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Short Communications

Paleogravity —A Possible Chance
for Determination of Paleo-Geographic North

L. Stegena

Eotvos University, Budapest
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As we know since the activities of E6tvos (1848-1919, cf. E6tvos 1953) a Cavendish
pendulum with a suspension wire of infinitely small torsion will turn towards and
assume its equilibrium along the direction of the minimum curvature of the earth.
This direction is, of course, equal to the direction of maximum radius, and is
dependent upon the location of the pendulum. In a normal case on the earth
(i.e. in the absence of an anomaly) this direction is the East-West-direction since
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(see e.g. Egyed 1969) with p being the radius of curvature of the earth, a the equa-
torial radius, ¢ the polar radius, and ¢ the geographical latitude.

The R curvature of the gravitational acceleration which is proportional to
the driving momentum is very small.

As it is known,

R=1UZ+4U2

where U;=U,,—U,,, being the Northern, y the Eastern direction; and the
indices indicating the derivatives of the proper gravitational potential. On the
normal Earth:

U,,=U,,=0
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and
R=10,26cos?¢  ebtvos.

If needlelike sediments deposit in the sea water then they —as gravitational com-
pases —during the sedimentation are regulated into in Eastern-Western direction
by the driving moment of the curvature of the gravitational acceleration. There-
fore the direction-statistics of the needlelike elements of the old sea sediments
afford a possibility to the determination of the paleogeographic directions.
However, as it is known from the many EG6tvos balance measurements, the
earth, on its many points, possesses a considerable local curvature anomaly,
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these anomalies being many times greater than the normal value of the curvature.
This difficulty perhaps can be solved by many samples obtained from a larger area.

On the other hand it is probable that the magnetic, electrostatic, surface and
other forces, besides waterstreams, and subsequent geological recrystallization
processes often sweep away the directing effect of the normal curvature. Direction
statistics of calcit or silica needles of recent sea sediments perhaps would show
how useful the proposed paleogravitational method might be.
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