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ABSTRACT

Ihe y'elationships betueen uater-l;able, soll drainage, suaffp
stt:ucture cnd xegetation in MelaLeuca Park aye e:ramined. C'Lt()nqe s
LikeLy to occur in the oegetation as a consequence of Louering- of
the uater'-tabLe bg ptanping from bores are suggested,

INIRODUCTION

Mela leuca Park (hereaf ter  refened to as the Park)  is  s i tuated on the
nor thern Swan Coasta l  P la in ca,  25 kn nor th-nor theast  of  per th between
Wanneroo and Bul l sbrook .

The Park consis ts  of  about  3000 ha of  natura l  vegetat ion bounded on i ts
south and west  s ides by p ine p lantat ions,  on i ts  east  s ide by c leared farn-
land and narket gardens and on its north side by natural vegetation (Royal
Austra l ian Ai r  Force fac i l i t les and bonbing range) .  I t  is  contro l led by the
western Austra l ian Forests Depart rnent  which set  as ide the land as a reserverr for  conservat ion purposes and for  prov id ing a basis  for  fu ture long term
studies of  the re lat ive product iv i ty  and ecologica l  s tabi l i ty  of  na iura l
forest"  ( le t ter  fTom Forests Departnent  to  western Austra l ian Natura l is ts
Club,  3 Decenber,  1974)  .

The Park is  s i tuated on the Bassendean Sand Systern,  an area of  h ighly
leached Ple is tocene sand dunes wi th sandy or  peaty swarnps in  the in terdunal
depressions.  The mean annual  ra infa l l  is  approx inate ly  940 rnm (based on data
fron wanneroo and frorn Pearce Airforce Base, Bullsbrook - Bureau of Meteorology,
unpubl ished data)  ,

The vegetat ion of  the Per th region has been descr ibed by Speck (1952)
and p laced by Beard (1981)  in  the Bassendean vegetat ion systen.  Havel  (1968)
used ord inat ion techniques to assess the ecologica l  factors detern in ing the
dis t r ibut ion of  rnany p lant  speci -es in  natura l  vegetat lon nor th of  per t i
inc luding s i tes in  Mela leuca park.  In  addi t ion,  Havel  (1975) ,  and Carbon
(1976)  have d iscussed possib le changes to f lora and fauna of  the Bassendean
Dune system i f  changes in  water- table depth shourd occur  fo l lowlnq water
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extTaction from the Gnangara Water Mound.

N o .  9

The Gnangara Water Mound itself, is a dorne -shaped aquifer which owes

itt forn to dTainage at the Moore River on the north, the sea on the west,

the Swan River on the south, and Ellen Brook on its eastel:n borders. A
prograr lle is underway to extract large quantities of watelr from the nolmd

to supplenent Perthrs water supply, and there are feats that the consequent
lower ing of  the water- table may u l t inate ly  lead to loss of  coasta l  vegetat ion
in i ts  v ic in i ty .

The study described here was carried out between June and February
1977,  wi th the ass is tance of  nernbers of  the Westem Austra l ian Natura l is ts
C 1 u b .

METHODS

Forty- f ive s i tes were studied at  the Park (see Flg.  1)  .  The Park was
also tTaversed severa l  t ines to observe vegetat ion in  areas between s i tes.
Some plant  species for  the succession study were col lected and ident i f ied
by nernbers of the Western Australi-an Naturalists Club during 1976; the
rernainder  were col lected and ident i f led by the author  in  1977.

Canopy cover  of  the vegetat ion format ions was v isual ly  est inated us ing
the categor ies 2-70e. ,  L0-30%, etc .  in  conforn i ty  wi th  recent  vegetat ion
c lass i f icat ions e.g.  Beard-Webb (1974) ,  Muir  (1977) .  These est inates were
checked by occasional  l ine- t ransects.  Average fo l iage densi ty  was determlned
using a Spher ica l  Densioneter  ( type A)  as descr ibed by Lenmon (1956) .

Swamp depth was neasured from the nargin, where the aquatic or seni-
aquatic vegetation gave way to Banksi,a woodland. This transition line was
near ly  a lways c lear ly  v is ib le and c losely  corresponded to a contoux around
the swamp edge.  From at  least  two points  on th is  t ransi t ion I lne s ight ings
were taken into the swamp using an Abney Level, Sightings were made onto a
tree or in swamps wlthout trees onto a pole which was place therein. The
helght of the target point above the swanp floor was then neasured.

Swamp areas wer.e ca lcu lated f ron 1:25,000 a i r  photographs (June 1976)
by drawing the boundaries of the swarnps diTectly onto the photographs and
then superimposing on them a grid of squares of known area.

Soi l  no is ture samples were taken at  0.5 m depth at  each s i te  and p laced
inrnediate ly  in to th ick p last iR bags and sealed,  Sanples were weighed in  the
laboratory,  then dr ied at  100"C in  a dra ight  unt i l  the i r  weight  was constant .
F inal ly ,  they were cooled to roon tenperature and weighed again.  WateT
content  was expressed as percentage by weight  of  the or ig inal  sanple.

Soi l  prof i les were exarn ined and descr ibed (Appendlx 1)  to  a depth of
2 n or  to  the water- table (whichever  cane f l rs t )  accord ing to the nethods
of  Nor thcote (1971)  .  Soi l  pH was deterrn ined wi th a Pye Unicam (Model  293)
pH meter .  Sarnples were prepared by mix ing 20 grans of  so i l  wi th  100 c.c .
0.01 M calc iun chlor ide solut ion and agi ta t ing for  f ive rn inutes before
test ing.  Tota l  so luble sa l ts  were deterrn ined us ing a Phi l ips PW9504

'conduct iv l ty  neter  f i t ted wi th a PW95I0 e lect rode,  Sanples were prepared in
the sane way as those for pH, but delonised water rather than calciun
chlor ide solut ion was used in  sanple preparat ion.
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RESULTS AND DISCUSSIONS
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Drainage and woodland physiognony

About  90% of  the Park is  woodland of  vary ing conposi t ion and st ructure;
the renainder is swanpland. Table I shows variation in dorninance and
physiognony of  woodland between the dr iest ,  best  dra ined areas (dune tops)
and the danper  poor ly  dra ined areas ( in terdunal  depressions) .

I t  is  apparent  f ron the table that  Banks ia  atLenuaLa has the widest
range.  of  moisture to lerance,  wi th  B.  menzies i i  adapt ing bet ter  to  dr ier
con_ditions and being replaced by B. iLi.cifolia in danper soils. Eucalgpl;us
todtiarn is scattered throughout the Park, but is never dominant and rirety
found on dune tops, occurring hostly on slopes and in depressions which are
too dry to support E, marg tnata. E, margirnta is nore or less restricted
to the darnper areas and swanp ecotones.

Canopy cover of the Banksia stratun varies llttle over the range of
soi l  no is ture (F ig.  2)  but  s t ratum height  and Average Fol iage Densi ty  (AFD)
do vary.  Table 1 shows that  in  the dr iest  s i tuat lons the Binks ias are
shor ter  in  s tature and that  the th ickness of  the st ratum (d is tance f ron
bot ton to top)  is  1ess,  ca,  3 rn on dune tops and ca.  8 n in  other  areas.
Simi lar ly ,  t rees on dunes have sparser  canopies (AFD S0% on dunes,  ca.50%
in other areas). The lower AFD of 40% in E. margi,nata areas is because this
species averages 25 -30% AFD which lowers the average figure for the entire
stratun. AFD of Banksia alone in the E. mctgirnta zone rernains at about 50%.

In s tTatun 2 the greatest  var ia t ion wi th dra inage is  in  f lor is t ic
conposition. The best drained sites have Jacksonia floribunda and
Adenanthos eagnorwn and this gives way to xanthotwhoea preissLi and other
shrubs on the upper slopes and in depressions and E. margirata areas.
Stratum height and canopy cover vary with species composition, although
var iat ion in  canopy cover  is  greatest  on the s lopes.  AFD in s t ratun ) ,
l ike that  of  woodland,  is  lowest  .on h i t l  tops and narg inal ly  h igher  e l iewhere,
a l though th is  probably  ref rects  changed species conposi t ion rat ier  than
var ia t ion due to water  avai lab i l i ty .

st'atun 3 in rnost situations is mixed heath with no particular doninants.
rn very slight depressions on sropes or frats Dasapogon biomeliifolius may
becone doninant. rn nuch wetter depres sions Aderdntlzos obotatus" and Regelta
ciliata becone doninant .

There is  l i t t le  var ia t ion in  e i ther  s t ratun height  or  th ickness other
than that due to changes in floristic conposition. There is a trend towards
denser  post- f i re  regenerat ion in  the moister  s i tes,  a l though the canopies
thenselves are a lso s l ight ly  denser  in  the dr ier  s i tes.

Swanp Structure

Ten percent of the area of the park is wetland of various t),pes, from
open swanps to damp depressions. The najority of swanprands are'interdunat
depressions.  F igure 3 i r lust rates that  in  g5 of  the 4s (7s%) wet lands
exarnined there is a direct relationship between depth and area. This would
be expected where interdunal depressions are ,uucei_shaped and the swamp
f loors are of  s l ight ly  vary ing height  above the water_table.
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Ih is  proposi t ion is  suppor ted by observat ions that  25 of  the 45 (56%)
s h i a r n p s  a r e  l e s s  t h a n  3  h a  i n  a r e a ,  a n d  t h a t  l 0  o f  t h e s e  a r e  i n  t h e  s o u t h -
east  corner  of  the Park,  Regular  dune pat terns would be expected to produce
nunerous srnal1 in terdunal  wet lands par t icu lar ly  to  the south-east  where
dunes are of  shor t  wavelength and low anpl i tude.  Swanps shal lower than 1rn
and srnal ler  than t  ha,  in  area are d l f f lcu l t  to  def ine as they begin to
nerge imperceptably lnto the surrounding woodland.

The remaining 10 of the 45 swamps examined are of tr{o types: snal1 in
area and rmusual ly  deep (4) ,  or  large in  area and unusual ly  shal low (6)  .
The snal1 deep swamps are al1 in the north-west slde of the Park where dunes
are nore pronounced and were conmonly located at deep points in shallowex
no r th  -west  - t rending depressions.  Deep swanps of  smal l  area a l l  have a
sirnilar sequence of ecotones, MeLaleuca preissiana and. Astaytea fascicuLarts
passing irrto Pultenaea xeticuLata then passing into woodland. Thus the
sequence is  the same as the najor i ty  of  swanps,  but  abbrev iated.

Broad shal low swarnps,  in  contrast ,  prov ide a greater  number of  subt le
var ia t ions in  so i l  and dra inage,  the s lopes being nuch broader  and of
lesser  inc l ine.  Swamps of  th is  type tend to have dorn inatns or  co-doninants
not found elsewhere, such as Eucalyptus rudLs 1n stratun 7, ot Agonis
Linearifolia, CaLotharnnus Latayali s ar Lepto carpus scociasus in straturn 2.
The broad shallow swamps are rennants of large drainage systens which fornerly
dra ined to the south-east  or  the south-west .

Swarnp Succes s ion

The succession of  vegetat ion types in  the najor i ty  of  swamps fo l lows a
di f in i te  pat tern,  but  of ten wi th abbrev iated sequences.  A typ ica l  conplete
sequence is  as fo l lows:

Batrnea ay:ticulata Only in wettest areas where free water
pers is ts  wel  l  in to sr . rnner .

MelaLeuca pr'eis siana Present in the majority of swarnps,
over Astartea fas cicuLat i s completely covering the central area or as

an ecotonal band around Bau,nea stands.

Leptospe?rmn elLiptieun Comnonest where incline of swanp edge is
shallowest and may experience flooding in
wet  years.

IUltenaea z,etianlata On upper slopes of depression where soil
is peaty and becomes ver.y wet but rarely
water logs.  May be in  associat ion wi th
Regelia or Hgpocalyrwna or as a pure stand.

Regelia. r:LLiata/Hgpocalgmrn Upper edges of depression in parts where
angu.stifoliun soil is sandy and becones very wet but

rar_ely waterlogged. May support EueaLgptus
t'udis.

Banksia woodland The transition f'ron Regeli,a/Hgpocalyrnna to
Banksia woodland rnay have conptex suU-
ecotones of Eucalgpttts narginal;a, Dasgpc..gon
bromeliifolirc Xqnthorrhoea pz,eiss-ii.
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This  basic  sequence has nunerous subt le  var la t ions,  sone of  which are;

1.  Bawnea ar t icu lata is  ]nore or  less rest r ic ted to the wet test  swarnps which
are cornnonly also the best for peat development. As a consequence the
two largest of the six swarnps with Baumea have already been rnined and
theiT Baunea stands a l1 but  destroyed.

2. MelaLeuca rhaphiophglla nay replace M. pz,eissLana in some swanps or
occur  together  wi th i t .  In  a l l  cases M, r 'haphLophy Z.  Za f requents the
wet test  so i ls ,  usual ly  those where the water- table l ies above the
sur face dur inq wint  er .

5 .

4 .

3 . Leptospermurn elltptictan is absent frorn rnany of the swamps, the rnajority
passing more or less directly frorn &. pxeissiana/Astat tea fascicularis
stands directly into ET,Lltenaea, Regelia or Hypocalynrna. I believe its
l in i ted d is t r lbut ion is  due to a preference for  broad shal low swanp
edges,  Such a habi ta t  is ,  o f  course,  easi ly  a l tered by rn inor  changes in
water  l  evel  .

Occasional ly ,  on the steepest  s ides (usual1y western)  of  swamps,  or  in
swamps which are passing xapid ly  in to woodland and have a l rnost  lost
their identity, Adenantl'Los c\gnorunl and Verticorcl:La nitens axe abundant.
These species do not  forn par t  o f  the swanp succession but  grow
opportunis t ica l ly  in  the best  dra ined locat ions where water  is  f ree lv
avai lab le.  Where they occur  in  deep depressions in  Banksia woodland
they occupy s i tes of  o ld swanps now f i l led wi th sand.  This  sand is  wel l
dra ined but  abundant  uater  is  avai lab le at  depth.  For  the salne reasons,
these species (particularly A, cA gnoTLtn) are very abundant on dune tops
and in  areas of  regrowth for lowing crear ing of  road verges.  In  a l l  t i rese
si tuat ions water  is  avai tab le at  depth (wi th addi t ional  runof f  on road
verges) ,  and yet  the topsoi l  is  d is turbed or  otherwise very wel l  d , ra ined.

Banksia ilicifolia penetrates further into the swanp than any other
species of B,znks.ia. The Banksia woodland on swamp "dg". lnuy-be of the
forn,  d iscussed in  t tEucalAptus mat  g i rnta areas ' ,  or  "Depressions wi th in
woodland in  Table 1 above.

Kunzea eTic.Lfolia may be present as scattered plants or as a dominant
throughout  any of  the drrer  ecorones.

Pultenaea reticulata appears to be very dependent on the depth of the
water- tab1e.  The dry winters of  7976 and L977 caused very i l igh morta l i ty
on swanp margins throughout the park.

6 .

7 .

Changes in  Water  Level

.  I t lcconb and Mcconb (1967)  s tate that  the water  revel  in  Loch McNess
(s i tuated ca.22 km nor th-west  of  the park)  could possib ly  have r isen in  thepast ,  and that  there appeaxs to be a succession f rorn open-water ,  through
sedge comrnuni t ies,  to  woodland.  Records show that  water  levels  in  Lake
Jandabup,  ca.  6 km to the south-west  of  the park,  have r isen s lowly over  the
last  100 yeat :s ,  presunably as a resul t  o f  c lear ing of  sunounding vegetat lon
and the increased runof f  f rorn roadways and bui ld ings (A.  Douglas l  pe is .  conn. . ;

In  the Park there is  s t rong ev idence to ind icate that  the water- table hasfal1en and that sand from. adjacent dunes has begun to move into sone swanps.MelaLeuca pneiss iarn somet ines occurs in  two d i l t inct  be l ts  separated by dense
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Leptospez 'mum elL i ,p t ieusn stands:  an outer  bel t  o f  1arge,  very o1d t rees,  and
and inner  bel t  o f  much younger ones.  A s in i lar  sequence somet i lnes occurs
where there is  an outer  bel t  o f  Mela leuca rhaphlophgl la  ( to  10 n ta l I  and up
t o  1 n  i n  g i T t h )  o u t s i d e  a  b e l t  o f  M ,  p r e i s s i a n a  ( 6  n  t a l 1  a n d  m o s t l y  l e s s
than 15 cnr  in  g i r th) .  As M. rhaphiophyl la  prefers water logged winter
c o n d j t i o n s  a n d  N .  p " o  s s ' . 1 2 ,  p r e f e r  s  d r i e r  s i t e s ,  t h i s  s e q u e n c e  i n d i c a t e s
that  the stands of  M.  rhaphiophgl la  ave probably rennants f rom a per iod wi th
a much h igher  water- tab1e.  A decl ine in  the nater- tab le has a l lowed
M, pre iss ia.na to establ ish i tse l f  wi th in the M. rhaphiaphAl la  band.
Presumably the water- table decl ined so quick ly  that  a s low advance of
M. rhaphiophg LLa was not  possib le.

Such successions suggest  a decl ine in  water- table as \a 'e11 as a f i l l ing
in of  swanps wi th sand.  In  a few p laces in  the Park,  scat tered senescent
or  dead M. pre isstana t rees are v is ib le in  areas of  woodland,  suggest ing
that  a swamp was once present  which has now been tota l ly  rec la imed by
w o o d l a n d  a n d  t h e  d e p r e s s i o n  c o m p . [ e l  e I y  f i l l e d  i n .  M a t i s k i  ( p e r .  c o n m . J  h a s
also noted such sand f i11ed swamps at  T ick F1at ,  15 kn nor th of  the Paxk,

Sorne swanps show sand f i l l  gradual ly  rnoving in  f ron the edges,  a l though
they nay be wel l  vegetated at  present .  Swanps nay have peat  at  depth as
m u c h  a s  l 0  m  o u t s i d e  t h e  p r e s e n t  p e a t  t o  s a n d  t r a n s i t i o n  a r e a  [ s e e
p r o f i l e s ,  A p p e n d i x  1 ) .

CONCLUSIONS

Assuning that  the water- table wi l l  undergo sevete 1ocal  lower ing near
b o r e s i t e s  a s  p o i n t e d  o u t  b y  H a v e l  ( 1 9 7 5 ) ,  i t  i s  u n l i k e l y  t h a t  t h e  v e g e t a t l o n
rv i11 be able to  cope wi th the proposed water  ext ract ion programme at  the
C n r n g a r a  W a t e r  l l o u n d  a n d  m a n y  p l a n t s  w i l l  d i c .  H a v e l r s  f i g u r e  1 3  s h o w s
d e a l h  o f  M a r r i  ( f  c a T t J p r d s  - o T o p h u l  l a \  l r e e s  n e a r  s u c h  a  b o r e .  H a v e l  p o i n t s
out  however  that  there should a lso be a noderate,  s low decrease in  the
overa l l  water- tab le.  The data presented here ind icates some of  the changes
in vegetat ion which rnay occur .

Speci f ica l ly ,  Banksia menzies i , i  can be expected to replace B.  at tenunta
on dune s lopes,  being bet ter  adapted to dr ier  condi t ions.  Banksia at tent tata
w l  l l  p r o b a b l y  p e r s i s t  i n  d a r n p e r  a r e a s  b u t  B .  

' t i e ' l o l i a ,  
b e j n g  v e r y  d e p e n d e n t

on molsture avai lab i l i ty ,  rnay succunb complete ly .  I t  has been observed by
n y s e l f ,  b y  J .  D e 1 1  ( p e r s .  c o m n . )  a n d  b y  R .  H u n t  ( p e r s .  c o n n . ) ,  t h a t  m a n y
species of  insects and some bi rds may be dependent  for  food on the nectar  of
t h , e s e  B c m l , s . ' o s .  T h e  f  l o r . r e r i n g  t i r n e s  o f  t h e  t h r e e  s p e c i e s  o v e r l a p  v e r y  l i t t  t e ,
one ceasing to f lower when another  is  beginning.  This  prov ides an a lnost
cont  inuous nectar  supply  throughout  the year .  E i ther  the loss of
B,  i l ic i fa lLa or  a reduct ion in  the abundance of  B.  at tentn l ,a  cot t ld .  ser ious ly
.  f f A ^ f  ' l  a h A n , l  o n t  f a , , - "

0 l h e r  c h a n g e s  t o  b e  e x p e c t e d  a r e  d e c r e a s e s  i n  s t  r a l u m  h e i g h t  a n d  a v e r a g e
fo l iage densi ty  as s i tes becorne dr ier .  The s igni f icance of  s t raturn height  and
d e n s i t y  t o  b i r d  u t i l i s a t i o n  o f  h a b i t a t s  i s  w e l l  r e c o g n i s e d  ( C o d y  1 9 6 5 ;  H i l d e n
1965;  MacArthur  and MacArthur  1961) .

Changes in  f lor is t ic  conposi t ion occur  concurrent ly  wi th  changes in
s t r u c t u r e .  T h e  l o s s  o . f  p a r t i c u l a r  p l a n t  s p e c i e s  n a y  b e  i r n p o r t a n t  L o  t h e
habitat of ground fauna. For exarnple Dasypogon bromeliifolius, which is
1 ike1y to be lost ,  except  perhaps in  the rennants of  swanps,  is  thought  to
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prov ide shel ter  for  rept i les (G.  Barron,  pers.  conn. ;  G.  Haro ld,  pers.  conrn. ) .

Adenanthos obotsatus, which exists only in aarnp inot swampy) locations,
is  l ike ly  to  decl ine as such s i tes dry out  fo l lowing a fa l l  in  water  tab le.
This  species in  the Park has been observed by J.  De1l  (pers.  conun.  )  to  be
a najor food source for the Western Spinebill (Acanthorhgnchus superciliosus).

Leptospennwn ellipticun and Astartea fascicuLaris could also be expected
to decl ine.  The s igni f icance of  these species to nat ive farma is  not  known,
but  they both have been observed to at t ract  nany species of  insects,
inc luding Jewel  Beet les (Astere idae)  ,  Some of  these insects could be inpor tant
in  the d iet  o f  insect ivorous fauna.

The observations that Melaleuca preissi.ana replaces M. fitaphiophylLa tn
some swamps suggest  a decl lne in  water- table in  re lat ive ly  recent  t imes,  I t
is  not  known i f  th is  decl ine is  a consequence of  a natura l  change in  c l imate
oa of alteration of the environnent by nan. ft is however an indication that
changes to dr ier  condi t ions have occurred and i t  lncreases the l ike l ihood
that any future rnan-induced changes to the water-table may have fulther drastic
ef fects .
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APPENDIX 1 -  TYPICAL SOIL PROFILES

Soi l  prof i les were examined ln  a nunber  of  s i tes and are set  out  in  sorne
deta l l  be low.  The soi ls  were of  two t )?es:  a lnost  pure quar tz  sand,  s t rongly
leached,  on dune tops and s lopes (woodland areas)  !  ard peat  wi th  var ious
pr :opor t ions of  sand in  depressions and swarnps.  Sandy soi ls  were a l l  ac id,
dune tops averaging pH 3.8 and woodland f la ts  and s lopes pH 4.2 (average of
30 cn and 1 n samples taken March and July) .  The ac id pH on s lopes is
probably due to a h igher  organic  content  (see prof i les) .  Tota l  d issolved
sal ts  (TDS),  was very low on both dune tops and s lopes,  averaging 25 ppm and
? O  n n n  r a c n a . f  i  v a ]  v

S w a n p  v e g e t a t i o n  j s  o n  s o i l s  o f  p e a t y  o r i g i n .  T h e  c e n t r e  o f  o p e n
swanps exarn ined averages pH 4.9 and 200 ppn TDS. The h igher  pH than
woodland soi ls  is  probably  the resul t  o f  sorne sor t  o f  buf fer ing ef fect  by the
peat .  The h igher  TDS nay ref lect  a  "s inkf i  e f fect  for  sa l ts  f ron sunounding
dunes.  I f  th is  is  so,  one would expect  h igher  sa l t  content  in  the swanps
than is  apparent .

I t  was noted that  sur face water  appeared in  swamp B Fig.  1  in  la te
l4arch a l though there had been no ra infa l t  for  severa l  weeks prev iously-
Conesponding to th is  r ise in  water- table was the appearance of  a whi te or
ye11ow ef f lorescence on the peat  sur face about  0.5-1 m outs lde the advancing
edge of  the water  sur face.  This  ef f lorescence d issolved conplete ly  in  l0  cc
dis t i l led water  and gave pH 3.2 and 12000 ppm TDS. The ef f lorescence is
assumed to be a so luble organic  sa l t  der ived f rorn peat  together  wi th inorganic
s a l t s .

Water  samples in  swanps 1,  A and B were taken at  t ine of  h ishest  water
1evel  (August)  and averaged pH 4.4 and 200 ppn TDS.

Typica l  Soi l  Prof i  1e s

Top of dunes
0-50 cn non-pedal ,  s tTucture less,  poor ly  coherent ,  excessive ly  d. ra ined,

whi te,  sand wi th ca.  5% organic  dust  and nurnerous f ine p lant  roots-
A v e r a g e  p H  M a r c h  4 . 0 ,  J u l y  3 . 7 .

50-200 cm as for  0-50 cn hor izon above but  organic  dust  and p lant  roots
v i r tua l ly  absent .  Average pH March 3.g,  Ju ly  3.7.  Aveiage TDS
March 20 ppm.

Slopes and f la ts
0-5 cm as for  5-200 cn sample but  wi th  ca.  5_10% organic  dust  and some

p l a n t  r o o t s .
5-200 cn non-pedal  ,  s t ructure less,  poor ly  coherent ,  wel l  to  excessive ly

dra ined,  whi te,  sand wi th organic  dust  v ix tual ly  absent  but  sone
p l a n t  r o o t s .  A v e r a g e  p H  3 0  c m  M a r c h  4 . 1 ,  J t I y  3 . 7 , 1 5 0  c n  M a r c h
4.2,  Ju1.y 3.7.  Average TDS March 150 cn J0 DDm.

N o .  9
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PuLtenae a re t.iculata band
0-1 crn as for  20-200 crn hor izon.
2-20 cm as for  20-200 cn hor izon wi th t races of  peat  and some decomposing

l i t ter .  This  hor izon may represent  a per iod of  except ionaf fy  h igt r
water- table and tenporary inundat ion of  th is  ecotonal  band,

20-200 cn s l ight ly  pedal ,  s l ight ly  s t ructure,  rnoderate ly  coherent ,
wel l  dra ined,  whi te,  sand wi th ca.  10% organic  dust  and nunexous
f ine p lant  roots.  Average pH 30 crn Mat  ch j .g ,  Ju ly  J .5,  100 cn
March 3,3,  Ju ly  5,0 Average TDS March 100 cn 60 ppn.

Asta"tea fas ciculaz,is band,
0-4 cn whi te sand wi th ca.  5% organic  dust ,
5-10 cn whl te sand wi th decomposed l i t ter  and t races of  peat .
10-14 cn s l ight ly  pedal ,  s t ructured ( f ine ly  layered) ,  moderate ly

coherent ,  wel l  to  poor ly  dra ined,  whi te sand.  wl th  ca.  20_2i% pea- ty
dust  and pant ic les to  2 rnrn.

14-15 cn as for  5-10 cm hor izon wi th s l ight ly  less organic  nat ter .  Thts
hor izon nay represent  a.  per iod of  h igh water_tabie preceding that
(and sr ight ly  less h igh)  ind icated i ;  2-20 cn hor iz in  of  pu i tennect
z,eti. culal;a band above.

15-35 crn pedal ,  s t ructure less,  coherent ,  poor ly  dra ined,  f ibrous peat
wi th some sand.  Average pH 25 crn March 3.8,  . lu ly  3.S Averagl  TOS
March 25 cn 90 ppn.

35-200 cn h ighly  pedal  , -  s l ight ly  s t ructured,  f ine ly  layered,  very
coherent ,  poor ly  dra ined,  indurated f ibrous dark t rown-peat .
Average pH 100 crn sanple March 4,0,  Ju ly  J .9.  Average 

'TDS

March 100 cn 90 ppm.

MeLaLetrca pazriflora band
0-35 cn pedal  ,  s t ructure less,  very coherent ,  non_f ibrous,  b lack peat .

Poorly drained (very darnp, March). Average pH 25 cln l,,farch +,g,
J u l y  4 . 5 .

40-50 cn pedal ,  s t ructure less,  very coherent ,  sand wi th very h igh peat
content .  Soi l  wet .  Average pH 50 cn l . {arch 5.2,  . Iu ly  +.9.  A i rerag.
TDS March 180 DDrn.

50 cm onwards s aturated.

Centre of Swanp
0-5 b lack peat  as for  18 cm onwards.
6-18 c.n whi te f locculent  mater ia l ,  probably  ash f rom burnt  peat .
18-100.cm highly  pedal ,  s t ructure less,  very conerent  greasy,  non_

f- ibrous,  b lack,  peat .  Very poor ly  dra ined,  very"wet . , -nv"rug"
pH 50 crn March 5.0,  Juty  4.8.  Average TDS Marc i r  200 ppn.

102 cn onwards,  below water- tab1e.
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