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KMERGENCF. MODEL FOR FORMATION OE ALI-IIIAN ARC 
It is generally believed that the Aleutian arc has 

been formed as a result of a North Pacific crustal plait-
being thrust into the Aleutian Trench and beneath the 
Aleutian Ridge. Several bathymetric and magnetic fea­
tures along and south of the Aleutian arc conflicl with 
that model of convergence between crustal plates, 

A new model is proposed which calls for the devel­
opment of the Aleutian arc by the emergence of mate­
rial from the underlying mantle as the North Pacific 
plate is pulled away. The pattern of magnetic anoma­
lies suggests that an ancestral Aleutian Ridge may have 
been the source for Late Cretaceous and early Tertiary 
southward sea-floor spreading. The present Aleutian 
Ridge was built during the Cenozoic by uplift and the 
accumulation of volcanogenic material. The Aleutian 
Terrace and Trench are half-grabens which have been 
collecting sediments since their probable late Tcitiaiy 
formation. Tensional first motions of earthquakes be­
neath the trench may reflect its continuing formalion. 
although there is no evidence of appreciable hori/.onial 
motion associated with its development. Basins al the 
bottoms of submarine canyons that cut into ihe Aleu­
tian Ridge suggest that the Aleutian Terrace is siill 
opening. 

The Aleutian and Bowers basins have been collecting 
thick sedimentary deposits since the formation of the 
ancestral Aleutian Ridge. Bowers Ridge probably was 
pushed up from the Aleutian basin during late Tertiary 
deformation of the Aleutian Ridge. 
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PERMAFROST AND ENVIRONMENTAL-ENGINEERING PROB­
LEMS IN ARCTIC 

The existence of permafrost causes unique engineer­
ing geology problems for the development of Arctic 
regions. Permafrost is a naturally occurring material 
that retains a temperature colder than 0°C continuous­
ly for more than 2 years; this layer of frozen ground is 
designated exclusively on a basis of temperature. It is 
estimated to underlie 20%, or about 12 million sq mi, 
of the land surface of the world. It occurs in 80% of 
Alaska and 50% of Canada and the USSR, it is .^000 
ft thick in northern Siberia, 2,000 ft thick in northern 
Alaska, and thins progressively toward the south. 

The ice content is probably the most important fea­
ture of permafrost affecting human life in the north. 
Ice exists as pore fillings, segregations, wedges, pingo 
ice, and buried ice. The segregations are the most ex­
tensive but least spectacular type of ground ice. Ice 
wedges are widespread and may occupy 10'/; by vol­
ume of the upper 10 ft of permafrost, jerry Brown of 
CRREL estimates that 350 cu mi of ground ice exists 
in the permafrost of the Arctic coastal plain of Alaska. 

The most dramatic, widespread, and economically 
important examples of the influence of peiniafrosi on 
life in the north deal with construction and mainte­
nance of roads, railroads, air fields, buildings, dams, 
sewers, pipelines, and communication lines. Engineer­
ing problems are of 4 fundamental types: ( l l those 
involving thawing of ice-rich permafrost and subse­
quent subsidence of the surface under unhealed struc­
tures such as roads and airfields; (2) those involving 
subsidence under heated structures; (3) those resulting 
from frost action, generally intensified by poor drain­

age caused by permafrost; and (4) those involved only 
with the temperature of permafrost causing buried 
sewer, water, and oil lines to freeze. 

Normal building techniques commonly mnsl be moll­
ified at additional costs because of permafrost, but de­
spite special problems unique to the far north, develop­
ment in permafrost regions will continue at an ever-in­
creasing rate. Improvements in scientific and engineer­
ing approaches, plus careful geologic site selection and 
study of the permafrost problem, will allow successful 
expansion into polar areiis 
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GEOLOGY OF SVERDRI I> BASIN 
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SIBERIAN ARCIK SIIIJ I 

Two separate and geologically and structurally dif­
ferent depositional basins (Kara and Laptev Seas) are 
distinguished in the midille Siberian Arctic shelf; both 
were formed by Neogeni-(}ualernary movements. 

These neotectonic hasiiis are superposed discordantly 
on a Mesozoic-CeiKi/oic platform sedimentary cover 
which overlies peiicplancd lold structures of circum-
Pacific affinity Intense lectonic movements in vast ar­
eas beyond the limits o! the Circum-Pacific geosyncii-
nal belt extended as l:ii northwest as Severnaya 
Zemlya-Novaya /einlya I'av-Khoy, thus modifying 
the ancient Mructiue ul the Riphean (Proterozoic) 
Northern Asia plailoini. and the Caledonian and Her-
cynian fold sliucluies adjacent lo it. 

On recent rises, only liagmeiUs of intensely dislo­
cated (by circum-Pacilic leclogenesis) zones are ex­
posed; they can be i raced beneath the Mesozoic-Ceno-
zoic cover by geophysical methods. Zones of intense 
dislocations are sepaiated bv relic blocks of the inner 
massif type. The age of the closing of the folding and 
orogenic processes uithlii those zones becomes younger 
from west to east luini I ale Permian to Early Creta­
ceous. 

The age of the basalt layer of the Mesozoic-Ceno-
zoic platform cover changes according to the age of 
the latest folding. Ihe inner structure of the platform 
is described in terms ol ( I ) isometric areas with evenly 
downwarped basement, and 12) elongated svvells and 
associated depressions. The swells and depressions cor­
respond to buried, intensely dislocated zones. The iso­
metric areas correspond lo underlying relic blocks 
where platform conditions had been unchanged since 
basement consolidalion and where several slruclural 
complexes had developeii in the platform cover. 

In the upper beds ot the Vlesozoic-Cenozoic cover, 
the structural differences are less pronounced. 

With the use of geophysical methods, 4 classes of 
middle Siberian shelf areas can be outlined: (1) cpi-
Karelian (Riphean I Paleozoic + Meso-Cenozoic 
complex); |2) epi-Baik;ilian (Paleozoic f Meso-
Cenozoic complexes): ( v) epi-Caledonian (middle-
upper Paleozoic Meso-Ceno/oic complexes); and 
(4) epi-circuni-Pacilic > nreso-Cenozoic complexes). 

Type sections compiled fioni geologic and geophysi­
cal data for all classes indiciiie the thickness and com­
position of each complex 


