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ABSTRACT 

Stable carbon isotope ratios (13C/ 12C) of cellulose extracted from wood belonging to the last 
glacial-maximum period (20 ± 2k yr) is on the average 4 %0 higher than that for the 
corresponding ratios from the recent interglacial age, and could not be the result of any 
changes in humidity or temperature alone. This temporal variation of /J 13C in wood cellulose 
corresponds chronologically to the reduced concentration of atmospheric C02 measured in 
glacial ice cores, thus providing the first direct evidence of the effect of reduced atmospheric 
C02 concentration on land biota. The higher lJ 13C in wood cellulose and the manner in which 
it varies with time could be explained if, in addition to causes introduced by a changing ocean 
chemistry during glacial time, there is an additional carbon reservoir created by vegetation 
flourishing in the newly exposed land surfaces accompanying a lowering of the sea level. 

1. Introduction 

Carbon dioxide forms an important component 
of the atmospheric constituents principally 
through its role in terrestrial productivity and 
oceanic chemistry and its ability to act as a 
"greenhouse" gas. Therefore, there is growing 
concern in the past few decades over its steady 
increase, due mainly to anthropogenic factors. 
There have been suggestions that there is a link 
between the rising C02 levels in the atmosphere 
on the one hand and the observed global tem­
perature rise that has been reported on the other 
(Manabe and Wetherald, 1980; CDAC, 1983; 
Hansen et al., 1981; Woodwell et al., 1983). 
Evidence also seems to exist that photosynthesis 
and related plant activity may already be 
responding to such an increased level of atmos­
pheric C02 (Lemon, 1983; LaMarche Jr. et al., 
1984). Thus, a knowledge of past C02 variations 
in the atmosphere and its accompanying isotopic 
variation assumes great importance and may be 
vital in any global climate as well as carbon cycle 
modelling studies. 
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Recent trend in the concentration of atmos­
pheric C02 is known from direct measurements 
which are available for the past few decades 
(Keeling et al., 1979, 1984; Mook et al., 1983). 
The possibility of obtaining direct information 
regarding C02 fluctuations in the past from air 
trapped in polar ice cores has provided a fresh 
impetus to carbon dioxide research (Neftel et al., 
1985; Raynaud and Barnola, 1985; Barnola et al., 
1987; Sigenthaler and Oeschger, 1987; Neftel et 
al., 1988; Stauffer et al., 1984). Studies utilizing 
this technique reveal interesting information 
related to C02 variations over time scales of 
centuries or even millienia. For example, these 
results point to an increase of almost 23 % in the 
atmospheric C02 concentration between 1750 
and the present and, more strikingly, document a 
substantially lower atmospheric C02 level during 
the concluding phase of the last glacial period, 
between 20k years and 16k years before present. 
While a C02 concentration record in ice cores 
from Greenland indicate concentrations as low as 
180 ppm during the last glacial maxima, it is 
generally believed that, given all the uncertainties 
























