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salt water is flushed out, and the major part of the
annual discharge and sediment Joad flows into the
Kara Sea. The finer sediments continue flowing seu-
ward, toward the Arctic basin.

The genetic interrelation of river, delta, submarine
canyon, and abyssal fan does not hold strictly for the
Yenisey-Ob’ system. The northern Kara Sea contains 3
major physiographic provinces—the St. Ann and Voro-
nin Troughs, separated by the Central Kara Plateau.
Most of the sediment is carried to the Arctic basin
along the eastern side of the longer, deeper St. Ann
Trough, a sediment transport distance of approxi-
mately 600 km. The sediment may then go through a
submarine canyon (no conclusive data available) to an
abyssal fan (suggested on conteur maps of the Arctic
basin).

Sediment-distribution patterns in the St. Ann Trough
reflect the transport of the distal deltaic sediments
across the area. The sediment on the eastern side is
fine silty clay, containing abundant illite, chlorite, and
mica, with a high organic carbon and water content,
and with a limited, dominantly arenaceous, foraminifer
population. The sediments on the western side are
much coarser, have smaller organic carbon and water
contents, and contain an Arctic foraminifer population.
In addition to some illite, the dominant clay mineral is
locally derived kaolinite.

Abundance of the foraminifers appears to be directly
proportional to bottom temperature and pH. The dis-
tribution is not a simple depth zonation. Globigerina
pachyderma is the only planktonic species found.
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BIPOLAR SYNCHRONEITY OF LATE CENOZOIC

PALEOCLIMATIC CYCLES

There are now evidences that during the past
700,000 years, the Brunhes Normal Magnetic Epoch,
temperatures were significantly cooler in both polar
areas, in temperate regions, and even in tropical
areas. In the Arctic there was a significant ice cover
during the Brunhes; in the Antarctic, temperatures
ranged between about 0 and 5°C in contrast to tem-
peratures mostly above this during the Matuyama
Reversed Magnetic Epoch.

Evidences of cooler temperatures in temperate areas
during the Brunhes consist of invasions in both hemi-
spheres of sinistrally coiled populations of Globorotalia
pachyderma (Ehrenberg), a cold-water planktonic
foraminifer. Some climatic cooling took place in tropi-
cal areas during the Brunhes as shown by the invasions
of tropical areas by temperate species of planktonic
foraminifers, the Globorotalia inflata and G. puncticu-
lata padana groups, and the marked decline in the
abundance of the tropical index Sphaeroidinella de-
hiscens. Bipolar synchroneity of paleoclimatic events
is supported by independent isotope analyses of ice
samples for the Wisconsin cold interval.

Earlier major bipolar cooling cycles occur in the
Pliocene, Neogene Zone 21, and the late Miocene,
with the maximum cooling in the Neogene Zone 17.
Evidences consist of the major expansions of polar
sinistrally coiled populations of Globorotalia pachy-
derma (Ehrenberg) into temperate areas during these
cooling cycles, paleobotanical indications of cooling,
and the association of marine glacial deposits with
late Neogene polar faunas beginning in the late Mio-
cene. .
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OKHOTSK-C HUKOTSKIY BrLr AND PROBLEM OF VOL-
CANIC ARCS IN NORTHEAST ASIA

1. The Fast Asian volcanic belt system is between
the circum-Pacific zone of Cenozoic folding in the
northeast and the interior, more ancient, mainly Meso-
zoic tectonic zones. The size of the East Asian system
is comparable to that of recent volcanic arc systems.

2. The largest element of the East Asian system, the
Okhotsk volcanic belt, is characteristic of marginal-vol-
canic belt structures. The basic features of the belt
were formed during the Aptian-Albian and Cenoma-
nian-Turonian Stages. Andesite volcanism prevailed
during these stages. In addition, granitoid magmatism
was widespread and accompanied by the formation of
large-volume ignimbrite fields.

3. Comparative structural, petrologic, and historic-
geologic analyses reveal a considerable difference be-
tween the Okhotsk-Chukotskiy belt, on the west, and
the Kuriles-Kamchatka arc, on the east.

4. Subaerial, mainly andesitic volcanism formed a
well-defined zone—now widely exposed—in the base-
ment structures of the Okhotsk-Chukotskiy belt. The
zone developed simultaneously with a system of deep
faults, which during the Mesozoic separated the Verk-
hoyansk-Chukotskiy belt (west of the Okhotsk-Chukot-
skiy belt) and the Anadyr-Koryak-Kamchatka geosyn-
cline (east of the Okhotsk-Chukotskiy belt). During
the Late Jurassic and the first half of the Early Creta-
ceous, the Okhotsk-Chukotskiy volcanic belt (in rela-
tion to other belts mentioned) played the same role as
does the Kuriles-Kamchatka volcanic arc today. The
Kuriles-Kamchatka arc separates western Kamchatka,
the Sea of Okhotsk, and Hokkaido on one side from
the Kuriles-Kamchatka Trench on the other.

5. The Late Jurassic and Early Cretaceous Okhotsk-
Chukotskiy volcanic arc was a peculiar bordering
structure, which separated the Anadyr-Koryak-Kam-
chatka geosyncline system (a trench on the east), then
at the early stage of its development, from the Verk-
hoyansk-Chukotskiy region of Mesozoides which was
in a more advanced stage of development (stage of
epigeosyncline orogenesis).

Development of the Okhotsk-Chukotskiy marginal
volcanic belt began during the Aptian-Albian when the
Anadyr-Koryak-Kamchatka system entered a stage
when there was a large terrigeneous sedimentary accu-
mulation, whereas the Verkhoyansk-Chukotskiy area
was a consolidated continental block tending to rise.
The volcanic belt developed on the site of the volcanic
arc and extended far beyond the limits of the original
arc—covering Mesozoides structures, even older mas-
sifs, and the peripheral zone of the Anadyr-Koryak-
Kamchatka geosyncline system.

6. Gradual migration of volcanic arcs toward the
Pacific did not occur in northeast Asia. Instead, the
appearance and development of northeast Asian arcs
were somewhat irregular in time and space.

The structure and tectonic development of these
belts and structures are important in considerations of
the general problem of andesite volcanism.
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FORAMINIFERAL BIOSTRATIGRAPHY OF MESOZOIC OF
NORTHERN ALASKA
Benthonic Foraminifera have proved to be useful

biostratigraphic indicators in the Mesozoic marine clas-



