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In O ctober 1962 representatives o f the H ydrographic Services o f  Great 
Britain, The Netherlands, Germ any, D enm ark, N orway and Sweden met at 
The Hague to convene the first North Sea H ydrographic Conference. Their 
aim  was to assess the shortcom ings o f  existing charts o f  the area and o f 
the surveys on  w hich  they w ere based, and to organize international 
cooperation  in the co llection  o f  the necessary hydrographic data required 
now  and in the near future. The subsequent exchange o f  in form ation  
between the six participating nations proved the situation to be ju st as bad 
as had been expected, and left no doubt as to the urgency and m agnitude 
o f the task. It was also apparent that reasonable econom y in the use o f  the 
small surveying resources available w ould  require international agreem ent 
on planning and a carefu l arrangem ent o f  priorities. T o  this end, tracks 
across the North Sea fo r  ships draw ing m ore than 10 metres (33 feet) have 
now  been selected, so that detailed surveys can at first be concentrated in 
these lanes.

A lready, ships draw ing 45 feet are using the North Sea, and E uropoort 
for  exam ple, is p lanning to receive ships o f 50-foot draught. T he construc­
tion and operation o f  these vast bu lk  carriers has proved  econom ica lly  
sound, so that their size as well as their num bers m ay yet increase still 
further. These deep draughts, the high concentration  o f  shipping, the 
generally poor weather conditions, the sh ifting sandbanks and the large 
areas o f shallow  water at considerable distances offshore, are all factors 
dem anding a high standard o f  hydrographic in form ation . In addition, the 
southern N orth Sea has one o f the w orld ’s highest concentrations o f 
wreckage on the sea bed.

Surveys o f  the approaches to the large ports and estuaries are o f course 
already m aintained at a high standard, and in  general so are the waters 
w ithin about 15 miles o f  the shores. But otherw ise the North Sea is alm ost 
com pletely  unsurveyed by  echo sounder or system atic sonar search. In 
1937 the Germans used ech o sounding to survey a large area between the 
Hum ber and H eligoland A pproaches, but even this was a very  open  survey 
in w hich  lines were run three to five m iles apart.

The geology  o f the southern North Sea, south o f  a line H um ber to 
Jutland Bank, is such that the existence o f  unknow n ro ck y  ou tcrops is 
im probable, and general depths away from  sandbank and sandw ave areas 
can be con fidently  assum ed to accord  fa irly  closely  with those given in the





old  surveys. T h is tends to  be con firm ed by  the few  m odern  surveys already 
com pleted and also by  such  w ork  as the m erchant ship passage sounding 
organized by  the N orw egian H ydrographic Office. (See In ternational H ydro- 
graphic R eview , V ol. X LI, No. 2, July 1964). F rom  these, it w ou ld  seem 
that the sparse soundings provided by  the o ld  surveys can  be relied upon  
fo r  routeing the deepest draught ships into w aters as shoal as 12 fathom s, 
though the routes selected w ou ld  in places be unnecessarily  devious until 
the banks, shoals and sandwave areas have been accurately  delineated by 
m odern  surveys. But no person in authority can  as yet recom m end these 
routes because o f  the added hazard o f  uncharted dangerous w recks, so 
rem oval o f  doubts on  this score m ust be given priority  in large areas o f  the 
southern North Sea.

An offshore survey carried out by a R oyal Naval survey ship in  1961 
w ill serve to illustrate the present poor state o f  w reck  charting. This survey 
has been chosen  as an exam ple because it is the m ost recent survey available 
in the southern N orth Sea o f  an area w hich  had not be fore  been system ati­
ca lly  sw ept by  sonar. There is no reason to suppose that the size and num ber 
o f  w recks found  in it  is particu larly  large —  on  the contrary, at least a 
dozen areas o f  sim ilar size cou ld  be chosen in  w h ich  the num ber o f  unknow n 
or badly-charted w recks w ou ld  probably be higher. This particular survey 
covered an area approxim ately  20 by  40 m iles betw een latitudes 52° and 
52°20 ' N orth and longitudes 2° and 3° East. Eighteen w recks w ere found  
in it, w hereas records had previously  indicated the presence o f  sixteen. But 
on ly  three o f  the w reck s w ere found  w ithin  three m iles o f  a recorded  
position . In fact there w as no identifiable relationship betw een the w recks 
fou n d  in 1961 and those previously  recorded. As to their size, six o f  them  
stood m ore than 30 feet above the sea bed, and the largest was 46 feet 
high. T he depths in this area, about 25 fathom s, are generally  as great as 
any that exist south  o f  the H um ber. Consequently, none o f  these large 
w recks is a danger to surface shipping, the shoalest having a depth o f  80 
feet over it. But transfer a sim ilar situation to an area o f  a general depth 
o f  14 fathom s, w h ich  is in  any case m ore typical in the southern  N orth Sea, 
and the seriousness o f  the situation is apparent. F igure 1 reproduces a 
portion  o f  A dm iralty  Chart 2182A and there, in  an area o f  sim ilar size to 
the one considered above and im m ediately east o f  it, 13 dangerous (P .A .) 
w recks are charted in  depths o f  the order o f  13 fathom s. These shoal o ff­
shore areas have never been system atically searched for  w recks.

METHODS OF SEARCH

It is generally accepted  that the on ly  certain m ethod o f  determ ining 
the least depth over steep-sided obstructions, or  o f  d isproving the existence 
o f  sm all obstructions in  a given area, is w ire-drift or drag-sw eeping. For 
certain tasks o f this sort divers are also often  used (see be low ). But in  the 
case o f the southern N orth  Sea, about 6 000 square m iles require close 
exam ination  even i f  the w idth  o f  deep-draught shipping lanes is at first 
lim ited to ten m iles, and the forces w hich  w ou ld  be requ ired  to w ire-sw eep 
an area o f  this size are not available.



Fig. 2a. —  D iagram s o f  areas sw ept w ith  :
R an ge  tra n sm iss io n  in terv a l . . .  2 500 y a rd s
M a x im u m  p ro b a b le  ran ge  ..........  1 200 y a rd s
Speed o f  a d v a n ce  .............................  6 knots



The fo llow in g  alternatives place greater reliance on  sonar equipm ent. 
T h ey  are div ided in to three degrees o f  thoroughness, w ith  the ob je ct o f 
m aking the task realistic in  relation to the surveying units available.

(i) In depths o f  over 15 fathom s

In these depths the largest ships w ill have at least 40 feet between their 
keels and the sea bed. The m inim um  requirem ent, therefore, is to guarantee 
the location  o f  all obstructions w ith a height o f  about th irty feet or m ore. 
Even though sonar conditions in these turbid w aters are generally not 
good, this requirem ent can certainly be m et b y  m odern  sonar equipm ent.

The first need is to cover the entire area under survey w ith an effective 
sonar sweep, p lotting the positions o f  all contacts obtained, but m aking no 
attem pt to hold  the contacts for classification . O nce the existence o f  a sonar 
contact has been established, classification  during the initial search is o f 
less im portance than the m aintenance o f  a regular progression  o f  the 
sweep, so that the actual search resem bles the planned pattern as closely  
as possible.

Search pattern diagram s, depending on such factors as speed o f  
advance over the ground, arc o f  sweep, bearing interval, transm ission  tim e 
interval and effective range, are easily draw n out, and since sm all changes 
in any o f  these factors can considerably  change the characteristics o f  the 
sweep, these diagram s should be studied. Figures 2(a) and (b) fo r  exam ple 
differ on ly  in the speed o f advance. T he area surveyed in  a given tim e at 
10 knots is show n to be a little over 40 % m ore than that at 6 knots, but 
at the slower speed every part o f the area is sw ept at least tw ice w hereas 
at 10 knots nearly  h a lf the area is covered on ly  once.

A ll the factors affecting a sweep pattern can be determ ined or controlled  
w ithin  narrow  lim its, with the exception  o f  effective range. It m ay therefore 
be o f  value to con sider the m eaning o f  this term  as applied to a sonar 
survey search, particu larly  as it involves a num ber o f variables and estim a­
tions, and cannot be precisely  defined.

Suppose, for  exam ple, it is decided that all w recks w ith  a height 
o f  m ore than 10 feet m ust be detected. The effective range at w hich  such  
a target w ill probab ly  be detected m ust be determ ined each day. T w o  
observations can  assist in this determ ination —  a m easurem ent o f  the 
reverberation range at the time and in the area o f  search, and a graph  o f 
the depth /tem perature  pattern. “ Effective range ” m ust then be estim ated 
in relation to the previously  determ ined capabilities o f  the sonar set under 
sim ilar conditions. The estim ation therefore rem ains largely a m atter o f  
judgem ent, but it is not good enough to assum e a fixed  m axim um  range 
fo r  a given type o f  target w ithout regard for  the w ater conditions. Even in 
the shallow  w aters o f  the southern N orth Sea, sharp therm oclines can occu r 
during the sum m er m onths; the surveyor must therefore have a w ork in g  
know ledge o f  the effects o f  these therm oclines on  the sonar beam .

A ssum ing that the figure arrived at is 1 500 yards, w ith  a typical 
10-knot sweep pattern, this w ill give a swept path about 2 500 yards w ide 
w ithout gaps —  that is 1 250 yards either side o f  the ship. T heoretically ,



therefore, ad jacent lines not m ore than 2 500 yards apart w ill give at least 
“ once sw ept ” coverage for  the entire area, but fo r  survey purposes this 
distance apart o f  lines should be reduced by  40 % . This large safety factor 
is necessary to  ensure th orou gh  sweep coverage despite d istortions o f  the 
planned pattern b y  less than p erfect operation , and by  pauses in  bearing 
progression  fo r  con firm in g  the existence o f  suspected echoes.



F or waters deeper than 15 fathom s it is considered  that tw o com plete 
and separate sweeps, planned on  a m axim um  probable detection range for  
w recks m ore than 15 feet high, w ill dispense w ith  the necessity fo r  a search 
by w ire sweeping.

P rovided  frequencies and siting o f echo-sounding  and sonar transducers 
have been chosen  to  m inim ize m utual interference, sounding can usually 
be carried ou t concurrently  w ith  a sonar sweep. But to do this satisfactorily  
extra personnel m ust be available to attend to the sounding. On no account 
shou ld  the attention o f  the sonar team  be divided. T o  facilitate this dual 
task the second search pattern lines can be run betw een the first ones and 
parallel to them . There is no particular advantage from  the search point 
o f  v iew  in  running the second lines at right angles to the first, since 
contacts are as likely  to be m ade on  the beam  as they are ahead. This o f 
course does not app ly  w hen searching for  a w reck , the position  o f w h ich  
is fa irly  accurately  k n ow n ; then the position  m ust be attacked from  different 
d irections so that at som e stage the w reck  presents a good  aspect to the 
sonar beam .

Having thus fou n d  and plotted all the sonar contacts in the area, each 
one in  turn is then “ attacked ” , run over to obtain  a vertical echo-sounder 
trace, and classified. E choes classified  as banks can be ignored at this 
stage; they w ill have been (or w ill later be) surveyed in the course o f  the 
sounding. T he sonar attacks and the E /S  traces m ay indicate that m any 
o f the w recks are sm all ones, in w h ich  case a few  extra E /S  runs m ay 
satisfy  the surveyor that, having regard to the depth o f  water, they are not 
w orth  further attention. These extra E /S  runs shou ld  be carried out at the 
tim e o f  the first attack so as to avoid the necessity for returning to the 
spot. It w ill usually pay too, to obtain three or fou r E /S  traces o f  the larger 
w recks to give som e idea o f  the least depth to be expected ; this w ill save 
tim e later w hen drift sweeping. On the basis o f  this in form ation  the larger 
w recks should be divided into tw o groups —  those w hich  w ill alm ost 
certain ly  be cleared by  a tow ed w ire sweep set to 12 fathom s below  datum , 
and those w hich  are probably shoaler and w ill therefore have to be drift 
swept to determ ine the precise least depth over them . The figure o f  12 
fathom s is specified  because dangerous w recks are now  internationally 
agreed to be those carrying a depth o f 20 metres (11 fathom s) or less, and 
the set depth o f tow ed w ire sweeps, even after carefu l calibration  o f  gear, 
cannot be guaranteed w ithin closer lim its than ±  6 feet. Thus a w reck  
cleared by  a tow ed sweep set to 12 fathom s below  datum  should not be 
charted at m ore than 11 fathom s. This is probably  a fair generalization for 
all types o f  w ire sweep towed at speeds in excess o f about 1 J knots, 
including those types o f  sweep in w h ich  depth con tro l is m aintained by  a 
com bination  o f  floats and planing surfaces.

This sw eeping com pletes the w reck  survey o f  the area, except for the 
disproving o f previously  charted dangerous w recks —  a subject w h ich  w ill 
be considered later.

(ii) In depths o f  betw een  11 and 15 fathom s

A gain  assum ing m axim um  draughts o f 50 feet, these depths give 
between 16 and 40 feet under the keel. The sam e princip les app ly  here as



fo r  the deeper water, but the sw eep w idth  m ust now  be based on  the 
certain detection  o f  sm aller w recks (say 10 feet in height), and the density 
o f  search m ust be increased accordingly.

It is suggested that in these depths the standard sonar should be 
duplicated  by  a fixed  beam  sonar search.

F ixed beam  sets are now  com m ercia lly  available. W ork in g  on  a fre ­
quency  o f  about 45 k c /s  (w hich  is higher than the standard sonar), they 
have a range o f  the order o f h a lf a m ile, and the direction  o f the signal is 
fixed  on  the beam . In plan the beam  is narrow  (about 1 as opposed  to 
about 10° fo r  the standard sonar), but in elevation it is w ide and covers 
the sea bed from  alm ost vertically  beneath the ship out to the lim it o f its 
range. As the ship moves ahead on  a steady course successive transm issions 
sweep out a path about a 1 000 yards w ide to one side o f  the ship. These 
signals are show n on a straight-line recorder. The recorder paper is m ounted 
on  horizontal rollers w hich  revolve at a constant rate, w hilst a stylus m oves 
across the paper record ing  range and echo strength. The picture built up 
in this w ay  depends on tw o effects fo r  its interpretation. A n obstruction  
w h ich  stands up from  the sea bed w ill not on ly  give a stronger-than-average 
signal response from  its near side, but it w ill also shield some o f  the sea 
bed on the side rem ote from  the ship. The signals recorded are therefore 
a strongly-m arked echo follow ed by  a length o f  unm arked paper. T he length 
o f  this “ shadow  ” at a given range and depth varies w ith the height o f  the 
obstruction , so that the recorder gives a representation o f the shape o f  the 
obstruction . (F or photographs and descriptions o f two types o f  this 
equipm ent see International H ydrographic R eview , Vol. X L , No. 2, page 53 
and V ol. X L , No. 1, page 49).

T ransducers for  this equipm ent can be fitted either internally  or 
externally to a sh ip ’s hu ll; the external fitting m ay be stabilized against 
roll. A lternatively, the transducers can be tow ed astern o f  the ship below  
the surface so that they are clear o f  aeration effects and the disturbance 
o f  w ave action . In the latter case the transducer is housed in a stream lined 
free -flood in g  container. In a large ship the hull fitting w ill usually be the 
m ore convenient i f  it is to be used fo r  w reck  exam ination, w ith its attendant 
sharp alterations o f  course and speed, or i f  it is to be used in  con ju n ction  
w ith  tow ed w ire sw eeping to provide a useful check that the sweep has 
passed over the entire w reck. In sm aller ships the tow ed fitting, w ith its 
advantages o f  cost, ease o f installation  and ease o f transfer if necessary 
from  one ship to another, w ill usually  be preferable.

W h ich ever type is used, the perm anent record  o f signal response over 
the w hole o f  the area under survey w hich  the fixed  beam  set can provide 
is an im portant addition  to the total in form ation . W h en  undertaking a 
w reck  survey o f  this type in these depths a perm anent sonar record , w hich  
can be analysed and checked at leisure, should be given as m uch  attention 
as the echo sounder trace.

A lso the higher frequency and narrow  beam  w idth  o f  this equipm ent 
give better d iscrim ination  and increase the chances o f detecting the sm allest 
obstructions.

In deeper waters, even m oderately  attentive operators cou ld  hardly miss 
the loud pings on  the ahead-training sonar returned from  a w reck  o f  any



im portance. But in shoal waters, where sm all w recks can be dangerous, 
there m ust be som e safeguard against the possib ility  o f  the bridge per­
sonnel’s attention being distracted at a vital m om ent. The record  o f  the 
fixed  beam  sonar provides this, but in any case the ahead-training set 
should alw ays be fitted w ith a bridge loudspeaker.

The sam e “ safety factor ” o f  40 %  should be applied w hichever type 
o f  sonar is em ployed.

In w aters o f  between 11 and 15 fathom s, in  addition to the double 
sw eep suggested for the deeper water, at least one com plete sw eep b y  fixed  
beam  sonar is recom m ended. I f  a second beam  sweep is considered  ne­
cessary, the lines in this case should be run at right angles to  the first.

P rovided  their frequencies are deliberately selected to avoid m utual 
interference, it should be possible to operate ahead sonar, beam  sonar, and 
the echo sounder all at the same time. W ith  carefu l organization o f  bridge 
personnel, this should be practicable in the m a jo r  survey sh ips; in  coastal 
survey craft, concurrent operation  o f  any tw o o f  the three w ou ld  probab ly  
be all that cou ld  be successfu lly  achieved —  both  because o f  the num bers 
o f  w atchkeeping personnel available, and the layout o f bridge receivers.

(iii) D epths o f  less than 11 fathom s

T hrou ghou t the southern N orth Sea deep draught ships can be conve­
n iently  routed clear o f lesser depths than 11 fathom s until entering river 
estuaries or port approaches. Even so, long distances o f  shoal w ater are 
involved ; for  exam ple m ore than ten m iles seaw ard o f E uropoort (H ook 
o f  H olland) and m ore than thirty-five m iles seaward o f  Tham es Haven. T o  
w ire sw eep routes along the entire length o f  these approaches w ou ld  be an 
expensive undertaking em ploying survey ships and crew s for  long periods; 
it m ay prove to be too prolonged a task for  the resources available, but 
certain ly  it m ust be considered. W here the sea bed is flat or on ly  gently 
undulating, it should be possible to rely  entirely on  sonar searches for 
detecting sm all obstructions even w ithin  the 11 fathom  line in  som e places, 
but it w ou ld  be pointless to speculate on  precise divisions betw een areas 
to be w ire or sonar swept, w ithout thorough evaluation o f  results using up- 
to-date equipm ent in a few  sam ple areas.

A  further factor w hich  requires study is a determ ination o f  a precise 
figure for  the least depth in w hich  a 50-foot draught ship can safety  operate 
under various conditions. The British N ational Physical L aboratory  (Ship 
D ivision) has m ade a study o f som e aspects o f  this problem  for  the Sou­
tham pton H arbour Board. The results have not been published, but in a 
general reference to them, a Southam pton H arbour B oard spokesm an has 
stated <*) that, due to shallow  w ater effects, a m axim um  increase in  draught 
o f  4 feet 6 inches at speeds in excess o f  12 knots had been found, and an 
increase o f  over 2 feet at 10 knots. A  list or roll o f  1° increases the draught 
o f  these ships b y  1 foot. F inally, allow ance m ust be m ade where necessary 
fo r  lack o f  accurate tidal height in form ation .

(* ) T h e  D ock  and  H arbou r A u th o r ity  (N ov em b er 1963).



Drift sweeping

The techniques o f  drift sweeping are fu lly  described in  various survey­
ing m anuals, and all North Sea surveying units have certainly had plenty 
o f  opportun ity  to practise them  since 1945. Usually, the results are 
determ ined to the sam e degree o f  accu racy  as the sounding —  accord ing  
to U nited K ingdom  practice in open w ater —  to the nearest foot. A  “ brac­
ket ” o f  a clear and fou l sweep separated in depth by not m ore than one foot 
is required . In open  waters in  the North Sea where as often  as not conditions 
are too  ch opp y  fo r  w ire drift sw eeping between a pair o f  boats, but are 
quite satisfactory  fo r  ship drift sw eeping, this w ork  is notoriously  a tim e- 
con su m in g  activity. F or the first stages o f  this N orth Sea w reck survey it
«n r< 11 «■» /4 nt zi'xwtin n f  1 nn r 4 n Vif’n nt Q f rvrtfd u g g c o i c u  u i a L  a  u o t i / i  i m i i a u v ^ i i  u i  i v a o i  u c p u i  vv a u i i j.aa a  m  a v / i w i .  v i

w ill be sufficient. This w ill lead to a m axim um  charting error o f 2 feet on  
the shoal side.

W ith  a sh ip ’ s length o f say 230 feet, tw o or three drifts overlapping 
each  other are often  required to guarantee that a w reck  is clear at the set 
depth. A s fou ling  m ay occu r during the last sweep at that depth, a 3 -foot 
brack et w ill frequently  require fou r or five less sweeps than a 1-foot 
bracket. In practice, acceptance o f this approxim ation  has been found  to 
increase a sh ip ’s “ output ” o f w recks swept by  at least 30 % during a 
m a jo r  w reck  survey. The com pletion  o f  tw o w recks on  one tide w ou ld  not 
have been possible in m any cases w ithout it.

Resurvey and wreck movement

The H ydrographer o f  the Navy has always accepted the possibility that 
strong tidal action  can cause rolling, up-ending or breaking up o f a w reck  
in such a w ay  that the least depth over it is decreased. As a result instruc­
tions are laid dow n  for  the resurvey o f  w recks at set intervals. Buoyed 
w recks for exam ple shou ld  be resurveyed every three years, and dangerous 
w reck s in m ain sh ipping channels every ten years. In practice it has not 
been  possible to im plem ent these instructions in full, but at least the need 
is recognized.

A n  exam ination  o f  British H ydrographic Departm ent records was m ade 
during  1963 fo r  w recks w hich  had been found  to have a less depth over 
them  on resurvey. T he w orst cases, up to 10 feet less, w ere found to be post 
dispersal operation  sweeps, and the lesser depths here were assum ed to be 
due to plates or spars bent or up-ended by the explosions. A m ongst the 
rem ainder, fou r feet was the greatest decrease w h ich  could  be found. A s this 
am ount cou ld  be accounted for by  factors other than w reck  m ovem ent, the 
evidence was inconclusive. A  com bination  o f sm all w reck  m ovem ents and 
errors in swept depth and tidal reduction  m ight possib ly  have been the 
cause.

But in  June 1963 the German H ydrographic Institute circulated a 
report w hich  goes a long w ay tow ards proving that dangerous m ovem ent 
o f  w recks can take place. The report concerns a study o f  six w recks o ff



B orkum  w h ich  have shown a decreased depth on  resurvey, and on  w hich  
dispersal explosives have not been used. A ll these w recks had been inspected 
in detail b y  divers at intervals o f  between nine and fifteen  years, and from  
the d ivers ’ reports sketches had been draw n o f  the attitude and state o f  the 
w recks and their surrounding scours. These reports included horizontal 
and vertical m easurem ents along the length o f  the wreck.

A m ongst the effects indicated by  these reports are :
(i) In 1951 a partly disintegrated w reck  lay on  an even keel. Nine 

years later the bows had fallen  into a deep scour so that fram es at the 
stern had been lifted. Result —  4 feet less clear water.

(ii) In 1951 a w reck  on  its beam  ends w as em bedded in  sand w ith  a 
deep scour around the length o f  the keel. T en  years later, the scour had 
disappeared and the w reck  w as upright. R esult —  9 feet less water.

(iii) In 1951 a w reck  was em bedded in unscoured sand. Nine years 
later deep scours had form ed at bow  and stern and the ship’ s back  had 
been broken  on the ridge am idships. Result —  raising o f  the m idships 
upperw orks and 5 feet less water. In 1956 the scour around this same 
w reck  was am idships and the stern was then the highest part; there being
7 feet less w ater as com pared w ith  1951.

These findings w ill have practical consequences, and m ore observations 
are needed.

In the centre of the southern N orth Sea (around 52o20" N orth, 3° East) 
a large area o f  sandwave form ations exists. These waves reach a height o f 
at least 50 feet from  trough to crest and m assive transport o f  sea bed 
m aterial is know n  to take place in them. No observations on w reck  m ove­
m ent have been made in this area and indeed, little is know n at present 
about the m ovem ent o f  the sand waves them selves. But it is a reasonable 
assum ption  that rapid and heavy scouring form s around these w recks, and 
it m ight be expected that this in  turn leads to a low ering o f the centre o f 
gravity o f  the w reck even though least depth m ay be decreased by  a change 
in attitude. But can a w reck  at one tim e com pletely  covered by  sand 
reappear betw een sandwaves at a later date and if  so, can this happen to 
an extent dangerous to surface ships, and w hat sort o f  time scale is involv­
ed ? O nly detailed surveys o f  selected w recks in the area cou ld  answ er this 
w ith  certainty.

W reck  m ovem ent is undoubtedly  im portant, and the resurvey o f w recks 
in som e instances is necessary because o f  it. But the m ost urgent w reck  
task in the southern North Sea is the prim ary search to locate and survey 
all dangerous w recks and, where appropriate, to disprove the existence o f  
such w recks in their present charted positions.

Removal of dangerous wreck symbols from charts

The N orth Sea H ydrographic Com m ittee, w hilst acknow ledging the 
undesirability  and possible legal com plications o f attem pting to define 
exact lim its o f  areas o f  N orth Sea surveying responsibility, nonetheless 
hope that by  advance planning, they can  prom ote  the econom ica l use o f the



total resources available amongst the countries concerned; and this w ill 

inevitably mean the allocation of certain offshore areas to the hydrographic 

organizations of ind iv idua l ocuntries. The offshore waters in an area south 

of 53° N and east of 3° E, for example, w ill probably be surveyed by the 

Netherlands. In  this area alone, about 20 dangerous wreck (P.A.) symbols 

are charted. About two-thirds of these have been inserted on B ritish  

A dm ira lty  charts on the authority  of the Netherlands, w hilst the other th ird  
have been inserted on their charts from  the British.

It is axiomatic in  this country, and also no doubt in  the other five 

countries involved, tha t a wreck once charted as dangerous remains so 

u n til proved otherwise. But there would be advantage in  ensuring that all 

countries apply comparable standards to the m in im u m  search acceptable 

as “ proof ”, before authorizing the removal of a dangerous wreck symbol.

A n  exam ination of records of the (P.A .) wrecks in  this particular area 
gives very little in form ation  on the accuracy of the reported positions of 

some of them. But positions rounded off to 5 m inutes of latitude and lon ­
gitude (and in one case to 10 m inutes) w ithout further details, instil no 

confidence. It is thought quite possible tha t a few of the wrecks could easily 
be charted as m uch as ten miles in error.

To apply the most rigorous searches to an area w ith in  10 miles of each 

(P.A .) wreck is obviously impractical. Apart from  the work involved, 

experience shows that in  these areas it becomes impossible to relate wrecks 

found  on surveys to the positions of previously reported wrecks. In  any 

case, it is arguable that even on the scale of a general chart of the southern 

North Sea, a wreck symbol shown more than five miles away from  its 
correct position is of no value whatsoever. On larger scale charts, where 

good navigational aids are available, this figure of five miles can probably 
be reduced.

M any of these (P.A .) wrecks are old ones —  F irst W orld  W a r  or 

before —  so it w ill be surprising if some of them  have not entirely disappear­

ed. For proof of this disappearance, it is suggested that the area should, in  

the first place, be searched to the standards for general search outlined 

above according to the depth of water. Then, provided this first search has 

covered the area to the lim its  w ith in  w hich the charted (P.A.) symbol has 

any value (say a m ax im um  of 5 miles, whatever the scale of chart), a 

further search w ith in  two miles of the charted position should be acceptable 
as proof of disappearance.

The methods outlined for the general searches already provide fa ir ly  

rigorous cover, and necessarily so in  view of the heavy concentration of 

wreckage in  the area and the poor standard of existing charting and 

records, but this does at least mean that w ith in  this coverage the job  of 

d isproving previously reported wrecks is already ha lf done. In  fact, a 

repetition of the general search required by the depth of water, w ith  all 

lines run  at right angles to those of the first search, should provide suffi­

cient proof; the second search covering an  area w ith in  two miles of the 
reported position of the wreck.

W hen  considering an  isolated offshore dangerous (P.A.) wreck, not 

w ith in  an area covered by a general search, it w ould be unrealistic to 

assume that a thorough search w ith in  two miles of the reported position



could disprove its existence. There w ould  seem to be no alternative in  these 

cases to extending the search to at least 5 miles.

The Use of Divers

D iv ing as an aid to surveying is now  widely practised both in  govern­

m ent organizations and commercial surveying units (see In te rnationa l 

Hydrographic Review, Vol. XL, No. 1, January  1963), and there is no doubt 

that divers can often save a survey un it a great deal of time in  determ ining 

such factors as the highest point of an  obstruction, in  add ition  to provid ing 

in form ation  w hich could not have been found  in  any other way. Conditions 

in  w h ich  a survey diver may operate, however, vary a great deal. In  one 

case he m ight be w orking in  comparative comfort in  clear, tideless waters 

jn  w hich  he has a range of v is ib ility  of well over 100 feet, whereas in  

another his work m ight be restricted to ha lf hour periods at slack water 
and  in  complete darkness in depths of as little as 30 feet. Under these 

circumstances the diver may not only miss the h igh  point of the obstruction 

entirely, but finds it d ifficult to retain a reasonably accurate sense of the 
horizontal plane. Only  under favourable conditions, therefore, w ould  it 

seem reasonable to accept the uncorroborated work of a diver as the basis 

for charting the least depth over an obstruction. However, even in  poor 

conditions, a diver's work may save time in  exam ination, bu t in  these cases 

the results of his work should always be checked by a fina l wire clearance 

sweep.

Developments in  equipment

There would be considerable benefit to surveyors in  the development 

of a fixed beam towed sonar set w h ich  can transm it and search an area to 

port and starboard simultaneously. So far as is known such an instrum ent 

does not present any great technical difficulties, bu t it  w ould  of course 

involve the fitting of tw in  amplifiers and recorders as well as transm itters. 

But the characteristics of sound waves of about 40 to 50 kc/s  in  water, 

w hich are the frequencies best suited to this equipment, are such that 

ranges of m uch more than  ha lf a m ile  cannot easily be obtained. Greater 

swept w idth  is thus only possible w ith  the double sweep. To make fu ll use 

of such an instrument, the transm issions on each side w ould  have to be so 

arranged that they and the echo sounder between them, search a continu ­

ous strip from  one side, under the ship, out to the lim it of range on the 

other side.

Sector scanning is now  being w idely developed, and this too m ay have 

surveying applications. Here, the transm itted beam is about 30° w ide but 

the receiving oscillator is able to d iscrim inate quite finely, w ith in  about

1 between the bearings of re turn ing  echoes w ith in  the 30° sector. One 

transm ission can thus provide ranges and  bearings of echoes w ith in  this 

w ide arc, w hich in  tu rn  means tha t a sector of 180° can be searched in  
about a tenth of the time required by a conventional tra in ing  sonar set.



This sector scanning is achieved w ithout physical train ing of the receiver. 

Instead, the receiver consists of dozens of sm all un its set in  a row which 

are scanned or balanced electrically. For bearing d iscrim ination it makes 

use of the fact that a sound wave received from  a direction other than at 

right angles to the oscillator face w ill arrive at one end of the row later 

than  the other, and this delay is electrically measurable.

Control of Position

F ix ing accuracy is a requirement common to all facets of North Sea 
offshore surveying work, but wire sweeping needs a h igh standard of re­

peatability of positioning if overlaps are not to be uneconom ically large. 

Repeatability in  this sense is taken to mean the lim its  of error w ith in  which 

a plot or instrum ent can be relied upon to give the same answer on each 

return to a certain position over a given period of time. Thus, to say that 

the repeatability of a decometer is w ith in  ± .015 lanes during summer 

daylight, gives no ind ication  of the absolute error of the reading, but only 

that the spread of readings taken at one position over a period of time w ill 

not exceed ± .015 lanes. W hen using a d rift sweep 200 feet long for 

instance, overlaps of as little as 50 feet are accepted; the ship’s position on 

the plot m ust then be less than ± 25 feet in  error compared w ith  its 

im m ediate surroundings if gaps in  the swept area are to be avoided.

Apart from  the usual methods entailing the mooring of reference 

markers in  the close v ic in ity  of the wreck, absolute accuracies of this order 

can be achieved out of sight of land by well-sited survey Decca chains, or 

by radar if  positive and coordinated targets are w ith in  range. The repeat­

ability  of navigational Decca chains may be good enough in  some areas in  

good propagation conditions to w arrant their use for fix ing sweeps w ith 

overlaps as small as the 50 foot quoted, but every precaution must be taken 

to guard against undetected short-term fluctuations in  variable errors. 

These precautions include :
(i) Mooring a small reference buoy ( a pellet m ay be enough), and 

checking Decca readings against it at frequent intervals; during 

a drift sweep this can be done each time the ship is manoeuvred 

in to  its up-tide position for the next sweep.

(ii) Frequent referencing of the decometers.

(iii) Consideration of the d iam ond of error of the fix produced by 

the lim its  of sensitivity of the instrum ent to its received signal.

(iv) P lo tting  of the Decca fix as frequently as practicable during the 

sweep and smoothing out the more obvious anomalies; this is 

justified  since .01 lanes w ill be easily plottable on the scales 

norm ally  used for expanded sweeping plots.

Navigational Decca chain signals frequently involve considerable land 

paths; then, because of changes in  ground conductivity and propagation 

conditions, it m ay happen that a Decca fix taken over one end of a wreck 

gives a displacement of several hundred feet as compared w ith  a sim ilar 

fix observed a few weeks earlier. This in  itself does not invalidate the use 

of the chain for sweeping since propagation conditions may be quite stable



during  the time required for the sweep; but the above checks w ill be 

necessary to ensure that this is in  fact the case.

Conclusions

U ntil a few years ago, the only sonar equipments available for survey­

ing  purposes had been designed for anti-submarine work. For this purpose 

they were fitted w ith  a number of refinements w hich d id  not make them  

any better as wreck-searching tools, but considerably increased the m a in ­

tenance effort required to keep them  in  good order. A  sonar designed 

specifically for surveying purposes w ould have a more powerful transm itter 

and  am plifier and a slightly lower frequency than  is generally available in  

the commercial equipm ent sold for fish find ing, but otherwise, apart from  

alternative hand or automatic tra in ing , gyro stabilization for bearing, and 

loudspeaker extensions, the equipm ent needs to be kept as simple as 

possible.

The continued development of the fixed beam sonar set m ust be a 

matter of great importance for surveying, largely because it can provide 

a permanent record of the sweep o f an area, in  m uch the same m anner as 

the echo-sounder trace provides the record of a line. The interpretation of 

a beam sonar trace is adm ittedly not quite so straightforward as that of an 

echo-sounder trace, and further studies of these are required.

It is un like ly  that developments of beam sonar w ill oust w ire sweeping 

for the determ ination of least depths over obstructions, but existing 

equipm ent is already capable of provid ing the evidence to show that w ire 

sweeping is not required over large areas where it w ould previously have 

been thought necessary.


