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P a p e r  o r ig ina l ly  p re sen te d  at the  F o u r th  In te rn a t io n a l  S y m p o s iu m  o n  Vessel T raf f ic  
Serv ices ,  B re m e n ,  A pr i l  1981 a n d  a lso  p u b l ish ed  in Vol. 35 <1 ), J a n u a r y  1982 o f  T h e  J o u r n a l  
o f  N a v ig a t io n , U .K . I t  is r e p ro d u c e d  he re  w i th  k ind  p e rm is s io n  o f  the  o rg a n iz e r s  o f  the  
S y m p o s i u m  a n d  th e  E d i to r  o f  t h e  Jo u rn a l .

I N T R O D U C T I O N

In fo rm a tio n  rela ting  to  the c i rc u m s ta n ce s  o f  collisions is available f rom  
var ious  sou rces  b u t  analysis  o f  casualty  in fo rm a tio n  has usually  been  restr ic ted  to 
ships u n d e r  one  flag an d  been mainly  applicable to acc iden ts  in restricted w ate rs .

Collisions o cc u rr in g  w ith in  ha rb o u rs ,  rivers, canals  o r  in land  w ate rs  a lm os t  
invariably  involve special c i rcum stances  o r  local factors. Investigations o f  such  
casualties are  m ain ly  o f  in te rest to the  au tho r i t ie s  responsib le  for  m a in ta in ing  safe ty  
o f  nav igation  in the a rea  co n c e rn ed  an d  to  m a rin e rs  w h o  are  likely to nav iga te  
f requen tly  t h r o u g h  those  w aters .  Collisions occu rr ing  in coasta l w a te rs  and  in the 
open  sea are  o f  in te rna tiona l interest. A nalys is  o f  data  relating to  sea  collisions m ay  
be re levan t w h e n  consider ing  possible ch a n g e s  to the In te rn a t io n a l  R egu la tions  for 
P reven ting  Collis ions at Sea a n d  m ay have  par t icu lar  appl ica tion  to  the  es tab l ish ­
m e n t  and  revision o f  rou te ing  schem es.

Collisions o cc u rr in g  outs ide po r t  limits f requen tly  invo lve  ships o f  d if fe ren t  
flags, so no single nat ional au tho r i ty  is likely to receive sufficient da ta  f ro m  its o w n  
ships for a w o r th w h i le  analysis o f  casualties.  T h e re  a p p e a r s  to  be need  for  so m e  
o rgan ized  sy s tem  o f  pooling  in fo rm ation .  T h e  M a r i t im e  Safety  C o m m it te e  o f  
I M C O 1**' has  es tab l ished  an  a r r a n g e m e n t  for  receiv ing  a n d  c ircu la t ing  rep o r ts  o f  
serious m arine  casualties bu t  such  rep o r ts  give insuff ic ien t in fo rm ation  to  be o f  
m u c h  prac tica l value. T here  is little p ro sp e c t  o f  setting up  an  official data  b a n k  o f  
detailed cases in the  near  fu ture .

(*) 6 W a r w i c k  R o a d ,  C o u lsd o n ,  S u r re y  C R 3  2 E E ,  U .K.

(**) E d i to r ' s  n o te  : N o w  IM O  ( In te rn a t io n a l  M a r i t im e  O rg a n iz a t io n )  s ince  M a y  1982.



S o m e results o f  a statistical su rvey  o f  w o rld -w id e  collisions carried  o u t  at the 
City o f  L o n d o n  P o ly techn ic  w ere  repor ted  in the  P roceed ings  o f  the  T h ird  
In te rna t iona l  S y m p o s iu m  [I]. F ro m  an initial data  bank  o f  basic in fo rm ation  relating 
to  over  2,000 collisions tha t  have  o cc u r re d  dur ing  the  last 25 years  it has  been  
possible to ob ta in  fu r th e r  details o f  o v e r  700 cases. T he  Poly technic  c o m p u te r  is 
being  used in the ir  analysis. Before co m m en t in g  on  som e o f  the  p re lim inary  results 
o f  this investigation  it m a y  be helpful to discuss the  p ro b lem s  involved  in ob ta in ing  
sa tisfactory  in form ation .

S O U R C E S  O F  I N F O R M A T I O N

W h e n  a ship is involved  in a casualty  the  m as te r  is usually requ ired  to 
co m p le te  an  acc iden t  r e p o r t  fo rm , for  subm ission  to the  approp r ia te  national 
au tho r i ty ,  g iv ing a b r ie f  s u m m a r y  o f  the  c i rcum stances  o f  the  casualty. In the  case 
o f  a collision the  in fo rm ation  requ ired  will norm ally  include the  time and  posit ion  
o f  the  accident,  visibility, initial cou rse  a n d  speed, fo rm  o f  detec tion  and  eq u ip m e n t  
being used. T h e  a m o u n t  o f  additiona l in fo rm ation  to  be com ple ted  varies  w ith  
d if fe ren t au thori t ies .  S pace  m ay be  p rov ided  for fu r th e r  c o m m e n ts  bu t  m aste rs  are  
usually  re luc tan t to supp ly  in fo rm atio n  on such m atte rs  if this is no t  specifically 
required .

U p o n  the  receip t o f  such  in fo rm a tio n ,  if no t  before, th e  au thori t ies  may decide 
to  ho ld  an investigation  into the  c i rcum stances  o f  the  casua l ty ;  som e ad m in is t ra ­
t ions a p p a ren t ly  a r ra n g e  for investigating b oards  to  u n d e r ta k e  an  inquiry w h e n e v e r  
a  se rious  m a r in e  casua lty  occurs .  S u ch  a policy w o u ld  result in official investiga­
t ions  o f  a lm os t  all collisions occ u rr in g  outside p o r t  limits; o the r  adm in is tra t ions  
hold m o re  e labo ra te  a n d  costly  c o u r t  p roceed ings  for a small p ro p o r t io n  o f  
casualties w h ic h  m eri t  special cons idera t ion ,  the  m ajority  o f  serious accidents  being 
left for the a t ten t io n  o f  individual investiga tors  w h o  m a k e  a confidentia l r ep o r t  to 
the  au tho ri t ies  c o n c e rn e d .  Yet o th e r  nat ional  au thori t ies  a p p e a r  to  m ake  little if any  
p rov is ion  for  a full investigation  o f  se r ious  m arine  casualties.

A m a jo r  d isad v an tag e  o f  a g o v e r n m e n t  investiga tion  into the causes  o f  a 
collision, as a so u rce  o f  in fo rm atio n  a b o u t  the  c ircum stances ,  is tha t  ev idence  will 
n o t  usually be  ob ta in ed  f ro m  a foreign ship involved. S u ch  ev idence is likely to  be 
w ithhe ld ,  as full d isc losure  m ay  no t be  cons idered  to be in the best interests o f  the  
par t ies  c o n c e rn e d  befo re  the  se t t lem en t  o f  financial claim s for  dam ages  and  
deten tion .  T h is  fac to r  m ay  be  tak en  in to  a c co u n t  by so m e  au tho ri t ies  w h e n  deciding 
w h e th e r  to hold  an investigation  w h ich  involves a foreign ship.

In fo rm a t io n  c o n c e rn in g  ship collisions m ay also b ec o m e  available as a result 
o f  civil ac tions b e tw e e n  the  parties co n c e rn e d ,  to es tablish the degree  o f  fault for 
the  a p p o r t io n m e n t  o f  d a m a g e  costs. W h e n  such cases reach  the  co u r ts  the  
c ro ss -ex a m in a t io n  o f  w itnesses  f rom  b o th  ships is likely to p ro d u ce  a detailed 
a c c o u n t  o f  even ts  p reced ing  the  collision. U n fo r tu n a te ly ,  the re  is usually  a 
cons iderab le  delay  b efo re  th e  co u r t  hearing  takes place so tha t  w itnesses m ay be 
ques tioned  on  w h a t  h a p p e n e d  th ree  o r  m o re  years  ago. T he  majority  o f  civil ac tions 
a re  settled o u t  o f  c o u r t  so th a t  detailed in fo rm ation  c a n n o t  readily be ob ta ined .



It is, o f  cou rse ,  widely apprecia ted  tha t  the ev idence o f  w itnesses ca n n o t  
a lw ays  be relied upon . This  will apply particularly  to the speed o f  the ship in 
restricted visibility a n d  to the action taken to avoid  collision. In som e o f  the cases 
w h ich  co m e befo re  the cou r ts  the ev idence is so conflicting as to give the 
im pression tha t  it w o u ld  be very difficult to de term ine  w h a t  h ap p e n ed  in the  
m ajority  o f  collisions, bu t  such cases are not typical. T h e  few collisions w hich  
becom e the sub ject  o f  court  p roceedings are usually those  in w hich  the re  is a w ide 
d iscrepancy  b e tw e e n  the  respective versions o f  h o w  the s ituation developed so tha t  
a se ttlem ent c a n n o t  be agreed upon. In the course  o f  this  investigation into a large 
n u m b e r  o f  collisions separate  reports  have often been received from  different 
sources  for the  tw o  ships involved and  it has usually been possible to m atch  up the 
ev idence to get a reasonably  accurate  indication o f  the situation preceding  the 
collision.

A C Q U I R E M E N T  O F  D ATA

In v iew  o f  th e  difficulties o f  obtaining full details o f  the  c ircum stances  o f  most 
collisions, and  the necessity to minimize the a m o u n t  o f  in fo rm ation  to be  requested  
f rom  authori ties  an d  individuals supply ing  data  f rom  their  o w n  records,  it w as  
decided to restrict the investigation to the de te rm ina tion  o f  the location, visibility, 
type o f  e n c o u n te r  situation  and  form  o f  action taken. T h e  form  o f  ques tionna ire  
sh o w s the a m o u n t  o f  data  requested  for  each case.

Data w ere  first collected f rom  published material such  as co u r t  ju d g e m en ts ,  
reports  o f  g o v e rn m e n t  investigations and  o ther  accoun ts  o f  casualties. F ro m  the  
initial da ta  bank  based  on Lloyd ’s Casualty Reports,  lists o f  ships involved in a 
collision w ere  p ro d u c e d  for  each major flag and  for each  year ,  w ith  the  date o f  the 
accident given in each case. A lphabetical lists w ere  also p roduced .  R equests  for 
assistance in ob ta in ing  the  da ta  w ere  then  m ade  to v a r io u s  authori ties ,  o rgan iza­
tions and  individuals in several m aritim e countries.

It has o f ten  p roved  difficult to  ob ta in  the  da ta  because  o f  the  confidentia l 
na tu re  o f  the  d o c u m e n ts  involved an d  the translating p rob lem s associa ted  w ith  
reports  f rom  ab road .  V ery  little in fo rm ation  could  be o b ta ined  for the  earlier  years, 
because the pap e rs  co ncerned  had e i ther  been des troyed  o r  becom e a lm ost inacces­
sible. In fo rm a tion  has not been sough t for  collisions w h ich  have o cc u r re d  with in  
the last tw o  years  as m ost o f  such  cases are still the subject o f  investigations o r  civil 
actions. N evertheless ,  the re  has been a very good response. For the  y ea rs  1968-1977 
it has  been possible to obtain data f rom  at least one  ship in 50 per  cen t  o r  m ore  of  
k n o w n  sea collisions.

Assistance has  been  received f ro m  n u m e ro u s  sources  and  th is  is very 
gratefully acknow ledged .  Particular  grati tude is expressed  to  C apta in  BURGER o f  the 
U niversity  o f  W ales  Institute o f  Science an d  T echno logy  fo r  provid ing  a  co n s id e ra ­
ble a m o u n t  o f  da ta  f rom  repor ts  received f rom  the N eth e r lan d s ,  a n d  to P rofessor  
K a n d o r i  o f  the S h im onosek i  University  o f  Fisheries for com plet ing  a large n u m b e r  
o f  da ta  fo rm s  f ro m  reports  o f  investigations m ade in J a p a n .  T he  J a p an e se  da ta  are 
o f  particu lar  value  because it becom es possible to give separa te  cons idera t ion  to the 
tw o  most conges ted  coastal regions o f  J a p a n  and  N o r th  W e s t  E u rope .



In  c a s e s  w h e r e  i n f o r m a t i o n  c o u l d  n o t  b e  o b t a i n e d  fo r  e a c h  o f  t h e  t w o  s h i p s  
i n v o l v e d  in  a  c o l l i s i o n  it w a s  u s u a l ly  p o s s ib l e  to  o b t a i n  th e  v o y a g e  d a t a  f o r  o n e  
v e s s e l  a n d  to  d e t e r m i n e  t h e  p r o b a b l e  f o r m  o f  e n c o u n t e r  s i t u a t i o n  b y  r e f e r e n c e  to  
t h e  c h a r t .  H o w e v e r ,  it h a s  b e e n  p o s s ib l e  to  o b t a i n  d a t a  f r o m  b o t h  s h ip s  in o v e r  50 0  
c a s e s .

R E S U L T S  OF T H E  I N V E S T IG A T IO N

T h i s  i n v e s t i g a t i o n  h a s  b e e n  r e s t r i c t e d  t o  c o l l i s i o n s  b e t w e e n  v e s se l s  o f  o v e r  100 
t o n s  g r o s s ,  p r o c e e d i n g  o n  p a s s a g e  a n d  n o t  e n g a g e d  in s p e c ia l  a c t i v i t i e s  s u c h  a s  
f i s h in g ,  r e p l e n i s h m e n t  o r  n a v a l  e x e r c i s e s .  I t  a p p l i e s  to  c o l l i s io n s  o c c u r r i n g  w o r l d ­
w i d e  in c o a s t a l  w a t e r s  o r  t h e  o p e n  s e a  b u t  d o e s  n o t  a p p l y  to  h a r b o u r s ,  r i v e r s ,  c a n a l s  
o r  i n l a n d  w a t e r s .  N a r r o w  s t r a i t s  s u c h  a s  t h e  S o u n d  t h e  R o s n h o r u s  a n d  t h e  S t r a i t  
o f  M e s s i n a  h a v e  b e e n  e x c l u d e d  f r o m  c o n s i d e r a t i o n  b u t  c o l l i s i o n s  in th e  S t r a i t s  o f  
G i b r a l t a r  a n d  S i n g a p o r e  h a v e  b e e n  i n c l u d e d .

D a ta  req u es t  form

D a t e  o f  c o l l i s i o n  ------------------------------------------------------------------------------------------

L.ocal t im e  --------------------------------------------- ---------------------------------------------

P o s i t i o n  ---------------------------------------------.--------------------------------------------

A p p r o x i m a t e  v i s ib i l i ty  ------------------------------------------------------------------------------------------

S h i p  n a m e s  

R a d a r  f i t ted  ?

R a d a r  in u se  ?

A t  d e t e c t i o n  :

C o u r s e

S p e e d

D e t e c t i o n  m e t h o d  

R e la t i v e  b e a r i n g  

R a n g e

H e l m  a c t i o n  t a k e n  
( w i t h  t im e s  o r  r a n g e s )

E n g i n e  m o v e m e n t s  
( w i t h  t im e s )

W h e t h e r  a c t i o n  r e s t r i c t e d  
b y  3 r d  s h ip ,  s h o a l s ,  e tc .



Table 1
A nnua l  incidence o f  collisions

Year
R e p o r ted  

by Lloyd's
Additional 

Jap an e se  cases
Totals

Both ships 
over  

1 0 0 0  tons

Detailed
cases

1948-1955 . . . . _ _ _ 18
1956 .................... 80 - 80 46 4
1957 .................... 68 - 68 46 6

1958 .................... 65 - 65 41 4
1959 .................... 76 - 76 45 11

I960 .................... 70 - 70 50 17
359 359 228

1 9 6 1 .................... 77 - 77 51 25
1962 .................... 57 - 57 41 9
1963 .................... 87 - 87 48 19
1964 .................... 83 - 83 51 22
1965 .................... 94 - 94 41 21

398 398 232

1966 .................... 81 6 87 48 28
1967 .................... 63 10 73 36 30
1968 .................... 77 10 87 45 39
1969 .................... 94 11 105 55 52
1970 .................... 89 1 1 100 52 55

404 452 236

1 9 7 1 .................... 80 25 105 41 60
1972 .................... 67 18 85 45 45
1973 .................... 68 9 77 34 44
1974 .................... 70 23 93 40 54
1975 .................... 77 17 94 57 57

362 454 217

1976 .................... 69 10 79 34 44
1977 .................... 61 20 81 36 43
1978 ................. 68 7 75 46 24
1979 ................. 71 - 71 43 1
1980 ................. 65 * - 65 * 35 *

334 * 371 * 194 *

Totals . . . 1 857 2 034 1 107 732

■ Estimates have been made for 1980 based on data obtained for 1 1 months.
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Table  1 sh o w s  the  an n u a l  incidence o f  collisions satisfying the  above  criteria. 
T h e  incidence o f  collisions taken  from  Llo yd ’s W eekly Casually Reports  has 
rem a in ed  fairly c o n s ta n t  at be tw e en  57 an d  94 p e r  a n n u m  o v e r  the  25-year period. 
D ata  relating to  collisions in J a p an e se  w a te rs ,  n o t  re p o r te d  by  L loyd 's ,  has  been  
received  for the  years  1966-1978. T hese  additional cases are a lm ost  entirely 
restricted to  collisions b e tw e e n  Ja p an e se  coastal vessels o f  less th a n  500 to n s  gross. 
T he  n u m b e rs  o f  cases  for w h ic h  additiona l in fo rm ation  has  been  received are  also 
sh o w n  for each  y ea r  in T ab le  1.

T able 2 sh o w s  regional totals o f  collisions fo r  5 -year  periods. T h e  figures for 
J a p a n  and  K orea  include the additional collisions no t  re p o r te d  by Lloyd 's ,  w h ich  
m ust  be ta k en  into ac co u n t  w h e n  assessing trends. A dd it iona l  cases have  no t been 
rep o r ted  for early  a n d  recen t years.

A lthough  collisions in restricted w a te r  areas su c h  as T o k y o  Bay, S h im o n o sek i  
S tra it,  Kobe ap p ro a c h e s  an d  m u c h  o f  the  In land  Sea h ave  n o t  been  inc luded  in the 
figures, the  inc idence is n o w  m u c h  h igher  o f f  J a p a n  than  fo r  any  o th e r  region. T he  
im p ro v e m e n t  o f f  N o r th  W e s t  E u ro p e  can  be largely a t t r ib u ted  to the  in troduc tion  
o f  traffic separa t ion  sc h em e s  an d  the re  ap p e a rs  to  be  an  u rgen t  need  for IM CO - 
ap p ro v e d  sc h e m e s  to  be established o f f  the  J a p an e se  coast.

Restr ic ted  visibility (less th a n  2 miles) w a s  rep o r ted  fo r  501 o f  the 732 detailed 
cases  (68.4 per  cen t)  b u t  for the  rem ain ing  collisions re p o r te d  by L lo y d ’s, restricted 
visibility w as  on ly  ind icated  in ju s t  o v e r  40 per  cen t  o f  th e  cases. S om e collisions 
receive on ly  a b r ie f  m en tion  in Lloyd's Casualty Reports  an d  the  p resence  o f  fog, 
o r  o th e r  cond i t ions  restric ting  visibility, vyould no t necessarily  be repor ted .

T he  n u m b e r  o f  collisions k n o w n  to  have o c c u r re d  in restric ted  visibility are 
also indicated, in p a ren theses ,  in Table 2. T h e  ac tua l  n u m b e rs  will be  h igher ,  as 
expla ined  in the p rev io u s  p a ra g ra p h .  B efore  the in t ro d u c t io n  o f  traffic separa tion  
the p ro p o r t io n  o f  collisions o ccu rr ing  in restr ic ted  visibility in the  D o v e r  S tra it w as  
o v e r  80 per  cent.  This  p ro p o r t io n  has decreased ,  due  partly  to  th e  effects o f  the 
traffic separa tion  sc h em e an d  partly  to  a lo w er  inc idence o f  fog in the  reg ion  dur ing  
recen t years.  By co n t ra s t  on ly  12 per  cen t  o f  collisions in the  M alacca  and  
S ingapore  S traits  have  a p p a ren t ly  taken  p lace  in restr ic ted  visibility and  in each  case 
this w as  due to hea v y  ra in  show ers .

Table 3 sh o w s  the effect o f  da rkness  o n  the inc idence  o f  collisions. W h e n  the 
visibility w as  k n o w n  to be ‘c lea r ’ the  n u m b e r  o cc u r r in g  in d a rk n e ss  w a s  f o u n d  to 
be th ree  tim es the  n u m b e r  occu rr in g  in daylight.  D u rin g  restric ted  visibility there  
w as  found  to  be  no  apprec iab le  diffe rence .  It w a s  n o t  possible to  d e te rm in e  the 
relative effect o f  tw ilight as the  tim es o f  collisions are o f ten  imprecise.

Table 3
Effect o f  d a rk n e ss  o n  the  incidence o f  collisions

D ay ligh t D ark n ess M arg ina l

Collisions in c lea r  visib ili ty ............................................. 60 180 8
Collisions in restr ic ted  v is ib i l i ty ................................... 427 401 80
Visibility n o t  r e p o r t e d ...................................................... 116 260 29



The n u m b e rs  o f  collisions k n o w n  to have o cc u r re d  for each  h o u r  are 
indicated in T ab le  4. As expected ,  the  n u m b e rs  are appreciab ly  low er  b e tw e en  0600 
and  1800 in clear visibility. D uring  fog, collisions are found  to be m o re  f re q u en t  
from  m idnight to no o n  in all areas, a n d  least f requen t  dur ing  the a f te rnoon .  This 
ap p e a rs  to indicate tha t advect ion  fog is m o re  likely to be exper ienced  dur ing  the  
first half  o f  the day, a l though  this is no t  suggested in the  tex tbooks  on  m eteoro logy .

Table  4
N u m b e r s  o f  collisions related to h o u r  and  visibility

E N C O U N T E R  S I T U A T I O N S

O ne o f  the  m ain  p u rp o ses  o f  seek ing  fu r the r  in fo rm ation  relating to sea 
collisions w as  to investigate the  c i rc u m sta n ce s  o f  collisions associated with  d iffe ren t 
types  o f  en c o u n te rs  for bo th  clear a n d  restricted visibility.

T he  f requency  of  e n c o u n te r  rates associated w ith  d iffe ren t pat terns  o f  traffic 
flow  has been  co n s id e red  in several papers ,  as for instance by  B a r r a t t  [2] and



G o o d w i n  [3], A n ex am ple  o f  the practical use o f  this ap p roach ,  by D e g r é  and  
L e f e v r e , has  been  the  estim ation o f  en c o u n te rs  likely to have been p ro duced  by 
alternative rou ting  schem es p roposed  for the English  C hannel .  L e w i s o n  has 
recently [4] [5] m a d e  an  assessm ent o f  the risk o f  a ship e n c o u n te r  leading to a 
collision by calculat ing the  n u m b e r  o f  potential e n c o u n te rs  for ships ap p ro a ch in g  
w ith in  half  a mile o f  each  o ther  for a part icu la r  area o f  the  D over  Strait o v e r  a 
period  o f  several years, then com paring  th e  n u m b e r  o f  en c o u n te rs  o f  each type 
w ith  co r resp o n d in g  types  o f  k n o w n  collisions.

The difficulty o f  a t tem pting  to c o m p a re  collisions w ith  potential e n c o u n te rs  
o ver  a small a rea ,  for w hich  the traffic pa t te rn  is k n o w n ,  is tha t the  n u m b e rs  o f  
collisions resulting f rom  different types o f  e n c o u n te r  are  likely to be too  small to 
ob ta in  valid results. A survey  of  collisions o ver  a m u c h  w ider  area w ou ld  p rovide 
sufficient n u m b e rs  to  enable a b re a k d o w n  to  be m ade  w ith  respct to b o th  type of  
s ituation and  visibility, bu t  the  results could  not easily be related to  the c o r r e s p o n ­
ding n u m b e rs  o f  encoun te rs .  H o w ev er ,  a co m p ar iso n  o f  results ob ta ined  for 
d ifferent regions, o r  for  the  sam e region u n d e r  different cond it ions  o f  visibility, may 
give a clear indication o f  the effect o f  restric ted visibility on  d ifferent types  o f  
e n c o u n te r  situation  and  p rovide a very  ap p ro x im a te  m e asu re  o f  the degree o f  risk 
associated w ith  each  type.

Categories o f  e n c o u n te r  situations m ay be related to the  aspect o f  each  vessel,  
o r  to the d iffe rence b e tw een  the initial courses. T he  first m e thod  m ay be m ore  
a p p rop r ia te  for co m p ar iso n  with the Collision Regulations,  w hich  clearly define an 
o ver tak ing  situation  in te rm s  o f  the  relative bearing f rom  the o v e r ta k en  ship and 
w h ich  im pose practical limitations in te rm s  o f  aspect o n  the m ee t ing-end-on  
situation. Table 5 indicates the  seven categories o f  e n c o u n te r  s ituation selected, 
accord ing  to aspect.  T he  ap p ro x im a te  ranges  o f  cou rse -d iffe rence  w hich  a re  
associated w ith  each  ca tegory  are also indicated.

T a b le  5
C ategories  o f  e n c o u n te r  s i tuations

C a tego ry Relative bearing C o u rse  d ifference

I. M e e tin g ..................................... E ach  < 5° on the  b o w 170-180°
2. Fine c r o s s i n g ......................... E ach  < 1 5°, o n e  > 5° 150-175°
3. C r o s s i n g ................................... Each  < 30°, one  > 1 5° 120-165°
4. Broad c r o s s in g ...................... E ach  < 60°, o n e  > 30° 60-150°
5. C onverg ing  c r o s s i n g .......... Each  < 1 1 2  1/2° o n e  > 60° 0-1  2 0 °
6 . C onve rg ing  o v e r ta k in g .  . .
7. Parallel o v e r t a k i n g ............

E ach  < 150° ,  o n e  > 1 1 2  1 /2°  
O ne > 1 50°

0- 65° 
0- 30°

Table 6 s h o w s  the  n u m b e rs  o f  collisions in each  ca tegory  for b o th  clear a n d  
restricted visibility. T h e  results are  sh o w n  separate ly  for  the  tw o  m ost conges ted  
coastal regions o f  N W  E u ro p e  and  Ja p a n  a n d  c o m p a re d  w ith  the  residual figures 
for all o th e r  areas. It m ust  be em phasised  tha t  the b r e a k d o w n  is not precise due  to 
the limitations o f  the  ev idence w h e n  considering  m arg ina l  cases. H o w e v e r ,  each  
case has been  carefully  cons idered  for  the  pu rp o se  o f  this  classification so the 
m arg in  o f  e r r o r  shou ld  be small.



Table 6
N u m b e rs  o f  collisions related to en c o u n te r  s ituations and visibility

C a tego ry  o f  e n c o u n te r  situation

1
(M)

2
(FC)

3
(C)

4
(BC)

5
(CC)

6
(CO)

7
(PO)

C lear  visibility
N W  E u r o p e ............... 8 12 6 10 13 6 17
Japan  .............................. 3 13 10 25 14 5 18
O ther  a r e a s .................. 7 16 9 12 9 3 1 1

T o t a l s ............ 18 41 25 47 36 14 46

Restr ic ted  visibility
N W  E u r o p e ............... 65 99 33 16 3 1 13
Ja p an  .............................. 52 72 32 12 7 0 2
O ther  a r e a s ................. 26 43 12 4 0 1 4

T o t a l s ............ 143 214 77 32 10 2 19

Clear visibility si tuations

Only 18 cases have  been inc luded  in the ca tegory  o f  m eeting situations in clear 
visibility. T h e  C rossing  Rule w ou ld  p robab ly  have been  applicable to som e o f  these  
collisions in w h ich  the  angle on the  b o w  w as  o f  the o rd e r  o f  5° for one  o r  bo th  
ships. S om e o f  these  m ee t ing -end -on  collisions could  be a t tr ibu ted  to bad look-ou t 
on  b o th  ships, usually involving small vessels. In a few  cases the close p resence  o f  
a th ird  ship w as  c la im ed to  have p re v e n te d  early action .  A th ird  im p o r tan t  cause  
w as  a late s ta rb o a rd  tu rn  by o n e  sh ip  in a s ta rb o a rd - to -s ta rb o a rd  passing situation , 
som etim es  associa ted  w ith  po r t  helm ac tion  by the  o th e r  vessel.

W h e re  traffic separa tion  is not in force the n u m b e r  o f  m eeting s ituations m ay 
be expected  to  be o f  the  o rd e r  o f  th ree  tim es the n u m b e r  o f  over tak ing  s i tuations [6]. 
T h e  h igher  f re q u en c y  o f  meeting o r  fine crossing s ituations co m p a re d  w ith  
over ta k in g  s i tuations has been co n f irm e d  by ac tua l c o u n ts  m ade  on voyages  
th r o u g h  different reg ions  [7] [8 ], B road  cross ing  s i tuations  will generally be even  less 
f re q u en t  than  o v e r ta k in g  s ituations ex c ep t  in certain small areas  w h ere  n u m e ro u s  
ferry  crossings occur.  As the  n u m b e rs  o f  m eeting o r  fine crossing collisions are 
ap p ro x im ate ly  the  sa m e  as the o v e r ta k in g  collisions for  each  a rea  cons idered ,  and  
generally  less than  the b road  cross ing  collisions, it w ou ld  appear  that m eeting 
s i tuations  a re  associa ted  w ith  less risk than  over tak ing  s ituations and  that crossing 
s i tuations  p re se n t  th e  grea tes t  risk.

Such results w ere  to  be expec ted  as the Collision Rules require  bo th  ships to 
keep o u t  o f  the w ay  in a m eeting situation  and  specify the fo rm  o f  action to be 
taken .  Helm ac tion  is particu larly  effec tive  in an en d -o n  s i tua tion ;  a relatively small 
c h a n g e  o f  co u rse  will usually  be sufficient to avoid collision -  even if m a d e  by 
on ly  o n e  ship. In c rossing  and  o v e r ta k in g  situations on ly  one vessel is expected  to 
take  early action ,  the  o th e r  ship is requ ired  to keep h er  course  and  speed. Until



recently , the  s ta n d -o n  ship w as  not p erm itted  to take  ac tion  until a very  late stage. 
C rossing  s i tuations could  be expected  to  be m ore  d an g e ro u s  than  over ta k in g  
s i tuations because  o f  the higher  rate o f  ap p ro a ch .

T h e  p re d o m in a n t  cause  o f  collisions associa ted w ith  crossing or  over tak ing  
s i tuations in clear visibility is bad look-ou t in the g ive -w ay  ship. An apprec iab le  
n u m b e r  o f  o v e r ta k in g  collisions (9 cases) w e r e  mainly a t t r ib u ted  to a failure o f  the 
steering sy s tem  o f  o n e  ship  w h e n  passing at close distance. In terac tion  som e tim es  
c o n t r ib u ted  in the  final stages but could  n o t  be rega rded  as an initial cause  o f  
collisions at sea.

S o m e  crossing collisions could  be, a t  least partly ,  a t tr ibu ted  to co u rse  
a l tera tions m a d e  for navigational purposes ,  w h en  ro u n d in g  head lands  or  passing 
th ro u g h  a re as  o f  shoals.  Several exam ples  o f  these w ere  no ticed  in the  reg ion  o f  the 
M alacca and  S ingapo re  Straits. T h e re  w o u ld  th u s  a p p e a r  to be  som e justif ication  for 
es tablishing traffic separa tion  schem es in su c h  areas  ev e n  th o u g h  the  visibility is 
unlikely to  be restric ted  by fog.

T h e  frequency  o f  e n c o u n te rs  is no rm al ly  cons idered  to  increase as the sq u a re  
o f  the  traffic density , but the probability  o f  collision associa ted  with  cross ing  and  
o v e r ta k in g  s i tuations appears  to decrease in reg ions o f  high traffic density  due  to 
the increased  vigilance o f  the w a tchkeep ing  officers an d ,  possibly, to the  p resence  
o f  the  m aste r  on  the  bridge. Despite the high f requency  o f  b ro ad  crossing s i tuations 
in the n a r ro w  part o f  the  D over  Strait, the re  seem s to be no  reco rd  o f  a collision 
resulting from  a b ro ad  crossing en c o u n te r  in clear visibility in the  a rea  now  co v e red  
by the  traffic separa tion  schem e for the  full period o f  25 years.

Restricted visibil ity s i tuations

Table  6 s h o w s  tha t  in restricted visibility there  is a cons iderab le  increase o f  
collisions associa ted  w ith  m eeting  and  fine cross ing  s ituations,  a l though  restr ic ted  
visibility is on ly  ex p e r ienced  for a very small pe rcen tage  o f  the  time. T h e  n u m b e rs  
o f  collisions result ing  f rom  b ro ad  crossing a n d  over ta k in g  s i tuations are  less w h e n  
the  visibility is restricted. This  indicates tha t  in reduced  visibility the probabil ity  o f  
collision is increased  by a factor o f  several h u n d r e d  for m eeting  and  fine cross ing  
situations, b u t  by  a m u c h  smaller fac tor  for b ro a d  crossing  a n d  o v e r ta k in g  
situations.

Several o f  the over tak ing  collisions in restric ted  visibility o cc u r re d  in traffic 
lanes o f  traffic separa tion  schem es and  in a lm os t  every  case  the  acc iden t cou ld  be 
at least partly  a t tr ibu ted  to a th ird  ship. T h is  is the  type  o f  situation  w h ich  has  been 
investigated by CURTIS [9] [10] and  the p re se n t  results c o n f i rm  the  value  o f  this  line 
o f  research.  A fu r th e r  m ajo r  cause  o f  such  collisions w as  p o o r  ra d a r  look-ou t.  Only  
one  case o f  an  over ta k in g  collision associa ted  w ith  failure o f  the steering sys tem  has 
been received for restricted visibility. T h e  low speed  o f  a p p ro a c h  in over ta k in g  
situations gives m o re  o p p o r tu n i ty  for av o id ing  action  to be  tak en  on  visual sighting , 
co m p a re d  to  a m eeting  situation  w ith  the  sa m e  range o f  visibility.

M ost  o f  th e  collisions resulting f ro m  b ro ad  c ro ss ing  e n c o u n te rs  in p o o r  
visibility o cc u r re d  o f f  the  coas t  o f  Ja p a n  o r  in the s o u th e rn  p a r t  o f  the  N o r th  Sea.



Small vessels w ere  usually involved and  in the m ajority  o f  cases the initial r a d a r  
detec tion  range  w as  less than  5 miles for at least one  ship.

M eeting o r  fine crossing s itua tions  in restricted visibility ac coun t  for o v e r  
50 p e r  cen t o f  the  total n u m b e r  o f  collisions for w h ich  details have b ec o m e  
available. T he  c i rcum stances  o f  such  collisions have  bec o m e  familiar f rom  several 
w ell-publicized cases. It is a lm ost invariably  found  tha t  no  appreciab le  helm ac tion  
w as  taken until a very  late stage. T h e  new  regula tions place m ore  em phasis  on  the  
use o f  s ta rb o a rd  helm ac tion  to avo id  a close q u a r te rs  situation , bu t  there  is little 
ev idence  to suggest that the early applica tion  o f  substantial port helm has p ro v e d  
d an g e ro u s .  Severa l collisions o f  this type  have resulted f rom  s ta rb o a rd  helm ac tion  
by o n e  ship in w h a t  w o u ld  have been  a s ta rb o a rd - to -s ta rb o a rd  passing situation.

Figures 1 and  2 s h o w  a b r e a k d o w n  o f  n u m b e rs  o f  collisions in te rm s  o f  the 
d if fe rence b e tw e en  the initial courses ,  for b o th  clear and  restricted visibility. O nce  
again  it m ust  be s tressed that the n u m b e r  should  not be as sum ed  to be precise, due  
in so m e  cases to the  limitations o f  the  available evidence.

This rep resen ta t ion  indicates m o re  clearly that the  risk o f  collision is g rea ter  
for e n c o u n te rs  b e tw e en  vessels p roceed ing  in the sam e general d irection than  for 
vessels p roceed ing  in opposite  d irec tions  in good visibility, bu t  that the  situation  is 
reversed  in restr ic ted  visibility. T he  low es t  incidence o f  collision is associa ted  w ith  
a co u rse  d iffe rence o f  30-90° in b o th  clear and  restricted visibility.

T he  b r e a k d o w n  does  not sh o w  clear justification for the  r e q u irem en t  tha t  a 
traffic lane should  be  crossed  as  nearly  as practicable at right angles. A r ight-angled  
crossing  is m ade  in the least time bu t  the ex tra  few m inu tes  taken  to cross at 70°, 
o r  even  60°, to the lane axis w ou ld  be unlikely to result in additional e n c o u n te rs  at 
n o rm a l  rates o f  flow, excep t in the  case o f  very s low  craft.

E F F E C T  O F  C O U R S E  D I F F E R E N C E

F i g . 1. -  N u m b e r s  o f  coll is ions in c lear  
visibil ity in re la tion  to  sec to r  o f  c o u r se  

d ifference .

F i g . 2. -  N u m b e r s  o f  collisions in re s ­
tr ic ted  visibility in re la tion  to  sec to rs  o f  

co u rse  d ifference.



C O N C L U D I N G  R E M A R K S

This  pape r  has su m m arized  som e o f  th e  preliminary  results o f  an investigation 
o f  the  c irc u m s ta n ce s  o f  w o rld -w id e  sea collisions. A dditional data are being sough t  
for m o re  recent years  in o rd e r  to assess th e  effects o f  the ch a n g es  to the Collision 
Rules w h ich  cam e into force in July  1977. A m ore  detailed analysis o f  the results 
is being u n d e r ta k e n  and  it is hoped to m ain ta in ,  and  upda te ,  the data  bank  for  a 
fu rthe r  period.
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U n t i l  r ecen tly  the  sea has b een  re la tive ly  free o f  m a n y  o f  the  p ro b le m s  w h ic h  
h av e  bese t  us o n  land  : div is ion  o f  te r r i to r ies ,  p o l lu t io n  a n d  e n d a n g e re d  species, to  cite  
a  few. O n c e  th e  h igh  seas w e re  c o n s id e re d  the  c o m m o n  p ro p e r ty  o f  all m a n k in d ,  res  
o m n iu m  c o m m u n is  . N o w  w e  a re  in th e  p ro cess  o f  d iv id ing  th e m  in to  p r iv a te  re serves  
a n d  p r iv ileged  z o n e s  a n d  ad d in g  a n o t h e r  d isp u te  to th e  a lr e a d y  long list o f  in te rn a t io n a l  
conflicts .  A t  s o m e  loca t ions ,  m a r in e  p o l lu t io n ,  o n ce  a lm o s t  insignificant ,  h a s  recen tly  
inc reased  to  levels h a rm fu l  to  b o th  m a r in e  life a n d  m a n .  T h e re  is n o w  a g ro w in g  a n d  
ju s t if iab le  c o n c e rn  a b o u t  o v e re x p lo i t a t io n  o f  severa l  fish species a n d  the  m ig h ty  w ha le .

T h e  m ag ic  fo r m u la  s o u g h t  by th e  tea m s  o f  in te rn a t io n a l  law y e rs  a n d  s t a te sm e n  
is h o w  to  d iv ide  th e  seas  in an  e q u i ta b le  w a y  th a t  will satisfy  the  terr i to ria l  ap p e t i te s  
o f  a  m u l t i tu d e  o f  n a t io n s  -  s p u r r e d ,  n o  d o u b t ,  by  th e  p ro m ise  o f  n e w - f o u n d  riches,  
b o th  real a n d  im a g in a ry .  O n the  o th e r  h a n d ,  th e  p r im a r y  ef fo r t  o f  th o se  e n t r u s te d  by 
the  pub l ic  to assess  the  im p ac t  o f  m a n - in d u c e d  c h a n g e s  in the  e n v i r o n m e n t  o n  o u r  
lives h as  b een  to w a r d  d e v e lo p in g  a p lan  in w h ic h  e c o n o m ic  ga ins  a re  b a la n ce d  ag a in s t  
physica l  h e a l th  h aza rd s .  C o n sp ic u o u s ly  a b se n t  in all o f  these  “g r a n d  s c h e m e s ” is w h a t  
effect the  c h a n g e s  in the  e n v i r o n m e n t  will h a v e  in o u r  sp ir i tua l  a n d  aes the t ic  
in te rac t io n  w i th  the  sea. Unterdiscip .  S c i .  R ev .  5, (1980)).

It is im p e ra t iv e  to  e m p h a s ize  t h a t  a s  long as  h is to ry  can  recall ,  a n d  p ro b a b ly  
e v en  ear l ie r ,  th e  sea  h as  e x e r te d  a p r o f o u n d  in f luence  on h u m a n  cu ltu re .  It is n o t  
su rp r i s in g  th a t  th is  ha s  b een  so, for in a d d i t io n  to re so u rce s  w h ic h  she  p ro v id es ,  her  
su b l im e  b e a u ty ,  he r  s ta te l iness ,  a n d  h e r  e v e r - c h a n g in g  m o o d s ,  th e  sp e c t ru m  o f  w h ic h  
r a n g e s  f ro m  se ren e  t ran q u i l i ty  to  a w e s o m e  p o w e r ,  h a v e  b e en  a so u rc e  o f  sp ir i tua l  a n d  
aes th e t ic  e x p e r ien c e s  fo r  m a n .  T h e  sea  is the  p r im o rd ia l  m o th e r  in the  c o sm o g o n ie s  o f  
m a n y  o f  th e  a n c ien t  peoples  -  still is, a c c o rd in g  to  c u r r e n t  scientific  t h o u g h t  -  a n d  
th e re  is n o  m a jo r  b r a n c h  o f  a r t  t h a t  d o es  n o t  c o n ta in  a  m u l t i tu d e  o f  w o r k s  dealing  w i th  
th e  sea. I t  w a s  n o t  o n ly  the  a e s th e tic  q u a li t ie s  o f  th e  sea  w h ic h  o c cu p ied  th e  artis t ic  
m in d ,  h o w e w e r .  U s in g  the  sea  e i th e r  a s  an  essentia l  p a r t i c ip a n t  in a c o sm ic  d r a m a  o r  
a s  a  w o r t h y  a d v e r s a r y  for th e i r  sea fa r in g  heroes ,  a r t is ts  such  as  H o m e r ,  C o le r id g e ,  
M elville  a n d  C o n r a d  w e n t  b e y o n d  the  m e re  re p re se n ta t io n  o f  c o n c re te  real ity  a n d  g av e  
us  th e  t h e m e s  w h ic h  a re  u n iv e rsa l  : b e a u ty  o f  n a tu r e  as re flected  in the  b e au ty  a n d  the  
d ig n ity  o f  h u m a n  c h a r a c t e r ;  a w a r e n e s s  o f  o n e ’s s t r e n g th s  a n d  w e ak n e sse s  w h e n  tes ted  
ag a in s t  th e  e le m en ts  o f  n a tu r e ;  c r im e  ag a in s t  G o d  o r  G o d 's  c r e a tu re s  w i th  resu l t ing  
a to n e m e n t  a n d  e x p ia t io n ;  a v o y a g e  th a t  n o t  on ly  leads to  v ic to ry  o v e r  the  e le m en ts  o f  
n a tu re ,  b u t  a lso  p ro v id es  a c u re  fo r  th e  pr ide  th a t  h a s  o v e r - r e a c h e d  itself.

Extract from : “The Sea : Its Science and Poetry", by Sargun 
A. TONT, published in Interdisciplinary Science R ev iew s , 
Vol. 6. N o . I . March 1981.


