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                                ' Abstract

   Results ef rock-magnetism obtained at Imperial College of Science and Technology and
those at the University of Kyoto are applied to elucidate a mountain making mechanism of
the Ximalaya-Tibetan and Circutnpacific mountain chains. The gravity anomalies in the
3apanese Islands are used to estimate the shape of the continental base plunged into the
substratum.

    Since SuEss' hypothesisi), it has beeR stated by many geologists that thick
layers of sediments were deposited in the Tethys Geosyncline. These were squeezed
out by the compression due to the Gondwana land movement relative to the
Siberian and Baltican table lands, aRd thus the mountain chains of the Kimaiaya-
Tibetan zone were Åíormed.
    The above hypothesis is now being proved qttantitativeiy by the Rock
Magnetism Group at irnperial Colle.cre, London 2))3),`), by ttsing the fossil magneti-

zation feund in the Decan Traps of India.
    The resu}ts so far obtained by CLEGG et al.`•> show that India has moved
sigRificantly northwards since late Cretaceous or Miocene tirr}.es, when it has come
in cont.act with the Euro-Asian continent. This is clearly indicated in the remanent
magnetism of the Miocene lava whose magnetic dip was found to be approximately
120 downwards.
   The difference of the dip from that present geomagnetic field is about 100,
whj.ch shows northward drift of India by an amount of about 5.30 along the meridian.
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    Since
of lll km,
590 km to
the hard
shown in

a northward shift of 10 along the meridian corresponds to a linear distance

 it seems quite reasonable to assume that India has drifted approximately
its present latitude. In so doing, the soft sediments, sandwiched betweeR
centinental rnasses, have been squeezed and compressed together, as
Fig. 1.

Fig. 1. Schematic diagram showing the bulges V2 and V3 produced by
 the squeeze of the Tethys' sediments.

    From the above geological data, the following points may be emphasized :
Volume V3 of the sediments which were squeezed and compressed upwards over
the surface of the earth plus the volume V2 compressed downward into the sub-
stratum is nearly equal to the volume Vi, or the space corresponding to the
volume shift of India.

Thus, V, == V,ÅÄV, (1)
   With metamorphism that would have taken place due to the squeezing, some
reduction in the volume of the sediments should have occurred.

HeRce, Vi>V2+V3 (2)
    Assuming the rnean thickness of the Indian continent Åírom seismological data
to be about 30km, we fuid that the volume V, worl<s out to be approximately
0.8 Å~ 107 km3.

    An estimate for the volurne V3 may be obtained from the data of explorations
of the Japanese Group of Karakorum-Kindu-Kush, which have been amassed at the
University ef Kyoto. These explorations were carried out in 1956-7 into the
central zone of the mountain chain, and a number of rock samples were collected.
From determination of the Curie point of ferrites contained in these samples, we can
determine the amount of the upheava}s5), or the thickness of the erosion. There-
fore, by adding the thtts-deterrnined thickness of the eroded land to the preseBt
height of the mountains, we can obtained the shape of the original upward bulge,
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that is V3. Thus, Vi may be obtained from the Indian results showing colttinental
drift of 590km.
    Lastly, volume V2 may be obtained from the analysis of Bouguer gravity
anomaly. No suMcient gravitydata has ever been obtained in the Trans-Himalaya
zone. Tkerefore, the above-mentioned examination is still impossible at present.
    But this method of elucidating the rr}euntain making mechanism is applicable
to the Circumpacific mountain chains, to which the Japanese Islands belong and
whose gravity data6),7) (Fig. 2) and thickness of the eroslon5) have well been
observed.
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         Fig. 2. Gravity anomaly of Japanese Island and the estimated shape of
           the downward bulge plunged into the substratum along the cross-
           section from Tokyo to Toyama.

    On the other hand, RuNcoRN's resultsS) showing the pole position of the earth
in the remote geo}ogical time indicates the existence of very intense compression
of the oceanic basement due to the relative drift of America against Europe
(Flg. 3). This drift can be considered to have continued until the Triasic age.
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Fig. 3.

 from
 ward

Twe traces of pole positions of the earth; the dotted line is the trace
American data and the full line from Britain. The two results show
drift of America relative to Euro-Asian Continent (after RuNcoRN).

obtained
the west-

    According to his observation, the linear compression of the basement of the
Pacific works eut to be more than 1000km, and quite similar volume relations (1)
and (2) as have above-proposed in the Himalaya-Tibetan zone are not impossible
to take place along the circumpacific mountain zone. These trials are now under
examination at the University of Kyoto.
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          liEXI UppER BuLGE(correspondsie Vs)

          M EURO--ASIAN CONTINENT

          g!?gss GONDWANA LAND

           iit NORTNWARD DRIFT

       Fig. 4. Northward drift ef Gondwana land, arrows showing the directions
         of the drifts.
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