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During an examination of s c h e e l i t e  d e p o s i t s  i n  t h e  ~ i l m o r e -  

Dome and Tungsten H i l l  a r e a s  i n  t h e  Fairbanks d i s t r i c t  i n  t h e  summer 
of 1942, it was noted t h a t  s i g n i f i c a n t  amounts of  moderately ma,gnetic 
mine ra l s  oc u r  both i n  t h e  o r e  and i n  barren amphibol i te  zones c l o s e  . 

t o  t h e  ore.' &cause overburden rakes  s u r f a c e  prospect ing slow and 
expensive i n  t hese  a r e a s  an experimental  magnetometer survey was sub- 
sequent ly  run t o  determine i f  information could thereby  be o b t a i n e d  
concerning t h e  l o c a t i o n  of s c h e e l i t e  depos i t s ,  o r  of a r e a s  f avo rab le  
t o  o r e  deposi t ion.  

The G i h o r e  Dome a r e a  was s e l e c t e d  f o r  t h e  survey, because 
i n  t h i s  a r ea  a zone of s c h e e l i t e  had been p a r t i a l l y  exposed by pros- 
pecti.ng and t h u s  something was known of s t r u c t u r e  and condi t ions  of 
o r e  dep : j i t i on .  This a r e a  l i e s  about 15  mi les  no r theas t  df Fairbanks,  
on a donlt:-shaped h i l l  ai t h e  heads of Gilmore, I.Lonte C r i s t o  and Y e l l o t ~  
Pup Creeks (F ig . l ) ,  

The geology of  t h e  a r e a  has a l r e a d y  been des  cc 1 - i b e d . ~ , 3  
B r i e f l y  s t a t e d ,  s cheek i t e  mine ra l i za t ion  occurs  i n  one and p o s s i b l y  
s e v e r a l  horizons of l imes tone  and ca lcareous  s c h i s t .  These hor izons  are 
members of t he  pse-Cambrian s c h i s t  t h a t  i s  t h e  predominaat bedrock of 
t h e  Fairbanks d i s t r i c t .  They apparent ly  occur  i n  i r r e g u l a r  l e n t i c u l a r  
masses r a t h e r  than  i n  cont inuous  beds, but  t n e i r  s t r u c t u r e  i s  s i rn i l a r  
t o  t h a t  of the  e n c l o s i i ~ g  q u a r t z  mica and q u a r t z i t e  s c h i s t s ,  

----- - 
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l i i n e r a l i z a t i o n  was e f f e c t e d  by hydrotherraal s o l u t i o n s  e x p e l l e d  
from an underlying i n t r u s i o n  of  p o r p y r i t i c  g r a n i t e .  The s o l u t i o n s  con- 
t a i n e d  p r i n c i p a l l y  t u n g s t e n ,  s i l i c a  and i r o n ,  whidh were depos i t ed  i n  
t h e  calcareous rocks  by replacevent  processes .  The p o s i t i o n  and f o r n ~  of 
t hese  replacement d e p o s i t s  were t h u s  de t e r r~uned  by t h e  s t r u c t u r e  of  t h e  
ca lcareous  rocks, S c h e e l i t e  i s  a l s o  found i n  quartz, s t r i n g e r s  i n  t h e  
g r a n i t e  and i n  t h e  non-calcareous s c h i s t ,  and s p a r s e l y  d isseminated  in 
p a r t s  of t h e  g r a n i t e ;  bu t  s o  f a r  as is known t h e s e  occurrences a r e  n o t  
of econo1rj.c importance. ii geologic  map of  t h e  G i h o r e  Done a r e a  i s  
shown i n  Fig. 1. 

Kagnet ic  - 1,;inerals i n  t h e  ---- Ore and i n  Associated Rocks - 
Lodera te ly  magnetic minera ls - -pr inc ipa l ly  pyroxenes, hornblende 

arid garne t - -cons t i tu te  about  34 per  cent  by weight of t h e  high-grade 
scheel- i te  o re  found on Gi.lmore ~0liie.l lbioderate]-y magnetic horilblende 
and pyroxenes a r e  t h e  c h i e f  c o n s t i t u a n t s  of t h e  nearby barren arnpilibolite 
zones 

1111 of t h e  ni.mi-als i n  t he  o re  a r e  of i d e ~ i t i c a l  o r i g i n ;  t h e y  
were tieposited niainly by r ep lac ing  c a l c i t e  and t o  some e x t s n t  by r e p l a c i n g  
e a r l i e r  formed replacement  minerals .  L i t t l e  i s  kcowl, however, of  t h e  
o r i g i n  of t h e  amphibol i te  zones, because t h e r e  has been l i t t l e  oppor tun i ty  
t o  exar~~ine  them i n  p l a c e ,  They appa ren t ly  occur  i n  o r  c l o s e  t o  c a l c a r e o u s  
horizons,  a l though t h i s  s ta tement  i s  suppor ted  only by t h e  almost  
i nva r i ab l e  a s s o c i a t i o n  of amphibolite f l o a t  wi th  f l o a t  from t h e  r e p l a c e d  
ca lcareous  horizons. The amphibol i te  has  been dynamically metamorphosed 
and has a s l i g h t l y  s c h i s t o s e  s t r u c t u r e .  S ince  t h e  o r e  has  n o t  been 
s i m i l a r l y  metamorphosed, t h e  amphibolite i s  considered t o  be o l d e r  t h a n  
t h e  o re  and i s  probably contenporaneous wi th  t h e  ca lcareous  ho r i zons  wi th  
which it is assoc ia ted .  

On Gilmore nome t h e  only amphibol i te  t h a t  could be observed  
i n  place occurs 5~1 a 1-4 f o o t  zone a long  t h e  lower  boundary o f  t h e  c a l -  
careous horizon i n  which t h e  o r e  i s  found. Most of t h e  replacement  
and consequent m i n e r a l i z a t i o n  took place a long  and outward from j o i n t s ,  
seams and o t h e r  f a v o r a b l e  channels i n  t h e  ca lcareous  rock arid a l o n g  i t s  
con tac t  with t h e  amphibol i te .  

A ScM.dt - type  ver t iu ia l  f i e l d  balance was used f o r  t h e  magnetic 
survey. I ts s e n s i t i v i t y  was s e t  a t  34.h gatmas per  s c a l e  d i v i s i o n  a s  
t e t e r n i n e d  with a Helmholtz c o i l ,  and i t s  mean temperature c o e f f i c i e n t  
a s  determined uncler f i e l d  condi t ions  was + 0.17 s c a l e  d i v i s i o n s  p e r  

- ------ - 
' ~ o e s t i n ~ ,  li.R., Report  om Lagnet ic  and lion-F&gnetic Gangue i n  

Schee l i t e  Ore from C l e a r l y  Hill E h e s  Proper ty ,  Gilmore Dome, 
Fairbanks D i s t r i c t ,  Alaska, Feb. 6, 1943. Unpublished r e p o r t  on 
f i l e  a t  Terr.  Dept. of fi ines,  Juneau. 



degree  cen t ig rade .  

Since only one instrurhent was a v a i l a b l e  f o r  the  survey,  
d i u r n a l  and base s t a t i o r ~  co r rec t ions  were determined simultaneously 
by reoccuyping base s t a t i o n s  a t  hour ly  i n t e r v a l s .  1,lagnetograrfls from 
t h e  College Observatory of t h e  Carnegie I n s t i t u t i o n  were used a s  an  
a d d i t i o n a l  check a g a i n s t  sudden chances :in t h e  e a r t h 1  s f i e l d  and 
a g a i n s t  l a r g e  c h a i l ~ e s  i n  the  c o n s t a n t s  of t h e  magneto~neter. 

Because t h e  s i g n i f i c a n t  anorcalies i n  t h e  Gilmore some a rea  
a r e  r e l a t i v e l y  l a r g e ,  a high degree o f  p r e c i s i o n  was rlot r equ i r ed  i n  
measuring them. The procedure fo l lowed was t o  o r i e n t  and l e v e l  t h e  
balance f a i r l y  c a r e f u l l y  and then  o b t a i n  two check readings in  each of  
t h e  two o r i e n t a t i o n s  of t h e  instrument .  

A f t e r  apply ing  temperature,  d i u r n a l  and base c o r r e c t i o n s ,  
t h e  maximum discrepancy a t  any s t a t i o n  as  de t en :~ ined  by a l a r g e  number 
of' check I-eadings was about 25 ,garrunas, whi le  t h e  mean discrepancy,  d i s -  
regard ing  t h e  s i ~ n ,  was sbout b.5 gammas. These d i sc repanc ie s  and t h e  
corresponding e r r o r s  a r e  i n s i g n i f i c a n t  compared t o  t h e  magnitude of t h e  
anornalies t h a t  were netsured.  Decause of t i le s ~ ~ a l l  a r e a  covered by t h e  
survey,  l a t i t u d e  and longi tude c g r r e c t i o n s  were not  appl ied .  

- r r eceed ing  t h e  magnetometer survey ,  l i n e s  were l a i d  ou t  as 
shown in Fig. 1 and i n  P l a t e  1. Lines  1 t o  7 a r e  450 t o  5.50 f e e t  
a p a r t ,  wjhh rnagnetorneter s t a t i o n s  100 and 200 f e e t  a p a r t  on each l i n e ,  
Lines A,R,C and 11 were run  along roads  and trails.  S t a t i o n s  are 100 
f e e t  a p a r t  on Lines  A and B, and 100  t o  500 f e e t  a p a r t  on Lines  C and D. 
Lines  with s t a t i o n s  25 f e e t  a p a r t  were a l s o  l a i d  out a long prospect  p i t s  
t h a t  c r o s s  t h e  o r e  zone, (Fig.2 and Plate  I) .  

The va r ious  l i n e s  were l o c a t e d  by p l ane tab le  surveys o r  were 
run along patented claim l i n e s ,  S t a t i o n s  on all l i n e s  were measured 
wi th  a 100 foo t  s t e e l  t ape and were ~narlred k t h  s t akes ,  A l l 1  l i n e s  
except C and D a r e  p a r t s  of c lo sed  t r a v e r s e s ,  wi th  maximum e r r o r s  of 
c lo su re  about 1:600. 

k t o t a l  of 8 da;.rs wqs r e q u i r e d  f o r  2 men t o  l a y  o u t  t h e  l i n e s  
and mark t h e  s t a t i o n s .    bout ha l f  of t h i s  t i m e  was spent  brusning out  
l i n e s  through a moderately t h i c k  growth o f  a l d e r s ,  willows and s m a l l  
spruce t h a t  covers  p a r t s  of t h e  a r e a .  The t o t a l  l eng th  of t h e  l i n e s  
was about 8 miles .  

A t o t a l  of 9 days wes r e q u i r e d  f o r  one man t o  complete t h e  
magnetometer survey. I n  all, 518 magnetometer s t a t i o n s  were occupied, 
of which 408 were new s t a t i o n s  and 110 were base and check s t a t i o n s .  
The r a t e  a t  which s t a t i o n s  were occupied v a r i e d  between 5 and 13 i n  
one hour,  o r  between 40 and 72 i n  7 hours;  and depended mainly on t h e  
t;p of ground covering. Considerable  d e l a y  was caused a t  t imes  by a 
1-2 f o o t  l a y e r  of moss which made it d i f f i c u l t  t o  l e v e l  t h e  instrument ,  
but  no d i f f i c u l t y  was experienced where t h e  noss  was th inne r .  



A t o t a l  of about 6 hours was l o s t  because of s ~ a l l  t o  moderate 
magnet,ic d i s t u r b a n c e s  on s e v e r a l  ~norn ings .  Sane a d d i t i o n a l  tirne was 
l o s t  because of t h e  ~ m u s u a l  au~ount of r a i n ,  which f e l l  about  h a l f  of t h e  
t h e  while  t h e  f i e l d  work was being done, 

Resu l t s  of  t h e  magnetometer survey  a r e  shown i n  P l e t e  I and 
i n  Fip;s. 3 t o  14. P l a t e  I i s  a nap  of t h e  Gilmore 13olne a r e a  showing 
l i n e s  of e q u a l  v e r t i c a l  magnetic i n t e n s i t y .  F igs ,  3 t o  13 show p r o f i l e s  
a long  t h e  v a r i o u s  rnagnetonleter l i n e s ,  wh i l e  Fig,  14 shows t h e  r e l a t i o n  
between magnetic p r o f i l e s  and t h e  o r e  as exposed in  p rospec t  p i t s .  

Bedrock s t r u c t u r e  i s  r e v e a l e d  i n  a gene ra l  way by t h e  magnetic 
nxip showing l i n e s  of equal  v e r t i c a l  i n t e n s i t y  ( P l a t e  I) .  To determine 
s t r u c t u r a l  cond i t i ons  i n  more d e t a i l .  would r equ i r e  c l o s e r  spacing of . 
magnetometer s tat  ions .  ~ ~ ~ ~ r d i l l g  t o  t h e  con f igu ra t ions  o f  t h e  anom- 
a l i e s ,  t h e  rocks  s t r i k e  i\!70L: t o  E and d i p  h ,  Severa l  s t r u c t u r a l  ir- 
r e g u l a r i t i e s  a r e  i nd ica t ed  by i r r e g u l a r i t i e s  i n  t h e  long axes  of t he  
anomalies,  p a r t i c u l a r l y  along Line 6 and between Lilies 3 and 4.  ... 

Corresponding i r r e g u l a r i t i e s  m y  be a n t i c i p a t e d  i n  t he  o r e  zone. 

Severa:l  zones of moderately magnetic rock, presunably amphib- 
o l i t e ,  a r e  i n d i c a t e d  by r e l a t i v e l y  1-arge elongated p o s i t i v e  anomalies 
both  nor th  and south  of t h e  ore  zone. The presence of t h e  magnetic zone 
600 f e e t  n o r t h  of t h e  o re  zone was no t  ltnown p r i o r  t o  t h e  survey. 
Except f o r  an o f f e e t  a t  Line 6, t h i s  zone i s  continuous a c r o s s  t h e  whole 
a rea .  I t ~ a p p a r e n t l y  ends j u s t  west o f  :Line 1, but i t s  e a s t e r n  ex t remi ty  
was no t  reached. To de tern ine  i t s  f u l l  e x t e n t  wou1.d r e q u i r e  an ex tens ion  
of t h e  survey. The presence of amph ibo l i t e  zones south of  t h e  o r e  zone was 
ind ica t ed  by f l o a t  p r i o r  t o  t h e  survey .  The i r  posj.tioils a r e  i nd ica t ed  
by e longated  p o s i t i v e  anornalies of  small a r e a l  ex ten t .  ~ p p a r e n t l y  t h e s e  
zones a r e  d iscont inuous  and i r r e g u l a r .  . 

A r e l a t i v e l y  smal l  p o s i t i v e  anomaly was found a  few f e e t  south 
of t h e  o r e  zone as shown i n  Fig. 14. Th i s  anomaly i s  a s s o c i a t e d  with 
t h e  f o o t w a l l  zone of amphibolite and w i t h  t h e  magnetic mine ra l s  in t h e  
ore.  Ore was no t  encountered a t  t h e  t o p  of bedrock i n  p i t s  1 and 7 ( ~ i g s . 1  
and l.f+), b u t  because t h e  magnetic p r o f i l e s  i n d i c a t e  t h a t  c o n d i t i o n s  here  
a r e  simil-ar t o  t h o s e  where ore  was found, it i s  probable t h a t  o r e  w i l l  
a l s o  be found a t  shal low depths in  t h e s e  p i t s .  

Eiagnetic condi t ions  i n  t h e  n o r t h e r n  p a r t  of t h e  a r e a  a r e  r e l - a t i ve ly  
uniform, as  shown i n  P l a t e  I and Figs .  3 t o  6. These uniform condi t ions  
i n d i c a t e  t h e  absence of magnetic zones  in t he  s c h i s t  and a l s o  of a s soc i a t ed  
ca l ca reous  horizoris arid replacement d e p o s i t s .  



, Although l e s s  unifo-r~n than  i n  t h e  no r the rn  p a r t  of t he  a r ea ,  
magnetic conditi.orts a r e  a l s o  comparat ively uniform i n  t h e  extreme 
s o u t l ~ e r n  p a r t ,  Ga rne t i f e rous  replacemerit zones wi th  spa r se  d isseminat ions  
of s c h e e l i t e  a r e  encourltered here .  These zones g ive  r i s e  t o  minor 
p o s i t i v e  anomalies which could  be t r a c e d  by d e t a i l e d  ~neasurernent s . 

Magnetic p r o f i l e s  over  g r a n i t e - s c h i s t  c o n t a c t s  a r e  shown i n  
F igs .  1 2  and 13. The magnetic f i e l d  i s  more uniform and of s n a l l e r  
magnitude over  t h e  g r a n i t e  t h a n  over  t h e  s c h i s t ,  bu t  it i s  doubt fu l  i f  
t h e s e  minor d i f f e r ences  can be used t o  t r a c e  t h e  c o n t a c t .  Along t h e  
l i n e s  of  t h e  t r a v e r s e s  t h e  magnetic minera l  conten t  of  t h e  grar l i te  i s  
l e s s  t han  t h a t  of t h e  s c h i s t ,  consequent ly a lower v e r t i c a l  i n t e n s i t y  
over  t he  g r a n i t e  was a n t i c i p a t e d .  I n  t h e  a r e a  between Plelba and Llonte 
Cr i s to  Creeks, on t h e  o t h e r  hand, t h e  i n t r u s i v e  i s  more b a s i c  and 
c o n s i s t s  of hornblende g r a n i t e  and qua r t z  d i o r i t e .  &cause of t h e i r  
h ighe r  con ten t  of m g n e t i c  minkra ls  t h e  v e r t i c a l  i n t e n s i t y  over t h e s e  
rocks  may be higher  than  over  t h e  s c h i s t .  Trle q u a r t z  mica s c h i s t s  arid 
q u a r t z i t e  s c n i s t s  which comprise t h e  bulk of t h e  couritqr rock i n  t h e  
G i h o r e  Do1.e a r e a  were l i t t l e  a l t e r e d  by t h e  g r a n i t i c  i n t r u s i o n ,  as 
i n d i c a t e d  by t h e  absence o f  s i g n i f i c a r i t  anomalies over  t h e  con tac t s  
c ros sed  in Lines  C and D. 

The ex ten t  of t h e  Imovm co~nri~ercial  s c h e e l i t e  depos i t  on Gi lnore  
Dorze i s  apparent ly  governed by t h e  e x t e n t  of t h e  ca l ca reous  horizon in 
which it  occurs .  T h i s  horizon,  l a r g e l y  r ep l sced  by o r e ,  has been t r a c e d  
by prospec t ing  800 f e e t  a long  t h e  sur face  and 150 f e e t  underground a l o ~ ~ g  
i t s  d i p r  The m a i m w  depth t o  which it can extend, and hence t h e  ~naxbnwn 
depth  a t  which mineable o re  may be a n t i c i v a t e d ,  depends on t h e  depth a t  
which g r a n i t e  i s  encountered. 

On tile su r f ace  t h e  n e a r e s t  g r a n i t e - s c h i s t  c o n t a c t s  are only  300 
t o  500 f e e t  lower than  t h e  o r e  on t h e  summit of Gilmore Dome, Lviderlce 
of  .the approximate depth of t h e  con tac t  beneath t h e  sumit i s  a f fo rded  by 
magnet ic  d a t a .  According t o  computati.ons, t h e  magnetic zone 600 f e e t  
n o r t h  o f  t h e  o r e  d ins  no r th  a t  about  45 degrees and extends t o  v e r t i c a l  
dep ths  of 600 t o  ROO f e e t .  It i s  assumed t h a t  t h e  magnetic zone does n o t  
cont inue  i n t o  t h e  g r a n i t e ,  consequent ly t h e  g r a n i t e  con tac t  a long  t h i s  
zone should l i e  a t  depths g r e a t e r  t han  600 t o  803 f e e t .  These conputat ions 
a r e  based on inadequate d a t a  and hence g ive  r e s u l t s  t h a t  a r e  only approximate, 
n e v e r t h e l e s s  they  i n d i c a t e  t h a t  t h e  con f igu ra t ion  of t h e  con tac t  i s  i r r e g u l a r  
and i s  updorned both n o r t h  and south  from t h e  magnetic zone, It i s  unl i l te ly ,  
t he re fope ,  t h a t  t he  depth of t h e  g r a n i t e  under t he  o r e  zone i s  cons iderably  
l e s s  t han  600 f e e t .  . 

liore d e t a i l e d  i n t e r p r e t a t i o n  w i l l  be poss ib l e  when Inore magnetic 
d a t a  a r e  a v a i l a b l e  and when t h e r e  i s  more oppor tuni ty  t o  c o r r e l a t e  t h e n  
w i t h  bedrock cond i t i ons  as determined by prospec t ing .  Following t h i s  
c o r r e l a t i o n ,  i n t e r p r e t a t i o n  rnay be extended t o  ad j acen t  a r e a s  where 
cond i t i ons  are unknown. 

CONCLUSIOiJS -- 
Because of marked d i f f e r e n c e s  in t h e  magnetic p r o p e r t i e s  of 

t h e  rocks assoc ia%ed with the  s c h e e l i t e  ore ,  t h e  magnetic map of t h e  
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Gi-hore  I)one a r e a  f u r n i s h e s  information concer~zing  s t r u c t u r e  and t h e  
l o c a t i o n  of a r e a s  favorable  t o  mine ra l i za t ion .  It i s  a l s o  appa ren t ly  
poss ib le ,  because of .the magnetic minera ls  i n  t h e  o r e  and i n  t h e  sub- 
jacent  amphibol i te  zone, t o  t r a c e  t h e  o r e  zone beyond i t s  present  known 
l i m i t s  by d e t a i l e d  magnetic measurements. Other  o r e  zones could , 

probably be similarly t r a c e d  a f t e r  magnetic ariomalies a r e  c o r r e l a t e d  wi th  
becrock condi t ions .  

L i t t l e  in format ion  was f u r n i s h e d  by t h e  experimental survey  of 
.the p o s i t i o n  and a t t i t u d e  of g r a n i t e - s c h i s t  c o n t a c t s  ad jacent  t o  t h e  
minera l ized  a rea ,  a l though s i g n i f i c a n t  anomalies  r a y  be a s soc i a t ed  1d1;h 
t h e  more bas i c  d i f f e r e n t i a t e s  of t h e  in t rus i . ve  which occur  nearby. 

. I n d i r e c t  eviderice concern in^ t h e  depth of t h e  g r a n i t e  coritact 
under t h e  summit of Gilmore Done was f u r n i s h e d  by computing t h e  approximate 
v e r t i c a l  depth t o  which a magnetic zone e x t e i ~ d s ,  These cotlputations,  
t o g e t h e r  wi th  measurernents of t h e - e l e v a t i o n  of  t h e  contact  a t  t h e  su r f ace ,  
i n d i c a t e  . that  t h e  coritact i s  h ighly  i r r e g u l a r  arid t h a t  t h e  rnaxinum 
v e r t i c a l  depth t o  whicl~ t h e  replacement o r e  zone can extend i s  cons ide rab ly  
l e s s  t han  600 f e e t .  

.-. 

R.XC OM~EIJDf\.TIOi\JS -- 

Deta i l ed  magnetic measurement:; should be made t o  determine t h e  
probable limits of t h e  known o re  zone and o f  a l l  s c h e e l i t e  p r ~ s ~ n e c l s  in 
t h e  a r e a ,  ~ d d i t i o n a l  measure~nents should a l s o  be made t o  determine bed- 
rock s t r u c t u r e  9n more d e t a i l ,  s i n c e  t h e  p o s i t i o n  and a t t i t u d e  of t h e  o r e  
zones a r e  determined by s t r u c t u r e .  S ince  it i s  apparent  t h a t  t h e  r ep l ace -  
ment depos i t s  a r e  confined t o  magnet ica l ly  d i s t u r b e d  areas, t h e  survey 
shou1.d be extended t o  de te rn ine  t h e  l i m i t s  of  t h e s e  a r eas ,  

Thanks a r e  due t o  Ilr, E.K. Bramhal.1 of  t h e  Carnegie 1ns t j . t u t ion  
f o r  fu rn i sh ing  d a i l y  magnetograms and f o r  p r e d i c t i n g  magnetic cond i t i ons  
wi th  cons ide rab le  success .  The a s s i s t a n c e  of  & s k i 1  Anderson and Fred 
hh lde i s  of t h e  T e r r i t o r i a l  Department of Mines, who l a i d  out  t h e  magnetometer 
l i n e s  under adverse  weatner cond i t i ons ,  and of Kenneth Vier  of t h e  U. S .  
Bureau of Lines ,  who prepared t h e  f i g u r e s  used i n  t h i s  r e p o r t ,  i s  a l s o  
g r a t e f u l l y  aclmowledged. 

Henry ' R. Joe s t i n g  
8ssoc. Mining Engineer  
T e r r i t o r i a l  Depalrtment of Mines 
Kay 1, 1943 
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