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Analysis on the Changes in the Paleoenvironment
and Biomass during Geomagnetic Reversal
by Means of Oxygen and Carbon Isotope

Nobuaki NIITSUMA* and Noboru FuJjII*

Geomagnetic reversal is one of the basic characters of the earth and the reversal have
been repeated during geologic time. So we can say that it is a basic problem in the history
of the earth what happened during geomagnetic reversal. Because the geomagnetic field
is controlling the magnetosphere of the earth, the geomagnetic reversal should affect the
paleomagnetosphere. The magnetosphere is controlling the input of the solar particle into
the upper atmosphere, specially troposphere and stratosphere. Because the duration of
the reversal is thought less than 1000 years, we should use the high resolusional record in
ti'me to document what happened on the earth during the geomagnetic reversal. We
selected the upper bathyal sediments with higher rate of sedimentation than 3m/kain Boso
Peninsula, central Japan, which is located to the northwest of trench-trench-trench type
triple junction. The sediments record the geomagnetic reversal between the Brunhes
Normal Geomagnetic Polarity Epoch and the Matuyama Reversed Geomagnetic Polarity
Epoch of 0.73Ma. We made analysis of paleomagnetism of sediments, carbon and oxygen
isotope of benthic foraminiferal tests, and foraminiferal fauna of the sediments and got the
following results : »

1) The Brunhes-Matuyama reversal can be located on a small depression in oxygen
isotopic ratio curve at the boundary between stage 19 and stage 20 of oxygen isotope
stratigraphy (EMILIANI, 1978). '

2) The carbon isotopic ratio of the ocean reduced by 1Y%, during the reversal.
The change in the isotopic ratio corresponds to the the 40% reduction of the biomass
on the earth. A large amount of CO: gas flows into the ocean and atmosphere from
biosphere can be estimated, and a small depression in the oxygen isotopic ratio can
be explained as the green house effect by the flowin of CO. gas.

3) The big changes in planktonic foraminiferal fauna were detected during the
reversal. More damage can be found in the planktonic foraminiferas with shallow-
er (depth habitats in the ocean water column. The damage in the planktonic

foraminiferas shows that it was caused by the harmful ultraviolet ray which is usually

1984%- 4 H10H &8
* R AR AR ERRL A #E  Institute of Geosciences, School of Science, Shizuoka University, 422 Shizuoka, Japan.



124 woE £

B - 5

absorbed by the ozone layer in the upper atmosphere It means that the changes in the

carbon isotope and foraminiferal fauna are records of the changes in the ozone layer.
The ozone can be destroyed by the high energy particle from the sum and the partic
with change cannot flow into the upper atmosphere by the shield effect of geomagnetic
field. The paleomagnetic data shows that most of dipole parts of the geomagnetic field

were lost and the non dipole parts remained during the geomagnetic reversal. Such a
geomagnetic field should induce the unstable magnetosphere with diurnal change and
the earth lost the shield effect from charged solar particles.
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Fig. 1. Locality map of studied area.
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Fig. 2. Magnetostratigraphic division, lithostratigraphic
division, key tuff, geomagnetic polarity, oxygen
isotopic stratigraphy of benthic foraminifera Bulimina
aculeata (top of the measured points made on Recto-
bolivina bifrons), age based on magnetostratigraphy,
and horizon in Neogene and Quaternary marine se-
quence of Boso Peninsula in meters.
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Fig. 3. Oxygen and carbon isotopic results of benthic
foraminifera B. aculeata ( -) and R. bifrons (X)
around geomagnetic reversal between Brunhes Nor-
mal Geomagnetic Polarity Epoch and Matuyama Re-
versed Geomagnetic Polarity Epoch.
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Fig. 4. Relation of oxygen isotopic ratio and carbon isotopic ratio of
benthic foraminifera around Brunhes-Matuyama Geomagnetic Reversal
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Fig. 5. Change in the numbers of planktonic foraminiferal group A, B, C, and D,
normalized by the total number of benthic foraminifera, and the latitude of vir-
tual geomagnetic pole around Brunhes-Matuyama Geomagnetic Reversal.
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Present Magnetosphere;

Diurnal change in paleomagnetosphere
at perpendicular stage during
geomagnetic transition

(Saito, 1977)

Fig. 6. Diurnal change in the shape of magnetosphere of the earth during
geomagnetic reversal (Saito,1977) and the present magnetosphere. The
shapes are views from north pole direction, and geomagnetic pole lacates
on the equator and the intensity of geomagnetic field is reduced to one
fifth of the present field in the case of the reversal.
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