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ABSTRACT:

Similarities do not only exist among margins which are limited portions (generally less than half)
of continental contours (which, in such a case, match when the two blocks are drawn together), but also
among the whole geometrical shapes of some continental blocks and basins surfaces. The existence of
more than one of this second kind of similarities, which is rarer than the first, is evidence of their non
fortuitousness and increases the amount and complexness of the classes of similarities which should be
taken into account in global tectonic theories.

A choice is performed among rival tectonic hypotheses, using the surface shape similarities as ge-
ometrical boundary conditions, which suggests that the ascription of significance to this second kind of
similarities contradicts the large scale subductive processes and can be considered evidence of a non-chaotic
emplacement of the arc—trench zones along pre-existing deep geofractures.

RiAssuNTO:

Si mostra che oltre alle somiglianze di profilo classiche tra margini continentali, limitate porzioni del
loro perimetro, delle quali numerosi esempi sono osservabili nella zona atlantica, esistono anche somiglianze
tra intere forme di continenti e vaste zone oceaniche. L’esistenza di piii d’una di questo secondo tipo di
somiglianze, piu rare del primo tipo, e la loro reciproca disposizione, testimonia per la loro non casualita ed
accresce il numero e la complessita dei tipi di somiglianze di cui si deve tenere conto nelle teorie tettoniche
globali.

Usando questa seconda classe di similarita di forme, assunta come significativa, come condizione
geometrica al contorno per un vaglio tra differenti teorie tettoniche globali, si mostra come essa sia in-
compatibile con il concetto di subduzione a grande scala e suggerisca un generarsi non caotico delle zone
di arco e fossa lungo profonde e preesistenti geofratture.




INTRODUCTION

Similarity Correlations

Discussions about the significance of the matching similarities in global geotectonics are very old.
The cartography developed beginning from few decades after Columbus’ journeys allowed the French
naturalist Buffon, at the end of the XVIII century, to express extremely definite ideas concerning an
ancient contact between Africa and South America, suggesting a breakup to have taken place about
10.000 years ago. Many others followed supporting his ideas (Humboldt in 1800, Green in 1857, Owen in
1857) and, in 1858, a book by Antonio Snider Pellegrini was published containing two maps which illustrate
the reconstruction of a supercontinent and its subsequent dispersal. The next palaeogeographical map
was drawn by Wegener, only fifty years later, and was published in his more grounded book of geological
and geophysical correlations.

The existence of similarities among coastal profiles is therefore the origin of the conjectures which
led to modern mobilistic tectonic theories. The problem of finding the actual, but somewhat disputed,
goodness of match between profile pairs was partially solved when, instead of the coastal profiles (which
can be drastically affected by many different factors) the continental scarps were used. The first and most
famous attempts in this direction were made by S.W. Carey in the thirties (see Carey, 1958), using spherical
tables in order to eliminate cartographic distorsions, and by Bullard, Everett and Smith (1965) with the
help of computational methods. The Atlantic fit turned out excellent with a maximum mismatching of
about 50 km.

Similarity in the Pacific hemisphere

From the point of view of the Expanding Earth theory (but also in other theories, as we show further
on) also the Pacific basin should have derived from fractures and spreading of a continuous sialic crust
(initially without oceans) which covered completely a smaller radius globe. It should therefore be possible
to find traces of these fractures in the Pacific, just as it was possible in the Atlantic, by simply searching
for similarities of shape between margin countour which fit when brought together.

This type of similarities actually does exist in the Pacific hemisphere and they are particularly relevant.
Chile’s continental scarp can be matched to the alignement of trenches, epicenters and orogens of Tonga
Kermadec New Zealand Maquarie, and also, towards west, to the eastern Australian cordillera, and this
double possibility can be the trace of a several step detachment process. The same type of similarities can
be found in the northern part of the Pacific, where the North American Cordillera matches the equatorial
trenches northward and eastward of New Guinea, with the ovoidal plate of Juan de Fuca and Gorda
fitting the one of the New Britain plate (Scalera, 1988). These first kind similarities (FKS) concerne
profiles which are limited portions of continental block margins or oceanic plate perimeters, and which
can be fitted together like the pieces of an jig-saw puzzle.

OTHER TYPES OF SIMILARITIES: ENTIRE SURFACE SIMILARITIES AND SYMMETRIES

The FKS are not the only kind of existing similarities, on the contrary it is possible to rise a further
step in the rank of similarities passing from perimeter portions to entire surface shape similarities (SKS
~ second kind similarities) which include the FKS because if two surfaces are equal or similar in shape
and size they also must have equal perimeters and perimeter segments. It is important that not only a
sufficiently high number of SKS are detected —in order to prove their non fortuitousness— but that also
some sort of intrinsic mutual consistence will be found.

Australia - Nazca similarity

In a previous paper, (Scalera, 1988, 1990a), a computer program was developed in order to perform
rotations of continental perimeters when the radius does not necessarily have to be a constant one. The
help of this software allowed to verify both that the Australian continental outline, when it is suitably
displaced towards the western South American coasts, was well contained in the Nazca plate perimeter
(fig. 1a), and that continental ricontructions were possible with smaller radii than the modern one (~ 3500
km instead of 6370 km) which allow a correct superimposition of the two contour (Scalera, 1988,1990a).
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Fig.1: a) Symmetry continent-basin and viceversa. South America corresponds to Tasman and Coral sea
basin, and Australia corresponds to Nazca. b) Symmetry continent-basin in northern hemisphere.
Laurentia corresponds to Western Pacific. Juan da Fuca-Gorda basin corresponds to New Britain

ovoidal plate. Oblique Mollweide equivalent projection.
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Once placed in its new position, the Australian block, with its northern promontory containing New
Guinea, turnes out to be bounded towards west by the mid—pacific spreading ridge, towards east by the
continental scarp parallel to the Ande cordillera and Chilean trench, towards south by the seismically
active portion of the Challenger fracture zone, the Chilean fracture zone and by the very short Chile
Ridge that connects the last two latitudinally, and towards north by the Galapagos Fracture Zone.

Tasman and Coral Sea - South America Similarity

Besides the Nazca—Australia similarity, the Southern Pacific presents another SKS, which is not
as clear or complete as the preceding one, but equally important. If, using the same computerized
procedure, the South American continental outline is displaced in order to obtain a match, with a slight
superimposition, between the Eastern Australian Orogeny and the Cordillera of Ande, we find that, in
this new position, the profile of the South American eastern continental margin places itself along the
seismically active margins and trenchs of Tonga Kermadec, the New Zealand orogen and the Macquarie
Ridge (fig. 1a). The series of trenches extending eastward of New Guinea (Manus, South Salomon e
Vityaz trenches), cuts the so replaced South American plate leaving out, towards north, a triangular
shaped sector flattened from east to west. A similar cut and grabenization between two shields is found
in the zone of the present course of the Rio of Amazon (Marajo Rift), and it is generally accepted (Potter,
1978) that the large rivers prefer courses which follow major tectonic fractures or discontinuity.

In practice, the whole Tasman and Coral sea up to the tectonic lineament Tonga - Macquarie appears
to be very like the South American one in surface extent and shape. The sea—floor of this basin, with
its great bathymetric irregularity, is morphologically very different in comparison with the eastern Pacific
ocean—floor. The similarity of the two shapes is less satisfactory in the acute angle formed by the surfaces
southward, but we must also consider that many terranes southward of SAMFRAU are young an perarphs
did not yet exist at the time of the supercontinent breakup.

Basin - continent symmetry

The two mentioned SKS, when taken as a pair, constitute a symmetry basin - continent and viceversa
(fig. 1a). The oceanic basin of the Nazca Plate corresponds to the Australian continental block and the
Tasman and Coral seas corresponds to the South American block.

North America - North-west Pacific similarity

A third SKS exists in the North Pacific zone. The latter was searched for on the basis of the same
reasons which in preceding papers (Scalera 1988, 1990a) led to suspect that if a FKS exists between
Chile and Tonga Kermadec or East Australia, an analogous FKS must exist involving the North Ameri-
can Cordillera, taking also into account the rotation towards the equatorial position taken by the north
American west coast when smaller radius simulations are performed. In this case too, once the two SKS
were found in the South Pacific, both for Australia and South America, it was argued that an analogous
situation were to be found in North Pacific involving the Laurentian Block.

By observing, on Heezen and Tharp’s global map (Espinosa et al., 1980), the topography of the
Northern Pacific sea-floor, we can notice that a gross difference exists between two zones. The first
zone, the eastern part, is characterized by transform faults and parallel fracture zones, determining a
uniform geological environment satisfactorily modelled by the plate tectonics theory. The second one, the
western part, has a confused and disorderly topography, characterized by numerous seamounts (which
appear isolated or in series), canyons, ridges and batimetric variations of level, which render it very
uneven. Seismicity level is higher in western part (Walker, 1989a,b) and a stratigraphic difference also
exists, revealed whith independent methods, related to the different sedimentologic histories caused by
the progressive displacement of the palaeo-equator.

These two zones are separated by a well defined tectonic structure: the Emperor - Hawaii seamount
chain, which is constituted by progressively younger volcanoes, and which, considering its huge linear
dimension and gravimetric characteristics, is rather unique on the Earth’s surface. Its gravimetric profile
(Haxby, 1987) is very different and marked in comparison with other less defined chains (fig. 2). If we
give to the two different North Pacific areas the same meaning given, in the South Pacific basin, to the
uneven basin of the Tasman and Coral seas and to the remaining part of the ocean—floor included between
the Tonga - Macquarie lineament and the Ande Cordillera, the consequence would be the need to try the
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Fig.2: Pacific gravimetric map, free-air gravity anomaly. Lambert equivalent projection (simplified from

Haxby, 1987).






