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PREFACE 

T h i s  r e p o r t  i s  t h e  s e v e n t h  of a ser ies  of r e p o r t s  on s c i e n t i f i c  p r o j e c t s  

comple t ed  by members of t h e  Ronne A n t a r c t i c  R e s e a r c h  E x p e d i t i o n  d u r i n g  ‘1947 and 

1948. I t  c o n t a i n s  a p r e l i m i n a r y  d e s c r i p t i o n  of t i d a l  work accompl i shed .  I n -  

c l u d e d  are t h e  r e s u l t s  o f  p r o c e s s i n g  by t h e  U. s. C o a s t  and G e o d e t i c  S u r r e y .  

The t i d a l  a t a t i o n  was l o c a t e d  a t  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, Palmer Pe- 

n i n s u l a ,  A n t a r c t i c a ,  68’ 12’s-67°00’W., on t h e  w e s t e r n  c o a s t  of a g l a c i e r - c l a d  

moun ta inous  p l a t e a u - p e n i n s u l a  p r o j e c t i n g  i n t o  p r e v a i l i n g  w e s t e r l y  winds.  

T h i s  r e p o r t  was p r e p a r e d  by A.  A.  Thompson, G e o p h y s i c i s t ,  i n  c h a r g e  o f  

g e o p h y s i c a l  i n v e s t i g a t i o n s  for t h e  E x p e d i t i o n .  

Commander F inn  Ronne 
USNR ( I n a c t i v e )  
E x p e d i t i o n  Leade r  
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Fig. 1. Map showing locations of Stonin@on Island Base 
and Routes of Trail Parties. 
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TIDAL WHK ON MARGUERITE H A Y ,  AYTAHCTICA 

I .  P u r p o s e s .  

The  t i d a l  s t u d i e s  o f  t h e  Ronne A n a r c t i c  R e s e a r c h  E x p e d i t i o n  had t w o  es- 

( 1 )  To o b t a i n  a maximum o f  c o n t i n u o u s  r e c o r d s  o f  t h e  t i d a l  movement f o r  

( 2 )  To c o o r d i n a t e  t h e  r e s u l t i n g  datum p l a n e s  i n t o  a t  l e a s t  t h r e e  t i d a l  

s e n t i a l  pu rposes :  

t h e  s t u d y  and p r e d i c t i o n  o f  t i d e s  i n  t h e  a r e a .  (See F i g .  2 ) .  

bench marks i n  bed r o c k  f o r  s e a  l e v e l  r e f e r e n c e  p o i n t s .  

Depth  c h a r t s  or e l e v a t i o n s  of o t h e r  l a n d  marks ,  c a n  be  made r e l a t i v e  t o  
t hese  r e f e r e n c e  p o i n t s  and t h u s  r e l a t i v e  t o  any o f  t h e  sea  l e v e l  datum p l a n e s .  
Any l a t e r  t i d a l  work done i n  t h e  a r e a  and t i e d  i n t o  t h e  bench marks ,  c a n  be 
used  f o r  compar i son  o f  mean s e a  l e v e l  or o t h e r  datum p l a n e s . * *  

11. D e s c r i p t i o n  o f  I n s t r u m e n t  and Housing.  

The i n s t r u m e n t  used  was a s t a n d a r d  a u t o m a t i c  t i d e  g a g e  u s e d  by t h e  Coast  
and G e o d e t i c  Survey .  A f l o a t  o p e r a t e s  i n  a v e r t i c a l  box or p i p e  t o  which tht. 
s low moving t i d e  h a s  f r e e  access ,  w h i l e  t h e  more r a p i d  moving waves r e s u 1 r i P . P  
from winds  a re  l a r g e l y  damped o u t  by t h e  r e l a t i v e l y  s m a l l  s i r e  o f  t h e  i n l e t  t.0 

t h e  p i p e .  The r ise  and f a l l  o f  t h e  f l o a t  o p e r a t e s  a w o r m  screw on  t h e  gaer: 
which moves a p e n c i l  t o  and f r o  across  a wide  s t r i p  o f  p a p e r  which,  i n  t ,ur i i  i s  
moved f o r w a r d  by c l o c k  work. The combined mot ion  o f  p e n c i l  and p a p e r  g i v e s  .a 

c o n t i n u o u s  g r a p h  showing t h e  r i s e  and f a l l  o f  t h e  t i d e .  The s c a l e  of  t h p  " r a p h  
c a n  be r e g u l a t e d  so t h a t  t h e  e x t r e m e  t i d e s  c o v e r  t h e  w i d t h  of t h e  t i d e  pape r .  
Due t o  t h e  s m a l l  r a n g e  o f  t i d e  i n  M a r g u e r i t e  Bay, A n t a r c t i c a , a  s c a l e  of o n e  t o  
s i x  was used .  I n  o t h e r  words,  a o n e - i n c h  d r o p  on t h e  p a p e r  i n d i c a t e d  a s i x -  
i n c h  f a l l  i n  t i d e .  A s c h e m a t i c  view o f  i n s t a l l a t i o n  o f  t h e  s t a n d a r d  a u t o m a t i c  
t i d e  gage  i s  g i v e n  i n  F ig .  3. The s i t e  on  which t h e  t i d a l  house  res t s  s h o u l d  
be  c o m p l e t e l y  s t a t i o n a r y  f o r  any  a c c u r a t e  c o o r d i n a t i o n  o f  datum p l a n e s  w i t h  
bench marks.  F r e q u e n t  e l e v a t i o n  measurements  a r e  made from t h e  water l e v e l  t o  
a r e f e r e n c e  p o i n t  and e n t e r e d  a t  t h e  co r rec t  t i m e  on t h e  g r a p h .  T h e s e  e l e v a -  
t i o n  measurements  a r e  c a l l e d  s t a f f  r e a d i n g s .  The t i d e  may t h u s  be t i e d  i n t o  
t h e  bench marhs .  ( S e e  S e c t i o n  V ) .  A s c h e m a t i c  d r a w i n g o f t h e  i n s e a l l a t i o n  a c t -  
u a l l y  used  i s  found i n  F i g .  5.  A p h o t o g r a p h  o f  t h e  h o u s i n g  is found i n  Fig.  8. 

The p o r t a b l e  a u t o m a t i c  t i d e  g a g e ,  an  a l t e r n a t i v e  machine,  was d e s i g n e d  by 
t h e  Coast Surrey f o r  u s e  i n  o b t a i n i n g  s h o r t  s e r i e s  of o b s e r v a t i o n s .  I t  i s  pro-  
v i d e d  w i t h  a smal le r  f l o a t  which  o p e r a t e s  i n  a c o n v e n i e n t  s i z e  i r o n  p i p e  which 
s e r v e s  a l s o  as  a s u p p o r t  f o r  t h e  gage. An i r o n  c o v e r  p r o t e c t s  t h e  gage  from 
t h e  w e a t h e r  and e l i m i n a t e s  t h e  n e c e s s i t y  f o r  any s p e c i a l l y  b u i l t  she l te r .  

A l t h o u g h  t h i s  gage i s  more p o r t a b l e  and more e a s i l y  i n s t a l l e d ,  t h e  records 
o b t a i n e d  from t h e  s t a n d a r d  o n e  a r e  f a r  more a c c u r a t e .  The c h i e f  d i f f i c u l t y  
w i t h  t h e  l a t t e r  is n o t  t h e  o p e r a t i o n ,  b u t  t h e  h o u s i n g  p r o t e c t i o n .  Once t h e  
s t a n d a r d  machine i s  c o r r e c t l y  i n e t a l l e d ,  less t r o u b l e  is had from it.. 

*For more information about t i d e  qager and t h e i r  operat ion  oee"LI.nuaI of Tidal Obnt- 
vation." (C0m.t m d  Geodet ic  Survey Spec ia l  P u b l i c a t i o n  No. 1 9 6 . )  . 

**For more informat ion on the purpomc o f  t i d e  obmertat ions ,  nee "The S c i e n t i f i c  Monthly," 
A u y m t ,  1932, VOJ. XXXV, pp. 162-168.  
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111. T i d e  S t a t i o n s  i n  High L a t i t u d e s .  

FiR. 3 .  S c h m a t i c  v i e r  o f  i n s t a l l a t i o n  
of  standmrd automatic t i d e  gage. 

I n  c o l d  c l i m a t e s ,  k e r o s e n e  i s  
g e n e r a l l y  used  i n  f l o a t  w e l l s  t o  p r e v e n t  
f r e e z i n g .  The column o f  k e r o s e n e  s h o u l d  
be from two t o  f i v e  f e e t  i n  h e i g h t .  The 
amount o f  k e r o s e n e  which can  be r e t a i n e d  
i n  t h e  f l o a t  w e l l  w i l l  be l i m i t e d  by t h e  
d e p t h  o f  t h e  i n t a k e  below t h e  l o w e s t  
t i d e .  When an i r o n  f l o a t  w e l l  i s  u s e d  
and t h e  i n t a k e  i s  s u f f i c i e n t l y  low, t h e  
k e r o s e n e  i n t r o d u c e d  a t  t h e  t i m e  of i n -  
s t a l l a t i o n  may r ema in  f o r  many y e a r s ;  
t h e  loss from e v a p o r a t i o n  i s  s m a l l .  I t  
is n o t  t r u e  when g a s o l i n e  i s  used.  
Diesel  or o t h e r  t h i n  t y p e s  o f  o i l  a r e  
a d e q u a t e ;  however,  w i t h  e x t r e m e l y  c o l d  
c o n d i t i o n s  - 30°F, i t  t e n d s  t o  t h i c k e n  
and gum up. I f  e l e c t r i c i t y  i s  a v a i l -  
a b l e ,  a 100 or SO w a t t  b u l b  p u t  i n  t o  
r i d e  up and down j u s t  above t h e  f l o a t  
is a d e q u a t e  to k e e p  t h e  f l o a t  w e l l  f r e e  
of i c e .  (See S e c t i o n  IV), p .  7. 

I n  c o n d i t i o n s  found i n  M a r g u e r i t e  
Bay, f r e e z i n g  i n  t h e  f l o a t  w e l l  i s  f a r  
from t h e  o n l y  problem p e c u l i a r  to  h i g h  

l a t i t u d e s .  D u r i n g  t h e  r e l a t i v e l y  warm s e a s o n ,  t h e  s e a  i c e  u s u a l l y  g o e s  o u t  f o r  
o n e  t o  f o u r  months a y e a r .  Dur ing  t h i s  t i m e ,  t h e r e  a r e  f r e q u e n t  t i d a l  waves,  
p roduced  by ice f a l l s  and t h e  t u r n i n g  o v e r  o f  i c e  b e r g s  which may t h r o w  water 
and ice a g a i n s t  any c o n s t r u c t i o n  t h a t  i s  l e s s  t h a n  f i v e  f e e t  above w a t e r  h e i g h t .  
I n  t h e  c o l d e s t  month,  t h e  s e a  i c e  f r e e z e s  t o  a d e p t h  up t o  f i v e  f e e t .  Theo- 
r e t i c a l l y ,  t h e r e f o r e ,  t h e  s i t e  f o r  t h e  t i d e  house s h o u l d  be  a p o s i t i o n  f i v e  
feet  above h i g h  t i d e  and o v e r  w a t e r ,  a t  l e a s t  f i v e  f e e t  d e e p  a t  lowest t i d e .  
A l l  f l o a t  w e l l  c o n s t r u c t i o n  n e a r  t h e  s u r f a c e  o f  t h e  s e a  w a t e r  s h o u l d  b e  w e l l  

r o t e c t e d  a g a i n s t  moving b r a s h  i c e  and i ce  b e r g s .  Such ice ,  when packed  be -  
!ause o f  s t o r m ,  h a s  t remendous d e s t r u c t i v e  a b i l i t i e s .  
seemed i n a d e q u a t e .  ( S e e  S e c t i o n  IV). It  i s  d i f f i c u l t  t o  v i s u a l i z e  any  a d e q u a t e  
wharf or dock c o n s t r u c t i o n  i n  A n t a r c t i c a , a s  u sed  f o r  t h e  t i d e  s t a t i o n  si tes i n  
more t e m p e r a t e  c l i m a t e s .  
p l e t e l y  s t a t i o n a r y .  T h u s ,  i n s t a l l a t i o n  o f  t h e  gage  on  s e a  ice  or on  a moving 
g l a c i e r ,  would make any c o o r d i n a t i o n  o f  datum p l a n e s  t o  a marker  on rock d i f -  
f i c u l t .  A c t u a l l y  i n s t a l l a t i o n  on any k i n d  o f  i c e  i s  a p t  t o  b e  r i s k y .  (See 
S e c t i o n  IV), p. 8. 

Man-made p r o t e c t i o n  

The s i t e  on which t h e  t i d e  house rests s h o u l d  be  com- 

The U. S. A n t a r c t i c  e x p e d i t i o n  of 1938 - 1939 and the B r i t i s h  of the Falk-  
l a n d  I s l a n d  Dependency Survey  of 1948 b o t h  p u t  t i d e  g a g e s  o n  sea ice. 
p i p e  below t h e  gage  c o n t a i n i n g  o i l  o r  k e r o s e n e  b y p a s s e d  a wire leading  to  
s t a t i o n a r y  w e i g h t  on t h e  bo t tom.  S i n c e  t h e  gage  rose and f e l l  w i t h  the sea ice, 
a c o n t i n u o u s  r e c o r d  o f  t i d a l  movement c o u l d  b e  g o t t e n .  
t h i s  method f o l l o w .  
bench  marks w i t h  any  a c c u r a c y .  Second,  i n  a r e a s  n e a r  s h o r e ,  s h e l f  ice,  g l a c i e r ,  
or a g rounded  ice b e r g ,  t h e  s e a  i ce  d o e s  n o t  e x a c t l y  f o l l o w  t h e  t i de .  
t h e r e  i s  a lways  some l a t e r a l  mo t ion  i n  t h e  a c a  ice  t h a t  i n t r o d u c e s  error. in 

A s m a l l  

S e v e r a l  o b j e c t i o n .  t o  
F i r s t ,  i t  is a l m o s t  i m p o s s i b l e  t o  t i e  i n  datum plane.  t o  

Third, 
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t h e  r e a d i n g s .  
f o r  a s  t h e  sun  h e a t s  che  gage and t h e  i c e  s o f t e n s ,  
d e e p e r  i n  t h e  i c e .  
o b t a i n e d  by  t h e  above method. 

IV. 

F o u r t h ,  t h e  t i d a l  i n v e s t i g a t i o n s  a r e  l i m i t e d  t o  t h e  c o l d e r  months,  
t h e  gage  w i l l  m e l t  d e e p e r  and 

A s  s t a t e d  p r e v i o u s l y ,  however,  d e f i n i t e  r e s u l t s  have  been 

C o n s t r u c t i o n  and O p e r a t i o n  o f  T i d a l  S t a t i o n .  

The e x a c t  c o n d i t i o n s  a s  s p e c i f i e d  i n  t h e  p r e v i o u s  s e c t i o n  c o u l d  n o t  b e  found 
w i t h i n  a r e a s o n a b l e  d i s t a n c e  from t h e  Main Base .  Compromises, t h e r e f o r e ,  had t o  
be made. 
c o u l d  be e i t h e r  found h igh  enough o v e r  d e e p  enough wa te r  or shaped  to  g i v e  any  
a d e q u a t e  means of p r o t e c t i o n  a g a i n s t  wave and i c e  a c t i o n .  

A l though  bed r o c k  would have made t h e  m o s t  i d e a l  s i t e ,  no such  r o c k  

T h u s ,  i n  A p r i l ,  1947,  when t h e  bay i c e  was o u t ,  a t i d a l  h o u s e  was e r e c t e d  
on s t a g n a n t  i ce  where an i c e  toe  m e t  t h e  deep p a r t  o f  a g l a c i e r .  ( S e e  F i g s .  
4 - 5,: 

F i g .  4. Aer ia l  V i e w  o f  Tidal Stotion. 

Although t h e  s t a t i o n  was p l a c e d  o v e r  
w a t e r  t o o  s h a l l o w  t o  meet t h e  above re- 
q u i r e m e n t s ,  t h e  r e m a i n i n g  c o n d i t i o n s  w e r e  
s a t i s f i e d .  A n i c h e  w a s  dug  i n  t h e  s t a g -  
n a n t  i ce  l a r g e  enough f o r  t h e  o n e - f o o t  
d i a m e t e r  l i g h t  s teel  f l o a t  w e l l  t o  f i t  i n  
a b o u t  t h r e e  f e e t  back from where t h e  i ce  
f e l l  o f f  i n t o  t h e  s e a .  ( S e e  F i g ,  6 ) .  The 
n i c h e  was r.*t i n  on t h e  s e a  s i d e  w i t h  i ce  
axes.  

T h i s  c l i f f  s l o p e d  from t h e  t o p  t o  t h e  
r o c k y  bo t tom a s  shown i n  F ig .  5 .  When 
t h e  c u t  was l a r g e  enough,  a s m a l l  c a n ,  
h o l d i n g  f l a m i n g  g a s o l i n e  was lowered  by 
w i r e  t o  m e l t  t h e  ice  t o  e n l a r g e  t h e  
n i c h e  from t h e  bot tom up. C o n s e q u e n t l y  
more room was made t o  c h i p  d e e p e r  i n t o  

t h e  s t a g n a n t  ice c l i f f ,  and t h e  b u r n i n g  p r o c e s s  c o u l d  a g a i n  be  a p p l i e d .  
t h e  c u t  w a s  a d e q u a t e ,  t h e  p i p e  was p u t  i n .  Around t h e  f l o a t  w e l l ,  f i t t e d  down 
to t h e  r o c k y  bo t tom,  w e r e  t w o  by s i x  b o a r d s .  The heavy b o a r d  f o u n d a t i o n  f o r  
t h e  t i d e  house  was l a i d  over t h e  n i c h e  on t h e  s t a g n a n t  i ce  c l i f f .  Grooves  i n  
t h e  ice  f o r  t h e  f o u n d a t i o n  b o a r d s  were c u t  for s e c u r i t y  and l e v e l n e s s .  T h i s  
f o u n d a t i o n  was made w e l l  o v e r  t w i c e  too l o n g  SO t h a t  snow and i ce  c o u l d  be p i l e d  
on t h e  s e c t i o n  f a r t h e s t  from t h e  c l i f f  w h e r e  t h e  house  would n o t  e x t e n d .  P a r t  
o f  t h e  f o u n d a t i o n  c a n  be s e e n  i n  F i g .  7. A t  t h e  t i m e  o f  t h e  p h o t o ,  t h e  f l o a t  
w e l l  was removed. 
founda’tion b o a r d s  f o r  more s e c u r i t y .  T h r e e  heavy i r o n  g a s o l i n e  drums were 
b o l t e d  t o g e t h e r  w i t h  s i x  heavy a n g l e  i r o n s ;  t h i s  p r o t e c t i v e  d e v i c e  was p l a c e d  
p a r t l y  i n  t h e  n i c h e  i n  f r o n t  of t h e  f l o a t  w e l l .  The b a r r e l s  w e r e  f i l l e d  w i t h  
r o c k s .  The top o f  t h e  b a r r e l s  w a s  c a b l e d  t o “ d e a d  men’’ i n  t h e  s t a g n a n t  ice. 
Dead men a r e  s h o r t  s t o u t  b o a r d s  f r o z e n  a b o u t  a f o o t  down i n t o  t h e  i ce  and mow. 
They a r e  a l m o s t  i m p o s s i b l e  to d i s l o d g e  i f  t h e  p r e s s u r e  i s  a p p l i e d  r o u g h l y  par-.  
hilei to  t h e  t e r r a i n  and p e r p e n d i c u l a r  t o  t h e  board.  

When 

S h o r t  p i e c e s  of a n g l e  i r o n  w e r e  d r i v e n  i n  t h e  ice around t h e  

T h e  t i d a l  house  w a s  t h e n  n a i l e d  down to t h e  f o u n d a t i o n .  The h o u s e  con-  
s i s t e d  of a s t r o n g l y  b u i l t  wooden h u t ;  a f i v e - f o o t c u b e .  I t  c o n t a i n e d  o n e  window 
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and was c o v e r e d  w i t h  t a r  p a p e r  and 
c a n v a s .  C a h l e s  s t r e t c h i n g  o v e r  t h e  
house were f a s t e n e d  t o  dead men w i t h  
ir turn b u c k l e .  (See F i g .  8 ) .  The 
t i d e  machine was t h e n  i n s t a l l e d .  * 
Kerosene  was p u t  i n  t h e  f l o a t  w e l l .  
The a p p a r a t u s  worked smoo th ly  for 
s e v e r a l  weeks.  

Dur ing  t h e  f i r s t  ma jo r  s t o r m ,  
which d r o v e  la-ge amounts  o f  i c e  back 
and f o r t h  a g a i n s t  t h e  g l a c i e r ,  t h e  
heavy c a b l e s  were s n a p p e d ,  t h e  f l o a t  
w e l l  and b o a r d s  were s e v e r e d  and 
swept  a v a y  w i t h  t h e  b a r r e l s .  Thus,  
t h r e e  more b a r r e l s  were p u t  t o g e t h e r  
i n  t h e  same way, t h e  n i c h e  dug 
l a r g e r ,  and t h e  b a r r e l s  p u t  i n  
f a r t h e r  back i n  t h e  s t a g n a n t  i ce .  
U n f o r s u n a t e l y ,  t h e y  r e s t e d  on an 
e l e v a t e d  p o r t i o n  o f  t h e  bot tom,  
f u r t h e r  r e d u c i n g  t h e  w a t e r  d e p t h  
which a l r e a d y  was too s h a l l o w  t o  
work i n .  Tie f l o a t  w e l l  f i t t e d  i n -  
s i d e  t h e  b a r r e l s  t h i s  t i m e ,  which 
were s e c u r e d  a t  t h e  t o p  w i t h  c a b l e s  
t o  dead  men. The a n g l e  i r o n s ,  p r o -  
j e c t i n g  be low t h e  b a r r e l s ,  a n c h o r e d  
t h e  c o n s t r u c t i o n  t o  t h e  r o c k y  bot tom. 
Sea  w a t e r  washing  i n  t h e  n i c h e  
q u i c k l y  e n c a s e d  t h e  b a r r e l s  com- 

F i g .  7 .  S e c t i o n  o f  t i d a l  house foundation 
p laced  over n i c h e  i n  s t a p a n t  ice .  

s u f f i c i e n t  to  p r e v e n t  f r e e z i n g  when t h e  

Fig .  6 .  V i e w  i n  n i c h e  i n  s tagnant  ice 
opening out to bay ice .  

p l e t e l y  i n  i c e ,  e x c e p t  a t  t h e  bot tom. 
( S e e  F i g .  5 ) .  No more t r o u b l e  re- 
s u l t e d  from storms. 

When t h e  lower l o w  w a t e r  was ex-  
treme, t h e  k e r o s e n e  e s c a p e d  from t h e  
h o l e  i n  t h e  bot tom o f  t h e  f l o a t  w e l l ;  
t h e r e f o r e ,  a s  autumn came o n ,  con- 
t i n u e d  t r o u b l e  w i t h  f r e e z i n g  made i t  
more and more d i f f i c u l t  t o  keep  t h e  
f l o a t  w e l l  free. F i n a l l y ,  a hundred-  
w a t t  b u l b  w a s  a r r a n g e d  to move up  and 
down n e x t  t o  t h e  f l o a t .  ( S e e  Fig. 5 ) .  
The  h e a t  from t h i s  b u l b  p roved  ad-  
e q u a t e  to keep  t h e  f l o a t - w e l l  c l e a r  
of ice  t h r o u g h o u t  t h e  w i n t e r .  F i f t e e n  
h o u r s  of e l e c t r i c i t y  a day,  proved  

t e m p e r a t u r e  h o v e r e d  a t  -300 F. T h i s  
may seem somewhat u n u s u a l .  E v i d e n t l y ,  i t  is R f a c t ,  t h a t  i f  i c e  is p r e v e n t e d  
from f o r m i n g  a t  t h e  t o p ,  i t  w i l l  n o t  f o r m  be low t h i s  p o i n t .  Snow d r i f t  and 
i c e  i n s u l a t i o n  p r o b a b l y  h e l p e d  t o  c o n c e n t r a t e  t h i s  small b i t  o f  h e a t .  S o m e  
t r o u b l e  r e s u l t e d  from s h o r t  c i r c u i t s  n e a r  t h e  f l o a t ,  and p a r t s  of t h e  w i r i n g  

*For d e t e i l e d  informat ion about i n s t a l l a t i b n ,  see“Manua1 of Tide  OhserTat ions ,”  I l . S . C o a s t  
and Geodet ic  Surrey ,  Special Publication, KO. 196. 



had t o  b e  r e p l a c e d  s e v e r a l  t i m e s .  T h i s  t r o u b l e  was a l m o s t  e n t i r e l y  reduced  by , 

f r e e l y  u s i n g  r u b b e r  t a p e  i n  t h e  v i c i n i t y  o f  t h e  s o c k e t .  

I n  t h e  r e l a t i v e l y  warm months of  Janua ry  and F e b r u a r y ,  t h e  s t r o n g  s u n  had 
a s t r o n g  h e a t i n g  e f f e c t  on t h e  d a r k  b o a r d s  o f  t h e  f o u n d a t i o n  and house.  S i n c e  
t h e  heavy b l a n k e t  o f  snow around t h e  h o u s e  was t h e n  a l m o s t  gone ,  t h e  f o u n d a t i o n  
had  a d e c i d e d  m e l t i n g  e f f e c t  on t h e  i c e  i n  t h e  immediate  v i c i n i t y .  S i n c e  any 
d r o p  i n  e l e v a t i o n  o f  t h e  h o u s e  would show on t h e  r e c o r d s ,  care  was t a k e n  to  
keep snow p i l e d  up f a i r l y  h i g h  a r o u n d  t h e  house .  T h i s  r e q u i r e d  a d e c i d e d  
amount of s h o v e l i n g .  T r a n s i t  measurements  showed a 1 . 4  i n c h  d r o p  i n  e l e v a t i o n ;  
however ,  t h i s  d r o p  was a c c o u n t e d  for .  

I t  may b e  o f  i n t e r e s t  t o  n o t e  t h a t ,  t h r o u g h o u t  t h e  y e a r ,  when t h e  s e a  i c e  
was s o l i d l y  f r o z e n  ( o v e r  t h r e e  f e e t )  t o  w e l l  beyond t h e  l i m i t  o f  v i s i o n  from a 
p l a n e  a t  6,000 f t . ,  wave a c t i o n  from storms was v e r y  e a s i l y  p i c k e d  u p  by  t h e  t i d e  
gage .  Wave a c t i o n  on  t h e  r e c o r d s  was much s t r o n g e r  d u r i n g  t h e  w i n t e r  months t h a n  
d u r i n g  t h e  summer months.  T h i s  f o l l o w s  l o g i c a l l y  from t h e  a l m o s t  c o m p l e t e  l a c k  o f  
stcrms d u r i n g  t h e  summer months.  T i d a l  waves from i c e  f a l l s  and o v e r t u r n i n g  
i c e  b e r g s  w e r e  f r e q u e n t l y  a p p a r e n t .  

When t h e  e x p e d i t i o n  l e f t  M a r g u e r i t e  Bay, t h e  s e a  i c e  had n o t  y e t  gone 
o u t .  T h u s ,  t h e  d a n g e r  o f  a c r i t i c a l  p a r t  of t h e  g l a c i e r  f a l l i n g  o f f w a s  l a r g e l y  
e l i m i n a t e d .  On our d e p a r t u r e  t h e  B r i t i s h  E x p e d i t i o n  a t  Rase E o f  t h e  F a l k l a n d  
I s l a n d  Dependency t o o k  o v e r  t h e  t i d a l  s t a t i o n .  They s h o u l d  be  i n  a b e t t e r  
p o s i t i o n  t o  d i s c u s s  a n y  p o s s i b l e  d i f f i c u l t i e s  i n c u r r e d  when t h e  s e a  i c e  went 
o u t .  

F i g .  8. T i d a l  house l o o k i n g  Southeast  towards bay ice from glacier. 
P a r t  of  frozen- in  sh ip  a t  l e f t  below N e m i s i s  Mountain. 
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Fig. 9. T ida l  house look ing  South Southeast ,  P lanes  Fig .  10. Tidal  houne 
looking West from 

snow on bay ice.  P a r t  
of main base i n  back- 

ground to t h e  l e f t .  

on Stonington I s land  to r i g h t  and bay ice to l e f t .  

V. T y i n g  i n  o f  Datum P l a n e s  t o  Bench Marks on Bed Rock. 

Throughout  m o s t  o f  t h e  y e a r ,  s e a  i ce  made s t a f f  r e a d i n g s  i m p o s s i b l e .  
T h e r e  were i n s t a n c e s  i n  n e a r l y  e v e r y  month,  however,  when an  e x t r e m e  t i d e  
c a u s e d  t h e  f l o a t  t o  res t  on t h e  bo t tom of t h e  f l o a t  w e l l .  
c a r e f u l l y  t h e  v e r t i c a l  d i s t a n c e  from t h e  bot tom o f  t h e  f l o a t  w e l l  t o  t h e  datum 
b o a r d  a c c u r a t e  s t a f f  r e a d i n g s  c o u l d  b e  made. 
from which a l l  s t a f f  r e a d i n g s  were measured. 
bed r o c k ,  t h e r e  r ema ined  o n l y  t o  measu re  t h e  e l e v a t i o n  o f  s u c h  m a r k e r s  r e l a t i v e  
t o  t h e  datum boa rd .  
e v e r  p o s s i b l e ,  a l e v e l e d  t r a n s i t  r e a d i n g  was t a k e n  t o  o b t a i n  more a c c u r a c y .  
S e e E l e v a t i o n  S h e e t ,  p .  13. 

By m e a s u r i n g  v e r y  

The datum b o a r d  i s  t h e  p o s i t i o n  
To t i e  t h e  t i d e  i n t o  m a r k e r s  i n  

A t r a n s i t  w i t h  s t a d i a  r o d  w a s  t h e  i n s t r u m e n t  used .  When- 

VI. D e s c r i p t i o n  of Bench Marks and O t h e r  I m p o r t a n t  P o s i t i o n s .  

A l l  f o l l o w i n g  p o s i t i o n s  are  i n d i c a t e d  r e l a t i v e  t o  e a c h  o t h e r  and Main 
Base  on  t h e  Marker  P o s i t i o n  S h e e t .  
f o l l o w i n g  are found o n  t h e  E l e v a t i o n  S h e e t .  
p o s i t i o n  e l e v a t i o n s  'on t h e  E l e v a t i o n  S h e e t  a r e  r e l a t i v e  t o  T i d a l  Datum Board 
a t  an  a r b i t r a r y  z e r o  e l e v a t i o n .  (See Fig. 11).  

C a l c u l a t e d  e l e v a t i o n s  and  a v e r a g e s  of t h e  
A l l  l e t t e r  bench  mark and l e t te r  

- A-- i s  marked by  t h e  s t a n d a r d  C o a s t  and G e o d e t i c  S u r v e y  
cemented i n t o  an  o u t c r o p  of G r a n i t e  Rock on  t h e  w e s t e r n  
o u t h o u s e .  

- B-- is  marked b y  t h e  s t a n d a r d  Coast and  G e o d e t i c  Survey  
cemented i n t o  a h i g h  g r a n i t e  o u t c r o p  where t h e  American 
equ ipmen t  s t o o d .  

c 

b r a s s  marker 
s i d e  o f  t h e  

b r a s s  marke r  
Met eo rol o gi ca 1 

- C-- i s  marked by a heavy round metal can  s t a n d i n g  a b o u t  t h r e e  f e e t  h igh .  
I t  is l o c a t e d  on t h e  r o c k y  h i l l  a b o u t  h a l f  way between t h e  B r i t i s h  and  
American camps. 
f rom t h e  can .  

I t  i s  a B r i t i s h  marker .  A s m a l l  marker  f l a g  p r o t r u d e d  
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A Tid;;.:tuo 
Elevation r e l a t i v e  t o  t i d a l  datum 
board ara 6 v . n  i n  f e e t  to r i a h t  
of k r k e r  l e t t e r  
Note 9 

Note 3: A l l  hor i lonta l  d i r t m c e a  0. 
D 32.H3f.50' 1 n _ _ .  marker~o. i t io~ahmetarematimatad to 

0 25 50  75 100 - 
1 inch = 100 f e e t  

c 42.8lf .80'  

/ i , t i .so* MARKER POSITION SHEET 

ELEVATIONS OF TIDAL BENCH 
bURKS ABOVE MEAN SEA LEVEL* 

- MARK 

A 
B 
C 
D 
E 
F 
G 

ELEVATION ABOVE 
MEAN SEA LEVEL 

2 4 . 2 2 '  
45.89 ' 
50 .01 '  
39.63'  
7 8 . 9 4 '  
4 8 . 3 4 '  
29.82 ' 

*Description o f  marks on pp. 9 sad 1'. 
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- D-- i s  marked by t h e  S t a n d a r d  Coas t  and G e o d e t i c  Survey  b r a s s  marker  
cemented i n t o  t h e  h i g h e s t  g r a n i t e  o u t c r o p  of t h e  immedia te  a r e a  n o r t h e a s t  
o f  t h e  B lubbe r  Shack .  

- E-- i s  a g r a n i t e  o u t c r o p  marked by a s t r o n g  meta l  rod  s t i c k i n g  o u t  a b o u t  
t h r e e  f e e t  above t h e  h i g h e s t  g r a n i t e  o u t c r o p  on S t o n i n g t o n  I s l a n d .  I t  is  
a l s o  t h e  h i g h e s t  p o i n t  on t h e  i s l a n d  and i s  e a s t  of t h e  B r i t i s h  base .  
T h e r e  i s  a s m a l l  e y e  a t  t h e  t o p  o f  t h e  rod .  

- F--  i s  marked by a s t a n d a r d  Land O f f i c e  b r a s s  marke r  cemented i n  a h i g h  
g r a n i t e  o u t c r o p  s o u t h w e s t  o f  Main Base .  A few i n c h e s  away was e r e c t e d  a 
h i g h  and s t u r d y  f l a g  p o l e .  B o t h  t h e  marker  and f l a g  p o l e  were i n s t a l l e d  
by t h e  U. S. A n t a r c t i c  E x p e d i t i o n  o f  1939 and 1940 and t h e  marker  w a s  
u sed  a s  t h e i r  r e f e r e n c e  mark. 

- G-- r e p r e s e n t s  t h e  p o s i t i o n  where magne t i c  d i p  c i r c l e  s t o o d  i n s i d e  t h e  
magne t i c  s h a c k ,  The l a t t e r  was b u i l t  f o r  magne t i c  r e a d i n g s  and was b u i l t  
on a snow d r i f t  i c e  s l a b .  The m a g n e t i c  r e s u l t s  t a k e n  t h r o u g h o u t  t h e  y e a r  
i n c l u d i n g  t h e  c a l c u l a t e d  p a r a m e t e r s  d e s c r i b i n g  t h e  magne t i c  f i e l d  a t  t h i s  
p o i n t  may be o b t a i n e d  from t h e  magne t i c  r e p o r t  o f  t h e  e x p e d i t i o n .  

TIDE PIPE - c o n s i s t s  o f  a f l o a t  w e l l  i n s i d e  t h r e e  i r o n  b a r r e l s  b o l t e d  to -  
g e t h e r  w i t h  s t r o n g  heavy a n g l e  i r o n s  which e x t e n d  a b o u t  one  foot below 
t h e  b a r r e l s  i n t o  t h e  rocky  bot tom. 
p a r t  o f  a g l a c i e r  and c a b l e d  a t  t h e  t o p  t o  dead men f r o z e n  i n  t h e  
g l a c i e r .  ( S e e  F ig .  5 ) .  

The b a r r e l s  a r e  frozen i n t o  t h e  dead  

IDP OF TIDE PIPE TO DATUM BOARD - Measured c a r e f u l l y  a t  d i f f e r e n t  t i m e s  
i n  y e a r  t o  check on any p o s s i b l e  change i n  e l e r a t i o n  of datum boa rd .  and . -  - 
t h u s  t i d e  house ,  w i t h  t i d e  p i p e ,  and t h u s  t h e  rocky  bot tom. Only  change  
w a s  measured i n  Februa ry  o f  1 .4  i n c h e s  due p r o b a b l y  to m e l t i n g  d o m  o f  
house  i n  i c e  d u r i n g  r e l a t i v e l y  h o t  and sunny month. ( S e e  F i g .  5 ) .  

TOP OF PIPE l’ll MARK A - i s  t h e  sum of t h e  e l e v a t i o n  o f  t h e  datum boa rd  
above t o p  o f  t i d e  p i p e  and t h e  e l e v a t i o n  o f  Mark A above  datum board .  
T h i s  measurement  s h o u l d  n o t  change  due  change i n  e l e v a t i o n  of t i d e  house  
due  m e l t i n g .  

1 .  Lack o f  agreement  i n  Februa ry  16 l e v e l e d  t r a n s i t  measured e l e v a t i o n  of 
Mark A,  t o  a g r e e  w i t h i n  t h e  e s t i m a t e d  error,  r e l a t i v e  to  former l e v e l e d  t r a n s i t  
measured e l e v a t i o n s  of  Mark A, is due  most p r o b a b l y  to  t h e  d r o p  i n  e l e v a t i o n  of 
datum boa rd  due  m e l t i n g .  
t i d e  p i p e  and datum boa rd  b a l a n c e s  t h i s  l a c k  of agreement  w i t h i n  t h e  e s t i m a t e d  
error. 

The d e c r e a s e d  v e r t i c a l  d i s t a n c e  between t h e  t o p  of 

2. Errors are c r u d e l y  estimated from p e r s o n a l  error in r e a d i n g  s t a d i a  rod 
T h e r e  h a s  been an a t t e m p t  t o  make and o t h e r  smaller p e r s o n a l  errors i n v o l v e d .  

e s t i m a t e s  l a r g e  t o  g e t  maximum p o s s i b l e  error. 

3. I n d i c a t e d  e l e v a t i o n s  are c a r r i e d  o u t  beyond t h e  error s i n c e ,  b e i n g  
r o u g h l y  e s t i m a t e d ,  s u c h  errors are l i a t e d  i n  most c a s e s  above t h e  probable 
error. The weighted  a v e r a g e  s h o u l d  r e d u c e  chance  errors even more. 
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4. A l l  h o r i z o n t a l  d i s t a n c e s  on marke r  p o s i t i o n  s h e e t  a r e  e s t i m a t e d  t o  b e  
a t  l e a s t  w i t h i n  an  error o f f  5 f e e t .  L a r g e s t  checked  i n c o n s i s t e n c y  is  o n e  
f o o t .  

5. Let t e r  o v e r  e l e v a t i o n  on E l e v a t i o n  S h e e t  d e n o t e s  from which mark 
t r a n s i t  r e s t e d  for e l e v a t i o n  measurements .  

6 .  A l l  e l e v a t i o n s  on  E l e v a t i o n  S h e e t  a r e  g o t t e n  w i t h  t r a n s i t  and s t a d i a  
r o d  u n l e s s  o t h e r w i s e  s p e c i f i e d .  

- 12 - 



( 3) 
Middle of 

DOC. 

leveled 
t r a n s i t  

17.00' f .05 

Tap of Tide 

(4)  
End of 
DeC . 

B 
17.34' f 0.8 

B 
38.48' f 0.4 

B 
42.77' f 0.8 

B 
32.54' f 1.0 

B 
71.37' f 1.5 

pip. to 
bun 
Board 

Mark 

A 

0 

C 

D 

E 

F 

G 

Tide Pipe 

Top of Pi+ 
to Mark A 

( 1) ( 2) 
B o ~ n n i n R  of Middle of 

Dee. DOC. 

Note 6 
A D 

17.10' k0.3 18.50' f 1.0 

A D 
39.18' f 0.8 

A 
42.84' f 1.0 

38.65' f 1.0 

A D 
31.96' f 1.0 

A 
72.11' f 1.50 

32.61' f 0.5 

D 
40.95' f 1.5 

D 
22.019 f 1.5 

w i t h  weighted with wei6 ted  
s t r i n g  wire 

1W.S' f 1.0 105.75' f 0.4 

eye level 
and tape 

n a i l ,  l eve l ,  
a d  tape 

B " f 4  

with weighted 
wire 

106.00" f 0.4 

n a i l ,  l eve l ,  n a i l ,  l e v e l ,  
and tape urd tape 

eye level 
mnd tape 

n u l ,  level ,  
.ad tape 

10.88" f 0 . 5 0  

17.91' f .09 

9 " f 4  

23.16' f 1.5 

n a i l ,  l e v e l ,  
and tape 

10.75' f 0.50 11.13' f 0.50 

141.32'Bf 1.5 

11.50' f 0.50 10.30" f 0.50 

I B 

Fob. 16 I Jan. 24 I E e ~ n n i n g  of 
Jan. 

1 eve 1 ed leveled leveled 
t r a n s i t  t r a n s i t  t r a n s i t  

Note 2 
Wei&ted 
Average 

17.02' f 0.05 

38.69' f .40 

42.81' f 0.8 

32.43' It 0.5 

71.74' f 1.5 

41.14' f 1.5 

22.62' f 1.5 

8.83' f 0.03 
or 

106.00' f 0.4 

0.968' f .04 
or 

11.06" f 0.50 

17.96' f 0.09 

How Weigfited 
Average 
was Made 



V I I .  R e s u l t s  o f  P r o c e s s i n g  by U. S .  C o a s t  and G e o d e t i c  Survey .*  

1. Month ly  means and e x t r e m e s  f o r  t h e  8-month p e r i o d ,  J u n e  1 9 4 7 - J a n u a r y  1948, 
i n c l u s i v e .  

2. D e s c r i p t i o n s  and e l e v a t i o n s  o f  t i d a l  bench marks above mean s e a  l e v e l .  

3. R e c a p i t u l a t i o n  o f  r e s u l t s  o f  harmonic a n a l y s i s .  

4. H o u r l y  h e i g h t s  and times and h e i g h t s  o f  h i g h  and low waters f o r  t h e  p e r i o d  
A p r i l  1 5 ,  1947 t o  F e b r u a r y  1 8 ,  1948. 

The h e i g h t  datum f o r  t h e  mon th ly  means and e x t r e m e s  i s  t h e  z e r o  o f  t h e  
t i d e  s t a f f  which was 24 f e e t  below t h e " T i d a 1  Datum Board" o r  41.02 f ee t  below 
Bench Mark A. T h e s e  means and e x t r e m e s  c a n  be  r e f e r r e d  t o  mean s e a  l e v e l  by 
s u b t r a c t i n g  16.80 f e e t ,  t h e  s t a f f  r e a d i n g  c o r r e s p o n d i n g  t o  mean s e a  l e v e l .  

The datum f o r  t h e  h o u r l y  h e i g h t s  and t h e  h i g h  and low w a t e r  h e i g h t s  was 
a r b i t r a r i l y  t a k e n  a s  10 f e e t  h i g h e r  t h a n  t h e  s t a f f  z e r o  i n  o r d e r  t o  a v o i d  un- 
n e c e s s a r i l y  l a r g e  numbers i n  t h e  c o m p u t a t i o n s .  Hour ly  and h i g h  and low w a t e r  
h e i g h t s  a r e . t h e r e f o r e  r e f e r r e d  to  a datum 1 4  f e e t  below t h e " T i d a 1  Datum 
Board" or 31.02 f e e t  b e l o r  Bench Mark A and c a n  b e  r e f e r r e d  t o  mean s e a  l e v e l  
by s u b t r a c t i n g  6.80 f e e t .  

E l e v a t i o n s  o f  bench marks a r e  r e f e r r e d  t o  mean s e a . l e v e 1  a s  d e t e r m i n e d  
from 8 c a l e n d a r  months of r e c o r d ,  J u n e  1947 t o  J a n u a r y  1948 ,  i n c l u s i v e .  A 
t a b l e  is i n c l u d e d  showing t h e  r e l a t i o n  between t h e  o t h e r  t i d a l  p l a n e s  and mean 
s e a  l e v e l .  

The  ha rmon ic  c o n s t a n t s  and o t h e r  d a t a  computed a s  shown i n  t h e  r e c a p i t u -  
l a t i o n  a r e  b a s e d  on a harmonic a n a l y s i s  o f  a 250-day series o f  h o u r l y  h e i g h t s  
c o v e r i n g  t h e  p e r i o d  1 J u n e  1947 t o  5 F e b r u a r y  1948. T h e s e  c 0 n s t a n t . s  p r o v i d e  
t h e  n e c e s s a r y  d a t a  f o r  making d a i l y  p r e d i c t i o n s .  

To a g r e a t e r  d e g r e e  t h a n  u s u a l l y  e x p e r i e n c e d  i n  m o s t  l o c a l i t i e s  t h e  t i d e  
a t  M a r g u e r i t e  Bay shows t h e  i n f l u e n c e  o f  f o r c e s  o f  s o l a r  o r i g i n .  I n s t e a d  o f  
showing  t h e  cus tomary  p r o g r e s s i o n  i n  t i m e  from day  t o  d a y ,  b o t h  h i g h  and l o w  
r a t e r s . t e n d  t o  o c c u r  a t  abou t  t h e  same t i m e  each  day, h i g h  r a t e r s  a v e r a g i n g  
a b o u t  1 O : O O  O ' c l o c k  and low w a t e r s  a b o u t  4:OO O ' c l o c k ,  b o t h  morning and a f t e r -  
noon ( 6 0 t h  M e r i d i a n  Time).  T h i s  c o n d i t i o n  would be e x p e c t e d  from t h e  f a c t  
t h a t  t h e  p r i n c i p a l  s o l a r  s e m i d i u r n a l  c o n s t i t u e n t  (S2) is l a r g e r  t h a n  t h e  p r i n -  
c i p a l  l u n a r  s e m i d i u r n a l  c o n s t i t u e n t  (M2). The l a t t e r ,  however ,  is s u f f i -  
c i e n t l y  l a r g e  t o  c a u s e  times o f  i n d i v i d u a l  t i d e s  t o  d e v i a t e  c o n s i d e r a b l y  from 
t h e  a v e r a g e  t ime o f  o c c u r r e n c e ,  j u s t  a s  w i t h  t h e  more common t y p e  o f  t i d e  t h e  
s o l a r  e f f e c t s  i n t r o d u c e  a p p r e c i a b l e  i n e q u a l i t i e s  i n  t h e  i n d i v i d u a l  l u n i t i d a l  
i n t e r v a l s . * *  

The p r i n c i p a l  d i u r n a l  c o n s t i t u e n t s  (K1 and 01) a r e  s e e n  t o  be  c o n s i d e r -  
a b l y  l a r g e r  t h a n  t h e  p r i n c i p a l  s e m i d i u r n a l c o n s t i t u e n t s ( M 2  and S ), a c o n d i -  
t i o n  t e n d i n g  t o  p r o d u c e  d i u r n a l  t i d e s  o r  s e m i d i u r n a l  t i d e s  w i t h  1 a r g e  i n -  
e q u a l i t i e s .  The h i g h  and low w a t e r  t a b u l a t i o n s  show t h e  t i d e  t o  h a r e  been  
s e m i d i u r n a l  t h r o u g h o u t  t h e  months from September  t h r o u g h  November and a l t e r -  
n a t e l y  d i u r n a l  and s e m i d i u r n a l  d u r i n g  t h e  months from J u n e  t h r o u g h  Augu8t and 
from December t h r o u g h - F e b r u a r y .  T h i s  v a r i a t i o n  i s  t h e  r e s u l t  o f  t h e  s o l a r  
d e c l i n a t i o n a l  f o r c e s  which r e a c h  a minimum a t  t h e  times o f  t h e  e q u i n o x e a  and 
a maximum a t  t h e  times o f  t h e  s o l s t i c e s .  

'Tide and Current Glossary ,  Coast and Geodet ic  Surrey, Spec ia l  Pl lbl icat ion No 228, 
United S t a t e s  Government P r i n t i n g  O f f i c e ,  1941. 

Special P u b l i c a t i o n  No. 9 8 .  
**Manual o f  Hamonic  A r a l y s i s  and P r e d i c t i o n  o f  Tide., Coant and Geodetic Sarrey, 
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RE0K)ED READINGS 

1 December 1947 

I. T r a n s i t  on marker near outhouae.  Mark A 
H t .  of i n s t r u m e n t  = 65.5" 
H o r i x o n t a l  a c a l e  f i x e d  t o  magnet ic  n o r t h  and 

a o u t h  however o o s a i b l e  error i n  comoass. 

1. 

2. 

3. 

4. 

S t a d i a  constan;  = .96' = f t c .  
lowing  v e r t i c a l  h t s .  are  meaaured from 
mark A t o  baae o f  rod .  f t c c o r r e c t i o n  
n o t  i n c l u d e d .  

To marker  n e a r  m e t e o r o l o g i c a l  equipment. 

Top croam h a i r  = 2.26 
Middle c roon  h a i r  = 1.14 
Bottom croon h a i r  = 0 

H s c a l e  = t0 .7  
D i r e c t i o n  = 26.7' w e s t  o f  s o u t h  
H o r i z o n t a l  s c a l e  206' 26' and 26' 2 6 ' .  
H o r i z o n t a l  d i s t a n c e  = 226.37' V e r t i c a l  

A l i  f o l -  

Mark B 

v 8ca1e = 57.4 

H t .  = t 2 1 . 1 2 '  

To B r i t i s h  marker, f l a g  on can ,  t o  e a s t  of  
former marker ,  on t o p  o f  h i l l  between 
t h e i r  camp and ours. Mark C. 

Top = 7.32 
Middle = 4.19 
Bottom = 1.05 
v = 53.9 
H = t 0 . 2  
D i r e c t i o n  = 38.75' E a s t  o f  s o u t h .  h o r i r o n -  

t a l  s c a l e  141' 02' or 321' 02' H o r i r o n -  
t a l  d i s t a n c e  = 627.5' - ( . 2 )  (6 .275)  t 
( . 9 6 )  = 627.2 '  

5.46 = t 2 5 . 7 4 '  
V e r t i c a l  h t .  = (6 .275)  (53.9-50)  - 4.19 t 

To t i d e  House datum board  
Top = 2.73 
Middle = 1.86 
Bottom = 1.00 
V = 38.0 
H = -1.4 
D i r e c t i o n  2.7' E o f  N 
Hor .  s c a l e  = 3' 1 7 '  or 183' 1 8 '  
Hor .  d i s t a n c e  = 171.05' 
V e r t i c a l  h t .  = (38-50) (1 .725)  t 5.46 

1.86 = -17.10 

To p o i n t  on rock n e a r  marker n e a r  Rlubber  

Couldo' t ace  mark D from Mark A 
Top = 2.52 
Middle = 1.26 
Bottom = 0 
V a c a l e  = 53.0 
H s c a l e  = t0.2 
D i r e c t i o n  = 87.5' W o f  N 
H o r .  s c a l e  = 272' 15 '  or 92' 16 '  
Hor. d i s t a n c e  = 252 - ( , 2 )  ( 2 . 5 2 )  t .96 = 

252.46 
V e r t i c a l  d i s t a n c e  = . ( 5 3 - 5 0 )  (2 .52)  t 

5.46 - 1.26  = t 11.76 
P o i n t  about 3.1' lower than  Mark D 

and 7.2' roughly  south  t. V e r t i c a l  
d i s t a n c e  o f  Mark D = t 14.86' 

xhack or n e a r  Mark D. 

5 .  To mid p o i n t  i n  f l a g p o l e  
D i r e c t i o n  = 39.3 W o f  S 
Hor. a c a l e  = 219' 11' or 39' 12' 

6. To a n o t h e r  B r i t i s h  marker  on h i g h  rock 
o u t  c rop  e a s t  o f  B r i t i s h  baae  or 
Mark E 

Top = 10.75 
Middle = 5.40 
Bottom = 0 
v = 55.1 
H = t 0.5 
D i r e c t i o n  = 51.9' 2 of  S 
Hor. s c a l e  = 128' 14 '  or 308' 14'  
H o r i x o n t a l  D i a t a n c e  = 1,072.6 '  
V e r t i c a l  D i s t a n c e  = t 55.01' 

From T i d e  House Datum Board- -Calcula ted  
R e a u l t a  

E l e v a t i o n s  
Mark A = t 17.10' 
Mark B = t 39.18' 
Mark C = t 42.84' 
Mark E = t 72.11' 
Mark D = t 31.96' 

H t .  from t o p  o f  t i d e  p i p e  t o  t i d e  datum 
board t E " ,  9 "  measured w i t h  hand 1er.l 
and t a p e  mensure. Not a c c u r a t e .  

F r m  bot tom t o  t o p  o f  t i d e  p i p e  106.5" 
measuring w i t h  s t r i n g  w i t h  w t .  1053/4"  
w i t h  wire 

Middle of December. 

11. T r a n s i t  on mark D or mark on high rock n e a r  
Rlubber  ahack 

H t .  o f  i n s t r u m e n t  68.5" or 5.71' a b o t e m a r k I !  
Hor. s c a l e  f i x e d  so A s c a l e  r e a d s  0 when 

S t a d i a  c o n a t a n t  = .96 '  which is c o n s i d e r e d  
l i n e d  i n  mag. merid ian  

only  i n  hor .  d i a t a n c e s  

1. To Tide  S t a t i o n  datum board 
Top = 10.07 
Middle 8.54 
Bottom 7.00 
Angle from h o r i x o n t a l .  N e g a t i v e  a n g l e  

means d i p .  
I n c l i n a t i o n  -5'  
v t 40.3 
H - 0.9 
D i r .  60 .3  W o f  N 
A 239' 57 '  
B 59' 57 '  
True  D i r .  300' 03 '  
Hor.  d i s t a n c e  = 307.0 - ( . 9 )  (3.07) t .96 = 

Ver. d i s t a n c e  = -32.61' 
305.20' 

2. To Mark B or marker  n e a r  met. e q o i p r e n t  
T 3.67' 
M 2:34 
B 1.00 
I n c l .  t 0' 34' 
v 51.0 
H 0.1 
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D i r .  35' 1 o f  S 
A 325' 12' 
B 145' .12' 
T.D. 214' 48 '  
Hor. D i a t .  = 267.69' 
Ver. D i n t .  = t6.04 

3. To marker  A n e a r  o u t  house 
T 5.55 
M 4.26 
B 3.00 
I n c l .  - 3' 42' 
v 43.5 
H - .6 
D i r .  86.2 W of N 
A 274 09 
B 94 09 
T.D. 265 51 
Hor. d i a t .  253.44' 
Ver. d i a t .  - 17.07' 

4, To f l a g  pole  marker  o r  Mark F 
T 7.05 
M 4.03 
B 1.00 
I n c l .  t 0' 41'  
v 51.1 
H t .2 
D i r .  19' E of  S 
A 19' 02' 
B 199' 02' 
TD 160' 58' 
Hor. D i s t .  604.75' 
V e r t .  D i s t .  t 8.34' 

5 .  To Magnet ic  Shack. Middle and v e r t i c a l  
c r o s s  h a i r  on i n s t r u m e n t  p o a i t i o n .  

T 7.75 
M 9.37 
B 11.00 
I n c l .  - 0' 18' 
v 45 
H - .3 
D i r .  38.0' Eaat o f  South 
A 38' 07' 
B 2180 07' 
T.D. 141' 53' T.D. means Two D i r e c t  
Hor. Dia t .  o f  window 324.98 
Vert. D i a t .  of i n a t .  - 10.54' 
Inat.  f a r t h e r  away by a b o u t  3' 
From T i d e  House datum Board. h l c u  

Resul t .  
E l e v a t i o n s  
k r k  D t 32.61' 
Yark B t 38.65' 
Yark A t 18.50' 
Yark F t 40.95' 
Mag. Shack Inat .  t 22.01' 
Done n e a r  end of Dee. 1947 
From top of t i d e  p i p e  t o  t i d e  datum 

on 

a t e d  

board meesored-vary  c a r e f u l l y  witb 
t a p e m d l e v e l  w i t h  mai l  

Near end Far end o f  D a t u m  board  

t 10 6/8" t 10" 
Dona n e a r  and of Doc. 1947 
Elevat ion .  from n e a r  end o f  t i d e  d a t u  

With t r u a i t  leveled l d i m g  a t  a h i g h  
Y o ~ t  ec- 

t 10 718" t 10 1/4" 

board  t o  Yark A 

r e d  on t o p  of t i d e  hornam. 
c u r a t e  l a t h o d  so fmr 

Mark A = E' 11" t o  n e a r  end of board 
Might have f o r g o t t a n  to  s u b s t r a c t  H I 

which waa a b o u t  11" 

End o f  December. 

111. T r m n s i t  on Marker B n e a r  m e t .  equipment 
H t .  o f  i n a t .  = 66.5" or 5.54' 
Hor. s c a l e  read. 0 when compmaa read. 0 .  

S t a d i a  c o n a t a n t  - .96' n o t  used i n  
v e r t i c a l  h e i g h t s .  

1. To Marker A near o u t  house 
T 10.25 V 42.2 
M 9.13 H - 0.1  
B 8.00 Her. d i a t .  224.391 
Inc .  -4' 26' Ver. d i a t .  -21.14' 
D i r .  27' E of N 
A 26' 39' 
B 206 39' 

2. To t i d e  datum board 
T 9.92 Dir. 17' E of N 
M 7.97 A 16' 49' 
B 6.00 B 196' 49' 
Inc .  -5' 15 '  
v 40.8 

Hor. D i a t .  389.82'. 
Vert .  D i a t .  -38.a' 

H - .8  

3. To Marker D n e a r  b lubber  shack  
T 6.67 V 47.7 
M 5.335 H -.2 
B 4 . W  . 

I n c .  -1' 19' 
D i r .  34.2' U o f  N 
A 325" 18'  
B 115' 18'  
Hor. D i a t .  267.43' 
Vert. D i s t .  -5.94' 

4. To ma&. Shack,  middle  and v e r t .  c r o a a h a i r  

T 7.25 D i r .  84.5. W o f  S 
td 5.55 A 264O 15'  
Inc .  -3' 31' B 8C' 15' 
v 43.8 
H -.6 
Hor. d i a t .  351.0' 
V e r t .  d i a t .  23.16 

5. To Yerker  F n e a r  F l y  p o l e  
T 593 D i r .  45.2. U of S 
M 345 A 224 48' 
B 100 B 44 48' 
I n c .  + 5 '  
v 50.1 
H t .l 
M = 2.70 when Inc. = 0 
Hor. d i s t .  492.47' 
V e r t .  d i a t .  t 2.51' or by l e v e l  method 

on i n a t .  p o a i t i o n .  

t 2.84' l a t t e r  be ing  m a t  a c c a r e t e  

6 .  To marker  C. or B r i t i d  marker w i t h  f l q .  
T 6.70 Dir-ectiom 59.5 HofS 
Y 3.85 A 120' 14'  
B 1.00 B 300' 14' 
I=c. 0" 16' 
v 50.3 
H t .l 



7.  

M = 1.25 w i t h  i n c .  = 00 
Hor. d i a t .  570.39' 
Vert. d i a t .  t 3.40' o r  w i t h  l e v e l  method 

t 4.29 ' ,  t b e  l a t e r  probably  more a c c u r a t e  

To marker  E o r  B r i t i s h  marker  w i t h  eye .  
T 11.50 D i t .  63.6O E of  S 
M 6.25 A 106' 14' 
B 1.00 B 296' 13 '  
In.. t 1' 53 '  
v 53.2 
H t .25 
Hor. D i a t .  1 ,048.31 '  
Vert. D i a t .  t 32.89' 
From T i d e  Houae datum board .  C a l c u l a t e d  

Reaul  t a  
E l e v a t i o n s  
Marker A t 17.34' 
Marker B t 38.48' 
Marker D t 32.54' 
Marker F t 41.34' 
Marker C t 42.77' 
Marker E t 71.37' 

1 3  J a n u a r y  1940. 

E l e v a t i o n  of Mark A above n e a r  end of T i d e  
datum board 204 3/8" or 17.03' t a k e n  w i t h  
l e v e l e d  t r a n a i t  t o  h i 8 b  rod.  Method v e r y  
a c c u r a t e .  

From t o p  o f  t i d e  p i p e  t o  n e a r  end of t i d e  
datum board  measured v e r y  a c c u r a t e  w i t h  
t a p e  and hand l e v e l .  t 11 1/8" 

i s  meaaured as t 17 '  11 1/2" 
: .Elevat ion o f  Mark A from t o p  of t i d e  p i p e  

24 J a n u a r y  1948# 

E l e v a t i o n  of Mark A w i t h  l e v e l  ( t r a n s i t )  

Or e l e v a t i o n  o f  mark A above n e a r  end o f  t i d e  

From t o p  o f  . t i d e .  p i p e  t o  n e a r  end of datum 

:.From t o p  o f  t i d e  p i p e  t o  Mark A E l e v a t i o n  

method HI = 11 1/4" 

datum board  i a  17.02 '  

board t 11.5" f 0.5" 

i s  215.75" 

16 February  1948. 

To Mark A from n e a r  end of datum board i s  

From t o p  o f  t i d e  p i p e  t o  n e a r  end of datum 

From bottom o f  t i d e  p i p e  t o  t o p  is 8 '  10" 

:.From bot tom o f  t i d e  p i p e  t o  Mark A i a  

t 17' 1.5" w i t h  l e v e l e d  t r m n s i t .  

board i s  t 10.3'' 

o r  106'' 

26' 9.8" 

- 18 - 
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