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[P1 Ap investigation of salt subsidence
and industrial pollution using oak
ring-widths

Cheshire has a long history of salt extraction.

Archaeological CVidcnce for this dates from
the Roman Penod (17 to 5% centaries A
with discoveries of lead salt pans (for brine
cently significant

evaporation) annd more re
salt processing sites at Middle arich (‘Qomcm
Salinae, ‘Saltworks™ and at Nantwich. Farly
extraction pro m%ﬁv centred on natural
xpimm bt nineteenth ce nﬁuw pﬂmpmﬁ

I
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‘l his unrepulated

of underground salt strata.
Bastard” and Wild’ brine pUDINg
contimied into the late twentieth century and
resulted fn un-sapported nnderground

. Subsidence associated with these
latge caverns in the Cheshs Saltfiek] has
been sionificant, with sudden collapses m
towns such as Northwich and in the study
area for this research, subsidence rates were
s high as 11 om per annum bLetween 1950

cavitle

(A»
and 1975, This research focuses on the

Fltorm ares hetwean Crevwm and Sandhag!

where large lakes “flashes™ have developed,
particularly in the late twentieth century.
Tree ring-width data (CGuercns robur) from
Flton and from a control site are compared
with brine pumping records, historical
records of the surrounding brine-utilising
industry and meteorological data in order to
test the suitability of tree ring-widths for
reconstructing the timing and scale of
environmental impacts of the salt mduostry in
Cheshire.
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Pl Techmical evolution of wooden craft
during the last millenniom in
Western Europe

Making of wooden objects are mainly
subdued to cultural, economical, political
and religious wills of the human societies. It
is also constrained by mechanical aspects
and due to materials. 4 examples will
lustrate these relationships in space and in
fime: patnting panels, brabantine altar pieces,
wooden covers of manuscripts and medieval
furniture. They show that evolutions are
visible, that the vhythms ate definable, that
J.J} CCEEEES wain COBILE }(m“u Uldn in‘ﬂm §{.dl

dates rell and thar Iﬁ...l'l()\*»’mﬂ(,)\\? can sometimnes

stop and appear again later.
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IP] Tree-ring width vatiability in the
Austrian Alps and its relation with
climate

The annual vardations in radial growth rate
of several tree species, across altitudinal
gradients in the Austsian part of the Bastern
Alps and the relationship between tree
growth rates and chimate over mote than one
century were stucied. Sexies of mean ring-
width measures were created for 1200 trees
of five conifer species. Samples were taken
from living trees of LAbies alba ML, Picea
abres (1) Karst., Larix decidya NMakl., Pinus
cernbra L.oand ,me nigra Ara. Measmrcd. ting-
width data were crossdated using standard
dendrochronological methods. Mean series
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of ring indices were produced by takmg
residuals from a 30-year low-pass smoothing
spline fitted through the raw measured data.
The tree indices for each species from a site
were averaged to create species-specilic site
chronologtes. In total 100 chronologies were
created. Mean monthly temperature and
monthly precipitation measurements from
several cimatic stations weze used to create
long seres representing regional and
seasonal climate variability, The relations
between ring and climate variables were
analysed nsing Pearson correlations.
Principal component analysis (PCA} was
applied to all chronologies and the first

ts for

principal component, which accoun
most of the varability, iﬂ‘ strongly associated
with site altitnde (1=0.88, p<0.01, period
from 1906 to 1995). A hmmmh{c;ﬁ cluster
analysis was performed in order to group the
sites using the first four eigenvectors
ohtined in the PCA. The chosen solation
creates five groups of eit«"w
- BPine: all the black pi
located i the aubmom*mc, zOne.

- Stirrall the fir chronologies, located in the
sub- and montane zones

- Monb: montane spruce (*‘L’.’;
submontane larch (500 m) chronologies.

- SubAlp: all high altitude (>1400 m) sites,
cies manly brom the subalpine

chronologies,

00 m) and

of mixed spe
ZO0e

- MonL: montane (H00-1300 m) larch
chronologies.

The strongest relationship with temperature
is obtained for SubAlp sites, when monthly
means for ere ﬂnrl }:ﬂy of the u,nc,m' y{*m
1386 o 20(}3). BPm&; md :J.E i are mgun]y
mfluenced by current year winter
temperature. MonS and SubAlp are
mnfluenced by summer temperatures from
cuttent and previous vears. MonL shows
weak associations with Qcrober
temperatures from corrent and previous
years. All chronologies show the influence of
Mazch or April precipitation, which in the
case of BPine exrmé‘; from April through
July and is stronger (r'=0.36, p=<0.05, petiod
from 1840 to 1996). The ¢

showing the highest correlations with

chronologies
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precipitation and temperature will be used in
the future to study the relationship between
chimate and tree growth.

Leunschner', Hanns Habers, Thomas
Riemer’, Mike G.L, Baillie® and Tomasz
Wainy'
" Laboratory for Dendrochronology and
Llendroclimatology, Usiversity of Cidttingen,
Crermany
’ Systermatika GmbH, Crermyring 22110,
H wa’r ethery, Giermany

Pafmrrﬂrfﬁ/r)rw Clentre, (Jueens Universzly Belfast,
MNaorth | 7’6/;.6’;'.?(4!
* Insiitute for the Ktuely, Conservation and
Restoraizon of Cudtural Heritage, Nicholau
Copernzcns University, Torun, Poland

(L] Long term ring~width variations i
European osk chronologies between
200 and 2000 AD

Treering series of Duropean ok trees

ain 2 considerable amount of low-

-

i1
frecue

These decadal to

0y variation.

centennial vatations m the free-ring series
are refl
and the mfluence of external t?.xw.1.1o.m.mc:fsn't:;ll
factors like
such as settlement history and changes n
forest management, Tt is difficult to
distinguish between these factors and apply
a detrending method to eliminate undesired

mg both, the mternal age trend

chmate and site-specific factors

mternal ,md external non-climatic low-

frequency varation from the tree-ring series
(Britta et al, 1996).

Riemer (see this volame) developed a new
mixed-model approach based on the
evaluation of long-term internal growth
trends in trees of different cambial age. This
model has been applied on tree ring series of
Furopean ozk spanning the period From 900
to 2000 AL, We have chosen material from
five Furopean areas which represent a
transect through the mai climatic zones
from atlantic in Northern Treland/Scotland
to continental in Poland. In between these
three sites from Lower

wo exiremes
Saxonian (North German) are located: one



Tree ring-width variability in the Austrian Alps and
Its relationship to climate
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Tree-ring samples were collected from five Sommes Precptats g September )
species of conifers (1206 trees), across E:j:
altitudinal gradients in the Austrian Alps, and e
measured according to standard '
dendrochronological procedures. Mean series of
ring indices were produced by taking residuals
from a 30-year low-pass smoothing spline fitted
through the raw measured data. The tree indices - =
were averaged to create species specific site i . Tty W L 2 = Picea abies
chronologies. In total 100 chronologies were 3 T . e Pinus cembra
created (see map). T Sy ‘g \ S Pinus nigra

Material and Methods:

Abies alba
Larix decidua

Principal component analysis (PCA) was applied
to all chronologies and a hierarchical cluster
analysis was performed in order to group the
sites using the first four eigenvectors obtained in
the PCA.

4820 - CLUSTERS:

4800 Monl: montane (900-1300 m)
larch;

SubAlp: all high altitude (>1400 m)
sites, mixed species;

4780
4760
4740
MonS: montane spruce (<1400 m)
4720 and submontane larch (500 m);

4700 : sub- and montane fir;

4680 BPine: submontane black pine.
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Main differences in growth appear to be
PC1 is strongly related with site Clustering does not seem to be due to site altitude and tree species.

altitude (r=0.88, p<0.01). influenced by site location.

In the subalpine zone no major differences
in growth were found between the species
Comparison of Mormolised Indices (a” grouped |n the same C|USter)
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