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In  this  period  o f  w o r ld -w id e  recession ,  the re  is n o th ing  m o re  c o m fo r t in g  to 
the  h y d r o g ra p h e r  than  the  th o u g h t  than  th e re  is m o re  w a te r  th a n  the re  is land. 
W hile  sparsi ty  o f  up- to -da te  h y d ro g ra p h ic  in fo rm a tio n  in fully deve loped  co u n tr ie s  
su c h  as the  U.K. is well e n o u g h  stated, th e  d e m a n d  for m o d e rn  su rv e y s  in a re as  o f  
m o re  rec en t  d ev e lo p m e n t  g ro w s  even  m o r e  pressing.

It is r igh t  a n d  p ro p e r  th a t  a d eve lop ing  na t ion  shou ld  w a n t  to s tand  o n  its 
o w n  feet as m uch  in h y d ro g ra p h y  as in a n y  o th e r  field. E qual ly ,  it is u n d e r s ta n d ­
able th a t  a nat ion  w o u ld  w a n t  to  em ploy  th e  v e ry  latest su rv e y  techn iques ,  te n d in g  
to look u p o n  ana logue  ec h o  so u n d e rs  a n d  s e x ta n ts  w ith  so m e  d isda in  -  and  w i th o u t  
giving d u e  regard  to  the ir  inhe ren t  s implicity  a n d  reliability.

H o w e v e r ,  it is n o t  possib le  for a n a t io n  to develop  p ro p e r ly  in isolated areas  
o f  h igh  techno logy .  F o r  exam ple ,  o n e  c a n n o t  usefully e m p lo y  a  h igh  techno logy  
in s t ru m e n t  w h ic h  m a y  have  to w ait severa l  m o n th s  befo re  it can  be  repa ired .  It 
req u ire s  local su p p o r t  to  be  o f  real value. So, o n e  sh o u ld  ask , are  T h ird  W o r ld  
na t ions  a im ing low en o u g h  ? F o r  as long as  they  a im  high, they  will be  reliant u p o n  
the  industr ia l ly -deve loped  w orld .  W hi le  it is t ru e  to  say th a t  all na t ions  a re  
d e p e n d e n t  u p o n  o the rs  to  so m e  extent,  n o t  all possess the  in f ra s tru c tu re  e i th e r  to  
su p p o r t  the  intake o r  m a k e  the  best possib le  use o f  it.
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T h e re  is no  d o u b t  th a t  d irec t assistance m us t  con t inue  to  f low to T h ird  W o r ld  
coun tr ies .  But w h a t  shou ld  the  shor t ,  m e d iu m  and  long -te rm  aim s be ? A n d  w h a t  
fo rm  sh o u ld  an y  assis tance take ? First, then ,  the  sh o r t - te rm  a im s : these m u s t  be  to  
p ro v id e  a set o f  w o rk in g  char ts ,  sufficient to m ee t  req u irem en ts  for im m edia te  
e c o n o m ic  d ev e lopm en t .  W h e th e r  they  are  ach ieved  by  d irect aid from  an  in te rn a ­
tional ag e n cy  o r  w h e th e r  co m m erc ia l  un d e r ta k in g s  bec o m e  involved is a n o th e r  
ques tion  a l together .  M e d iu m - te rm  aims, on  th e  o th e r  h an d ,  m us t  be d irec ted  
to w a rd s  bu ild ing  local self-sufficiency. T hese  in tu rn  sh o u ld  lead to the final 
long -te rm  objective  o f  es tab lish ing  a firm  base o f  p ro v e n  self-sufficiency, plus a will 
to im prove .

W i th  these  co n s idera t ions  in m ind ,  the re  a re  several o p t io n s  open  to those  
willing to  assist deve lop ing  coun tr ies .  T h ey  e s  n uss fuüy  su m  mu rise d us fo llows ■
1. To  p ro v id e  a co m p le te  h y d ro g ra p h ic  service.
2. T o  p ro v id e  advisers.
3. T o  p ro v id e  financial a n d / o r  m ateria l assistance by  w ay  o f  in s trum ents ,  craft,  

t ra in ing  facilities an d  c h a r t  p ro d u c t io n .
4. T o  p ro v id e  a basic a n d  s o u n d  technical a n d  adm in is t ra t ive  s t ru c tu re  u p o n  w h ich  

s u rv e y o r s  o f  m o d e ra te  ability can  build  in the ir  o w n  good  time.

Ideally , o f  course ,  an  am a lg a m  o f  all fou r  op tions  p rov ides  a  r ea d y -m a d e  
an sw e r .  B ut the re  are  im p o r ta n t  qualif ications to be m a d e  in respect o f  each , viz.

A com plete hydrographic service

T h e  d iscovery  o f  a n a tu ra l  resou rce  lying in sho re  o r  w ith in  a co u n t ry 's  E E Z  
m ay  req u ire  greatly  e n h a n c e d  p o r t  facilities and  be the  sp u r  to a c o m p re h en s iv e  
h y d ro g ra p h ic  p r o g ra m m e ,  giving no  tim e fo r  tra in ing  local s ta ff  to any  to lerable 
level o f  self-sufficiency. M o s t  such  su rv ey s  a re  ca r r ie d  o u t  by  co m m erc ia l  c o m p a ­
nies w h o  c a n n o t  a f fo rd  to sp e n d  tim e o n  an y  activity  n o t  expressly  w ri tten  into 
their  co n t ra c t .  S uch  a se rv ice  sh o u ld  th e re fo re  be cons idered  as a  sh o r t - te rm  
a r r a n g e m e n t  only.

Advisers

A dvise rs  v a ry  co n s id e rab ly  in their  ability to  pass on  the benefit  o f  their  
k n o w le d g e  a n d  ex p e r ien c e  to  local technical staff. M a n y  w o u ld  advise  on w h a t  to 
do  w i th o u t  necessarily  say ing  w h y ,  o r  w h a t  the  a l te rna t ives  are. W i th  the  backing  
o f  the ir  o w n  k n o w le d g e  and  p e rh a p s  an  agency  fund ing ,  they  m a y  well em ploy  the 
latest in s t ru m e n ts  to  p r o d u c e  su rv ey s  in an  e leg an t  an d  efficient m a n n e r  but,  
fo llow ing  the ir  d e p a r tu re ,  m a y  well leave b eh ind  no th in g  m o r e  than  an  inheri ted  
ability to  p ress  bu ttons .

T h e  t ru e  role o f  adv isers  m ust ,  the re fo re ,  be  one  o f  p repa r ing  for the 
lo n g - te rm , to  establish fo u n d a t io n s  by w h ic h  a n a t io n ’s h y d ro g ra p h ic  su rvey ing  
effort  can  s ta n d  on its o w n  feet. W'hile this can  b e  d o n e  by local fo rm al educat ion  
classes, the ir  g rea test  c o n t r ib u t io n  m u s t  be  by w ay  o f  try ing  to  m ain ta in  the closest 
possible  d ia logue  w ith  those  aspiring  to  b ec o m e  su rv e y o r s  in the ir  o w n  right.



Financial a n d /o r  m aterial assistance

T o  p ro v id e  so m e th in g  virtually  free o v e r  a  long p e r io d  is to  invite one  o r  all 
o f  th re e  results  : th e  possib le d isrespec t o f  the  rec ip ien ts ,  a co n t in u in g  lack o f  
o riginal and  w e l l - th o u g h t-o u t  e f fo rt  on  th e ir  o w n  p a r t  a n d ,  finally, a failure to  
p rov ide  a base at th e  c o r re c t  technical level up o n  w h ic h  to  bu ild  for  the  fu ture .

H ere,  th e re  is ad m it te d ly  so m e th in g  o f  a ch icken  a n d  egg s ituation .  It is n o  use 
p rov id ing  techn ica l  h a r d w a r e  w i th o u t  p ro p e r  use being m a d e  o f  it; yet, at the  s a m e  
tim e, h o w  is the  T h ird  W o r ld  s u rv e y o r  go ing to learn  a n d  to  gain  the  n ecessa ry  
exper ience  ? A s tu d e n t  s u rv e y o r  taken  f ro m  the  T h ird  W o r ld  a n d  p itched  into  a 
deve loped  c o u n t ry  to  learn  so m e th in g  o f  his p ro fess ion  will be  in the  co m p a ra t iv e ly  
lu x u r io u s  d a n g e r  o f  seeing all th a t  goes on ,  b u t  a lm o s t  w h o l ly  o u t  o f  con tex t .  Is it 
possible for h im  to relate su rv ey in g  in a very  large p o r t  in th e  w est ,  w ith  its 
te m p e ra te  w e a th e r ,  w ell-established c h a r t  con tro l ,  s table p o w e r  supplies, a n d  so on ,  
to his s ituation  b ac k  h o m e  ?

W h ile  a sh o r t  p e r io d  sp e n t  in such  a p o r t  no  d o u b t  has  cons iderab le  va lue ,  the  
best place for  a s u r v e y o r  to learn  a n d  prac tice  his a r t  is su re ly  w ith in  his o w n  
en v i ro n m e n t .  T h e  s a m e  cou ld  be said to apply  equally  to those  w h o  m a in ta in  
vessels and  in s t ru m e n ts  as well as those  w h o  pub lish  char ts .  F o r  tra in ing  is a 
lo n g - te rm  activ ity  an d ,  p ro p e r ly  carried  o u t ,  is o f  the  u tm o s t  value. In  the  final 
analysis ,  it ne i the r  beg in s  n o r  en d s  at school,  technical co l lege o r  un iversi ty ,  b u t  is 
a c o n t in u o u s  p rocess .  It is very  easy  to  be fully qualif ied , b u t  poorly  educa ted .

A sound technical and administrative structure

This  m u s t  be th e  final a im , built up  s lowly and  solidly w ith  the  d e v e lo p m e n t  
o f  a h u m a n  d a ta  b a n k  o f  local k n o w le d g e  and  expe r ience .  T h e re  sh o u ld  be  a high 
quality  n e tw o rk  o f  levelling an d  tr iangu la tion  s ta tions,  w i th o u t  w h ic h  n o th in g  o f  
lasting value a n d  reliability can  be p ro d u c e d .  O nce  m o re ,  it is w o r t h  stressing the  
p o in t  th a t  in s t ru m e n ta t io n  a n d  m e th o d s  sh o u ld  be  a im ed  a t  a level co m p atib le  w ith  
the local techno log ica l  and  m eteoro log ica l  en v i ro n m e n t .

T ra in ing  m u s t  be  co n t in u o u s ,  w ith  inputs  f ro m  rec o g n ised  pub l ica t ions  and  
jo u rn a ls  from  bod ies  su c h  as T h e  H y d ro g ra p h ic  S oc ie ty  p ro v id in g  a vital a n d  
necessary  ex tens ion  to  this aim. M a n y  individuals a n d  o rg an iz a t io n s  can  m a k e  a 
decisive c o n t r ib u t io n  to w a r d s  these en d s  : U n ite d  N a t io n s  agencies  to  identify  the  
need, p ro v id e  th e  initial im pe tus  and  p ro b ab ly ,  so m e f u n d in g ;  in s t ru m e n t  m a n u f a c ­
tu re rs  to  p r o d u c e  w a r e s  w h ic h  are  rea sonab ly  priced,  u n c o m p lic a te d  a n d  reliable ; 
educat ional is ts  to  p la n  h y d ro g ra p h ic  co u rse s  w h ic h  are  re le v an t  to local n e e d s ;  
o rgan iza tions  su c h  as T h e  H y d ro g ra p h ic  Society to  b r in g  all th e  in te rested  
su rv e y o rs  and  te ch n ic ia n s  into a g ro u p  a n d  thus  p ro v id e  a w o r ld  fo ru m  fo r  the  
ex c h a n g e  o f  in fo rm a t io n  an d  an  active focal po in t  fo r  th e  p ro fe ss io n  at large. A n d  
last b u t  n o t  least, e x p e r t  h y d ro g ra p h ic  su rv e y o rs  w h o  see the ir  task  to  be  the  
trans la tion  o f  the ir  k n o w le d g e ,  exper ience  an d  sense o f  p ro fe ss iona l  in tegrity  for 
the  benefit  o f  th e  local su rvey  c o m m u n i ty .



S U R V E Y  T E C H N I Q U E

W h a t ,  th e n ,  m ig h t  be a rea so n ab le  level o f  su rvey  te ch n iq u e  w h ic h  a typical 
p o r t  in a deve lop ing  c o u n t ry  m ig h t  w ish  to ad o p t  ? It all depends ,  o f  co u rse ,  u p o n  
the  availability o f  fu n d s  fo r  the  p u rc h a se  an d  m a in tenance  o f  eq u ip m e n t ,  the 
co n f igu ra t ion  o f  the  su rv ey  a re a  b o th  vertically  a n d  horizontally ,  the  c l im ate ,  p o w e r  
supplies, access, a c cu rac y  r e q u ir e m e n ts  and  n u m b e r  and  types  o f  users.

But, in its s im plest te rm s,  a  p o r t  w o u ld  requ ire  the  setting up  o f  a n u m b e r  o f  
well co -o rd in a te d  fixing b e a c o n s  in addition  to  sex tan ts  and  an a lo g u e  echo  
sounders .  M a n y  po r ts  co n t in u e  to  rely u p o n  such  sys tem s -  even  those  as large as 
the  Port  o f  L o n d o n ,  w h e re  this is stiii the  n o rm  ^ W  d  y I I  0 1X1 LI1C  C ^ L Ü  c i l  y  ■ 5  u

a sy s tem  adm it ted ly  has its d r a w b a c k s ,  m ainly on  a c c o u n t  o f  var iab le  w e a th e r  
condit ions .  B ut it has four d is t inct advan tages .  It is inexpensive,  very  reliable, 
ex t rem ely  flexible, a n d  ac tua lly  invo lves  the s u rv e y o r  on  a level a t  w h ic h  he can 
totally c o m p re h e n d  w h a t  is go ing  o n  a t  all t im es ;  this is so m e th in g  w h ic h  at least 
en su res  th a t  the  s tu d e n t  s u r v e y o r  lea rn s  ab o u t  the  ru d im e n ts  o f  su rvey ing  ra th e r  
th a n  ju s t  those  o f  its in s t rum en ts .

T h e  n ex t  stage sh o u ld  be the  cons idera t ion  o f  a s t r a ig h tfo rw a rd  elec tron ic  
position fixing sy s tem  w ith  no  frills, one  w h ich  p e rm its  m a n u a l  p lo tt ing  and  
m a n u a l  w ri t ing - in  o f  sou n d in g s .  T h is  still has  th e  ad v a n ta g e  o f  d irec t  s u rv e y o r  
inpu t  a l th o u g h  it c an  red u c e  the  flexibility o f  the  system . A d d ed  to  w h ic h  can  be 
o n e  m a jo r  o p era t io n a l  p ro b le m  usua lly  associa ted  w ith  p o r t  su rvey ing  : a s u rv e y o r  
is se ldom  able to  stick w ith  o n e  jo b  f ro m  beginning  to  end ,  for o th e r  tasks  o ften  
in trude  : a ship m a y  ru n  a g r o u n d ,  a  b u o y  needs replacing, an  in te r im  d redg ing  
su rv ey  is requ ired ,  etc. S im ilar ly ,  o n  a r ive r  several miles long, w ith  som e bend ing ,  
the  sh o re  s ta t ions  o f  an  e lec tron ic  posit ion ing  system  m ay  have to  be re-sited just 
fo r  tha t  sm all ta sk  if  to ta l re l iance is to  be placed u p o n  th e m .  F o r  high f req u en cy  
sys tem s m a sk in g  an d  ref lec tions will be the  p ro b lem ,  an d  for th o se  o f  lo w er  
f req u en cy  th e re  will be  e r r o rs  d u e  to  land  path . T h e re  a re  p ro b lem s w h ic h  are  in 
m a rk e d  c o n t ra s t  to the  flexibility o f  a  sextant .

T h e  ideal g en e ra l  so lu t ion ,  th e re fo re ,  is p robab ly  an e lec tron ic  posit ion  fixing 
sys tem  for  th e  p o r t  a p p ro a c h e s  in o r d e r  to  s u r m o u n t  difficult ies o f  p o o r  visibility 
o v e r  longe r  d istances, a n d  th e n  se x ta n ts  fo r  th e  in n e r  areas. F o r  e lec tron ic  posit ion  
fixing sys tem s,  in pa r t icu la r ,  it sh o u ld  be  said th a t  the  levels o f  a u to m a t io n  n o w  
possible w ith  the  latest in s t ru m e n ts  a re  w o r th w h i le  for  those  w h o  can  a f fo rd  to b u y  
an d  m a in ta in  them . T h is  as su m es ,  o f  cou rse ,  tha t  capital ou tlay  can  be first justified 
by  a co n s e q u e n t  sav ing  in e x p e n s iv e  su rvey ing  tim e, and  th a t  s u rv e y o r s  p u t  in 
ch a rg e  o f  su c h  sys tem s  m u s t  be p ro p e r ly  aw a re  o f  the  princip les  o f  h y d r o g ra p h y  
an d  not su b o rd in a te  the ir  activities to  b e c o m e  in s t ru m e n t  opera to rs .

So m u c h ,  th e n ,  for p re se n t-d ay  techn iques .  But w h a t  o f  those  o f  the  fu tu re  ? 
A possible scenario  fo r  p o r t  au th o r i t ie s  10 years h en ce  m igh t look so m e th in g  like 
this : im ag ine  a sa tel li te-based sy s tem  o f  grea ter  ac cu rac y  th a n  at p resen t,  giving 
fixes on d e m a n d  to a small, reliable black box  w h ic h  is so s im ple to o p era te  tha t  
a lm o s t  a n y o n e  will be  able to  use  it. Its use by su rv ey o rs ,  eng ineers ,  sh ips '  m as te rs  
an d  o th e rs  will be  so  un ive rsa l  th a t  the  cost will be m in im al,  th e re b y  a l low ing  an



organ iza tion  to  reta in  spare  units  as an  a l te rna t ive  to  e x p e n s iv e  m a in te n a n c e  
p ro g ra m m e s .

A d m it ted ly ,  a  fair a m o u n t  o f  the  su rv e y o r 's  t rad i t io n a l  expe r t ise  m a y  n o  
longer  be requ ired .  B u t  th e re  a re  o th e r  im p o r ta n t  a reas  w h ic h  will c o n t in u e  to  be  
vital. T h e re  will still be  d ep th s  to  m e asu re ,  an d  these  will a lw a y s  be  a w k w a r d  
co m ers .  W hile  the re  m a y  be  a d a n g e r  th a t  the sc ience o r  a r t  o f  posit ion  fixing as  
w e  k n o w  it cou ld  be forfei ted  in the s a m e  w ay  th a t  bas ic  trad itional skills like 
c a rp e n try  h av e  b ee n  s u p e rse d e d  by the m a r c h  o f  tech n o lo g ica l  p rogress ,  the  ro le  o f  
the  h y d ro g ra p h ic  s u r v e y o r  will still be  an  im p o r ta n t  one.  A n d  n o w h e r e  is this likely 
to be  m o re  so th a n  in deve lop ing  c o u n tr ie s ,  w h e re  the  n ee d  for au th o r i ta t iv e  local 
tra in ing ,  a n d  th e  e x p e r ien c e  an d  re so u rce s  w h ich  go w i th  it, will be  ju s t  as 
p a r a m o u n t  th e n  as th e y  are  no w .


