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A B S T R A C T : 

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. 

R I A S S U N T O : 

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 più d'una di questo secondo tipo di 
somiglianze, più rare del primo tipo, e la loro reciproca disposizione, testimonia per la loro non casualità ed 
accresce il numero e la complessità dei tipi di somiglianze di cui si deve tenere conto nelle teorie tettoniche 
globali. 

Usando questa seconda classe di similarità 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. 
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I N T R O D U C T I O N 

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 o f geological 
and geophysical correlations. 

The existence of similarities among coastal profiles is therefore the origin o f 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 (Scalerà, 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. 

O T H E R T Y P E S OF SIMILARITIES : E N T I R E SURFACE SIMILARITIES A N D S Y M M E T R I E S 

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. 

A ILI traini - Nazca similarity 

In a previous paper, (Scalerà, 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. l a ) , and that continental ricontructions were possible with smaller radii than the modern one (~ 3500 
km instead of 6370 kin) which allow a correct superimposition of the two contour (Scalerà, 1988,1990a). 
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Fig.l : 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. l a ) . 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 S A M F R A U 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. l a ) . 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 o f 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. Scisinicity 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 
(Iiaxby, 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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superimposition of the Laurentian Block on the West Pacific (fig. 3a,b) in the same way as the South 
American outline was superimposed on the Tasman and Coral basin. 

The two surfaces match perfectly (fig. lb ) when the Laurentian block is placed in the same position 
assigned to it in order to obtain the match between North American Cordillera and Salomon - Vityaz 
trenches and between the Juan da Fuca - Corda Plates and the New Britain Plate (Scalera, 1988, 1990a). 
North America, in this new rotated position (radius 6370 km), presents its atlantic continental scarp, from 
Honda to Newfoundland, bounded by the Emperor Hawaii seamount chain. 

Proceeding counterclockwise, the so rotated Laurentian outline presents its artic margin face to face 
with the series of arcs, trenches and earthquake epicenters of Eastern Asia. The similarity turnes out to 
be really extraordinary; to each concavity of the Laurentian Artic margin corresponds a convexity of a 
seismically active East Asiatic arc. 

The Canadian margin of Newfoundland, facing the Labrador Basin, corresponds to the Asiatic arc, 
trench and seismic lineament of Kurili. The Canadian margin, from the Hamilton Inlet to the Cumberland 
Culf, facing the Labrador Basin, corresponds to the Asiatic arc, trench and seismic lineament of Japan. 
The Canadian margin looking over the Baffin Basin, corresponds to the trench and the active arc of 
Ryukyu. The cusp of the artic Queen Elizabeth archipelago fits into the angle formed, off Taiwan, by the 
Ryukyu trench and the pacific margins of Batan Island, Babuyan and Sierra Madre of Luzon (Manila). 
The western margin of Queen Elizabeth archipelago up to the Brooks Range of Alaska is now in agreement 
with the seismically active lineament which from the pacific margins of Batan Island, Babuyan and Sierra 
Madre of Luzon (Manila), extends up to the Philippines Trench and the pacific margins of the Samar and 
Mindanao islands. Continuing still counterclockwise, we find once again the previously described (Scalera, 
1988, 1990) match between the North American Cordillera and the series of trenches Manus, Salomon, 
Vityaz. 

Juan da Fuca Gorda - New Britain similarity and further symmetry 

In this case it would appear improper to speak of similarity, considering the very limited extent of the 
two surfaces, both nearly ovoidal. If we consider only the two plates, without taking into account all the 
above described similarities, it would be impossible to convince ourselves of the existence of any relation 
between the two surfaces. But the fact that they both stand just near two matching parts of the FKS 
North American Cordillera - Trenches northward and eastward of New Guinea, make their link significant 
in a determinant way (fig. l b ) . 

It is also significant that the existence of this SKS represents, together with the SKS Laurentia-NW 
Pacific, a symmetry basin-continent, continent-basin analogous to the one described for the South Pacific 
basin. This time the surface extents of the two pairs of the symmetry are extremely different, but this is 
not reason enough to deny the existence of the symmetry, which demands for an explanation just as much 
as the South Pacific one. 

Synthesis of the SKS 

As we hope to have demonstrated, the SKS are a non accidental kind of similarities present mostly in 
the Pacific hemisphere (fig 3a,b). Even the absence of an SKS between Australia and the NE Pacific is a 
further proof of the mutual consistency among the set of similarities. In fact, no mechanism of impression 
of the Australian contour next to the South American one could work, in reasonable models of material 
flux, in two different directions. 

Generally, each SKS only takes place once and this fact has to be used as a fundamental element to 
produce explanatory models. Moreover, they allow to detect more FKS of which we did not even suspect 
the existence, such as the matching of the Laurentian Artic margin and Eastern Asia arcs, and the one 
between the Laurentian Atlantic margin and the Emperor-Hawaii voulcanic chain. Therefore, the SKS 
increase the number and complexity of the kinds of similarities wich must be taken into account in order 
to formulate evolutive tectonic hypoteses. 

The Northern and Southern Pacific symmetries (fig. 3a,b) constitute, as a whole, a higher level 
symmetry which we will call a "supersymmetry". The existence of SKS, their arrangement, the symmetries 
and the supersymmetry, constitute a well defined pattern which can hardly be considered chaotic. 
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Fig.3: a) All the symmetries among continents and basins. They constitute a coherent and not random 
aggregate which we can define a supersimmetry. b) The supersiininetry plotted with the westhern 
pacific consumption margins seismicity. Oblique Mollweide equivalent projection. 
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Fig.4: a) The classic Pangaea. Reconstruction based on the Bullard et al. (1965) and Smith and Hallam 
(1970). b) Actual circum-Pacific margins and supersiinmetry plotted with the position which the 
continents assumed in the classic Pangaea (dotted lines). Oblique Mollweide equivalent projection. 
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A C H O I C E A M O N G D I F F E R E N T T E C T O N I C THEORIES 

Contraddiciions with Plate Tectonics 

Comparing the modern position o f the continents around the Pacific basin and the position they had 
about 200 Ma ago, according to one of the possible classical Pangaea reconstructions (fig. 4a) , we can see 
that it would seem very strange that the circumpacific continents, which are progressively moving away 
from the centre of the ancient supercontinent, are today placed near "imprinted images" of surfaces of 
very far plates. 

The Pangaea reconstruction in fig. 4a has been traced from the classical one by Dullard et al. (1965) 
and Smith and Hallam (1970). The following detailed observation are possible by projecting this Pangaea 
together with the actual position of the circumpacific continental belt, choosing a projection center in the 
middle of the Pacific (fig. 4b) : 

1) The present North Pacific plates pattern should exist, following the plate tectonics theory, because 
the Laurentian Shield has approached Asia starting from the time of the Pangaea breakup and the Pacific 
plate has subducted all its crust, younger than Early Jurassic, into the Asiatic trenches. But Australia, 
Laurentia, Est Asia and its arcs, the Pacific plate and Emperor Hawaii volcanic hot spot should have 
performed a kinematics so unique and complex, in order to produce, in the N W Pacific basin, the three 
sides shape of the Laurentia contour. The "impressed image" of Laurentia on the Pacific sea-floor near 
Asia dates back at least to Early Jurassic. Every occurrence, in that cone, of a Laurentia image can only 
be a trace of its ancient position, which is totally disregarded by plate tectonics. 

2) Australia, Tasman and Coral Seas basins, Tonga Kermadec trench, New Zealand orogen, Macquarie 
ridge and subducting Southern Pacific plate should have move and/or opened and/or converged in such a 
special and unique way in order to reproduce, near Eastern Australia, a surface with a contour similar to 
the South American one. 

3) Following the plate tectonics, the modern pattern of continent and basin South America-Nazca 
is a consequence of the mutual convergence between the South American plate and the ancient Nazca -
Farallon plate. South America, the ancient Farallon spreading ridge, the subducting Nazca plate, should 
have converged towards each other following the evolution and trajectories due to which today, on the 
western side o f South America, we have the Nazca basin on the perimeter o f which the outline of the 
Australian continental block can be well fitted. 

4) In order to decide finally wether to consider the Pacific hemisphere SKS a not fortuitous pattern, 
it is very important to consider the concomitances 1), 2) , 3) , which would have been necessary for them 
to exist simultaneously today. 

Contraddictions with the "repeated Wilson Cycles" hypotesis 

Although the hypotesis of repeated Wilson Cycles ("dance of continents") can, in some versions and 
with some difficulty account for the existence of the FKS, in the case of SKS its task becomes extremely 
hard. A FKS in the Pacific basin can be generated by the fracturing of a supercontinent the fragments of 
which then approach the opposite hemisphere thus forming the latest supercontinent: Wegener's Pangaea. 
The persistence of the FKS when the cycle is inverted and a new break-up takes place is then possible 
and a pair of similar parts of contours can now be approaching each other. 

But if a SKS, considered as the trace of a previous position of the block, or the trace o f its slow 
eradication from a deeper layer, is placed near a series of trenches like the ones in the N W Pacific basin, it 
should undergo the subduction process as soon as the cycle of the supercontinent has reverted its motion. 
The SKS, when considering (fig. 5) the North Pacific sea-floor age pattern (Larson et al., 1985), shoud be 
completely erased at a stage of the cycle like the present intermediate one. 

If a solution for the North Pacific basin can be proposed in which the image of the Laurentian block 
is impressed upon a deep and still active layer, the activity of which (emanations of mantle plumes, or 
diapirs) could be considered responsible of the persistence of the image when the cycle enters the stage 
of motion reversal, in no way such a solution can work when also taking into account the basin-continent 
symmetries. The former solution cannot explain the two pairs of the symmetry Australia-Nazca and South 
America-Tasman and Coral sea. All the above difficulties show how SKS are hardly compatible with this 
ameliorated version of Plate tectonics. 
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Conlraddiclion* with the contraction of continent* hypothesis 
If, given a constant radius, the terrestrial globe was once covered by an uninterrupted sialic crust 

(without oceans), the modern oceans could have had their origin by the fracturing and progressive surface 
contraction of the several fragments of the continental crust (Chevallier, quoted in Cail leui , 1968; Jordan, 
1989). In a later version (Jordan, 1989) the contraction is accounted for by processes similar to the 
hypothesized crustal doubling of Tibet, produced by the supposed collision o f India and Asia. 

In this case too it is possible to consider the FKS as significant because also this hypothesis claims 
that the Pacific basin is the product of a spreading like the Atlantic one, but it is not possible to explain 
a set of SKS showing several pairs of areas of equal size, when, following this hypothesis, in a SKS we 
should expect to have for the contracted continental part a size of about 1/3 of the size o f the oceanic 
part of the pair. 

Contraddiciions with the Permanentism 
The Permanentism is based on the convinction that continental blocks have not undergone major 

rototraslations in the course of geological time. The oceans would have had their origin by a progressive 
basaltification of parrallel slices of continental crust. In this way the similarity of continental margins 
contours, FKS, could be assured. If only the FKS were present in the Pacific hemisphere, the Permanentism 
could then claim to be effective. 

The existence of a coherent aggregate of SKS, can only invalidate the mechanism of ocean sea-floor 
generation proposed by permanentism. In fact a subsidence and oceanization o f a wide continental area 
cannot take place in such a special way as to reproduce the exact shape of a far continental block. 

Possible links with the Expanding Earth hypothesis 

While the Expanding Earth hypothesis can explain the Pacific basin FKS, the SKS are new observa
tional facts and are not arranged into its classical schemata (Carey, 1975, 1976, 1986, 1988; Owen, 1981). 
Their existence needs additional dynamical and kinematical hypotheses to be made. 

If we consider the existence of such a whole surface match to be the trace o f ancient positions, 
and if the North Pacific sea-floor age pattern (Larson et al., 1985) is taken as valid (fig. 5) , then the 
North-Western Pacific sea-floor would be stalled in its actual position thus creating many problems to the 
subduction concept, problems which, if added to other elements like the similarity between the Tasman 
and Coral basin and the South American block, would appear very serious with respect to constant radius 
theories. 

Lacking other zones able to consume the excess of crust created into the mid-oceanic spreading ridges, 
the Expanding Earth hypothesis seems to be the better supported by these new observations. In particular, 
the disposition of the Asiatic arcs which matches one side of the adjacent "impressed image" o f Laurentia 
could mean that the opening of the back arc basins has not taken place mostly at the expense o f oceanic 
areas but presumably by a mutual retreat of Asia and Pacific plate. In the opposite case the adjacent 
image would have been destroyed. 

If we assume that the North-Western Pacific zone is the initial position in which the Laurentian Plate 
started its rotational motion (with a possible radial expansive component) , some terrigenous sediments 
should be expected to have been deposited on the Pacific sea-floor, originated from the fluvial (orographic) 
system of the drifting block. One of the elements supporting the SKS as traces of a previous position is the 
famous Zodiac Fan anomaly (Herbert ,1987; Carey, 1986, 1988). The huge Zodiac Fan, a detrital fossile 
cone, is located near the Aleutine trench in a position which, if taken back to the time o f its formation ( 40 
Ma) , would place it, according to plate tectonics, right in the middle of the Pacific sea-floor, separated 
from North America by the hypothetical (but necessary for the plate tectonics congruency) Central Pacific 
ancient spreading ridge which, being a topographic relief, should have kept the sediments from overcoming 
it (fig. 6) . On the other hand, according to a version of the Expanding Earth hypothesis the Zodiac fan 
never moved from its place but in this case the American Continent was the one to move away from it 
thus opening the Pacific basin like a " fan" starting from the above mentioned match just north of New 
Guinea. A similar kinematics was proposed, on other basis, by Vogel (1984). 

A detailed model of the breakup of the lithosphère in the Pacific, suitable to explain the set of SKS, 
is not yet provided by the Expanding Earth theory but some further palaeontological and geological clues 
(Hughes, 1975; Simpson, 1983; Shields, 1979, 1983; Tarling, 1981, 1983; Davidson, 1983;Sahni, 1984; 
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Fig.5: Pacific ocean-floor ages, Mercator projection. J=Jurussic; K L = Lower Cretaceous; K U = Upper 
Cretaceus; P G = Paleogene; O L = Oligocene; N G = Neogenc (simplified from Larson et al., 1985). 
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Fig.6: a) The position of the Zodiac Fan and of the mid-Pacific spreading ridge in the eocene (40 Ma) , 
b) The position of the Zodiac Fan and of the mid-Pacific spreading ridge in the oligocene (32 Ma) 
(redrawn from Harbert, 1987). 

12 



Newton, 1988) can lead to the conclusion that, in this theory, the kinematics of the Lauientian block 
could have been just the one suggested by the N W Pacific / Lauientia SKS. 

D I S C U S S I O N A N D C O N C L U S I O N 

SKS are considered significant on the ground of their number and their concurrence. The discus
sion, considerations and conclusions of the present section are essentially based on the validity of this 
assumption. 

Apart from any final decision about a definite tectonic hypothesis, the SKS drive our attention to two 
geological structures which we analyse briefly. The object of our discussion will be the trench/arc/back-arc 
zones and the Emperor Hawaii Seamount Chain. While the first structure can be found in several zones 
of the world, taking its more typical shape along Eastern Asia, the second one, considering its huge linear 
dimension and gravimetric characteristics, is rather unique on the Earth's surface. 

The Emperor Hawaii seamount chain 

While most people prefer to think Emperor Hawaii chain is a trace of the mutual shifting of the Pacific 
plate and a deeply rooted mantle hot spot (from which a mantle plume departs toward the surface), till 
now, the nature of the very singular elongate tectonic structure Emperor - Hawaii has been interpreted in 
several discordant manners. Some alternative explanations deserve to be mentioned because they contain 
ideas which can be interesting also in the light of the Pacific SKS. 

Handschumacher (1973) proposed a subdivision of the North Pacific sea-floor into two distinct parts 
separated by the Emperor Hawaii chain. The chain was interpreted as the boundary between a western 
stable oceanic crust and an eastern mobilized one. The eastern crust was detached and displaced estward 
by the early midpacific spreading ridge. The initial position of this eastward migrating ridge was, following 
Handschumacher, exactly coincident with the Emperor Hawaii demarcation lineament. For the first time 
the problem of the emplacement o f Emperor Hawaii found an integrated solution linked also with the 
possible differences between East and West North Pacific basin, due to the presence of an hypothetical 
spreading ridge which affected only the eastern zone. 

Other two general solutions of the problem of the seamount chains have been proposed by Turcotte 
and Oxburg (1973). They computed the thermal stress due to the cooling of an oceanic plate which is in 
progressive displacement away from the centre of a mid-oceanic spreading ridge. The tcnsional stress due 
to contraction of the cooling plate was found sufficient to fracture the lithosphère with a slow propagation 
of the fracture edge that can be compatible with the observed ages of the aligned seamounts. The second 
probable mechanism able to produce a slowly propagating fracture could be the variation of the Earth's 
curvature that a plate undergoes if it drifts, starting from an equatorial position, toward the pole (Turcotte 
and Oxburg, 1973). What is interesting in these two possible mechanism is their possible concomitance 
and that they can also be considered indipendent from plate tectonics. Thermal stress can be involved in 
several processes in each different tectonic theory. Curvature variations, with consequent tcnsional stress, 
must necessarily happen if the Earth is expanding. 

The SKS found in the Pacific hemisphere suggest that the Emperor Hawaii Lineament can properly be 
considered as a boundary, along a deep either thermal, density, compositional or rheological scarp between 
two oceanic plates, which has remained stationary, once removed its original continental cover, to witness 
both the initial continental position and the complexity of a 3-dimensional kinematics between superficial 
and buried blocks. Along this discontinuity we could either place a suitable process of the same type of the 
ones described by Turcotte or any other reasonable ones, not excluding a possible mantle plume (mobile) 
migrating under the oceanic crust (fixed) under the effect of a more extended general trend of the mantle 
flux. 

The Trench-arc-backarc zones 
Following plate tectonics, the trench/arc/back-arc zone should undergo crust consumption. These 

zones are necessary to the current theory to compensate, on a costant area spherical globe, the creation 
of fresh oceanic crust in the spreading mid oceanic ridges. The main unsolved problems regarding the 
trench/arc/back-arc zones are: 
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Fig.7: a) Reconstruction of Pangaca for a radius of the Earth of 3000 Km, assignable to the Cambrian Period, 
b) Reconstruction of Pangaea for a radius of 3500 Km, assignable to the Silurian period; a point 
equidistant between the Devonian pole and that of the Ordovician for African and South American 
plates has been estimated, c) Reconstruction of Pangaea for a radius of 4700 K m , assignable to 
the Cretaceous period. Anomaly 34 (90 Ma) is used as further condition to determine the distances 
between pairs of continents. Anomaly M16 (140 Ma) is also represented to show the Jurassic Pacific 
area. The solid circles represent the palaeopoles of the respective periods. The empty circles indicate 
the palaeopolc confidence. Equivalent Mollweide projection. 
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1) the arc shape of the trenches and of the related insular chains. 
2) the high heat flow into the back-arc basins. 
3) the tensional stress into the back-arc basins. 
A more complete list of problems descending from those three principal ones is listed in Uyeda (1986). 
Not thoroughly satisfactory explanations o f 1) can by given in terms either of influence o f the Earth 

surface curvature on the descending lithospheric laminae or of the influence of the spreading of mantle 
material into the back-arc basin. The validity of those solutions must be cheked with the existence of 
several exceptions to the arc shape o f the trench zones. The linear Tonga Kermadec trench zone is one of 
these exceptions. 

The high heat flow into the back-arc basins must be linked to any possible mechanism able of producing 
heat when connected to the subduction process. But the estimated amount of heat produced by friction 
between the subducing plate and mantle materials is insufficient to account for the observed quantity. 
The change o f state of the descending crustal materials is, not conclusively, suspected to be the source of 
melt raising toward the back-arc basin thus producing the observed tensional stress. Other authors prefer 
an asthenospheric geotumor, or rising of more or less recycled mantle material. Another solution quoted 
by Uyeda (1986) can be the passive phenomenon of the mutual receding o f continental plate and trench 
zones. The cause of this receding could be the gravitational sinking o f the subducting plate. 

A non conventional insight on the cause of the global pattern of the thench-arc structures can be 
gained by considering the Pacific hemisphere FKS and SKS. The assumed significance of FKS and SKS 
leads directly to the conclusion that the disposition and shape o f trench-arc zones is not due to local 
causes (whether in space or in time) regarding each of them, but that causes exist, which link these zones, 
their disposition and their shape to a single huge fracture process related to very deeply rooted "density 
scarps", or "compositional scarps". The pattern of the Pacific sea-floor ages (Larson et al., 1985) suggests 
that this very deep fracture process must go back at least to Early Jurassic. 

In other words, the process o f opening o f the back-arc basins should be considered quite different from 
a near chaotic process not related to the neighbouring back-arc basins and also it should be considered very 
far from being related to nothing but the fortuitiousness of the subduction process. The presence of the 
same surface area shape in very far zones can mean that a three-dimensional complex decoupling process 
among fragmentated spherical shells (see appendix for an oversemplifled example) accounts for the mutual 
kinematics among the members o f the described supersymmetry. The kinematics, in an expanding earth 
view, of the continental members o f the SKS is shown in figure 7a,b,c. The similarity relation between the 
shapes o f the Eastern Asiatic Arc-tienches zones and the Artie Laurentian Continental margin suggests 
the permanence into the mantle and lithosphere o f a memory of ancient structures. This memory could 
have its practical expression as a very long density or compositional scarp and deep geofracture, along 
which the arcs tend to emplace theirself. In this way it is also possible to explain the exception of the 
linear shape of the Tonga-Kermadec trench zone (which is the only non arcuate trench of Western Pacific) 
through its similarity with the eastern South American margin. 

Concluding remarks 
Although the existence o f a pattern o f plate shape similarities which brings so many problems to 

the concept of subduction clearly favours the Expanding Earth hypotesis, we must also remember that 
this theory finds difficulties when its result is compared to the palaeo-lenght of the day data at least in 
no-varing G cosmologies. On the other hand, we also have many geological and palaeontological clues 
(Hughes, 1975; Simpson, 1983; Shields, 1979, 1983; Tarling, 1981; Davidson, 1983; Sahni, 1984; Newton, 
1988; Carey, 1976, 1986, 1988) all supporting, with different strength, the kinematics suggested by the 
Expanding Earth. Laking definitive results of the VLBI direct measurement of the plates motion, the 
balance of the evidence pro and coniro is thus still not conclusive (Scalera, 1990b), but the Pacific SKS 
represent a new strong reason to take into consideration the Expanding Earth hypothesis. 
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Fig.8: An heuristic model, not necessarily realistic, explaining both the persistence of the outlines o f distant 
continents on the morphology of the Pacific sea-floor and their mutual symmetries. In a vertical 
section is represented the opening of the Pacific. Following a version of the Expanding Earth theory, 
Australia and South America are initially matched. The depths of the boundaries between pairs of 
strata are not specified. The vertical decoupling, like a "comb' ' among horizontal strata, allows to 
transfer toward a side of the opening basin a "memory" of the horizontal shape present at some depth 
on the opposite side. See the appendix text. 
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A P P E N D I X 

A N H E U R I S T I C M O D E L 

An heuristic model o f the evolution o f the Pacific basin in the light o f the existing symmetries has 
been developed. This model has no pretense to be strictly realistic but only to demonstrate the possibility 
of constructing at least one member o f a whole class of models, also very different each other and from 
the proposed one. 

The model concerns the South Pacific evolution, but very similar ones can be developed for the North 
Pacific. The porpouse o f the model is to show how it is possible to reproduce the pattern of huge tectonic 
lineaments (continental scarps, mid-oceanic spreading ridge, trenches) facing to, or emplaced in, the South 
Pacific. The model is the simpler mechanicistic one to conceive. 

Figure 8a shows a vertical section o f Australia and South America matched along their pacific margins, 
following the prescriptions of the Expanding Earth theory. The fundamental hipothesis is that the margins 
of the continents are very deeply rooted tectonic discontinuities, which are able to cross the mantle 
stratification, o f which the vertical whidt are not specified here. 

The separation o f the two continents (fig.8b) can happen along different portions of the the vertical 
fractures which are enplaced below the line of the continental perimeters. The intermediate strata con
serves, in this way, in its western margin, a record o f the Australian western margin. Virtually the shapes 
of the two profiles have to grossly coincide. The same decoupling process preservs the shape of the South 
American atlantic margin, which is recorded in the eastern margin o f the deepest strata which is shifting 
westward. 

The next phases o f the opening o f the basin are shown in fig.8c,d. It is conjectured that the up welling 
flux of materials is strongly influenced by the presence o f the overhang (protrusion) of the strata. The 
flux tends to follow the contour o f the margins and to propagate stress toward the surface which is 
morphologically affected. The flux lines are represented by thin arrows, the shear stress by a greater 
arrows pair. The final phase, the modern situation, is reached in fig.8e. 

The advantage of this model is its simplicity because it abscribes the shape similarities to old sover-
imposition of structures which afterwards mutually separate. Virtually, well known mobilistic ideas are 
proposed again, which are today recognized as valid in the Plate Tectonics theory. No news but a three-
dimensional extension o f the mobilism including very deep stratification. Another advantage is the gross 
similarity between the proposed bifurcate structure o f the upward mantle flux and the actual flux pattern 
found in the Southern Pacific by seismic tomography. T w o low velocity zones (or low density, or high 
temperature), under Nazca and under Tasmania and Coral seas, meet theirself in a unique anomaly in 
the depth (Dziewonski, 1984; Woodhouse e Dziewonski, 1984; Inoue, 1990). 

Difficulties are several. One o f these consists in the complicated mechanism of separation of the "fitted 
combs" deep strata (fig. 8a,b,c,d,e), although Plate Tectonics presents analogous difficulties concerning 
the shifting o f the continental bloks on the astenosphere. Another difficulty resides in the not obvious 
application o f the proposed model to the Atlantic basin, were the middle-oceanic ridge is unique and 
central. 

Problems arise also from the presence of islands and continental submerged plateaux near Australia 
(the Campbell Plateau). These problems are linked to the existence o f the shape similarities and sym
metries, their permanence, costance in time of their shapes or possible evolution. Solution to preceding 
difficulties are not yet available. 

The possibility to express argument pro and coniro the proposed model emphasizes its intrinsic 
provisionalness, and shows the opportuneness to shearch ways and solutions also radically different which 
could adopt the regularity of the liquid core flux or of the topography of the core-mantle boundary. 
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