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ABSTRACT

T h e B a th y m e tr is t a t th e  U.S. N aval O cean o g rap h ic  Office sees m uch  
d ou b tfu l h y d ro g rap h ic  d a ta  th a t  a re  below  the  d ep th  range  affec ting  safety  
in  n av igation . S ince som e of th ese  d a ta  are  valid  an d  u sefu l fo r b a th y m etric  
c h a rt co n stru c tio n , th e  B a th y m e tr is t m u s t a tte m p t to  ev a lu a te  it. T h e  m ost 
successfu l m eth o d  of ev a lu a tio n  consists  o f f ittin g  p ro m in en t fo rm s seen 
in  p rofile , or as sound ings on th e  ran d o m  lines, to  th e  sam e fo rm s developed 
from  su rvey  d a ta . V alid  ra n d o m  d a ta  w ill p re sen t a  logical f it to  all the  
surveyed  fo rm s; o th er ra n d o m  d a ta  will f it  w ith  m in o r p o s itio n  a d ju s t­
m en ts ; still o th e r d a ta  w ill be re je c ted  as erro n eo u s.

Survey  d a ta  are no t a lw ay s av a ilab le  fo r e s tab lish in g  th e  accu ra te  
positions of fo rm s. R andom  d a ta  can  be used  if a re ite ra tiv e  p ro cess of 
form  deve lopm en t an d  p ro file  f ittin g  is follow ed. At firs t, m u ltip le  positions 
or fo rm  irre g u la ritie s  are  observed  b ecause of e rro rs  in  th e  ra n d o m  data . 
T he selection  of average d ep th s , p ositions, an d  fo rm s fro m  th ese  d a ta  
s ig n ifican tly  reduces th e  m u ltip le  p o sitio n s  and  fo rm  irre g u la ritie s .

INTRODUCTION

D u rin g  th e  co n s tru c tio n  of a typ ical b a th y m e tr ic  ch a rt a t  th e  U.S. N aval 
O ceanograph ic  Office, th e  B a th y m e tris t en c o u n te rs  m u ch  d o u b tfu l hyd ro - 
g rap h ic  d a ta  in  ad d itio n  to  those lis ted  in  In te rn a tio n a l H y d ro g rap h ic  
B u reau  Special P u b lica tio n  20. T hese  a d d itio n a l d o u b tfu l d a ta  o rig in a te  
in  th e  sam e m a n n e r  as th o se  in  Special P u b lic a tio n  20, b u t th e y  rep resen t 
fe a tu re s  below  th e  d ep th s  c o n s titu tin g  a  h a z a rd  to  n av ig a tio n . T h ese  da ta  
a re  ran d o m , o r n o n-su rvey  d a ta , ta k e n  by  vessels in  ro u tin e  p assag e  betw een  
p o rts . T he am o u n t of th ese  ad d itio n a l d a ta  is so large  th a t  th e re  is little  
p ro b ab ility  th a t  th ey  w ill a ll be ev a lu a ted  b y  su rveys fo r m an y  y ea rs . M uch



o f th ese  d a ta  is v a lid  an d  can  be u sefu l in  c h a r t co n s tru c tio n , an d  th e  
B a th y m e tr is t m u s t a tte m p t to  ev a lu a te  it.

Several m e th o d s  of d a ta  ev a lu a tio n  ap p e a r to exist, b u t s tu d ie s  c o n d u c t­
ed a t the  U.S. N aval O cean o g rap h ic  Office show  th a t one m eth o d  is su p e rio r 
to  all o th ers . T h is  m e th o d  co n sis ts  of co n to u rin g  o r o u tlin in g  p ro m in en t 
su b m a rin e  fea tu re s  o r bo ltom  g ra d ie n t changes from  su rvey  d a ta , an d  th en  
se lec tin g  th e  ra n d o m  d a ta  th a t fit th e  co n to u red  o r o u tlin ed  form s. In m an y  
a re a s  th e re  a re  no su rv ey s availab le , an d  th e  co n to u rs  o r o u tlin es  are  
es tab lish ed  from  an  an a ly s is  of th e  p ro m in en t fo rm s an d  g rad ien t changes 
seen  in  th e  ra n d o m  d a ta . T h e  a n a ly s is  is a re ite ra tiv e  p rocess in  w h ich  
th e  fo rm s an d  g ra d ie n t changes a re  f irs t  d raw n  in  p o sitio n s th a t re p re se n t 
a n  average of th e  v a ry in g  re p o rted  positions. N ext, so u n d in g  lines are  
selected  th a t  ap p ro x im a te ly  fit th e  fo rm s an d  g ra d ie n t changes. T hen , th e  
"average" fo rm s a re  a d ju s te d  fo r a  b e tte r  fit. T h e  fin a l s tep  co n sists  of 
once ag a in  rev iew ing  th e  so u n d in g  d a ta  to  select all th a t  can  be fitted  to  
e ith e r  th e  fo rm s, o r a co m b in a tio n  of fo rm s an d  o th e r d a ta  at th e  in te r ­
sections.

NATURE OF DOUBTFUL HYDROGRAPHIC DATA

T he B a th y m e tr is t sees d o u b tfu l h y d ro g rap h ic  d a ta  as a d jac en t or 
in te rsec tin g  so u n d in g  lines w h ich  do n o t co rre la te  in  d ep th . W h en  c o n to u r­
ed, th e  d o u b tfu l d a ta  p re sen t fo rm s w h ich  are  d is to rted  in  shape, or fo re ign  
to  th e  a rea  in  w h ich  th ey  are  rep o rted . D oubtfu l d a ta  m ay  co n sis t of 
in d iv id u a l so u n d in g  re p o rts  o r en tire  so u n d in g  lines.

W h en  d o u b tfu l h y d ro g rap h ic  d a ta  are  ev a lu a ted , one o ften  fin d s  a 
p o s itio n  o r d ep th  e r ro r  re la ted  to  th e  lim ita tio n s  of a c cu racy  of n av ig a tio n  
an d  sonic d ep th  reco rd in g . P o s itio n  accu racy  in  n av ig a tin g  can  be d iv ided  
in to  tw o p a r ts :  th e  ac cu racy  of th e  period ic  fix ; an d  th e  accu racy  o f th e  
dead  reck o n in g  n av ig a tio n  be tw een  fixes. B ased on several s tud ies, th e  
average p o sitio n  e r ro r  in  ra n d o m  d a ta  is ab o u t 8 n a u tic a l m iles, m ost of 
w h ich  can  be a ttr ib u te d  to th e  d ifficu lty  of m a in ta in in g  a c cu ra te  cou rse  an d  
speed d u rin g  the  p erio d  of dead  reck o n in g  nav igation .

D ep th  accu racy  is lim ited  by th e  accu racy  of the  reco rd in g  device, an d  
th e  sk ill of the o p e ra to r  in  in te rp re tin g  an d  an n o ta tin g  th e  d ep th  reco rd . 
T h e  m o st com m on d e p th  e r ro r  is a  3%  v a ria tio n  above o r below  tru e  d ep th , 
re su lt in g  from  v a r ia tio n  in  d ep th  reco rd e rs  o r th e ir  pow er supp lies. T he 
n ex t m o st com m on e r ro r  is the p h ase  e r ro r  re su ltin g  fro m  th e  fa ilu re  of th e  
d ep th  reco rd e r o p e ra to r to  kn o w  th e  co rrec t d ep th  m u ltip le  in  w h ich  th e  
re c o rd e r is o p era tin g . P h a se  e r ro rs  a re  m o st com m on in  deep w a te r w h ere  
ir re g u la r  or steep  b o tto m  slopes s c a tte r  th e  acoustic  s ig n a l an d  cause  poor 
b o tto m  tra c e s  to  be reco rded .

A p a r tic u la r ly  tro u b leso m e  d e p th  e r ro r  is the  re p o rtin g  o f a sca tte rin g  
lay er as th e  ocean floor. T hese  layers m ay  be a t shoal d ep th  an d  w h en  
m is ta k e n  fo r tru e  b o tto m , th ey  ap p e a r as  h az a rd s  to  n av ig a tio n . T hese  
e r ro rs  occu r m ost f re q u e n tly  fro m  th e  o p era tio n  of shallow  w a te r echo



so u n d ers  in  deep w a te r. S hallow  w a te r  echo so u n d ers  m ay  n o t re co rd  th e  
deep ocean  floor u n d e r  m an y  c irc u m sta n ces , an d  th e  ch an ces  a re  a d d itio n ­
a lly  red u ced  if a sca tte rin g  lay e r in te rfe re s . D ep th  e r ro rs  cau sed  b y  th e  
sca tte rin g  lay er can  be d ifficu lt to  resolve since a co n sid erab le  a rea  m u s t 
be su rv ey ed  to  d e te rm in e  th a t  th e  “ fe a tu re ” is n o n -ex is ten t a n d  n o t ju s t  
po sitio n ed  in co rrec tly .

T he te rm s  “ po sitio n  ” a n d  “ d ep th  ” e r ro r  u sed  h ere  d en o te  th e  
m easu rem en t th a t  is cau s in g  th e  in accu racy . B o th  are- observed  as d ep th  
d iscrepancies.

M ost of th e  in acc u ra te  d o u b tfu l h y d ro g rap h ic  d a ta  co llec ted  in  th e  
p a s t 25 y ea rs  p ro b ab ly  re su lts  fro m  th e  above ty p es  o f e r ro rs . T h e  n ex t 
la rg est am o u n t re su lts  from  w rit te n  e rro rs  in  reco rd in g  an d  p lo ttin g  d a ta , 
p a r tic u la r ly  th e  tra n sp o s itio n  an d  o m issio n  of d ig its.

EFFECT OF DATA ERRORS

D ep th  e rro rs  a re  n o ted  o n ly  in  f la t a re a s  w h ere  a  p o s itio n  e r ro r  h a s  no 
effect. A ty p ica l 3% d ep th  e rro r, w ith  a ran g e  of 6 %, re su lts  in  the  
co n to u rin g  of n o n -ex is ten t rid g es an d  tro u g h s  on b a th y m e tr ic  c h a r ts .  O n 
a n au tica l ch a rt, one also  fin d s th e  6 % ra n g e  of d e p th  in  the  in d iv id u a l 
so u n d in g s in  a rea s  kn o w n  to be fla t. T h is  re su lts  fro m  th e  h a b it o f se lec tin g  
d ep th s  fro m  u n re la te d  so u rces  to  fill in  b lan k  spaces on th e  c h a rt.  T he 
B a th y m e tris t, c h a rtin g  th e  deep ocean d ep th s , m u s t co rrec t th e se  d ep th  
e rro rs  since th ey  p re sen t n o n -e x is ten t fe a tu re s  o ften  100 to  300 fa th o m s 
in  relief.

P o s itio n  e r ro rs  a re  b est n o ted  over m o d era te  to  s teep ly  s lo p in g  b o tto m s 
w here  th e  average p o sitio n  e r ro r  of 8 n a u tic a l m iles m ay  cau se  a  d ep th  
e rro r o f u p  to 1 500 fa th o m s. If su ch  an  e r ro r  o ccu rs  p e rp e n d ic u la r  to  the  
slope, a  large  s p u r  o r valley  is p ro d u ced  d ep en d in g  on th e  d ire c tio n  of 
e rro r. If th e  e r ro r  o ccu rs  p a ra lle l to  th e  slope, a large  ridge o r  tro u g h  is 
fo rm ed  d ep en d in g  on w h e th e r  th e  e r ro r  is  dow n  or u p  slope.

W h e n  p o sitio n  e rro rs  o ccu r in  c ro ssin g  a canyon , sm all rid g e , o r  h ill, 
th e  in d iv id u a l fe a tu re  m ay  a p p e a r  to  be several fe a tu re s  c lu s te re d  in  th e  
sam e area . Sm all sea m o u n ts  a re  also easily  m is ta k e n  fo r m u ltip le  fe a tu re s ;  
how ever, o n  th e  la rg e r se a m o u n ts  th e  p o s itio n  e r ro rs  w ill a p p e a r  o n ly  as 
elo n g atio n s, ir re g u la r itie s , o r m u ltip le  p eak s.

D an g ers  to  n av ig a tio n  in  th e  d o u b tfu l h y d ro g rap h ic  d a ta  com m o n ly  
re su lt fro m  p o sitio n  e rro rs  w h ic h  re p o rt co n tin en ta l o r is la n d  sh e lf d ep th s  
in  a d ja c e n t deep w a te rs . W ith  th e  ad v en t of deep d iv ing  su b m a rin e s , one 
m igh t a lso  co u n t as h a z a rd s  th e  e rro n eo u s  re p o rtin g  of a d ja c e n t deep  w a te r  
d ep th s  on th e  shelves.



EVALUATING DOUBTFUL HYDROGRAPHIC DATA WITH SURVEY DATA

O ne m ig h t expect th a t  th e  e r ro rs  in  ran d o m  d a ta  are  m o st easily  
s tu d ied  an d  co rrec ted  by co m p arin g  d ep th s  on in te rsec tin g  ra n d o m  an d  
su rvey  so u n d in g  lines. T h is  p ro c ed u re  does no t w o rk  because one does no t 
know  w h e th e r th e  d isc rep an c ies  observed  in  th e  ra n d o m  so u n d in g  line are  
th e  re su lt  of a p o s itio n  e rro r, a d ep th  erro r, or bo th . T h e  m ag n itu d e  of 
e r ro r  can n o t be ju d g ed  by co m p arin g  d ep th s  a t th e  in te rsec tio n  e ith e r, since 
a sim p le  a d ju s tm e n t of th e  ra n d o m  line to  m a tch  th e  su rv ey  d ep th  does no t 
g u a ran tee  th a t  th e  d ep th s  m a tc h e d  are  re la ted . F o r  exam ple, orse m ig h t 
a d ju s t  a  ra n d o m  line so th a t  a 1 0 0 -fa th o m  ran d o m  line d ep th  w o u ld  now  
co rre la te  w ith  a 100-fathom  su rv e y  line dep th . T he tru e  co rre la tio n  m ig h t 
have been  to  m a tc h  50 -fa th o m  d ep th s .

T h e  b e tte r m eth o d  co n sis ts  o f  m a tch in g  fo rm s seen in  th e  ra n d o m  data , 
to  th e  sam e fo rm s seen  in  the su rv e y  d a ta . T he firs t s tep  in  th is p ro ced u re  
is to have, or p u t, a ll of th e  p ro m in e n t fo rm s kn o w n  fro m  th e  su rvey  d a ta  
on a  tr a n s p a re n t  w o rk  sheet. T h e  second step  is to  “one by one" p lace 
each  ran d o m  so u n d in g  line b e n e a th  th e  su rvey  d a ta  in  the  re p o rted  position . 
If th e  ran d o m  d a ta  a re  valid , th e  d ep th s  a t each  fe a tu re  w ill be seen to  
m atch , o r a p p e a r  as a logical co rre la tio n  to, th e  su rvey  d a ta . Ideally , th e  
su b m arin e  fea tu re s  in  an  a rea  a re  of d iffering sizes an d  located  in  ran d o m  
po sitio n s so th a t  no ra n d o m  lin e  w o u ld  fit p e rfec tly  in  tw o sep a ra te  
locations. T h u s  th e  accu racy  of ra n d o m  d a ta  is e s tab lish ed  by th e  ab ility  
o r fa ilu re  of its  fe a tu re s  to  fit th e  su rvey  fea tu res .

EVALUATING WITHOUT SURVEY DATA

T h e p reced in g  ev ah ia tio n  a ssu m ed  th a t su rv ey  d a ta  w ere alw ays 
ava ilab le  as th e  s ta n d a rd  fo r d e te rm in in g  the  accu racy  of th e  ran d o m  d ata . 
T he B a th y m e tr is t se ldom  h as  su ffic ien t su rv ey  d a ta  b u t th e  ev a lu a tio n  can  
be co n d u c ted  as b efo re  by f irs t e s tab lish in g  th e  n ecessa ry  fo rm s fro m  th e  
ra n d o m  d a ta .

R an d o m  d a ta  te n d  to  re p o rt su b m arin e  fea tu re s  in  m u ltip le  positions 
because of th e  d a ta  e r ro rs  p re v io u sly  described . O n m o d era te ly  large  
fe a tu res , th e  g en e ra l p o s itio n  is q u ite  ev ident b u t p eak  d ep th s  a re  re p o rted  
in  m u ltip le  lo ca tio n s  an d  th e  fe a tu re  m arg in  is b lu rre d . If su ffic ien tly  large 
am o u n ts  of d a ta  a re  availab le , th e  p eak  d ep th s  a re  seen  to  co n cen tra te  in  
one lim ited  a re a  an d  one can  d e te rm in e  th a t  th e re  is one best, o r p e rh ap s  
average position . If one th e n  s tu d ie s  p ro file  fo rm s on one o r  m ore sou n d in g  
lines of fav o rab le  o rien ta tio n , w h ich  co rre la te  w ith  th e  average position , 
a re la tiv e ly  c lea r fe a tu re  fo rm  is  a lso  estab lished .

On re la tive ly  sm all fe a tu res , a n u m b er of peaks m ay  be re p o rted  in  a



sm all a rea  fo r a sing le fe a tu re . If su ffic ien tly  large am o u n ts  of d a ta  a re  
availab le , it can  be observed  th a t all lines re p o rt on ly  one fe a tu re , th u s  
es tab lish in g  th e  p ro b ab ility  of on ly  one ex is tin g  in  th a t  area . A gain , th e  
leas t dep th , o r d ep th s , a re  seen to  be co n cen tra ted  in  one a re a  an d  an  
average po sitio n  can  be selected.

On sim ple lin ea r g rad ien t changes, su ch  as a shelf edge, th e  ch an g e  
m ay  be seen to  occu r a t m u ltip le  ir re g u la r  locations a long  th e  tre n d  o f th e  
sh e lf edge. Since th e  shelf edge is n o rm a lly  s tra ig h t, one can  select an  
average po sitio n  once aga in  (figu re  1 ).

S ubm arine  canyons, rid g e  an d  tro u g h  axes an d  e sc a rp m en ts  can  be 
s im ila rly  s tu d ied  an d  found  to be d is to rted  an d  d is jo in ted  by th e  e r ro rs  in 
ty p ica l ra n d o m  d a ta . In  each  in stan ce , if  suffic ien t d a ta  a re  availab le , som e 
sensib le  an d  av erag e  fo rm  can  be d e term in ed .

A verage p o sitio n s are  m ost easily  es tab lish ed  by p lac in g  th e  fe a tu re  
fo rm s on a w o rk  sheet. Som e e r ro r  w ill ex ist in  th e  average po sitio n s 
de te rm in ed  because som e fe a tu re s  w ill be ana lyzed  fro m  less a b u n d a n t, or 
poorer, d a ta . T h u s  it is no t co n v en ien t to  fu lly  co n to u r th e  fe a tu re s , since 
som e w ill be rep o sitio n ed  su b seq u en tly . In stead , th e y  can  be o u tlin e d  on 
a tra n s p a re n t w o rk -sh ee t w ith  a m in im u m  of so u n d in g s an d  co n to u rs  
(figure 2 ).
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It may be necessary to indicate the average form and position o f many features to 
determine the most accurate positions of alL This is facilitated by showing the average 
form and position by feature outline. Ridges are shown as an elongation of the seamount 
form shown above. Troughs are shown identically, using a deep sounding.

F i g . 2

O u tlin es  of fe a tu re s  a re  developed  from  each  set of ran d o m  d a ta . If 
th e  so u n d in g  d a ta  a re  a c c u ra te ly  positio n ed , on ly  one fo rm  an d  p o sitio n  
w o u ld  be developed fo r each  fe a tu re . Since e r ro rs  a re  u su a lly  p re sen t, 
m u ltip le  p o s itio n s  w ill be in d ica ted . T he m u ltip le  fo rm s are  show n in  a 
s ty lized  m a n n e r  in  f ig u re  3. N o rm ally , one does no t k now  th e  fo rm  o f the  
fe a tu re s  b e ing  o u tlin ed , an d  the o u tlin e s  a re  p a rtia l.

In  v iew ing th e  m u ltip le  p o s itio n s  of the  fe a tu res , th e  B a th y m e tr is t 
sh o u ld  get som e feeling  fo r an  av e rag e  location  fo r each . T h is  average 
lo ca tio n  is th en  d ra w n , e ith e r  on  th e  o rig inal w o rk  shee t, or a  new  one. 
W ith  a  series  o f av erag e  p o sitio n s  es tab lish ed , one th e n  review s each  set 
o f d a ta  to  locate th a t  w h ich  fits  th e  o u tlin ed  fo rm s. Som e d a ta  w ill no t 
f it  b ecau se  o f p o s itio n in g  e r ro rs  in  th e  d a ta . O th e r  d a ta  w ill n o t fit 
com p le te ly  b ecau se  th e  average p o s itio n s  selected  a re  n o t a ll accu ra te . In  a 
ty p ica l s itu a tio n , th e  so u n d in g  lin e  w ill fit fo u r o r five fe a tu re s  an d  fail 
to  f it  one or tw o o th e rs . T h e  averag e  p o sitio n s o f th ese  one o r tw o fe a tu re s  
a re  chan g ed  to  o b ta in  a fit.

W h en  a h ig h  degree of c o rre la tio n  is o b ta in ed  betw een  th e  fe a tu re s  
o u tlin e d  in  th e  av erag e  p o sitio n s  a n d  th e  ran d o m  d a ta , th o se  so u n d in g  lines 
w h ich  fit best a re  p lo tte d  fo r co n to u rin g  (figure 4). W h e n  co n to u rin g , one 
u su a lly  sees sm all fe a tu re s  n o t o u tlin e d  in  th e  p rev ious step . T h e  so u n d in g  
d a ta  can  be rev iew ed  once ag a in  to  select d a ta  w h ich  a lso  fits th e  sm all 
fe a tu re s . T he p lo ttin g  of d a ta  also  allow s co rre la tio n s  to  be m ade a t in te r-
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Features outlined from random  data will appear in multiple locations 
because of the position errors in the data.
Multiple depths may also be reported b u t only the m ost probable 
depths are shown here.
Peak depths have been om itted from circular forms.
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sections. M inor d ep th  d esc rep an cies  a t th e  in te rsec tio n s  can  be reso lved  in  
th e  co n to u rin g  process. L a rg e r d ep th  d escrep an cies  in d ica te  d e p th  ( ra th e r  
th a n  position ) e r ro rs  in  th e  d a ta . T hese  can  be p a r tia lly  re so lv ed  as 
ex p la in ed  in  th e  section  on d ep th  ev a lu a tio n .

F e a tu re s  p ositioned  in  th e  m a n n e r  described  h ave been  ch eck ed  on 
tw o occasions by  su rvey  vessels. T h ere  w as an  a p p a re n t p o s itio n in g  
accu racy  of tw o n a u tic a l m iles or b e tte r . T h is  red u c tio n  in  e r ro r  is p r im a r ­
ily  th e  re su lt of d e tec tin g  an d  e lim in a tin g  poor d a ta  r a th e r  th a n  any  
s ig n ifican t a d ju s tm e n t of o th e r  da ta , since a  c e rta in  p ercen tag e  of th e  
ra n d o m  d a ta  is u su a lly  fo u n d  to  be ac cu ra te  to  w ith in  tw o n a u tic a l m iles.

DEPTH EVALUATION

b e p th  v a ria tio n s  in  ran d o m  d a ta  can  also  be red u ced  by an  av e rag in g  
process. T he am o u n t of d ep th  v a ria tio n  betw een  d a ta  sets is d e te rm in e d  
in  fla t a reas  w h ere  th e  effect o f th e  po sitio n  e r ro r  is n o t a fac to r. D a ta  w ith  
obvious la rg e  e rro rs , such  as p h ase  e rro rs , a re  e lim in a ted  f irs t . T he 
rem a in in g  d a ta  a re  s tu d ied  to  d e te rm in e  average d ep th . T h e  d a ta  a re  th en  
review ed to  select those  so u n d in g  lines w h ich  a p p ro x im a te ly  m a tc h  th e
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average d ep th s . I t is u n lik e ly  th a t  m an y  sou n d in g  lin es  w ill be fo u n d  th a t 
co rre la te  exac tly  w ith  th e  av e rag e  dep ths. T he p rob lem  is re lieved  som e­
w h a t by  m ak in g  d ep th  co rrec tio n s  to  v a rio u s  lines to  p e rm it th em  to m atch  
th e  o th ers .

T he average d ep th s  d e te rm in e d  in  th is m a n n e r  seldom  m a tch  the  
d ep th s  d e te rm in ed  by  su rvey  vessels. T h is p ro b ab ly  re su lts  because  the  
echo so u n d ers  a b o a rd  v a rio u s sh ip s  have no t been  k ep t ca lib ra ted  to a 
s tan d a rd . O n occasion, the B a th y m e tr is t  m ig h t su sp ec t th a t  som e o f th e  
v a r ia tio n s  a re  th e  re su lt of seaso n al v a ria tio n s  in  th e  w a te r  ch a rac te ris tic s .

CONCLUSIONS

A p ro ced u re  h as  been  developed  a t the U.S. N aval O cean o g rap h ic  Office 
fo r ev a lu a tin g  th a t  p o rtio n  of d o u b tfu l h y d ro g rap h ic  d a ta  th a t is below  th e  
d ep th  co n sid ered  as of co n cern  to  n av igation . T hese  d o u b tfu l d a ta  a re  of 
th e  sam e general o rig in  as th o se  lis ted  as d an g ero u s to  n av ig a tio n  in  the  
In te rn a tio n a l H y d ro g rap h ic  B u rea u  Special P u b lic a tio n  20. A m a jo r  p rem ise  
in  th e  ev a lu a tin g  p ro ced u re  is th a t  so u n d in g s do n o t ex ist a lone in  ab s tra c t 
fo rm , b u t re p re se n t som e p a r t  o f a  su b m arin e  fea tu re . T h u s, one does not



ev a lu a te  by m a tch in g  n u m b er to  n u m b er, b u t by m a tch in g  fo rm  to  fo rm . 
T h is  g rea tly  in creases  th e  po ssib ility  of ev a lu a tin g  th e  d o u b tfu l d a ta  
because th e  fo rm  obviously  covers m o re  a rea  an d  offers m o re  o p p o rtu n ity  
fo r co rre la tio n  th a n  does th e  n u m b er. T h e  co rre la tio n  o f fo rm  to fo rm  
re q u ire s  a know ledge an d  confidence th a t ce rta in  su b m arin e  fe a tu re s  
p re sen t a co n sis ten t an d  p red ic tab le  geom etry . T h e  p rec is io n  of co rre la tio n  
lies in  fin d in g  som e u n iq u e  c h a ra c te r is tic  of th e  geom etry , su ch  as a sh a rp  
g ra d ie n t change, th a t  p re sen ts  som e m in im u m  am b ig u ity  in  co rre la tio n .


