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The Exfoliation of Granite and the Destruction Process of Inselberg
Topography in the Mojave Desert,Southwestern U.S.A.

Hiroshi Ixepa

1. [FC&BK

Bes (RhE1990) T, o =7 LIBOKERIMIRK B\ T, IERE D bR I LT 5 Lh,
RARME - TR+ LEEET L, Pediplaind x> Tw GRE 2B HBE B TR
LWELBE L,

Z O\ Pediplaink i3V it CR O hEEHOBREH 57 5 &R RInselberg b |
FOTHWMILIRERIE S LR D, LOLREPLEBRATEYDZE, b thd
DERABEBLES ELTWEIEDEOSRRELS, T LT, 2D L REN/FBELHRL
Bt ¥ oA RERRORALHF,. T hbbPediplaind b LTCLE >HBBEO T =+
ARBEH VI,

X T4EZ. tE (1990) &R U <. BRSER T CPediplain & it 3 AR O B @3
FERIBRE (EhbOFRTLHABRONI ok MR 2LBPEEDLET) 2FD
B, TOMEPRRPCEOLI R LTRERBRLTH S DOLERAT IIEDE, (2
OENEFMCRRLAO T, TORRESVWTRET 3,

SEOBER, 72 Y HEAREBBESDO £ —P¥EMojave desert CITiL »7zs
285, desert DRMRILSOWV TR, BEDETH L. APV E W REPEVERR2S T
LT EHEHEY « RRESVIRRTHY. ARTE (R 2#WBETI- L L, $H
TREEDH LATREBE S [EMERMMDEREFT ] LE2BXTh TV IR IOF
BHTTW 5,

2. FIEHROBR

TAYHNEREER, XX 22 HhVTxn=7 (HR) 7V /FERMONERE—H
i NARERBELIELN > TED . £ DS AHFEIZBasin and RangeX & BRI —% T 5,
Thbb, dLEKilGreat Basin desert, B iXSonola deserthi® ¥, MHEDOFRIBE
L AR L iMojave desert L@ L TV 3%,

COMADWEIR, 2V 7 xr=THORERAE L, tOithsAmRE N —o » 7B

PRIFEIHNAZE “HBRFHZE Dept of Geography



146 xR XEERLE B2

U%%KLUJ;;;+_“: ..... — {“ﬁ_¥3¥P““'”u. Q?MK,A

4dflzufﬂm

3500 >, 2900

_ 2700
%3250
29004 o Mile 5

\ 0 km 500

Fig-1. Annual hours of Sunsﬁine'in the U.S.A.
(The study areas has the magimum number of annual hours of Sunshine)

M~ 1. 72U H&REOFTHA RIS

Garlock faultd L U4 Y 7 v K 7 X#i@San andreas faultk L > TRHhTW %, ZZi
Basin and RangeX DM Hich, LB -FHEF @O L EBOFANL VELTHS D
nARBLHPBERLTWA, JCZ TR, pHIEXARL F—2REBEYZ3. £hij|&
D3 KINERICHE TV, WETIEROINEL A L, CoMBER X - Tihs -
BOHVBENAHRSA L EEL bR TV Y,

TO5Y, SEMEL g, JLRS5E, ERIVEMECYSEA—XPROS5HTH
XLRPRBEYSTEY. BH1000~1500m D ERCREEDAE N - T3, Z ORI20
00~3000mE D, TR EALE L RVWHBBROWLMM #EL S, —IF, PRBOFTE EW
BH 75 YPlayab E-THE Y tDEBAVWEDOFKSalt flats ik > T B L TAHDE N,
MEWOILMOH/IT, BHR LY -86mbEL, DREEROHAET 5 X1 —Death
Valley bz @ LT\ 57,

SEOHREYAA VDI, I- 17 2 ) HEREAOF RS ARBMEFBR L -
nic ks b HREMBEOEVWFEXBTT O KFEROY T hvy 3 Y75 vy 2L,
TOMFIE2BEELT VLA b b, LWhKHLVWEREETORBTHS MERTE L
5, #EAEMIT. TR EOPIRATHRBEALK TV 2HIKTH 5,

COMEDRR S BKRIT, WERORFOMICAE T WO R D M8 5 %~ N
ATOBEF— 4 %M~ 2 TRL L. EMHRIIOMET, Lr b ELLOREENK T
Z i3, B 5l BInselbergk & - Ty X HH THK LV HEE (BHfInsolation) BILHER
SABETESS Z LOHNANE,

BHTORAER. LHEEHOMB Y — X v ik s khi, BB RBEORENER
FTREDOATVEBEBREN 2, FEENHTL L1991 8 A21A OFH THICi, T Tr62T



B e A—<PREE B LI5S O L EREOREHRAR

147
°c, 664m, 18.9°C, 99mm. mm
30 60
20 40
10 il
AN
b3 5 7 9

Fig-2; A Climate Graph of the Study Region
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8 : Kelso Area — 11— Left! Rock block broken by large joints  Right: Bedrock denuded to a flar surface
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Severe denudation of low relief topography and rock surluce
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The Exfoliation of Granite and the Destruction Process
of Inselberg Topography in the Mojave Desert, South western U.S.A.

In 1950, the author reported on a survey of the process of pediplain development in granite
due to base level erosion in the northern dry region of Kenya, Africa. This yere, 18381, the
suthor studied the final phase of pediplain development in : Inselberg(small hills) topography
in a similar dry climate in order to determine the process by which this kind of flat terrain
develops, in this case in the Mojave desert in the Southwestern United States.

Since there is no vegetation in the bare rock area, joints develop in the rock block.
However, on the surface of the rock block joints, random polygonsl cracks form unrelated to
the joint due to severe shrink-swell by the extremes of the desert's temperature. After these
cracks form, the surface peels off in the process of exfoliation. In othere words, in order to
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better understand the breakdown process operating in Inselderg topography in dry places, it
was considered important to study the process of exfoliation in detall.

To do this, the author observed in detail the exfoliation of the surface of granite rocks. It
was found that. First, a polygonpattern of cracks formed on the surface, unrelated to the
joints, penstrating perpendicular into the rock surface(Fig.4). These cracks were found to
penetrate to two different depths. The small cracks penetrated 3-5¢m while the large cracks
penetrated 7-10cm into the rock surface. A profile of the rock reveals two depths of rock
cracks(Fig.5). Air and moisture enter the surface through these cracks meking the surface
highly vulnerable to the action of severe shrink-swell from the extremes of desert temperature.
A zone of weathering forms near the surface of the rock. When the shallow crack surface
peels off, the rock of the deeper rock weathered surface also peels off. This exposes a new
unweathered surface which experlences the same kind of weathering and surfece zone peeling
over time. This process repeats itself in roughly 10cm layers until there is no rock left.

The weathered rock that has fallen onto the ground dose 8o in a rough gravelly form.
Rather than weathering in place to flne sand, the graveliy weathered rock blows away so soil
doesn’t form. All that is left is @ hard, flat, bedrock, pediplain surface, the hard bare desert
floor(photo A+C).



