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COLLEGE OBSERVATORY PRELIMINARY GEOMAGNETIC DATA 

INTRODUCTION 

The prel iminary geomagnetic da ta  included here is 
made a v a i l a b l e  t,o s c i e n t , i f i c  persunriel and o rgan iza t ions ,  
:is part,  o f  a cooperat ive e f f o r t  and on a da ta  exchange 
ba:;is because of t h e  e a r l y  need by some use rs .  To 
avoid delay,  a l l  of the  dala  i s  cupled from o r i g i n a l  
f'orm:; pr.occ:;:;cd a t  the  observatory: the re fore  j t  should 
be regarded as prel iminary.  I n q u i r i e s  about t h i s  repor t  
o r  about thc College Observatory shou:ld be addressed t o :  

Chief ,  College Observatory 
IT. S. Geological 2hrvey 
Yukor-I Drivt. on Wust Ridge 
U';i i r'burtks, Alaska 99701 

Rcqucots f o r  copies  of t h e  magne1,ugrams except f o r  
the  cur ren t  month should be addressed t o :  

World l.:i Cer~ lter A-NOAA 
Environmental Uata :ier*vioe 
Uoulder, Col orxdo RO:j0.7 

GEWGNETIC DATA 

Nvi-11181, Storm, and Rapid Htin maenelograms and 
appropr ia te  c a l i h r a t i o n  d a t , ~  a r e  processed d a i l y  a t  
t.he oh::erv:il,ory arid a r e  a v a i l a b l e  f o r  ar lalysis  u r  
copyirlg. Al.;o a v a i l a b l e  a r e  rnenri liourly sca l ings ,  
K-Iridiccs , selec+,ecl magne t i c  plicnon~c~ra repor t s ,  and 
a:) a r,*al-!.iini- t.:.r!;is a r e  rezvrdingri f?>nm a 3-cumpo- 
11c:it r'lilxgate magr,rt.ome?rr and F-component proton 
rnacrw :,OI:IC',I?~. 

khgnet,i;: Aci.ivi t.j- - 
?hc R-Index. The K-Index I:; a 1 .o~ar i thmic  measure- 

ne!:? 31' -),ti T . ~ I I I : C  31 t h e  most dis turbed component (D o r  
11 ) 31'  he geom:ify~o t i c  f i e l d  f o r  e i g h t  in1er;als beginning 
00:30-33.1:;. OjOO-0600. . . 2100-2/+00 U'l'. lt Is a measure of 
the  differel ice het,srrn ttiu h ighes t  and lowest dev ia t ion  
f'rbom ;! smooth curve t o  be  expecleri f o r  a component on a 
ni:>[:r~cti::ally quiet, day, w i  tliiri u lhree hour i n t e r v a l .  

'The l':rj~iivnl t.n L Daily Amplitude, AK. 'The K-Index 
i s  zoiTyt<;l..cd i n t o  an equivalent, rarrEe, ak,  which i s  near  
Llic ccriter of t,he limit,inl: 1:awna ranges f o r  a given K.  
The average of t,he e i ~ h t  vulucs i s  c a l l e d  equivalent  
clail y :tmpl.ilude AK. The unit, 10 y has been chosen so a s  
no t to  g;ve t h e  i l l u s i o n  of an accuracy not j u s t i f i e d .  

The schedule f o r  converLini: (::.ilma range t o  K ,  and 
r: ir.; ok i s  a s  fol lows:  

Ganmn Ilange K - Iiidcx . . akw - 
0 .: 3 0 0 

2 3 <: 5 0 1 3 
t,C < 100 7 

1 0:) 200 3 1 5  
,?(>C; < .j.'jO 4 27 
350  ., h00 5 48 
h00 ;I ri00 6 80 
1000 c-1650 7 140 
1650 .:2500 8 :!4 0 
,! 5OC1+ Y /+00 (1G-V) 

:lie :+acnetic Daily Char*aot.erb P'igure, C .  To each 
U!ii.vc.r'sal day a charac te r  i s  assiened on the  b a s i s  
C-O, If i: i s  q u i e t ;  C = l  i f  i t  i s  moderately 
di,:t,url;ed; I:-: i f '  i 1 i o  tzreatly d i s tu rbed .  The 
method ducd to assigri charac te r s  a t  t h e  College 
0b:jcrvatory i s  based on AK a s  f'ollows: 

AK Range 
WlT- 
11s 50 1 
504 2 

itoutine asnieluner-I\, of C was d i sco~i t inued  a t  
College on January 1, lY7h. 

OBSERVATORY LOCATION 

The College Ol)..;ervatory, operated by the U .  S. 
Geological Survey, is loca ted  ati the  Uriiversity of 
Alaska, Fairbanks, Alaska. It i s  near the Auroral 
Zone and t h e  nor1,hern l i m i t  of t h e  world'.': E r e a l e s t  
earthquake b e l t ,  t h e  circum-Pacific 3e:ismi.c 5 e l l .  
Although t h e  observatory':; bas ic  opera t ion  i s  i n  geo- 
ma[.:netism and seismology, i l ,  cooperha teo with o ther  
s c i e n t i s t s  and organiznt tons i n  a reas  where t h e  f a c i l -  
i t y  and persoruiel can bc of se rv ice .  

The observatory i s  one of t,hree operat,ed by t h e  
USGS iri Alaska. The o t h e r s  a r c  locatud a t  Barrow and 
S i t k a .  

The p o s i t i o n  of ttie observatory s i t e  i s :  
Ceoeroptiic l a t i t u d e . .  . . . . . .64"31. h t N  
Geoera]:~hic longi tude.  . . . . . . 147°50.2'W 
Geomagnetic lat, i Lude. . . . . . . +h/+. bo 
Geomagnetic long i tude . .  . . . . + 2 5 h Y  
Elcvat,ion. . . . . . . . . . . . . . . . . .200 meter.:; 

Selected Pher!onena R Out,standing Magnet,i c: Ef'f'ec 1s 
Prirlr l o  Ja~ luary  1, 1T76, t h e  Normal & Rapid 

Run records were reviewed a t  t h e  observat,or.y f o r  
se lec ted  ~nagnet ic  phenomen~ and the cvcrits i d e n t i f i e d  
were forwarded t o  the IIJ(X Cormliissio~i on Magnetic 
Variat ions and D i  :;l.l~rb;~riccs. This was c l i  scor~t ir \ued 
on Jnriuary 1 ,  1976, but. A r cpor t  on Outstanding 
iLtlenet, tc Ef fec t s  i s  prepared rnor~l.hly f o r  t h i s  r e p o r t .  

P r inc ipa l  hLqenet,i c S lorrns 
Gradual and sudden <:ommer~cc~r~cnt majinetic di5;tur- 

bances with a t  l e a s t  one K-Index of' 5 jr g r e a t e r ,  which 
a r e  bel ieved Lo be par t  of a world-wide dl:;turbarice, 
a r e  cl:$ssif ' icd a s  p r i n c i p a l  magnet ic  stor.111~. The time 
of t h e  storm beelrvii.n(: and ending; d i rec t , io r~  and 
amplitude of sudden commencements; pcr iod of maximum 
a c t i v i t y ;  and storm r.Fincc a r e  reported.  Mont,hly report,:; 
of these  da ta  a r e  forwarcled t o  t h e  World Data Center A 
i n  Boulder, Coloracio . 
h g n e t o ~ r m i  Horirly :jcalirigs 

Magnetogrm hourly s c a l l n g s  a rc  averages f o r  
successive periods o f  orie hour f o r  t,he I), H ,  and Z 
elements. Ttir v:3.lIle i n  t h e  column healled "01." i s  the 
average f o r  t h e  hour beci~ui ing 0000 and endine 01 00. 
Note that ,  t.iir vnli~e:; or1 the  sca l ing  i;lrezL:; ar'c i ~ i  tcxiths 
of m with t h e  rlecirnnl (mint omit ted.  'The user  of' 1tlc:;c 
scaling:: :;ht~:hd kccp i n  mind t h a t  t h e  t,abul:ir vulue:; a r c  
hourly me:rrl:; :lrrd i f  he i s  i n t e r e s t e d  i l l  lhe  d e t a i l e d  
morphology o f  t h e  maerictic f i e l d ,  he shoulil ref 'er d i r e c t l y  
t o  the ma[:rictograms. 

Magne t o g r z  
The normal m8~neLugrans i n  t h i s  r epor t  a r c  rc.pro- 

duced a t  about, one-t,iiird the s i z e  of t h e  orieinnl:;.  Pr'c- 
limirlarg base-l ine values and :;onlc values adopted f o r  
use witti ltic o r i g i r ~ a l  magnetsograms a r c  included. For days 
when ttie macnftic f i e l d  i s  t,oo rii:;l,urbcd f'or the  Normal 
lnagnetogrsm t o  he readable,Storm magnetograms a r e  rvprrj- 
duced . 

Absolutes, Rase-lirius, and Scale  Values -"--- 
To determine t h e  absolute value of the  magnetic 

f i e l d  from t h e  hourly me:ins o r  from po in t  sca l ings  t,he 
followille equat,tonc; should be used: 

U-BU+d,:iD; H-I +h %=BZ+x.Sx 
where D, ii, an3 Z.2;: : , i~c:;lulc values;  
RD, BH and BZarr base-l ine values;  
SD, SH arid SZ ar'e :;cal.c va lues ;  
and d ,  h, and z a r e  scalinc:; i n  mi l l imete r s .  
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TIME SCALE ON 
MAGNETOGRAMS 

20 mrn/hr 

SUDDEN COMMENCEMENTS 

d h rn 

(Greenwich c iv i l  time, counted from midnight to midnight) 

2 ? 01 2 
k g % $  

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

2 1 3 3  
1 0 2 2  
0 1 1 3  
0 1 0 1  
0 0 0 1  

0 0 1 2  
3 2 2 3  
1 2 0 2  
2  2 3 4 
3 4 4 3  

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

1 0 1 5  
0 0 1 3  
0 0 1 2  
1 1 2 2  
0 0 2 1  

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

S C A L I N  GS AND COMPUTATIONS HAVE BEEN CHECKED. 

John B. Townshend, Chief, College Observatory - 
O B S E R V E R  IN C H A R G E  

H 

2 3 1  .? 
7.82 

2520 

Z 

1 

K S C A L E  U S E D :  

LOWER LIMIT FOR K = 9.. . . . . ... 
CURRENT SCALE VALUE .... , .. . 
LOWER LIMIT FOR K = 9 ... .. ... 

07 
02 
13 

08 
14 
03 
08 
09 

02 
02 
12 
2 1 
44 
2 3  

(mm) 

(Y /mm) 

(to nearest 10T) 

D 

66'3.8 
3.76 

2570 

K-INDICES 

m m - *  - - 
A h : ?  - - * N 

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

3 3 2 1  
2 2 1 0  
3 4 0 0  
4 1 1 0  
3 1 0 0  

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

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

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

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

SUM 

28 
04 
09 
2 2 
18 
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12 
08 
05 
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10 
2  6 
23 

13 
14 
11 
0  5 
18 

09 
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15 
13  

04 
05 
16 
2 6 
37 
24 

POSSIBLE SOLAR-FLARE 
EFFECTS BASED ON 

INSPECTION O F  GRAMS 
ALONE (WITHOUT 

REFERENCE T O D A T A  
FROM OTHER SOURCES) 

BEGIN 

d h m  

END 

d h m  



1. NATURE OF PIENOMENON: ssc, ssc*, si ,  si*, b ,  bp, bs ,  bps, pcl ,  pc2 - - - pc5, 
pg, p i  I, p i  2 ,  s f e .  

* 

OUTSTAND I NG MAGNET1 C EFFECTS 

O B S E R V A T O R Y  
COLLEGE,ALASKA 

MONTH 

JANUARY 

DATE 

10 

10 

14 

16 

19 

24 

28 

2 8 

IDENTIFIED 

YEAR 

1977 

TIME 

U. T . 

06XX 

11XX 

OOXX 

12XX 

OOXX 

184 5 

1756 

2011 

BY: 

NATURE OF 

PHENOMENON 

PC 5 

p i 2  

PC 5 

pi2  

P C ~  

s i 

ssc* 

si 

MJM/J-EP 

REMARKS 

With pc3's 

With bay on H 

I VERIFIED BY: 
JBT 



NOAA FORM 86-500 
(1 1/73) PRINCIPAL MAGNETIC STOIlMS 

Data f rom Ind iv idua l  Observatories: COLLEGE OBSERVATORY, COLLEGE, ALASKA 
19 77 
Hax. 3 h r  - index K 

WDC-A 1011 S O U R - T I I I I I U T I I I A L  C W Y I I C S  
INY I I IOHMCNTAL DATA I L R Y l C l ,  NOAA 
mOULDI I I ,  COLORADO 1 0 1 0 1  U.B.A. 

Ranges UT End 

day hr 

31 15 

I 
I 



C o r n  OBSEKVAMKY, C o r n ,  AXASlCA -- PRE- c~~ DATA FOR: JR~JURRY 1977 

PeRIOD 1 CALfBRATIm c-m FRm 1 M SCAIE V m  BASELINE 

1 C-D FRM BU QUIETEST .DAYS DURmG MOlFI%. 1 









FORMAT FOR NORMAL 8 STORM MAGNETOGRAMS 
(SAMPLE ONLY ) 

SEE PREL1MINARY CALI0RATlON DATA FOR SCALE VALUES 8 BASELINE VALUES 

COLLEGE, ALASKA I 1  
NOV 10,19731 NOV t 1.1973 / / I 

INCREASING EAST DECLINATION 4 

I I NEW UT. DAY BEGINS HERE 4 

+,-i- 1 HOUR MARK 

C- 

7 - 

Z BASELINE J I 
INCREASING VERTICAL INTENSITY f 

20 24 4 8 
>- 

g U.T. 12 16 
I 

8 I 

i 
1 t t 

" T 2 - T  

h----- -dM VC-- 

I I INCREASING HORIZONTAL INTENSITY -1" t 
H BASELINE 

I t  *, -i- 

4 

~ M P E ~ A T U R E  T R A ~  f 1 
I 

I I 
I 

b 

t 

I 



COLLEGE. A-1 1 I 1  
JAN 1. 19771 ' JAN ,2.1977 I 1 1 1 ,  - 

-. 

m 24 ( U.T ' 4 I 12 16 
2 1 ' 

n 
I 

.. , , 7 , -- 

I I I 

n 
I 

1 1 1 ~  
I 

-,- 
T 

COLLEGE. A L A Y U  1 I 
JAN 2.18771 JAN 3.1977 I  I 1 

I 
I I '  

L ' V  

I 

24 ( U.T. 4 

--A- I ! I -  - 
I -.- I I  I 

-- 

I ' I I 
WLLEGE.ALMKA I 1 1 1 I I I "  I ~y 
JAN 3 . 1 W  1 JAN 4,1877 

1 ,', I 
I , 

+------ 
1 I 
8 8 

' ! 

H. 

I 
20" 24 I  U.T. I ' 4 8 

--I-.- 8 8 -.----4 

! 

i 
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, -;* I 
1 I : 1 1  v y , ~ .  

I 
J 

, , I 
1 : il 

COLLEGE, A U S K A  1 I I 1 I I 
JAN4,1977!  1 i JAN 5.1877 i I 

8 8 ,  

16 * 

1 I I 1 I l I , 1 ; I  " 

I 



COLLEGE ALASKA 

JAN 6 1977 JAN 6 1977 

.F 
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I 1  

- - 
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I 

CDLLEOE. A U S K A  I l l l l l  I 
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1- 
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-t"i-t--- 
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-m 
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1 1 ' 0  , 
COLLEGE. ALASKA1 ' 1  

; ' ,  
1 1  

i 1 1 
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COLLEGE. ALASKA 
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COLLEGE. ALASKA 

JAN 13,1977 JAN 14,1077 I I 
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2OLLEGE. ALASKA 
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JAN 14,1877 , JAN 15. 1977 1 
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16 

COLLEGE, ALASKA, 
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COLLEGE. ALASKA1 
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COLLEGE ALASKA 8 
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