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SOME BASIC PRINCIPLES 
IN THE COMPILATION OF NAUTICAL CHARTS

by D. RU SSO M  and H .R .W . H A L L IW E L L  

H ydrograph ic  Departm ent, Taunton , U nited K in gdom

INTRODUCTION

1. T h is  a rtic le  is based on a paper presented to the 8th U nited N ations 
R eg iona l C artograph ic Conference fo r  A s ia  and the F a r  East in  January 
1977. It is p a rtly  derived  from  the experience o f  the U K  H ydrograph ic  
D epartm ent, and pa rtly  from  a study o f the charts produced by  other w e ll- 
established hydrograph ic offices, and is in tended  fo r  the guidance o f nations 
estab lish ing h ydrograph ic fa c ilit ies  o f  th e ir  ow n fo r  the firs t  tim e.

2. T h e  paper is in sum m ary form , and seeks to  g ive  advice on the 
insertion  or om ission  o f the d ifferen t types o f deta il o f in terest to  m ariners, 
accord ing to the various functions and scales o f  nautical charts and the 
types o f  area w h ich  they  depict. In  the space here availab le, on ly  depths 
and topograph ica l in fo rm ation  are considered —  to select both  o f these 
much ju dgem en t is needed. O f the other categories o f  in fo rm a tion  shown 
on charts, the m ain  one, naviga tiona l aids, lends itse lf m ore read ily  to rules 
o f thum b. Th e w ays in w h ich  in fo rm a tion  is conveyed —  colours, sym bols, 
typefaces, etc —  are also outside the scope o f the paper.

3. O f the factors lead ing to the d ivers ifica tion  o f nautical charts, the 
m ost obvious is the scale chosen. Th ere  is a broad class ifica tion  into fou r 
groups :

a ) P o rt  plans on large scales ;
b ) Charts o f open harbours, anchorages, and port approaches, also 

on large scales ;
c )  Coastal charts on m edium  scales ;
d ) General charts on sm all scales.

In  groups b ), c) and d) there are charts w h ich  con ta in  areas o f 
d ifferent degrees o f scale ; that is, a chart m ay be firs t-sca le in  one part, 
second-scale in another, and so on. In  groups b ) and c ), at least, d ifferences 
in treatm ent can arise from  the va ry in g  com p lex ity  o f  d iffe ren t areas, and 
the rate o f change o f the in fo rm ation  presented.

4. Each in d iv idu a l chart spec ifica tion  m ay be cond itioned  by the



nature o f  the source m ateria l, w h ich  can va ry  grea tly  in  qua lity  and 
density . T o  a certa in  extent, also, in  areas w here hydrograph ic offices are 
the o rig in a l charting authority, pa rticu la rly  national w aters, there w ill be a 
tendency to include add itiona l in form ation , as the charts w ill serve as 
m u ltipu rpose in fo rm a tion  documents.

5. Charts d iffe r  from  maps in  that standardized specifications cannot 
be  app lied  in d iscrim in a te ly  to them. In  fact, the attem pted application  o f 
s im p le rules to  govern  chart content has been a p rin c ipa l cause o f w asted 
e ffo rt in  the past. F o r  exam ple, a lthough topograph ica l contours are 
u nden iab ly  va lu ab le on  charts o f  some areas, their add ition  to others causes 
an am ount o f w o rk  out o f  a ll p roportion  to its value. M oreover, the d ra ft in g  
o f  standard rules coverin g  particu lar featu res m ay lead to an attem pt to 
g ive  a chart u n ifo rm  treatm ent throughout its w h o le  area, a lthough the 
essentia l fact o f  successfu l chart com p ila tion  is that d ifferen t considerations 
app ly  as a com p iler w orks  from  inshore to offshore areas, or a long an open 
coast tow ards a shoal-encum bered estuary, or in land from  the coastline.

6. Ideally , there is, indeed, on ly  one fundam ental criterion  w h ich  
should be applied. Each deta il should be assessed fo r  its usefulness to 
some im portan t class o f  chart user in  the context o f  the surrounding details 
and the scale o f  the chart. N o useless deta il should be charted and any 
m in or features w hose insertion  w ou ld  tend to obscure m ore im portan t 
fea tu res should be excluded. Th e recom m endations w h ich  fo llo w  are 
la rg e ly  in  am p lifica tion  o f this rule, and they suggest w ays in w h ich  
featu res w h ich  are o f  little  or no value to the user can be reduced in  em ­
phasis, or excluded a ltogether. In  practice this is not easy to achieve but 
th ere  is considerab le scope fo r  producing clear, easily-m aintained charts 
w ith ou t adversely  a ffecting  the chart user or e lim inating the concept by  
w h ich  a  chart w h ich  is not on the firs t  (la rgest) scale can be used in  an 
em ergency.

HYDROGRAPHIC FEATURES  

Depths

7. T h e  w ater area to be covered  by  a chart should be d iv ided  in to 
areas w h ich  f i t  one or other o f  the fo llow in g  fou r categories :

a ) Sa tis factory  dep iction  requ ires detailed depths ;
b ) R igorou s selection  o f deta il desirable ;
c ) D epth  contours su ffic ien t ;
d ) N o  depth  in fo rm a tion  needed.

8. In  areas w h ere  detailed depth in fo rm ation  is requ ired  (paragraph 
7 (a ) above), ca refu l selection  o f soundings is necessary to a llow  correct 
in terpo lation  betw een  them , to re flec t the adequacy o f the survey, and to 
perm it the use o f  the chart as a plotting-sheet. Th e fo llow in g  general p rin ­
ciples are recom m ended, observing that their deta iled  application  must be 
con tro lled  by the various com p lica tin g  factors described in  paragraphs 3 
to 6 above.



a ) Least depths on shoals and in navigable channels should be in ­
serted first. Th e assessment o f  navigab ility  should take fu ll 
account o f the tida l range.

b ) The specified  range o f depth contours should next be inserted. 
T h ey  should g ive a reasonably fa ith fu l representation o f depths 
and should not be over-generalized.

c ) Th ird ly , soundings should be selected w hich  show  trends o f 
bottom  features not brought out by the depth contours, using 
enough to show  c learly  shoal areas and the channels between, and ' 
bearing in  m ind that vessels cannot, or do not, a lways g ive dangers 
a w ide berth. Changes o f slope should also be shown as fa r  as the 
scale perm its w ithou t crow ding —  in  general, areas o f rocky or 
uneven bottom  w ill  requ ire m ore detailed and irregu la r depiction 
than areas w here the bottom  is composed o f unconsolidated m ate­
ria l and the re lie f is subdued.

d ) On large-scale charts and on others w here the submarine topo­
graphy is simple, it m ay be necessary to com plete a un iform  
pattern o f soundings to avoid an im pression o f incom plete survey. 
H ow ever, even distribution  is not an aim  in itself.

e ) The soundings selected should be com plem entary to the depth 
contours —  in form ation  should not be duplicated by inserting 
numerous soundings en tirely  in accordance w ith  expected depths 
in the v ic in ity  o f contours.

f )  Enclosed deeps in  shoal areas should not be ignored , as some 
ind ication  o f their presence w ill be help fu l to vessels using echo- 
sounders to con firm  position  in poor v is ib ility  and w hen anchoring
—  charts should show  depths rea listica lly .

g ) In narrow  channels o f lim ited depth, soundings should be shown 
along the line o f m axim um  depth as w e ll as a long the sides. In 
harbour areas, particu lar attention should be paid to the insertion 
o f least depths in  the entrances to harbours and basins. Dredged 
areas should be shown, and depths alongside piers and wharves. 
Occasionally, a table o f depths at num bered or nam ed berths m ay 
be desirable.

h ) The practice o f de liberately  th icken ing the pattern o f soundings 
in shallow er w aters, fo rm erly  ju s tified  to some extent on single­
colour charts, has ou tlived  its usefulness. I t  confuses the in fo r ­
m ation  inserted in accordance w ith  c), f )  and g ) above, and is 
antagonistic to clear depiction o f bottom  re lie f. Th e use o f shallow- 
w ater tint, and the increase in the range o f  draught o f surface 
vessels, ca ll fo r  adherence to the basic principles o f selection 
throughout the w ater area.

i )  The dotted danger-line sym bol should be used to supplement 
depth contours w here circum stances requ ire it —  fo r  exam ple, in 
the delim iting o f  rock y  areas, particu la rly  on sm aller-scale charts, 
and also to m ark shoal areas o f unknown depth, isolated dangerous 
shoals, rocks and islets, wrecks and obstructions.



9. Th e areas w here rigorous selection o f depth in fo rm ation  is desirable 
(paragraph  7 (b ) above) fa ll in to tw o types :

a ) A reas subject to continuous and rapid change need special trea t­
ment. In  extrem e cases the w hole w ater area o f  a large-scale 
chart m ay com e in to this category. Changes m ay be so frequent 
and o f such an extent that a survey can becom e s ign ifican tly  out- 
of-date in  a v e ry  short tim e, so that a chart can never be expected 
to g ive an accurate detailed portraya l o f depths. Th e best results 
can be ach ieved by using a severely reduced selection o f in fo rm ­
ation designed to give ind ications o f the positions o f navigable 
channels and their depths. Shoal areas should be shown by  depth 
contours and a fe w  soundings and drying heights. W h ere  the w ater 
areas, as w e ll as being changeable, are also com p lex  at the scale 
o f  the chart, selection and generalization  should be particu larly  
severe, especia lly  in charts o f some navigable rivers. In the areas 
o f  anchorages and ports, supplem entary deta il can be added as 
scale perm its. In  such cases, a su itably-w orded caution is necess­
ary. These types o f charts are distinct from  the type discussed 
in  paragraph 10 below  because they are the p re ferred  charts fo r  
navigation  in  the areas under consideration, and are used fo r  
p lotting the sh ip ’s position . A doption  o f this treatm ent saves much 
w asted effort, freeing m anpow er to correct the charts m ore fr e ­
quently, enhancing their usefulness, and encouraging confidence 
in  them.

b ) A  chart o f  w h ich  a part is covered by a separate larger-scale chart 
should be ca re fu lly  considered w ith  a v iew  to reducing depth in ­
form ation  w ith in  the area o f the larger-scale chart. It is not sug­
gested that the w hole area w ith in  such lim its should be so treated, 
because som e o f it m ay be navigable at the sm aller scale, in w hich 
case norm al depth in form ation  is desirable. In  inshore areas cover­
ed by  larger-scale charts, how ever, quite drastic selection can be 
effected, p rov ided  that the possible use o f  the chart in an em er­
gency is not ignored.

10. In some areas on ly depth contours (and appropriate tints fo r 
shallow  w a ter ) should be shown (paragraph  7 (c ) above). Such areas lie 
w ith in , but do not co incide exactly  w ith, the lim its o f  larger-scale charts 
w h ich  cover com plex, changeable areas. On such charts it is possible to 
determ ine a line inshore o f w hich it is not practicable, due to the nature o f 
the area and the u nsu itab ility  o f the scale fo r portray ing  it, to show  navi­
gationa l aids and w recks generally, though long-range aids m ay be shown. 
In the general absence o f aids and wrecks, such parts o f a chart are tota lly  
unsuitable fo r naviga tion  inside these areas, even fo r  em ergency use, and 
it is c learly  desirable that the portraya l o f depths in them  should be lim ited 
to generalized depth contours only. It is suggested that this treatm ent is 
particu la rly  applicab le to m edium -scale charts o f estuaries and coasts 
fr in ged  by offshore bars. In these cases the transition  from  open sea to 
inshore naviga tion  is re la tiv e ly  gradual and the abrupt om ission o f  all 
detail w ould be ca rtograph ica lly  undesirable.



11. Areas w here a ll depth in form ation  should be om itted  (paragraph 
7 (d ) above) m ay be ind icated  by the existence o f a m ore or less w ell- 
defined line at which the nature o f navigation  changes abruptly  because 
o f a transition  from  open sea to la rge ly  enclosed or restricted waters. 
Exam ples are sea areas cut o ff from  the m ain  body o f the w ater area by 
coastline and chart lim its ; in land waters w h ich  cannot be reached by sea­
going vessels ; restricted waters which cannot be navigated at the scale 
o f the chart ; waters w ith in  a group o f dangerous rocks or coral heads, 
w ith in  w h ich  navigation should be discouraged ; and term inal port and 
harbour areas covered by a larger-scale p lan on the same sheet.

12. App lication  o f the selection procedures described m ay not be 
possible if, in  the area in question, the chart concerned represents the 
largest scale cover in the International chart series.

D ry ing  areas

13. D ry ing  heights should be selected according to the principles 
a lready stated for soundings. Many landings and some ports can only be 
reached near h igh  water, so that drying heights can in some cases be m ore 
im portan t than soundings. Th is point is stressed because it  is found that 
inexperienced chart com pilers m ay assume that dry ing  areas are of little 
or no navigational interest.

Quality of the bottom

14. Th e aim  should be to show a ll sign ificant variations in bottom  
quality. M odern surveys are sometimes de fic ien t in such in form ation , and 
o lder documents should be consulted i f  necessary. Areas in  w h ich  bottom  
qualities are particu larly  im portan t are indicated by the fo llow in g  uses :

a ) An ch or in g .  Sand and shingle hold better than so ft m ud ; rock w ill 
be avoided. Im portan t locations are recognized anchorages, road­
steads, p ilo t boarding-slations and outermost fa irw a y  buoys, w h ile 
any sheltered w ater is a potentia l anchorage.

b ) Naviga ting  close to shoals. Qualities should be shown libera lly  
on shoals, banks and reefs, as a guide to their stab ility  and as a 
clue to possible undetected pinnacles.

c ) T a k in g  the g roun d  at low water. Coasters and sm all c ra ft are often  
concerned, fo r  this reason, w ith  the nature o f the bottom  in shallow  
or dry ing areas, particu larly  near harbours.

d ) Fish ing. Bottom  qualities, especia lly rock, are o f im portance to 
fisherm en on the continental shelf.

TO PO G R A PH IC AL FEATURES

15. It  is h igh ly desirable that the selection o f topograph ical features 
should be based strictly  on the fundam ental criterion  o f usefulness to



navigators at the scale o f the chart, to m axim ize the c larifica tion  o f im por­
tant features. Furtherm ore, largely  because o f restrictions on the number 
o f  colours available, it is obvious that no chart can be m ade to compete 
fu lly  -with m odern topographical m apping in the portraya l o f land features. 
T h e  m ariner has little  interest in the land beyond his visual or radar 
horizon. Th erefore, except w here the appearance o f a chart w ou ld  suffer 
undu ly from  leaving b lank the central portion o f a large island or penin­
sula, no topographical deta il beyond the horizon should norm ally  be 
shown, unless it be the barest m inim um  o f detail to m aintain an appear­
ance o f continuity.

16. Four basic principles, which are particu larly  applicable to large- 
scale charts, should be observed :

a ) Th e naviga tor’s interest in land detail is at its greatest at the 
coastline and fa lls  o ff rap id ly  fo r features some m iles in land ;

b ) It is the unusual or unique feature which the m ariner needs for 
positive iden tification  o f the land area he is look ing at ;

c ) Generalization m ay be necessary for clarity but a realistic visual 
im pression o f the landscape, as like ly  to be seen from  seaward, 
must be retained ;

d ) A  navigator in w ell-buoyed and lighted waters has rather less 
need fo r  detailed topography than one who must locate o ff- ly in g  
unmarked dangers by reference to coastal features.

Coast

17. On larger-scale charts, generalization o f coastline is norm ally 
neither necessary nor desirable, but as the scale o f com pilation  gets less, 
and especially where the coastline is complex, increasing degrees o f gen­
era lization  are called for. Th e same degree of generalization  should be 
applied to the depiction  o f com plex archipelagos on sm aller-scale charts, 
even to the extent o f om itting  m inor islets from  areas clearly  unsuitable fo r 
navigation  at the scale o f the chart.

18. A ttention  should be paid to showing differences in type o f coast 
by  the appropriate sym bols or legends where this in form ation  is clearly o f 
use to the m ariner, but the same principles o f generalization  should be 
applied w here dem anded by the scale o f the chart. F or exam ple, on large- 
scale charts a ll c liff detail, includ ing any rem arkable variations in colour, 
should be shown ; in  contrast, the sym bol fo r  a sandy coast would only 
rare ly  be useful on scales sm aller than 1 : 100 000.

19. In general, on large-scale and medium-scale charts o f low -lying 
coasts, conspicuous objects are ve ry  im portant, w h ile even m inor clues to 
position —  like sand dunes, hillocks, and low  bluffs —  m ay be very  useful. 
On steep coasts, w here tra ffic  m ay be concentrated o ff p ro jecting points of 
land, the nature o f each headland should be made clear —  whether it has 
vertical cliffs, or a sloping, rounded or low  profile. Th e heights o f cliffs and 
islets, both h igh  and low , are in form ative.



Relief

20. The simplest m ethod o f depicting on the same plate as other 
topographical detail a reasonably accurate three-dim ensional im pression 
o f re lie f from  any seaward view-point is the use o f generalized contours 
■where the re lie f is su fficiently varied and its depiction is o f defin ite value 
to the m ariner. T o  achieve sim plicity, the contour in terva l should be 
chosen so that the re lie f can be indicated by a few  lines, though it may be 
necessary to show greater detail in the coastal strip by the insertion o f 
supplem entary contours w ith in  the range chosen.

21. On some large-scale harbour plans, and on charts o f coasts w ith  
abundant navigational aids and artific ia l land-marks and w ith  a terrain  
lacking recognizable ind ividual features or fronted by an archipelago, it 
m ay be assumed that the identification o f re lie f features plays a small part 
in navigation and that the insertion o f contours would be w astefu l of tim e 
and effort. In contrast, a long a sparsely-inhabited coast unm arked by navi­
gational aids, detailed topography in the coastal belt w ill a llow  the inshore 
navigator to clear dangers w ith  the aid o f im provised transits o f charted 
features.

22. On any contoured chart, because the contour in terva l may not 
enable the com piler to represent small but locally rem arkable features, or 
emphasize the local range o f elevations adequately, supplem entary in form ­
ation should be inserted as necessary, in the form  of spot-heights, descrip­
tive terms, proper names, sym bolic representation, and views. On charts, 
other than small-scale charts, where re lie f depiction by contours is consid­
ered undesirable, the latter devices should be used to show any essential 
details of individual re lie f features, w h ile a general picture o f elevations 
m ay be given by the use o f spot-heights.

23. W here the source m aterial does not provide contours which are 
accurate at the chart scale, it  m ay be possible, i f  necessary, to show approx­
imate contours or form -lines. In general, contours should not be inserted 
on charts o f scalc sm aller than about 1 : 500 000.

Drainage

24. Much time has been spent unnecessarily in the past on depicting 
drainage patterns in great detail. In general, only m ajor streams and those 
which make a sign ificant contribution to re lie f depiction should be shown, 
w ith drastic selection as the horizon is approached. Coastal lagoons m ay be 
useful in stressing the low -ly in g  nature o f a coastal belt. N avigab le rivers 
and canals should be shown to the head o f navigation by sea-going vessels, 
irrespective o f  the distance inland, together w ith  names o f river ports.

Vegetation

25. General depiction of vegetation is unnecessary but vegetation 
features like ly  to be o f assistance to the m ariner should be charted. Th e



typ e  o f  vegetation  in the coastal fr in ge  m ay be shown w here it is the d om i­
n a tin g  featu re in a low -ly in g  area. Instead o f charting extensive tracts by 
sym bol, how ever, descrip tive term s m ay be used, such as “ w ooded ” , 
“ m arsh ” , “ m angrove ” , “ bushes Legends m ay be e ffec tive ly  com bined 
w ith  a de lim iting fr in ge  o f sym bols, i f  the exact outline is s ign ifican t. On 
low -ly in g  coasts, isolated clum ps o f trees m ay provide usefu l clues to a 
sh ip ’s position.

Settlements

26. On harbour plans, fa ir ly  fu ll details o f the town plan adjacent to 
the w ater w ill  be useful to the m ariner un fam iliar w ith  the port in  question, 
bu ild ings o f particu lar in terest being named. On large-scale coastal sheets, 
the coastal fr in ge  o f built-up areas is sufficient, but all iso lated bu ild ings 
on the coastline should be shown, reducing one or tw o m iles in land to 
la rge r  groups o f bu ild ings only. On m edium -scale and sm all-scale charts, 
on ly  towns and villages w ith in  the visual or radar horizon should norm ally  
be shown, either by a generalized street pattern (but still fine-grained 
enough to give a rea listic  im pression  o f a tow n ) or by a conventional 
sym bol (churches or mosques, i f  know n to be prom inent, som etim es being 
used in this ro le ). On steep coasts, settlem ents m ay be w ell-separated, 
and therefore prom inent, especia lly at night.

27. Isolated bu ild ings o f various kinds should be charted prom inen tly  
i f  know n to be conspicuous objets or good landm arks. E levated  features 
lik e  rad io masts and ta ll ch im neys often  choose them selves. But care m ay 
be needed in deducing, fo r  instance, that a white hotel on a cliff-top  should 
be shown, w h ile  the surrounding scatter o f buildings m ay be generalized ; 
or that, in a town w ith  m any churches, a pa ir juxtaposing a spire and a 
tow er are the ones to  be h igh lighted .

Roads and tracks

28. Much s im p lifica tion  and econom y can be achieved in  the depiction 
o f  roads and tracks. On large-scale charts, all roads w h ich  lead to the coast 
shou ld be shown, though a m ile or tw o inland on ly larger roads are needed. 
On m edium -scale coasta l charts, in areas w here aids and landm arks are 
p len tifu l, the roads shown should be on ly m ain  roads and links to ports and 
coastal installations, although in the rare cases w here m inor roads and 
tracks are known to be prom inent from  seaward, and other landm arks are 
sparse, their insertion should be considered. Details o f roads should 
gen era lly  be om itted from  charts on scales sm aller than about 1 : 500 000.

Railways

29. S im ilar selection princip les should be applied. In  areas where 
sid ings and m inor branches are numerous, depiction should be generalized 
as much as is reasonable on all scales. Em bankm ents and cuttings should 
on ly  be shown i f  they are lik e ly  to be v is ib le to a m ariner.



30. Th e topograph ical recom m endations in  th is paper have been 
drawn la rge ly  from  instructions designed fo r B ritish  charts, w hich use a 
lim ited  range o f colours. There are other ways o f treating such deta il : in 
particular, the practice o f inserting extensive detail taken  m ore or less 
d irectly  from  maps. Th is  has advantages fo r  inshore navigation  and relieves 
the cartographer o f some o f the d ifficu lty  o f deciding w hat should be 
included. Th e penalties are increased costs and liab ility  fo r  correction.

CONCLUSION

31. Charts m ust respond to the changing requirem ents o f navigators 
and other specialist users. M a jor developm ents a ffecting their content 
include the new emphasis on ship routeing in congested waters, the deep 
draughts o f large crude carriers crossing shallow  seas, and the off-shore 
exploitation  o f m inera l o il on continental shelves. T h e  increased use o f 
charts by cruise liners, yachts and other recreational cra ft is a lesser, but 
still im portant, consideration. Each o f these factors presents the cartogra­
pher w ith  problem s w hich are not yet fu lly  resolved. Th e com m on feature 
is the acceleration in the rate o f change o f charted in form ation , w h ich  
is strain ing up-dating procedures beyond their lim its. Th is, indeed, is the 
stimulus fo r  the increasing interest in in ternational co-operation in nautical 
charting.
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