




ambung National Park, a Park of
18,318 hectares located about

250 kilometres north of Perth, features
beautiful beaches, coastnl dune systems,
shady groves of tuat trees and low
heathlands rich in flowering plants.
In the midst of this diversity is one
of Australia's most fascinating areas-
the Pinnacles Desert. Here, thousands
of huge limestone pillars rise from the
shifting yellow sands, resembling a
landscape from a science fiction movie.

FORMATION OF THE
PINNACLES

The raw material for the limestone
of the pinnacles came from sea shells
from an earlier era. These shells were
broken down into lime-rich sands,
which were brought ashore bY waves
and then carried inland by the wind
to form high, mobile dunes. Three
distinct systems of sand dunes run
parallel to the coast between Nambung
and Busselton, further south. These

dune systems mark ancient shorelines.
In the winter, rain, which is slightly

acidic, dissolved small amounts of
calcium carbonate as it percolated
down through the lime-rich sand. As
the dunes dried out in summer, this was
precipitated as a cement around grains
of sand in the lower levels of the dunes,
binding them together and eventually
producing a hard limestone rock,
known as the Tamala Limestone. This
limestone ranges in age from about
500,000 to 50,000 years.

Vegetation, which became established
at the sudace of the dunes, would have

I Previous page
I Dusk enriches the colours of the
I Pinnacles Desert at Nambung National
Park.
Photo - steve Sadler

I Below: Ditlerent coloured limestone

I beds are evident in these striking
I pinnacles.
Photo - Bill Bachman

aided this process. Plant roots

stabilised the surface ard encouraged

a more acidic layer of soil and humus
(containing decayed plant and animal

matter) to develop over the remaining
quartz sand. The acidic soil accelerated
the leaching process and a hard layer of

calcrete formed over the softer limestone

below. Over time, this limestone became
harder, but in an uneven fashion' This

was because parts of the original dune

sand had been permeated by many plant

roots, which tended to produce a harder

limestone. Water seeped down cracks,

which formed in the calcrete laYer,

I
:

38 a,,,o,sco.,



T H E  F O R I V I A T I O N  O F  T H E  P I r u N A C L E s

preferentiall l '  dissol\. ing the slightl),
solter l imestone. As this u,as leached
a\!a)', the channels graduali l, f i l led
. r ' I  l l r c  I  : ^ lu l .  (  , l | | : r i l l  . ; . r .1  Th is
sr rbsu l iace  eros ion  conL inL ied  L lnu t
on l \ l  the  mo\ l  r "es i l ien t  co lumns o f
the toughest l imestone remained. The
I' innacles. then, are Ihe erocled rennanrs
ol thc formerly thick bcd of l iniestone.

I 'eliodic clrl, condiLions dLrring the
last 25,0(h10 1,ears. exacerbated perhaps
by bush fires. have r.esulted in the loss
oi vegetation cover. This has allou,ed
i!inds to bloir a\\ 'a)' the loose qualtz
sand. so exfosing thr l intestone pil lars.
Some ar.c only centin.retrcs high and as
th in  as  a  penc i l ,  o thers . r re  g l i s ten ing
nionoliths lrp to fi |e nieLres high. Niore
eramples of pinnacles, br.rt by no neans
so u'ell developed, can be seen south
o l  Nanbung NaL iona l  Pa ik :  near
Cuilderton, near Lake Cnangara. near
Bibra Lake, along lhe Su,an Rit 'er
io reshore  beL i reen Da ike i th  and
Pcppernrint (lr.ove and near l{andurah.

FEAIURES OF THE
PINNACLIiS

Features  in  the  P innac les  tha t
provide chres to their origin can be seen
bl astute obscl] 'ers. For example, niany
of the I)innacles shoir cioss bedding.
\\ 'here LI)e angle of deposition of the
sand changes !er1' abruptl l,. ' l  hrs
indicates that the dunes. front u,hich
the l imestonc fot.med, u,ere originall,r '
laid dorr n bl the t ' ind. \{inclblouli sand
can be contrastecl u,ith sand deposited
rtndel u'atq, i lhich generall i '  fornis

fi -,lDozre. ligg-shaped struciul'es, the
fi fossil ised pupal clses of a u.eevil, are
S present at ' l 'he I)innacles.
I)hoto l i .ntr lcN;i lnirr ir

$ /?rgrlr l ' inni '( : l , j '  (omL in ir l l  kinLls of
[ . l r . r p , : s  an t l  s i zes .  f husc  l u r r ,  p i nn , r c l t s
I  l r r r ' ,  r ' u r rnJ i , l  l i , t s  ( l  c  l  

 

l l r ( i l  ( t l c l c l e
capprng.
I 'hoto LrnStc\rrrt / l ,ochnran l ' r-ansprrencits

\. ,\. .\ '  - - 'T.:l l '":"1" ' v : '  
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Extensive dissolution of softer parts of the l imestone over a ong period of t ime has
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l ? * ' ?  - . - v q  T  I4 ,  r r  ' ' \ h , / i ,  F T f T I , , r {
P lan ts  co lon i se  t he  dunes  t he i r  r oo t s  p l ay  a  ro l e  i n  he lp i ng  t o  t u rn  t he  dune  sands

into imestone

i r tdffifr\ fi#.m,nF;,f,m,,.h /t;.f
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f;l
left  harder pinnac es of imestone, surrounded bv insolub e residue of quartz sand

\t \"--v' -' \-ts---'U }-\
Wlnd blows away the quartz sand to reveal pinnaa es of l lmestone.
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horizontal layers. Horvever, sand moved
by the \\ ' ind is laid down in front of
moving dunes. u,hich may slope very
steeply. The rvindrvard side of the dunes
will also slope at a much louer angle
to the side that is sheltered from the
rvind. Thus, the l imestone rocks reveal
the direction of the prevail ing winds
thousands of years ago.

Another notable feature of the
Pinnacles is that some of them look
quite mushroom shaped. The caps of
the mushrooms are remnants of the
calcrete capping mentioned earlier. The
mushroom shape has formed because
the capping is harder than the
limestone below it, and it therefore
weathers at a slou'er rate. This layer of
very hard l imestone formed at rne
interface betu,een the soil and the
dunes, where the calcium carbonate
sand grains were subject to heavrer
chemical weathering than those
beneaih.

Fossil ised plant roots, resembling
petrified hligs, can also be seen in many
places, such as the Pinnacles Desert.
These rvere formed rvhen plant roots
1rovi,. le,. l an avenue ior water moving
dolvnward. As the roots are quite acidic,
this also encouraged the tvater to dissolve
the sand and reprecipitate calcium
carhonate aruund lhe ron15. l.;1'.1qn;ng
the area immediately around them.
These fossil ised roots are knoNn as
rhizoliths, and are exposed when the
wind erodes the softer sand around thern.

Egg-shaped structures in the
limestone were formed in a similar
manner to the fossil ised roots, and are
actually the fossil ised pupal cases of a

lTop left: Some pinnrcles;rre shaped
I l ike mushrooms due to their harJ
I  ca lc re te  capp ing ,  \vh ich  is  l ra rder  thun
the limestone beloru.
Photo Bil l Uachman

lCentre far Ieft and centrc left: Fraeile
I fossil ised planl ruols can be seen in the
I Pinnacles DeserL.

I Fnr 1el. Less rvell-develupcJ eramples
I of pinnacles can be seen south of
I  Nambung.  su(h  as  l l r i s  e rample  n<ar
Mandurah.

a Left: This pin nacle shorvs the
I  in f luence o f  p lan t  roo ts  in  p romol ing
I calcrcLisation of the l imeshrne.
Photos Ken trlcNnmara

t

*

t

It

f f * f ,

, ^ , s

i* 5r'.
!  ' . .

if,,t
i . . , ! ' . . , ' : s

40 ,.or-ns.,,,rr:



species of weevil. The beetle-l ike larva
burro\' led into the sand and thel
secreted a case around its body ln
readiness for metamorphosis. Once
again, the higher acidity of these
structures encouraged water to dissolve
and secrete cement around the cases.
The egg-shaped formations are hollorv
inside and some even have holes in one
end from u'hich the adult rveevil
emerged. They have since been exposed
by erosion.

THE WINDS OF TIME
Although the formation of the

Pinnacles urould have taken many
thousands of years, they il'ere probabll,
only exposed in quite recent t imes.
Aboriginal artefacts at least 6,000 years
old have been found in the Pinnacles
Desert, despite no recent evidence of
Aboriginal occupation being present.
This tends to suggest that the I ' innacles
ntere exposed about 6,000 years ago.
and then covered up by shift ing sands.
before being exposed again in the last
feur hundred years. This process can
be seen in action today, \\ ' i th
the predominant southerly rvinds
uncovering pinnacles in the northern
part of the Pinnacles Desert but
covering those in the soulh. Over time,
the l imestone spires u'i l l  no doubt be
colered again by other sand drifts. and
the cycle repeated, creating weird and
wonderful shapes over and over again

f x [ ' F r q u f \ - l i ".*[ rr :'' .lv,'{il

I i ,bp. The Pinnrcles nar.
I have heen trptrsed sever;l
I Lhuusand ye;,rs agu,
covered again by sand, then
re-exposed in the last few
hundred years.
Photo - Steve Sidler

lAbooe: The Pinnircles are
I one oi the best knorvn
I hndscrpes in Austrrl ia,
and draw more than 190,000
visitors each -r-ear
Photo DennisSarson/Lochman'hansparencies

Ken McNamara is Senior Curator of Invertebrate
Palaeolontology at the WA Museum. He can be contacted
on (08) 9427 2755.

Carolyn Thomson-Dans is a Senior Projects Officer at
the Department of Conservation and Land Management.
She can be contacted on (08) 9389 8644 or by email
(carolynt@calm.\ra.gov.au)

The Pinnacles are a \,ery popular attraction for many o\)erseas
visitors, $,ith many hundreds visiting them every ureek.
In addition, the area has been featured in a variety of art
and other media. Find out more in'Park Antics on page 54.
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Sugorloaf Rock is jusl one ofthe man!
features that make Leeuwin-
Naturaliste Nqtional Park the most
uisited park in WA. (See page 10.)

Windjana Gorge National Park holds
importqnt clues to the euolution of frsh.
See 'Old Fossils' on page 28.
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FEAST FOR THE SOUL

Premier Pork: John Forrest National
Park is Westem Australiab oldest park,
celebrating its centenqr! year.
(See page 22.)

Pinnacle of Parks: These unusual
formations make Nambung National
Park uell knoum the uorld ouer.
(See page 36.)

William Bag National Park displags a
miniature uersion of karri forest flora.
(See page 42.)

With 67 national parks spread across
the State, park rangers are often the
first contact that uisitors haue uith
the Department of Conseraation and
Land Management (CALM). Aparl trom
prot)iding uisitors uith infomation and
guidance, theg perform a uital role in
the doy-to-dag management of their
local enuironment.

Couer illustration bg Gooitzen uan der Meer,
Westem Australian artist and a graphic designer aith CALM.
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