

TIME NATURE OF 
DATE 

U.T. PHENOMENON1 

4 0047 ssc* 

9 0321 si* 

11 19XX pc4 

31 1831 si* 

OBSERVATORY 
COLLEGE, ALASKA 

MONTH YEAR 

OCTOBER 1978 

REMARKS 

VERIFIED BY:IDENTIFIED BY: JBT JEP 

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



		

	
 		

		 	

		 	 	

	 		 	

NO ITEM 86-500 
(1V73) PRINCIPAL MAGNETIC STORMS WOC•A FOR SOLAR•TIIRRESTSIAL PHYSICS 

ZNVIRONNENTAL DATA SIERVICI, NOAA 

Pettit from Individual Observatories: COLLEGE OBSERVATORY, COLLEGE, ALASKA MOULDER, COLORADO SOSOS U.S.A. 

' OCTOBER 19 78 

Mg. Geomag. Commencement SC - amplitudes Max. 3 hr - index K Ranges UT End 
2 lette 
ASA*oh lat. day 

hr min 
(UT) type D(') H(*),) z(y) day (3 hr - period) K D(') H(*y) z(y) day hr 

CO 64°6 N 04 0047 s.c.* '15 +100 +23 --+ 6 83 830 380 04 16 

17 23XX .. .. .. . . 19 3 7 186 1640 1010 19 16 

26 08XX. . .. .. .. 27 4 6 240 1480 1080 31 19 
28 3 6 
29 5 6 
30 4,6 6 
31 5,6 6 

_. 



	 	

	

 

	  

	

	 	

COLLEGE OICERVATOFIY, COLLEGE, ALASKA -- PRELIMINARY CALIBRATION DATA FOR: Dc-rof5Ela 

NORMAL MAGNETOGRAPE 

PERIOD CALIBRATION 
COMPONENT 

FROM TO SCALE VALUE BASELINE 

0000e.7, Ao- / -78 .2yoo 0.7:, /0-31-78 •/ 1P)1,7 3.8 0,71,7 .271' .$17 /2. .4-

D 

Dochoo.7, /o -1-78 .24/0o U.T. /0-45-79 '7 8 a- mb-7 /a7'7/ a-
D000 0.7: /o -/G -76 2,51o° o.77 /0 -31- 78 /. -7 a a zs'

H 

0000 u.'7: /0-/-75 . 41,4,0 U.T. /0-15-78 7 8 e fr),,, S6722 a--

Z 
0000 u.T. /0- /4 -75 2 oo U.T. /0 -3/- 79 I, ..5:5726' 2( 

STORM MAGNETCGRAPE 

PERIOD CALIBRATION 
COMPONENT 

niam SCALE VALIE BASELINE 

O.T. /0 - / -7 oo 0.77 /0-3/ -79 7. 9 //wry 29.7 zrAntri 2 4/'0000 /8.7 £ 

0o.no U.T. /0-1-78 zyal,0.7.; /o-3/-79 gil. / a- min //sit!? e 

0000 0 77 /0 -/-75 1/00 t. 7:, /o-3/-79 "la . 63 Ir Ii',,,, ,3-yoo / r 

- PERIOD CALIBRATION 
'ONENT -

FROM • SCAM VALUE 

D 

Z 

MONTHLY MEIJI ABSOLUTE VALUES* 

83 Zr 



	
	

	 				
	

 
   

 

		

 
 

 

 
 

 
 
	

 

 
 

 

 

  

        

 

       
  

   

  
  

  

   

 
   

      

    

 
 

  

  

 

  

 

 

 

 

 

  

 

 

	
 

 

 
 

 

  
 

 

     
 

	 	

	 	

	 	 	 	

	

	

 

 

	

trIti ,r...... m_ III U. S. DEPARTMENT OP COMMERCE 111)1. ye AR 1•CINTO4 I LE-
NATIONAL OCE•OHC amp ATMO IC AC1641.14T.AT.O. merry

MAGNETOGRAM HOURLY SCALINGS 
(UNIVERSAL TIME) 

Vorl.m. •re in temlo. of ... pa4 ler, •••roine• lin wee ame perrorl,crl oar. Item,1.eginnina •r rarAn,a1+1, Ile." 01 of Irste•I drag (1501131.T.) i. Amer 11 of the muse mriver••I d•y. CO 7R OCT P 
Shrinlr•ge COffrrtieflf 1.•.el.reer applied. Nepati•e ••Iveg are in red. .ith unina• •,gn• .1,,..n. 

e. 
r ' 1 I. 01 Of 03 04 OS OS 07 00 03 10 II 12 1::1 II 14 Is 16 17 IS t• II 22 II 24 SW 

0' A‘o .286 Aso .24o Aso as, .247 acs ael I9 1.10 839 01 299 31% 339 al, 391/ 350 341 3.71 _3033, 289 258 110 49/Axi -x - - -- - 2_ -- -•- -- --
07 251 257 250 371 a(.8 Asi 241 As<, soo ... at!! 116 452' 03 44o 531 1114 . 551 311 WI 312, SA err) 251 2141 . a42 '79ao 
03 21ei 250 .DGeb 3.2.3 21/0 Atli 31.42 3141 .D4'1 198 24/ 241 01 512 All 280 73'10 343 . 351 330 .395 3,10 338 2(.o 251 6518 

att9 250 ails .3115 Aoo all io 159 232 419 101 4.5s o' 404* 443 218 aio 355 357 337 in iv) !be 238 .D50 (065i _ _ .. . _ 
240 237 348 258 .241 258 .7403 a/0 251 340 249 38% OS 350 293 3o8 33.. 33'/ 321 304, 312 312 3"/9 253 2,11 64,04 

06 evil aye Asi A% as, as% 253 .25) .3% ,.w.0 241 2,n 003 2-18 267 212 291 310 320 539 331 351,,, 293 2413 250 6663 
••••••••••• ...II....... ... 

., 2tig 3 111 251 .25o 251 ay7 4141 .24,0 24.0 .143 aw ain 07 -317 33o 319 319 316 sr 12% 310 303 281 253 24 4700 
ais 240 .157 a244/ 238 227 A.42 2417 2118 au 341 256 All 09 381 305 299 3o6VI 320 Sos 30- loo 211 20 251 4 sGs 

45) aso 450 350 251 357 2148/ .003 .144 236 239 273 22 3314 329 334 331 333307 313 310 303 38.2 36- 282 4757 
it. 408 Au 409 429 nis 199 35) 309 3Ao .059 2'19 4 111° 318 era 291 ages 333320 3.DA 3411 5" 457 290 237 61171 
ii .228 491 .22.1 .291_ 25.1238 2,17 040 329 .249 214 av, 11 Ago 259 282 298 306 319 30.6 k 318 300 .261 356 .235 6Us 
la .132, am 113) 00s aya 25o 0.11 .i 1/9 361 465 259 336 1 , 418 411 5qc,g 461 350 3qA 559 326 317 322 239 aa7 11 1/3Lii 210 337 239 241 296 350 2011 aa'I 239 242ase 272 ' 381 293 3.92 303_ 311 330 3421 33.0 247 .2343 312 .243 63/3 
14 41G8 261 aqi ava .2 53 251 240 a91 .2 68 .249 as9 a 4, 9 '2 379 292 Soo 322. 338 569 399 318 301/ .291 _ .269 364 4628
I. 3534 aqi v116 .3119 351 351 a52 c.741 .949 488 287 376 Is 479 so 3179 283 301 329 339 339 310 3984 37/ .369 4480 

1. 448 330 429 .718 .240 3<. 254 .69 241 D70 488 29% ,41 .090 /2941 .292 293 301 3420 342 349 332 318 .282 242 6793 
17 251 a11/ .3111 rya 2112..j_Yes, 299 aim .250 .350 .149 _ 4270 '7 .248 .281 3.91 292 310 343 354 343 311 2554_233 238 654/8 
o• 227 159 1(.1 189 lb° 3(sq 64 241 119 933, 341 5o'• is 2.98 534 291 325 3')2. 52/2 308 Dam / 51_1_ I L7 am .727 6/89 

,9 .D06 2.21 a91 419/ aos 213 30 No 94 3 184 253 301 '' 507* .201 4i ll 308 got. 8)0 918 336 289 F ago 33) ast, 6/5/ 
20 Jew 4048 23) , 353 zwo _ 45a 344 air) 3% .259 am Ludt 20 AV 290 280 312 358 351 3i0 4249 230 34o 1 244 261 6 .7 13 
I , 041 3 113 Atio 242 333 ain :I399. 240 256 342 359 21 319 37r 306 881 3 1/1 327 3o1 241 Aso aso 232 2 la 4,G99_ 

2-51-n Ain an __DI0 aol 330 21/9 1242 191 153 102. ,30/ 379 22 28I aisa 31$ 389 499 .07 .15o Di(' 361 13s1 SrPa _5773 
I._..._.___ 

21 370 2G) 339 338 JAI Aga aii3 256 330 300_ .2_, 39/ 21 34/ 54/ 344 sae 300 298 317 314 293 Dill 451 .04.2 4854 

:4 .350 35o 136 442 aim ,241 34o .253 .262 x7 362 261 24 345 37/ .271 .270 J "9/ 319 334 321 .319 a4/ .259241 6501 

26 .25/ .251 .,51 354 .259 240 2.40 259 365 263 aqi 313 1/49 107 1197 i 3/.0 .34/ ass 314 .082 .3% 4149 .41 .018 70 58 

24 pedis ...09) am; jiff alig ow Dill 349 .21/07_35_7% 471 31// u 317 0 572 y5/ _349 36) 311 181 f3oo 309 -768 re, MI 
11 .358 227 .235 170 No 301 l'73 -33 86 .205 491 323 " 59/ 57/ 1177332 341 .2'?/ 282 28a 2€09250 414 .230 4010 
n .2111 .031 .238 250 311 23/0 24,9 ‘91 291 19Y 237 4171 26 290 808 08 3)8 .399 309 600 .386 01e ,_ 41/2 351 .243 43'70 

" -2811 •137 3110 395 4,5° :136 31i; _ 3'19 •75°,_A54: MI_ 3382 ".. I/29 r-lio,/* 4/or 5% 530 1143 214 _193 1911 ni all _...539 7320 

, _ aol 199 83%am 433 .290 450 aqi 187 ia4 1 02,353- 20 418 571 705 -5 4/ 3ale' .24,5 140 199- ..210 ..i/4 '703720 

.:2il 254 1. 314‘ P29 219 210 1319 266 322 1172. 4106 " 3174 5f_e 7.79* 601 5547 AB% 291 392.249 .210 .20 DO '7687 
KALI,. Prollat piety iroatt-flame and ac•la vuls,... PIOW79.1. V ION 407.s/451 Interpolated C 1 Scaling uncertain because

11v S'41 of magnetic alarm.MIMI Scat r.i Siinificsat portion of 4•79MONTHLY WEAN 
how interpoleterf.couleur° Beginning Value Vallee <, Peened off reheat for part 

ft, Set EkS a all of hover if value la DATES W11761 OAPS,
0 Me ',coal: a on ealare• Livezz:;e;:t. 'alienated 

Nam lat- ...y. 0,-r seailable feeranse of 
faulty record. 

, 
Pawn.° • Derived hew Stofls WO., converted to reorrnal NEC).. 

01, 

Mote se J "--' i 

11.‘ 1973-769-571/012 RFC.11,14 
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mit •0... 75-1.4 1./. S. DEPARTMENT OP COMMA PICE oNSv. REAM MOIST. ALE.. 
NATIONAL OCCANte AN!, A T WISP." PlIC ADMiNiRT nATI(Noo WENT 

MAGNETOGRAM HOURLY scAinics 
(UNIVERSAL TIME) 

V•Iet, •re in tenths of mott 42nd are a...canes fee successive petioti• of ear hove tweitorting at inirlerirtht. Ileur 01 et 16(.1.1 da, (150W 1,1.T.) I. i.,,,, D. ,I it, Mae „„,.e,..1 d rny , CO 78 OCT . II 

qtriolinic corrections hoist. Steen applied. fergati•e •alue• are in red. with uninsts algae alto... 
p

$.1 T... 41.: 01 03 03 04 OS OA 07 OS 011 10 11 1E T. IS 14 IS IS IT IS IS 10 it 2/ 2S Ert SUM 

321 3'10 3%4 521 55'7 533 35o 327 863 232 sal 137 98 -19 31, 5. 268 3.1/ 321 32o 341 319 429% 33) 4096--4.--- s' t 
01 

-3r -1°- '0 
" 34'7 _52I) 350 3.2o 3% 341 340 5s4 4o/ I'll 101 -Ills 92 •5144 ..1515 =S_ 143 300 Tlq _311_ 324 3429 :123 334 _331 . _5(p_51 .. 

09 327 no 341 354 390 34(, 383 311 891 214 194 719 01 159 1(.1 _28.3 .181 331_ 35.3 321 311 . 318 328 _35i . 334 73 90 

" 338 355 330 358 314 489 431 511 31) 81 124 --13. 04 84 -47 so./ .181 354 541 347 321 283_ a 80 _3li0 398 27osa_ 

309 398 351 3"o 353 341 335 340 361-131.4 (2% 26 321 340 350 341( 392. 311 322 319 31'7 314 313 32o 74)69 
D. 321 331 340 339 340 351 355 352 3411 346 Wig 548 0s 348 843 341 3132 510 310 354 530 sgo 311 319 330 80 55_ 

-I--- 320 311 321 34 3119 350 3S2 351 352 349 349 3V0 32A 42% 9423 349 350 340 314) 330 323 3a.) 32o 313 197/ 

316 321 333 398 358 345 34o 359 359 351 297 141 371 340 353 354 350 351 349 341 334 321 31) 303 19o8 

0, 310 329 331 , 350 349 310 310 347 11/ 429 393 524 05 2021 354 352 399_ 346 341 349 333 ,_ 325 339 327 2994 8225 -
10 359 354 380 trib 451 391 39) 934 4// 399 3,c1 A 1381/ 10 121 35P), 340 3Va 334 334 330 314), 93 309 325 329 '7931 

11 350 321 _332 331 390 315) 353 349 41/0 396 439 36'7 11 348 539 314. g, 339 336 336 32.0_ 319 315 3D0 5.2.3 319 8331_ 

it 324/ 329 333 355 350 351 354 358 359 340 38) -r-iv 12 69 35 -121 181 389 3G4 353 341 319 322 319 31/7 4,7‘y 

III 341 352 341 351 354 35o 399 141/9 , 971 9.20 3'10 342 IS 340 359 35o 351 3141 335 311. 305 324 331 336 339 808
.4-- ---

Ii 333 341 31/3 390 39'1 359 341 4 3'11 349 34o 35(. 359 '4 351 391 333 341 41 339 533 4 531 525 350 325 32'/ 3)9 8236 

34o 338 349 351 340 343 34o 359 359 344 39993(09 is 34/ 391 303 358 564 353 59/ 335 .350 331 330 33) 8556is 

IS 3.21 3.10 3a6 344/ 353 34! 358 351 359 341 3(09 344/ i5 361 344 351 350 352 35o 399 338 330 321 311 _314 . 8302 

12 320 351 394 355 849 349 3L/o.. 341 349 349 343 345 19 3414 342 341 359 349 aso 349 339 324 324 331 390 84134 

I. 399 351 476 529 4.54 799 Vier 930 371 10.1 54 19 1. 3o9 329 311 319 1 1/9 In 219 .216 Jai 347 343 3.29 /9 5C:.-- --x ,---
Is 3'73 309 310 329 359 Sol 347 284 -Ili 119 alti Isl i• -scot 151 149 399 359 359 353 329 319 335 350 SW 493o _ 

so 337 sqoa 358 345, 340 343 343 354 550 359 313 -a)11 20 .269 %83 179 333 3411 301 503 253 302 518 349 330 7289 
II 331 333 3141 340 , 357 3GI 361 555 349 3So -9 19 1 21 331 111 -33 334 335 333 299 A17 003 b%2 A/I 317 __ 6998 
ti sal 350 via w„„5 395 391 3%% yin ,299 -31 i 322 3s9 22 339 352 300 2a0 321 321 0/7 311 323 333 539 339 '7571/ 

, - , 
22 33 331 331 310 341 asl 39'9 392 388 340 33') 3\1 29 elel 249 29.3 503 137 399 34I 598 339 331 331 _331 _8054 _ 

2. 3 tf 1 3,44 35o 349 342 3e.1 38i 561 505 359 349 341 24 349 350 350 545 F551 39/ 39i 523 515 350 550 353 8353 
ES 334 3147 35o 358 360 341 344 311 389 38s 341 lay 99 -10 55 109 283 542 330 33` 550 soil ato 354 530 7343 

330 339 3141 3So 30 370 373 380 519 902 345 2e) 99 3o9 11.9 -a1 .209 315 32l .3')o A ID 5;16 521 519 ...1/30 7480 
4,10 ten s93 563 5511 399 .128 203 523 -190f -5 179 zi 119 ...a 1 309 319 30 579 344/ 36/ 351 34o 3.2/ 341/ 71 2527 

El 351 570 341 452 513 481 371T 448 39) 409 393 294 re 25) 191 3) /49 341 351 3 so 3 104 359 359 324 335 8195 
,,, - w

7e 359 354 354 351 359 34o 386 ,113 434 399 5)i, .773 29 _ 19 -Sol -241, 2.-/) -89 721 1e) 9 171 32o 314 534. as) , _5491 

so y 351 353 360 367 343 1/78 591 497 5oo-T 941 .21‘ IS1 90 4011 :74 -491 -160 -vsii -121! II 106 287 429 a"/9 370 4203 

9, 389 311 383 36'1 351 379 398 9/4 15'19 awl VI MI 'I Nil -aye -apt -Gsi 277 39'1 541 343_ 3'10 513 356 357 1 6050 

SCALED p4.11.0...., Inta•-ftent and veal, valtrac ( ) Interpolated t) Scaling uncertain Nee... MONTNLY Rum 229485 
OP d magnetic atom.1 Interval Pare-line Scale -i Significant portion of IROPITNIL V Mt AN 508

CutCnto Reginning V•ine Value hoer inter laced <> Record off sheet let pate
ilre s-t)--N ,E AS or all of howl if value is DATES 4111.11 OAPS,0 No record; or no values trzei.., :zravw eatintated 

available he el1110ate Mi. faulty recent'.mIlt41t0 liv ''0c 

ounrCno0 • portiv.g trawl NerS., erni•ert•d to Normal mu&Storm 

SR 

0 U.S 0.1.0. 11178- -S71 . 
• __I- •-• 
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