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Abstract: The stable-carbon isotope ratio ('?C/"C) of tree rings is an important proxy to research past
climate change. Frequently, 8"”C has been measured on the cellulose component of wood xylem, but the

question arises as to whether other wood components or even whole wood, could be analyzed to produce
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similar results. In this paper, cores were sampled from six Pinus tabulacforms trees at Mountain Helan,
which is located at 38°31'N 105°46'E at an elevation 2400~2500 m above sea level. The area is one of the
driest regions in northwest China, where tree growth is primarily limited by precipitation. After
crossdating to establish the age of each ring, they were carefully separated from the cores under a
binocular microscope to avoid carbon contamination. For each of the 30 years, rings were pooled from all
cores, providing whole-wood tissue samples as well as holocellulose and a-cellulose extracted by standard
methods. Each sample was combusted in a quartz tube with copper oxide and platinum wire at 800 C for
two hours to produce CO, that was analyzed on a Finnigan-MAT 251 mass spectrometer. Separate whole-
wood tissue, holocellulose and a-cellulose 3"C chronologies were thus developed for the 30-year period.
Our results show that although there is high correlation among wood components, the climate
relationships with §"*C of tree-ring whole wood, holocellulose and a-cellulose are not uniformly strong.
The strongest climate relationships involve a-cellulose, with §'?C positively correlated with the average
temperature from June to August (r=0.427, P<C0.05) and negatively correlated with the precipitation
from February to July (r=—0.514, P<<0.01). The correlation coefficient for holocellulose with average
June to August temperature is 0. 327, and it is — 0. 481 with February to July precipitation. The same
correlations for whole-wood tissue are —0. 249 and 0. 247, respectively. Additionally, the a-cellulose §"°C
is negatively correlated with tree-ring width (= — 0.545, P <C0.01). These results suggest there is
greater potential for climate reconstruction at this site from 8" C of tree-ring a-cellulose than from
holocellulose and whole-wood tissue. Perhaps the greater stability of 6" C in tree-ring a-cellulose
contribute to its enhanced usefulness for studying past environmental change.
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Table 2 The comparison of corrlation coefficient between tree-ring whole wood, holocellulose, o-Cellilose & '3 C

chronology and monthly mean temperature

Mar. Apr. May Jun. Jul. Aug. Jun. ~Aug.
a- a- Cellilose 0.365" —0.052 —0. 060 0. 252 0.122 0.439" 0.427*
Holocellulose 0. 396 0.177 0. 33 0.295 0.102 0. 25 0. 327
Whole wood —0.207 —0.051 —0.027 —0. 36 —0. 258 0. 09 —0. 249
* % 99% Presents the value exceeding 99% confidence limit; *

95% * Presents the value exceeding 95% confidence limit
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Table 3 The comparison of corrlation coefficient between tree-ring whole wood. holocellulose, a- Cellilose & '3 C
chronology and monthly precipitation
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Feb. ~Jul.
“o 0.004  —0.299 —0.075 —0.098 —0.196 —0.441° —0.306 —0.011 —0.514*"
a-Cellilose
—0. 068 —0.421* —0.017 —0.152 —0.448" —0.376 —0.091 —0.093 —0.481"
Holocellulose
—0.097 —0.146 —0.217 —0.072 0.198 0.161 0. 248 0.128 0. 247
Whole wood
* % 99% Presents the value exceeding 99% confidence limit; *
95% Presents the value exceeding 95% confidence limit
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