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Placenames in Antarctica are uniquely complex. Antarctica’s distinctive political environment results in
a situation where many national bodies confer names, but until recently there has been no coordination
of this activity. The consequence of this is that many features are multiply named. The poor state of
topographic mapping of the continent means that the majority of placenames are only defined by point
locations, and in many cases the point location is based on old or inadequate mapping. In 1994 an I talian 
team started work on the Composite Gazetteer of Antarctica (CGA) on behalf of the Scientific Committee
on Antarctic Research (SCAR). The first version was presented to SCAR in 1998 and is now the premier
source of placename information for Antarctica. This work still continues, and will continue for the
foreseeable future as errors are corrected and new content – in particular new descriptions – are
provided by national bodies. The present database includes all names currently in official use in
Antarctica. Unfortunately, the only geometry provided with the CGA is a point location for each feature,
and this is unlikely to change for many rea sons. This paper describes how an explicit hier ar chi cal struc -
tur ing of place names can pro vide a geo graphic struc ture, and how this struc ture can assist name
selec tion and place ment.

In tro duc tion
Antarctica’s polit i cal sta tus is unique, in that by the

terms of the Ant arc tic Treaty which came into force in 1961
all ter ri to rial claims are held in abey ance, and Antarctica is
set apart as a con ti nent for sci ence. Although ter ri to rial
claims are not being pur sued by those nations that make
them, both the claim ant nations and some non-claimant
states have assumed the right to allo cate place names. This,
cou pled with the rel a tively poor under stand ing of the geog -
ra phy of Antarctica when many names were cre ated and the
con tin u ing low res o lu tion, recon nais sance nature of Ant -
arc tic map ping, means that many fea tures have mul ti ple
names, each of which is sup ported by a dif fer ent national
nam ing author ity. This sit u a tion is both con fus ing for those
work ing in Antarctica and poten tially dan ger ous.

The Com pos ite Gaz et teer of Antarctica (CGA: Sci en -
tific Com mit tee on Ant arc tic Research: Working Group on
Geod esy and Geo graphic Infor ma tion 1998) addresses the
con fu sion of mul ti ple nam ing by iden ti fy ing all names that
apply to a par tic u lar fea ture with out mak ing any polit i cal
judge ment on appli ca bil ity. How ever, the loca tion infor ma -
tion is con fined to a sin gle geo graphic point for each name,
and there is no indi ca tion within the data base of the rela -
tion ship between named enti ties. Rob erts et al. (1994)
addressed this prob lem by cre at ing a hier ar chy of place
names. Each name was assigned a par ent name, cre at ing a
tree of place names, start ing with the larg est divi sions
(Antarctica), divid ing at each stage to lesser enti ties (e.g.
East Antarctica and West Antarctica are chil dren of
Antarctica) (fig. 1) and con tin u ing down to the small est fea -
tures such as minor off shore rocks. This infor ma tion was
pub lished with ver sion 1 of the Ant arc tic Dig i tal Data base

(Brit ish Ant arc tic Sur vey et al. 1993) but dropped from sub -
se quent ver sions because of a change in the assign ment of
numeric iden ti fi ers in the CGA that would require sub stan -
tial effort to re-integrate with the hier ar chi cal struc ture. In
2001, using the work done by Rob erts et al. (1994) and inte -
grat ing it with the lat est ver sion of the CGA, a new
hier ar chy was cre ated, with tools that should make it sig nif -
i cantly eas ier to main tain the hier ar chy in future. 

This paper shows how the hier ar chi cal struc ture can be
used to deter mine approx i mate bound aries for higher-level
enti ties.

Data Struc ture
The under ly ing data struc ture is straight for ward. Data

are held in three tables, one of which is sim ply a copy of the
CGA as sup pl ied by the CGA web si te
(http://www.pnra.it/SCAR_GAZE, cited 31/03/2003). Two 
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other tables have been con structed, one pro vid ing a mean
posi tion for all names with the same iden ti fy ing num ber and 
another giv ing the par ent-child rela tion ships. The struc ture
and rela tion ship between these tables is indi cated in fig ure
2.

Although not the focus of this paper, this struc ture is
com pat i ble with Inter na tional Stan dards Orga ni za tion
(ISO) stan dard 19112, and the aim is to serve the data via the 
Internet to suit able cli ent appli ca tions. The data will be
served using Geo graphic Markup Lan guage (GML), which
is the sub ject of a joint stan dards pro cess between the
OpenGIS Con sor tium and ISO.

Car to graphic vi su al iza tion
From a car to graphic point of view, the ben e fits of this

hier ar chi cal orga ni za tion are two fold. Firstly, the hier ar chy
implies a rel a tive impor tance of names – a child is inher -
ently less sig nif i cant that the par ent. The only sit u a tion
where this would not be the case is if the child name was sig -
nif i cant for rea sons other than geo graph ical mag ni tude – for 
exam ple, if it was the loca tion of some human activ ity.
How ever, this is rare in Antarctica. The hier ar chy of sig nif i -
cance that is implied by the geo graphic hier ar chy means
that names may be selected for dis play at par tic u lar scales
using the hier ar chy, and their rep re sen ta tion (e.g. size and
font) can also be deter mined.

The sec ond car to graphic ben e fit of the hier ar chy is that
the extent of a fea ture can be deter mined, at least approx i -
mately. If the loca tions of all the chil dren of a name are
retrieved, then those points can be used to delin eate the par -
ent fea ture. The sim plest tech nique to do this is sim ply to
derive the con vex hull sur round ing the points – that is, the
out line that would be derived be stretch ing an elas tic band
round pins at the loca tions of all the chil dren (Fig. 3). This is 
rel a tively straight for ward to achieve in a com puter, and
gives a good esti mate of the extent and gen eral shape of fea -
tures at a high level in the hier ar chy. More com plex means
of gen er at ing the out line may give better results, but have
not been inves ti gated as yet.  Fea tures at the lower lev els of
the hier ar chy, where there may only be a few chil dren, do
not give such use ful results, but the out line gen er ated may
still give an indi ca tion of the extent of a fea ture.

A Place name ge og ra phy
The hier ar chi cal orga ni za tion of geo graphic names

allows place names to be used as a rig or ous means of indi -
cat ing both loca tion and the pre ci sion of a loca tion. For
exam ple, if a loca tion was given as “Transantarctic Moun -
tains”, then con sult ing the Com pos ite Gaz et teer of
Antarctica gives a point loca tion roughly in the cen tre of the
fea ture. How ever, the Transantarctic Moun tains, as their
names sug gests, extend com pletely across the con ti nent
(fig. 1). The point loca tion of the gaz et teer is extremely mis -
lead ing, as a point in the Transantarctic Moun tains may be
over a thou sand kilo metres away from the locat ing point.
Using the hier ar chy allows us to delin eate the extent of the
Transantarctic Moun tains, and see that the loca tion alone,
although pre cisely spec i fied is not an accu rate reflec tion of
the size of the fea ture. How ever, con versely, we can use the
hier ar chy to asso ci ate infor ma tion. For exam ple, if I have
data from the Pensacola Moun tains, the Dry Val leys, the
Ohio Range and the Miller Range, the gaz et teer gives no
indi ca tion of the rela tion ship between these loca tions.
How ever, the hier ar chy shows that these are all descen dants 
of the Transantarctic Moun tains, allow ing us to see that all
these loca tions fall within the same moun tain range.

Con clu sion
The cre ation of a hier ar chi cal orga ni za tion for place -

names in Antarctica has many ben e fits. It allows us to use
place names to pro vide more rig or ous posi tional infor ma -
tion, and allows spa tial rela tion ships between named
loca tions to be deter mined. It allows at least approx i mate
delin ea tion of fea tures from the gaz et teer loca tions alone.
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Fig ure 2: The con tents and re la tion ships be tween the
da ta base ta bles. N.B. The names of fields in the “SCAR
Gaz et teer” ta ble are as sup plied from the CGA.

Fig ure 3: An ex am ple of an out line gen er ated from the
names be low “Al ex an der Is land” in the hi er ar chy.



One appli ca tion not used in Antarctica but which may be
appli ca ble else where is that a par ent fea ture can be geo -
graph i cally dis con tin u ous. For exam ple, Sherwood For est
in the United King dom is not a con tin u ous tract of wood -
land, but is made up of many lesser but sep a rate woods. A
hier ar chy such as that described here allows the rela tion ship 
between sep a rated com po nents to be made appar ent, and
allows inher i tance of prop er ties from par ent to child – for
exam ple, we might say that Sherwood For est was the haunt
of the fabled Robin Hood. This prop erty of Sherwood For -
est would then be inher ited by all the pres ent day
com po nents of Sherwood For est – no doubt to the delight of
many local tour ist agen cies.
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WEB NOTE - a website of cartographic interest
Back ground to the Pro ject 

MAGIC has been devel oped using funds from the
Invest to Save Bud get (a cen tral ised gov ern ment bud get
cre ated to help gov ern ment depart ments work together in
inno va tive and more effi cient ways) and from both the
Depart ment for Envi ron ment, Food and Rural Affairs
(DEFRA) and the Office of the Dep uty Prime Min is ter
(ODPM, for merly DTLR). Each par tic i pat ing organi sa tion
will ben e fit by hav ing access to infor ma tion from the other
part ners in the pro ject and sum mary data will be made
avail able to the pub lic using the Coun try side Infor ma tion
Sys tem (http://www.cis-web.org.uk/home/). 

http://www.magic.gov.uk
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