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Common name Scientific name Latitude |Longitude
o o
Japanese CYpTEss Chamaecyparis obtusa Endl. 35.6 N [137.5 E
( Hinoki)
g8 o d . s ) ‘

Merkusii pine Pinus merkusii Jungh 11 °N 1107 °E
et De Vr.

Teak Tectona grandis L.f. 7 °s 111 ‘E

Parana Pine Arucaria angustifolia o ¢
O.KRuntze 23 S 50 W

Lingue Persea lingue Nees 38.4°s 71.5°wW

Chhoeuteal Dipterocarpus Sp. 12 ON 107 °E
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'*C EXCESS ABOVE NORMAL LEVEL (%)
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Fig.1 A'C values in the troposphere 2t various latitudes

1953-1987 (Nydal,1988].
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Fig.2 Sampling method for a Lingue.
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Fig.3 & "“C values in tree stems vs. years for a Hinoki
(35.6°N, 137.5°E, Nakamura et al.,, 1987)( o), a Teak
(7°S, 111°E)( 4), and a Merkus Pine(11°N, 107°E)( o).
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Fig.6 Carbon 14 variation in an Araucaria and in the troposphere
at various latitudes
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Fig.7 §"C values in a Hinoki (35.6°N,137.5°E Nakamura et al.,1987)(--), a Teak(7°S,
111°E)(), and a Linguc (38°4'S,71°54'W)(~-) compared with atmospheric & “C
values measured in Northern Spain(42°53'N, 8°26'W)( o), Ethiopia(8°40'N, 38°58'E)
(), and Madagascar(21°27'S, 47°S'E)( a )(Nydal et al,, 1983), Fiji(18°S, 178°W)
() and New Zealand(41°18'S, 174°14'W)( a )(Rafter,1965).
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Fig.8 “C valucs in a Hinoki (35.6°N,137.5°E Nakamura ct al,,1987)(-0-), @ Merkusii
Pinc(11°N, 107°E)(0-), a Teak(7°S, 11I°E)(=), o Araucaria(27°S, 50°W)(4), and a Linguc
(38°4'S,71°54'W)(= ) compared with atmospheric “C values measured in Northern Spain
(42°53'N, 8°26'W)( 0 ), Cthiopin(8°40'N, 38°58'E)( o ), and Madagascar(21°27'S, 47°5'C)(a )
(Nydal et al, 1983), Fiji(18°S, 178*W)( 4 ) and New Zealand(41°18'S, 174°14'W)( o )
(Rafter,1965).
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Photo.1

Cross section of a
Merkusii Pine.

False annual ring. X40.

2
»-"{{_, .’:,\(.:
3 e
‘Photo.2 Cross section Photo. 3 Cross section of a

of a Lingue. X40. Parana Pine.False annual ring.

o

Photo.4 Cross section Photo.5 Cross section of a

of a Teak. X40. Teak. Narrow-ring. X40.
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v4C Concentration in Tree Stems

Yoji Kikata , Hitoshi Yonenobu' *, Fumio Morishita
Katsunori Toda , Yoshiaki Hattori-

School of Agricultd;;l Nagoya University, Nagoya
464-01

£
School of Agriculture, Kagoshima University,
Kagoshima 890
In the last report, a Japanese Cypress in Central Japan and a
Seraya in Sabah-Malaysia were analyzed for '4C concentration of annual
rings (AD 1945-1983). Each of annual rings for the Japanese Cypress was
devided radially into 3-4 consecutive sections. The '*C concentrations,
6'¢C, of the sections were measured with a Tandetron Accelerator Mass
Spectrometer in Nagoya University, compared with those of atmospheric
C0.. The good agreement was found between them. This suggested evidently
that the &'*C values of the tree rings could be used to estimate the
5'4C values of atmospheric '*C0; in the past. &'4C variation of annual
rings for the Japanese Cypress were found to be closely related with the
history of executing the nuclear weapon tests in the atmosphere by
considering that the residence time was about 2 years for transforming
C0. from stratosphere to troposphere. By using a variation pattern of
6'4C common to Japanese Cypress and Seraya, the average growth rate of
the Seraya, that has no annual rings, was estimated to be 5.5 mm/year.
And a latitude dependence of the &§'‘C variation was found for
annual rings of the trees (6°N-42'N).
This phenomena seemed to be closely related with the mechanism of
global mixing for bomb-produced '¢C0, in the atmosphere.
In this report the concentrations of '“C in annual rings of tree
stems growing in the southern hemisphere were measured with the
Tandetron Accelerator Mass Spectrometer.

The rapid increase in atmospheric '#CO. was caused by the nuclear
weapon tests since 1950. The same increase of '¢C concentration was
found in tree stems. Because the nuclear weapon tests were mainly
performed at mid- and high latitude in northen hemisphere, the
atmospheric '*C concentration has latitude dependence betewen 1954-1967,
but that in the southern hemisphere was independent of latitude.

Qur study showed the '*C concentration in the stems grown in the
southern hemisphere. And we discussed latitude dependence of the '¢C
concentration in trees on the earth. Using excess '*C as a tracer and
the process to presume the time when a section had formed in a tree.

1. The '“C concentration in the trees which had grown south of
latitude T7°S were independent of latitude and remained constant.

2. The '*C concentration of a section in a tree on the earth is
necessary equal to that in the atmosphere at the latitude where
the tree had grown and at the time when the section is formed.
The &'4C values of the tree rings can be used to estimate those
of atmospheric '4C0,. There are no individual variations in
14C Concentration.

3. The time when the '*C concentration in a tree showed the maximum
value differed with the latitude where the tree had grown.

4. By considering the ¢&'4C variations of annual rings of
Japanese Cypress, Merkusii pine, Teak, Parana pine, and Lingue,
the residence time was about 1-2 years for tranforming CU; from
northern hemisphere to southern hemisphere.

5. This phenomena seemed to be closely related with the mechanism
of global mixing for bomb-produced '*C0. in the the troposphere.
There are two big circulations in the troposphere on the earth.
One goes from the equator to the north, another from the equator
to the south. This mechanism of global mixing for bomb-produced
14C0, in the atmosphere causes the time difference of 1-2 years
in the '*C concentrations in the southern hemisphere.
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