
TOWED ECHOSOUNDERS FOR PARALLEL SOUNDING

by C om m ander H.S.T. BECH 
Royal Danish Navy

In the In ternational Hydrographic Review,  Vol. XLIV (2), Ju ly  1967, 
there appeared  an article by C om m ander I. E n g e l m a n n , Royal Danish  
H ydrographic  Office, describing the progress th a t  Office had  m ade with 
towed echosounders, and giving par ticu la rs  of the relatively small equ ip ­
m en t designed for m otor launches.

D uring  the past  few years the technology of towed echosounders  has 
been improved. The small equipm ent has  been abandoned , and  larger 
equ ipm en t h as  been developed for use by coastal m inesweepers.

The tria ls  w ith  the new equipm ent s ta r ted  in 1.971, and  a f te r  several 
years of problem s concerning the stabilization of floats and  the s tren g th  of 
towing cables, the system w as finally deemed operational in 1975.

T he  towed equipm ent now consists of four floats fitted w ith  t r a n s ­
ducers, the set of four plus the sh ip ’s u n it  com prising  a sounding array. 
Its use allows five parallel sounding lines, spaced (in the D anish  case) at 
50-metre intervals, to be ru n  sim ultaneously . The ship can tow the  floats 
a t  a speed of up to 8 knots, and  the a r ray  is especially suitable for long 
sounding lines.

As m u s t  be expected, certa in  operational res tr ic tions  or delays are 
involved in  the use of the system. For example, as the a r ra y  requ ires  a tow 
depth  of 6 m etres  it is only utilized outside the ten-m etre  depth  contour. 
F u r th e r ,  the accuracy required  for the shallow depths found in D anish  
w aters  has  limited the use of th is  a r ray  to Seastate 3 or below, b u t  in 
deeper w a te rs  it should be possible to employ it in  as m uch  as Seastate 5. 
Finally , a 180° tu rn  will take  approxim ate ly  15 m inutes,  and  s tream ing  or 
recovery of the gear requires  approx im ate ly  20 m inutes.  However, the 
efficiency reflected in obtaining five sounding lines ra th e r  th a n  j u s t  th e  one 
w hich  resu lts  from  the use of only the t ran sd u c e r  m ounted  in the  hu ll  of 
the ship m ore th an  compensates for any  of these operational cons tra in ts  in 
use of the array.



D ESC R IPT IO N  O F THE EQ U IPM EN T

F loats

The floats are the s tandard  No. 4 floats (length 8.70 m, diam eter 0.70 m) 
used in minesweeping (fig. 1). They are of fibre glass, and have been 
modified to include a w atertight socket on the top surface with a 30 kHz 
transducer fixed by a short s tru t  to the underside of the float. The idea 
adopted at the first trials of having the transducer actually built-in to the 
bottom of the float was dropped, because excessive w ater turbulence 
attenuated the signal.

F :g. 1. —  O u te r  s t a rb o a rd  f loa t  p rep ared  fo r  launch ing .

O tters

Two No. 4 otters (1.10 X  1--0 m ) beneath the outerm ost floats keep 
them, and thus the array, in position. The other two floats are stabilized 
by a GBT depressor which is a small depressor used in minesweeping with 
hammerboxes.

To lower the low cables into the water near the ship, and also to 
stabilize the streamed equipment, another No. 4 otter — independently 
towed on 20 metres of wire and attached by chain to a f isherm an’s block 
on each of the cable pairs —  is used as a depressor. Figures 2 and 3



PARALLEL ECHO SOUNDING 15

illustra te  the floats in towing position, and figure 4 pictures the near-ship  
stabilizing o tter rigging.

F ig. 2. —  An ou te r  f loat .

Tow cable

T here  is a  separate  tow wire for each float, bu t  the two wires to each 
side are seized together and  form  a single catenary.

The tow cable is a 12 m m  steel wire enclosing a 4-core conducting  
cable. T he s ta rboard  tow wires are laid right hand, the port  ones left hand , 
an d  w ith  the ship underw ay  hydrodynam ic power helps to hold the wires 
up  in the water.

The longest tow cables are 250 m  in length, and  the shortes t 180 m. 
F loa t  p lacem ent depends on tow cable length an d  sh ip ’s speed. W ith  the 
lengths  and  the float positions as shown in figure 5 the distance between 
sounding  lines will be 50 metres, represen ting  the p lacem ent during  the 
8-knot towing operation  s tandard  for the D anish  survey. Sextant angles 
can  be used to ensure  th a t  the floats are in p ro p e r  position. If ano ther  
sounding  speed or different sounding line spacing is required , the cable 
length  m u st  be changed. Little research on th a t  subject  has been done 
du r in g  th e  developm ent of the towed system, and  no g raphs  of cable 
length  versus speed have been devised. However, some help can be 
obtained from  a mine-sweeping m anual.



Fir.. «5. — An in n e r  float.

F ig. 4. — The n ear  sh ip  dep resso r  being lowered in the water .



I'it;. — The  k n  out of tlie towed echosounders .

Fit;. (). — HUMS G u ld b o rg su n d .



Onboard equipment

The ship, H.D.M.S. Gtildborgsund  (figure (i), carries five Navitronic 
echosounders, i.e. one for each floal, and one for the ship. A module can 
easily be changed in the sh ip’s echosounder so that the frequency can be 
switched from 30 to 210 kHz since the ship carries transducers on both 
these frequencies. No interference occurs between Ihe a r ray ’s transducers.

Various positioning systems (e.g. Toran, Sea-Fix, Mini-Ranger, Decca, 
etc.) m ay be used aboard ship and, utilizing an HP 9825 A computer, a

F ig .  7. — G u ld b o rg su n d 's  rack  c o n ta in s  :
T o ran  rece iver (centre).  H y d ro g rap h ic  D a ta h a n d le r  (above T o ran  receiver).  Five echo- 
so u n d e rs  (on left) .  Five dep th  reco rders  (on r ight) .  C a lcu la to r  HP 9825A (on desk). 

P lo t te r  9872A (on desk).  T ap e  s ta t io n  ( lower left) .  Decca MK 21 (upper  r igh t) .
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H ydrograph ic  D atahand ler ,  a Decca A rkas Sea T rack  and  an Autopilot, the 
ship can move th ro u g h  the lattice on a pre-calcula ted  line, the position of 
the ship an d  all incoming depths being digitized and  stored on tape. New 
s ta r t  and  fin ish  positions are com puted  au tom atica lly  at the end of each 
line. The positions of the floats and  tidal corrections are calculated  and  
inco rpora ted  in the Office plotting stage of da ta  processing. E q u ip m en t 
insta lla tion  in G uldborgsund  is shown in figure 7.

A P a th  Guiding Unit (PGU) is installed  on the bridge near the Sea 
T rack  and  Autopilot. The PGU gives the Officer-of-the-W atch the following 
in fo rm ation  : d istance from the pre-calcula ted track  line, distance re m a in ­
ing to be ru n  along the track  line, the course, and the depth.

The towed a r ray  has  proved to be an effective an d  efficient system for 
long line h y drograph ic  surveying from  m inesweepers. W hile  the D anish  
hydrograph ic  operations utilize also some ra the r  sophisticated  equ ipm en t 
for steering the ship and  processing the  data, a basic towed system can be 
utilized w ith o u t  such aids. As m inesweeping vessels m ay be available in 
the navies of countries  which are short  of dedicated h y drog raph ic  surveying 
ships, it is th o u g h t  tha t  the prom ulgation  of in fo rm a t io n  on the towed a r ra y  
m ight be of benefit.  The Danish  H ydrographer  will be pleased to fu rn ish  
fu r th e r  details on the system to M ember States of the IHO, upon request.



The Bureau is indebted to Mr. James D a w s o n , Undersea 
Projects Insurance Brokers, Ltd for calling attention to 
reports in Lloyd’s List of extensive damage to the vessel 
World Horizon in May 1978 while that ship was steaming 
off the South African coast. Speculation is that anomalous 
wave conditions to be found in the area (see I.H. Review, 
July 1974, pp. 99-129) were responsible.

The full explanation of the phenomenon, and therefore 
the limits of its occurrence, must await more intensive 
bathymetric surveys of the region, as noted by the cited 
Review  a r t i c l e ,  and in Mr. D a w s o n ’s letter to the Lloyd’s 
List Editor reproduced below.

“ S i r ,
“ The reports in Lloyd’s List lead one to the conclusion 

that the vessel World Horizon was struck by an episodic 
wave. Interestingly, she was built by the same Japanese 
shipyard as the Wilstar, which suffered the same fate in 
the same area in 1976.

“ It is patently impossible to pin-point the precise areas 
in which these lethal waves occur until the world’s charts 
are black with depth markings rather than white for 
want of any information.

“ What can be done, and should be done, is the linking 
of weather sensing satellites covering the area between 
Antarctic storm centres and the South Western African 
Coast to forecasters in South Africa responsible for warn­
ing ships of known danger areas at times that can be 
forecast.

“ This notion has the backing of some of the leading 
world meteorologists, notably Dr. Harris S t e w a r t , director 
of the Atlantic Oceanographic and Meteorology Labora­
tories, National Oceanic and Atmospheric Administration, 
in Florida. He emphatically endorsed the suggestion I put 
to him at the Brighton Oceanology Conference last March.

“ It is also considered feasible by Commander Anthony 
W o o d , lately Royal Navy Meteorology and Oceanic Divi­
sion.

“ The wastage of men and ships and the cost to insurers 
through a total inability to forecast areas that must be 
avoided at certain times of year, in relation to storm 
power sources elsewhere, justifies the cost.

“ These waves have been the cause of missing ships for 
centuries, and the twentieth century should be the last 
when forecasts are under-privileged.

“ Yours etc. ”
James D a w s o n .

L i t t le  S to n ew a ll ,  T u n b r id g e  W ells .


