New master chronologies from historical and
archaeological timber in Eastern Austria.
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Cross-dated tree-ring series
originating from living trees (114
sites) as well as historical wooden
samples (almost 500 objects), from
the central and eastern part of
Austria, were split into four regions:
Northern foothills of the Alps,

, southern foothills of the
Alps and easternmost Austria. The
borders of these regions were defined
by the forest eco-types, and the
existing climatic regions (mainly
precipitation) in Austria. For all four
regions master chronologies could be
established.

Figure 1: Grid beams of the chronologies
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Chronologies of Norway spruce
(Picea abies L. Karst.), fir (Abies
alba Mill.) and larch (Larix decidua
L.) are common in all regions. Setting
up an oak- (Quercus sp.) chronology
was possible for the most eastern
region of Austria. At eastern Austria a
pine  (
.) chronology was
established. Likewise, a stone-pine
.) chronology was
established for the alpine region.
Each  single  chronology was
crossdated against all others (Table
2).
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Bridging the period between roman
(3rd century AD) settlements and
existing wooden structures (10th
century AD) was possible by using
sub-fossil logs that originated from
alpine lakes and bogs.

Table 2: Crossdating the chronologies
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Figure 2: The Dachstein-Hallstatt-Graph (indexed tree-ring chronology, number of series)
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Figure 3: Distribution of the cross-dated
tree-ring series
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The world-wide precipitation amount increased at
about 2% within the 20" century due to a chang-
ing atmospheric circulation. The spatial and tem-
poral variability of this increase is not completely
understood. Hence, for a profound assessment of
the impact of global change on the regional scale
further spatial high resolved analyses are indis-
pensable. These analyses can only benchmark the
current precipitation patterns by using long-term
reconstructions. These reconstructions should
place recent changes in context of the previous
environmental situation, Although earlier studies
indicate that precipitation is a dominant growth-
limiting factor at specific sites, only few atternpts
have been made in Central Europe to reconstruct
precipitation from tree rings. Initial dendroeco-
logical investigations in the Rheinische Schiefer-
gebirge confirm the strong influence of precipi-
tation on growing-patterns of oaks and demon-
strate that tree-ring/climate-relationships are not
constant over time. In this study long and annu-
ally resolved tree-ring records will be used to es-
timate changes in precipitation variability over, at
least, the last three centuries for the northern low
mountain ranges in Germany and parts of some
neighbouring countries. By combining recent and
historical ring-width series, we intend to analyse
the signals of both, temperature and precipita-
tion on tree-ring growth in order to reconstruct
precipitation patterns. A new methodological ap-
proach will be established, whereby we will con-
sider the spatial and temporal variability of rela-
tionships between tree rings and climate. This ap-
proach combines dendroecological methods and
multivariate statistics such as cluster analysis and

GIS techniques. To include the spatial variability

of precipitation patterns in the dataset a spatially
high-resolved network of sites will be arranged
for the entire study area. The reconstructions will
present precipitation variability on different tem-
poral scales, from interannual to multi-decadal.
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Synchronized tree-ring data from living trees (114
sites) and historical wooden samples (almost 500
objects) from Eastern Austria were split into four
regions: Northern foreland of the Alps, the Alps,
southern foreland of the Alps and easternmost
Austria. The borders of these regions were defined
by the forest eco-types, and the existing climatic
regions (mainly precipitation) in Austria.

For all four regions master chronologies could be
established. Chronologies of Norway spruce (Pi-
cea abies Karst.), fir (Abies alba Mill.) and larch
(Larix decidua L.) are common in all regions,
Setting up an oak- (Quercus sp.) chronology was
possible in the north of the Alps, and for the most
eastern region of Austria, At eastern Austria a
pine (Pinus nigra L.; Pinus sylvestris L.) chronol-
ogy was established. Likewise, a stone-pine (Pi-
nus cembra L.) chronology was established for
the alpine region. Each single chronology was
crossdated against all others.

Bridging the period between roman (3" century
AD) settlements and existing wooden structures
(10" century AD) was only possible by using sub-
fossil logs that originated from alpine lakes and
bogs.
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Region Fir 'Q Spruce  Larch Pine Oak Stone pine
North foreland 1242 - 1997 [1041. 1996 | 1602 - 1995 1291 - 1437

Alps 1619 - 2003 958 - 2005 {1475-1998 1162 - 2003
South Foreland |1225-1353 {1322 - 1726 )

Eastern Austria | 977 - 1998 1287 - 1915 [ 1508 - 1720 (1237 - 2003 | 1172 - 2003

Xylem formation in Norway spruce at twe
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Cambial activity and xylem growth ring formation
was studied in Norway spruce (Picea abies) with
pinning technique in the vegetation periods 2002
and 2003, Experiment was performed at Alpine
site Pokljuka (1250 m a.s.l.) and lowland planta-
tiont Sorsko polje (350 m a.sl) at weeldy intervals.
Daily temperatures and amount of precipitation
were recorded by weather stations located nearby
both plots. The xylem increment was determined
by investigation of permanent transverse sections
stained with safranin and astra blue using a light
microscope and an image analysis system. At Sor-
sko polje, the duration of the cambial activity was
around 17 weeks {(from the end of April until the
end of August) in the year 2002 and 11 weeks (from
the end of April until the end of July) in the year
2003. 'The onset of the cell divisions was compa-
rable in both years, but the cessation of the cam-
bial activity occurred considerably later in the year
2002. As a result, the xylem growth rings formed
in the year 2002 were much wider (1.5-2.0 mm; 52-
62 cells) than in the year 2003 (0.5-0.7 mm; 30-40
cells). Earlier cessation of the cambial activity can
be explained by abnormally warm and dry summer
in 2003. Sorsko polje is draught sensitive site and
therefore the amount of precipitation seems to play
the most important role in the duration, especially
in the termination of the vegetation period. Hence,
the differences in xylem growth ring widths could

be due to higher amount of precipitation in the sec-
ond part of the growing season, in the period of late
wood formation in the year 2002, At Pokljuka, the
growing season was around one week longer in the
year 2002 (12-13 weeks; from the beginning of May
until mid-August) than in the year 2003 (11 weeks;
from mid-May until mid-August). The cambium
initiated cell divisions earlier possibly because of
higher air temperatures in spring 2002. The veg-
etation period of Norway spruce trees at Poldjuka
is mainly limited by low temperatures. Late snow
melting and lower air temperatores in spring 2003
could explain delay in the beginning of cambial ac-
tivity. As a result of longer cambial activity in 2002,
the xylem growth rings were a little broader (0.8-
1.4 mm; 32-49 cells) comparing to the increment
formed in the year 2003 (0.6-1.0 mm; 30-39 cells).
In spite of the comparable duration of the cambial
activity at Pokljuka and Sorsko polje in the year
2003, the xylem growth rings at the latter plot were
significantly narrower. Supposing that the total
xylem growth ring width is a sum of duration and
dynamics of cell divisions in the cambium and ra-
dial expansion of the xylem cells, we can conclude
that the rate of the wood formation was higher at
Pokljuka reflecting in wider xylem growth rings.
Growth of trees is sensitive to environmental con-
ditions determining onset, duration, rate and ces-
sation of the individual phases of xylogenesis.

Changes in the number of sapweed-
rings on o2k in Hungary

Andras Grynaeus

One of the most significant characteristics of the
sapwood is that the number of its year-rings is con-
stant within a given species and a given territory.
While the tree thickens the sapwood contains al-
ways a constant number of year-rings at the edge



