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Ufe. BRI TR, BBICK > TWRHEEICED U, BELH3Es, HRER - BRLIEITLTY
7o, BEDIHE TR, MR EC L3RRI ROBR#HNS bl (LADENEMT 2L — <
V-HIET S, WEOEWEIAT, A BEBICK ZEERERREE L EOEEEBNER TS - /.
LITR, 2~RYDYT ) F a— S —DERINTONUIHEEDETTEFRETH 228, ThapEs o
HTRAMEEOCEERRBE TS, £, BENEET BIEEDERRNROEEMSIC HET 3T
BERRT A 7 O ERENHET 5. 5 LA SRR T 5 2 &3, EN B T
Bl NCOMBTERTL TV A EREHKT 3. 9 Uik T HREENS 300, HE
ROFHIE RS & A T HIE S EAEEHEORENNETS 3.
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197T7TED FEE b #E k48 (United Nations, 1977)
PEREEL ST, “BEMAL LWIEFEDN, HES
EORTHOHVWLONBZ LI I 7. COEBRY
F10 5 Wik & I8 WA HMA T 7= (Grantz,
1977, pp.1~15, 17~38). RFE DO E/L deserti-
zation {3, EIHER salinization, ¥ L F 58 sand
dune remobilization 72 ENF[XEIINB T &
ED, BRAT Y SEEOEETCEONLTVS I
TORERMR TRENZFILARL, XFROD
BT EEE®RT S, SANLIKBT 3BED
ETR SR, CoELE WL % (Goudie, 1981).

L, SE—BICHEVONTWVAERODE
{k desertification (MIFARTIZ MP#E(L) L&
LT3 i1, EREOABNAS N7 MiL-TK
TS LD REAL » it D3BFT land and vege-
tation degradation B[ X X, LI E
% REREHENHET 588 2RI EETH .
TR, TRRELL W EEN, FHIIEL
THWVWLNhTWA.
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C FEhosl BB BRE, BERICE, T20

RO TEBTES TG Uit (GURNIREAD) A5,
BEDNBIA V87 b EE RIS RO EL
DPEEEZIC, LOWHHBRLSIESICHET 51
FOMELBEEDIREL] L LTRABZENT
5. ROV A HE, AV FORT T,

AF v TOBELE V- 72 BR L )L OREED—E
DEFTRRE, WHTIMS L LR E RO

HREMTRE SN, TNOIE DD BRI

EHHRAIERIN D53 (L A, Grantg,
1977; United Nations, 1977; Dregne, 1983).
MpE(l) HEA D5 L, BEIREEEIEROM
FRBECEELTWS, BB SITES BEORE
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Z 5 Uiy, BEEEZU GRITER I E
S0, BILUAMES R RT3 L5 B,
ARTE, HEEDSAOBEEMRFICHER LN
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FEAEML 7ot~ 2 b5 U 7HEERMER (K,
1980 ; Ohmori et al., 1983 ; Toya et al., 1985)
KESEZBPVWITEREETTHE. A—RA Y TH
BRI, 19 HIRBELMEO I —o v AAE
KE-T, MIHTEREMNMTIEDNEL KL -7
HETHD, TNETERINTELEREREREIXR
XL ER L. FRYA oM, BB KAh,
BRSO AREESIBEELICRIE L R R
T254C ROBLAMBOVESTHEEVE
5. Fio, HERHRIE, BREAHZNEDTH
BIcEbNha 7T AN —rTHD, ARG
B BRI LERET MRS LTHEL TV S
EELoNSB.

O #—X 35U 7OEERE

D A—x 57 OlES

A —2Z b5 UTREOENZ, 12— 7 S#LD
FEh %> (Bureau of Flora and Fauna, Can-
berra, 1981). I ¥ N7+ KEOHRELIR, HiE
B2 — )V cEBICh > THBENICEEI N
=27 YTOH - YR, BEOERHICEA
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m THE MURRAY-MALLEE <

TS LlEd LE-EEED, HEORPREIC
RBoBBTHD, TABL—2 L35 Y 7O - E9
BEOBEPHFEBM ST TV, HERENICS
i, A—ZA PV TRREBDLS> THEEE LD
“BRISEEE THHEVALS (HA, 1984).
d—2 b5 Y T O SBETHS S B L
TE£#HTH 5 (Moore and Perry, 1969). LirL,
ErDEEIBONBEENOEREINTSED,
ENoNEL OBICHE L TR IZBERBICS &
CEELTWE, BHEBORENKRLOELLT, &
B oBEIE,r-T, PIAT4 T/ TAMNT
5 Triodia / Astrebra, 7 7 v 7 Acacia, 21—
#1 1 Eucalyptus 7% 5. 3N 27 7 Banksia,
A Y MY R Callitris E\Wo- 72813, LS mE
LLTOBBETE.

=2 LT YT OMER, L RBERRE
FAhHI3E, K E B s (Williams, 1975),
KBERT — LV CHESHE S5 &, FOHRDOET
NEDONDE (E1ED. 9 LicEEDRLAERK
DEREFNZ, BRI, KBRSHSOBRER I
EoTHRHOENTVE., F—Z T TARE, 2
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Fig. 1 Vegetation types and their schematic distribution in the Australian Continent showing
zonal arrangement from hummock/tussock grassland shorter than 1, 5m in héight in inner

arid areas to forest communities higher than 20m in coastal humid areas
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BEICBELSEICEENTED, 2IENORE
ZHETABERELB &PV, ZITRE, #E

EOREILE > T, BABRPRDEELERNTS 5.

MakE &z ORHAHD, EYEHEOHMKLEEL
WRETHLVH->THB/BE T, LhHL, EED
FILREETE I BIcE, BRETAREET 4
E)H % (Bureau of Meteorology, Australia,

1977 ; &, 1983). KREEFEFM TR L HADISVEEK.

BT, JOEMEOBESRILTYS.

FA—=R S UTRECETEEEENBIEES A
TOBNI, WBEBICE->TRETLIENTES
(% 1 ®). ¥4 % E hummock /tussock o &%
B, BE L5mLPTT #AXT v 7 shrub
steppe <)L /7 mulga DFEF, 1.5m & 3mD
THsb. wIHERZ Acacia aneura % 55
ETHERERTHD, MNIATF4TRTAINT
S ORI N EEOBERFARD BV TEL
KEATCSHT S, KEFRLTS, PRI
BSENLT VAR VT AETE, < VAR
Hohd.

MEISMIRIC R T 5 v 4 L pindan v ) —
mallee DEEE R, BHLR3~10 m T5 5.
Y& Ui, Acacia tumida %8 EEE T 5L
T, KB o YN v F RS HmT S —H<
Ui, HFEERRETCHS A —X 5 U TER
RO BRA AT EEE LTOAL 51
B, HEELTER, BTERROBEL LERD
A=A VBOBEIrCBRINZEAMNTS 5.

BRSO BREEE, —Rica—A7 Y EEHL
CHERESh, BESR 0m 2825 £0955b
7y K5 K woodland # 4 73 HEL% 20 m
PIF, 74U Z hforest ¥4 F1320m Bl ETh
%, REEALHREOBMEAFR - BAFCHHT 4R
#k rain forest ‘\bé’éﬁfﬂﬁ monsoon forest |3,
~HVBEE -7 AEROBEOMET, B
754 > F—= 5 ¥ Indo-Malaysia FERE sk iz PCg g
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k513, SRIHENCERINS.

2) ABIC& BHEAEDRIT

F=R T T OHEDRRIT, BHEBES B
THBDIT, SREICK L THRE BRI RIG
T22ETHB HEAR HEEE&EOTEZR
5o TRLEYMNREICERT LI LRENDB TS
N5, MUTABEEOA V7 MY, A=A LT
J 7 OREEOHEE L EOSBIIRANTELE D
fob LTE . ERERARROEAZ/LIZ >V
TRIRETHENBR, I TRENES O OE
EDBITICOVWTCOEFE VL OHIRET 5.

A =R T Y TRELRICHT ZHEENOIEE
T ABHEEOET, %K bushfire i3, B% 5
CEROLHEIABNEZETH D (Luke and McAr-
thur, 1978), ##ix7 K ¥ = — X (Aborigines),
F—o v XRADRBIE L TEbNTER. BIED
i oEEEREY CERLLVWDNETRY V-
DRKANE, BNV T 4 T DeDTHS. Fi
-0 v/ RADZENEBERD 72D TH B0%, Kk%
RARCH T 57 DICEHNICHREXZTHI L
£, ‘

THRY P2 R K FAOBERRICES L
NS NABRITH B (Wasson, 1986) 4%, fLE
FROFBEEEZT, & KRR DR
HENCELLTE L. U LEREME TR, HE
DB SNSRI LTEIGL, &< OFENEAD
BICTHPNRHELEERREL THETOREPY 7
J F 2 —s3— lignotuber OFEARBLTE/.
DY Y ) F a2—3—F, BOERHICEL SR
BHET BRI MELMERTHE. I
LREENEHEL B0, TR EOWEES
Jreg b B NEHERNERT (Beadle, 1981,
p. 84).
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LTWB, &, §F=Ua VHETRE, BEE
BiEMRE 22— <7y SV FEWS 2 DDNELE
ZATHRHBONE. O HLHBOBRPKRII
B> ThTMCATY 5 ZHEMDS, AROKEN

BAETHD, 7y NS5 URE, 7RI D= 0%

WEOIDITKANER YIRS LI L DEREN
7z, BKEBETHAS EELS5NTWS (Gillison,
1983; M, 1984).

E70, Sl b« ¥ UF 4 — BT ORI
HHETEMUAT 4 7PHES 1O m IR
WA YT OEABREIL, RLEBAINZBYO
BEWICE > THeoENbDTHS. TOMIH,
ERIE VS L OMIRTE, RANEES 0T Y
harvest termite DIENE L E ZAHILH 5N B,
ZNFAANITE > TRBORAMEENFIG T N
Bl Eib—END . CoMsTE, HEOET
N, LEREEIETOVWTED,
Ua Il ABEERHRAOBTARD 5N 5.

BEDEETE, A=7r 7y K50 RAER
DEKMEETSH S, 2L, AR TRY ¥
R ThHhoINTHA I EEEN
Ry FRICH SN T &Y, BEEOREHET ST
HEINTVE, 18 HHEHREDEO S — 0 v/
Rk 350, BEOY Y FAF-ZHOVTOH
AV T Y= a L iEBNE, [REFO B REE ST
BL, DEOEEEHEE L (HBAIEL (KFEL
1986). LA L, BEHNERTHLOICHES N
NEGWISEENIL L - fe & 2 ATREEDEEMN
BENB. EV-Th, ThidbEOEREETH
8, ThHYThREEET ZEBME disclimax
THB. 5 LETHYTHRE 0 EAHOR
EREEBREAERLTEY, EHNIE, bLoA
RIEAE~DOREFREZL ST,

v—h-zo-

Ol Espfssiptigo BAREBEEL

D B OET E BB
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wic, A—Z b3 TEBOREBEMR (N
) ESEEHTT, BRAREE(LOEEEZATY
{T&wed s, TR, HBICHESHEEREZD
bW, HEBITEEIZRITREROERTH 5.
B0« vy M, DEEEE, RERE 4
J—BAD X B_RNBREOREEZE-T, Vo
) mEtah 3.

IHLEBEEMANSEEISh DR, EK
F-oyRADAERTH S, A FYREELI—
Ty R oA—2 b5 TICHE L BROBR
Bd, 19 TR IR RIS E L
d—a v XD “RDAL" ZRADELIES
DEMZ, BEMETE, —-XPHEBEEORE
7 EDBIRMENEEHB LI b DD (Twidale,
1976), F—o v BREHOHBICK - TRTER
I VWAb, X BROBETH 7oA F Y
ZADRBEBICE, BRKIKL->TbibINk
= ZAPABHEBEMENEL 50, A= 5
U T EREROZ CERICEIUTV S, A
Z S U TOBEME, Ay va TR
R —TREBTERLAENALLEVSTIOTSH
%5. |

UL, 295 LB AR O e R~ E —
RSB, FRREZEENCEAI A VNI b
ZEMERCEL, BREOEELRIT IV 20
ORBHBEEMBAFE b o L. I LEE
PRBBERETEE->DP LB 7D}, o—
S —EROW KRR —EDRETHE. £
hECREEICEDN, Hh55 UTHEEE-> TV
foHEDN, BRIUALEL L -7DTH 5.
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P2 e F—Z bS5 YT ARG EREHE 0 X
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BAEN, BRHPRT ¢ A v b EfANCRAE L
7o, CITR, AU -BREBRRKICE > TRET
BDOTRIEL, XF a4 A v MEERYRICEE L H
WA ISR CH T KANEF TS Lic kD F
ET5IEMNHOMTEN, FARELEAEINMR
BLHRBROBOVELOS >/ I ENERTE. =
DAL ITNVDOFTH->EBFLOVHEDH Y —iF,
BENTMICLETEIENDD, £Z2ORER
ELRREITOOTEEES~I0 m KRATVS
(Ohmori et al., 1986).
FhUTRy A= N5 YT EEMETIE,
ARSI IEEERE ERERIC L 3 EHD
BEAOES, BRELEDETHNEHEICERL K
(Toya et al., 1986). HIEERKIZ, BRELET TR
o onigny, BRMiTIE, HEoRBHTY v
BLEEOEENBEE TH S, Btk 518
BEROESW, FHEIZEFEAE ERITIR/N
SV, FHIEERORAIEEOER LB T
BETHY, RBOEFEOERE LTSV HRF SN

T3, BEERIERELNCRVWATORELT

B&E1 T l— 2 =Da—7 Y {ERK

W3, BREZHENT 2EKICL-T, ERADEM
b as, KUPERTEELE b, BENERL,
FERVOEENFEINS. £TITE, 2—HY
DBERMMN S, A5 —#H Melaleuca EAM, B
HEAL Lo RERMA LEESBITIICEB L, 20
ISR & 78 > TAREMUL T 2. BIREORE I,
THEERC LD IRINBERICHER L BACLRE
T5. BKBREFRARBRVICEIOL I BHEERIA
SN,

PUR A =TT EENS T V—JIFRED
< -8, vl — <Y — Murray-Mallee ©
3, (LA E RRBDES ST RSBWE) SNEML,
MOTRZOREAN <Y —HEEBIC L > TEDN
TW7z (BEE 1; Specht, 1972; Heyligers et al.,
1978; Noble and Mulham, 1980). & Z T,
1900 SERFMID AR & 5% ) — DRHEE = > A
Jiz, Ny FROBEOKRFESEIERNEE -7
(BEE2). AHEIRKOEEEKANOEEN VI
RED- M, BEHRNOBERERIC, B
KRE - REBUCENL AT 5 L0 oBBICH

BEOL—HYNSEBERKT, WINIETEFEEL TS, <Y —malleed, 2—7JDOfELD
OB (fxo—<)—, VE—P<) kL), HEERBLZ, BLUHIB&ELTHVYONS.

Photo 1

Natural mallee scrub dominated by Eucalypt trees with canopies shaped like parachute

The term “mallee” is used both for individual Eucalypt trees (for example, “yellow mallee” for E.
incrassata, “dumosa mallee” for E. dumosa) and for a landscape coverd with mallee vegetation,
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Photo 2

wl— v —0Ons 2t MEOEESHWE

Remobilized dunes near Loxton in the Murray-Mallee

Acacia low open scrub on active dunes in the lower part of the oblique air photo is considered
as disclimax, The scrub crossing the upper part is the mallee vegetation preserved in farmlands.

BTE5. £/, BRI RVIHICE VT HHEE
DRITNFI S Shiz. ABBISHROMEE. (K
ANPHHD & D ARNBEDOREMIBICSTT 5
BFDOMYAT4TRTAYTH, < —EEDE
KREPHRICEAL TS,

PR SBEORE & bEET IRUERRE,
PERRANTES S N 1940 S BRI S e dd, 58
it D EANE C R L /IS TS B bIERR
ROBAFIHENTHY, LHEEL FRIEL S ->TW
b, ZITRUL— < —20WRL, WEEF%
SUTHMBRORE, FHOER, DEOHES LS

WAEDOE(LBIEN &4 FE L/ (Toya et al., 1985).

RETE, EEORBELZHLIC, € OHREH
&9 5.

IV TL—-2U—QERABEE(L

D <=2y -—0tHER

PIRRED ik D H AR B & REE L& FEIC R 5
L7z, 1983 F 9~10 BiZ, vl — < J—0D
JLEE, o Z b v Loxton fHECHEAEH L 72
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(B1, B2, CoOMEBEBAILZOWR, FHEHA
BEOER, A—Z 7 THEEREMBOGT, £P
K E AN 300~400 mm Btk & R &R o LR
WGEL, £ EOBEEICES BB, BE
WEPRDODAREVHIKDVOEOTHENSTH 3.
OIS OMFE, 4 DR tE NS,
Do lEI, BHEEKBNSTEALT Y —
(BIREWENEH U TERE L b o)W calcrete
depression(Twidale et al., 1978; Wetherby,1980;
Bowler and Magee, 1978), #%HFE#itto HH#
E (W3~2HER, e We~17%F
B BLUTEHEBE (87, 000~1, 000 £/ TH
% (Suzuki et al., 1982; Toya et al., 1985).
TN EEOL 2B, GREODKA S
%5, BEEOFKEL/CKRERKODET, ESidsmd
BVEEZNUTOI LSV, REH 30 cm i3,
FIRELSW LIBBEOREEDE, 5720, SHOK
FeBREEL. ThoORFPENS, 210130y.
B.P. (KSU-838; #3RD WS “CERNIESN,
£/, BROCOBHMICLD, 3—ovtAick?
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Fig. 2 Distribution of sand dunes, stable and remobilized, near Loxton in the

Murray-Mallee Region

The remobilized dunes show distribution corresponding with the sporadic distribution of thick loose
sand layers overlying calcrete, limenodules, and red sand which upon exposure are not subject
to erosion. Many remobilized dunes near Wanbi and Mindarie, where the loose sand is relatively

thicker, have continued drifting for some tens of years regardless of rainfall fluctuations.

1. sand dune ridge 2. drifting sand 3.
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BEH/y FRAFERLTWS (Ohmori et al,,
1983).

2) wb—+ 2y —OREE

COHIE O BRI, 1900 FEROMFICH E
D, 2L —Jlipv (&ka s X b UAHE) HoFE
NEEENERL TV 72 RO o EED
BoMRESC IHFIHEBE I >V TOSITER




-

- Hologene siliceous
| sand

v

Charcoal
210+30yB.P.(KSU—-838) A

- Late Pleistocene calcarsous
| san

Charcoal organic layer M
2790073983 yB.P.

(KSU—831)

Orange lam. fine sand

~ white hard calcrete
. )

Nicotiana
glauea

containing fragments “aEN
of charcoal and stumps =

200

400

BN  HEDDLOMEEE _
EHPEoHMETE, BREDEDE SRHDEDE BB ERERL SEL T, BENEHSWEL - TH
HLTOWAEASEV. HEEE, -9/ SANEROZ—A7 UKRORER « KANBRICHEEL I

Fig. 3

Longitudinal profile of a remobilized dune showing stratigraphic section of

Pleistocene dune sand, Holocene dune sand and Present drifting sand
The remobilization started after the vegetation clearance associated with the introduction of agriculture

by Europeans,
(Williams, 1976; &M, 1980; K3, 1987) T,
T OMIBOBRE, 7L UER ST LRBERIC
&-T, EEEmD. o/ UFRERRELUED B
FEOBLITX->T, —FH) OREFHIER
BUTHER L7,

COMIE T, 1926 HERAD S BEESEBRIIICA
D, ZOMERARSHECREE THRrW (&R, 1984;
Toya et al., 1985). ‘ &L, 1938 Ficd ATiED
PEID, UM SEFEOBATOWEOZ AN V%
BLICRAIB DRSS . RORRE, 5
FHPEREOEWT v E Wanbi 3 V4 Y —
Mindarie THEETH - 7z,

Z D%, 1940 FERICE - THINDETZHE,
BEEEAERILT 2L EOBEEERLED S
H&9, B, e (kEE fallow 280 B ER{E
HRPE onpEdi. COBREFROBALE-T,
RYORFIRBEINI N L, 20Kb
RpOH LN LEHMNELL, 1ERE FOME
& 735 - T % 7-(Birch and Blencowe, 1952; Wood,
1976).

3) BHAMEE~D ALINERE

Tl— 2 —HRICBEVWT, BEBELHAEL
7. BoNIEMTHEE S ABDOBBRERIAT 51
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¥IT, B ETEER dune crest IZBRE LT, BEORK
#WAEHZ LT L. 0y R b UREDTREEZEE
THEE LI, ABMEHEORES 18 HFITOW
TLENELYRAMT v 7L, BIEREREERL
7.

< ) —{EARHM mallee s‘crub B oMo 3a —n
v X AABLRIOEETH D, BED, ABHEH
EBEHNFIXE ShTORVESEMICEEL
TW5(EBH 1; Specht, 1972; Noble and Mulham,
1980). w7 A b VRO E Y T v R4 Billiat
Conservation Park iCEET 5 <) — (5 4 -
a, %5 X-a)id, a—# Y Eucalyptus incrassata
PWEET 50, EAREEAN Y 2T U Casuarina
stricta, 77U ~ U & Callitris verrucosa, 7
Hakea leucoptera I3 E& @R LD 5.

i, MOTOARBHEEBRLTOVLEELS
N3y -, BIEORIEELTOAIE b
5. LrLERBOXEBREL, UokEr
FHTHRBRLTLE > TV 55 4K-b, % 5 K-b).
KANBL I > TARBDOBENSLICRESLLE, &
Bl BRBCrIATA TR (BE3) PTHY
TRBOMERICEALTL 5 (85 H-c; Jacobs,
1980). ABBV-Z5HMEEE, THYTHES
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Fig. 4 Crown projection diagrams showing the difference in community structure

between the mallee scrub of nature conservation area (a) and the mallee
scrub remaining on famland (b)

The latter shows that the lower shrub layer has disappeared through continuons grazing by stock.

E. i : Eucalyptus incrassata
Hakea leucoptera
aspera L. c.: Leptospermum coriaceum

Biciis (Bs-d)., LaHL, U—DV 7))
Fa—r— (BHL) PRELTVIED, HBRE
EAQERNTETS 5 EELONE.
FIEOBIH ERAFEN T S PH T U — AL
L5530, ZOUT)Fa—N—0HEEkRTE7
BTHD, T DEFEHD 800 12T 5184 (E
botryoides) #3% 5 = &AS, MCAERBIETHAD

SHTWA (pers. comm.). 5 L7z ¥EER MR

C. s.: Casuarina stricta
P. b. :Phebalium bullatum

L. b, :Lasiopetalum behrii

C. v. : Callitris verrucosa H. 1:
H. a. ;Hibbertia

B. c. : Billardiera cymosa

132

CHARBEICHEIGL LBt/ Y 7/
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HEAENEEINTSD, EEREBENEETHD, 10
~100 ECHRBEENETLT S, YT Fa——
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bEDHEERRENGTHD, HAOHMT—FIC
2-HUBREFL TOLRFUEZIMTHEINS
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Lz b UAF 4 TEM £ EU S BRERS 26 FERT
71 ¥ TABEIRERAR ‘

RO BHEORE W EIER THE LT 5 Eucalyp-

tus incrassata DEE.

Fig. 5 Layer diagram of vegetation for sites

of different human impacts

a:Mallee scrub in nature conservation area b:Mallee
scrub under continuous grazing in farmlands c:
Mallee scrub invaded by Triodia after bushfire by
European settlers d: Remnant mallee scrub invaded
by Acacia after bushfires and vegetation clearance
e: Triodia colony on an eroded and abandoned dune
surface f: Acacia low open scrub of ca. 25 yrs old
on an eroded dune

Shaded area shows the percentage covered with Eu-
calyptus incrassata dominating on dune crest with
deep loose sands,

Ei: Eucalyptus incrassata Ef: Eucalyptus foecunda
Cv: Callitris verrucosa Cs: Casuarina stricta Lb:
Lasiopetalum behrii  Hl: Hakea leucoptera  Lec:
Leptospermum coriaceum Tr: Triodia spp. Am:
Acacia microcarpa  Aw: Acacia wilhelmiana Ma:
Melaleuca acuminata
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RAMOEHEEREET, BET I -T, HRONEDEH, BIRICEN 3.
Triodia colony invasion into the mallee, suggesting that the surface has
been more arid after European settlement

Photo 3
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Exposed mallee roots (lignotuber) caused by wind erosion
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Photo 5

BEHES5 A%, V) Fa—nN"=2oFELIa—HY

Shoots of mallee species sprouting from lignotuber after previous

branches have been killed by bushfire

progressive succession

Mallee scrub with |-——-— Mallee scrub |-——————-——— =| Mallee scrub with
Acacia shrubs and/or 101-102 yrs Casuarina and

Callitris shrubs

Triodia colony

<bushfire>

lignotuber existing

retrogressive succession

<grazing>

Sand drift
Wind erosion

lignotuber destroyed

<vegetation clearance>

initial succession

progressive succession
103 yrs

1
|
|
|
|
|
|
|
|
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!
|
|
|

plagiosere 10!-102 yrs |

Continuous sand

drift/erosion | <farming>
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or grassland
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<abandonment>| Triodia colony

J
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<heavy drought>
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Fig. 6 Schematic processes of vegetation changes according to the mag-

nitude of human impact

Process differs whether lignotuber is remained or destroyed.
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Fig. 7 Rehabilitation of farms with drifting
sands near Loxton
Improved farming systems between 1975 and 1983
have helped to stabilize sand but areas with deep
sands are difficult to control (1975 data by Wood
(1976), 1983 data by field observation).
1. already recovered farms 2, now recovering farms
3. still drifting farms 4.. areas where loose sand
layers are very thick
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Photo 6 Wind-ward side of remobilized dune, showing a layer of hard lime
nodules exposed by erosion and now acting as a stable, resistant surface
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Fig. 8 Relationships between thickness of loose sand, vegetation height, and the mobility of
sand, showing marked increase in mobility in the areas with loose sand thicker than 80 cm,
and effect of vegetation height on preventing remobilization
Activity of sand drifting ; I: no significant disturbance of dune surface II: revegetation has stopped drifting
III: temporarily vegetated with drift during droughts IV: unvegetated bare sand
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VEGETATION-ECOLOGICAL ASPECTS OF “DESERTIFICATION”
IN THE SEMI-ARID REGIONS OF AUSTRALIA

Kazuhiko TAKEUCHI* and Hiroo OHMORI* |

In the Australian Continent, in those areas occupied by Eurpoeans during the past 200 years, the
natural environment has been modified; the change are most severe in the semi-arid regions. Prior to
Eurpoean settlement, for some tens of thouthands years of Aboriginal occupation, there were slow
changes mainly due to occasional burning of vegetation so that the Australian flora was gradually
moved towards fire-resisted species. With the introduction of agriculture and grazing drastic changes
in the density, floristics, and structure of native vegetation occurred. Disturbance or removal of
vegetatioh has also affected surface and sub-surface hydrology. These changes have resulted in water
or wind erosion and salinization. Where vegetation has been regenerated the species established are
often those which are unpalatable to grazing stock or can withstand frequent burning. This leads to
" “desertification”.

The concept of “desertification” is ecologically defined as follows: The natural vegetation in
equilibrium with the potentiality of regional climate (climatic climax) is replaced by the vegetation
which grows naturally and originally in more arid region due to environmental stress directly induced
by man and the accompanying land degradation.

The Murray-Mallee Region in the southern part of Australia, where the late Pleistocene and
Holocene sand dunes are widely distributed, is a semi-arid region with annual rainfall of
250-400 mm:; it is wholly covered with mallee (Eucalyptus spp.) scrub. The sand dunes which were
stable covered totally with such vegetation during the pre-European days have become unstable at
many sites due to vegetation clearing, farming and grazing associated with European settlement since
the late’ 19th Century. The remobilization of sand dunes is one of the typical events of

“desertification” and, in extreme cases, the surface remains unvegetated. Various stages in vegetation
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141



change can be observed showing “desertification” or regeneration process. The authors describe the
processes involved in land and vegetation degradation, and discuss the measures to prevent
“desertification” based on the examination of the relationships between activity of sand drifting,
thickness of loose sand overlying the stable substrata, floristic composition, community height, and
activity of rabbits (Olyctolagus cuniculus).

The natural mallee scrub in the conservation park is dominated by Eucalyptus spp. accompanied
by rich lower shrub layer species such as Casuarina stricta, Callitris verrucosa and Hakea leucoptera.
The mallee scrub remaining on farmland, however, is very poor in understory resulting from grazing.
Triodia spp. and Acacia spp. invade in the understory of the mallee scrub after bushfires. Acacia spp.
regenerate easily and are dominant on the land where the surface is disturbed by vegetation clearance
and/or wind erosion. Natural mallee scrub will regenerate through sprouting from so-called mallee
roots (lignotuber) persisting after surface disturbance. When the lignotuber is exposed by wind
erosion or covered by sand accumulation, the recovery to natural mallee scrub becomes very difficult.
On such sites, T'riodia colonies and/or Acacia scrub stand as disclimax communities with a life cycle
of 30 to 50 years (Figs. 6 and 7).

The thicker the loose sand is, the more active and continuous is the sand drifting (Fig. 8). In
particular, on many dunes with loose sand thicker than 80 cm, serious drifting has continued for
recent tens of years exacerbated by the large amount of mobile sands and the difficulty of vegetation
invasion. At the sites with thick loose sands, the population of rabbit introduced from Europe is
larger, suggesting that the reactivation and acceleration of sand drifting is induced by rabbit
infestation (Fig. 9). On the other hand, where vegetation height is greater than the line shown in
Fig. 8, suggesting a minimum height of vegetation for erosion control, sand dunes tend to be
stabilized.

The results of investigation as mentioned above show the various processes of vegetation changes
according to the combinations of local difference in natural conditions and the importance of human
impacts, and imply many stages of “desertification”. "The remobilization of sand dunes is regarded as
an extreme stage of “desertification” caused by a combination of many factors. The soil conservation
and the vegetation management based on detailed survey of physical and ecological characteristics of
land will identify the factors contributing to landscape instability and “desertification” and so provide
a framework for reversing the processes of land and vegetation degradation.

(Key words : desertification, land and vegetation degradation, semi-arid region, vegetation change,

Australia)
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