
FIFTY YEARS AGO... .

C o n c e rn  o f  H y d rog raph ic  Offices a b o u t  d o ub tfu l  hy d ro g ra p h ic  da ta  is evi­
denced  by the  following ex trac t  f ro m  a  p ap e r  w h ic h  ap p e a red  in the  Hydrographic  
Review  o f  N o v e m b e r  1932.

“ M E A SU R E S FOR TH E SETTLEM EN T OF REPORTS  
OF DO UBTFUL D ANG ERS IN T H E  OCEAN

b y  G . W .  L i t t l e h a l e s  

H e ad  o f  the  D ivision o f  N a u t ic a l  R esearch ,
U n i te d  S ta tes  H y d r o g r a p h ic  Office

T h is  d iscuss ion  b ea rs  a  re la t io n sh ip  to  Specia l  P u b l ica t io n  N o . 20 o f  the  In te rn a t io n a l  
H y d ro g ra p h ic  B u re au ,  entit led “G e n e ra l  List, a r r a n g e d  by O cean s ,  o f  S h o a ls  o f  D o u b t fu l  
E x is ten ce  a n d  o f  S h o a l s  th e  P o s it io n s  o f  w h ic h  a re  D o u b t f u l  o r  A p p r o x im a te ” , especially  
w i th  reg ard  to  th o se  in s tances  in w h ic h  th e  sh o a l  is loca ted  in th e  o p e n  o c ea n  a n d  m ust ,  
th e re fo re ,  be th e  c u lm in a t io n  n e a r  the  su r face  o f  th e  sea o f  a  s u b m e rg e d  m o u n ta in o u s  
fo rm a t io n .  T h e  I n te rn a t io n a l  H y d ro g ra p h ic  B u re au  h a s  b e en  di ligent  in se tting f o r th  the  
p re sen t  s ta te  o f  in fo rm a t io n  respec t ing  these  d a n g e r s  to  n a v ig a t io n ,  o f ten  includ ing  an 
es t im a te  o f  th e  degree  o f  d o u b t  o r  a p p r o x im a t io n  to  be  a t t r ib u te d  to  the  ass igned  
geo g rap h ica l  pos i t ion  a n d  the  n a tu re  o f  th e  ev id e n ce  u p o n  w h ic h  th e  va lid i ty  o f  th e  re p o r t  
is t o  be rece ived ,  an d ,  f u r th e rm o re ,  s ta t ing  th e  su rv e y s  a n d  se a rc h e s  w h ic h  h a v e  occas ionally  
c leared  a w a y  th e  d o u b t  o f  ex is tence  by es tab l ish ing  def in i te  g eo g rap h ica l  loca t ion  o f  the  
d a n g e r  a n d  th u s  n a r ro w in g ,  f ro m  th e  p reced ing  e x te n d e d  sta te ,  th e  t rac t  w h e r e  th e  exercise 
o f  c au t io n  is d e m a n d e d  in n av ig a t io n .  O th e r  in s tan ces  th e re  a re  in w h ic h  sea rch in g  
e x a m in a t io n  has  d isp ro v e d  the  ex is tence  o f  the  r e p o r te d  d a n g e r ,  a n d  ye t  o th e rs  w h ic h  rem ain  
in a s ta te  o f  in co n c lu s iv en ess  b eca u se  o f  th e  ev id en ce  b ea r in g  u p o n  the  d iscovery  a n d  the 
n a tu re  o f  the  o p e ra t io n s  w h ic h  h av e  b een  c o n d u c te d  in s e a rc h  o f  them .

T h e r e  is little  c h an c e  o f  f ind ing  a re p o r te d  sh o a l  in the  o p e n  o c e a n  by d irec ting  the  
co u rse  o f  th e  se a rc h in g  vessel to  the  g eo g rap h ica l  po s i t io n  a ss igned  in th e  re p o r t  an d  
e n d e a v o u r in g  to  red iscove r  the  sh o a l  by pass in g  in its v ic in i ty  w i th  lo o k o u ts  p o s te d  a lo f t  o r  
w i th  a so u n d in g - l in e  su s p e n d e d  in th e  dep ths .  U n su cc es s fu l  p ro ceed in g s  o f  th is  k in d  have  
so m e t im es  been  cited as ev id en ce  in d isproof ,  a n d  it is, th e re fo re ,  o f  in te res t  to  a r r iv e  a t  an 
e s t im a te  o f  the  e x p ec ta t io n  th a t  w o u ld  th u s  be  ju s t i f ie d ” .

An interesting expe r im en t  carried  o u t  in the 1930s to de te rm ine  the  velocity 
o f  so u n d  in sea w a te r  w as  described in the  H ydrographic R eview  o f  N o v e m b e r  
1932.



“ D E T E R M IN A T IO N  OF VELOCITY O F SO U N D  
IN SEA W ATER IN CAPE COD BAY

(E x trac t  f ro m  the  Bulletin o f  the Association o f  Field Engineers o f  the U.S. 
C oas t  a n d  G eo d e t ic  S u rv e y ,  N o .4, D e c e m b e r  1931, p. 8 8 )

I. TEST LINE FIXED FROM SHORE OBJECTS 

by G.D. Cow IE, H. & G. Engineer, U.S.C. & G. Survey

The velocity of  sound in sea water was determined in Cape Cod Bay in the latter part 
o f  September, 1930, by the following method : One ship, the O c e a n o g r a p h p r  fired the bombs 
while cruising near the eastern shore o f  Cape Cod Bay. She determined her position by 
sextant fixes on triangulation stations on shore each time a bomb was fired. The observers 
took their angles over the spot where the bomb was dropped. The other ship, the Lydonia, 
acted as hydrophone station, while anchored near the western shore of  Cape Cod Bay. She 
determined her position by sextant fixes on triangulation stations on shore each time she 
recorded the explosion of a bomb. The position of the hydrophone was determined, at each 
bomb explosion, by measured angles and distances from the spot on the ship where sextant 
angles were taken to the magnetophone.

The Oceanographer plotted the positions of  the bombs on a 1/20,000 scale projection, 
constructed on an aluminium sheet, and a point A, was assumed near the average position 
of  the bombs. The Lydonia computed the positions of  the hydrophone and a point, B , was 
assumed near the average position. The distance between points A and B was computed. The 
component o f  the difference between each position and the assumed position A or B along 
the line between A and B was determined and added to or subtracted from the line A - B for 
each bomb distance. Each distance divided by the elapsed time in seconds gave the velocity 
per second. The average of all good values was 1 474.6 metres per second.

Temperatures and salinities were measured at both ends of the line and averaged. 
Using the mean temperatures and salinities, the theoretical bottom velocity is 1 481.7 metres 
per second. This is 7.1 metres per second greater than the test velocity.

Using the means of temperatures and salinities at each end of  the line, however, does 
not take into consideration the fact that the temperatures are lower in the deeper water 
between the two ships. During the tests taken in the fall o f  1931 along the same line, 
temperatures and salinities were taken all along the line while the tests were in progress. The 
temperatures at the ends of the lines were about the same as those o f  the previous year. An 
average of  all the temperatures along the line gave a temperature 2.6 °C lower than the 
means of  the temperatures at the ends of the lines. Applying a correction of - 1 .7 3 ° C ,  
determined by using a bottom temperature curve averaged from the 1931 curves, to the 
means o f  the temperatures at the ends of  the line for the 1930 test gives a theoretical bottom 
velocity of  1 475,0 metres per second. This is 0.4 metres greater than the test velocity” .
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