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Summary 

For the remobilization of dunes in the southern part of Australia ， many…auses”ave｜een 

pointed@ out ・ The@ climatological@ cause ， however ， has@ been@ discussed@ only@ insufficiently ・ In 

this@ paper@ the@ relationship@ between@ the@ recent@ dune@ activities@ revealed@ by@ geologic ， geo- 

morphologic ， vegetation@ and@ hearing@ surveys ， and@ the@ rainfall@ fluctuations@ induced@ by 

the@ analysis@ of@ both@ instrumental@ data@ and@ drought@ records@ was@ examined   

It was confirmed that the patched distribution of presently active dunes with a sharp 

contrast@ to@ the@ surroundi   g@ sta5e@ dunes@ covered@ wih@ vegetati   n@ @@   the@ semi ， aYd@ and 

humid zones is not due to the local difference in climate ， but due to the patched distribu- 

tion@ of@thickness@ of@the@latest@Pleistocene@to@late@ Holocene@ dune@sands ・ Although@ some@of 

present@   active dunes are reported to have ffeen active even before the European sett Ⅰ   - 

merit ， most@ of@ them@ started@ their@ sand@ drifts@after@the@vegetation@clearance@by@them ・ There ・ 

fore ， almost@ all@ of@them@ can@ be@ called@ "remobilized@ dunes"   

The@ marked@ dune@ activities@ have@ been@ taking@ place@ whenever@ the@ residual@ mass@ curve 

of@ r4nf3l@ continuou$y@ decreased@ for@ more@ than@ one@ year@ resu Ⅰ   ing@ in@ the@ amount@ of@ the 

sum of the decrease exceeded 500 and/or 600@ro of the mean annual rainfall of each re ， 

gion ， It@ is@ since@ the@ end@ of@ the@19@th@ century@ that@ the@ periods@ of@ decreasing@ in@ rainfall@ and 

severe@ droughts ， when@ marked@ sand@ drifts@ also@ occurred ， became@ frequent@ in@ the 

southern@ part@ of@ Australia ・ It@ was@ relatively@ humid@ from@ the@ end@ of@ the@ 18th@century@ to 

the@ end@ of@ the@ 19th@ century@ and@ the@ dry@ phase@ started@ from@ the@ beginning@ of@ the@ 20th 

century ・ The@ remobilized@ dunes@ have@ increased@ in@ both@ number@ and@ coverage@ since@ the 

beginning@ of@ the@ 20th@ century@ when@ the@ dry@ 0imate@ became@ more@ frequent ， Th@@   Crcum- 

stance@ contnues@ now@ at@ l   ast@ in@ the@ southern@ part@ of@ Austra@a   

I
 Intbroductlon 

Many@ dunes@ recent Ⅰ   started@ remoUli   ati   n@ @@     the@ southern@ part@ of@ Austr6i   ， For@ ， thCr 

remobilization ， many@ causes@ such@ as@ bushfire ， both@ natural@ and@ human ， vegetation@ clear- 
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ance ， exploitation ， overgrazing@ by@ sheep ， rabbit@ infestation@ and@ even@ off ， road@ vehicles 

have@ often@ been@ suggested@ (Land@ Conservation@ Council ， 1974;@ Williams ， M ・ ， 1978;@ Gil ， 

bertson ， 1981) ， On@ the@ other@ hand ， dust ， storms@ and@ sand@ movements@ occurred@ frequently 

@@   southeast@ Queens Ⅰ   nd@ @@   the@ 1930 ， s ・ It@ @@   emphasi   ed@ that@ the@ sand@ movement@ was@ not 

due@ to@ cu Ⅰ   i   ati   n@ or@ drought,@ or@ to@ the@ depredati   ns@ of ・ graZng@ anima Ⅰ   ,@ but@ due@ to@ a 

change@ in@ climate@ (Ward@ and@ Russel ， 1980) ・ Gilbertson@(1981)@ points@ out@ by@ examining 

the@ rate@ of@dune@ advance@ after@ the@ European@ settlement@ on@ the@ southern@ coast@ in@ South 

Austraia@ that@ the@ present@ rate@ of@ dune@ erosion@ is@ difficu Ⅰ   to@ be@ seen@ as@ manly@ a@ Ⅰ   gacy 

of@European@ pastoraism ， These@studis,@ however,@ are@not@researches@invesLgaLng@system   

atically@ the@relationship@ between@the@change@of@dune@ activity@ and@that@of@climate ・ There 

is@no@study@discussing@the@relationship@between@the@dune@activity@and@the@climatic@fluctua ・ 

ton@ throughout@ the@ pe Ⅱ     od@ after@ the@ European@ settlment@ for@ many@ places@ over@ the 

southern@ part@ of@ Australia ・ Therefore,@ it@ is@ not@ clear@ how@ to@ evaluate@ the@ causes@ men ・ 
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tioned@ above ． 

In@ this@ paper@ the@ relationship@ between@ the@ recent@ dune@ activities@ revealed@ by@ geologic ， 

geomorphologic ， vegetation@and@hearing@ surveys ， and@ the@ rainfall@ fluctuations@ induced@ by 

¥・ Lake C@S@ Area”igher》han・ 

Fig ， 1 General［ap《howing》he｝laces［entioned（n》his｝aper 
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deserfs@and@the@riveFne@P8ns@and@the@other@@@   ca   Ⅰ   d@ Ⅱ   unettes"@lying@on@the@downwind 

  

called@ parabolic@ dunes@ from@ their@ shapes@ (Thorn ， 1978;@ Gilbertson ， 1981;@ Thorn@ et@ al ・ ， 

1981)   

These@ dunes@ are@classified@ into@two@ types@of@dune@ activities ， One@is@stable@ dune@ and@ the 

other@ is@ active@ dune ． The@ stable@ dunes@ which@ are@ completely@ covered@ with@ Eucalyptus 

schrubland@ (mallee)@ are@ distributed@ mainly@ in@ the@ southern@ semi ・ arid@ and@ humid@ zones   

There@ are@ two@ distinctly@ different@ types@ of@active@ dunes ， In@ the@ inner@ arid@ district ， where 

tussock@ grassland@ and@ Acacia@ schrubland@ (mulga)@ spread@ over,@ most@ of@ the@ crest@ parts 

of@ fossil@ dunes@ are@ active@ with@ l   ss@ magniude@ for@ the@ vast@ coverage@ of@ area ， whi   h@ are 

Ⅰ   assified@ as@ "regional@ active@dunes"@ according@to@ohmori@ (1980) ， On@the@other@hand ， in@the 

semi ， arid@ and@ humid@ zones ， dunes@wih@very@acti   e@sand@movement@are@ditributed@in@patches 

with@   a@ sharp@ contrast@ to@ the@ surrounding@stable@ dunes ， Such@ active@ dunes@are@called@"local 

active@ dunes" ・ Sand@ drifts@ on@ the@ local@ active@ dunes@ are@ markedly@ active@ compared@ with 

those@ on@ the@ regional@ active@ dunes ， Erosional@ depressions@ have@ been@ caved@ on@ the@ wind ・ 

ward@ side ， where@ many@ dead@trees@with@ exposed@roots@ are@scattered ・ Accumulation@ ridges 

and  swells  are  formed  on  the  leeward  side  where  there  are  many  trees,  dead  and  living, 

with@ the@ lower@ parts@ of@ their@ trunks@ buried@ in@ presently@ drifting@ sands ・ On@ these@ active 

dunes ， presently@drifting@sands@are@supplied@from@the@erosional@areas@on@the@windward:@side@of 

the  fossil  dunes   

Fig ， 2@ shows@ the@ distribution@ of@ dunes@ by@ the@ different@ types@ of@ dune@ activity@ based@ on 

the@ field@ observations@ by@ air@ and@ surface@ surveys@ in@ 1979@ and@ 1980.@ A@ marked@ zonal@ dis ・ 

tribution@ of@ dune@ is@recognized ・ The@ regional@ active@ dunes@ are@ restricted@ to@ the@ inner@arid 

zone@ and@ the@ local@ active@ ones@ and@ the@ stable@ ones@ are@ found@ successively@ outward ， This 

corresponds@ to@ the@ zonal@ distribution@ of@climate@ and@ vegetation ・ The@ local@ active@ dunes@ are 

distributed@ near@ the@ boundary@ between@ the@ regional@ active@ dune@ fields@ and@ the@ stable@ dune 

ones@ in@ both@ the@ central@ and@ southern@ parts@ of@ the@ continent ・ Paticularly@ in@ the@ southern 

part  of  the  continent  the  occurrence  of  local  active  dunes  is  regarded  as  a  peculiar  phe- 

nomenon@ to@ the@ critical@ boundary@ of@climatic@ zones ， that@ is ， the@ transitional@ zone@ from@ the 

arid@ zone@ to@ the@ humid@ one ， where@ landform@ and@ vegetation@ are@ extremely@ sensitive@ to 

both@ effects@ of@the@ climatic@ change@ itself@ and@ of@ the@ human@ impact@ through@ agriculture   

This@ general@ characteristic@ of@ the@ distribution@ of@ local@ active@ dunes@ has@ been@ confirmed@ by 
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the@ i   formations@ of@ vari   us@ authoFti   s@ and@ persons@ such@ as@ the@ Commonweath@ SCentiic 

and@ Industrial@ Research@ Organization ， Australia@(C ， S ， I ・ R ・ 0.)@ and@ the@ Department@ of 

Agriculture ， South@ Australia   

Along@the@seacoast ， the@active@dunes@are@distributed@ intermittently@ around@the@continent   ， 

For@ example ， along@ the@ east@ coast@ where@ the@ coastal@ dune@ fields@ are@ distributed@ almost 

continuously@ from@ Cape@York@to@the@northern@coast@of@Tasmania ， the@active@dunes@with@in ・ 

tensive@ sand@ drift@can@ be@ found@ to@ exist@ in@ every@ dune@field ・ This@condition@ is@ the@same 
along@ the@ west@coast@and@ the@south@ coast ， where@ a@ relay@ station@ established@ in@ 1877@ was 

abandoned@ in@ 1924@ when@ it@ W8s@ buried@ in@ driting@ sands@ near@ Euc Ⅰ   (Learmonth@ and 

Learmonth ， 1971;@ Raymond@ and@ Morrison ， 1979) ， The@ present@ sand@ drift@ is@ found@ not 

only@ on@ foredunes,@ but@a Ⅰ   o@on@inner@parabo Ⅰ     c@dunes@where@sands@are@supplid@ not@from 
the@ beach ， but@ from@ the@ erosional@ areas@ on@ the@ wndward@ side@of@fossil@ dunes ・ Namely ・ 
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most@ of@ the@ active@ dunes@ along@the@ seacoast@ have@ been@ caused@ as@ a@ result@ of@ remobiliza ， 

tion ， These@ active@ dunes@with@ erosional@ depressions@and@ accumulation@ ridges@are@classified 

as@the@ local@ active@dunes ． They@ are@distributed@ sporadically@ in@ stable@dune@ fields@ and@ the 
ac@vii   s@ of@ 、 sand@ movement@ are@ as@ intenSve@ as@ those@ on@ the@loc@@   acLve@dunes@in@inland   

The@ relationship@ between@ the@ disbribution@ of@ active@ dunes@ and@ the@ climatic@ zones@ such 

as@that@shown@by@the@inland@dunes@is@not@recognized@for@the@coastal@dune@fields ， though@the 

r4nfa Ⅰ   vaFes@ wih@ regions@ along@ the@ seacoast   

Taking@ account@ of@the@ characteristics@ of@the@ distribution@ of@local@active@dunes@described 
above ， the@ fields@of@geological@ and@ vegetation@surveys@were@selected@ in@ the@ southern@ part 

of@ Australia ， 

Although@ the@ dune@ fields@ spreading@ over@ the@ Australian@ continent@ is@ estimated@ to@ have 

， )een@ formed@ at@least@ at@ 300,000@ B ・ P ・ (Bowler ， 1976) ， the@strata@of@dune@deposits@since@the 

late@ Pleistocene@ are@ composed@ of@ four@ units@ based@ on@ the@ criteria@ of@palaeosol@ and@ uncon ・ 

formity ・ They@are@called ， from@the@bottom ， latest@Pleistocene@dune@deposits ， Holocene@older 

dune@sands@(Do) ， Holocene@younger@ dune@ sands@(Dy)@ and@ Present@ drift@ sands@(PD) ・ The 

Cen 七 Ⅰ al  け allee 
CM land system 
Tr'i'n  nit 

色 0 Ⅰ y Ⅰ こ ke が                                               田 Sand‥une〉idge (stable) 
    Lindsay！sland land《ystem 

Fig ． 3 Di   t Ⅱ     bution of dunes around Mildura 

There@ are@ d@   tributed@orchards@ of@ oranges@ and@ grape,@ wheat@ fields, pastures and Eucalyptus 
oopen scrub　   the Centr@   Ma   Ⅰ   e Ⅰ   nd《ystem『hi   h is a‥une field up》o 10m｛r［ore hi     h 
above@ the@Murray@ riverbed ， Any                                                                       dune                     a Ⅱ d land USe 
@@   not@ recogni   ed,@ though@ the@ loc@@   acti   e@ dunes@ are@ scattered@ mainly@ in@ cultvated@ areas   In 
the@Lindsay@ Island@ land                 which｛ccupied》he’loodplain‖long》he｀urray ， the，asnarina 
and                         Iow  w ㏄ diand               over, though the                         f0 Ⅰ 6es 七 wi 士 l Ⅰ talll t て Gees of 
Eucalyptus spp ・ stands along stream channels and pastures are di   tributed in｝atches ・ The 
                                        dune‖t，o Ⅰ     gnan　   a》ypi   al                             dune  on  the  plain  about  12m 

high a ㎏ ve the Murray nverb 。 d   
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latest Pleistocene dune deposits which accumulated   from ca ・ 25,000 to 13,000 B ， P ， are 

corresponding@ to@the@ Upper@Mungo-Zanci@Unit@denned@by@Bowler@ (1971 ， 1976 ， 1978) ， Bowler 

and Magee (1978) ， BoWer et al ， (1976 ， 1978) and to仝oorinen Formation｛fゝWdale‘t‖l ， 

(1978) ・ Do@ and@ Dy@ units@ were@ formed@ ca ， 6,000@ to@ 3,000@ B ， P ・ and@ 2,000@ to@ 700@ B ， P ，， 

respectively ， PD unit is formed by the deposition of sands eroded from Dy and Do units 

on@ the@ windward@ side@ of@ fossil@ dunes@ since@ about@ 100@ B ， P ， (Suzuki@ et@ al ， ， 1982) ， The 

local@ active@ dune@ defined@ above@ means@ the@ dune@ covered@ with@ PD@ unit@ from@ the@ stratigra ・ 

phical@ point@ of@view   

The@ sands@ forming@ dunes@ have@ been@ redistributed@ in@ course@ of@ their@ moving@ from@ the 

source areas such as seacoasts ， river floors and Ⅰ   ke shores to ther present poSti   ns (Was ， 

son ， 1976) ・ Consequently ， the@ thickness@ of@ the@ latest@ Pleistocene@ dune@ deposits ， Do@ and 

Dy, @   diferent from p Ⅰ     ce to place, respectvCy ， There are actualy observed numerous 

fosSl@ dunes@ wih@ thin@ sands@ of@ post@ latest ， P Ⅰ   i   tocene@ age@ less@ than@ some@ tens@ cm@ or@ wih- 

out the sands of Holocene age ・ These fossil dunes are covered mainly with duricrusts or 

consolidated  sand  layers  just  beneath  the  surfaces  in  many  places   

The local active dunes are distributed in patches over the stable dune field (Figs ・ 2 ， 3 

and@ Photo ・ 1) ・ Although@ thick@ sands@ of@the@ latest@ Pleistocene@ and@ mid ， late@ Holocene@ ages 

are observed on the stab Ⅰ   dunes covered with vegetation in such areas as na Ⅰ     on@   parks 

and@ nature@ reserves,@ in@ the@ caltivated@ areas@ such@ as@ pastoral@ lands@ and@ agricultural@ ones, 

they  are  revealed  to  exist  in  patches  on  the  places  where  there  are  relatively  thick  de- 

posits ， more@ than@ about@ 1@m ， of@the@ latest@ Pleistocene@ dune@ sands@ as@ well@ as@ the@ middle@ to 

late@ Holocene@ dune@ sands ・ These@ dune@ sands@ are@ either@ very@ thin ， less@ than@ some@ tens 

cm ， or absent on the surrounding stable dunes ， Namely ， the occurrence of local active 

dunes@ is@ exclusively@ restricted@ on@ the@ fossil@ dunes@ with@ thick@ sand@ beds@ of@ post@ latest ， 

Pleistocene dune sands ， It can be interpreted ， therefore ， that the patched distribution of 

local@ active@dunes@is@not@due@to@the@local@difference@in@climate ， but@due@to@the@patched@dis ， 

tribution@ of@ thickness@ of@ the@ sand@ beds ，   

Ill@ Remobilization@ of@ dune@ and@ its@ climatological@ significance 

1. Relationship between the dune activity and the rainfall fluctuati   n 

The  magnitude  and  the  period  of  sand  movement  were  evaluated  by  geologic,  geomor- 

phologic,  vegetation  and  hearing  surveys.  For  the  analysis  of  rainfall  fluctuation,  the 

report｛f［onthly and yearly rainfall by the Australian Bureau｛f｀eteorology were「sed ・ 

Since@ the@ variation@ in@ monthly@ rainfall@ is@ very@ large@ from@ the@ viewpoints@of@both@region ， 

ality@ and@ time ・ series@(@Gentilli ， 1971@a ， b@;@ Pittock ， 1975@;@ Tucker ， 1975;@ Wlliams ， 0. ， 1979) ， 

the  residual  mass  curve  following  the  method  of  Foley  (1957)  is  mainly  used  for  the 

examination@ of@ spatial@ and@ time ・ distribution@ of@ rainfall ， The@ residual@ mass@ of@ each@ month 

( ． Xi ， j) is calculated by the’ollowing’ormula     

  
Ⅹ。 ， i  =  三三 は " 巾 一尺 ") 灰 "X  7000 

宙 アキⅠ m ヰ l 

where,@ i:@i@ th@ year@ from@ the@ first@ observation@ year, 

  ェ 36   



  

 
 

 
 

爪
 
0
 

 
 m
 
m
 

 
 

 
 m
 
 l
 
ア
ユ
 

 
 

 
 
t
 
l
@
 

Ⅱ
 
由
 

 
 

 
 

 
 

 
  
 

 
 

 
 

 
 

 
 

o
n
y
 

 
 

 
 
 
 

 
 

 
 
 
 J
 
卸
屋
 

フ
 尺
兵
 

  

 
 m
 
m
 

 
 
l
l
l
 

Ⅰ
Ⅰ
 

 
  
 

火
 "
 

"
 刃
祠
 

  
 
 
二
 
I
 
イ
 
y
 
Ⅱ
 

l
 上
 
n
 

 
 

 
  
 

 
  
 
b
u
 
 

杣
 

。
 

n
f
 

 
 

 
 
 
 

喪
 
Ⅱ
 
 
 

    0%@]ty 

Ⅰ aye ア 

 
 

a
m
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 
 
 
 
  
 

 
 

I
 
I
 
m
 ◆
 l
 

 
 
 
 

 
 

 
 

 
 

 
 

 
 

 
  

   

Dyl       b ド   91"   干 ・ S   

Ho   da Ⅰ k b Ⅰ o ト @rfn hum 廿 c 

Do       br   hUm ィ C 

Zanci. pale orange- 

  

  ノ "f 。 "il d" 。 
500 1000［                                                                         AC た iVePa ト七 

                Sandn 五 Idge 

  

  

  

He Ⅰ <ght  and              Ⅰ ayerr 3.5 4.0 2.5 Ⅰ． 0 
( 笑 )  (H@  (%@  U0) 

coverage@ Herb@layer （ 袖 Ⅰ・ @ ・ 5 O ） 0 （ . 2)) （ -lll ))) ( )(]0)(15)10) @  0.2  - 
Roughly estimated 
exi ミ七 ]ng pe ⅠⅠ od of 2  2  節 穏 和す㎝ 5 
plant  co 訓竹 ulTi に y 

1.0 3.0 3.0 4.0   
no) Ⅱ 5 Ⅱ 帥 @  ( ㏄ )   

0 ・ 3     O.8 0.8 m 
( 紬 @  ( ㏄Ⅲ 5 Ⅱ的 ) ( 佃 ) ( ㏄ @  け 0)   拓 

正日Ⅱ 5  10  ]5  拍 10  5% 胡 s 

Fig ． 4@ Columnar@sections@of@the@dune@sand@stratigraphy@and@a@transverse@section 
showing@the@relationsh@@   between@geo Ⅰ   gy@and@vegetation@pattern 

  

drift@ sands   
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The@ residua]@ mass@ curve ， which@ is@ expressed@ as@ RMC@ in@ the@ following@ sections ， has@the 

advantages@ of@ both@ enhancing@ the@ long-term@ trends@ of@ rainfall@ and@ making@ the@ rainfall 

fluctuations@compared@with@one@another@among@the@different@regions@on@the@basis@of@a@single 

criterion@ of@ the@ permillage@ to@ the@ mean@ annual@ rainfall@ of@ each@ station   

The@ Present@ drift@ sands@(PD)@ which@ characterize@ the@ local@ active@ dunes@ are@ divided@ into 

several layers by thin humic layers and unconformities at every surveyed dune ． There ， 

fore ， the@ phases@ of@ dune@ activities@ can@ be@ revealed@ based@ on@ the@ dune@ sand@stratigraphy   

Some dunes in the areas like Lake Mungo ， several places in Eyre Peninsula and in Mil- 

licent@ are@ reported@ to@ be@active@even@before@the@European@settlement ， Many@dunes ， however ， 

became active after the vegetation clearance by the settlers and @C datings of buried 

woods@ in@ PD@ unit@ indicate@ the@ ages@ from@ 100@ B ・ P ， to@ modern@ (Suzuki@ et@a! ・ ， 1982)   

The typi@   re Ⅰ   tionsHp between the strati   raphy of PD un@   and vegetati   n can be〉e- 

cogni   ed@ in@ a@ local@ actve@ dune@ near@ COignan@ as@ folows     

PD@ unit@ can@ be@ divided@ into@ at@ least@ two@ layers:@ that@ is ， PD@ II@ and@ PD@ I ， the@ latter@ of 

which@ is@ subdivided@ into@ PD@ I-a@ and@ PD@ I ， b ， in@ the@ local@active@dune@near@Colignan ， south 

of@ Mildura@ (Photos@ 1 ， 2@ and@ Fig ， 4) ・ The@ deposition@ of@ PD@ II@ is@ restricted@ to@ the@ crest 

of the dune ， PD I-a and PD I-b lying《uccessively outward ・ This shows that the active 

area@ has@ diminished@ in@ size@ intermittently ， Successional@ changes@ of@ vegetation@ are@ clearly 

observed according to the stage of stabilization of sand ・ Namely ， on the farthest stabi 。 

li   ed@ area@on@ the@windward@Sde@ Acacia@Zgulata@communiy@ wih@ a@ hCght@ of@ some@ 5@ m@ i   

found ， of which the existing period is　estimated as 30 to 40 years by treering《urvey ， 

Do せ 。 花色 ピ ㏄ ク fte 托 tia 廿 ma(Hop  bush)  communlty  ofsome  5m  heIght ls  developed  on  PD  I 一 b, 

the maximum exi   ㌔     ng pe@od bCng‘stmated as・ ， There『as・ 

40@ years@ ago@ over@ the@ dune@ except@ those@ p Ⅰ   ces@ where@ Acacia@ Ugulata@ communiy@ stands 

according@ to@ the@ land@ owner ， s@ words@ and@ oblique@ aerial@ photographs@ taken@ in@ 1939.@ On 

PD@ I-a@ Dodonaea@ attenuata@ community@ of@ some@ 1@ to@ 2@m@ height@ is@ found ， of@ which@ the 

eX 婬 tIng  perlod  ls  less  than  l0  years.  Do ど 0 篠は召乙 ほと 化れひ dZd  grew  on  PD  I-b  to  the  helght 

of  5m  and  was  buried  to  die  under the  sands ofPD  I-a  (Phot0. 3).  Bare  land  dominates 

over  PD  II  and  only  patches  of  A Ⅰ な と こは れ みク几 Ⅰ これ れ o,  community  or  O ヒ Ⅱ oth Ⅰ 住 str. 妬けれ 

community exist here and there (Photo ， 4) ・ The magnitude in sand drifting of PD II ， 

where@ sands@ are@ mobile@ at@ present,@ was@ less@ announced@ in@ August@ 1980@ than@ in@ 1976@ and 

1979 ， when the reconnaissance surveys were made ， judging from the coverage of grass ， 

development  of  sand  swell  and  expansion  of  drifting  sands  around  the  dune   

Through a comparison between rainfall data of Mildura and the history of dune acti ・ 

vii   s@ revealed@ by@ the@ survey@ mentioned@ above,@ the@ folowing@ conCuSon@ @@   now@ obt8n- 

able ． PD@ II ， PD@ I-a@ and@ PD@ I-b@ have@ become@ active@ during@ the@ periods@ of@ rainfall@ de ， 

crease ， (1)1975 ， 1976 ， 1977-79 ， (2)1967 ， 1971-72@ and@ (3)1925-30 ， 1932-35 ， 1937 ， 1943 

， respectively@ (Fig ・ 5)   

It is further inferred that the dune acti   iti   s repeated several times are correspondi   g 

to@ the@ several@ periods@ of@ rainfall@ decrease ， which@ are@ revealed@ by@ RMC ， after@ the@ vege ， 
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Fi   ， 5 Re Ⅰ   tionsh@   between the ranfal fluctuati   ns at Mi Ⅰ   ura and the dune actiVti   s at 

COi   nan 

PD@II ・ PD@I-a@and@PD@ I-b@are@the@layers@of@ Present@drift@sands@di   i   ed@by@ the@ humic@ sand   
layers@ and@ the@ unconformities ， The@ age@ of@each@layer@was@determined@ by@bath@ tree ， ring@ survey 
and@hearing@survey@ from@ the@ settlers ． The@ "period@of@marked@decrease@ in@ ranfall"@ means@ the 
time@ span@ when@ the@ residual@mass@curve@or@ rainfall@continuously@ decreased@for@ more@than@one 
year resulti   g @   the amount｛f the《um｛f》he‥ecrease‘xceeded 500 an4or 600%｛f》he［ean 
annual@ rainfall@ of@ the@ station   

tation clearance at the end of》he 19》h century ・ Particularly the period between 1895 and 

1903@ when@ the@ remobilization@ of@ dunes@ started@ and@ there@ was@ a@ record@ of@ "desolation@ and 

dust" near Echuca corresponds to the decreasing period on RMC when the decrease in 
rainfall@ amounted@ to@ 2,500@@ at@ Mildura@ and@ 2,100@@ at@ Hillston   

From@ the@ l   st@ acti   iy@ of@ PD@ I-b@ duri   g@ to@ 1967 ， there@ was@ no@ 4sti     ct@ peri   d 

of@ decrease@ in@ rainfall@ and@ dunes@ were@ inactive@ to@ allow@ the@ invasion@ of@ vegetation@ shown 

by  Do み 。 れ %c, 伎は zz ピ れはこ 甘 4  on  PD  I 一 b  and  burled  unde Ⅰ PD  I 一 a.  In  1973  and  Ⅰ g7d, thc Ⅰ e 

were the records of maximum precipitation since the beginning of［eteorological observa ・   

at Fletcher Lake ， north of Mildura ， became active and their northern rim advanced for 20 

m  between  l944  and  Ⅰ 980.  TaIl Eu Ⅰ ほ Ⅰ ノ尹 f ぴ s ど 4% 乙 Z は肛 Ⅰ ビれ Ⅰ is  (Rlve Ⅰ て ed  gum Ⅰ ))  ofsom Ⅰ ce  l5m 

height@ with@ 50@cm@ of@DBH ， once@ grew@ in@ the@ low@ marsh ， is@ buried@ under@ PD@ II ， Correla ， 

tive@ layers@ to@ PD@ I-a@ and@ PD@ I-b@ are@ also@ recognized@ here   
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To《ummarize ， it is…oncluded》hat》he‥unes｜ecame‖ctive‥uring》he》ime『hen》here 

was@ a@ decrease@ in@ rainfall@ amounted@ to@ more@ than@ 500@ and/or@ 600 ， @oo@ continuously@ for@ more 

than@ one@ year   

The@ authors@ met@ a@ very@ active@ sand@ drift@ in@ 1979@ and@ 1980@ at@ Inkerman@ and@ Port@ Wa- 

kefield ， north@ of@ Adelaide ， According@ to@ the@ information@ from@ the@ inhabitants ， the@ drift 

was more active during 1976 ， @77. The RMC of Adelaide endows it with a decrease of 
more@ than@7QQ% ， (Fig ・ 6) ， In@ the@area@around@Cleve ， Eyre@Peninsula ， the@cultivated@ land 

became almost desert covered with drifting sands in 1976 and 1977 wherever land was 

plowed@ at@all ・ In@ 1980 ， however ， no@trace@of@it@remai   ed ・ The@RMC@of@Ceve@has@a@de ， 

crease of 600@ for and a rapid increase thereafter ・ The recent maximum 

activity@ around@ Port@ Augusta@ was@ inferred@ to@ be@ in@ 1976@77;@ less@ active@ in@ 1980@ than@ in 

1979.@ The@ beginning@ of@ dune@ activities@ around@ Lake@ Grace ， Western@ Australi   .@ accor4ng 

to@ the@ i   formati   n@ from@ the@ resi   ents ， was@ around@ 1950.@ It@ was@ Ⅰ   ng@ after@ the@ vegetation 

clearance ， ia ，， l928.@and@corresponds ， to@the@period@of@ decrease@on@the@RMC@of@Lake@Grace 

for more》han 1,800@ ，、 of》he years 1947 to 1958. The activities｛bserved（n・ 

1820 40 60 80 1900 20   40 60       The Great Barrnler Ree ア - 

                    Humid  period-''"7'                         一 "                                               
Moderate@ p     

且 ILPARI Ⅱ 矧   " 「 " 一 - 一 " … " … 「                               

D ア nyP   "/"""""     
HILLST0 Ⅱ Ⅰ """" 。 "               

Period@ of@ marked     Murray-Darling@ Basin 
MILDURA ㌢ alnfal decrease Ⅰ onR Ⅰ n WC Ⅱ   

ノ，         

                                  一 """"           ""                                               
      

CLEVE   U Ⅰ -     - 一 -- Ⅰ了 - cleve distrlct 

      
ADELAIDE @ コ       Ade Ⅰ ia Ⅰ Vde d Ⅰ「 S 土 n 五 et 

    
KElT Ⅱ Ⅰ """,""""""                 Keith district 

    一一一 @" M 亡 ， Ga%b]e Ⅰ - 
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Fig ・ 7 Distribution of》he humid, moderate‖nd dry periods ， and of the periods of marked 

decrease@ in@ rainfall ， which@ caused@the@dune@remobilhations ， of@several@regions@in@Australia 
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are@ corresponding@ to@ the@ periods@ of@ decrease@ of@ 500@oo@ in@ 1976@ and@ 1979   

On the other hand ， dune activities on the coastal area near Esperance ， west coast of 

Millicent@ and@ west@ coast@ of@ Eyre@ PC Ⅰ     nsQa@ are@ q ℡     te@ strong ・ The@ decrease@ of@ RMC 

amounted to 600@@ at Esperance during ， 650@ at Keith during and 

500@ ・ at@ Mt ， Gambler@ during@ ， and@ the@ rainfall@ condition@ for@ the@ dune@ activity 

has@ been@ sufficient   

It@ is@ firmly@ concluded@ that@ marked@ dune@ activities@ have@ been@ taking@ place@ whenever@ the 

RMC@ continuously@ decreased@ until@ the@ amount@ of@ the@ sum@ of@ the@ decrease@ exceeded@ 500 

and/or 600@ of mean annual rainfall of》he region ， 

From@ the@ above@ discussion ， the@ periods@ of@ intensive@ dune@ activities@ have@ been@ inferred 

for the past from meteorological observation ， and are shown in Fig ・ 7. 

2.@ Change@ in@ frequency@ of@ dry@ climate@ and@ the@ remobilization@ of@ duney 

Dry and humid periods ， determined by the analysis of annual rainfall and RMC ， are 

shown@ in@ Fig ・ 7.@ The@ division@ of@ climatic@ regions@ shown@ in@ the@ right@ column@ is@ after@Su- 

zuki et al ， (1982) ， which was defined according to both the principal component analysis 

of@ monthly@ rainfall@ and@ the@ similarity@ of@ trend@ of@ RMC ， A@ dry@ period@ means@ a@ time 

span when monthly rainfall deviates negative from the average consecutively for more 

than@ twelve@ months@ and@ the@ annual@ rainfall@ as@ well ・ RMC@ descends@ with@time@during@this 

period ・ To the contrary ， a humid period is reverse ・ The time span when monthly rain ， 

f8l@ fluctuates@ frequen Ⅰ   y@ around@ the@ average@ in@ a@ short@ interv@@   are@ denned@as@the@"mod ・ 

erate peTod" ， These dry and humid periods, however, are not absoute but rCa Ⅰ     ve 
  

ones ， At@ Adelaide,@ for@ example,@ if@ the@ average@ from@ 1950@ to@ 1979(30@ years)@ was@taken, 

most@ of@ the@ time@ since@ 1840@ became@ "humid@ periods" ， for@ these@ 30@ years@ were@ dry@ years   

Accordingly ， it@ is@ better@ to@ estimate@ the@ rainfall@ trends@ for@ a@ longer@ period@ on@ the@ basis@ of 

comparison@ of@the@ similarity@ in@ the@ trends@ with@ other@ stations@ when@ only@ a@short@ record@ of 

observation is available ． 

The@ record@ of@ observation@ available@ for@ Keith ， near@ Millicent ， is@ only@ from@ 1906 ， but@ it 

can be extrapolated back to 1860 when the observation began at｀t ・ Gambler through the 

composition@ process@ with@ the@ data@ of@ Adelaide@ and@ Mt ， Gambler ， In@ the@ Lake@ Grace@ area ， 

the data from 1915 are available ， But the trend is so similar to that of Perth that they 

can@ be@ extrapolated@ to@ 1876.@ Mildura@ has@ the@ data@ since@ 1890.@ They@ show@ such@ a@ close 

similarity to Townsville that》hey can be extrapolated as far back as 1870. 

After@ such@ extrapolations@ of@ rainfall@ data ， in@ consideration@ of@ magnitude@ and@ of@ syn ， 

chronism@ in@ change@ of@ rainfall ， it@ is@ concluded@ as@ follows     

It@ is@ since@ 1880@ that@ the@ decrease@ in@ rainfall ， which@ mobilized@ dunes ， has@ become@ fre ・ 

quent ， The@RMCs@ tell@ that@the@ driest@period@ was@from@ the@latter@half@of@the@ 1890 ， s@ to@ the 

first half of》he 1940 ， s as pointed out by Gentilli (1971｜)   The‥ry period is…ontinuously 

distinct@ from@ 1940@ and@ from@ 1955@ at@ Adelaide@ and@ Mt ． Gambler ， respectively ， but@ the 

Murray ， Darling basin ， Sydney ， Sympson desert and the Great Barrier Reef ・ Darling 

Downs@ di   tricts@ have@ a@ humid@ phase@ Snce@ 1945@ or@ 1950.@ In@southwestern@ Austr8ia ， the 
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decrease@in@rainfall@ became@ frequent@since@ 1890@ but@ with@ less@ clarity ， In@ the@ Lake@ Grace 

area ， since@ the@ beginning@ of@the@instrumental@ observation@ in@ 1915 ， the@ decrease@ in@ rainfall 

that@ mobilized@ dunes@ did@ not@ appear@ until@ the@ 1940 ， s ， Such@ a@ decrease@ became@ frequent 

long@after@the@vegetation@clearance ， and@then@the@remobilization@of@dunes@was@caused   

In@ the@ drought@ records@ from ・ the@ earlist@years@of@the@European@sett Ⅰ   ment@to@ 1955@com ・ 

piled@by@Foley@ (1957) ， such@ reports@ as@ follows@ are@ found@ many@ times@ in@ newspapers:@"It 

was@ the@ worst@ year@ since@ 1850@ (1897)" ， "Conditions@ worse@ than@ 1864@ or@ 1902@ or@ 1914 

(1944)" ， "Oldest@ inhabitants@ had@ 4fficu Ⅰ   y@ in@ recaling@ a@ drier@ season@ (1944)",@ "Th@@   had 

never@ happened@ before@ in@ 70@ years@ (1946)",@ etc ・ These@ expresSons@ do@ not@ indicate@ the 

strict@ magnitude@ in@ rainfall@ deficiency@ from@ the@ climatological@ point@ of@ view@ but@ the@ sen ， 

suous@ magnitude@ of@ the@ "drought" ・ Namely ， the@ magnitudes@ suggested@ by@ these@ expres   

sions@ generally@ the@ degree@ of@severities@ not@ only@ of@ dryness@ but@ also@ of@ damage@ of@crops ・ 

and@ pasturage ， 

Many@ of@these@reports@started@ from@ the@beginning@of@the@ 19th@ century@ while@it@is@known 

that@there@ have@ been@ periods@ of@ severe@ drought@ around@ 1864 ， ， ， 1920 

and@ in@ southeastern@ Australia ， In@ southwestern@ Australia ， severe@ droughts 

occurred@ from@ the@ latter@ half@ of@ the@ 1880 ， s@ to@ the@@@first@ half@ of@ the@ 1940 ， s ， In@ general ， ， 

severe@droughts@became@ frequent@since@the@end@of@the@19th@century ・ Partic ㍽   arly@ it@is@sad 

that@the@worst@drought@in@the@period@from@the@beginning@of@the@settlement@to@1955@throughout 
southern@ Australia@ occurred@ around@ 1940 、   judging@ from@ the@ words@ of@ "the@ worst"@ and 

"worse@ than"@ whi   h@ were@ often@ printed@ on@ newspapers ， These@ severe@ droughts@ have@ very 
  

good@ responses@ to@ the@ "decrease@ @@   r8nf8   Ⅰ     revea Ⅰ   d@ by@ the@ an8ys@@   of@ RMC@ at@ l   ast 

during@ the@ period@ of@instrumental@ observation@ in@ each@ region ・ 

The@ annual@ rainfall@ in@ the@ early@ and@ middle@ course@ of@the@ 19th@ century@ was@ more@ than 

the@ mean@ annual@ rainfall@ of@the@ last@ 30@ years@ from@ 1950@ to@ 1979@ not@ only@ for@ Adelaide ， 

which@ is@ now@ in@ a@ dry@ phase ， but@ also@ for@ Sydney@ which@ is@ enjoying@ a@ relatively@ humid 

phase  now   

Drought@ is@ part Ⅰ   a@ human@ phenomenon ・ The@ more@ the@ settlers@ advanced@ i   to@ a@ drier 

area ， the@ more@ they@ had@ to@ face@ frequent@ droughts ， But@ the@ above@ descriptions@ tell@ that@ it 

was@ relatively@ humid@ from@ the@ end@ of@ the@ 18th@ century@ to@ the@ end@ of@ the@ 19th@ century 

and@ the@ dry@ phase@started@ from@ the@ beginning@ of@the@ 20th@ century   

All@ of@ @C@ datings@ of@ wood@ buried@ in@ and@ under@ PD@ unit@ show@ the@ ages@ from@ ca ， 100 

B ， P ， to@ modern ・ This@ shows@ that@ marked@ sand@ drifts@ occurred@ frequently@ within@ the@ last 

100@ years ， Although@ the@ severity@ of@ drought@ does@ not@ always@ correspond@ to@ the@ activity 

of@ dunes@ one@ to@ one ， such@ reports@ as@ follows@ tell@ that@ marked@ sand@ drifts@ occurred@ during 

the@ severe@ droughts:@ "The@ country@ was@ said@ to@ be@ 。 as@ bare@ as@ desert ， (1884)" ， "Duststorms 

occurred@ almost@ daily@ causing@ the@ death@ of@thousands@ of@sheep ・ Sand@ in@ the@wool@ weighted 

the@ sheep@ down@ and@ they@ were@ covered@ by@ drifts@ (1929)" ， "Erosion@ was@ serious@ in@ many 

parts@ of@ the@ state@ (1945)" ， etc ・ (Fig ・ 6) ・ The@ remobilization@ of@ dunes@ was@ caused@ only@ by 

vegetati   n@ c Ⅰ   arance@ as@ shown@ by@ the@ case@ of@ Lake@ Grace ， It@ has@ been@ made@ clear@ that 
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the@ remobilization@ has@ a@ very@ good@ response@ to@ the@ "decrease@ in@ rainfall"@ as@ was@stated@ in 

the@previous@section ， And@it@is@since@the@end@of@the@ 19th@ century@ or@the@beginning@of@the 

20th@ century@ that@ the@ decrease@ in@ rainfall@ has@ become@ frequent@ throughout@ the@ southern 

part@ of@Australia ・ Therefore ， it@is@concluded@ as@ follows     

The@ remobilized@ dunes@ in@ the@ southern@ part@ of@ Australia@ have@ increased@ in@ both@ number 

and@ coverage@ with@ the@ expansion@ of@the@European@settlement ， The@ increase ， however ， was 

not@ from@ the@ end@ of@the@ 18th@ century@ when@ the@ sett Ⅰ   rs@ first@came ， but@Snce@ the@ beginning 

of@ the@ 20th@ century@ when@ the@ dry@ climate@ became@ more@ frequent ・ This@ circumstance@ con ・ 

ti   ues@ now@ at@ Ⅰ   ast@ @@   the@ southern@ part@ of@ Austr8ia   

IV@ Conclusion 

The@ active@ dunes@ in@ the@ Australian@ continent@ are@ classified@ into@ two@ types@ of@ areal@ dis- 

tribution@ pattern@ and@ activity ， One@ is@ the@ "regional@ active@ dunes"@ spreading@ over@ the 

inner@ arid@ zone ， and@ the@ other@ is@ the@ "local@ active@ dunes"@ which@ are@ distributed@ in@ patches 

in@ the@ southern@ semi ・ arid@ and@ humid@ zones@ with@ a@ sharp@ contrast@ to@ the@ surrounding@stable 

dunes@ completely@ covered@ with@ vegetation   

The@ presently@ drifting@sands@on@ the@local@ active@ dunes@ are@ supplied@ not@ from@   seashores 
or@ riverbeds ， but@ from@ the@ windward@ erosional@ areas@ on@ fossil@ dunes@ themselves ・ Namely ， 

the@ local@ active@ dune@ is@ a@ result@ of@ remobilization@ of@ fossil@ dune ， 

The@ strata@ of@ dunes@ since@ the@ late@ Pleiscotene@ are@ composed@ of@ four@ units ， They@ are 

called ， from@ the@ bottom ，   latest@ Pleistocene@ dune@ deposits@ (ca ・ B ， P ， ) ， Holo ・ 

cene  0Ider  dune  sands(ca.6,000 ～ 3,000  B.P,),,HoIocene  youngerdune  sands(ca. 2,000 ～ 700 

B ． P ． )@ and@ Present@ drift@sands@(after@ca ・ 100@ B ， P ， ) ・ Areal@correlation@between@the@patched 

distribution@ of@ the@ local@ active@ dunes@ and@ the@ thickness@ of@ the@ dune@ sands@ of@ the@ latest 

Pleistocene@ and@ mid ， late@ Holocene@ ages@ is@ quite@ strong ・ It@ is@ confirmed@ that@ the@ patched 

distribution@ of@ local@ active@ dunes@ is@ not@ due@ to@ the@ local@ difference@ in@ climate ， but@ due@ to 

the@ patched@ distribution@ of@thickness@ of@the@sand@ beds   

The Present drift sands which characterize stratigraphically the local active dunes are 

divided@ into@ several@ layers@ at@ every@ surveyed@ dune ， Both@ the@ succesSon@ stages@ of@vegeta ， 

， don@ and@ the@ existing@ periods@ of@ plant@ community@ on@ the@ local@ active@ dunes@ differ@ clearly 

from@ part@to@part@on@ dune@according@to@the@period@ of@accumulation@ and@of@stable@stand@of 
eeach@ layer@ of@ Present@ drift@ sands   

Although  some  of  local  active  dunes  are  reported  to  have  been  active  even  before  the 

European@ settlement ， most@of@ them@ started@ sand@ drifts@ after@ the@ vegetation@ clearance@ by 

the《ettlers）udging’rom the @C datings and hearing surveys ， Therefore ， almost all of 

them@ can@ be@ called@ "remobillzed@ dunes" ・ The@ history@ of@ recent@ dune@ activities@ was@ re   

vealed by the geologic ， geomorphologic and vegetation surveys mentioned above and 

confirmed@ by@ the@ hea Ⅴ     ng@surveys@ from@ the@sett Ⅰ   rs   

The rainfall fluctuations were induced by the analysis of instrumental records ・ The re ・ 

sidual@ mass@ curves@ were@ mainly@ used@ for@ the@ examination@ of@the@ relationship@ between@ the 
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rainfall@ fluctuations@ and@ the@ dune@ activities ， The@ drought@ records@ from@ the@ earliest@ years 

of@the@European@settlement@to@ 1955@were@additionally@analyzed@from@the@viewpoints@of@both 

the@ rainfall@ trend@ and@ the@ dune@ activity   

The@ examinations@ of@the@relationship@ between@ the@recent@dune@activities@and@ the@ rainfall 

fluctuatons@ @   ad@ to@ the@ folowing@ conCu$ons     

The@ marked@ dune@ activities@ have@ been@ taking@ place@ whenever@ the@ residual@ mass@ curve 

of@rainfall@ continuously@ decreased@ resulting@ in@the@ amount@of@the@sum@of@the@ decrease@exce- 

eded@ 500@ and/or@ 600%@ of@the@ mean@ annual@ rainfall@ of@ each@ region   

It@ is@ since@ 1880@ that@ the@ decrease@ in@ rainfall ， which@ caused@ the@ remobilization@ of@ dunes ， 

have@ become@ frequent@ over@ the@ southern@ part@ of@ Australia ・ The@ severe@ droughts@ reported 

on@ old@ newspapers ， when@ the@ marked@ sand@ drifts@ also@ occurred ， have@ very@ good@ responses 

to@ the@ decrease@ in@ rainfall@ revealed@ by@ the@ analysis@ of@rainfall@ data ・ The@ droughts@ became 

also@ frequent@since@the@ end@ of@the@ 19th@century@ and@the@ worst@ droughts@through@ the@ period 

after@ the@ European@settlement@occurred@ around@ 1940.@ The@ annual@ rainfalls@in@the@early@ and 

middle@ course@ of@ the@ 19th@ century@ were@ more@ than@ the@ mean@ annual@ rainfall@ of@ the@ last 

30@ years@ not@ only@ for@ Adelaide@ which@ is@ now@ in@ a@ dry@ phase ， but@ also@ for@ Sydney@ which 

is@ enjoying@ a@ relatively@ humid@ phase@ now   

These@ facts@ mentioned@ above@ tell@ that@ it@ was@ relatively@ humid@ from@ the@ end@ of@ the@ 18th 

century@ to@ the@ end@of@the@ 19th@ century@ and@the@dry@ phase@ started@ from@the@beginning@of@the 

20th@century ， The@local@ active@ dunes@ have@   increased@ in@ both@ number@ and@ coverage@ with 

the@ expansion@ of@ the@ European@ settlement ， But@ the@ increase@ was@ not@ from@ the@ end@ of@ the 

18th@ century ， but@ Snce@ the@ be8nRng@ of@ the@ 20th@ century@ when@ the@ dry@ Cimate@ became 

more@ frequent ， This@ circumstance@ continues@ now@ at@ least@ in@ the@ southern@ part@ of@Australia   
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オーストラリア 南部における 最近の砂丘活動と 降水量変動との 関係 

大森博雄ネ・ 岩崎一孝 蒋 ・武内和彦 * ホ ネ 

オーストラリア 南部には，最近活動を 再開した砂丘が 数多くみられる ，この 再 活動については ，植生破壊を 

はじめ，開墾，山火事，羊の 食 摘 ，ウサギに よ る地表 揮乱 ，さらには，サンドバ ギ 一等の人為的作用が ， 再活 

動の契機として ，しばしば指摘されてきた． しかしながら ，砂丘活動と 気候変動との 関係はいまだ 系統的には 

検討されていない．すなわち ，砂丘活動と 気候変動との 関係を，広域的かつ 個々の地域ごとに 解明し，さらに ，   

砂丘活動 史 と関連させて 考察した研究はいまだみられない．それゆえ ，上記の再活動の 契機となった 人為的 活 

動 ないかに評価すべ きか ，また， 再 活動の主たる 原因を何に求めるべきであ るか， ほ ついてはほとんど 明らか 

にされていない．本稿は ，地形・地質，植生ならびに 聴き取り調査に よ る最近の砂丘活動の 変遷と，観測資料 

および 早戟 資料の分析から 得られた降水量変動との 関係を検討し ，気候的側面から 砂丘の再活動について 考察 

した．結果を 以下に示す． 

再 活動した砂丘は ，大陸規模でみた 場合，南部の 半乾燥および 湿潤地帯に集申してみられる．さらに ，これ 

らの 再 活動砂丘は，固定砂丘 群 中にパッチ状に 分布する．オーストラリア 南部の砂丘は ， 少なくとも更新世後 

期 以降，何度か 形成され，新旧の 砂丘が混在している．また 形成 期 ごとに砂の再配分が 行なわれ，更新世末期 
から完新世後期にかけて 形成された砂丘の 砂の厚さは，地域的に 大きく異なる． 再 活動砂丘の分布は ，更新世 

末期以降形成された 砂丘砂層の厚さと 関係し，厚い 所に限られている．すなわち ， 再 活動砂丘のパッチ 状 分布 

は，気候の地域的差異によるものではなく ，更新世末期以降の 砂丘砂層の厚さのパッチ 状 分布によると 考える・ ; 

現在活動している 砂丘のいくつかは ，白人 の 入植以前から 活動していたことが 知られているが ，大部分は白 

人入植後の植生破壊以降に 再活動したものであ る． ， 

腐植層や不整合に 基づいた砂丘砂層序，各時期の 砂丘 砂 T の植生調査，および 聴き取り調査によって 決定し 

た最近の砂丘活動と 降水量変動との 関係を検討し ，以下の結果を 得た． 

1 年 以上にわたって ，累積 月 降水量 残 差が減少し，その 減少量が平均年降水最の 5 ㏄ないし 6 ㏄Ⅹ以上になる 

と ，顕著な砂丘活動が 発生する． 

アデレード，シドニーを 除くと，気象観測が 開始されたのは ，多くの地域 て 1870 年代以降てあ る・これらの 

気象データに よ ると，砂丘活動を 引き起こすような 顕著な降水量減少期が 頻発するようになるのは ， 18 ㏄年代 

の 末期以降であ る   

白人入植直後の 1700 年代未ないし ， 1800 年代初頭以降の 降水量変動傾向に 関しては， 農牧 業の被害状況や 飛 

砂 現象が記載されている 早絨 資料を検討した．その 結果，大きな 早牡 6, 18 ㏄年代末期以降に 頻発しているこ 

とがわかった．大きな 早献 時には，飛砂現象も 顕著であ った・また，気象データのあ る期間においては ，記載 

された大きな 早献は ，「顕著な降水量減少期」と 一致している・アデレード ，シドニ一の 気象観測データは ， 

18 ㏄年代双・中期は 比較的湿潤で ， 1800 年代末以降，乾燥気候が 頻発することを 示している・ 

以上の検討から ，オーストラリア 南部における 砂丘の再活動について 以下のように 考える， 

白人が最初に 入植した 18 世紀末から 19 世紀末までは ，比較的湿潤であ った・ 19 世紀末ないし 20 世紀初頭以降 

に，乾燥気候が 頻発するようになったが ，この時期になって ，砂丘の再活動は 規模および数において 顕著に増 

加 した．すなわち ，砂丘の再活動は 乾燥気候の頻発する 時代の現象であ り，この状態は ，大局的には ，少なく 

ともオーストラリア 南部では，今日も 継続しているとみることができる・ 

* 東京大学・理学部 ** 東京大学・境 *** 東京都立大学・ 理学部 
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Photo ． 2@ Oblique@aerial@view@of@the@surveyed@dune@at@Colignan@westwards@across 

the@Murray@river;@showing@many@swells@of@sands@formed@on@the@dune 



Photo ． 3. Dodonaea att ， eniia ， tci…ommunity on PD I-b buried by PD I-a 

It『as〉evealed》hat‾D I-b『as staUlized‖round 1950‖nd》he‥rift｛f PD I-a started 
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