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Geological structure of the equatorial Mid-Atlantic Ridge
(MAR) is rather specific. Very long and very deep transform
faults of transoceanic type are present, and distance of rift
zones between them is rather short. There is gravitational and
mantle temperatures minimum below the equatorial Atlantic,
related to colder oceanic lithosphere then those below the
normal MAR (Bonatti et al., 1993). Equatorial MAR
magmatism is represented by rift basalts of various
composition and genesis: from normal tholeiites to the
tholeiites enriched in Na and to alkaline basalts. Two
important geochemical anomalies in the North (14-17ºN) and
in the South (1ºN-1ºS) parts of MAR belong also to the
peculiarities of the rift magmatism. Elevated concentrations of
trace elements and radiogenic isotopes (206Pb/204Pb=20,
207Pb/204Pb=15.6, 208Pb/204Pb=30.5, 87Sr/86Sr=0.7030 and
143Nd/144Nd up to 0.5128) in the melts are typical for the
magmatism of these zones. Characteristic ratios of the
incompatible elements lie in the following ranges: Hf/Lu: 4-
10, Nb/Zr: 0.02-0.2, Ce/Pb: 18-30, Th/La: 0.04–0.12, Ta/La:
0.03–0.09.

Pb, Nd and Sr isotopic composition of the glasses from the
South and the North geochemical anomalies showed that the
enriched end-component corresponds to the mixture of the
HIMU and EM-II components and is similar to the basalts
from the islands of the Cameroon line and carbonatites as well
which origin is directly connected with the melting of the
enriched continental mantle.

It is conceivable that spreading of this region has taken
place along earlier existing faulting depressions such as
Benoue trough in Africa and Amazone depression in the South
America. Some 80 million years ago spreading acquired
latitude direction typical for the rest part of the Atlantic
Ocean. Subcontinental and suboceanic mantle could have been
involved in the melting during geochemical anomaly
formation in the North and in the South of the equatorial
MAR. The mantle could have been metasomatized at the early
stages of the spreading at the expense of penetration of the
enriched melts. These portions of heterogeneous mantle could
be preserved for a long time due to extremely complicated
motions of separate blocks of the oceanic lithosphere.
Subsequently the ocean crust formation was accompanied by
repeated transference of the fault axes, ridge jumping,
lithosphere deformations, and formation of the huge system of
long faults and mantle streams along them.
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Sudden changes in the planetary albedo due to a
chicxulub-sized impact on Earth can affect the climate for
decades. This long timescale of changes in the radiative
forcing on the Earth will influence the temperature distribution
in the ocean. A simple scale analysis show that the critical
timescale of a complete reduction in the solar insolation is
approximately a decade for the present temperature
distribution in the ocean. If a complete reduction of the solar
insolation exceeds a decade the ocean will be cooled down to
the freezing point of seawater and the ocean surface will be
covered with sea ice.

A simple coupled climate model is used to investigate the
sensitivity of the climate system to abrupt changes in the solar
insolation. The model resolves the ocean and atmospheric
meridional energy transports explicitly and includes a
thermodynamical sea ice model. We show that the radiative
forcing associated with an impact of a similar size to the one
which occurred at the K/T-boundary, has a significant
influence on the climate system, and that the outcome of such
an impact is critically dependent upon the initial thermal state
of the ocean. Ultimately, such an impact could have led to a
complete ice-covered Earth due the combined effect from the
decreased insolation and the ice-albedo feedback.

The initial thermal state of the ocean before an impact
depends on the surface fluxes of energy and freshwater and
the ocean circulation itself. Therefore the thermal buffering
effect of the ocean would be higher during periods with warm
climatic conditions which for example could prevail during
periods with a high atmospheric greenhouse gas concentration.
The models sensitivity to impacts is determined as a function
of the greenhouse gas concentration and the solar insolation
level. We show that the 1.4% lower insolation and the 2-4
times higher than present pCO2-values which prevailed during
the Cretaceous prevented a glaciation after a K/T-sized impact
because of the initial warm ocean temperature distribution. A
critical period could have been passed during the
Carboniferous, about 300 Myr ago, as the low atmospheric
pCO2 level and the low insolation would have caused a
significantly colder ocean and thereby made the Earth more
vulnerable to a K/T-sized impact. Low latitude glaciations, as
seen during the Neoproterozoic, could have resulted from a
perturbation, if the Earth initially was in a cold state.


