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T e c h n i c a l  R e p o r t  Number 4 in t h i s  ser ies  on  c e r t a i n  
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R e p o r t  Number 5 .  
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9a)PE OF OBSWVATIWYS 

W e a t h e r  o b s e r v a t i o n s  were made on b o a r d  s h i p  d u r i n g  t h e  voyages  to and 
from A n t a r c t i c a ,  from t h e  b a s e  e s t a b l i s h e d  i n  A n t a r c t i c a  d u r i n g  t h e  s t a y  o f  
t h e  E x p e d i t i o n ,  and from o u t p o s t s  and t r a i l  p a r t i e s  f o r  p e r i o d s  o f  a e t e r a l  
mon t h 6 .  

M a r i n e  O b s e r v a t i o n s  

Twice  d a i l y  s y n o p t i c  o b s e r v a t i o n s  were t a k e n  and r a d i o e d  t o  t h e  Cen- 
t r a l  O f f i c e  o f  t h e  U. S. Weather  Bureau ,  Wash ing ton ,  D. C. from t h e  Expe- 
d i t i o n  s h i p  i n  i n t e r n a t i o n a l  m a r i n e  w e a t h e r  c o d e  from t h e  E q u a t o r  t o  the 
A n t a r c t i c  Base  and  r e t u r n  t o  New York. No o b s e r v a t i o n s  were made from t h e  
s h i p  w h i l e  i t  was a t  a n c h o r  o u t s i d e  t h e  A n t a r c t i c  C i r c l e .  

B a s e  o b s e r v a t i o n s  

I n i t i a l l y  t w i c e  and l a t e r  t h r i c e  d a i l y  s y n o p t i c  w e a t h e r  o b s e r v a t i o n s  
were t a k e n  and r a d i o e d  t o  t h e  U. S. W e a t h e r  Bureau  from t h e  A n t a r c t i c  Base  on  
S t o n i n g t o n  I s l a n d ,  M a r g u e r i t e  Bay,  P a l m e r  P e n i n s u l a ,  A n t a r c t i c a  (68.PO S. 
-67 .0°  W . )  from March 1947 to F e b r u a r y  1948.  Over 200 p i l o t  b a l l o o n  a s c e n t s  
a t t a i n i n g  an a v e r a g e  h e i g h t  o v e r  1 7 , 0 0 0  f t .  were a l s o  r a d i o e d  i n .  

P l a t e a u  O b s e r v a t i o n s  

T h r i c e  d a i l y  s y n o p t i c  w e a t h e r  o b s e r v a t i o n s  were t a k e n  and r a d i o e d  to t h e  
U. S. Weather  B u r e a u  from an o u t p o s t  e s t a b l i a h e d  a t o p  5,800 f o o t  h i g h  Palmer 
P e n i n a u l a ,  a p p r o x i m a t e l y  25 miles t a 8 t  o f  b a s e ,  from S e p t e m b e r  1947 t h r o u g h  
November 1947. A p p r o x i m a t e l y  P p i l o t  b a l l o o n  a s c e n t s  were a l a o  r a d i o e d .  

C a p e  Keeler 

T h r i c e  d a i l y  s y n o p t i c  r e a t h e r  o b s e r v a t i o n s  were t a k e n  and r a d i o e d  t o  
t h e  U. S. Weather  B u r e a u  from an o u t p o s t  e s t a b l i a h e d  o n  Cape Keeler, Palmer 
P e n i n s u l a ,  Weddel l  S e a  C o a s t ,  a p p r o x i m a t e l y  125  milea s o u t h e a s t  o f  baBe, 
from S e p t e m b e r  1947 t h r o u g h  November 1947.  Several p i l o t  b a l l o o n  runs were 
made. 

Weddel l  Sea C o a s t  S l e d g e  Par ty  

a t i n g  on the Palmer P e n i n s u l a ,  Weddel l  S e a  C o a a t  as f a r  a s  509 m i l e s  w u t h  
o f  b w e  to l e ' t x t n d e  75" S. d u r i n g  December and J a n u a r y  of 1947 and 1948.  

Marguerite Bay S l e d g e  Pa r ty  

Once d a i l y  w e a t h e r  o b s e r v a t i o n s  were t a k e n  from a dog  s l e d  p a r t y  o p e r -  

Once d a i l y  w e a t h e r  o b s e r v a t i o n s  w e r e t a k e n  from a d o g  s l e d  p a r t y  o p e r -  
a t i n g  i n  t h e  v i c i n i t y  o f  M a r g u e r i t e  Bay aa f a r  as 125 miles s o u t h w e s t  of 
b a a c  d a r i n g  m o n t h s  o f  November and Decedbe r  1947. 

NAflRATlVE OF 2RE EXPlZWLIW'S WEAlliER PRM;Rud 

Fmm the rtart  of the Expedition'. planning, i t  (1.8 recognized that  
meteorology r o d d  be .B important elcweot o f  the s c i e n t i f i c  p r o ~ r r .  Early 
i n  IkceabCr 1946, a oooparmtitt mgretmnt uaa a i g n e d  w i t h  t he  U .  S. Weather 
b f 8 . 8  proediag t h e  ihpedition wi th  twe complete r e t 8  of  rtandard a i r r a y .  
mather atarian aqrrip..at r r d  oome f inmces  i n  rettrrn for which the E q e d i -  
t i aa  yrrrsd to radio to the h r a a u  twice drily rynopt i c  rwthtr  obrtrration. 
fro5 shipbard to a d  fm krtrrcticr .ad from the Aatarctic Bmt rhta it  
beme emt.Mi.B&. Sora d t f o n d  aerolo@cai equipment waa secured from 



t h e  U. S. Navy and  p r i v a t e  s o u r c e s .  C. 0. F i s k e  and H.-C. P e t e r s o n  were 
a s s i g n e d  t o  t h e  e x e c u t i o n  o f  t h e  m e t e o r o l o g i c h l  p rogram.  

The  p r o g r a m  began  upon e n t r y  i n t o  t h e  s o u t h e r n  h e m i s p h e r e  w i t h  twice 
d a i l y  s y n o p t i c  s h i p b o a r d  o b s e r v a t i o n s  t a k e n  a t  05h  and 1 7 h  GdT. T h e s e  
o b s e r v a t i o n s  were r a d i o e d  by t h e  E x p e d i t i o n  r a d i o  o p e r a t o r ,  L. E.  K e l s e y ,  
t o  t h e  c e n t r a l  o f f i c e  o f  t h e  U. S. Wea the r  B u r e a u  by p r i o r  a r r a n g e m e n t  
t h r o u g h  t h e  C i v i l  A e r o n a u t i c s  A d m i n i s t r a t i o n '  s o v e r s e a s  s t a t i o n ,  W E K ,  N e w  
O r l e a n s ,  L a .  T h e  Base  Si t e - S t o n i n g t o n  I s l a n d ,  M a r g u e r i t e  Bay,  P a l m e r  
P e n i n s u l a ,  A n t a r c t i c a ,  68012'  S-6?000'W--was r e a c h e d  on 13  March 1 9 4 7 .  T w i c e  
d a i l y  s y n o p t i c  o b s e r v a t i o n s  c o n t i n u e d  t o  b e  t a k e n  from t h e  s h i p  u n t i l  J u n e  
1947  when a l l  w e a t h e r  o b s e r v a t i o n s  were t a k e n  from t h e  main b a s e  m e t e o r o l o g -  
i c a l  s t a t i o n  a t  OOh and 12h GMT and c o d e d  i n  t h e  l a n d  s t a t i o n  c o d e .  H o w -  
e v e r ,  t h e r m o g r a p h s  and b a r o g r a p h s  were p u t  i n t o  o p e r a t i o n  upon a r r i v a l  a t  
t h e  b a s e  s i t e .  

P i l o t  b a l l o o n  e q u i p m e n t  was s e t - u p  i n  J u n e  and t h e  f i r s t  u p p e r  a i r  
s o u n d i n g  made on 2 2  J u n e .  T h r i c e  d a i l y  s y n o p t i c  o b s e r v a t i o n s  were begur: oii 

1 S e p t e m b e r  1947 and were r e g u l a r l y  t a k e n  a t  1 2 h ,  18h,  and 23h GMT. 

D u r i n g  m i d - w i n t e r  i t  was  d e c i d e d  t o  e s t a b l i s h  a m e t e o r o l o g i c a l  o u t p o s t  
st;, i o n  on  t o p  o f  t h e  n e a r b y  m i l e - h i g h  P a l m e r  P e n i n s u l a  p l a t e a u  i n  o r d e r  t o  
ob t c  i n  : 

( a )  A d d i t i o n a l  d a t a  for ana1ysi .s .  o f  down g l a c i e r  g l a s s .  
( b )  L a t a  f o r  6 , 0 0 0 - f t .  l e v e l  a n a l y s i s  o f  w e s t e r l y  a i r  streams. 
( c )  Be t t e r  v i ew o f  r e g i o n  to r e p o r t  w e a t h e r  f o r  f l y i n g  b e c a u s e  o f  

e l e v a t i o n  and  s u s p e c t e d  a b s e n c e  o f  f o g .  

T h i s  l a s t  d e s i r e  was n o t  a c h i e v e d  s i n c e  t h e  p l a t e a u  h a d  a much h i g h e r  
p e r c e n t a g e  o f  c l o u d i n e s s  t h a n  t h e  c o a s t l i n e ,  and f o g g i n e s s  o n  t h e  c o a s t l i n e  
was i n f r e q u e n t  and l i m i t e d .  I n i t i a l  d e p o s i t s  o f  s u p p l i e s  were b r o u g h t  u p  
n e a r  t h e  o u t p o s t  s i t e  on  8 J u l y  by d o g  team; however ,  i t  was n o t  u n t i l  28 
A u g u s t  t h a t  t h e  s t a t i o n  was e s t a b l i s h e d  a n d  f i n a l l y  manned. With o n l y  f i v e  
p e r c e n t  o f  o b s e r v a t i o n s  r e p o r t i n g  l e s s  t h a n  50 p e r c e n t  c l o u d i n e s s ,  l i f e  a t  
t h e  p l a t e a u  s t a t i o n  was c a r r i e d  o n  m o s t l y  i n s i d e  t h e  t e n t s  w h i c h ,  a f t e r  some 
20 d a y s ,  were c o m p l e t e l y  snowed o v e r .  Equ ipmen t  o f  s p e c i a l  i n t e r e s t  a t  t h e  
p l a t e a u  s t a t i o n  i n c l u d e d  a 2 5 - w a t t  r a d i o  t r a n s m i t t e r ,  t w o  r a d i c  r e c e i v e r s ,  
a wind c h a r g e r ,  a s t o r a g e  b a t t e r y ,  e l e c t r i c  l i g h t s ,  and  two s l e e p i n g  c o t s .  
T h e s e  l u x u r y  i t e m s  were p o s s i b l e  o n l y : , t h r o u g h  a i r  t r a n s p o r t  and c o n t r i b u t e d  
s u b s t a n t i a l l y  t o  t h e  m o r a l e  and e f f i c i e n c y  o f  p l a t e a u  s t a t i o n  p e r s o n n e l .  
From 28 A u g u s t ,  a l l  s u p p l i e s  were b r o u g h t  i n  by a i r p l a n e .  O p e r a t i o n  o f  t h e  
s t a t i o n  was a j o i n t  B r i t i s h - A m e r i c a n  o p e r a t i o n .  Our p r i n c i p a l  o b s e r v e r  w a s  
E. A.  Wood. 

On 30 S e p t e m b e r  C. 0. F i s k e  e s t a b l i s h e d  by a i r  t r a n s p o r t  a m e t e o r o l o g -  
i c a l  o u t p o s t  a p p r o x i m a t e l y  1 2 5  miles s o u t h e a s t  of t h e  b a s e  a t  Cape Keeler,  
P a l m e r  P e n i n s u l a ,  Wedde l l  S e a  C o a s t ,  A n t a r c t i c a ,  69°42'S-62048'W. C o r r e l a t i o n  
b e t w e e n  S t o n i n g t o n  I s l a n d ,  t h e  p l a t e a u  s t a t i o n ,  and a Wedde l l  Sea C o a s t  s t a -  
t i o n  would h a v e  been  b e t t e r  i f  a l l  t h r e e  s t a t i o n s  were l o c a t e d  o n  t h e  same 
l a t i t u d e .  However ,  Cape  Keeler, a p p r o x i m a t e l y  1 2 5  mi les  s o u t h e a s t  o f  t h e  
ma in  b a s e ,  was s e l e c t e d  as  t h e  s i t e  o f  t h e  Wedde l l  S e a  C o a s t  o u t p o s t  to  
b e t t e r  v i e w  t h e  w e a t h e r  to t h e  s o u t h  where  g e o g r a p h i c a l  o p e r a t i o n s  would b e  
c o n d u c t e d ,  and b e c a u s e  a n e a r e r  l o c a t i o n  would h a v e  been  w a s t e f u l  o f  t h e  
f l y i n g  a 1  t i  t u d e  n e c e s s a r y  to c r o s s  t h e  p l a t e a u .  

T h e  Cape  Keeler S t a t i o n ,  t o g e t h e r  w i t h  t h e  P l a t e a u  s t a t i o n  and S t o n i n g -  
t o n  I s l a n d  s t a t i o n ,  f u r n i s h e d  a good se r ies  o f  o b s e r v a t i o n s  o n  how t h e  mile- 
h i g h  Palmer P e n i n s u l a  a f f e c t e d  west-east  storms p a s s i n g  o v e r  i t .  

- 2 -  



A s  summer a p p r o a c h e d ,  t w o  t r a i l  p a r t i e s  were b e i n g  o r g a n i z e d  w h i c h  
would s p e n d  s e v e r a l  m o n t h s  i n  m e t e o r o l o g i L a l  l y  u n i n v e s t i g a t e d  a r e a s .  
E v e r y  e f f o r t  was made t o  h a v e  m e t e o r o l o g i c a l  o b s e r v a t i o n s  t a k e n  a s  p a r t  r f  
t h e  t r a i l  p r o g r a m .  S p e c i a l  l i g h t  w e a t h e r  e q u i p m e n t ,  s i m p l e  c o d e  proced1,ze:  
and s u i t a b l e  o b s e r v e r  t r a i n i n g  were g i v e n  t o  members o f  t r a i l  p a r t i e s  i n  
p r e p a r a t i o n  f o r  t h i s  work. The f i r s t  p a r t y ,  a g e o l o g i c a l  m i s s i o n ,  dog- 
s l e d d e d  o v e r  M a r g u e r i t e  Bay t o  t h e  n o r t h e r n  e x t r e m i t y  of A l e x a n d e r  I I s i a n d  
w i t h  r e t u r n  made o f f  t h e  w e s t  c o a s t  o f  P a l m e r  P e n i n s u l a .  T h e  p r i n c i p a l  ob-  
s e r v e r  was R o b e r t  Dodson. 

I n  t h e  E x p e d i t i o n ’ s  g e o g r a p h i c a l  i n v e s t i g a t i o n  o f  t h e  s o u t h w e s t e r n  
c o a s t l i n e  o f  t h e  Weddel l  S e a ,  g r o u n d  and a i r  p a r t i e s  were to m u t u a l l y  s u p -  
p l e m e n t  e a c h  o t h e r :  t h e  a i r  t r a n s p o r t  p r o v i d i n g  s u p p l i e s  f o r  t h e  dog  s l e d  
p a r t i e s ;  t h e  dog s l e d  p a r t i e s  p r o v i d i n g  g r o u n d  c o n t r o l  p o i n t s  f o r  t h e  a e r i a l  
p h o t o g r a p h i c  mapping ,  w e a t h e r  d a t a ,  and  r e s c u e  f a c i l i t i e s .  A r t h u r  Owen 
v o l u n t e e r e d  t o  t a k e  on  t h e  r e s p o n s i b i l i t i e s  o f  p r i n c i p a l  o b s e r v e r  o n  t h e  
Weddel l  S e a  C o a s t  s l e d g e  p a r t y  and b r o u g h t  back a good c o l l e c t i o n  o f  w e a t h e r  
d a t a  a b o u t  t h i s  p r e v i o u s l y  u n i n v e s t i g a t e d  r e g i o n .  Thus ,  f o r  s e v e r a l  m o n t h s  
a r o u n d  t h e  summer s o l s t i c e ,  w e a t h e r  d a t a  of f i v e  s t a t i o n s  s t r a d d l i n g  t h e  
s o u t h e r n  h a l f  o f  P a l m e r  P e n i n s u l a  were l i n k e d  by r a d i o  and c o n t r i b u t e d  sub-  
s t a n t i a l l y  t o  t h e  e f f i c i e n t  p r o s e c u t i o n  o f  t h e  a v i a t i o n  program.  

By m i d - J a n u a r y  a l l  r e m o t e  o p e r a t i o n s  h a d  b e e n  s e c u r e d ,  and w e a t h e r  d a t a  
was c a r e f u l l y  o r g a n i z e d  p r e p a r a t o r y  t o  d e p a r t u r e  for t h e  U n i t e d  S t a t e s .  
C o n f e r e n c e s  and  numerous  d i s c u s s i o n s  were c a r r i e d  o n  by  t h e  n i n e  w e a t h e r  ob- 
s e r v e r s 1  who were t h e n  a t  S t o n i n g t o n  I s l a n d .  
p r o b l e m s  o f  A n t a r c t i c  w e a t h e r  o b s e r v i n g  were e x c h a n g e d  and o r i g i n a t e d .  

Many v a l u a b l e  i d e a s  o n  t h e  

The E x p e d i t i o n  d e p a r t e d  from S t o n i n g t o n  I s l a n d  on  20 F e b r u a r y  1948, 
a r r i v i n g  a t  N e w  Y o r k ,  15 A p r i l  1 9 4 8 .  E x c e p t  w h i l e  a t  a n c h o r  o u t s i d e  t h e  
A n t a r c t i c  c i r c l e ,  twice  d a i l y  s y n o p t i c s  were c a r r i e d ,  o u t  f rom s h i p b o a r d  
t h r o u g h o u t  t h e  r e t u r n  v o y a g e .  

DISOUSSION OF EQUIPMENT 

I n  t h i s  s e c t i o n  t h e  f o l l o w i n g  e q u i p m e n t  is d i s c u s s e d :  

(1) a e r o g r a p h ,  ( 2 )  anemometers ,  ( 3 )  a n e r o i d s ,  ( 4 )  b a l l o o n s ,  ( 5 )  b a l l o n -  
b o r n e  e q u i p m e n t ,  ( 6 )  b a r o g r a p h s ,  ( 7 )  b a r o m e t e r s ,  ( 8 )  b i n o c u l a r s ,  ( 9 )  
c a m e r a s ,  (IO) g a g e  for h e i g h t  of snow c o v e r ,  ( 1 1 )  g a g e  for p r e c i p i t a t i o n ,  
( 1 2 )  h y g r o m e t e r s ,  ( 1 3 )  l i b r a r y ,  (14)  n e p h o s c o p e ,  (15) p l o t t i n g  d e v i c e  f o r  
w i n d s  a l o f t ,  ( 1 6 )  s h e l t e r  for i n s t r u m e n t s ,  ( 1 7 )  snow f l a k e  r e p l i c a s ,  ( 1 8 )  
s u n s h i n e  r e c o r d e r s ,  ( 1 3 )  t h e o d o l i t e s ,  ( 20) t h e r m o g r a p h s ,  (21) t h e r m o m e t e r s ,  
a n d  ( 22) wind d i r e c t i o n  i n d i c a t o r .  

‘Robert b d s o n ,  RARE, principal  obnerver Yargueri t e  Bay SI edge Party ,  
George de Georgio, RARE, Aast. P lateau S t a t i o n  observer,  
C. 0. Fiske ,  RARE, C l i a a t o l o g i ~ t ,  and pr inc ipa l  obmerver a t  Cape Keeler ,  
Michael A. McChoice, FIDS, Base D meteoro log i s t ,  
Kenneth YcLeod, FILE, Base E, Asst. meteoro log i s t ,  
Arthur Owen, RARE, Princ ipa l  observer Weddell Sea Coast  Sledge  P t r t y .  
Hmrriem-Clichy P e t e r ~ o n ,  RARE, Princ ipa l  observer Stonington I o l ~ d ,  
& n a r d  Stonehouse, FIDS, Base E. meteoro log i s t ,  
E. A. Wood, RARE, Princ ipa l  observer Plateau S t a t i o n .  
FIDS : F a l k l m d  Islands Dapendencien Survey. 
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1. A e r o g r a p h s  

The E x p e d i t i o n  was s u p p l i e d  w i t h  two Kavy a e r o g r a p h s ,  o n e  o f  which  w a s  
l o s t  on  t h e  o p e n i n g  day  o f  our s p r i n g  f l y i n g  s e a s o n  when t h e  F r i t i s h  a i r -  
c r a f t ,  G A I R I ,  c r a s h e d  d u r i n g  a f o r c e d  l a n d i n g  a b o u t  100 miles  s o u t h  o f  t h e  
b a s e .  The s e c o n d  a e r o g r a p h  w a s  u s e d  l a t e  i n  t h e  f l y i n g  s e a s o n  and  r a t h e r  
se ldom.  F a c t o r s  r e s t r i c t i n g  t h e  u s e  o f  t h e  a e r o g r a p h  on  t h e  E x p e d i t i o n ’ s  
a i r p l a n e s  w e r e  t h e  p i l o t ’ s  a v e r s i o n  t o  i t s  added d r a g  and w e i g h t  ( a b s o l u t e l y  
p e a k  l o a d s  were c a r r i e d  on n e a r l y  a l l  f l i g h t s )  and t h e  u n a v a i l a b i l i t y  o f  
t i m e  t o  i m p r o v i s e  i n s t a l l a t i o n  of  t h e  a e r o g r a p h s  on t h e  a i r p l a n e  i n  a s a f e  
and a c c e p t a b l e  manner ,  T h e  r e c o r d i n g  i n k  was found t o  f r e e z e  d u r i n g  t h e  
summert ime a t  e l e v a t i o n s  a b o v e  8.’ 000 f t ;  o t h e r w i s e  t h e  i n s t r u m e n t s  p e r f o r m e d  
v e r y  w e l l ,  I f  a v a i l a b l e ,  two s p e e d  drums a r e  recommended i n  o r d e r  t o  make 
t h e  a e r o g r a p h  more s u i t a b l e  f o r  b o t h  l o n g  and s h o r t  d u r a t i o n  f l i g h t s .  N O  
a e r o g r a p h  r e c o r d s  were i n t e r p r e t e d  i n  t h e  A n t a r c t i c  d u e  t o  l a c k  o f  t i m e .  

2. Anemometers  

A s t a n d a r d  t h r e e - c u p  ( “S” t y p e )  anemometer  s u p p o r t e d  by a 1 2 - f t .  mas t  
a n &  g i v i n g  r e m o t e  r e a d i n g s  i n  1 mph/pulse/min e l e c t r i c a l  i m p u l s e s  were u s e d  

by t h e  E x p e d i t i o ‘ i  a t  
S t o n i n g t o n  I s l a n d .  The 
m i l e s - o f - w i n d  d i a l  on 
t h e  anemometer  was 
n e v e r  r e a d ,  a l t h o u g h  
b o t h  o b s e r v e r s  knew how 
t o  r e a d  i t  and s u c h  
r e a d i n g s  would h a v e  
g i v e n  good a v e r a g e  wind 
d a t a .  

The anemometer was 
n e v e r  l u b r i c a t e d  w i t h  
o i l  a s  t h e  t y p e  pro- 
v i d e d  by t h e  Weather  
B u r e a u  was c o n s i d e r e d  
t o o  t h i c k  a t  n e a r  z e r o  
(F)  t e m p e r a t u r e s .  
K e r o s e n e  was on  s e v e r a l  
o c c a s i o n s  a p p l i e d  t o  
t h e  anemometer.  I n  
v iew of  t h e  f a c t  t h a t  
no t i m e  was r e a d i l y  
a v a i l a b l e  for m a i n t c n -  
a n c e  c a r e  o f  t h i s  
anemometer and t h e  f r e -  
quen t g a l  es e x p e r i e n c e d ,  
t h e  anemometer  s t o o d  up  
r e m a r k a b l y  w e l l  d u r i n g  
t h e  y e a r  o f  e x p o s u r e .  

Fig. 1 .  Heavy radiation frost on  anemometer .  Snow or f r o s t  a c -  
c u m u l a t i o n  i n  anemometer 
c u p s  was an o c c a s i o n a l  

n u i s a n c e .  ( S e e  F i g .  1). Dry snow c o u l d  b e  removed by s h a k i n g  t h e  anemometer  
m a s t .  When b u r d e n e d  w i t h  e n o u g h  snow o r  
f r o s t  t o  l o o k  l i k e  r o u n d  b a l l s  o f  c o t t o n ,  t h e  anemometer would r e a d  a p p r o x i -  
m a t e l y  1 / 3  of t h e  c o r r e c t  v e l o c i t y .  

F r o s t  r e q u i r e d  a p a t i e n t  s c r a p i n g .  

- 4 -  



A 1 9 3 6 - p a t t e r n S  USN h a n d - h e l d  i n s t a n t a n e o u s  r e a d i n g  anemometer wns 
a l s o  a v a i l a b l e  and p r o v e d  u s e f u l  i n  a c c u r d t e l y  o b s e r v i n g  g u s t i n e s s .  I t s  
s i z e  and we igh t  made i t  u n s u i t a b l e  f o r  t r a i l  or o u t p o s t  u se .  

An i n s t a n t a n e o u s - i n d i c a t i n g  s t a t i o n  anemometer u s i n g  t h e  s e l s y n  s y s t e m  
would b e  p r e f e r r e d  a t  s t a t i o n s  w i t h  a v i a t i o n  a c t i v i t y  i n  o r d e r  t o  more 
d e f i n i t e l y  o b s e r v e  g u s t i n e s s .  

3. A n e r o i d s  

E i g h t  T a y l o r - b u i l  t s h i n y  b r a s s - c a s e d  a n e r o i d  b a r o m e t e r s  o f  v a r y i n g  
p r e s s u r e  r a n g e s  were s u p p l i e d  t h e  E x p e d i t i o n  by t h e  U .  S. Weather  Bureau .  
The c o n s t a n c y  o f  c a l i b r a t i o n  was v e r y  p o o r  and r e s u l t s  o b t a i n e d  were f a r  
f rom s a t i s f a c t o r y  . 

The Weather  B u r e a u  a l s o  p r o v i d e d  two F r i e z - h u i  I t  p r e c i s i o n  m a r i n e  a n e -  
r a i d s  o f  a s p e c i a l  p a t t e r n ,  which were m o d e r a t e l y  rugged  and f r e e  f rom 
n o t i c e a b l e  c a l i b r a t i o n  d r i f t .  ( A c c u r a c y  1/2 mb). However, t h e  c a l i b r a t i o n  
c o r r e c t i o n  v a r i e d  c o n s i d e r a b l y  f o r  d i f f e r e n t  s c a l e  r e a d i n g s .  

The U. S. Navy p r o v i d e d  two F r i e t - b u i l t ,  m i l l i b a r  s c a l e ,  a n e r o i d s  i n  
l e a t h e r  c a r r y i n g  c a s e s  w i t h  s h o u l d e r  s t r a p s .  T h e s e  a n e r o i d s  a p p e a r e d  t o  be  
q u i t e  a c c u r a t e  b u t ,  a l t h o u g h  o f  p o r t a b l e  d e s i g n ,  were e x t r e m e l y  d e l i c a t e  
and  b r o k e  e a r l y  i n  t h e  program.  

The b e s t  a n e r o i d s  on  t h e  E x p e d i t i o n  f o r  s i m p l i c i t y ,  l i g h t n e s s ,  rugged-  
n e s s ,  and p r e c i s i o n  were a v i a t i o n  d a s h b o a r d  a l t i m e t e r s  ( K o l l s m a n - b u i l t )  y d  
W a l l a c e  and T i e r n a n - b u i l  t U .  S. C o r p s  o f  E n g i n e e r ’  s S u r v e y i n g  a1  timeters. 
The l a t t e r  t y p e  were a v a i l a b l e  i n  s u f f i c i e n t  e x c e s s  t o  b e  i s s u e d  t o  t r a i l  
p a r t i e s  and o u t p o s t s  and a s  a b a s e  s t a t i o n  a c c e s s o r y .  C o n s t a n c y  o f  C a l i -  
b r a t i o n  was e x c e l l e n t  i n  s p i t e  o f  rough u s a g e  and r e a d i n g s  c o u l d  b e  made 
w i t h  0 . 2  mb o v e r  a r a n g e  o f  0 -6 ,000  f t .  The o n l y  h a n d i c a p  o f  t h e  W. and 
T . - b u i l t  a l t i m e t e r s  was t h a t  c o n v e r s i o n  from a l t i t u d e  t o  p r e s s u r e  was n o t  
a u t o m a t i c  a s  i n  t h e  a v i a t i o n  d a s h b o a r d  a l t i m e t e r ,  b u t  r e q u i r e d  t h e  u s e  o f  a 
c h a r t  which was f a s t e n e d  on t h e  i n s t r u m e n t .  

A W. and T . - b u i l t  a l t i m e t e r ,  u s e d  a s  an a c c e s s o r y  b a r o m e t e r  a t  t h e  
main b a s e ,  was n e v e r  found t o  d i f f e r  from t h e  s t a t i o n  m e r c u r y  b a r o m e t e r  more 
t h a n  t h e  u s u a l  e r r o r  w i t h  which t h e  o b s e r v e r  r e a d  t h e  s t a t i o n  b a r o m e t e r  ( 0 . 3  
mb). T h i s  p a r t i c u l a r  W .  e n d  T. a l t i m e t e r  was u s e d  w i t h  s a t i s f a c t i o n  for t h e  
d e t e r m i n a t i o n  of  p r e s s u r e  a t  s e a  d u r i n g  t h e  n o r t h b o u n d  voyage.  

4. B a l l o o n s  

P i l o t  b a l l o o n  o b s e r v a t i o n s  a t  S t o n i n g t o n  I s l a n d  were a j o i n t  Amer ican-  
R r i t i s h  o p e r a t i o n ,  and a v a r i e t y  o f  s i z e s  o f  b a l l o o n s  were used:  

( a )  S t a n d a r d  B r i t i s h  7 0 - i n c h  ( i n f l a t e d  c i r c u m f e r e n c e )  o f  a p p r o x i -  

( b )  S t a n d a r d  U S 30s 
( c )  S t a n d a r d  U S lOOg ( S i n c e  t h e s e  o l d  b a l l o o n s  d i d  n o t  a lways  t a k e  a 

m a t e l y  23g w e i g h t  

s p h e r i c a l  s h a p e  when i n f l a t e d ,  some e r r o r  may h a v e  been  i n t r o -  
d u c e d  b e c n u s e  o f  a b n o r m a l  a i r  r e s i s t a n c e  d u r i n g  a s c e n t .  1 

( d )  S t a n d a r d  U S 350g ( o f  t h e  k i n d  u s e d  to b e a r  a l o f t  i n s t r u m e n t s ) .  

A v a r i e t y  of b d l o o n  s i r e s  a l l o ~ ~  a h o r t  o r  l e i s u r e l y  r u n s  to b e  made 
w i t h  7 0 - i n c h  o r  308 b a l l o o n s  @ r i n g  a f i n e r  d e g r e e  o f  w i n d s  a l o f t  
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i n t e r p o l a t i o n .  For r u s h  jobs, s u c h  a s  a v i a t i o n  r e q u e s t s  for w i n d s  a l o f t ,  
or i n  i n c l e m e n t a l  w e a t h e r ,  a f a s t - a s c e n d i n g  1 U G  or 350g b a l l o o n  c o u l d  Le 
1 aunched .  

The F r i t i s h  7 0 - i n c h  b a l l o o n ,  made o f  n a t u r a l  r u L b e r  which d i d  n o t  re -  
q u i r e  p r e h e a t i n g ,  s u f f e r e d  n o  b u r s t i n g  f a i l u r e s  up  t o  t h e  h i g h e s t  a s c e n t  
obse rved-30 ,000  f t .  The 3 0 g  b a l l o o n s  were f u r n i s h e d  t h e  E x p e d i t i o n  i n  
1946  by t h e  U. S. Navy a n d  Wea the r  Bureau  and  were made o f  n e o p r e n e .  They  
r e q u i r e d  p r e h e a t i n g  which ,  i t  was  f o u n d ,  c o u l d  b e s t  b e  a c c o m p l i s h e d  by bar -  
b e c u i n g  a p a r t i a l l y  i n f l a t e d  b a l l o o n  o v e r  a h o t  s t o v e  t o  a s  h o t  a t e m p e r a -  
t u r e  a s  o n e ' s  hand  c o u l d  s t a n d .  No b u r s t i n g  f a i l u r e s  were o b s e r v e d  a t  t h e  
h i g h e s t  a s c e n t  fo l lowed-35 ,000  f t .  The 100 and  t h e  3508 b a l l o o n s  were 
p r o c u r e d  from s tock  abandoned  i n  1941 by t h e  U. S. A n t a r c t i c  S e r v i c e  Expe- 
d i t i o n  and  were made o f  n a t u r a l  r u b b e r .  O n l y  s l i g h t  d e t e r i o r a t i o n  had  
t a k e n  p l a c e  d u r i n g  t h e  7 y e a r s  i n  which  t h e s e  b a l l o o n s  were l y i n g  i n  
A n t a r c t i c a .  A 1  though t h e s e  b a l l o o n s  were g i v e n  a p r e - i n f l a t i o n  h e a t i n g ,  
f r e q u e n t  f a i l u r e s  due  t o  b u r s t i n g  were o b s e r v e d  t o  t a k e  p l a c e  a t  a b o u t  
50,000 f t .  f o r  t h e  lOOg s i z e  a n d  a b o u t  7 5 , 0 0 0  f t .  f o r  t h e  350g s i z e .  A f t e r  
t h e s e  b a l l o o n s  were i n f l a t e d  and b e f o r e  r e l e a s e d ,  t h e y  were i n s p e c t e d  for 
, ~ o t e n t i a l  weak s p o t s ,  o v e r  wh ich  was a p p l i e d  a c o a t i n g  o f  r u b b e r  cement .  
'%.lis l a r g e  v a r i e t y  o f  b a l l o o n  s i z e s  was c o n s i d e r e d  e x t r e m e l y  h e l p f u l  i n  
m, s t  e f f i c i e n t l y  u t i l i z i n g  t h e  s u p p l y  o f  b a l l o o n  i n f l a t i o n  gas .  

7 0 - i n c h  and  30g b a l l o o n s .  
t h e  w h i t e  a n d  r e d  co lor .  White was u s e d  o n l y  o n  c l e a r  d a y s .  B l a c k  was 
a c c e p t a b l e  o n  b r i g h t  o v e r c a s t  d a y s ,  b u t  was n o t  u s e d  o t h e r w i s e .  Red was 
found  t o  b e a s g o o d  a s  w h i t e  on  c l e a r  d a y s  and c o n s i d e r a b l y  b e t t e r  t h a n  
w h i t e  on  p a r t l y  c l o u d y  days .  Red b a l l o o n s  would  ge t  t h r o u g h  d u s k  i n  wh ich  
w h i t e  and  b l a c k  b a l l o o n s  became q u i c k l y  l o s t .  I t  was d e c i d e d  by  a l l  ob- 
s e r v e r s  t h a t  t h e  r e d  c o l o r  was a s  good,  o r  b e t t e r ,  t h a n  a n y  o t h e r  co lor  f o r  
any and a l l  c o n d i t i o n s .  

A c h o i c e  o f  w h i t e ,  b l a c k ,  and r e d - o r a n g e  c o l o r  was a v a i l a b l e  i n  t h e  
The  1OOg and 350 g s i z e s  were a v a i l a b l e  o n l y  i n  

I n f  1 a t i o n  

R o t h  h e l i u m  and hydrogen  were a v a i l a b l e  f o r  i n f l a t i n g  b a l l o o n s .  Hy- 
d r o g e n  was more e f f e c t i v e  a s  a b a l l o o n  i n f l a t i n g  g a s ,  b u t  p o s s e s s e d  t h e  
d i s a d v a n t a g e  o f  e x p l o s i b i l i t y .  Fo r  example ,  t w e n t y - f i v e  7 0 - i n c h  b a l l o o n s  
c o u l d  b e  i n f l a t e d  from a h y d r o g e n  t a n k  w h i l e  o n l y  s e v e n t e e n  c o u l d  b e  i n -  
f l a t e d  from a h e l i u m  t a n k .  Twenty t a n k s  o f  h e l i u m  were p r o v i d e d  t h e  Expe-  
d i t i o n  by  t h e  U. S. Navy and  t h e  U .  S. Weather  B u r e a u  and  a b o u t  t w e n t y - f i v e  
h y d r o g e n  t a n k s  were found  i n  good c o n d i t i o n  abandoned by  t h e  U .  S. A n t a r c -  
t i c  S e r v i c e .  However ,  some t r o u b l e  was e x p e r i e n c e d  w i t h  t h e  v a l v e s  o n  
t h e s e  o l d  t a n k s .  Good v a l v e s ,  f o u n d  o n  a few b o t t l e s ,  h a d  t o  b e  t r a n s -  
f e r r e d .  The  P r i t i s h  p o s s e s s e d  e q u i p m e n t  f o r  t h e  c h e m i c a l  g e n e r a t i o n  o f  
h y d r o g e n ,  b u t  t h i s  was se ldom u s e d  s i n c e  t h e  a d d i t i o n a l  time i t  r e q u i r e d  t o  
p r e p a r e  g a s  c o u l d  n o t  b e  t o l e r a t e d  i n  a h e a v i l y  ove rworked  e x p e d i t i o n .  I n  
s u p p l y i n g  t h e  P l a t e a u  m e t e o r o l o g i c a l  s t a t i o n ,  w e i g h t  f i g u r e s  were drawn u p  
c o m p a r i n g  t h e  B r i t i s h  c h e m i c a l  g e n e r a t o r  w i t h  a t a n k  o f  h y d r o g e n .  On a 
b a s i s  o f  t w e n t h - f i v e  7 0 - i n c h  b a l l o n s ,  t h e  h y d r o g e n  t a n k  we ighed  less.  
Methods  u s e d  t o  d e t e r m i n e  co r rec t  b a l l o o n  i n f l a t i o n  d i f f e r e d  i n  B r i t i s h  and 
Amer ican  p r a c t i c e s .  U. S .  p r a c t i c e  i n f l a t e d  b a l l o o n s  t o  a c e r t a i n  w e i g h t ,  
w h i l e  F r i  t i s h  p r a c t i c e  i n f l a t e d  b a l l o o n s  t o  a c e r t a i n  mean c i r c u m f e r e n c e .  
These d i f f e r e n c e s  were n o t  c o n s i d e r e d  o n  t h e o r e t i c a l  g r o u n d s .  On p r a c t i c a l  
g r o u n d s ,  t h e  w e i g h t  i n f l a t i o n  me thod  i s  much more c o n v e n i e n t .  3 a l l o o n s  
were i n f l a t e d  i n  a s p a r k f r e e ,  c o v e r e d ,  and  s h e l t e r e d  s p a c e  b e t w e e n  b u i l d -  
i n g s .  



L a n t e r n s  

P a l l o o n s  s e n t  up  a t  n i g h t  were made v i s i b l e  b y  s u s p e n d i n p  an e l e c t r i c  
l i g h t  or c a n d l e  u n d e r n e a t h  t h e  b a l l o o n .  The  c a n d l e  l i p h t  was  p l a c e d  i n s i d e  
a p a p e r  l a n t e r n  and was a v e r y  c l u m s y  a f f a i r  t o  m a n i p u l a t e  i n  c o l d  w e a t h e r .  
The  e l e c t r i c  l i g h t  was b r i g h t e r ,  e a s i e r  t o  see,  and v e r y  c o n v e n i e n t  t o  a t -  
t a c h .  I t s  u s e f u l  l i f e  was l i m i t e d  t o  a b o u t  1 5  t o  20 m i n u t e s  a t  n e a r  O o  F 
t e m p e r a t u r e s .  

A s c e n s i o n  Rates 

P i l o t  b a l l o o n  a s c e n s i o n  r a t e s  a re  g i v e n  i n  t h e  f o l l o w i n p  t a b l e :  

TABLE NO. 1 

S i z e  o f  F a l l o o n  A p p r o x i m a t e  A s c e n s i o n  R a t e  f t / m i n  

7 0 - i n c h  ( B r i t i s h )  50 0 
3 0 8  (U. S . )  600 

l0Og  ( V .  S.) 1 , 0 0 0  
3508 ( U .  S . )  1 , 5 0 0  

5.. B a l l o o n - b o r n e  e q u i p m e n t  

No b a l l o o n - b o r n e  e q u i p m e n t  was u s e d  by t h e  E x p e d i t i o n .  I t  was con-  
s i d e r e d  p o s s i b l e  t o  i m p r o v i s e  v a r i o u s  t e m p e r a t u r e  d e v i c e s  which  c o u l d  b e  
s e n t  up a few t h o u s a n d  . f e e t  and  t h e n  r e c o v e r e d ,  b u t  t h i s  was n o t  d o n e  d u e  
t o  t h e  l a c k  o f  t i m e .  I t  was f e l t  t h a t  a n  a e r o g r a p h  w a s  more s u i t a b l e .  

6 .  B a r o g r a p h s  

A s t a n d a r d  m i c r o b a r o g r a p h  was f u r n i s h e d  t h e  E x p e d i t i o n  and was found 
q u i t e  s a t i s f a c t o r y .  D u r i n g  wind s t o r m s ,  when t h e  b u i l d i n g  would  s h a k e ,  a 
s m a l l  e r r a t i c  t r a c e  would  r e s u l t  which  w a s  p a r t i a l l y  c o r r e c t e d  by f i l l i n g  
t h e  dampen ing  c y l i n d e r s  w i t h  k e r o s e n e .  

7 .  Barometers 

Two F o r t i n - p a t t e r n  b a r o m e t e r s  were s u p p l i e d  t h e  E x p e d i t i o n .  One w a s  
b r o k e n  i n  t r a n s i t  w h i l e  t h e  o t h e r ,  upon o p e n i n g  i n  A n t a r c t i c a ,  w a s  f o u n d  t o  
h a v e  a n  a i r  i n c l u s i o n  w i t h  r e s u l t i n g  l o w  r e a d i n g s .  F o r t u n a t e l y ,  a F o r t i n  
b a r o m e t e r ,  abandoned  by  t h e  U. S. A n t a r c t i c  S e r v i c e ,  w a s  i n  good c o n d i t i o c .  
T h i s  was  u s e d  as  t h e  S t o n i n g t o n  I s l a n d  s t a t i o n  b a r o m e t e r .  KOW r e t u r n e d  to  
t h e  0. S. Weathe r  Bureau  f o r  c a l i b r a t i o n ,  i t  was compared w i t h  t h e  B r i t i s h  
K e a - p a t t e r n  b a r o m e t e r  a t  FIDS B a s e  E a n d  t h e  s h i p ' s  mercu ry  b a r o m e t e r  o n  
b o a r d  t h e  USS BURKIN ISLAND w i t h  c a l i b r a t i o n  d i s c r e p a n c i e s  less t h a n  0.3 o f  
a m i l l i b a r .  %e S t o n i n g t o n  I s l a n d  b a r o m e t e r  was mounted i n s i d e  a c o p p e r  
box €or the  p u r p o s e  o f  s t a b i l i z i n g  t e m p e r a t u r e s .  Such an a c c e s s o r y  i s  con-  
s i d e r e d  h i g h l y  d e s i r a b l e  for c o l d  c l imate  s t a t i o n s  where room t e m p e r a t u r e s  
f r e q u e n t l y  u n d e r g o  e x t r e m e  f l u c t u a t i o n .  The F o r t i n - p a t t e r n  b a r o m e t e r ,  which  
is t h e  s t a n d a r d  U. S. W e a t h e r  B u r e a u  i s s u e ,  w a s  c o n s i d e r e d  a v e r y  i n c o n v e n -  
ient t y p e  o f  a p p a r a t u s  t o  work w i t h .  The K e w - p a t t e r n  b a r o m e t e r ,  t h e  s t a n d -  
ard B r i t i s h  f i r  M i n i s t r y  i s a u e ,  read i n  m i l l i b a r s  d i r e c t l y ,  was s u i t a b l e  
for marine o p e r a t i o n ,  and  w a s  c o n s i d e r e d  b e c a u s e  o f  i t s  b u i l t - i n  r e d u c t i o n -  
t o - s e a - l e v e l  d e v i c e  to b e  a much more p l e a i s i n g  a p p a r a t u s  from t h e  s t a n d p o i n t  
of time, error,  and  s t r a i n  fo r  a b u s y  o b s e r v e r  t o  work w i t h  d a i l y .  The  Kew- 
p a t t e r n  b a r o m e t e r  was s u p p l i e d  w i t h  p r o v i s i o n  for  p a c k i n g ,  w h i l e  t h e  F o r t i n  
baroaeter waa n o t .  
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H e i g h t  o f  t h e  S t o n i n g t o n  I s l a n d  s t a t i o n  b a r o m e t e r  above  mean sea  l e v e l  
was 29 f t .  

8.  B i n o c u l a r s  

I t  i s  c o n s i d e r e d  d e s i r a b l e  t h a t  a l l  A n t a r c t i c  s t a t i o n s  i n  which t h e r e  
i s  an e x t e n s i v e  r e a c h  o f  v i s i b i l i t y  b e  p r o v i d e d  w i t h  a good s e t  o f  b i n o c u -  
l a r s ,  p r e f e r a b l y  w i t h  a n t i - r e f l e c t i o n  c o a t e d  lenses.  Such  b i n o c u l a r s  would 
b e  i m p o r t a n t  i n  d e t e r m i n i n g  t h e  c l o u d  c h a r a c t e r i s t i c s  o f  f r o n t s  a d v a n c i n g  
from a d i s t a n c e  o f  50 t o  100 miles away,  t h e  i n s p e c t i o n  o f  d i s t a n t  moun- 
t a i n s  f o r  t h e  p r e s e n c e  o f  k a t a b a t i c  g a l e s ,  and a l so  t o  s t u d y  n e a r b y  c l o u d  
f o r m a t i o n s  w i t h  v i r g a  to d e t e r m i n e  t h e  d e g r e e  and type o f  p r e c i p i t a t i o n  un-  
d e r n e a t h  i n  e v e n t  a f l i g h t  i s  c o n t e m p l a t e d  i n  t h a t  r e g i o n .  

9 .  Cameras  

I t  i s  s u g g e s t e d  t h a t  w e a t h e r  s t a t i o n s  l o c a t e d  i n  s u c h  u n i q u e  a r e a s  a s  
t h e  A n t a r c t i c  be  p r o v i d e d  w i t h  a s i m p l e  b u t  h i g h  q u a l i t y  camera  t o  e n c o u r -  
age t h e  p h o t o g r a p h i n g  o f  b o t h  t y p i c a l  and  u n u s u a l  w e a t h e r  phenomena. The 
c a r e f u l  p h o t o g r a p h y  o f  s i g n i f i c a n t  s t a g e s  i n  t h e  p r o f i l e  o f  l o c a l  w e a t h e r  
c - u l d  do much t o  s u p p l y  l o c a l  e x p e r i e n c e  t o  r e p l a c e m e n t  meteoro logis t s .  
R t  l i a n c e  o n  an E x p e d i t i o n  camera  i s  o f t e n  u n s a t i s f a c t o r y .  

1 0 .  Gage f o r  h e i g h t  o f  snow c o v e r  

To i n v e s t i g a t e  f a c t o r s  a f f e c t i n g  snow a c c u m u l a t i o n  and snow a b l a t i o n ,  
i t  i s  n e c e s s a r y  t o  k e e p  a n  a c c u r a t e  r e c o r d  o f  t h e  c h a n g e s  i n  snow c o v e r .  
S o m e  s o r t  o f  l i n e a r  m e a s u r i n g  s t i c k  s h o u l d  b e  e r e c t e d  upon t h e  snow s u r f a c e .  
Yo s u c h  i n s t r u m e n t  was p r o v i d e d  a s  p a r t  o f  s t a n d a r d  Wea the r  B u r e a u  s t a t i o n  
equ ipmen t .  A s u i t a b l e  8 - f t .  wooden s t i c k  was found  among e x p e d i t i o n  s t o r e s ,  
and i t  w a s  p a i n t e d  w i t h  b r i g h t  o r a n g e  and  r e d  i n c h - g r a d u a t i o n s .  I n  mount- 
i n g  t h e  s t i c k ,  p r e c a u t i o n s  h a d  t o  b e  made t o  a v o i d  u n d e s i r a b l e  s i n k i n g  of  
t h e  s t i c k  i n  t h e  snow when t h e  s t i c k  became h e a t e d  by t h e  s u n .  A wooden 
s t i c k  c a u s e s  l e s s  m e l t i n g  t h a n  a m e t a l  s t i c k  b e c a u s e  i t  d o e s  n o t  c o n d u c t  
t h e  h e a t  a s  w e l l .  I n  d e t e r m i n i n g  a s u i t a b l e  l o c a t i o n  f o r  t h i s  s t i c k ,  many 
p r o b l e m s  a r e  e n c o u n t e r e d .  A c c e s s i b i l i t y  m u s t  be  c o n v e n i e n t  enough t o  a l low 
d a i l y  r e a d i n g s .  Also,  i t  would b e  a d v i s a b l e  t o  mount  t h e  s t i c k  i n  a r e l a -  
t i v e l y  wind- swep t  a r e a  removed f rom t h e  l e e  o f  any d r i f t  p r o d u c i n g  ob -  
s t a c l e s .  
f l a t  g l a c i e r  s u r f a c e  o n  t h e  n o r t h w e s t e r n  s i d e  o f  t h e  i s l a n d ,  f r e e  f rom e x -  
c e s s i v e  d r i f t  a c c u m u l a t i o n  and t h e  e f f e c t  o f  h e a t  r a d i a t i o n  from r o c k  
e x p o s u r e s .  

11. Gage for p r e c i p i t a t i o n  

The  S t o n i n g t o n  I s l a n d  snow c o v e r  gage was mounted o n  a r e l a t i v e l y  

The a c c u r a t e  measu remen t  of snow p r e c i p i t a t i o n  i n  t h e  A n t a r c t i c  r e g i o n  
h a s  a l w a y s  been  a s e r i o u s  p rok lem f o r  t h e  w e a t h e r  o b s e r v e r .  The p r i n c i p a l  
f a u l t  w i t h  c o n v e n t i o n a l  gages i s  t h a t  t h e y  t r a p  d r i f t i n g  snow i n  a d d i t i o n  
to  t h e  d e s i r e d  p r e c i p i t a t i o n .  I n  t h e  s e l e c t i o n  o f  t h e  m o u n t i n g  s i t e  f o r  a 
p r e c i p i t a t i o n  g a g e ,  a h i g h  wind- swep t  l o c a t i o n  was c h o s e n .  T h i s  min imized  
t h e  d e p t h  o f  snow t h r o u g h  which t h e  o b s e r v e r  h a d  t o  t r o d  t o  o b t a i n  measu re -  
m e n t s  a n d  g e n e r a l l y  k e p t  t h e  p r e c i p i t a t i o n  gage above  t h e  l e v e l  o f  d r i f t i n g  
snow. 
i n c h  snow g a g e  was s a l v a g e d  f r o m  e q u i p m e n t  abandoned b y  t h e  U. s. A n t a r c t i c  

A 1937 Haun t  Wash ing ton3  p a t t e r n  w i n d - s h i e l d  for  a s t a n d a r d  e i g h t -  

3c. F. Brooks. Uwindmhielda f o r  p r e c i p i t a t i o n  g y e a , ' *  Trana. k .  h p b y a i c a l  Union, 
(1938). "Need f o r  fhirerarl Standards for Maa8oring P r e c i p i t a t i o n ,  %orfa1 1, and %or-  
covCr,*' Trans. International  hi. o f  %or and Glaciarn. Edinborgh, ( S q t  1936). See 
F i g .  13. 
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S e r v i c e  E x p e d i t i o n  o f  19.10. A p i c t u r e  o f  this gage  i n  u s e  i n  shown i n  F ig .  
2. The t o p  o f  t h e  gage  w a s  morrnted a p p r o x i m a t e l v  s i x  f t .  above  t h e  s u r f a c e  

BE 

d i g .  2 .  

L 

L e f t  t o  r i g h t :  i n s t r u m e n t  s h e l t e r ,  
wind  i n s t r u m e n t ,  p r e c i p i  t a t i o n  gage  w i t h  
a n t i - d r i f t  w i n d s h i e l d .  N o t e  t h a t  t h e  d r i f t  
l e v e l  is b e l o w  t h e  t o p  o f  t h e  g a g e .  

P e r h a p s  t h e  most n a t u r a l  o f  p r e c i p i t a t i o n  g a g e s  would he a snow 
c o l o r e d  mat o f  known d i m e n s i o n s  from which p r e c i p i t a t i o n  c o u l d  h e  dumped 
and measured . ’  T h i s  would seem t o  g i v e  t h e  t r u e s t  i n d i c a t i o n  o f  how much 
s n o w f a l l  a c t u a l l y  a c c u m u l a t e d  on  t h e  i s l a n d ;  a l t h o u g h  i t  would by no  means 
i n d i c a t e  o n l y  t h e  snow w h i c h  f e l l  f rom t h e  c l o u d s ,  h u t  would be c o n s i d e r a h l y  
a f f e c t e d  bo th  a d d i t i v e l y  and s u h t r a c t i v e l y  by winds  b l o w i n g  o v e r  t h e  snow 
c o v e r .  

l e v e l .  T h i s  made i t  r e 1  a -  
t i v e l y  f r e e  from d r i f t s .  I n  
d e t e r m i n i n g  t h e  water  e q u i v -  
a l e n t  o f  p r e c i p i t a t i o n  i n  
w i n t e r ,  t h e  c o l l e c t o r  can  
wa3 b r o u g h t  i n s i d e  and t h e  
f r o z e n  p r e c i p i t a t i o n  m e 1  t e d  
b y  t h e  a d d i t i o n  o f  a t a r e  
amount o f  roor t e m p e r a t u r e  
w a t e r .  On summer d a y s  even  
though t h e  a i r  t e m p e r  a t t i r e  
would be  s u b s t a n t i a l l y  be- 
low f r e e z i n g ,  t h e  d a r k  c o l o r  
o f  t h e  p r e c i p i t a t i o n  gape  
would a b s o r b  m u c h  s o l a r  r a -  
d i a t i o n  and d u r i n g  n e a r l y  
a l l  t h e  summer m o n t h s  would 
melt any snow t h a t  f e l l  i n t o  
i t .  T h i s  was u n e x p e c t e d l y  
c o n v e n i e n t  h u t  p r o b a b l y  i n -  
t r o d u c e d  e v a p o r a t i o n  e r r o r s .  
A number o f  s m a l l e r  p r e c i p -  
i t a t i o n  g a g e s  were made f o r  
o u t p o s t  s t a t i o n s  on t h e  1937 
Ciount \ \ a s h i n g t o n  i d e a .  

12.  H y g r o m e t e r s  

The E x p e d i t i o n  was n o t  p r o v i d e d  w i t h  any t y p e  o f  r e c o r d i n g  h y g r o m e t e r ,  
and s p o t  m e a s u r e m e n t s  of d e w p o i n t  and h u m i d i t y  were made o n l y  w i t h  a s l i n g  
p s y c h r o m e t e r  and a p r e c i s i o n  d e w p o i n t  i n d i c a t o r  l e n t  by t h e  U n i v e r s i t y  o f  
C h i c a g o .  The  l a t t e r  o p e r a t e d  by d e t e r m i n i n g  w i t h  an e l e c t r i c a l  thermo-  
c o u p l e  t h e  t e m p e r a t u r e  o f  a mirror c o o l e d  by a c a r b o n  d i o x i d e  and h e a t e d  hy 
e l e c t r i c a l  i n d u c t i o n  and  k e p t  a t  t h e  d e w p o i n t  by a s e n s i t i v e  p h o t o e l e c t r i c  
c e l l  w h i c h  c o n t r o l l e d  t h e  i n d u c t i o n  h e a t i n g  d e v i c e  t h r o u g h  a n  e l e c t r o n i c  
c i  rcn i  t . 

The i n s t r u m e n t ,  w h i l e  v e r y  p r e c i s e ,  w a s  d i f f i c u l t  t o  o p e r a t e  a n d  re- 
q u i r e d  a s u p p l y  o f  e l e c t r i c i t y  and c a r h o n  d i o x i d e ,  A c c o r d i n g l y ,  u s e  o f  t h e  
U n i v e r s i t y  o f  C h i c a g o  d e w p o i n t  i n d i c a t o r  was l i m i t e d  t o  p e r i o d s  o f  s u b z e r o  
t e m p e r a t u r e  when t h e  s l i n g  p s y c h r o m e t e r  w a s  u n a c c e p t a b l y  a c c u r a t e  and  d u r -  
i n g  u n u s u a l  w e a t h e r  when i t  was d e s i r a b l e  t o  know t h e  d e w p o i n t  a c c u r a t e l y .  
(See Fig .  3) .  A S e r d e x - b u i l t  h y g r o m e t e r  was g i v e n  t h e  E x p e d i t i o n  by 
S e r d e x ,  Inc.  I t  o p e r a t e d  o n  t h e  p r i n c i p l e  o f  d i l a t i o n  o f  m a t e r i a l ,  c a l l e d  
g o l d b e a t e r ’ s  s k i n ,  b e i n g  a f u n c t i o n  o f  r e l a t i v e  h u m i d i t y .  R e a d i n g s  were 
o b s e r v e d  t o  d e v i a t e  a s  much a s  257, f rom s l i n g  p s y c h r o m e t e r  m e a s u r e m e n t s  a t  
s u h - f r e e z i n g  t e m p e r a t u r e s  and were n o t  s e r i o u s l y  used .  

. .  . 
e t e r  d e s i g n  is 



TABLE NO. 2 

( 4 )  F r i e z  
(Towson,  
Md. 

( 5 )  American  
I n s t r u m e n t  
Co. ( S i l v e r  
S p r i n g  , 
Md. 1 

( 6 )  F o x b o r o  
( F o x b o r  0 ,  

Mass. 1 

( 7 )  E l n o r  
( I l l i n o i s  
T e s t i n g  
L a b s .  

( 8 )  U n i v e r s i t y  
of C h i c a g o  

Type  o f  H y g r o m e t e r s  C u r r e n t l y  A v a i l a b l e  
~ ~ 

P r i n c i p l e  

S l i n g  p s y c h r o m e t e r  

D i l a t i o n  o f  human 
h a i r  a s  a f u n c t i o n  
o f  r e l a t i v e  humid-  
i t y  

D i l a t i o n  o f  g o l d -  
b e a t e r ’ s  s k i n  a s  a 
f u n c t i o n  o f  r e l a -  
ti v e  h u m i d i t y  

D i s a d v a n  t a F e s  Manu f a c t u r e  r 

(1) C r e e n e  
(Frook l y n )  

‘ ( 2 )  F r i e z  
(Towson , 
‘jd. 1 

( 3 )  S e r d e x  
( A o s t o n )  

R e s i s t a n c e  a s  a 
f u n c t i o n  o f  humid-  
i t y  on a t h i n  f i l m  
o f  a s a l t  s o l u t i o n  
o f  l i t h i u m  c h l o r i d e  
i n  a h i n d e r 4  

n W 

H e a t s  u p  c o a t i n g  
o f  l i t h i u m  c h l o r i d e  
t o  c r y s t a l l i z a t i o n  
p o i n t  , t e m p e r a t u r e  
o f  w h i c h  i s  a h y g r o -  
m e t r i c  f u n c t i o n  

M e a s u r e s  d e w p o i n t  
t e m p e r a t u r e  a t  
c o n d e n s a t i o n  p o i n t  
o f  s u d d e n l y  e x -  
panded  a i r  

Mirror,  c o o l e d  t e -  
low f r o s t  p o i n t  b y  
c a r b o n d i o x i d e ,  i n -  
t e r c e p t s  beam o f  
l i g h t  aimed a t  pho-  
t o c e l l  w h i c h  e l e c -  
t r o n i  c a 11 y cont ro ls  
i n d u c t i o n  h e a t i n g  
d e v i c e  t o ’ k e e p  mir- 
ror  a t  t h r e s h o l d  o f  
d e f r o s t i n g .  

Advan t a g e s  
~~~ 

Simp1 i c i t y  

Simp 1 i c i  t y ,  
d i r e c t  i n d i c a -  
t i n g  

S i m p l i  c i  t y  , 
d i r e c t  i n d i -  
c a t i n g  

S i m p l i c i t y ,  c a n  
b e  r e a d  e l e c -  
t r i  c a l l  y 

S i m p l i c i t y ,  c a n  
b e  r e a d  e l e c -  
t r i c a l l y ;  i m -  
p r o v e d  a g i n e  
e f fe c ts 

Di rec t  i n d i -  
c a t i n g  

C o o l s  a i r  b y  e x -  
p a n s i o n ;  ( r a t h e r  
t h a n  b y  u s e  o f  
c o o l a n t )  

P r e c i s i o n  ( . l o  
C.), d i r e c t  i n -  
d i c a t i n g  o f  dew- 
p o i n t  t e m p e r a -  
t u r e .  

Vot d i r e c t  r e a d i n g ,  
n o t  p r e c i s e  a t  l o w  
t e m p e r a t u r e s  

H y s t e r i s i s  o f  
humidi  ty s e n s i t i v e  
m a t e r i a  

H y s t e r i s i s  o f  
h u m i d i t y  s e n s i t i v e  
materi  a1 

E l  emen t r e s i s t a n c e  
a l s o  a f u n c t i o n  o f  
t e m p e r a t u r e ;  h a s  
a R i n g  e r ro r s  

E 1 emen t resi s t a n c e  
a l s o  a f u n c t i o n  of 
t e m p e r a t u r e  

R e q u i r e s  e x t e n s i v e  
componen t s  

A t  p r e s e n t  , i n d i  - 
r e c t  i n d i c a t i n g ;  
r e q u i r e s  e x t e n s i v e  
pne1ic.n t i c compcjn - 
e n t s  

R e q u i r e s  coo l  a n t ,  
e x t e n s i v e  e lec-  
t r i  c a l  c omponen ts. 

4The uae of  l i th ium c h l o r i d e  a s  a humidity determinant i o  descr ibed i n  “An improved 
e l e c t r i c  hyEmmetcr,” Francin W .  Dunmore, J. nf Reaearch, Bureau & Standardg 23, 
(December 1939). 
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F i g .  3 .  The U n i v e r s i t y  o f  C h i c a g o  Dewpo in t  I n d i c a t o r  
u s e d  i n  m e a s u r i n g  s u r f a c e  humidi  t y  g r a d i e n t s .  

1 3 .  L i b r a r y  

No l i b r a r y  o f  m e t e o r o l o g i c a l  l i  terat i i re  was  p r o v i d e d  t h e  E x p e d i t i o n .  
I t  i s  s t r o n g l y  a d v i s e d  t h a t ,  i n  a d d i t i o n  t o  t he  usual Weather Bureau  c i r -  
c u l a r s ,  a s t a n d a r d  l i n e  o f  m e t e o r o l o g i c a l  b o o k s  b e  p r o v i d e d  and b e  accom- 
p a n i e d  by a b i b l i o g r a p h y  o f  p o l a r  m e t e o r o l o e i c a l  l i t e r a t u r e .  

A good,  a l l - i n c l u s i v e ,  w e a t h e r  handbook f o r  s t a t i o n  p e r s o n n e l  is  
n e e d e d .  Such  a s i n g l e  h a n d b o o k ,  w h i l e  i s s u e d  bv many f o r e i g n  n a t i o n s ,  i s  
l a c k i n g  i n  t h e  U n i t e d  S t a t e s  S e r v i c e .  

IS. N e p h o s c o p e s  

The E x p e d i t i o n  w a s  n o t  p r o v i d e d  w i t h  a n e p h o s c o p e .  A f t e r  a s h o r t  
p e r i o d  o f  o b s e r v i n g ,  t h e  o b s e r v e r s  a t  S t o n i n g t o n  I s l a n d  d e c i d e d  t o  b u i l d  a 
n e p h o s c o p e  i n  o r d e r  t o  more a c c u r a t e l y  and e a s i l y  r e p o r t  c l o u d  d i r e c t i o n .  
The S t o n i n g t o n  I s l a n d - b u i  I t  . nephoscope  w a s  u s e d  f o r  a l l  s y n o p t i c  o b s e r v a -  
t i o n s  whenever  there  were anv clouds i n  t h e  sky. The a d v a n t a g e s  o f  using B 

n e p h o s c o p e  a re :  

( a )  I t  p r o v i d e s  a c o n v e n i e n t  a z i m u t h  c i r c l e  to i n d i c a t e  d i r e c t i o n s .  
( b )  I t  p r o v i d e s  a w i d e r  s p a n  o f  reference €11 which t o  t r a c k  c l o u d s .  
( c >  The  o b s e r v e r  a v o i d s  s t r a i n i n g  h i s  n e c k .  
( d )  By h o l d i n g  o n t o  t h e  n e p h o s c o p e  i n  a k n e e l i n g  p o s i t i o n ,  t h e  ob- 

s e r v e r  i s  i n  a more r i g i d  p o s i t i o n  and h e n c e  c l o u d  movements  c a n  
be  more  s e n s i t i v e l y  d e t e c t e d .  

The u s e  o f  t h e  n e p h o s c o p e  o c c a s i o n a l l y  r e p l a c e d  a p i l o t  b a l l o o n  o b s e r -  
v a t i o n  and on  many o c c a s i o n s  e n a b l e d  t h e  d e t e r m i n a t i o n  o f  w i n d s  a l o f t  t o  b e  
made when o n l y  a s h o r t - t i m e  i n t e r v a l  o f  l o w - c l o u d  c l e a r i n g  o c c u r r e d  d u r i n g  
w h i c h  a hnllnnn c n i i l d  not. h a v e  rearhert m i d d l P  n r  n n n ~ r - r l o n d  l e v e l s .  



I n  t h y  u s e  o f  a n e p h o s c o p e ,  c a u t i o n  s h o u l d  be  e x e r c i s e d  i n  t h e  d e t e r -  
m i n a t i o n  o f  d i r e c t i o n  by o b l i q u e  movements  o f  d i s t a n t  c l o u d s .  Winds a l o f t  
d e t e r m i n e d  b y  t h e  n e p h o s c o p e  a r e  u s e f u l  f o r  i n d i c a t i n g  t h e  i m m e d i a t e  m o t i o n  
o f  c l o u d  d e c k s ,  b u t  s h o u l d  n o t  b e  c o n s i d e r e d  t o - r e p r e s e n t  c l i m a t i c  w i n d s  
a l o f t  a s  Gr imrninger  c a u t i o n s  t h a t  c l o u d  d e c k s  u s u a l l y  move i n  a l t i t u d e s  o f  
minimum wind  s t a b i l i t y . 5  

15. Winds a l o f t  D l o t t i n a  d e v i c e s  

T h e  s t a n d a r d  U. S. W e a t h e r  R u r e a u  p i l o t  b a l l o o n  p l o t t i n g  b o a r d  was 
f u r n i s h e d  t h e  E x p e d i t i o n  a n d  i t s  p e r f o r m a n c e  was c o n s i d e r e d  s a t i s f a c t o r y  
u n t i l  a v a r i e t y  o f  p i l o t  b a l l o o n s  were u s e d .  When t h e  B r i t i s h  7 0 - i n c h  b a l -  
l o o n s a n d  t h e  U n i t e d  S t a t e s  1OOg and  350g b a l l o n s  were u s e d  and  n o  t a b l e s  
for c o m p u t i n g  h o r i z o n t a l  d i s t a n c e  were a v a i l a b l e ,  s l i d e  r u l e  c o m p u t a t i o n s  
had  to  b e  r e s o r t e d  t o .  T h i s  was an e x t r e m e l y  t e d i o u s  job for an a l r e a d y  
o v e r w o r k e d  s t a f f ,  s o  a new t y p e  o f  w i n d s  a l o f t  p l o t t i n g  d e v i c e  was made i n  
t h e  A n t a r c t i c .  (See Fig.  4 ) .  I t s  o v e r - a l l  d i m e n s i o n s  were a p p r o x i m a t e l y  
17 i n .  by 17  i n . ,  a n d  t h i s  u n u s u a l l y  sma l l  s i z e  made i t  p o s s i b l e  f o r  a 
p l o t t i n g  b o a r d  to b e  c a r r i e d  to  o u t p o s t s  w h e r e  p i l o t  b a l l o o n s  o b s e r v a t i o n s  
were made. Whi l e  i t  was a d m i t t e d l y  n o t  a s  a c c u r a t e  a s  t h e  l a r g e r  p l o t t i n g  
b o a r d ,  r e s u l t s  were c o n s i d e r e d  c o n s i s t e n t  w i t h  o u r  knowledge  o f  b a l l o o n  
a s c e n s i o n  r a t e s  i n  t h e  A n t a r c t i c ,  m e c h a n i c a l  p l a y  o f  t h e  r e g u l a r  p l o t t i n g  
b o a r d s ,  a n d  c o d i n g  a p p r o x i m a t i o n s .  The  A h t a r c t i c - m a d e  p l o t t i n g  b o a r d  w a s  
s i m i l a r  t o  t h e  s t a n d a r d  p l o t t i n g  b o a r d ,  e x c e p t  t h a t  a r a d i u s  arm was  added 
wh ich  e n a h l e d  t h e  q u i c k ,  g r a p h i c a l  s o l u t i o n  o f  h o r i z o n t a l  d i s t a n c e s  f rom 
t h e  b a l l o o n s ’  v e r t i c a l  a n k l e  and e l a p s e d  a s c e n t  t i m e .  O p e r a t i o n  o f  t h e  
A n t a r c t i c - m a d e  p l o t t i n g  b o a r d  r a n  a s  f o l l o w s :  

L e t t i n g  t h e  d e g r e e  d i v i s i o n s  a r o u n d  t h e  p e r i p h e r y  o f  t h e  p l o t t i n g  
c i r c l e  r e p r e s e n t  t h e  b a l l o o n ’ s  h o r i z o n t a l  a z i m u t h ,  r o t a t e  t h e  
p l o t t i n g  c i r c l e  u n t i l  t h e  b a l l o o n ’ s  h o r i z o n t a l  a z i m u t h  is a l i g n e d  
w i t h  t h e  i n d e x  o f  t h e  p l o t t i n g  b o a r d .  
Se t  t h e  r a d i u s  arm o n  t h e  b a l l o o n ’ s  v e r t i c a l  a z i m u t h ,  u s i n @  t h e  
p r o p e r  s c a l e  f o r  t h e  s i z e  o f  b a l l o o n  i n v o l v e d .  
S i e h t  t h e  i n t e r s e c t i o n  o f  t h e  r a d i u s  arm and t h e  m i n u t e  l i n e  
c o r r e s p o n d i n g  t o  t h e  number of m i n u t e s  t h a t  t h e  b a l l o o n  h a s  been  
i n  t h e  a i r .  Run a v i s u a l  l i n e  f rom t h i s  p o i n t  a c r o s s  h o r i z o n t a l l y  
t o  t h e  c e n t e r  l i n e  o f  t h e  p l o t t i n g  b o a r d .  ( T h i s  o p e r a t i o n  i s  
a s s i s t e d  by  p a r a 1  le1 b a c k g r o u n d  l i n e s .  ) The p o i n t  o f  i n t e r s e c t i o n  
l o c a t e s  t h e  b a l l o o n  a t  t h a t  m i n u t e  o n  a h o r i z o n t a l  p r o j e c t i o n .  

c u r v e  so D l o t t e d  i s  t h e n  r e a d  o f f  a s  i n  a s t a n d a r d  p l o t t i n u  b o a r d  - 
t o  g i v e  wind  d i r e c t i o n  and  v e l o c i t y  f o r  e a c h  a l t i t u d e  c o r r e s p o n d i n g  to  a 
m i n u t e  o f  e l a p s e d  a s c e n t  t i m e .  

A v i a t i o n  p e r s o n n e l  demanded f r e q u e n t  w i n d s  a l o f t  which had  to  b e  
a v a i l a b l e  v e r y  s h o r t l y  a f t e r  t h e  a s c e n t  w a s  t e r m i n a t e d .  I n  v i e w  o f  t h e  
s h o r t a g e  o f  man power  common t o  a l l  E x p e d i t i o n s ,  t h e  most e f f i c i e n t  and  
s t r a i g h t  f o r w a r d  w i n d s  a l o f t  c o m p u t a t i o n  t e c h n i q u e  had  t o  b e  a d o p t e d .  No 
g r a p h s  were made o f  v e r t i c a l  wind g r a d i e n t s .  
h e i g h t s  c o r r e s p o n d i n g  t o  m i n u t e  i n t e r v a l s  o f  b a l l o o n  a s c e n t  were c a n v e r t e d  
i n t o  w i n d s  a t  1 , 0 0 0  a n d  5 , 0 0 0 - f t .  i n c r e m e n t s  o f  a l t i t u d e  b y  m e n t a l  i n t e r -  
p o l a t i o n  from a t a b l e  c o m p i l e d  s h o w i n g  t h e  many m i n u t e s  i t  t o o k  a b a l l o o n  
to  g e t  u p  t o  t h e  s t a n d a r d  1 , 0 0 0  and  5 , 0 0 0 - f t .  l e v e l s .  

C o n v e r s i o n  of w i n d s  a t  

’R. A. J .  Ea61i.h. “Sa i l ing  Directions for Antarct ica ,”  H. 0. 138, 39, (1943). 

- 12 - 



F i g .  4 .  A n t a r c t i c - m a d e  w i n d s  a l o f t  p l o t t i n g  b o a r d .  

16. I n s t r u m e n t  s h e l t e r s  

Free a i r  i n s t r u m e n t s  a t  S t o n i n g t o n  I s l a n d  w e r e  h o u s e d  i n  a c o t t o n -  
r e g i o n  s h e l t e r  l o c a t e d  o n  top o f  a wind-swept  rock e x p o s u r e  a b o u t  50 f t .  
a b o v e  mean s e a  l e v e l ,  and a p p r o x i m a t e l y  250 f t .  s o u t h w e s t  o f  t h e  m e t e o r -  
o l o g i c a l  o f f i c e  i n  a s p o t  s e l d o m  d i s t u r b e d  by men e n g a g e d  i n  e c t i v i t y  
a b o u t  camp. To w i t h s t a n d  o c c a s i o n a l  g u s t s  of h u r r i c a n e  f o r c e ,  t h e  shel ter  
had t o  b e  s t r o n g l y  h e l d  down by wires t o  rock- impounded p i t o n s .  

T h i s  l o c a t i o n  was p r i m a r i l y  s e l e c t e d  f o r  i t s  e l e v a t i o n  above  o t h e r  
r e g i o n s  o f  t h e  I s l a n d .  U n l i k e  a l m o s t  e v e r y  o t h e r  she l te r  u s e d  by A n t a r c t i c  
w e a t h e r  o b s e r v e r s  who c o m p l a i n e d  a b o u t  d r i f t  a c c u m u l a t i o n ,  t h e  i n t e r i o r  o f  
t h e  S t o n i n g t o n  I s l a n d  s h e l t e r  was s e r i o u s l y  c l o g g e d  w i t h  snow o n  o n l y  o n e  
or two o c c a s i o n s  i n  n e a r l y  t w e l v e  months  o f  u s e .  L o c a t i o n  on h i g h  t e r r a i n ,  
i f  a v a i l a b l e ,  i s  t h e  p r i m a r y  f a c t o r  i n  m i n i m i z i n g  d r i f t  p r o d u c e d  snow 
c l o g g i n g  o f  i n s t r u m e n t  s h e l t e r s .  

K n o c k i n g  o u t  t h e  b o t t o m  d e c k  of t h e  s h e l t e r  w a s  c o n s i d e r e d  i n  order t o  
f u r t h e r  a v o i d  snow a c c u m u l a t i o n  i n  t h e  s h e l t e r .  With such  a m o d i f i c a t i o n ,  
t h e r m o g r a p h s  and o t h e r  i n s t r u m e n t s  would h a v e  t o  b e  s u s p e n d e d  i n s i d e  t h e  
s h e l t e r .  However,  t h e  e x e c u t i o n  o f  t h e  i d e a  b r o u g h t  up new p r o b l e m s  o f  
error from u n d e r n e a t h  o f  t h e  s h e l t e r .  I f  t h e  u n d e r n e a t h  o f  t h e  s h e l t e r  
were w h i t e ,  s u n l i g h t  would b e  r e f l e c t e d  up i n t o  t h e  she l t e r .  I f  b l a c k ,  
h e a t  p r o d u c e d  u n d e r  t h e  she l t e r  on  s u n n y  d a y s  would h a v e  unimpeded e n t r y  
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i n t o  t h e  s h e l t e r .  Thus ,  t h e  b o t t o m  o f  t h e  s h e l t e r  would h a v e  t o  s e r v e  as a 
r e f l e c t i n g  s u r f a c e  and c o u l d  n o t  b e  removed.  

F e c a u s e  o f  i t s  c o n v e n i e n t  h e i  
h a n d c r a n k e d  f a n  t o  g i v e  a c c u r a t e  s 

g h t  a b o v e  t h e  g round  and i n c l u s i o n  o f  a 
p o t  r e a d i n g s  o f  d r y  and w e t  b u l h  t e m p e r a -  

t u r e s ,  t h e  c o t t o n - r e g i o n  s h e l t e r  was 
more  d e s i r a b l e  t o  o b s e r v e r s  t h a n  a com- 
p a r i s o n  i t e m :  t h e  R r i t i s h  Air M i n i s t r y  
S t e v e n s o n  s c r e e n .  On ca lm,  s u n n y ,  sum- 
m e r  d a y s  t h e  i n s t r u m e n t  s h e l t e r ,  even  
though  i t  had  been  g i v e n  a f r e s h  c o a t  
o f  w h i t e  p a i n t ,  would p o c k e t  h o t  a i r  
p a r c e l s  and g i v e  e r r a t i c ,  h i g h  t empera -  
t u r e s .  A s m a l l  f a n  would  h a v e  s o l v e d  

6 t h i s  p r o t l e m ,  h u t  a s i m p l e r  s o l u t i o n  
seems t o  be  i n  c o n v e c t i o n  ven ti  1 a t i o n .  

A 6 - f t .  s t o v e  p i p e  p a i n t e d  b l a c k  
was i n s t a l l e d  i n  t h e  t o p  o f  t h e  s h e l t e r  
w i t h  a f l u e  c o n n e c t e d  t o  t h e  i n t e r i o r  
o f  t h e  s h e l t e r .  ( S e e  Fig. 5 ) .  T h e r e b y  
a d r a f t  would  s h o o t  u p  t h e  sun-warmed 
s t a c k  a n d  d raw f r e s h  a i r  i n s i d e .  r i g -  
a r e t t e  smoke o b s e r v e d  o n  a s u n n y  day  
t o  t r a v e l  r a - t h e r  f a s t  u p  t h e  s t a c k  
t e s t e d  t h e  c o n v e c t i o n .  On o n e  o c c a s -  
i o n  when t h e  s t a c k  w a s  t e m p o r a r i l y  
m u f f l e d ,  t h e  s t a c k  t e m p e r a t u r e  was 
o b s e r v e d  to  r ise.  U'hen t h e  s t a c k  was 
u n m u f f l e d  t h e  s h e l t e r  t e m p e r a t u r e  
d r o p p e d  a p p r o x i m a t e l y  3oF.  For  w i n t e r  
o p e r a t i o n ,  i t  m i g h t  b e  a d v i s a b l e  t o  
h a v e  t h e  b l a c k  s t a c k  r o t a t a b l e  down- 
ward  s o  t h a t  r a d i a t i o n  c o o l i n p  would 
s i m i l a r l y  v e n t i l a t e  t h e  she l te r .  

Fig. 5. Antarctic-improvised 17. S n o w - f l a k e  r e p l i c a s  

O R  instrumenr shelter. To o b t a i n  an a c c u r a t e  r e c o r d  o f  
convection-venti l a t o r  installed 

v e t i o u s  t y p e s  o f  f r o z e n  p r e c i p i t a t i o n  
e n c o u n t e r e d  a t  S t o n i n g t o n  I s l a n d ,  several  r e p l i c a s  o f  snow f l a k e s  were made 
u s i n g  t h e  t e c h n i q u e  i n t r o d u c e d  b y  V i n c e n t  J .  S h a e f f e r ,  o f  G e n e r a l  Elec- 
t r i c ,  s R e s e a r c h  L a b o r a t o r i e s ,  u s i n g  s o l u t i o n s  o f  E t h y a l e n e  D i c h l o r i d e .  ( A  
number o f  e x c e l l e n t  p u b l i c a t i o n s  h a v e  a p p e a r e d  s h o w i n g  t h e  a l m o s t  i n f i n i t e  
forms o f  s n o w - f l a k e  r e p l i c a s ,  p r o m i n e n t  among which  i s  Snow r r y s t a l s  by 
H'. A. R e n t l y  and  l'!. J .  Humphr ies ,  N e w  Y o r k ,  1931.) I t  was i n t e n d e d  on t h i s  
e x p e d i t i o n  t o  u s e  t h e  s n o w - f l a k e  r e p l i c a  t e c h n i q u e  to p r o v i d e  an a c c u r a t e  
p r o f i l e  o f  t h e  t y p e s  o f  p r e c i p i t a t i o n  t h a t  o c c u r  t h r o u g h  a snow s t o r m ;  how- 
e v e r ,  s h o r t a g e  o f  man power d i a  n o t  make t h i s  a im c o m p l e t e l y  p o s s i b l e .  

18. S u n s h i n e  R e c o r d e r s  

T h e  number o f  h o u r s  o f  d a i l y  s u n s h i n e  i s  a common e l e m e n t  t o  b e  re- 
c o r d e d  by w e a t h e r  s t a t i o n s .  E p p l e y - p a t t e r  p y r h e l i o m e t e r s  and a c o n s t a n t l y  
r e c o r d i n g  mic roammete r  were u s e d  a t  S t o n i n g t o n  I s l a n d  by t h e  RARE to  r e c o r d  

'S. P. Fergusson. "On t h e  Improvement of Certain Meteorological Instruments, Exposures, 
and Techniques," R!ue IIiIf Observatory, Harvard Univers i ty ,  h l i l ton ,  M a s s . ,  Reprint No. 5 ,  
1944, page 3 .  
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F i g .  6 .  Equipment compar i son  i tem: B r i t i s h  b a l l o o n  t h e o d o l i t e  

i n s o l a t i o n .  R e c o r d s  were made from 6 O c t o b e r  1947 t o  20 F e b r u a r y  1 9 4 8 ,  and 
r e s u l t s  p r e s e n t e d  i n  T e c h n i c a l  R e p o r t  No. 3 o f  t h i s  s e r i e s .  

19. Th eodo  1 i t e s 

W h i l e  c o m p l e t e l y  r e l i a b l e  i n  i t s  o p e r a t i o n ,  t h e  Dav id  W h i t e - b u i l t  
t h e o d o l i t e  f u r n i s h e d  t h e  E x p e d i t i o n  by t h e  Wea the r  E u r e a u  was c o n s i d e r e d  by 
t h e  a u t h o r  t o  be  i n f e r i o r  i n  s e v e r a l  p o i n t s  t o  t h e  s t a n d a r d  B r i t i s h  l a n d -  
s t a t i o n  t h e o d o l i t e .  The c o n t r o l s  o n  t h e  F r i t i s h  t h e o d o l i t e  ( S e e  F i g .  6 )  
a l l  came e q u i p p e d  w i t h  c r a n k  h a n d l e s  which were o f  c o n s i d e r a b l e  v a l u e  when 
i n c l e m e n t a l  w e a t h e r  demanded t h e  u s e  o f  heavy  g l o v e s  and  t w i s t i n g  a n  o r d i -  
n a r y  k n o b  i s  awkward. On t h e  R r i t i s h  t h e o d o l i t e  b o t h  h o r i z o n t a l  and v e r t i -  
c a l  a z i m u t h s  were r e a d  t h r o u g h  a s i n g l e  window a few i n c h e s  u n d e r n e a t h  t h e  
e y e p i e c e  a n d ,  a s  t h e  a z i m u t h  c i r c l e s  were e n c l o s e d ,  t h e  numbers  p r i n t e d  on 
them r e t a i n e d  t h e i r  o r i g i n a l  h i g h  d e g r e e  o f  1 e g i b i l i t y .  A n o t h e r  a d v a n t a g e  
o f  t h e  B r i t i s h  t h e o d o l i t e  was t h e  p r o v i s i o n  o f  two o p t i c a l  f i e l d s :  One, a 
w i d e  a n g l e  f i e l d  t o  f o l l o w  t h e  b a l l o o n  d u r i n g  i t s  i n i t i a l  few m i n u t e s  o f  a s c e n t ;  
t h e  o t h e r ,  a n a r r o w  f i e l d  w i t h  h i g h e r  m a g n i f i c a t i o n ,  t o  o h s e r v e  t h e  b a l l o o n  
a t  more r e m o t e  d i s t a n c e s .  D u r i n g  t h e  summert ime,  when p i l o t  b a l l o o n  oh-  
s e r v i n g  p r o c e d u r e  w a s  n o t  d i f f i c u l t ,  d u a l  f i e l d s  c o u l d  b e  d i s p e n s e d  w i t h ;  
however ,  t h e  a d d i t i o n  o f  w i d e  a n g l e  f i e l d s  i v .  t h e  w i n t e r t i m e ,  when v e r y  
h e a v y  c l o t h i n g  and c o l d  t e m p e r a t u r e s  made m a n i p u l a t i o n  o f  t h e  t h e o d o l i t e  
awkward, would h a v e  g r e a t l y  m i n i m i z e d  t h e  f r e q u e n t  l o s s  o f  b a l l o o n s  a t  
l o w  a l t i t u d e s .  

- 1 5  - 



F r o s t i n g  o f  t h e o d o l i t e  l e n s e s  was an e x t r e m e l y  s e r i o u s  p r o b l e m  i n  win-  
t e r .  O f t e n  t h e  t h e o d o l i t e  would h e  removed f rom i t s  p e r m a n e n t l y - m o u n t e d  
t r i p o d  and h e a t e d  up o v e r  a s t o v e  b e f o r e  c a r r y i n g  o u t s i d e .  U n t i l  t h e  
t h e o d o l i t e  a p p r o a c h e d  t h e  a t m o s p h e r i c  t e m p e r a t u r e ,  wh ich  t o o k  a b o u t  10 
m i n u t e s ,  t h e r e  wou ld ,  o f  c o u r s e ,  b e  n o  f r o s t i n g .  However ,  a f t e r  a p e r i o d  
o f  a b o u t  10 m i n u t e s ,  f r o s t i n g  would o c c u r  and no r e m e d i e s ,  s u c h  a s  f a c e  
masks  or g l y c e r i n e  c o a t i n g  o f  t h e  l e n s e s ,  were s u c c e s s f u l .  T h i s  p r o b l e m  
was f i n a l l y  s o l v e d  by i n s e r t i n g  an e l e c t r i c a l l y - h e a t e d  wire  b e t w e e n  the  
o u t e r m o s t  b r a s s  c o v e r  o f  t h e  e y e  l e n s  and t h e  eye l e n s  i t s e l f .  I t  was f e l t  
t h a t  t h i s  h o t  w i re  m i g h t  c r a c k  t h e  l e n s ,  b u t  t h i s  d i d  n o t  m a t e r i a l i z e .  The 
o n l y  t h e o d o l i t e  d e f r o s t i n g  d e v i c e  l i k e l y  t o  be s u c c e s s f u l  m u s t  i n v o l v e  
e l e c t r i c a l  h e a t i n g  wires;  and t h a t  f a i l i n g  t h i s ,  i t  c o u l d  n o t  b e  e x p e c t e d  
t h a t  a p r e h e a t e d  t h e o d o l i t e  wou ld  r e m a i n  u n f r o s t e d  f o r  more t h a n  10 m i n u t e s  
a t  sub - z e r o  temp e r a  t u r e  s .  

20. T h e r m o g r a p h s  

S t a n d a r d  t h e r m o g r a p h s  were p r o v i d e d  t h e  E x p e d i t i o n  by t h e  U n i t e d  S t a t e s  
Wea the r  B u r e a u  and came w i t h  a c h a r t  r a n g e  o f  -50' to  t70°F. They  were c o n -  
s i d e r e d  i n  a l l  i m p o r t a n t  r e s p e c t s  t o  b e  c o m p l e t e l y  s a t i s f a c t o r y  f o r  our u s e  
a t  S t o n i n g t o n  I s l a n d .  I t  i s  w o r t h y  t o  n o t e  t h a t  t h e  c l o c k  mechan i sm h a d  a 
r e a s o n a b l y  c o n s t a n t  r a t e  a n d  n e v e r  s t a l l e d  e v e n  a t  t h e  l o w e s t  t e m p e r a t u r e s  
o f  -30'F. P r e v i o u s  c o m p l a i n t s  a g a i n s t  t h e s e  t h e r m o g r a p h s  f o r  u s e  i n  c o l d  
c l i m a t e s  was f o c u s e d  o n  t h e i r  o p e n n e s s  t o  d r i f t i n g  snow. The i n s t r u m e n t s  
were s e l d o m  c l o g g e d  by snow a t  S t o n i n g t o n  I s l a n d  b e c a u s e  t h e y  were l o c a t e d  
o n  a h i g h  p o i n t  on  t h e  I s l a n d  and g e n e r a l l y  a b o v e  t h e  l e v e l  o f  d r i f t .  ( S e e  
I n s t r u m e n t  S h e l t e r s . )  The o n l y  s u g g e s t i o n  t h a t  t h i s  o b s e r v e r  h a s  f o r  i m -  
p r o v i n g  t h e  t h e r m o g r a p h  i s  t o  d i s p e n s e  w i t h  t h e  d e t a c h a b l e  c l i p  u s e d  f o r  
h o l d i n g  t h e  c h a r t  p a p e r  to  t h e  drum, and i n s t e a d  i n c o r p o r a t e  b u i l t - i n  
c l i p s ,  o n e  a t  t h e  t o p  and t h e  o t h e r  a t  t h e  b o t t o m  o f  t h e  drum, t h a t  w i l l  
s n a p  down o n  t h e  p a p e r  a t  t h e  two e n d s  o f  t h e  c h a r t  p a p e r .  T h i s  w i l l  ex -  
c l u d e  t h e  p o s s i b i l i t i e s  o f  l o o s i n g  t h e  c h a r t  c l i p  when c h a n g i n g  p a p e r s  a n d ,  
i n  t h e  e v e n t  t h a t  t h e  c h a r t  i s  n o t  c h a n g e d  o n  t i m e ,  w i l l  n o t  o b s c u r e  t h e  
o v e r  t i  me r e c o r d .  

2 1 .  T h e r m o m e t e r s  

F o t h  m e r c u r y  and a l c o h o l  f i l l e d  t h e r m o m e t e r s  were s u p p l i e d  t h e  E x p e d i -  
t i a n .  

A l c o h o l  T h e r m o m e t e r s  f i l l e d  w i t h  r e d  s p i r i t  a r e  more l e g i b l e  t h a n  t h e  
o r d i n a r y  m e r c u r y  t h e r m o m e t e r s .  However ,  t h e  new r e d  m e r c u r y  t h e r m o m e t e r  
made by  P r e c i s i o n  Thermomete r  and I n s t r u m e n t  Company o f  P h i l a d e l p h i a  i s  t h e  
m o s t  l e g i b l e  o f  a l l .  I t  was n o t  a v a i l a b l e  t o  t h e  e x p e d i t i o n  i n  1946. 

'Yercury s e p a r a t e s  more e a s i l y  t h a n  a l c o h o l  and p u r e  m e r c u r y  is  i n o p e r -  
a t e  be low -39'F., i t s  f r e e z i n g  p o i n t .  T e m p e r a t u r e s  be low t h e  f r e e z i n g  p o i n t  
o f  p u r e  m e r c u r y  were n o t  e x p e r i e n c e d  by t h e  e x p e d i t i o n .  (However ,  a s p e c i a l  
t h a l l i u m - m e r c u r y  a l l o y  s u i t a b l e  f o r  t h e r m o m e t r y  down t o  -600F.  i s  made by 
t h e  T a y l o r  I n s t r u m e n t  Compan ies ,  R o c h e s t e r ,  h'. Y. ) 

I n  g e n e r a l ,  t h e  m e r c u r y  t h e r m o m e t e r  was  p r e f e r r e d ,  a s  most a l c o h o l  
t h e r m o m e t e r s  u s e d  by t h e  E x p e d i t i o n  g a v e  e r r o n e o u s l y  low i n d i c a t i o n s  c a u s e d  
by some a l c o h o l  r e m a i n i n g  o n  t h e  w a l l s  o f  t h e  t h e r m o m e t e r  b o r e .  

However,  o n e  a l c o h o l  t h e r m o m e t e r  wh ich  was moun ted  v e r t i c a l l y  i n  t h e  
s h e l t e r  was a c c u r a t e  to  .2OF. f o r  e i g h t  mon ths  u n t i l  i t  was b r o k e n .  



22.  Wind d i r e c t i o n  i n d i c a t o r s  

A s t a n d a r d  U. S. Weather  P u r e a u  wind v a n e ,  r e m o t e l y  i n d i c a t i n g  t o  1 6  
p o i n t s  o f  t h e  c o m p a s s ,  was u s e d .  When t h e  b a s e  was f i r s t  e s t a b l i s h e d  and 
t h e  b a y  o p e n ,  s t r o n g  d o w n - g l a c i e r  g a l e s  would d r i v e  c o n s i d e r a b l e  s a l t  
m o i s t u r e  i n t o  the  h e a d  o f  t h e  wind vane and c a u s e  c o r r o s i o n .  A c o a t i n g  o f  
V a s e l i n e  h e l p e d ,  b u t  a f t e r  14 Z'ay, when the b a y  f i n a l l y  f r o z e  o v e r ,  s a l t  
m o i s t u r e  p r a c t i c a l l y  d i s a p p e a r e d .  
s a l t  m o i s t u r e ,  t h e  b o t t o m  o f  t h e  i n d i c a t i n g  h e a d  s h o u l d  b e  s e a l e d .  

For r e l i a b l e  u s e  i n  r e g i o n s  e x p o s e d  t o  

I 
With t h e  e x c e p t i o n  o f  i t s  s u s c e p t i b i l i t y  t o  w i n d - d r i v e n  m o i s t u r e ,  t h e  

wind vane  p r o v e d  a r e l i a b l e  and s e n s i t i v e  i n s t r u m e n t .  

A s e l s y n  i n d i c a t i o n  s y s t e m  would h a v e  p r o v i d e d  a f i n e r  d e g r e e  o f  a c -  
c u r a c y  i n  i n d i c a t i n g  wind d i r e c t i o n s ,  w h i c h  - f o r  s t a t i o n s  w i t h  a v i a t i o n  
a c t i v i t y  - would b e  h e l p f u l  i n  o b s e r v i n g  v a r i a b i l i t y  i n  wind g u s t s .  
A n o t h e r  a d v a n t a g e  o f  t h e  s e l s y n  s y s t e m  i s  t h e  r e q u i r e m e n t  o f  f e w e r  l e a d  
wires. 

DISCUSSIDN ON OBSERVATIONS AND REPORTING 

I n  t h i s  s e c t i o n  t h e  a u t h o r  takes o p p o r t u n i t y  t o  d e s c r i b e  t h e  more i m -  
p o r t a n t  o b s e r v a t i o n a l  t e c h n i q u e s  u s e d  a t  S t o n i n g t o n  I n l a n d  and t o  e x p l a i n  
c e r t a i n  man-hour  s a v i n g  e x p e d i e n t s  a d o p t e d .  I n  a d d i t i o n ,  some i n a d e q u a c i e s  
i n  p r e s e n t  r e p o r t i n g  c o d e s  a r e  p o i n t e d  o u t .  

( 3 )  h y g r o m e t r y ,  ( 4 )  p r e c i p i t a t i o n ,  ( 5 )  v i s i b i l i t y ,  (6.) w i n d s ,  ( 7 )  p a s t  
w e a t h e r ,  ( 8 )  c e i l i n g  h e i g h t ,  and ( 9 )  c l o u d s .  

The f o l l o w i n g  e l e m e n t s  a r e  d i s c u s s e d :  (1) p r e s s u r e ,  ( 2 )  t e m p e r a t u r e ,  

DISCUSSION ON OBSERVATIONS 

1. P r e s s u r e  

Weather  o b s e r v i n g  p e r s o n n e l  o f  t h e  RARE r e g a r d e d  c a r e f u l l y  m a i n t a i n e d  
b a r o g r a p h s  a s  p r e c i s i o n  i n s t r u m e n t s  and a c c o r d i n g l y  took  s y n o p t i c  p r e s s u r e s  
d i r e c t l y  from b a r o g r a m  t r a c e s .  T h i s  p r o c e d u r e  was p e r m i s s i b l e  on t h e  b a s i s  

t i o n s  a s  w e l l  as f o r  f r e q u e n t  a v i a t i o n  a l t i m e t e r  s e t t i n g s .  Once a d a y ,  
however ,  t h e  s t a t i o n  m e r c u r y  b a r o m e t e r  was r e a d  and b a r o g r a p h  compared.  

2 .  T e m D e r a t u r e  

, o f  a c c u r a c y  and was a d o p t e d  t o  s a v e  o b s e r v e r  t i m e  d u r i n g  s y n o p t i c  o b s e r v a -  

A t t e n t i o n  commonly p a i d  t o  a c c u r a c y  of t h e  t h e r m o m e t e r  r e a d i n 8 8  i s  i n -  
c o n s i s t e n t  w i t h  t h e  g e n e r a l  error8 l i k e l y  t o  r e a u l t  i n  o b t a i n i n g  r e p r e r e n t -  
a t i v e  a i r  m a ~ a  t e m p e r a t u r e s  a t  S t o n i n g t o n  I s l a n d .  
error i n  d e t e r m i n i n g  f r e e  a i r  t e m p e r a t u r e  a r e :  i n s t r u m e n  t a l ,  expomure ,  and 
n a t u r a l  e n v i r o n m e n t .  

F a c t o r 8  i n t r o d u c i n g  

D i s c r e p a n c i e s  o f  1 - 5 0  F. were commonly found b e t w e e n  minmax thermom- 
The o l d  p r a c t i c e  of assuming t h e  thermo-  e t e r  r e a d i n g s  and t h e r m o g r a m r .  

g r a p h  t o  b e  g e n e r a l l y  i n  error r p p e a r r  f a u l t y ;  c a r e f u l l y  m a i n t a i n e d  t h e m o f  
g r a p h s  a r e  p r e c i r i o n  i n r t r u m e n t r  c a p a b l e  o f  i n d i c a t i o n .  a c c u r a t e  t o  . 3 O  F. 
D i s c r e p a n c i e s  be tween t h e r m o m e t e r  and  t h e r m o g r a p h  when n o t  due  t o  
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n : n l a d j v s t m t = n t  o f  t he  tliernmograph were causec! b y  d i f f e r e n c e s  i n  r e s p o n s e  o f  
the t h e r n i o m e t e r  and t l i e rmopraph.  lor e x a m p l e ,  s h o r t  d u r a t i o n  t e m p e r a t u r e  
ex t r emes  i n  t h e r m a l l y  p a t c h y  a i r  worild n o t  f u l l y  a c t u a t e  a t he rmograph  and 
a s  a res111 t ca!ise d i s c r e p a n c y  I .e tween minimax and  the rmograph  i n d i c a t i o n s .  

I t  i s  s * J g p e s t e d  t h a t  o n l y  p e r i o d s  o f  s t e a d y  tempera t i . i re  b e  u s e d  t o  
a d j u s t  a thern iograph  i n  the A n t a r c t i c .  T t  was  found t h a t  a c a r e f u l l y  ad-  
j u s t e d  ther i i iopraph would  r e p e a t  a p r e e m e n t  w i t h  a l c o h o l  or m e r c u r y  thermom- 
e t e r s  on  a l l  s t e a d y  t e n p e r a t l i r e  p e r i o d s  f o r  s e v e r a l  w e e k s  d ! i r a t i o n .  

U a t r . i r n l  f a c t o r s  a t  S t o n i n p t o n  I s l a n d  whicll a f f e c t e d  t h e  d e t e r m i n a t i o n  
o f  f r e e  a i r  t e m p e r a t u r e  were: 

( 1 )  \ \’arming o f  a i r  p a r c e l s  hy h * i i l d i n ~ s .  
( 2 )  \ a r r o w  c ! i r r e n t s  o f  c o o l  d o u n - g l a c i e r  w i n d s .  
( 3 )  P a r c e l s  o f  h o t  a i r  d r i f t i n g  i n  from sun-baked  r o c k  e x p o s u r e s .  
( 4 )  P a r c e l s  o f  a i r  d r i f t i n r  i n  from o c e a n  e x p o s u r e s .  

T h e s e  n a t u r a l  f a c t o r s ,  i n  a d d i t i o n  t o  t h e  e r r o r s  o f  t h e  i n s t r u m e n t  
s h e l t e r  clescri1:etl  i n  the s e c t i o n  o n  Equipment  P e r f o r m a n c e ,  would o f t e n  con-  
s i d e r a b l y  c o n f v s e  tlir d e t t = r m i n a t i o n  o f  t h e  g e n e r a l  a i r  m a s s  t e m p e r a t u r e  a t  
S t o n i n g t o n  T s l a n d  and made the r e a d i n g  o f  t h e r m o m e t e r s  t o  a p r e c i s i o n  o f  
. l0f. seem rinj i . is t i  f i e d .  

D u r i n F  w i n t e r ,  cood o b s e r v a t i o n  t e c h n i q u e  r e q u i r e s  a c a r e f r i l  g u a r d  
a p a i n s t  t h e  the rmomete r  r i s e s  due  t o  h o t l y - h e a t ,  L r e a t h ,  and  even  f l a s h l i g h t  
r a y s .  K i t h  b r e a t h  h e l d ,  t h e  o l : s e r v e r  s h o u l d  q u i c k l y  a p p r o a c h  and open  t h e  
s h e l t e r ,  a im t h e  f l a s l r l i F l i t  on  t h e  t o p  o f  t h e  t h e r m o m e t e r  column and  r e a d  
t h e  i n d i c a t i o n ,  t e n t h s  a n d / o r  u n i t s  f i r s t ,  ( b e f o r e  t h e  h e a t  b r o u g h t  i n  by 
t h e  o h e r v e r  h a s  i n f l u e n c e d  the t h e r m o m e t e r )  and  t h e n  t h e  t e n s  d i g i t  o f  
t e m p e r a t u r e .  

3 .  t !ypromet  rv 

I f y p r o m e t r y  a t  S t o n i n p t o n  I s l a n d  was c a r r i e d  o u t  u s i n g  t h e  ! ’ n i v e r s i t y  
o f  C h i c a e o  e l e c t r o n i c  d e w p o i n t  i n d i c a t o r  and o r d i n a r y  p s y c h r o m e t e r s .  

Complexi  t v  o f  o p e r a t i o n ,  i n f r e q u e n c y  o f  e l e c t r i c a l  s u p p l y ,  and s h o r t -  
a g e  o f  c a r b o n  d i o x i d e  c o o l a n t  l i m i t e d  u s e  o f  tlie d e w p o i n t  i n d i c a t o r ,  

The p s y c h r o m e t r i c  p r i n c i p l e  was u s e d  a t  t e m p e r a t u r e s  down t o  O O F . ,  
al thol- igh t h e  t e c h n i q u e  i n v o l v e d  i n  o r d e r  t o  p e t  r e l i a b l e  m e a s u r e m e n t s  was 
q u i t e  c r i t i c a l .  I n  s u b f r e e z i n g  p s y c h r o m e t r y  t h e  o b s e r v e r  would  f i r s t  d i p  
t h e  “ w e t ”  b u l b  i n  w a t e r ,  hang  i t  o u t s i d e  t o  c o o l ,  and t h e n  w h i r l  t h e  
p s y c h r o m e t e r  u n t i l  a minimum “ w e t ”  b u l b  was f i n a l l y  r e a c h e d .  When hung  o u t  
t o  q u i e t l y  c o o l ,  t h e  “ w e t ”  b u l b  would  o f t e n  c o o l  be low 3 2 O F .  w i t h o u t  a c -  
t u a l l y  f r e e z i n g ;  t h e n ,  when j a r r e d  by w h i r l i n g ,  would  jvmp up t o  3 2 O F .  a s  
t h e  f r e e z i n e  p r o c e e d s .  Ene rgy  f o r  t h e  f r e e z i n g  p r o c e s s  and t h e  s u b s e q u e n t  
c o o l i n g  t o  a “ w e t ”  b u l b  t e m p e r a t u r e  comes from e v a p o r a t i o n  o f  w a t e r  v a p o r  
frorr. b o t h  w a t e r  a n d  i c e .  The c o o l i n g  e f f e c t s  o f  t h e s e  t w o  e v a p o r a t i o n s  a r e  
d i f f e r e n t  a n d  t h u s  p s y c h r o m e t r i c  t ab les  r e q u i r e  t w o  s e p a r a t e  b a s e s  depend-  
i n g  w h e t h e r  t h e  “ w e t ”  b u l b  was i m p r e g n a t e d  w i t h  s u p e r - c o o l e d  w a t e r  o r  
coated  w i t h  i ce .  T h i s  o f f e r s  a n i c e  p rob lem when a i r  i s  s u p e r - s a t u r a t e d  
w i t h  r e s p e c t  to  i ce ,  b a t  n o t  s a t u r a t e d  w i t h  r e s p e c t  t o  s u p e r - c o o l e d  w a t e r .  
The i c e - c o a t e d ’ w e t ”  b u l b  w i l l  t h e n  r e a d  h i g h e r  t h a n  t h e  d r y  bulb!  I f  
h y g r o m e t r y  c o n t i n u e s  to  u s e  t h e  p s y c h r o m e t e r ,  t h e n  t h e  p s y c h r o m e t r i c  t a b l e s  
m i p h t  w e l l  l i s t  t h e  v a l u e s  o f  h y g r o m e t r i c  a r e m e n t s  w i t h  r e f e r e n c e  t o  
super-cooled water .  An i n v e s t i g a t i o n  o f  r e l a t i v e  h u m i d i t y ,  d e w p o i n t ,  c o n -  
d e n s a t i o n ,  and t r a n s i t i o n  from w a t e r  to  i c e  s h o u l d  b e  made w i t h  a v iew 
t o w a r d s  c l a r i f i c a t i o n .  
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D u r i n g  c o l d  s t a g n a n t  a i r  masses w i t h  o c c u r r e n c e s  of frost, t h e  d e w p o i n t  
would o c c a s i o n a l l y  b e  a r r i v e d  a t  b y  a s s u m i n g  i t  t o  b e  e q u a l  t o  t h e  minimum 
t e m p e r a t u r e .  T h i s ,  i n  p r a c t i c e ,  worked o u t  q u i t e  w e l l .  D u r i n g  t h e  sun's 
e q u i n o c t i a l  phases - -when  b o t h  d a y  a n d  n i g h t  o c c u r r e d  i n  a 2 4 - h o u r  p e r i o d - -  
t h e  e v e n i n g  f r o s t  or f o g  would commence when t h e  f r e e  a i r  t e m p e r a t u r e  f e l l  
t o  t h e  d e w p o i n t  assumed o n  t h e  b a s i s  o f  t h e  p r e v i o u s  e a r l y  m o r n i n g ' s  m i n i -  
mum. T h i s  p r o c e d u r e  h a d  to b e  a d o p t e d  o n  s e v e r a l  o b s e r v a t i o n s  when t h e  
d e w p o i n t  i n d i c a t o r  was i n o p e r a t i v e  and  t h e  p s y c h r o m e t r i c  method was t o o  
c r i t i c a l  t o  a c c u r a  t e l  y d e t e r m i n e  dewpoin t. 

4 .  P r e c i p i t a t i o n  

P r e c i p i t a t i o n  a t  S t o n i n g t o n  I s l a n d  was m e a s u r e d  w i t h  a s t a n d a r d  e i g h t - .  
i n c h  p r e c i p i t a t i o n  g a g e  p r o v i d e d  w i t h  a 1937 h 4 t .  Wash ing ton  p a t t e r n  a n t i -  
snow d r i f t  s h i e l d . *  

I n  t h e  w i n t e r ,  t h e  w a t e r  e q u i v a l e n t  o f  p r e c i p i t a t e d  snow was o b t a i n e d  
by  m e l t i n g  t h e  c o l l e c t e d  snow w i t h  t h e  a d d i t i o n  o f  a t a r e  amount o f  room 
t e m p e r a t u r e  w a t e r .  

D u r i n g  t h e  m o n t h s  n e a r  t h e  summer s o l s t i c e ,  s o l a r  r a d i a t i o n  was o n  
n e a r l y  a l l  p r e c i p i t a t i o n  d a y s  s u f f i c i e n t l y  s t r o n g  t o  k e e p  t h e  s u n s h i n e  ab -  
s o r b i n g  p r e c i p i t a t i o n  g a g e  a b o v e  f r e e z i n g ,  e v e n  t h o u g h  t h e  f r e e  a i r  tem- 
p e r a t u r e  m i g h t  b e  s u b s t a n t i a l l y  be low f r e e z i n g .  

I n  r e p o r t i n g  t y p e s  o f  f r o z e n  p r e c i p i t a t i o n  o c c u r r i n g  a t  S t o n i n g t o n  Is- 
l a n d ,  f r e q u e n t  u s e  was made o f  t h e  c o d e  d e r i v e d  b y  GE R e s e a r c h  L a b o r a t o r y ' s  
V i n c e n t  J .  S c h a e f e r .  T h i s  c o d e  c l a s s i f i e d  f r o z e n  p r e c i p i t a t i o n  i n t o  n i n e  
k i n d s :  ( 1 )  s t e l l a r  c r y s t a l s ,  ( 2 )  g r a u p e l ,  ( 3 )  h e x a g o n a l  p l a t e s ,  ( 4 )  hexa -  
g o n a l  co lumns ,  ( 5 )  c a p p e d  h e x a g o n a l  co lumns ,  ( 6 . )  i c e  n e e d l e s ,  ( 7 )  asym- 
m e t r i c a l  c r y s t a l s ,  ( 8 )  powder snow, a n d  ( 9 )  s l e e t ,  and g i v e s  e x a c t n e s s  t o  a 
w e a t h e r  e l e m e n t  u s u a l  l y  r e p o r t e d  i n  o n l y  t h e  m o s t  g e n e r a l  terms. 

E x t e n s i v e  u s e  o f  t h i s  c o d e  i n  c o l d  c l imates  and s t u d y  o f  t h e  new d a t a  
o b t a i n e d  s h o u l d  make s u b s t a n t i a l  c o n t r i b u t i o n s  t o  o u r  knowledge  o f  t h e  
p r o f i l e  o f  snow s t o r m s .  

5. V i s i b i l i t y  

S i t u a t e d  o n  t h e  m o u n t a i n o u s  c o a s t l i n e  o f  P a l m e r  P e n i n s u l a ,  S t o n i n g t o n  
I s l a n d  v i s i b i l i t y  was s e v e r e l y  r e s t r i c t e d  b y  t e r r a i n  i n  t h e  m a j o r  p o r t i o n  
o f  t h e  h o r i z o n t a l  a z i m u t h  and  f a r  r e a c h e s  were p o s s i b l e  o n l y  i n  l i m i t e d  
c o r r i d o r s  t o  t h e  w e s t e r n  h a l f  o f  t h e  h o r i z o n .  The i r r e g u l a r  t e r r a i n  d i d ,  
h o w e v e r ,  p r o v i d e  many l a n d m a r k s  u s e f u l  f o r  e s t i m a t i n g  v i s i b i l i t y .  ( S e e  
F i g .  7 . )  

S t a n d a r d  Wea the r  B u r e a u  c o d i n g  s y s t e m s  p e r t a i n i n g  t o  v i s i b i l i t y  were 
i n s u f f i c i e n t l y  c o m p r e h e n s i v e  to  p r e s e n t  a good  p i c t u r e  o f  v i s i b i l i t y  f o r  
A n t a r c t i c  a v i a t i o n  i n t e r e s t s  and s h o u l d  b e  i m p r o v e d  i n  t h e  f o l l o w i n g  
p a r  t i c u  1 a r s :  

( a )  
( b )  S p e c i f i c a t i o n  a s  t o  r e a s o n  for  uneven  v i s i b i l i t y :  

Maximum and minimum r e a c h e s  of v i s i b i l i t y .  

1. D i r e c t i o n  o f  r e d u c e d  v i s i b i l i t y  
2 .  D i r e c t i o n  o f  opt imum v i a i b i l i t y  

'See "Gage for prec ip i ta t ion .  
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f i g .  7 .  v i s i b i l i t i e s  a t  S t o n i n l t o n  Island 

3 .  Cause o f  temporal f l u c t u a t i o n s ,  i f  any,  i n  v i s i b i l i t y  ( e .  g. 
v i a i b i l i t y  from o n e  m i l e  under shower to 10 miles between 
shore r s )  

( c )  Trend i n  v i s i b i l i t y  
( D i f f u s e  s t r a t i f o r m  m i s t  g r a d u a l l y  r e d u c i n g ,  o r  sharp e d g e  ad- 
v a n c i n g  f r o n t  e x p o s i n g  e x c e l l e n t  v i s i b i l i t y ,  e t c . )  
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( d )  C e r t a i n t y  
(Cue  t o  l a c k  o f  l i g h t  c e r t a i n  t e r r a i n  f e a t u r e s  may b e  u n r e c o g n i z -  
a b l e ,  even  though  t h e  a i r  may b e  q u i t e  t r a n s p a r e n t ) .  

I n  c o n n e c t i o n  w i t h  p a r t i c u l a r  ( d )  two c o n c e p t s  a r e  a p p l i c a b l e  i n  re-  
p o r t i n g  v i s i b i l i t y :  

( a )  T r a n s p a r e n c y  o f  t h e  a t m o s p h e r e ,  wh ich - -  

1. I n d i c a t e s  t h e  d i s t a n c e  a t  which p r o m i n e n t  o b j e c t s  c o u l d  b e  

2 .  J n  a m e t e o r o l o g i c a l l y  u s e f u l  manner  o f t e n  i n d i c a t e s  t h e  
s e e n ,  a n d  wh ich - -  

amount  o f  p r e c i p i t a b l e  m o i s t u r e  i n  t h e  a i r .  

( b )  Reach o f  a c t u a l  v i s i o n ,  wh ich  d e p e n d s  o n - -  

1. T r a n s p a r e n c y  o f  t h e  a t m o s p h e r e  a&, 
2 .  The  e x i s t e n c e  o f  a c u r r e n t l y  p r o m i n e n t  o b j e c t  i n  t h e  l i n e  o f  

v i s i o n .  

F o r  example ,  on a d a r k  n i g h t  a p r o m i n e n t  100-mi le  d i s t a n t  s n o w - c l a d  
i s l a n d  may n o t  b e  v i s i b l e  u n t i l  t h e  m o o n l i g h t  s t r i k e s  i t ,  w h i l e  a p r o f i l e  
o f  a o n e - m i l e  d i s t a n t  r o c k  m o u n t a i n  may b e  v i s i b l e  a g a i n s t  s t a r l i g h t .  'Ihe 
o b s e r v e r  i s  l i k e l y  t o  b e  c o n s e r v a t i v e  i n  h i s  r e p o r t  o f  v i s i b i l i t y ,  u n t i l  
t h e  moon rises. The m e t e o r o l o g i s t  o r  p i l o t  r e c e i v i n g  s u c h  a r e p o r t  would 
h a v e  no  way o f  d i s c r i m i n a t i n g  b e t w e e n  a c o n s e r v a t i v e  d a r k  n i g h t  r epor t  of 
v i s i b i l i t y  and  a d e f i n i t e  r e d u c t i o n  i n  t h e  t r a n s p a r e n c y  o f  t h e  a t m o s p h e r e  
d u e  t o  an i n c r e a s e  i n  i n c i p i e n t l y  p r e c i p i . t a b l e  m o i s t u r e .  

V i s i b i l i t i e s  i n  e x c e s s  o f  100 miles  were o c c a s i o n a l l y  repor ted  e v e n  
though  geometr ic  c a l c u l a t i o n  showed t h i s  t o  h e  i m p o s s i b l e  f o r  t h e  a l t i t u d e s  
i n v o l v e d  d u e  t o  t h e  c u r v a t u r e  o f  t h e  e a r t h .  Such  v i s i b i l i t y  was a c t u a l  and 
p o s s i b l e  o n l y  b e c a u s e  o f  a p r o n o u n c e d  a t m o s p h e r i c  r e f r a c t i o n .  

6 .  Winds 

S i n c e  t h e  wind i n s t r u m e n t  a t  S t o n i n g t o n  Is1 and  w a s  n o n - r e c o r d i n g :  

( a )  S t a t i s t i c s  o f  a v e r a g e  w i n d s  were o b t a i n e d  from s y n o p t i c  records 
( b )  Not ice  o f  e x a c t  t ime o f  wind s h i f t  w a s  s u b j e c t  t o  o b s e r v e r  l a x i t y  
( c )  Measuremen t  o f  p e a k  wind  w a s  s u b j e c t  to  o b s e r v e r  l a x i t y  i n  d e -  

( d )  D u r a t i o n  o f  g a l e s  o r  calms c o u l d  o n l y  b e  a p p r o x i m a t e d .  
t e c t i n g  peak  wind 

S h o r t  time v a r i a t i o n s  i n  wind  d i r e c t i o n  a n d  v e l o c i t y  were d i f f i c u l t  t o  ob- 
s e r v e  w i  t h s t a t  i o n  non -. r eco r d i  n g, i n  d i  r ec t - i n d  i c a ti n g, r i n d  e q u i  pmen t . 
However ,  o f t e n  a h a n d - h e l d  i n s t a n t a n e o u s - i n d i c a t i n g  anemometer  was b r o u g h t  
o u t s i d e  t o  i n v e s t i g a t e  g u s t i n e s s  f o r  a v i a t i o n  i n t e r e s t s .  G u s t i n e s s  i s  o f  
a v i a t i o n  i n t e r e s t  i n  d e s c r i b i n g  1 a n d i n g  c o n d i t i o n s  a n d  o f  meteorological  
i n t e r e s t  to o f t e n  i n d i c a t e  t h e  c a u s e  o f  t h e  wind.  For e x a m p l e ,  down- 
g l a c i e r  k a t a b a t i c  w i n d s  were q u i t e  g u s t y ,  b u t  w i n d s  from t h e  same d i r e c t i o n  
d u e  t o  a n  e x t e n s i v e  p r e s s u r e  s y s t e m  were q u i t e  u n i f o r m .  G u s t i n e s s  was re- 
p o r t e d  by a d d i n g  33 to  t h e  c o d e d  wind d i r e c t i o n .  

The  many s c a l e s  o f  r i n d  v e l o c i t y  s u c h  a s  k n o t s ,  MPH, MPS, ICH/HR, 
P e a u f o r t ,  v a r i o u s l y  u s e d  were a n  o c c a s i o n a l  s o u r c e  o f  i n e f f i c i e n c y .  
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7.  P a s t  Wea the r  

S i n c e  o n l y  3 o t s e r v a t i o n s  were made e a c h  d a y  a t  1 2 h ,  1 8 h ,  and  23h ,  
G17, t h e  c o o p e r a t i o n  o f  a l l  members  o f  t h e  e x p e d i t i o n  r a s  s o u g h t  i n  o b t a i r . -  
i n g  o b s e r v a t i o n s  o n  i n t e r i m  c o n d i t i o n s .  I t  was p a r t i c u l a r l y  f o r t u n a t e  
t h a t  o f  t h e  2 3  members  o f  t h e  e x p e d i t i o n ,  n i n e  p o s s e s s e d  a i r m a n  l i c e n s e s  
and  f o u r  o t h e r s  were n a v i g a t i o n a l  o f f i c e r s .  Such b a c k g r o u n d s  g r e a t l y  a s -  
s i s t e d  t h e  a c c u r a t e  r e p o r t i n g  o f  w e a t h e r  phenomena as  t i m e  p r e c i p i t a t i o n  
began ,  wind s h i f t s ,  c h a r a c t e r  o f  n i p h t ’ s  w e a t h e r  ( o b s e r v e d  by  n i g h t  wa tch -  
m a n ) ,  t r e n d  i n  c l o u d  movement, e t c .  Thus ,  w i t h  r e c o r d i n g  p r e s s u r e  and 
t e m p e r a t u r e  e q u i p m e n t  and numerous  r e a s o n a b l y  good i n t e r i m  w e a t h e r  n o t e s ,  
i t  was f e l t  t h a t  o u r  t h r e e  d a i l y  coded  o b s e r v a t i o n s  o f f e r e d  a good c l i m a t i c  
r e c o r d  and by n o t  h a v i n g  more f r e q u e n t  o b s e r v a t i o n s  f r e e d  o u r  l i m i t e d  man- 
h o u r s  f o r  more p i l o t - b a l  l o o n  work,  a n a l y s i s ,  and r e s e a r c h .  

8.  C e i l i n g  H e i g h t  

C e i l i n g  h e i g h t s  u p  t o  5 ,000  f t .  were e a s i l y  r e p o r t e d  w i t h  good a c -  
c u r a c y  d u e  t o  t h e  p r e s e n c e  o f  m o u n t a i n s  t o  a c t  a s  r e f e r e n c e  sca les  o f  a l t i -  
t u d e .  C e i l i n g s  i n  e x c e s s  o f  5 , 0 0 0  f t .  c o u l d  b e  e s t i m a t e d  from t h e i r  
t i i s t a n c e s  above  m o u n t a i n  p e a k s  o r  from r e c e n t  p i l o t  b a l l o o n  s o u n d i n g s .  On 
o n l y  o n e  o c c a s i o n  was i t  f e l t  n e c e s s a r y  t o  s p e c i a l l y  l a u n c h  a b a l l o o n  for  
c h e c k i n g  c e i l i n g  e s t i m a t i o n ,  a n d  t h i s  was f o r  a n  a v i a t i o n  i n t e r e s t .  Oc- 
c a s i o n a l l y  v e r t i c a l  v i s i b i l i t y  wou ld  b e  so good t h r o u g h  a c l o u d  d e c k  t h a t  
t h e  o b s e r v e r  h e s i t a t e d  t o  e s t a b l i s h  a c e i l i n g .  The  i n d e s c e r n i b l e  p o i n t  o f  
a p i l o t - b a l l o o n  a s c e n t  was o f t e n  u s e d  f o r  c e i l i n g  h e i g h t ,  and  when h i g h e r  
c l o u d s  c o u l d  b e  r e c o g n i z e d  t h r o u g h  any l o w  o v e r c a s t ,  t h e  low o v e r c a s t  was 
n o t  c o n s i d e r e d  a s  c o n s t i t u t i n g  a c e i l i n g .  

Here, a s  i n  o t h e r  ambiguous  w e a t h e r  e l e m e n t s ,  t h e  a v i a t i o n  v i e w p o i n t  
was h e l d .  

9 .  C l o u d s  

Whi l e  many of  t h e  c l o u d s  o b s e r v e d  a t  S t o n i n g t o n  I s l a n d  r e a d i l y  f e l l  
i n t o  s t a n d a r d  i n t e r n a t i o n a l  code t y p e s ,  t h e s e  e l  emen ts o f  t h e  c l o u d  d e -  
s c r i p t i o n  were n o t  g i v e n  due  r e c o g n i t i o n  i n  t h e  code:  

Where formed:  

( a )  G e n e r a l l y  
( b )  O v e r  m o u n t a i n  t o p s  p r i m a r i l y  
( c )  O v e r  n e a r b y  wa te r  a reas  
( d )  O v e r  n e a r b y  l a n d  a r e a s  

Cen si t y: 

( a )  Heavy ( o b s c u r e s  s u n )  
( b )  M o d e r a t e  ( p e r m i t s  f a i n t  s h a d o w s )  
( c )  T h i n  ( f a i r  v e r t i c a l  v i s i b i l i t y )  

Group  i n  g: 

( a )  S c a t t e r e d  
( b )  C o n g e s t e d  
( c )  S o l i d  l a y e r  
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T r e n d :  

( a )  Vot  u n d e r g o i n g  a p p a r e n t  c h a n g e  
( b )  D i u r n a l  v a r i a t i o n  o n l y  
( c )  I n c r e a s i n g  
( d )  D e c r e a s i n g  

T h e  t a b u l a t i o n  i s  i n t e n d e d  t o  b e  s u g g e s t i v e  r a t h e r  t h a n  c o m p r e h e n s i v e .  
I t  i s  d e s i r a b l e  t o  r e p o r t  a f t e r  an o b s e r v a t i o n  e v e r y  p o s s i b l e  s i g n i f i c a n t  
w e a t h e r  e l e m e n t .  

For example ,  an e x t e n s i v e  c a r p e t  o f  d e n s e  m a r i t i m e  s t r a t u s  may b e  a p -  
p r o a c h i n g  t h e  s t a t i o n  a n d  a t  t h e  t i m e  c o v e r i n g  1 / 4  o f  t h e  s k y .  U s i n g  t h e  
1942 US Land S t a t i o n  Code.  t h e  o b s e r v e r  would r e p o r t  o n l y  0.2 s t r a t u s  mov- 
i n g  f rom a c e r t a i n  d i r e c t i o n .  A l t h o u g h  some a d d i t i o n a l  d e t a i l s  c o u l d  b e  
p r o v i d e d  by an e x t e n s i v e  u s e  o f  t h e  s p e c i a l  phenomena g r o u p s ,  t h e  r e c i p i e n t  
o f  t h e  r e p o r t  c o u l d  n o t  be  e x p e c t e d  to g r a s p  t h e  i d e a  of an  i m p e n d i n g  
b l a n k e t  o f  s t r a t u s .  

TRAIL WEAlVER OBSERVATIONS 

D e s i r a b i l i t y  

I n  m i d w i n t e r  w h i l e  e x p e d i t i o n  members c o m p e t i n g  f o r  p o s i t i o n s  o n  s l e d  
j o u r n e y s  were t r a i n i n g  d o g  teams and p r e p a r i n g  t r a i l  g e a r ,  p l a n s  were b e i n g  
made b y  t h e  m e t e o r o l o g i c a l  d e p a r t m e o t  t o  h a v e  d a i l y  w e a t h e r  o b s e r v a t i o n s  
i n c l u d e d  i n  t h e  t r a i l  r o u t i n e .  A s  t h e  d o g s l e d  p a r t i e s  would b e  o p e r a t i n g  
a s  f a r  a s  500 miles  s o u t h  o f  t h e  main b a s e ,  any d a t a  t h a t  t h e y  c o u l d  e a t h e r  
would b e  i m p o r t a n t  f o r  c l i m a t i c  s u r v e y s ,  a i r  mass  c o r r e l a t i o n  w i t h  t h e  
b a s e ,  a n d  f o r  s p e c i f i c  a i d  t o  a v i a t i o n .  T r a i l  p a r t i e s  of many p r e v i o u s  
a n t a r c t i c  e x p e d i t i o n s  n e g l e c t e d  t o  r e c o r d  e v e n  t h e  m o s t  b a s i c  o f  m e t e o r o l -  
o g i c a l  d a t a ;  t h u s  any p o s t - e x p e d i t i o n  w e a t h e r  p i c t u r e  o f  t h e  a r e a  w h i c h  
t h e y  e x p l o r e d  i s  a t  t h e  mercy o f  an  a g e d  a n d  d i s t o r t e d  memory. 

D i  f f i c u l  t i e s  

The i n c l u s i o n  o f  w e a t h e r  o b s e r v a t i o n s  i n  t h e  t ra i l  r o u t i n e  was n o t  a 
s i m p l e  t a s k .  E x p l o r a t i o n ,  d i s t a n c e  c o v e r e d ,  s u r v e y i n g ,  o r  g e o l o g y - - s e l d o m  
m e t e o r o l o g y - - h a v e  b e e n  t h e  p r i m a r y  a ims  o f  A n t a r c t i c  t r a i l  p a r t i e s .  E a g e r  
t r a i l  members w i l l  s p e n d  t h e i r  d a i l y  e f f o r t s  t o  t h e  p o i n t  of h e a v y  f a t i g u e  
on a c c o m p l i s h i n g  p r i m a r y  a ims .  B e f o r e  and a f t e r  t h e  d a y ' s  r u n ,  t h e r e  is 
much r o u t i n e  work o n  d o g s ,  t e n t s ,  f o o d ,  a n d  c l o t h i n g .  I t  is u s u a l l y  o u t  o f  
t h i s  time t h a t  m e t e o r o l o g i c a l  o b a e r v a t i o n s  h a v e  t o  b e  t a k e n ,  r e c o r d e d ,  and 
from t i m e  t o  time r a d i o e d  t o  b a s e .  'Ihe - m e t " m a n  w i l l  h a v e  a minimum o f  
time and e f f o r t  t o  d e v o t e  t o  t h i s  t a s k .  F u r t h e r m o r e  s e v e r e  c o l d  makes t h e  
t e m p t a t i o n  o f  h i s  s l e e p i n g  b a g  i n s i d e  t h e  t e n t  v e r y  g r e a t .  I l e t e o r o l o g i c a l  
p r o c e d u r e  must  b e  s i m p l e .  

I m p o r t a n c e  o f  w e i g h t  

Weight  on  a t r a i l  p a r t y  i s  of p r i m a r y  i m p o r t a n c e .  The food r a t i o n  p e r  
doe i s  o n e  pound.  I f  a t e n - d o g  team c a n  c a r r y  r a t i o n s  f o r  40 d a y s ,  t h e n  t h e  
a d d i t i o n  of 10 pounds  of d e a d  w e i g h t  c u t s  t h e  d u r a t i o n  o f  t h e  t r i p  by o n e  
d a y .  I n  a d d i t i o n  to  s i m p l i c i t y  o f  o p e r a t i o n ,  m e t e o r o l o g i c a l  e q u i p m e n t  m u s t  
tar: l i g h t .  
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P e r s o n n e l  

Two l e c t u r e s  on w e a t h e r  o b s e r v i n g  were p r e s e n t e d  t o  e x p e d i t i o n  members 
a s p i r i n g  t o  t r a i l  j o u r n e y s .  They c o v e r e d  o b s t r u c t i o n s  t o  r i s i b i l i t y ,  
c l o u d s ,  w e a t h e r  for f l y i n e ,  and u s e  o f  i n s t r u m e n t s . .  The  two m e t e o r o l o g i c a l  
men s e l e c t e d  were g i v e n  a s h o r t  a d d i t i o n a l  d i s c u s s i o n  o n  c o d i n g  and A n t a r c -  
t i c  w e a t h e r  phenomena o f  s p e c i a l  i n t e r e s t .  I n  a d d i t i o n ,  b o o k s  were b o r -  
rowed from t h e  s t a t i o n  l i b r a r y  t o  s u p p l y  b a c k g r o u n d .  I t  was  f o r t u n a t e  t h a t  
b o t h  t r a i l  men p o s s e s s e d  a f a i r  m e t e o r o l o g i c a l  b a c k g r o u n d  f rom Naval  t r a i n -  
i n g .  

I n s  t r urn en  t s 

No m e t e o r o l o g i c a l  i n s t r u m e n t s  r e a l l y  d e s i g n e d  f o r  f i e l d  u s e  were p r o -  
v i d e d  t h e  E x p e d i t i o n ,  a n d  s u c h  e q u i p m e n t  h a d  t o  b e  i m p r o v i s e d  a t  t h e  A n t a r c -  
t i c  b a s e .  (See F i g .  8 ) .  I n s t r u m e n t s  i n i t i a l l y  f u r n i s h e d  t r a i l  p a r t i e s  

Fig. 8. Complete meteorological equipment carried by sledge 
prt ics :  (‘1)anenrometer i n  case, (2) aneroid, (3) met code 
book, (4) minimax thermometers, (5) free-air thermometers. 

t e m p e r a t u r e  chanp;es .  T h e  E cross s e c t i o n  p e r m i t t e d  

were : t h e r m o m e t e r  , 
b a r o m e t e r ,  minimax t h e r -  
mometers ,  and anemometer. 
The m i n  i m  ax t h e  mom - 
eters and anemometer  
were 1 a t e r  d i  s c a r d e d  
b e c a u s e  o f  w e i g h t .  I n  
t h e  d e s i g n  o f  a ther- 
mometer  mount,  t h e  f a c -  
t o r s  o f  u n b r e a k a b i l i t y ,  
c o n v e n i e n c e  o f  r e a d i n g ,  
a n d  t r u e  e x p o s u r e  t o  
f r e e  a i r  were con-  
s i d e r e d .  I t  was d e -  
c i d e d  t o  f l e x i b l y  mount 
o n e  a l c o h o l  and o n e  
m e r c u r y  t h e  rmomtt er i n  
t h e  recesses of  an E 
c r o s s  s e c t i o n  w h i t e -  
p a i n t e d - w o o d  f rame 
which  c o u l d  b e  f a s t e n e d  
o n t o  o n e  o f  t h e  u p r i g h t  
h a n d l e b a r  p o s t s  a t  t h e  
s t e r n  o f  t h e  s l e d .  The 
e x t r a  a l c o h o l  thermom- 
e t e r  was p r o v i d e d  f o r  
v e r y  c o l d  t e m p e r a t u r e s ,  
a s  a check  on t h e  mer- 
c u r y ,  ar,d a s  a conven-  
i e n t  and i n t e g r a l  
s p a r e .  S l e d  m o u n t i n g  
m i n i m i z e d  t h e  r i s k  o f  
i n s t r u m e n t  l o s s  a n d  
p e r m i t t e d  t h e  t e m p e r a -  
t u r e  t o  be  r e a d  w h i l e  
underway wi thou  t the 
u s e  o f  h a n d s .  ?his, i t  
war3 f e l t ,  e n c o u r a g e d  
t h e  o b s e r v e r  t o  t r a p  a 
maximum o r  minimum and 
r e l i a b l y  observe s u d d e n  
easv a c c e s s  t o  t h e  t h e r -  

mometers to r u b  i f f  f r o s t  o r  snow when n e c e s s a r y ,  y e t  e x c l u d e d  most o b j e c t s  
from s t r i k i n g  t h e  t h e r m o m e t e r s .  The E f rame  c o u l d  w i t h s t a n d  a c r u r h i n g  
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f o r c e  o f  300 pounds .  T h i s  m o u n t i n g  d e v i c e  was f a s t e n e d  o n t o  a box a t  t h e  
b a s e  and t e s t e d  hy k i c k i n g  t h e  box a r o u n d  t h e  b a s e  f o r  a b o u t  f i v e  m i n u t e s .  
The t h e r m o m e t e r s  c o u l d  n o t  be  b r o k e n ,  a l t h o u g h  t h e  co lumns  became s e p a r a t e d  
and had t o  h e  r e u n i t e d .  Some compromise w i t h  f r e e  a i r  t e m p e r a t u r e  m u s t  

h a v e  r e s u l t e d  on  s u n n y  d a y s ,  b u t  a s h a d e  
s c r e e n  would i n t r o d u c e  u n a c c e p t a b l e  
w e i g h t  and t h e  w h i r l i n g  o f  t h e r m o m e t e r s  
w a s  an u n d e s i r a b l e  c o m p l i c a t i o n .  T o t a l  
w e i g h t  o f  t h e  t h e r m o m e t e r s  and mount w a s  
1.1 pounds .  

The T a y l o r - b u i l  t a n e r o i d s  s u p p l i e d  
t h e  E x p e d i t i o n  for t r a i l  and  o u t p o s t  u s e ,  
h a v i n g  been  g r o s s l y  u n s a t i s f a c t o r y  (See 
A n e r o i d s ,  p . - 5 ) ,  W a l l a c e  and T i e r n a n -  
b u i  1 t, Corps o f E n g i n e e r s ,  a1 time ters 
were s u p p l i e d  t h e  t r a i l  p a r t i e s .  ( S e e  
F i g .  8 ) .  They weighed  two pounds  w i t h  
wooden c a s e  and were c o n s i d e r e d  p r a c t i -  
c a l l y  p e r f e c t l y  r e l i a b l e .  O n l y  an a v i a -  
t i o n  d a s h b o a r d  a l t i m e t e r  c o u l d  h a v e  b e e n  
b e t t e r  f o r  w e i g h t ,  l e g i b i l i t y ,  and  e a s e  
o f  c o n v e r s i o n  from a l t i t u d e  t o  p r e s s u r e .  

I n i t i a l l y ,  i t  was t h o u g h t  t h a t  max- 
imum and minimum t h e r m o m e t e r s  c o u l d  be  
c a r r i e d ,  and so a s m a l l  (15”  x 5 ”  x 5 ” )  
s h a d e  s h e l t e r  was c o n s t r u c t e d .  I t  w a s  
d e s i g n e d  t o  b e  mounted on  t o p  o f  t h e  s l e d  
w h i l e  u n d e r w a y ,  and t o  be  f a s t e n e d  b r o a d -  
s i d e  t o  t h e  wind on a s k i  s t r u c k  v e r t i -  
c a l l y  i n  t h e  snow d u r i n g  s l e e p i n g  p e r i o d s .  
( S e e  F i g .  9 ) .  Reset o f  t h e  maximum ther -  
mometer was a c c o m p l i s h e d  by w h i r l i n g  t h e  
w h o l e  box w i t h  t h e r m o m e t e r s  i n s i d e ;  w h i l e  
r e se t  o f  t h e  minimum was done  by g r a v i t y .  
T o t a l  w e i g h t  o f  t h e  minimax t h e r m o m e t e r  
box was 2 . 1  p o u n d s .  T r u e n e s s  o f  e x p o s u r e  
was c o n s i d e r e d  f a i r .  

I n  o r d e r  t o  a c c u r a t e l y  m e a s u r e  p e a k  
v e l o c i t i e s  e n c o u n t e r e d  i n  t h e  numerous 
d o w n - g l a c i e r  g a l e s  common t o  t h e  A n t a r c -  
t i c ,  a n  anemometer  w a s  p r o v i d e d  f o r  
t r a i l  p a r t i e s .  A s t a n d a r d  Weather  F u r e a u  
“SA” t h r e e - c u p  anemometer  was m o d i f i e d  t o  
make c u p s  r e a d i l y  d e t a c h a b l e  from t h e  
b e a r i n g  box,  a n d  t h e  b e a r i n g  box was 

F i g .  9 .  A n t a r c t i c - m a d e  miniinad f i t t e d  w i t h  an a d d i t i o n a l  g e a r  t r a i n  
thermometer  box  mounted  on ski which  r o t a t e d  an e x t e r n a l  p o i n t e r .  ( S e e  

w h i l e  s l e d g e  p a r t y  sleeps. F i g .  1 0 ) .  Wind v e l o c i t i e s  were measured  
by t i m i n g  t h e  number o f  r e v o l u t i o n s  made 

by  t h e  p o i n t e r ,  T o t a l  w e i g h t  w i t h  c a s e  was 2 . 3  pounds .  A f a c t o r y - b u i l t ,  
i n s t a n t a n e o u s  r e a d i n g ,  l i g h t  w e i g h t  anemometer  d e s i g n e d  for f i e l d  u s e  is 
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F i g .  1 0 .  Anemometer m o d i f i e d  f o r  t r a i l ,  A) i n  u s e  w i t h  d i a l  
f a c i n g  o u t ,  B )  p a c k e d  i n  box w i t h  c u p s  d e t a c h e d  f rom 

b e a r i n g  box .  

O b s e r v a t i o n s  

I n  view o f  t h e  s t r e n u o u s  e f f o r t  p u t  o u t  by t r a i l  p a r t i e s  f o r  t h e i r  
p r i m a r y  a ims ,  i t  was n o t  c o n s i d e r e d  d e s i r a b l e  t o  a s k  f o r  more t h a n  o n e  ob- 
s e r v a t i o n  a day .  

O b s e r v a t i o n s  were u s u a l l y  t a k e n  a t  t h e  c o n c l u s i o n  o f  t h e  d a y s  r u n  j u s t  
b e f o r e  s u p p e r .  T h i s  was a t o u t  8 A.?:. l o c a l  time or 12h  G'T. A t  t h i s  t i m e  
w e a t h e r  would  b e  c o d e d ,  and o f t e n  a f e w  p l a i n  l a n g u a g e  n o t e s  would  b e  en-  
t e r e d  i n  t h e  log book,  

When s e v e r a l  o f  t h e  m a j o r  a e r i a l  f l i g h t s  were made, t h r i c e  d a i l y  re- 
p o r t s  were t a k e n  by t h e  t r a i l  p a r t i e s  g e n e r a l l y  a t  1 2 h ,  18h ,  and  23h GhlT. 

O b s e r v a t i o n s  i n  g e n e r a l  c o n s i s t e d  o f  s t a t e  o f  s k y ,  wind,  p r e s s u r e ,  
t e m p e r a t u r e ,  s u r f a c e ,  and  t e r r a i n .  

C l o u d s ,  wind  d i r e c t i o n ,  and wind  f o r c e  were somewhat d i f f i c u l t  t o  ob- 
s e r v e  w i t h  a c c u r a c y  i n  t h e  f i e l d .  

C loud  c o v e r  o b s e r v a t i o n s  w e r e  b a s e d  on  a new c o d e  e x p l a i n e d  i n  t h e  
f o l l o w i n g  s e c t i o n .  
w i t h  a s s o c i a t e d  m e n t a l  b u r d e n s  and p o s s i b i l i t y  o f  e r ro r .  Wind f o r c e  
i n  t h e  a b s e n c e  o f  anemomete r s ,  was h a r d  t o  j u d g e ,  A t e n t a t i v e  d e s c r i p t i v e  
i n d e x  of  wind f o r c e s  a p p l i c a b l e  t o  A n t a r c t i c  c o n d i t i o n s  was i n c o r p o r a t e d  i n  
t h e  c o d e  book. ( S e e  p a g e s  33 and 3 4 ) .  

Wind d i r e c t i o n  r e q u i r e d  a s t u d y  o f  t h e  m a p e t i c  compass  

'Cod ing  

p o d i n g  was a n  i m p o r t a n t  e l e m e n t  i n  t h e  s u c c e s s  o f  t r a i l  w e a t h e r  o b s e r v -  
i n g .  I t  s h o r t e n e d  r a d i o  t r a n s m i s s i o n  and  r e d u c e d  t h e  mass  o f  w e a t h e r  
r e c o r d s ;  b u t  more i m p o r t a n t l y ,  i t  p r o v i d e d  a c o m p r e h e n s i v e  p a t t e r n  f o r  t h e  
o b s e r v e r  t o  follow when mak ing  h i s  o b s e r v a t i o n s .  T h e  r e l i e f  of  m e n t a l  b u r -  
den  o n  t r a i l  p a r t y  i s  f u l l y  a s  needed  as  t h e  p h y s i c a l .  The f a t i g u e d  o b -  
s e r v e r ,  when h e  h a d  c o m p l e t e d  h i s  coded  r e p o r t ,  c o u l d  rest s a t i s f i e d  t h a t  
a l l  s i g n i f i c a n t  e l e m e n t s  had  b e e n  c o v e r e d  and  none  o m i t t e d .  
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A f t e r  much d i s c u s s i o n  i t  was d e c i d e d  t h a t  n o  s t a n d a r d  c o d e  e x i s t e d  
wh ich  wou ld  b e  s u i t a b l e  f o r  o u r  n e e d s .  \\e w a n t e d  a c o d e  e a s i l y  t a u g h t  
p e r s o n n e l  w i t h  no f u r t h e r  m e t e o r o l o g i c a l  b a c k g r o u n d  t h a n  t h a t  g i v e n  n a v a l  
or a v i a t i o n  o f f i c e r s .  Yet  t h i s  c o d e  m u s t  c o m p r e h e n s i v e l y  r e p o r t  w e a t h e r  
from an a v i a t i o n  o p e r a t i o n a l  s t a n d p o i n t .  

Here i s  a t y p i c a l  w e a t h e r  m e s s a g e  t r a n s m i t t e d  from a t r a i l  p a r t y  i n  
t h e  RARE T r a i l  Code:  

KHSD WKU11 JNCN 9 3 7 4 8 0  7 0 3 8 4 5  

Rhich when d e c o d e d ,  s t a t e s :  

I ( - P a s t  w e a t h e r :  s k y  c o n t i n u o u s l y  c o v e r e d ,  b a s e  o f  c l o u d s  m a i n l y  u n d e r  

" P r e s e n t  w e a t h e r :  l a y e r  o f  c l o u d s  r e c e d i n g .  
S - T h e  d i r e c t i g n  o f  l o w  c l o u d s  ( r e p o r t e d  i n  p r e f e r e n c e  t o  t h e  d i r e c t i o n  o f  

C - S u r f a c e  wind i s  f o r c e  3 ,  n o t  g u s t y .  

2 ,000  f t .  

s u r f a c e  wind i n  t h i s  m e s s a g e  i s  NW. 

W - V i s i b i l i t y :  minimum 20 m i l e s ,  maximum o v e r  80 miles .  
K - V i d d l e  c l o u d s  d i r e c t i o n  ( t o  4 p o i n t s )  i s  E ,  t l iFh  c l o u d  d i r e c t i o n  i s  

['-The s k y  c o v e r  c o n s i s t s  o f  l o w  c l o u d s  c o v e r i n g  more t h a n  3 / 1 0 t h s  o f  s k y ,  

fl-The l e a s t  t e r r a i n  c l e a r a n c e  o f  c l o u d s  is found  to  t h e  N o r t h  where  i t  is 

s t a t i o n  a r y .  

some s c a t t e r e d  mid ,d l e  c l o u d s ,  a n d  some s c a t t e r e d  h i g h  c l o u d s .  

be tween  1 , 0 0 0  a n d  2 , 0 0 0  f t .  

J - T h e  h a r o m e t r i c  t e n d e n c y  i s  r i s i n g  s l o w l y ,  less  t h a n  7 m l / l 2 h r s .  The 

N-The s u r f a c e  i s  s a s t r u g i ,  w i t h  snow c o v e r ,  u n d e r  6 "  h i g h .  
C-The w e a t h e r  f o r  f l y i n g  i s  c l a s s i f i e d  a s  s u i t a b l e  b e c a u s e  t h e  e d g e  o f  

c l o u d s  i s  r e t r e a t i n g  from t h e  o b s e r v e r  a n d  e x p o s i n g  a c l e a r  sky. 
F-The t e r r a i n  i s  f l a t  snow c o v e r e d  l a n d .  

p e r i o d  o f  o b s e r v a t i o n  on  t h i s  o c c a s i o n  h a s  b e e n  t h e  l a s t  1 2  h o u r s .  

93 -The  t e m p e r a t u r e  i s  -7OF. 
74 -The  b a r o m e t e r  i s  974 mb. 
8 0 - T h e  e l e v a t i o n  i s  800 f t .  

7 0 3 - T h e  l a t i t n d e  i s  77O03' S .  
845-The l o n g i t u d e  i s  5 8 O 4 5 '  w.  

The  f o l l o w i n g  f e a t u r e s  a r e  o f  n o t e :  

The u s e  o f  l e t t e r s  r a t h e r  t h a n  n u m b e r s  more t h a n  d o u b l e s  t h e  u s e f u l  
m e a n i n g  o f  e a c h  c h a r a c t e r .  

The f i r s t  l i t e r a l  g r o u p  c o n t a i n s  o n l y  t h e  m o s t  b a s i c  w e a t h e r  i n f o r m a -  
t i o n  and  i s  e s p e c i a l l y  a p p l i c a b l e  when s t o r m y  w e a t h e r  c o n f i n e s  t h e  members 
of t h e  t r a i l  p a r t y  t o  t h e i r  t e n t s .  

When t h e  w e a t h e r  c l e a r s  somewhat  a n d  more d e t a i l s  a r e  n o t i c e a b l e ,  t h e  
s e c o n d  a n d  t h i r d  l i t e r a l  g r o u p s  c a n  b e  c o d e d .  

A s u r f a c e  d e s c r i p t i o n  i s  p r o v i d e d  t o ,  among o t h e r  p u r p o s e s ,  c h e c k  by 
s a s t r u g i  t h e  p r e s e n c e  o f  w i n d s w e p t  a r e a s .  

A t e r r a i n  d e s c r i p t i o n  is p r o v i d e d  t o  a s s i s t  t h e  meteorologis t  i n  h i s  
i n t e r p r e t a t i o n  of  t h e  o b a e r v a t i o n .  
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V i s i b i l i t y  r e p o r t s  b o t h  maximum and minimum r e a c h e s .  

T e r r a i n  c l e a r a n c e  o f  c l o u d s  is  r e p o r t e d  i n  p a s t  w e a t h e r  and  i n  p r e s e n t  
w e a t h e r .  O f t e n  t h e  d i r e c t i o n  o f  l e a s t  c l e a r a n c e  c a n  be s p e c i f i e d .  

A t e n t a t i v e  d e s c r i p t i v e  i n d e x  o f  wind f o r c e s  a p p l i c a b l e  t o  A n t a r c t i c  
c o n d i t i o n s  i s  p r o v i d e d  i n  t h e  c o d e  book. ( S e e  p a g e s  33 a n d  3 4 . )  

G u s t i n e s s  c a n  b e  r e p o r t e d  u n d e r  wind  f o r c e .  

T n  r e p o r t i n g  b a r o m e t r i c  t e n d e n c y ,  p r o v i s i o n  i s  made f o r  s e v e r a l  d i f -  
f e r e n t  i n t e r v a l s  o f  o b s e r v i n g  t h e  t e n d e n c y .  

The  c l o u d  c o v e r  i s  c l a s s i f i e d  more a c c o r d i n g  t o  t h e  c o m p o s i t i o n  and 
d i s t r i b u t i o n  o f  t h e  c l o u d e d  a r e a  r a t h e r  t h a n  t h e  c o m p l i c a t e d  forms o f  
m i d d l e  and h i g h  s t r a t u s  and  cumulus .  W h i l e  t h e  c l o u d  t a b l e s  n e e d  c o n s i d e r -  
aLle i m p r o v e m e n t ,  i t  i s  f e l t  t h a t  t h i s  l i n e  of  t h o u g h t  i n  c l a s s i f y i n g  
c l o u d s  is e a s i e r  t o  t e a c h  a n d  o f t e n  more u s e f u l  i n  p r a c t i c a l  f o r e c a s t i n g  o n  
a 3-6 h o u r l y  b a s i s .  

A c o p y  o f  t h e  t r a i l  w e a t h e r  c o d e  a p p e a r s  i n  t h e  a p p e n d i x .  

GENERAL REMARKS 

To Le c o m p l e t e l y  s u c c e s s f u l  , t h e  m e t e o r o l o g i c a l  p rog ram o f  a n y  A n t a r c -  
t i c  e x p e d i t i o n  s h o u l d  a c h i e v e  t h e s e  four a ims:  

1. T h e  p rompt  r a d i o i n g  o f  c u r r e n t  w e a t h e r  d a t a  t o  c e n t r a l  o f f i c e s  o f  
c o u n t r i e s  i n f l u e n c e d  b y  a n t a r c t i c  w e a t h e r  f o r  t h e i r  a n a l y s i s  a n d  d i s s e m i n -  
a t i o n .  

S e q u i  r emen t s :  

( a )  M a i n t e n a n c e  o f  a f i r s t  o r d e r  w e a t h e r  s t a t i o n  w i t h  u p p e r  a i r  

( b )  L o c a t i o n  i n  a m e t e o r o l o g i c a l l y  s t r a t e g i c  a r e a  
‘ ( c )  M a i n t e n a n c e  o f  a r e g u l a r  s c h e d u l e  o f  s y n o p t i c  o b s e r v a t i o n s  
( d )  The  a v a i l a b i l i t y  o f  a r e l i a b l e  h i g h - p o w e r e d  beamed r a d i o  

t r a n s r n i  t t e r  c o m p e t e n t l y  o p e r a t e d  and a d e q u a t e l y  s u p p l i e d  
w i  t h  e l  ec t r i  c i  t y  

( e )  C o n t a c t s  w i t h  c o u n t r i e s  t o  r e a c h  m u t u a l  a g r e e m e n t s  a b o u t  
c o d e s ,  u n i t s ,  and  r a d i o  s c h e d u l e s .  

soun d i  n g s  

Bene f i ts: -- 
( a )  F i r s t  hand  e x p e r i e n c e  w i t h  p o l a r / t e m p e r a t e  zone  w e a t h e r  

(b) The p h i l a n t h r o p i c  u s e  of s c i e n t i f i c  knowledge  (“good n e i g h -  
c o r r e l  a t i o n  

bor”) 

2. The c o m p i l a t i o n  and  r e d u c t i o n  o f  s e v e r a l  y e a r s  o f  w e a t h e r  d a t a  o f  a 
s o u t h  p o l a r  r e g i o n .  

R e a u i  r emen t s :  

( a )  M a i n t e n a n c e  o f  s e v e r a l  f i r s t  o r d e r  w e a t h e r  s t a t i o n s  i n  
m e t  eo ro lo  g i  ca 1 1 y s t r a t egi c 1 oca t i  on s 
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( b )  M a i n t e n a n c e  o f  s e v e r a l  a d e i u a t e l y  t r a i n e d  and e q u i p p e d  s u p -  
p l e m e n t a r y  w e a t h e r  o b s e r v a t i o n  s o u r c e s  s u c h  a s  o u t p o s t s ,  
s l e d g e  p a r t i e s ,  a n d  a i r m e n ’ s  r e p o r t s  

c o l l e c t e d  w e a t h e r  d a t a  i n t o  u s e f u l  s t a t i s t i c s  

g e n e r a l  p i c t u r e s  o f  a i r  m a s s e s ,  p r e s s u r e  p a t t e r n s ,  and  
s t o r m  p a t h s  

s t a r t  o f  a l l  s u b s e q u e n t  i n v e s t i g a t i o n s  t o  t h e  l e v e l  o f  
knowledge  a c h i e v e d  by  t h e  e x p e d i t i o n .  

( c )  An e f f i c i e n t  o r g a n i z a t i o n  f o r  t r a n s f o r m i n g  t h e  mass  o f  

( d )  A c o m p e t e n t  s e r v i c e  f o r  a n a l y s i n g  t h e  w e a t h e r  d a t a  i n t o  

( e )  Means o f  p u b l i s h i n g  and d i s s e m i n a t i n g  d a t a  t o  e l e v a t e  t h e  

B e n e f i  ts: 

( a )  P i c t u r e  o f  r e g i o n a l  n a v i g a t i o n a l  d i f f i c u l t i e s  c a u s e d  by 

( b )  P i c t u r e  o f  w e a t h e r  f a c t o r s  f o r  l o c a l  l i v i n g  c o n d i t i o n s  
( c )  P i c t u r e  o f  l o c a l  w e a t h e r  f o r  p o s s i b l e  e c o n o m i c  or m i l i t a r y  

w e a t h e r  

a c t i v i t i e s .  

3. The c l o s e  o b s e r v a t i o n  of r e g i o n a l  w e a t h e r  t o  ass i s t  t h e  e x p e d i t i o n ’ s  
a v i a t i o n  program a n d  o t h e r  o u t s i d e  a c t i v i t i e s .  

R e q u i r e m e n t s :  

( a )  M a i n t e n a n c e  o f  s e v e r a l  f i r s t  and  s e c o n d a r y  o r d e r  w e a t h e r  

( b )  A f a s t  c o m m u n i c a t i o n s  n e t w o r k  e m p l o y i n g  an e f f e c t i v e  mete- 
s o u r c e s  i n  m e t e o r o l o g i c a l l y  s i g n i  f i c a n t  l o c a t i o n 8  

o r o l o g i c a l  c o d e  t o  g a t h e r  a l l  o b s e r v a t i o n a l  d a t a  i n t o  t h e  
h a n d s  o f ,  . . . 
and o p e r a t i n g  o n  a n  ample  time b u d g e t .  

( c )  An a n a l y s t  and f o r c a s t e r  s k i l l e d  i n  c o l d  c l i m a t e  w e a t h e r  

B e n e f i t s :  

( a )  M i n i m i z e  v a i n  f l i g h t  a n t i c i p a t o r y  a c t i o n  
( b) Min i m i  ze  i ncompl e t e d  m i  s s i o n  s 
( c )  P r o m p t l y  f u r n i s h  w e a t h e r  d a t a  o n  a l t e r n a t i v e  a r e a s  t o  f l i s h t s  

( d )  O f f e r  optimum times and a l t i t u d e s  f o r  u t i l i z a t i o n  o f  f u e l  
( e )  P r o v i d e  w a r n i n g  o f  h a z a r d o u s  w e a t h e r  
( f )  Assist t h e  l e a d e r  i n  d e c i d i n g  p l a n s  o f  o u t s i d e  a c t i v i t y  

i n  p r o g r e s s  

4. The c a r e f u l  s t u d y  o f  w e a t h e r  phenomena p e c u l i a r  t o  t h e  a n t a r c t i c  con-  
t i n e n t  f o r  c o n t r i b u t i o n s  t o  t h e  f i e l d s  o f  p h y s i c a l  m e t e o r o l o g y .  

R e q u i r e m e n t s :  

( a )  A t  l e a s t  o n e  f i r s t  o r d e r  s t a t i o n  
( b )  P r o v i s i o n  f o r  n u m e r o u s  p o r t a b l e  s u p p l e m e n t a r y  s t a t i o n s ,  p r e -  

( c )  Upper  a i r  s o u n d i n g  e q u i p m e n t  
( d )  Access o f  m e t e o r o l o g i c a l  p e r s o n n e l  t o  t r a n s p o r t a t i o n ,  p h o t o -  

( e )  A s u i t a b l e  s t o c k  o f  s p e c i a l  i n s t r u m e n t s  a s  n e e d e d  
( f )  S c i e n t i f i c a l l y  c o m p e t e n t  p e r s o n n e l :  

f e r r a b l y  w i t h  a u t o m a t i c  r e c o r d i n g  e q u i p m e n t  

g r a p h i c  s e r v i c e s ,  and a h i g h  m a n - h o u r s  b u d g e t  

1. k e e n  i n  o b s e r v a t i o n  
2. r i c h  i n  knowledge  o f  t h e  h i s t o r y  o f  i n v e s t i g a t i o n  o f  

A n t a r c t i c  m e t e o r o l o g i c a l  p r o b l e m s  
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( e )  P r o f e s s i o n a l  i n t e r e s t  and means o f  p u r s u i n g  a n t a r c t i c  i n -  
v e s t i g a t i o n s  t o  c o n c l u s i o n  upon r e t u r n  to the U s. 

Renef i t s :  

( a )  Knowledge about  problems advancing the s c i e n c e  of 
meteoroloKy.  
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Copy o f  T r a i l  M e t e o r o l o g i c a l  Code  o f  RARE 

The f i r s t  tw g r o u p s  c a n  b e  o b s e r v e d  w i t h o u t  i n s t r u m e n t s .  The f i r s t  
g r o u p  d e s c r i b e s  w e a t h e r  a n d  wind;  t h e  s e c o n d ,  v i s i b i l i t y  and c l o u d s .  When 
t h e  s k y  i s  o b s c u r e d  and  v i s i h i l i t y  i s  u n d e r  0 . 1  mi l e  t h e  s e c o n d  g r o u p  n e e d  
n o t  b e  s e n t .  T h e  t h i r d  g r o u p  w i l l  h e  n e e d c d  when a f l i g h t  i s  p l a n n e d .  To 
a v o i d  a m b i g u i t y  t h e  t h i r d  g r o u p  s h o u l d  n e v e r  b e  s e n t  i f  t h e  s e c o n d  g r o u p  i s  
o m i t t e d .  The f o u r t h  p roup  r e p o r t s  t e m p e r a t u r e ,  p r e s s u r e ,  a n d  e l e v a t i o n .  
I t  is hoped  t h a t  t h e s e  i m p o r t a n t  e l e m e n t s  c a n  b e  r e p o r t e d  d a i l y .  Tlie f i f t h  
g r o u p  r e p o r t s  p o s i t i o n .  Dead r e c k o n i n g  p o s i t i o n s  a r e  a c c e p t a b l e .  E s t i -  
m a t e d  p o s i t i o n s  a r e  h e t t e r  t h a n  n o n e .  T h e  f o l l o w i n g  a s u r n p t i o n s  w i l l  h o l d  
a t  t h e  b a s e :  

I f  o n l y  o n e  l i t e r a l  g r o u p  i s  r e c e i v e d ,  i t  i s  t h e  f i r s t .  
I f  o n l y  t w o  l i t e r a l  g r o u p s  a r e  r e c e i v e d ,  t h e y  a r e  t h e  f i r s t  a n d  

I f  o n l y  o n e  n u r e r i c a l  g r o u p  i s  r e c e i v e d ,  i t i s  t h e  p o s i t i o n .  

A l l  l i t e r a l  g r o u p s  m u s t  b e  f o u r  l e t t e r s  l o n g  and  a l l  n u m e r i c a l  p r o u p s  

s e c o n d .  

m u s t  b e  s i x  n u m e r a l s  l o n g .  I f  a p a r t i c u l a r  e l e m e n t  i s  n o t  o b s e r v e d  o r  i s  
unknown,  t h e n  t h e  l e t t e r  Z w i l l  b e  p u t  i n  i t s  p l a c e .  I f  s e v e r a l  d e s c r i p -  
t i o n s  a p p l y  t o  a p a r t i c u l a r  w e a t h e r  e l e m e n t ,  t h e  o n e  n e a r e s t  t h e  end  o f  t h e  
a l p h a b e t ,  o r  t h e  h i g n e r  numera l  w i l l  b e  coded .  Check t h e  f i n a l  c o d e d  r e -  
p o r t  f o r  a m b i g u i t y  or e r r o r s .  

CODE SYMROLS 

The c o m p l e t e  c o d e  u s e d  for t r a n s m i t t i n g  w e a t h e r  o b s e r v a t i o n s  from 
t r a i l  p a r t i e s  a n d  t e m p o r a r y  o u t p o s t s  i s  r e p r e s e n t e d  s y m b o l i c a l l y  by  t h r e e  
l i t e r a l  g r o u p s  ( e a c h  o f  f o u r  l e t t e r s )  and two n u m e r i c a l  g r o u p s  ( e a c h  o f  
s i x  numbers )  : 

WwDF 

W 

D 
F 

V 

C 
h 

a 
S 

W 

rec 

w f  
E, 
TI’ 
PP 
EE 

LLL 
111 

VDcCh aSW fEs TTPP EE ILL111 

P a s t  w e a t h e r  
P r e s e n t  weather  
Wind d i r e c t  i o n  
Wind v e l o c i t y  

V i  s i  h i 1 i t y  
C l o u d  d i r e c t i o n  
r e s c r i p t i o n  o f  c l o u d  co,ver  
T e r r a i n  c l e a r a n c e  o f  c l o u d s  

Rarometri c t e n d e n c y  
D e s c r i p t i o n  of  s u r f a c e  
Weather f o r  f l y i n g  
S u p p l e m e n t a r y  e l e v a t i o n  o r  t e r r a i n  d e s c r i p t i o n  

T e m p e r a t u r e  
P r e s s u r e  
E l e v a t i o n  

L a t i  t u d e  
L o n g i t u d e  
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\N PAST WEATlIER 

\ 
C l e a r  s k i e s .  
P a r t l y  c l o u d y  s k i e s ,  or v a r i a b l e  s k i e s .  
H igh  c l o u d s  o n l y  
S k y  c o m p l e t e l y  c o v e r e d  w i t h  m i d d l e  t y p e  c l o u d s .  
S k y  c o m p l e t e l y  c o v e r e d  w i t h  low t y p e  c l o u d s ,  b u t  w i t h  

Sky c o n t i n u o u s l y  c o v e r e d ,  

Sky  c o n t i n u o u s l y  c o v e r e d ,  b a s e  o f  c l o u d s  m a i n l y  b e -  

Sky  c o n t i n u o u s l y  c o v e r e d ,  b a s e  o f  c l o u d s  m a i n l y  u n d e r  

Cumulonimbus,  v i s i b l e  w i t h i n  20 miles .  
Cumulonimbus ,  v i s i b l e  beyond  20 miles.  
D r i f t i n g  snow, s k y  v i s i b l e .  
D r i f t i n g  snow, s k y  i n v i s i b l e .  
Fog, s k y  v i s i b l e .  
Fog ,  s k y  i n v i s i b l e .  
L i g h t  s n o w f a l l .  
M o d e r a t e  o r  h e a v y  s n o w f a l l .  
L i g h t  r a i n ,  o r  d r i z z l e ;  o r  l i g h t  r a i n  and  snow. 
M o d e r a t e  o r  heavy  r a i n ,  o r  r a i n  a n d  snow. 
Snow f l u r r i e s ,  b l u e  s k y  o c c a s i o n a l l y  v i s i b l e .  
Snow f l u r r i e s ,  n o  b l u e  s k y  s e e n  b e t w e e n  f l u r r i e s .  
Showers .  
l l a i l  i n  any  form o r  amount .  

o cc as  s i o n  a1 b r e  a k s  . 
b a s e  o f  c l o u d s  m a i n l y  o v e r  

5 ,000 f t .  

tween 2 ,000  and  5 ,000  f t .  

2 ,000 f t .  

/ 

I n  l a s t  
t w e  1 ve 
h o u r s .  

A C l e a r  s k i e s .  
B Sky c o m p l e t e l y  c o v e r e d  b u t  n o  p r e c i p i t a t i o n .  
C P r e c i p i t a t i o n .  

> I n  P r e c e d i n g  
S i x  h o u r s .  

D 
E 
F 
G 
H 

I 

J 

K 

L 
M 
Iv 
0 
P 
0 
R 
S 
T 
U 
V 
W 
X 
Y 

\N PRESENT WEATHER 

A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
0 
P 
0 
R 
S 
T 
U 
V 
W 
X 

C l e a r  s k i e s .  
P a r t l y  c l o u d y  s k i e s .  
Sky  c o v e r e d  w i t h  c l o u d s .  
R a p i d  r i s e  i n  t e m p e r a t u r e  ( 1 0 :  F / h r . )  w i t h i n  l a s t  h o u r .  
R a p i d  f a l l  i n  t e m p e r a t u r e  ( 1 0  F / h r . )  w i t h i n  l a s t  h o u r .  
F ros t  d e p o s i t s  i n  p r e c e d i n g  t h r e e  h o u r s .  
G l a z e  d e p o s i t s  i n  p r e c e d i n g  t h r e e  h o u r s .  
L a y e r  o f  c l o u d s  r eced ing .  
L a y e r  o f  c l o u d s  a d v a n c i n g .  
V i s i b i l i t y  f a l l i n g  r a p i d l y  
Fog i n  p a t c h e s .  
L i g h t  c o n t i n u o u s  f o g .  
Moderate o r  t h i c k  f o g ,  s k y  v i s i b l e .  
M o d e r a t e  or t h i c k  f o g ,  s k y  i n v i s i b l e .  
L i g h t  storm o f  d r i f t i n g  snow. 
M o d e r a t e  o r  h e a v y  storm o f  d r i f t i n g  snow, s k y  v i s i b l e .  
H o d e r a t e  or h e a v y  s t o r m  o f  d r i f t i n g  snow,  s k y  i n v i s i b l e .  
L i g h t  s n o w f a l l .  
Moderate o r  heavy  s n o w f a l l .  
D r i z z l e ,  o r  d r i z z l e  and  fog.  
L i g h t  r a i n ,  o r  r a i n  a n d  snow mixed .  
M o d e r a t e  or heavy  r a i n ,  o r  r a i n  and  snow mixed .  
I n t e r m i t t e n t  f l u r r i e s  o f  snow. 
I n t e r m i t t e n t  s h o w e r s  o f  r a i n ,  o r  r a i n  a n d  snow mixed.  
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Y f l a i l ,  l arge  o r  s m a l l ,  accompanied  o r  n o t  accompan ied  b y  o t h e r  forms o f  
p r e c i p i t a t i o n .  

Yhen t h e  d i r e c t i o n  from wLicli low c l o u d s  m o v e  i s  unLnown, t h e  d i r e c -  
t i o n  from which the s * i r f a c e  w i n d  l l o w s  w i l l  he s e n t .  

A Calm 
R V a r i a t l l e  
C Y  
1; NE 
E E  

7 SE 
G S  
Ii SH 
I W  
J Y W  

"hen t h e  d i r e c t i o n  o f  low c l o l l d s  i s  known, i t  i s  p r e f e r e b l e  t o  s e n d  the 
d i r e c t i o n  from which  t h e  low c l o u d s  move: 

K S t a t i o n a r y  
L N  
21 NE 
1 ' E  
0 SE 

P S  
Q SH' 
1' w 
S NW 

C i r e c t i o n :  Fo r  20'E v a r i a t i o n ,  t h e  m a g n e t i c  compass  p o i n t s  t r u e  V o r t h  
when i t  r e a d s  340° .  

F " I U D  VELOCITY 

F o r  s t e a d y  w i n d s  c o d e  u n d e r  t h e  l e f t  hand  column. F o r  G u s t y  w i n d s ,  
when t h e  m i n i m r i m  v e l o c i t y  i s  l e s s  t h a n  h a l f  t h e  maximum, u s e  t h e  r i g h t  hand 
co 1 umn . 
F o r c e :  \l.  P. 11. Knots :  D e s c r i p t i o n :  

A 0  0 0 Ca lm.  Powder  snow f a l l s  plumb. 
B 1  1 - 3  1- 3 1 , igh t .  F a l l i n g  powder _ _ - _ _ - - - -  - - -  - - - - -  -----'.' 

snow s l i g h t l y  d e f l e c t e d .  

t o  f l a p  g e n t l y .  

d e f l e c t e d  30° f rom plumb. 

p a p e r .  T e n t  beeins to f l a p .  

e x t e n d e d  n e a r l y  h o r i z o n t a l .  D r i f t s  
o f  l i g h t  snow s h o o t  o f €  i n  streams 
from o k s t a c l  es. 

wires.  T i p  o f  s k i  p o l e  d e f l e c t e d  
o n e  f o o t  f r o n  plumb. 

p o l e  d e f l e c t e d  65O. 

c 2  4-7 4- 6 L i r h t .  T r a i l  f l a g s  h e g i n - - - - - - - - - - - - - - - - - -  -0 

D 3  8 - 1 2  7 - 1 0  L i & t .  L i e h t  s t r i n e  _ - - - - - - - -  - - - -  - - - -  - - - - - - -  P 
E 4 13-18  11-16  4, loderate .  R a i s e s  l o o s e - -  - -  - - -  - -  - -  - -  - - -  - -  - - -  0 
F 5  19 - 2.L 17 - 2 1  F r e s h .  L i e h t  s t r i n g  - - - - - - - - -  

C 6 25-31  22-27  S t r o n g .  Air w h i s t l e s  p a s t  - -  - - - - -  - - -  - - - - - - - -  S 

S t r o n g ,  D a n g l i n g  s k i  - -- - - -  - -  -- - - - - - -  --- -- --T t f 7  32-38 28 - 3 3  
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F o r c e :  !I. P. 1 I .  K n o t s :  D e s c r i p t i o n :  + 

I 8  3 9-46 34-40 G a l e .  S m a l l  s a s t r U e i - - - - - - - - - - - - - - - - - - - - - - - l '  
fo rmed .  I m p o s s i b l e  t o  s t a n d  e r e c t  
w i t h  f e e t  t o g e t h e r .  

e r e c t  w i t h  f e e t  b r a c e d .  

s as  t r u g i  formed.  

.J 9 47 -54  41 -47  C a l e .  I m p o s s i b l e  t o  s t a n d - - - - - - - - - - - - - - - - - - \ +  

K 10 55 -63  48-55 S t r o n g  G a l e .  L a r p e - - - - -  - - - - -  - - - -  - - - - -  ------H 
--u S t r o n g  Ga 1 e .  - - -  - - - - - - - - - - - - - - - - - - - - - -  - - - - - L 11 64-75 56 -65  

M 1 2  7 5 -  6 5 -  I i u r r i c a n e .  L a r g e  c h u n k s - - - - - - - - - - - - - - - - - - - -  Y 
o f  windpacked  snou  b r o k e n  l o o s e  
and f l y i n p  i n  a i r .  Kind  r o a r  and 
rumtile v e r y  l o u d .  

+ T e n t a t i v e .  

v VISIBILITY 

A 
F 
c 
I! 
E 
F 
G 
I I  
1 

B e t w e e n  0 and 0 . 1  m i  l e  
R e t w e e n  0 . 1  and 0. 5 m i l e  
Pe tween  0. 5 and 1.0 mile  
B e t w e e n  1 and  5 miles 
Between 5 and 1 0  mi les  
Between 1 0  and 20 m i l e s  
Between 20 and 40 m i l e s  
Pe tween 40 and  8 0  m i l e s  
Pe tween  80 and  100 m i l e s  

51 i n  i mum: 

K 0. 5 mile  
L 0 .5  m i l e  
M 0 . 5  m i l e  
N 0 . 5  mi le  
0 0 . 5  mi le  

P 5 miles 
Q 5 m i l e s  
R 5 miles 
S 5 m i l e s  
T 5 mi les  

M a  x i  mum: 

1 mi le  
5 mi les  

10 miles 
20 mi les  
O v e r  20 miles 

1 0  miles  
20 miles 
40 miles 
80 miles 
Over  80 mi les  

I n  a l l  d i r e c t i o n s .  

Minimum: hl a x i  m um: 

U 2 0  m i l e s  40 m i l e s  
V 20 miles  80 miles 
W 20 miles  O v e r  80 mi les  

X 40 miles  80 miles 
Y 40 mi les  O v e r  80 mi les  

Z 

D, CWUD DIRECTION 

V i d d l e  C l o u d s :  H i u h  C l o u d s :  M i d d l e  C l o u d s :  

(Moving  f rom)  (Moving  from) 
A O+ 0 F N 
B 0 N G N 
C -0 E H N 
D 0 S . I  N 
E 0 W J N 

l l i a h  C l o u d s :  

~~ 

*No c l o u d s ,  or c l o u d s  a p p a r e n t l y  s t a t i o n a r y  . 
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M i d d l e  C l o u d s :  

(Moving from) 
K E 
L E 
hl E 
N E 
0 E 

P s 
Q s 
R s 
S s 
T S 

C 

A 
B 

c 
I! 

E 

F 
G 

I 1  

I 

J 

K 

L 
M 
N 

0 

P 
0 

Kote: - 

High C l o u d s :  

0 
N 
E 
s 
W 

M i d d l e  C l o u d s :  H i g h  C l o u d s :  

(Vovi  n g f rom) 
U w 0 
V W h: 
W W E 
X w S 
Y w W 

Z No o b s e r v a t i o n ,  or s k y  ob- 
s c u r e d .  

DESCRIPTION OF CLOUD COVER 

T s t a n d s  f o r  t e n t h s  o f  s k y  c o v e r e d  b y  c l o u d .  

L o w  C l o u d s :  

None 
Patch 'es  o r  s t r a t u s ,  

S c a t t e r e d  c u m u l u s ,  

C o n g e s t e d  c l o u d ,  

O v e r c a s t ,  1OT 

1T- 3T 

1T- 3T 

4T-91 

No low c l o u d s ,  o r  
low c l o t i d s  c o v e r -  
i n g  less t h a n  
3T. 

I 
1 

M i d d l e  C l o u d s :  H igh  Clouds:  

> No m i d d l e  or h i g h  c l o u d s .  

Yone S c a t t e r e d ,  1T-3T 
None C l o s e l y  p a c k e d ,  or 

Pone  C l o s e l y  p a c k e d ,  o r  

S c a t t e r e d ,  .or l a y e r ,  S c a t t e r e d . ,  IT-3T 

S c a t t e r e d ,  or l a y e r ,  C l o s e l y  p a c k e d ,  o r  

S c a t t e r e d ,  o r  l a y e r ,  C l o s e l y  p a c k e d ,  o r  

l a y e r ,  1T-3T 

l a y e r ,  JT-1OT 

a n y  amount .  

any  amount.  l a y e r ,  1 7 - 3 T  

any amoun t .  1 a y e r  , 1T-IOT 

Yo IiiFh c l o u d s ,  o r  
h i p h  c l o u d s  o c c u p y i n g  
less  t h a n  1T. 

S c a t t e r e d ,  1T-3T 
S c a t t e r e d  , 4T-6T 
S h e e t ,  or l a y e r ,  

S h e e t ,  o r  l a y e r ,  

T h i n  l a y e r ,  7T-1OT 
T h i c k  l a y e r ,  7"-10T 

17'-3T 

4T- 6T 

\ 

I? 
c 

I :  

I 

J 

K 

L 
M 
K 

0 

P 
Q 
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Lor C l o u d s :  

R 
S 

T 
U v Low c l o u d s  c o v e r -  

i n g  more t h a n  3T. 
W 

X 

M i  d d l  e Cloa ds:  
/ 

None 
None 

S c a t t e r e d  
S c a t t e r e d  
S c a t t e r e d  

L a y e r ,  or c l o s e l y  

L a y e r ,  or c l o s e l y  
p a c k e d  

p a c k e d  
\ 

H i g h  Clouds: 

S c a t t e r e d  R 
C l o s e l y  p a c k e d ,  or S 

None T 
S c a t t e r e d  U 

1 a y c r  

C l o s e l y  p a c k e d ,  or v 
l a y e r  

No ne  W 

S c a t t e r e d ,  or l a y e r  X 

Y Cumulonimbus Cumu lo  n i  mbua Cumul o n i  mbus Y 
Z No o b s e r v a t i o n ,  s k y  o b s c u r e d ,  i n  c l o u d ,  (or i n  t e n t ) .  

h 
A No c l o u d s .  

' IERRAIN CLEARANCE o f  lowest c l o u d  o c c u p y i n g  more t h a n  l / l O t h  o f  r k y .  

H e i g h t  of c l o u d  b a s e :  D i r e c t i o n  from o b a e r r a r  to  c l o u d :  

B 
C 
D Under  1 ,000  f e e t  
E 
F 

Overhead.  

w 
O v e r h e a d  
N 
E 
S c W 

G 

I Between 1 ,000  and  2,000 f e e t  
J 
K 

n 

L 
M f iverhead 
N Between 2.000 and  5 ,000  f e e t  < E  
0 
P 

Q 
R 
S O v e r  5,000 f e e t  
T 
U 

Overhead  
N 
E 
S c W 

*If  d i 0 t - t  fog  i m  reported and there are no cloudr i n  the  mky, then code lotterm B 
through F ray be u w d  to i n d i c a t e  the d irec t ion  where the fog  butt  eximtm. 

a BAWMIRRICTIWDFNCY 

In p r e c e d i n g  h o u r .  
A S t e a d y  
B 
C 

R i s i n g  r a p i d l y ,  more t h a n  1/2mb ( . 0 2 " )  
F a l l i n g  r a p i d l y ,  more t h a n  l / b b  ( . 02" )  



1 1 1  p r e c e d i n r  s i x  hours .  

I n  p r e c e d i n v  t w e l v e  
I iours .  

S t e a d y  
E R i s i n g  s l o w l y ,  l e s s  t h a n  3 - 1 / 2 m b ( . l W )  
F R i s i n g  r a p i d l y ,  more t h a n  3 - l / 2 m L ( .  1 " )  
G F a l l i n g  s l o w l y ,  l e s s  t h a n  ? - 1 / 2 m L ( .  1 " )  
H F a l l i n g  r a p i d l y ,  more clian 3-1/2ml.( .  1") 

I S t e a d y  
J I j i s i n p  s l o w l y ,  l e s s  t h a n  7mb( .2")  
K R i s i n g  r a p i d l y ,  more t h a n  7 m h ( .  2 " 1  
L railing s l o w l y ,  l e s s  t h a n  7 m h ( . ? " )  
M F a l l i n g  r a p i d l y ,  more t h a n  7 m b ( . 2 " )  

s DESCRIPTION OF SURFACE 
( o r  s u h s u r f a c e  r e a c h e d  b y  L o o t )  

A 
B 
c 
D 
E 
F 
C 
! I  
I 
.I 

B a r e  e l  a c i  e r  i c e  

Rock b e a c h  
Powder  snow, d r y ,  1 - 6  i n c h e s  d e e p  
Powder  snow, d r y ,  6 - 1 2  i n c h e s  d e e p  
Powder  snow, d r v ,  o v e r  1 2  i n c h e s  d e e p  
S t i c k v  snow, damp, 1-6 i n c h e s  d e e p  
s t i c k y  snow, damp, o v e r  6 i n c h e s  d e e p  
S l u s h y  snow, w e t ,  1-6 i n c h e s  d e e p  
S l u s h y  snow, w e t ,  o v e r  6 i n c h e s  d e e p  
C r u s t y ,  o r  windpacked  snow, b r e a k a b l e  by  L o o t s  
C r r i s t y ,  o r  w i n d p a c k e d  snow, u n h r e a k a b l  e by I > o o t s  
S a s t r u e i ,  w i n d s w e p t ,  u n d e r  6 i n c h e s  Iiiglt 
S a s t r u g i ,  with snow c o v e r ,  u n d e r  6 i n c h e s  h i g h  
S a s t r u p i ,  6 -10  i n c h e s  h i g h ,  e a s i l y  h r e a k a l i l e  I > ?  b o o t s  
P r a s h  i c e ,  i r r e p l a r i t i e s  u n d e r  h i n c h e s  h i g h  

x t e n s i v e  r o c k  o u t c r o p  r.  

l ' n s u i  t a b l e  for 
t a k e o f f  and  
l a n d i n g  

Q S a s t r u g i ,  o v e r  6 i n c h e s  h i p h ,  u n b r e a k a b l e  by b o o t s  
'' S a s t r u g i ,  o v e r  10 i n c h e s  h i g h  
S H i g h  d r i f t s  
T f l i g h l y  i r r e g u l a r  b r a s h  i c e  
I '  C r e v a s s e s .  o r  o p e n  l e a d s  
1' 
H E x p o s e d  r o c k s  

I r r e g u l a r .  t e r r a i n ,  o r  i c e b e r e s  p r e v o l e n t  I 
A E x c e l l e n t :  KO c l o u d s .  
P E x c e l l e n t :  L e s s  t h a n  0 .  1 c l o u d  v i s i b l e  

r Suitable: F'dpe o f  clolicis r e t r e a t i n F  from o b s e r v e r  a n d  e x p o s i n g  c l e a r  

I '  S u i t a b l e :  S c a t t e r e d  c i r r u s ,  n o t  i n c r e a s i n g .  
E S u i  t a b l e :  S c a t t e r e d  m i d d l e  c l o u d s ,  n o t  i n c r e e s i n p .  
F S u i t a b l e :  S c a t t e r e d  low t y p e  c l o u d s  a p p a r e n t l y  o f  d i u r n a l  d r r r a t i o n ,  

s k y .  

not l i k e l y  t o  c o v e r  o v e r  0 .3  of  s k y .  

C U n f a v o r a b l e :  I n c r e a s i n g  v i s i b i l i  t v  and  c e i l i n g s ,  improvemen t  l i k e l y ,  

11 I h f a v o r a b l e :  R a p i d l y  a d v a n c i n g  u p p e r  c l o u d s .  
I ; ' n f a v o r a L l e :  Bank o f  fog i n  d i s t a n c e ,  a p p a r e n t l y  s t a t i o n a r y  b u t  d e v e l -  

b u t  r e c e s s i o n  p o s s i l i l e .  

opmen t po ssi b l  e. 
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J t l a z a r d o - i s :  
K f l a z a r d o u s :  
L Haza rdous :  
\1 Hazardous :  
'V f l a z a r d o u s :  
0 H a z a r d o u s :  
P H a z a r d o u s :  
Q Vaza rdous :  

t t o r i z o n  o b s c u r e d  
S t r o n g  w i n d s ,  t u r b u l e n c e ,  or g u s t s  
D r i  f t i n g  snow 
l-0 E 
P r e c i p i  t a ti o n  
A d v a n c i n g  c l o u d  c o v e r  
Reduced  v i s i t i l i t y  
Low c e i l i n g s  

SUPPLRMENTARY ELEVATION OR TERRAIN DESCRIPTION 

N'lien known w i t h  a c c u r a c y  t h e  t e n s  d i g i t  o f  t h e  e l e v a t i o n  i n  f e e t  w i l l  
h e  s e n t :  

A 0  
B 1  
c 2  
D 3  
f 4  

F 5  
G 6  
t i  7 

,! 9 
r n  

When t h e  t e n s  d i g i t  o f  t h e  e l e v a t i o n  i s  n o t  s e n t ,  t h e  f o l l o w i n g  t e r -  
r a i n  d e s c r i p t i o n  w i l l  be  s e n t :  

K 
L 
!I 
\ 
0 
P 
c) 
P 
S 
T 
L' 
\' 
w 
X 

I n  s h a l l o w  v a l l e y  o r  t r o u g h  
I n  v a l l e y  or t r o u g h  s u r r o u n d e d  by m o u n t a i n s  
I n  a m p h i t h e a t e r  o r  c i r q u e  
On f l a t  snow c o v e r e d  l a n d  
On b a r e  g l a c i e r  i c e  
On or w i t h i n  100 f e e t  o f  rock o u t c r o p  o r  beach  
On r i d e  of m o u n t a i n  o r  open  s l o p e  
On s l o p i n g  g l a c i e r  
On p e a k ,  r i d g e ,  c r e s t ,  o r  k n o l l  
Feyond o n e  mi l e  f rom s e a  and  open  water  v i s i b l e  
W i t h i n  o n e  mi le  from s e a  and  no open  w a t e r  v i s i h l e  
On s h e l f  i c e  
On sea  i c e  
W i t h i n  o n e  m i l e  f rom sea and open  w a t e r  v i s i h l e .  

TE\IPERA?URE TT 
PRESSURE PP 
ELEVATION EE 
LATITUDE 

LOYGI'IUDE I I I 
'IT T e m p e r a t u r e :  T h e  t e n s  and u n i t s  d i g i t s  o f  t h e  t e m p e r a t u r e  i n  d e g r e e s  

F a h r e n h e i t  w i l l  be s e n t .  When t e m p e r a t u r e  is n e g a t i v e ,  100 wi l l  be 
a l p e L r a i c a l l y  added and t h e  t e n s  and u n i t s  d i g i t s  o f  t h e  s u m  s e n t .  

FT P r e s s u r e :  The t e n s  end u n i t e  d i g i t s  o f  t h e  p r e s s u r e  i n  m i l l i b a r s  w i l l  
be s e n t .  

E E  E l e v a t i o n :  When u n d e r  1 , 0 0 0  f e e t ,  t h e  h u n d r e d s  and t e n s  d i u i t s  w i l l  be 
s e n t .  "hen  o v e r  1 , 0 0 0  f e e t ,  t h e  t h o u s a n d s  and  h u n d r e d s  d i p i t s  w i l l  be  
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I PRE.SSI'RE COKVERSIOS TARLF. 
7 I n c h e s :  . o  . 1  . 2  . 3  . 4  . 5  . 6 .  . I  .8 .9 

\Ti 1 1 i b a r s :  

20 6 7 :  681  684.  687 691  694 698 701. 704 707 
21  711  714  718 721 723  7 2 8  7 3 1  735 738 742 

22 745. 748  752  755  759 762 765 769 772 775  
23 779 782  786 789. 792 796 799 8 0 3  806. 809 

24 8 1 3  816 819 8 2 3  826 830 833.  836 840 843 
25 847 850 .  853  857 860 8 6 4  867 870 8 7 4  877 

26 880 8 8 4  887 8 9 1  894.  897 9 0 1  904  908 9 1 1  
27 9 1 4  918 9 2 1  9 2 4  928 9 3 1  9 3 5  938.  9 4 1  945  

28 948 9 5 2  055.  958 96.2 9 6 5  969 972 975  979 
29 982. 985  989 992 996 999. 002 006. 009 013 

30 1016 019 023 026 029 033 036 040 043. 046 
31 1050 053 057 060. 063 067 070 073 077 080 

I 
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