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A DETERMINATION OF THE CRUSTAL THICKNESS
OF THE BARTH IN THE GENERAL REGION OF

. ADELAIDE, _SOUTH AUSTRALIA
\ : : ,

World wide geophysical investigations show that
there 1s a regular relationship.petween the crustal struce-
t;}e,,denaity, eievétioﬁs-or the continents, and the re-
lated gravity anomalies.f Sueh squationsiwere applied to
the Adelalde region where the writer carried out both eleve
ation and absolute gravity measurementse |

N : ‘ Geophysical work has shown that the earth's crust
.f%fate on a vitreous substratum referred to as the mantle, ‘

The discontinuity between the outer crust and the.mantle
rocks is a zone of marked s@ismological discontinuities and |
Y is called the Mohorovicic Discontinuity. Seismological SN i
information auggeats that the mantle (which is the zcne\;;:r\\\\ﬁﬁ )
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\ neath the uohorovigfb Discontinuity) has a constant density )
of 3.32 grammes per cc., and the mean crustsl density inoresses
from a minimum value delow the ocean of 2,86 grammes per cc.,
to 3.08 grammes per cc., beneath the high platesus and mountains.

In spite of the fact that geophysical work shows that
the earth's outer crust is the regidn of the greatest deneity
variations, never-the=-less regional isostatic balence ‘occurs
everywhere on the earth's surface, and consequently a regular
relationaship betweén crustal Structure, dénsity, elevations
of continents and the wated gravity anomalies occurse
| In obtaining an average Bouguer gravity Anomaly for
. the Adelaide Region, the writer determined an average gravity

~/value for a large number of absolute gravity stations located

"~ 4n the region with a Carter gravimeter, '

These absolute gravity values ari based on an absole
ute gravity vaipe of 979.,7237 gals for the absolute gravity
station 1océted at the New Adelaide Obgervatory. The average

Bouguer Anomaly value obtained was -1I,2 milligals.
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Elevations for thcse stotions wore obtained by tie-

ing the stations reud with the gravimeter 1nto railwvay benchp

//

metks by optical anﬁ micvobarometric mgasuremente. The aver—

ag@ elevation vas 320 metr@@.

The Bouguer gravity Anomalies uere computea for the
gravity stations by Qubtracting the theoraetical gravity values,
for the gravity stations, (from the observed gravity values),
by epplying the 1930 Internationgl Grovity Formula, after

applying elevation and terrain corrections,

murmzmpmmn oOr_THY GRHST_AL TRICIUTRES IN THE AREA INVESTIGATED,
(1) Applying Andree’ s formula, - |
HoOGIAg + 30 |
where B is the crustel thickneos in Kilometres, ond
Ag 1o the Bouguer Anomaly, we obtain o value of o
\\ 30 kilometress ; |
(2) sppiying UOollara 5 equation relating elevation and
depth to the Mohoravicic Discontinuity, wc obtain a
value of 34 kilometress | e
{3) Aoplying Uoollard's cquation relating gravity ;::£;I§>\Tﬂx
snd depth to the llohorovicic Discontinuity, we ob- )
tain s yaiue of 32 kilometres. (os these rocults
were graphically represented, the cgquation is not givene '
(4) Applying cquation relsting clevation and crustal
thiclmess usced by the Ruosion and Chinese Seicmologiotso,
B = 33 tonh, (0,384h - 0,18) + 38
where B %o the crustsl thiclkness, and
An is the elevation,
we obtain a velue af 35 kilometrea.
(8) Applying equation.relating gravity Anomaly and cructal
thickness used by the Ruesian gnd Chinese Seigmologiot&,
= 35 (I + tonh, 0.0037 & g)
vhere H is the crustal ihickness, and
Ag 15 the gravity snomaly, .
ve obtain a value of 36 kilometras.
(6) Applying Heickanén's and Vening ¥einesz's formula,
naﬁely, »
Te =—T & Lo45h + h,
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where Tc is the ﬁérmal'thickness of the earth's crust
;M,/ at the place of elevation h, |
- P 13 the normal thickness of the carth'e crust, and
h is the eleyation of the area where the crustal
thickness is Te, we oﬁtain a value of 32 kilometres.
Summarising these resuits, we have;

CRUSTAL_THICKNESS

EQUATION APPLIED.

(1) 30 kilometres, Andreoev's equation,
: P ‘

\ (2) 34 Woollard's elevation method,
(3) 32 . o ; - Woollard's gravity method. g
(L) 36 S " Russian and Chinese gravity

: . - aquation,
(5) 35 " : . Russian and Chinese elevat=
A - 1ion equation.
\ (6) 32 S , Hoiskanen and Vening Meinisz

. equation,

(average - 3% kilometres. )

An asverage value of 33 kilometres for the crustel thickness
in this area is accepted from an analysis of the above rgsulte.
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