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because this affects the way in which the equilibrium is readjusted. We 
know both to be present on the islands. As a further cause we might 
suppose the presence of partly empty �m�a�g�m�a�~�r�e�s�e�r�Y�o�i�r�s�.� We shall not 
study these local anomalies and their meaning; a much more detailed 
knowledge of the geology and the morphology than the writer dis poses 
of. would be required for taking this up with a chance of success. In genera] 
we shall adopt that reduction to be most satisfactory which gives the 
strongest reduction of the mean value of the anomalies. We get the 
following list of mean values for the three islands wh ere we dispose of 
more than one gravity value. and for the adjacent deep seas: 

Radius R o km 58.1 km 116.2 km 17.4.3 km l 232." km Number of 

density 2.937 3.07 2.937 3.07 2.937 3.07 2.937 3.07 2.93713.07 stations 

Hawaii +188 +174 +163 +148 +108 + 91 + 52 + 32 + 101- 13 6 

Oahu +106 + 98 + 86 +77 + i7 + 36 + 16 + 3 - i - 17 6 

Deep sea - 12 - 12 - 6 - 6 + i + i + 14 + 15 + 19 + 20 i 

Madeira +110 + 99 + 8 .. + 71 + iS + 31 + 18 + 2 - 2 - 20 3 

Deep sea + 2i +24 + 261 + 25 + 25 1 + 25 + 231 + 22 + 20 + 16 8 
I 

This table confirms the conclusion derived from the great table that the 
smallest anomalies are obtained in the two columns before the last. i.e. for 
R = 174.3 km. density 3.07 or for R = 232.4 km. density 2.937. 

Before drawing further conclusions from this result. we have to consider 
whether there are no other suppositions about the isostatic compensation 
which reduce the anomalies in the same way. We find th is to be the case; 
we get a similar effect by assuming the compensation to be local but very 
deep. The last anomaly column of the table for the Hawaiian Archipelago 
shows the anomalies obtained by adopting the HI'ISKANEN-AIRY method 
of reduction for a normal thickness of the crust of 80 km and we see that 
the anomalies are about as small as those obtained by means of the regional 
reduction according to the largest degree of regionality. There is no doubt 
that by applying the assumptions for a larger density of the topography. 
we should get values as satisfactory as those given by the regional reduction. 
The writer. however. thinks that there is no reason to attach any importance 
to this result. Alocal compensation at th is depth of 80 km woutd imply 
a rigid cru st of the Earth up to that depth. because otherwise the presence 
of �m�a�s�s�~�a�n�o�m�a�l�i�e�s� at that depth would mean a disturbance of equilibrium 
in a plastic layer which not only would disappear but which could never 
adjust the equilibrium of the surface irregularity which it is supposed to 
compensate. So we should have to assume rigidity up to that dep th and th is 
is contrary to all the present evidence. We should then. moreover . not be 
able to explain the presence of local compensation. In this regard we may 
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recall the general oplnlon already mentioned, that in the areas under 
discussion no great crustal folding has taken place and so we can eliminate 
the possibility that the crust has been down~folded there and has formed 
a deep~seated root of crustal matter. 

50 we may discard the supposition of very deep local compensation, · 
which as far as the writer can see, is the only one which could give another 
explanation of the high anomalies on the is lands. and we turn back to the 
assumption of regional distribution of the compensation over an extensive 
area limited by a radius of 170--240 km. A confirmation of this hypothesis 
may be found in the troughs to the N E and 5 W of the main is lands of 
the Hawaiian group which might weil be explained by the down~bending 
of the crust under the load of the islands in the way the hypothesis of 
regional isostatic compensation assumes; the dim~nsions of the trough 
are in agreement with the radius of distribution which we supposed here. 
Adopting this hypothesis as the only acceptable explanation of the positivc 
anomalies on the islands, we may conclude that there is a rigid crust under 
these parts of the Pacific and the Atlantic of a thickness of 25-45 km. 

We need not stress the importance of this resu!t for our views on the 
migration of continents; in the present period such a movement would 
thus seem impossible.It remains of course an open question whether in 
former perioos other conditions may have been present that were more 
favourable for it. It further appears remarkable that the thickness of the 
rigid cru st seems to be the same for the Pacific near Hawaii and for the 
Atlantic near Madeira and that the figure is also of the same order as that 
obtained for the continents 1). This would point to the transition between 
rigid and plastic properties being more or less independent of the boundary 
between the sialic and the deeper layers or of other crustal layers; th ere 
can be no doubt that these boundaries are deeper below the continents 
than below the oceans and it is probable that in the Pacific they are still 
higher than in the Atlantic; many geophysicists assume even no granitic 
layer to be present there. This result is similar to the conclusions DAL Y 

arrived at by means of entirely different considerations 2) . 
The writer wishes to acknowledge that the expenses for the computations 

on which the results mentioned in this paper are based, have been defraycd 
by the Netherlands Geodetic Commission and that the results obtained at 
sea have been rendered possible by the cooperation of the Netherlands 
Navy with th is commission. 

1) In an investigation of the gravity anomalies in the East Indies the writer found 
that a regional isostatie reduction corresponding to R = 174.3 km fits them best and so 
here also the rigid crust appears to have about the same thickness. See: F. A. VENING 
MEINESZ, "The Earth's crust deformations in the East Indies", Proc. Ned. Akad. v. 
Wet., Amsterdam, Vol. XLIII, 3, 1940. 

2) R. A. DAL Y, Architecture of the Earth, 1938, p. 189 e.s. 


