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Micro-Topographic Weathering of the Manly Island Coast in Sydney Bay, Australia
i T

Hiroshi Ikeda*

1 [@BLU&®IC

FHEOSTATT—rTHD WEE] OMB LY, ZhET [EA] ORILBERLZ ORE
L. 2OREBETE [#HE] CowTRAELT &L, 2084, BAXAOERPLERI.
Bt - #BE - BEEHEOMRCHETT 5, TOKRER SNIER8HEIL,. BORIKE AR -
MRBAE - DoRYEHRBG LORBKEFR T, LbE0ER. ThELOBHORR - K
FEPEaH - FHOHRICEI > TEDL-TL AL, EHILRIZOEEERELED S,

FITEER hITLRDOLILEYN B FEL{BALHRLERZ B, SEEL,
WEeMR Y Bith 2 i, BPTHE - MEL TV OoORELHRT C& A, SHI, F—R T
V7 ¥ P —BOKRFERCE L~ > ) — Manly#EE T, 20024F - 20045EF % L 200545 4% 20
EE2fTHLOTCEORERERET LIV,

2 BATEHUEAEAO B AR L RRKR

A. 7)) —mREOUR

YFo—13, M35 527 , RELS1T 127 EL. KFERACED, v =i v F
== (K=t Irr v ) OANOBERELandtied Island T, HfK 4 kni#, E&iZ115mis§
v, LaL. SFCEBRCROERICE, M- 10BBEICROND L2, BRENER
ZRELAABREYRE. ZOMIEBEEZSFESETVE, ZhVRBIROLA S BRI
Tombolos®#HEBIIX. #HARBHE LT, SLLEHEEIF—T7 1 Y ORTHBE LTIRb> TW
bo RAERICIIERDMOLACENT 5 BREORTIED, ZORD—FHE, ¥ Fo—
BHARLEABRICEEIR TV S,

20054E 9 F 2 HSR *rR2E ¥R  Faculty of Letters, Department of Geography

_1_



Smedieys|

Point) &

X
)
—
(=3
o
=
—

un g

(=]
n
[}
gl =
@
z -
E| m
E ]
o I
=
2l 8
)
a
R —
Ly
Cabbaga Tree
na
.1
3
& svonsy warsouR
% HATIDNAL PARK
e Biue Fish
Pt I, Point
e Leie Fish 65
R

E—1. MiE~ VU —RD#HFER (A-B-C=HiH)
Fig. 1: Topographic Map of the Manly Island Study Area




HE:A—AFIVT7 YFo—@Eer) —@RICED T R LR

B. W&k A®

KEORMINET 55, EERUTH L -0AREFEABECODHIRTHL7Y, ¥ F=—
DABOTHBARFKRICOWTIRE - 2SR L7 HREEBLTAS L, KEbLEX
BLEMEZEL TELOBEIAS v, £FTLTFEHEL Y. BEOTRALEARKICHLZ L
Abh s,

EE K BRainfall (mm) ﬁannTemperature °c)
250.0 35.0
300
200.0
250
20.0
150.0
1 150
100.0 1 100
5.0
50.0
0.0
0.0 -5.0

1A 2R 3A 4R 5A 6R 7R 8A 9A 10A 11A 12R

I 3 K= —[EXx & Sydney Rainfall (mm) H5 KR Tokyo Rainfall (mn)
—- Y N=—-BESE Temperatyre (C) —¥— HR BETE Temperature (T)
—— 3 FZ—BREWNE Temperature (C) —o— B BENA Temperature (C)

{— 2. YFo—-LRTEORAKERLNA
Fig. 2: Precipitation and Temperature in Sydney and Tokyo



w e ® % B B #

C. 5l - AH L

PERSEROBEICHERLAFELTHE (W-3) 2640, 20X7IFEEVHA
BT KERTH L, Con, BASHOBT. FCRRTo BRI
HETHb,

\\\\\\\\\

:] Sedim?nts

CAINOZOIC -

Volcanics

CRETACEOUS =
SYDNEY
JURASSIC
E Basin sediments
TRIASSIC
A YN

PERMIAN m

PR
AR EEEd
IR E e

P AT A AP A o

L A A A A A e 4

P A N N F NNy
PR R R R AR R

P A A S AP i S g

N Granitic Intrusives
0
A 2£0km

H—3. ¥ F=—RatRE
Fig. 3: Geology Map of the Sydney Area

Bz, EEI00mBOBD TEAELHRFHENRE L Thd,, SEEICELERTIL. 50
~MOESIZETHIEOEAEIEREL Twa, IR ESShAHFRDEEIZIL. BRE
LA ITHRBERR LR LEOBE4OBRELE LT D, FROFETE., Flooot—
¥—OHBOBRE TORIARL LUUBEELBRORBFEIZABHELAE L -ER
THET 5,

D. BE% - TFIAOHKHA

WHEMTROND LS KR L POICRHBEIES. BRGERCERORS 2R E LB
BB ELTRFERTV S, ARIEE 2 RKRE. #HrEL) /' b - EEiRE LTA
HIEDHNTEL, £ TERIDN TR, BREQEBECLHEFBR IR TwD, &
DH L, ROBRIGEVCEBROERIOBL - ARREORRLR/EL 2, SHIZBRBHOIL
mOBRAELAERICEFD L.

E. RobZmAEH
BEHORALR~ V-, ARRBOEATR@ICA U T 26U0R L REIIR S W28
BOFE 2EEICE LT ARBBOME L TR S THBTA L AELHINL T — VT

_4_



BHEA—RAFSYT P Fo—@v)—@EERICE LTy AL

Hb, FICHBEMICALTYWIHWEORE. TOBKRELZENTLOICEBOTHR L 7—
y—thb,

BEREMIEHoFEEL D, BRANICEHENEBE - WERCRRLZREEELTWE, L
L. SCTCRERERPICHEHICOAMEAT 2 T AHED F Y A UBENShTEY. b
FUAOL SRS TOEREAOHBRAORKRLBWTEL, ThoDEERT R
HERI TOREOFBLERTREL, SHROBHFREOEBRER L L,

3 A1t - FMERE O & Mobiz

A, BRIER ST ATaloni* L €OEMER. B. EREREELFCE- THR
LAFEL A REHICE LTV HHERAORE, C, BREEBICHIATAHER N v A0
DAL FANABICE L TVARABEREORR. OMHICBEORREET LN T —EHER—
Vo TREMICTELZ R EAEL SBBORR - EBEFRLBEAL TV,

A, BRI S h TV BTafoni & T OHARLEIE

FHA- 1R~V
DIEFRFIEBERESRE, BEL2RATHE D 5% 2ManlyBiE% & F=—#EA»S
Blro ZEMAEERBMICH<, AEBIIERON) MTAFEMOBREETH 5,
QHARTOHRIHIRVER (HBAKELY 4m - BEE4m) TRFICBESATHS
Tafoni (KENERT) % E&LeREHRFEAOIRR,

@ - OHEOFROBEIALEL T B Tafoni. €O - B - BRBEN L bH D,
ATy =i 1 mOWR,

EEA-2~-Y

ORI % TafoniDFERH S . FOTBERLIRA THD, TafoniDHM = & 160m. @300,
SEIC R IZAEABRERL T2,

QOO LEMRT O K. BROOBMES DX,

@iz DOREREART, BRMHOLEVBRELTT,
BREADEFITN, Do) LB E S 2HBRERORRET T, 2% ). ZOTafoni
REMONZ S ABFHFE L GRE~AD ) BIEAIIKEVWANETRL, SHCBRETS
REEALEIFSHR LTV ERDERELIIMNTLEVD oD & LKEE % ). Tafoni
RREABED 1H A IV ERZ L, FORIOD-RY LA-EAORBICHERDOERER
PHBLETE 234 ZUVEBRBEICAD, 342 V2 ERLFICHOFE VBB 2 Tafonid K X
hTw{bDLEZ, LORKAREEARL (B-4) LTh7ze 1A 7 NTHELIZES
i, WEOHRES OTafoniDFHF20mTH 5,



B e o R O O#

‘ VU1 2R
2H4 20~
—
(g —%7 i
1)
"
i)
"
SIS .

B— 4 SOMKS 27+ ZOEKERAXE
Fig. 4 Honeycomb Tafoni Expansion Process Diagram

B. #RETOHEREETIRCHA>THRL AHBLEMERICELC TV 3FRRRORER
EEB-1~-Y

OWMEEETOMEE WBKELD 4m) ) AL KOS & E0FEE

@SMEREN OEBINEET, SSOICHEIAR—-ZAODICHEES %5, BERTHRO
EWAA, EHICABMCH YR SOh, ATBEEAL oTv5, COATHERS BEmr
LEE2~3mET) A BASHCHAMBESATVD, BEFBEILE. TA77 VM E
B (1E3m) CEEAN—Z (R5m) %8b¥st 8 mERAZEAET. EROBEEIIZT
Ry,

@ QR AVETL TV ERAP L b2 BFOM KA. ATHTE T oMk i,
MBI Lo THTLABRFEL BT T A2 RINLEZOBRAFDOTHRBTCL bhdb, 2
Vr—id 1 moHR.

EEB-2R-¥

@+ QipEIHBT ANERAEEICE L TV AHERE, HATL VOB 2Z~4m. @
BABIER, TTIRWARAOHA AXbHEL hoTETWE, HBRERRIL. BEOBHE
Ko T5~10micEL TV 5,

@ - QWRERLEBHAR—- AR BRAZBEOEEYZT 2 W AEATTOHER AOIR
o VARAEEGHDOOLEDLA Y M RGOHFHHBETRAL TS, oA EERE
HIE (GOERRD »6H. BDEOWAOEEIL S ~10mAHBRE L2 LAhhs,

C. BEBCEYARNAHMERA M XNORLE o ZVREBICEL TWSRIEAROKRR
FHC-1R—¥



HEA:A—2AF307 ¥ Fo—@erU—HRIcE L TwaRLEBE

OFHLRAER L HEEERBOMEL (RKAED) . FEOFHTHEERDHOMHELE
ST, WAKEETLH D,

OERBMNERATT (F) WA~ ) -5, £ b)) HXMFREL.

QRAFROBERE, BEIZE. BEOKEBVEVEIEHVBIOEBE 2oTWEIE
Hhh b, BEPFROEI DI FANVOANONRR S,

@EEORVWEME, MBPRRELIOBBTH L, ZORFTEEL 22 )—-MLLTSH
D, REICEEPFEF LRI ENPEHERE TR EYVRAZI-F4 ¥ 7 LT B0,
FAELIOVES L hET R,

BEHEC-2~R—Y

FRANOSME P ANRHORE, BEEE LTHEEEDICEV AT R LOR
B2, & 2m Blm- - B320mT. TEAPD LDV KBTHERLZTDAN—ZC
BEL,

QrANE@MAYO, @FrAVERAYIO,

PRV ERORFREBCBOBRERORTTH Y. b ANOPLBIIEVEER OK S D
VERFIELN TV A Z EAtbdr b,

@F X ANVOAR. EAWHOHVET I, KOPWIHEORER. O iCiEd TICHE
DAThiL 2OV BOBET 2R THIRRS AT, HEEOABRAHFESTMIEIZ20cm
LEATVL-D, HEAPILL ZoTWHIKANE {bh b,

@HVEHTL. WEOBBEOADBTH L, ZORFIFEISEATEY, ABLTHLE
RADHELRRELPLHERS L (D22, EOTREICEERVEIBE-TWE (7R
). BWEBIIZIZATTHAHA BHBHICIZZ TR T I FHALNMERBORIE L RL
TWh,

4 FobREORNETREE

A. REbE L TOREhi%f

HEOMBELRET LIS TManlyBBERD 7 1 — NV FE LTOEAT. HEEERE
SEFTC. AUBERErSLZI2BERMBTCHL LI RBEOHRREOD LIZHBEL TS
TohB 4 R RBEHRT 21013, BOTEThLBIITHI, TOLE A—HEBOBE
EOMENT, HAKEBORBOERL, Tt ARTHICH - TTELATER :OWMEICE
LT B L D2, 2OEBEELERERICIOVWTHRANLERTE,

FICC OWRIZIE, RRFEVRUBIE T 550 R RO MBI TafoniHE K I h T 5,
B 5{CTafoni& AIREAHOS L TRESATWS LR SN 38K - HKOABRE. +4b
L Tafoni (b - BULA) MBELZFHBTRELON L, LALECRERVLAFTLTVWER
MERBETEL,



B. FMERKIC L 3R ORNR

ZOHIZIE. IR % Tafonif AR TR TV 5, TORBREIEER-ITRLALS
{2, Tafonié LTOEELERE - REZEL T2, LALEIBBOLO2ED, Thb ¥
Lol WBlgE - HETIicLo T, TOERORRLERBELEEEELHBETEL,
FIT, FOBKE (K- 5) #fERL TA, Tafoni ({b) AL - FERARE DL, A
HODALEEE b 2 VASBENAIORRE. FRICLo WBETE,

N

D . Dark
H . Hard

W . White
S . Soft

D.H
WSé_b Ww.S .
o //’///T//D. N

Tunnel

E—5 #EROR&MREEER
Fig. 5: Topographical Section Through an Eroded Coastal Cliff

FOFKEE. BORROTafoniid, EER—VA-200QHMAICLALAZEIK, COBDOH
REBOLET, PRVDEAEZELNLER S TS, £RIZH L, Tafoni (k) k3
REIZ. ABHRLRFRLRAOBRENAONDHERCRERLCEZa—F 1 Y VL EY
o, MHOBE - feH) LELFHERRIERCES L SLAACHATHHEL SV L
L BICHED) LORACHVBFTOAVBE L HOICRELED TV I EAbd ol
LaL, WIS THREOFHRBIGEL TL 2L, ABRAOETLELFRICK-
TELREOHEWPRHELEL, FhOMERLTEREEI—T 1 7L, FBEICROR
ZEDGARBMRTOEMEFERRBL Lo T b L EL,

_8_



fEH: A=A b5V T PFZ—-Ev U -@RIIE LT3R

C. Tafoni - Tafoni ({t) RMIFZORREE

COBBOBE, BREREIL) V- FOBTRHEBEIEATEOILE-T, BRETIZH-
LBERAORGCEBRL R A IS TE L FOTHICL o TELFHL ATESERE
YARAOER. S5 ANVEBICES o AVABOERS TORBERARLNES 5
TEIZEoT, MHEOERARCEEERELHEN L.

ZORR

O HEBEBCEIFRLATEEO) b, RbOIVHWBEBORTOMBER AR,
#9504F ) T50~100cm = 10~20mm/ 4,

O EBEWICEI ATEAE? )Y b, NARATFOUAREICEA TV 5 HBER ARG,
FIS0EMT 5 ~10em = 1~ 2 mn/%E,

O WEEPICHATRA P AVASOJERKIRIE, H50EKH TL10~20m = 2~4
m/F, b AAMMITRBERTHREL RRD» 6 2 80 4 ~ 8m/%F,

O BOERTafoniDFs. BEEOPOZVERCOMBRARIL, RAESICETLEE-
TWHERR L V2L ) ECC BRI ETIELCEI LD, 1470
T T H2RAOHBERAET, BI00FEH T20m = BET 2m H#HE,

DEDXI BE R oI Thbb, BBFICE - TRES - BEERS B, R b ALK

HLR@ERS Y MEOAMBRAROEEHE A Z &M TE,

D. ChETOWMAMBTEOATVSELONE
HEEHITCIRBEHAE LT TR TV AHADBE,
O BRRRETTo. BEEERTEROER & Tafoni Tid 1 o/,
O AEFROBNTOAL Y FEEES~ /=TI A (ERE) - 7> F—T5 45 (BB
Tid. 13004ERCT10~100em 7 @ T0.1~ 1 mm/%E,
O HELFOLV Y FEETIE. 1005EM T10m% O T 1o/ E,
O #YEIT - T7rxa—N7y ' ABFROBRARHETIE, 800EMT7 ~10mENT
0.1mm/4E,
EHIT, B - BE - BRI ZERREEBBROBR LT AHRE/OBWTIE, Smo
/. BEDERBLRATVEYT,

5 3w

F—A PV TRBERE MEHEERAETOY Fo—BOTAPECE L~ ) —BERE
OREMBRECEL TR - BEK L 2MBEOREE T o4 vV —BERE,
ER=ZBLOEL LTHEOKER, L4 D, BIER100~200mBOBD THRIZHH2F
HANREL TV, —~HEAOHBICRBRENEL D, FHC/EMICEENT S L) 2
BiE, ETICRBART 7y b7+ —ADEEL TV,

_9_



® & B % B OB W

HEEE, EETIEYTILICRATH, MBLTHOTASL LBEOBBRIZIEL
EREERZY. 2aX)OWRERSWD Ao TVERETHLIEAbI S, EHICHRE
OME T, THOBEHEERLPRREZ280L, BABNELAFOBREIESEEALHE
FOMFBF L AELBAR L ICFT O 5,

ZEiZ. ZOX)HBRERMCALTOAMBIEIIOWTHBREL T2 v V-8B
N, BRARRTOHEEMEEER L, KEEOSERINCBR Sh/- BREm< b
YHAMBEICLAATLEREHEAFELTEY . ATEmMC B L BRI BAES W X L
HATHWIREFBHTHIELL., COLDALEAOERENRE. TOROHABBRIELF
RPEEABRYHE - BRI L. BARRTOEESh TV AL OMEEIT) 2 et T,

BEETOMEICIZ, BLRERBEORRTH 5 RN L8O RS RO Tafoni A 3
T3 eI AL, BEDBEIZE > TRHBEAEAIK~ BRI Y A T W7z TafonifbiR A
EATVWAR LAY HY, MERXLBHEERIIEELTWEZ bbb ol, O HATED
BOEKTafoni DB &, ZOREDIMOSLREELPHELIIERL TV ERIMERL, &5
CHELEAPTEHE L TO-RYELIEHELY, KEF-REILLT1HA 2028755
BICELBRELBETE, FORELD LI—HOTBEARIC >V TRAREZER L2,

AR TS TOHRBERELEF I VSERINICCA L ALEEBETIE, #EFOREOK
FERERIH - THERK - HROHBRESBAIEATHARREZENTE /2. YWHRERO
BE ThHe 2L A Y VORGP EMNTAIIEHERICHBRAL TWARRENBE TS
Pz ESHHEETICHY AT ALHREO N Y A VEH TR, HAACBROEESS b2
VAO - BORBBLERROAFEAT S FIVAHOAMBEORRLHLE T,

DEOEN S, SEOMERORE. ERVEBEOALEROEEHICEL TV L HBEER
KPR, 504 T150~200em, ERIEIESOWAREROWARTICAEL TW A2 HER &R,
S504EMIT5 ~10am. b ¥ A AVAEOBEIICE LTV 2R AIEIL. 50FE M T10~20em, B
D¥ERTafoni®d> 1 44 7 VOREIL. HI0EH T20~25m. W) HIEEEHRI. ChonflE
¥INFICORBCILMEML LB 5 L. BEICHEEOFE LH#E OMRK Tafoni T3 1
m/dE, A1 ¥ FREHOREFE Tid1300E M T10~100m. BMELEFICL 2 EFEFHOR
EEOBHAmDOREDEE 5 m/AE, OEPFLA TV,

GHh. EHUEERTOCOMDT— 5 —2IE - ILBRL., £5E - SELTOMOTBEIE
L7220 LBHT /L2 LICEDIV, EHRAETEMORE - RBO-DOF—
F—L L THIHTESEI R LAV ERE->T VA,

M

1) CRStone (1984} : Australian Landforms.Pioneer Wrem.

2) CRTwidale EM.Campbell (1993) : Australian Landforms. Structure, Process and Time. Gleneagles
Publishing.

3) David Johnson (2004} : The Geology of Australia. Cambridge University Press.



HH:A—2 77 ¥ Fo-E2rU—#RICET TS ERNE

4) J.TJutson (1939) :Shore platforms Near Sydney New south Wales. Journal of Geomorphology,Vol 2+
No3.

5) Branagan David*Chris Herbert (1976) :An outline of the geology and geomorphology of the Sydney
Basin.Trevor Longford-Smith.

6) Branagan David * Paokman Gorden (2000) : Field Geology of New South Wales Mineral Resources
Sydney.

7) BIRHER (2005) | ABHIE

8) hitp://tabinikkeibp.co.jp/tabi/t_asiahtml

9) JNJennings (1968) : Tafoni, The Encyclopedia of Geomorphology, Dowden Hutchinson.

10) A BE (1981) @ ¥ 7 2 = HFFHRFE LT

11) fthH 28 (1989) : @I V> BRI ZRKERE $175.

12) —— (1990) : MEFRILFELRE FXEMEICA SN 5 Tafonihi.23 R KELE 105,

13) —— (1998) : [TEBARBFBOMR) TafonioEp4d — 5555 H K.

14) —— (2002) : 4 ¥ FORBEFEICE U TV 5 TafoniBAL & WEROREE. 55 B K 20E #8305

15) —— (2004) . HHIGHEFEIB A IH B R ARER R L FREE 124 U Ty B TafonitR L2 B K FH4
E 325,

16) B5iE f2— - i 208K - Sk B (1993) @ ARFETII BT OBEORARE. - OFiERE - FROK
EREWOR AR - W $14% 25,
17) e 2% (1996) | TS ORFE - O Ic ST 5 BALEE & EE -+ & £ Bu5

ME

20044E DR EMICIL, KEREOFRBHEVBRBTORE % FEo TN 20055FEDTERICIE.
Adelaide K#DCR Twidale#2 i &\, BROBEMBIZOWVWT, EHICSHOPHEIOVWTEELER
FEIRTHHEAEIIHL. BHOBERLET. B, AMARO—#IL. 20050 B3 R KENE
BEEFHASETE 5ol



® & B £ F O W

A. BERHCEE S hTL S Tafoni & £ OHREIE measure = 1m EREA-1~-¥
PageA: Tafoni and Tts Topographical Development Process on the Coast




WA A=A FVT Y F=—Ev ) —#RICE T3 E L EHE

FEHA-2~-Y




I A

B. #ARTOERIEIRICA > THRU AT ERIEBICEL TV IRMBANKRE SHB- 14—V
PageB: Exfoliation-erosion of Exposed Rock Surfaces and of Stone Road Retainer Walls




— &) —lERCE LT B B LR

k=

MH:A—A FYT

R—y

-2

5HRB




# 5 B R K O R

C. BREBICHYATNAMERF - XNORDE P INABICEL TV IHBBROKR BEC-1~-V
PageC: Exfoliation-erosion of the Stone Walls Inside and Qutside a Coastal Tunnel




W A—X SN T Y Fo—E ) —#RICE LTw B E{LRUDE

BEHC-2~—¥

By ¥~




g & 0 K W FO#

Micro-Topographic Weathering of the Manly Island Coast in Sydney Bay, Australia

by Hiroshi Tkeda
Nara University

Nara, Japan

The author did a survey of the microtopographic weathering and erosion of the ocean-
facing coast of Manly, a land-tied island facing the Pacific Ocean and located at the mouth of
Sydney Bay in the coastal climate zone (Cfb) of eastern Australia. The geclogy of the Manly
Island area is mainly Mesozoic Triassic very flat-lying sandstone that forms a very flat
topography 100-200m in elevation. The coast is continuous coastal cliffs, In particular, on the
ocean side, these vertical cliffs have developed abrasion platforms.

This survey is concerned with the microtopography of the cliffs on the ocean-facing side of
Manly Island. There are two types of cliffs there: One is made up of naturally eroded exposed
outcrops. The other is made up of man-altered surfaces the result of tunnel and road-widening
construction done over 50 years or so following the end of World War 0. Those surfaces have
undergone continuous weathering and exfoliation erosion. Since it is roughly known when the
weathering and erosion of those man-made cliffs began, the author observed their erosion
depths and development process. He then could compare those to naturally-occurring Tafoni
microtopography.

The results of these observations are as follows: the rate of erosion depth in the soft
sandstone exposed during road expansion is 10-20mm/yr. The erosion rate depth of the cut
sandstone used to make the retainer wall below the road is 1-2mm/yr. The erosion rate of the
exposed sandstone walls inside the tunnel is 2-4mm/yr. Natural tafoni erodes away completely
at a rate of 20cm/several centuries or 2mm/several years.

In comparison with these erosion rates, the author found Tafoni on the coast in
northeastern Republic of Korea to be eroding at a rate of 1mm/yr, and he found stone temples
in southeastern India to be eroding likewise at a rate of lmm/yr. Prof. Kiminori Matsukura's
group determined that the stone supports of a bridge in Aoshima, Miyazaki Prefecture on the
southern island of Kyusyu were eroding by wave action at a rate of 5mm/yr.

Finally, the author plans to collect data from all over Japan and elsewhere and compare
erosion rates under different climatic conditions for various kinds of stone in varicus
environments in order to determine a generally applicable erosion rate. Furthermore, I hopes

that this data will prove useful in the protection of stone relics all over the world.



