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Paleoecological study of a Gran Sabana lake (SE Venezuela) during the
last millennia: implications for Mauritia colonization and human settlement
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The southern Gran Sabana region (SE Venezuela) holds a particular type of savanna characterized by the local occurrence
of morichales (Mauritia palm swamps), in a climate apparently more suitable for rain forests. We present a
paleoecological analysis of a Late Holocene sequence from Lake Chonita based on physical and biological proxies.
Savannas dominated the region during the last millennia, but a significant vegetation replacement occurred around the
lake in recent times. From 3.6 to 2.2 cal kyr BP the site was covered by a treeless savanna with nearby rain forests, and
water levels higher than today until about 2.8 cal kyr BP. From 2.2 cal kyr BP onwards, the area has been under high fire
incidence, likely determining the retraction of forest and a dramatic increase in the extension of morichales. The
simultaneous appearance and the coincident trends of charcoal and Mauritia pollen supports the hypotheses about the
potential pyrophilous nature of this palm and its recent expansion, probably linked to human activities. Since the
beginning of these local fires, the situation has not changed until today, suggesting that the present-day Pemén culture
-in which fire is an essential component- may have established in the site around 2000 years ago.

Poster Award

i 1
PATAM1-B07 Lake Chonita
Analyst E Montoya y ” q*"f:;*‘{; ; ,ﬁ& f}-f' .4!/(" /
% A AR J"/
o swm SSRGS A are o w’ B ‘Y. f or
» | § 190
w0E E?f } r:é'”:
1=t bl wiliflln: Th
. 13 i fes
1= B =T ursday
wF - ’ o
wf L ST ! a
4 | 2 l ’ 1o
> y
T : ‘ Lo j
wE > 4
< l ' : j 157 ]
NE: >
u—l_l_l_l'%*\‘_gl_hLLLLLLtl_LuLLLLL}.LLLLIl‘ll I‘L'}LLIllll"LLLLLLLLLLLLL.J_A_I#LLLLLLLA:L]‘Q Encarnl MOntOya
: ol : o“ e ;rvis i ”SP:M:; e ;;":%)’\;‘ES osmmi;t%':s%i;m Pundoonm mm e ':::‘:‘J'"n:"" g (-] ] Ll
A AL I
P o i (o Autonomous University of Barcelona
< 500 km [
] e Spain
/ 15 menao W: 00
12 1500
o ;‘1 s '70?3 Fﬁd;‘(p 2175

T Sponsor:
PATAM1_BO7 &

Aratye € Montoye

More than 2000 yr time Iag
between morichal
establishment in Colombian
Llanos and the southern
Gran Sabana.

b
800 yr time lag

SC | nat

Swiss Academy of Sciences
Akademie der Naturwissenschaften
Accademia di scienze naturali
Académie des sciences naturelles

ProClim

ML T ,_,F

S B

»
5
13
23
13
13

EN

8§

T
YYYYYYYYYYYY

Montag, 15. Oktober 2012



A4y v

INQUA BERN 2011

K-feldspar

Romeéea H. Kars?, Freek S. Busschers?, Jakob Wallinga!
i. ledrerlarids Centre for Luminescerice dating, Delft Unz: sity of Technology, The Netherlands

Email: r.h.kars@tug. TN

2. TNO Euilt Environment and Geosciences - Geological Sciv: v of the Netherlands, Utrecht, The Netherlar, s
r— -y,
Backaground: post IR-IRSL Goal
+ Post IR-IRSL ‘iz .oy is 2 newly developed 225t IR-IRSL replaces conventional IRSL « To test IR-TI!
metnod for lumin.cence dating on K- womuined with fading correction N?ddle ::‘sm:e:,s :.d,::,'."; ol
feid=car (Thomsen << ai., 2008) An iR-dieach erases the signai that is prone * Post IR-IRSL ages are compared with-
« Selecis the stable part of the IR-stimulated tw fading; high temp IR-sti i « Independent geologicai age consrai
signal-> znomalous fzding is avoided! probes the stable signal * Quartz OSL ages e i P o s te r Wa r
modelled 7 MethOds
| + Post IR-IRSL stimulation at 230 °C is O r
e applied on North Netherlands and Boxtel
§ | | * Ages are corrected for fading:
~1% decade! ®
£ /'« Post IR-IRSL stimulation at 290°C is
R 2 applied to a field-saturated sample
Y (Hoher Stall; age> 2.6 Ma)
5 = Quanz age :A
, +| fading rates
| post IRIRSL and conventional IRSL \
12
= RARSL g = 1014 E measureds
3 10 + o . -
‘5 w: g g " i 2 °L . R TS .
3o 5 B e 51 %" Modeled for 1 % decads
.z 7 1 fading sample in saturation ’
S 04 2] ./
o0l |7
100 1000 10000 100000 oX y Uncorrected age
tme (s) 0 00 000 1500 2000 2500 - .
- Delft University of Technology
P . niversity n
b O Tr— ———
- L e Netherlands
o g pos
3 m B4 ¥y
§ a /
. 1+ /
R Temperature regime 8%/
1 post IR-IR;,, post IR-IR /
‘. —— - VIR olf ‘ v .
I IR stimulation 100°C 50°C : " “:),...c..?m S p O n S O r .
' R MRS AT ST TR ¢ post IR-IR stimulation [11280°C 290°C
\ Bearts e (e

( Results 3 —_— Conclusions \ SC ‘ Ilat
a VV colsg ; ; . -
« Post IR-IRSL at 230 °C ages need fading 2 [' > m"::s&.::::g'mmbunw:m: o
correction, but correction is very small §4oo — A7) gt Pleistocene sediments . .
dependent on fading Swiss Academy of Sciences
: mm  — fading el %‘ Esseesesoreseoneseny * Post IR-IRSL ages agree overall with quartz ) .
e e i - o seteeng QL g i sl panlughcnd counrmlnts Akademie der Naturwissenschaften
« Post IR-IRSL ages of oldest Boxtel samples g ( Ypocolsge « Post IR-IRSL at 290°C fully eliminates the . . . .
e e i i need for fading correction, but does not Accademia di scienze naturali
. = Lutolotum prove underestimati obtained from = )
f R Tt A S Ay g . Corrected post IR-TRSL at 230 C Académie des sciences naturelles
messure fleld ssturation level o © The use of conventional IRSL in combination
i « Fading-corrected conventional IRSL results 0 100 200 300 400 800 600 with fading correction should be avoided
in large overestimation of ages geological expoctation (ka)

References: Thomsen et al, 2008. Rad. Meas. 43, 1474-1486 P ro C I I m

'?U Delft & o —_@ILLW

Challenge the fu

Montag, 15. Oktober 2012



A4y v

INQUA BERN 2011

Poster Award
for
Friday

The winners are:

M.C. Manoj
Lisa Schuler
Elisabeth Dietze




* The high Al normalized values of

via Cw/A
a0 000 na e

U, Mo, and V occur during glacial
periods (MIS 2 and MIS 4) and
certain intervals of MIS 3 reveals

- . -

Montag, 15. Oktober 2012

XVIII.

INQUA BERN 2011

SWITZERLAND

Poster Award
for

Friday

M.C. Manoj

National Centre for Antarctic & Ocean
Research

India

Sponsor:

PA@ES

PAST GLOBAL CHANGES




A4y v

A new method to investigate past grassland dynamics IN Q UA BERN 2011
in South America based on Poaceae pollen grain size

Lisa Schiiler and Hermann Behling

INTRODUCTION RESULTS

Despite the dominance of grassland ecosystems in South
America during the Pleistocene and their high biodiversity,
these biomes have recieved little attention so far. Not much is L
known about their past development, biodiversity and
dynamic. However, due to the very uniform morphology of
Poaceae pollen grains, it has been impossible so far to investi-
gate palaeo-grassland with a palynological approach. In this
innovative pilot study we attempt to distinguish between
different South American grassland types in space and time

~
S

. « owswun | The statistical tests reveal highly
significant  differences in grain
length between all grassland
types except for Campos and
Pampa (Fig.3). Grains from the
Paramo are much larger than Os e r Wa r
from any other grassland.Campos
and Pampa have the smallest
grains and Campos de Altitude

S

S

s

Averagg grain leggth (wm)
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based on morphological pollen characteristics of Poaceae. assumes an intermediate position
G 5 on the size scale. The variation of O r

Based on these circumstances we formulated the following grain size within one grassland
Research Questions: 10 T riamo | Canpes . pampa  Camposdearide | type is rather high.
1) Is it possible to distinguish between grassland types in -
South America us""g qu‘""iﬁab’e PO"QH morj Ph°l°9i“" 5 Fig.3: Boxplot diagram on the average grawn length per grassiand type. Level of significance of differences: ***(p<0.001)
characteristics of Poaceae? I
2) Are there spatial trends or patterns and what could they The PCA based on the full dataset with samples shows differences between
tell us? the grassland types (Fig. 4). The far right position of the Paramo scores is

very conspicuous, here the largest pollen grains are found. Also, the

highest score density is shifted into the range of larger pollen grains. The

smallest grass pollen grains belong to the Campos. Also the other grass-
STUDY SITES land types show distinct grain size distributions.
20 samples from 4 different il

grassland-types were investigated:

M Pdramo in S Ecuador
(10 samples)

Lisa Schuler

4 Campos in S Brazil

(6 samples) £
2§ Campos de Altitude in SE Brazil ;" =1 " H — -
e 1 University of Gottingen
I} Pampa in Argentina
(2 samples)
; e Germany
? data set with LOESS model of
= grain length.
PCA Awis 1: 740%
METHOD CONCLUSION
5 parameters of at least 60 grains per The results of this pilot study show that it is possible to distinguish between S O n S O r .
sample were measured: South American grassland types using Poaceae pollen morphology. Assuming p ]

that a certain size range corresponds to a certain Poaceae taxa, we can derive
different taxa compositions in the different grassland types. From our results
we can also assume spatial and temporal patterns e.g. that the Campos taxa I-LI-LI-LI-I
composition is more closely related to the one found in Pampa and Campos de

Altitude, maybe being even a derivative of these. During cooler periods

1) grain length 4) annulus height
2) grain width 5) annulus width
3) pore diameter

All grains were measured using a photo microscope under species from Pampa and Campos de Altitude might have moved to th

400x magnification. A regression and principle component warmer Campos area, comprising today's taxa composition. :
analysis (PCA) revealed the grain length as a representative

parameter and then used for further analyses. The samples per

grassland type were pooled. We applied statistical tests and
multivariate data analysis to investigate

This approach has high potential to unravel so far i
patterns and dynamics of biodiversity and taxa col
palaeo-grasslands. it

Stadt Bern

Pdramo Campos de Altitude

Corresponding author: Lisa Schuler ihiian €k O GEORGAUGUSTUNIVERSITAT £
lisa schueler@blologle uni-goettingen de ) ol « GOTTINGIN
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Higher lake stands at Lake Donggi Cona, e s B
NE Tibetan Plateau, China ‘
— combining geomorphological and sedimentological approaches

E. Dietze', B. Wiinnemann'?, K. Hartmann!, M. Paprotzki’ M. Runge’, G. Lockot!

INQUA BERN 2011

1
Institute of Geographical Sciences, Interdisciplinary Centre for Ecosystem Dynamics in Central Asia (EDCA),
: v

*School of Geography and Oceanography, Nanjing University, China

Background Methods

The project aims to reconstruct the Quaternary landscape

T T Poster Award

and sampled at high resolution at several outcrops and pit

evolution of the north-eastern Tibetan Plateau
catchment of Lake Donggi Cona (35.3° N, 98.6° E, 4090 m

within the

as.l., Fig. 1). Changes in local base level control many geo

morphological and sedimentological proces thin a lake

around the lake (Figs. 3-5)

catchment and hence, effect proxy ration and
conservation in terrestrial archives. Lake level changes below . v I!'* ’ East Aslan lume ¢

entage 5 B ze classes less than 2 mm
Monsoon " ith 2

were measured v ulter LS 200 laser diffractior
particle ze analyser. Geochemical compositior L
determined with an ICP-OES device. Future work will include

ed interpretation of these data

the present le have already been presented in Dietze et al

(2010). Mischke et al. (2010) discussed indirect (i.e. ostracod)

proxy evidences for lake status changes

Here, we present a first basin-wide view on higher lake level

t environmental informatior

from geomorphological and sedimentological e

o —— Friday

W—— Elisabeth Dietze

i - L. Free University Berlin
el - Germany
1

Sponsor:

Four on-shore terraces above the present lake level were mapped around the lake
showing different grades of erosion. A vertical displacement by tectonic forcing
snt lake level are intercalated with

sxcluded. Lake sediments above the pres

can be
T fluvial, alluvial and littoral sediments at se

information on environmental processes for the Early and Mid-Holocene time
e slices. However, they are often discontinuous and post-depositionally overprinted
kiss by permafrost and/or earthquakes — allowing only relative reconstructions.

|
Future work will focus on the interpretation of the lab data. Modelling of grain size
[ ; end-members with the algorithm of Dietze et al. (in rev, Sed. Geol.) will be
fistribetions in $21 combined with the uncertainties in age data, which will lead to new probability-

aral locations. They give detailed

Fig. 7. Profiles in T3

based approaches of interpreting environmental processes

show & high content of sity aeo
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1 10m a p1 1, indicate past highly dynami sedimentation and erosion processes.

Fig B Formes lake extensi t ke lovel bas SHTIM DEM and reconstructed Fig. 9: Valley with lake Donggl Cona’s 2 lagest Inflow . ¥

from geomorph sensing. Ape stion after Fig. &
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1. Introduction

Kestanbol quariz-monzonite, outcropping In the Ezine village of Ganakkale, Turkey (Fig. 1
Fig. 4) was operated by the Romans for the production and export of building stones since
ancient times. Today, remnant building stones can still be found in the ruins of these quarnes
whose extent and operation periods are unknown However, a Roman period can be

Can cosmogenic

estimated between 310 BC (Ricl, 1997) to 420 AD (Akgar et al., in prep.), according 1o
the foundation and decay of Alexandreia Troas

Be help to quantify the chronology of quarrying in this area?

3. Depth Profiling

As we are not able to directly exposure date operation periods of these guarries, we
sampled a recently abandoned quarry at Sigirasan Tepesi near Akgekecili to model the
variation of '“Be with depth. Eight samples were taken (Fig. 7), analysed and sample
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Fig. 7: Dopth profing samples indicaled by stars in a recontly abandoned quarry at Sijwasan Tepesi near
Akgokogil. The values in brackots are the moasured "“Bo concentrations.

4. Conclusion

The landscape surface is at least 130 ka old in our study area, Roman quarries in the
Kestanbol q«‘anz-monzomls can not directly be exposure dated with in-situ produced
cosmogenic “Be surface exposure dating due 1o inheritance. Samples for a depth
profile show at 14.5 m depth still of 14000 gram quartz

Montag, 15. Oktober 2012

! tho study area E tos at Yool Taglar quarry with sove Fig. 3 ) Fig 4 ”
i 1
2. First '"Be Results
According 1o our fi Be re
0 m— m— 0 sults from bedrock samples, the
° landscape surface in the study
o 2 area is at least 130 ka old (Fig
5). The exposure ages of the e Gapowrs b
= . > worked steps at the Yedi Taglar 6
- w0 3
-.5 » quarry vary from 7 ka 1o 10 ka , * 2
3 where xposure ages of 2
s
e . g worked steps at the quarry near 2 - oy i
§ 7 Zurnacidegirmeni fluctuate be g .
3w » tween 4 ka and 5 ka (Fig. 6). De %
-3 ¢ 2
< spite the difference, both quar i ;
800 e e ries show ificantly older £ i :
= Ager ages than 310 BC (Ricl, 1997)
Yo Tagiar - 3
4 PO BRI 10 420 AD (Akgar et al., in prep.)
120 . 120
1 based on archaeological data
Therefore, sampled working = A
g T e steps contain a significant
amount of inherited cosmogenic
3e in our study area
Fig. 5: Comparison of minkmum rock surface exposure ages of this study and Akgar of y

Fig. 6 ) ¢ anatysed working steps of this study and Akgar ef

depths with corresponding concentrations are plotted in Fig. 8. As we can see IS In a
depth of 14.5 m still a concentration around 14000 atoms/gram quarz measurable

‘“Be Concentrations
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Fig. 8: Depth profiing samples indicated by stars in a recently abandoned Quarry al Skrasan Tepesi near
Akgokogih. Measured *Be concentrations are ploffed at their comesponding depth. The red dashed line incicaies
the ostimated shape of the natural ouicrop

5. Outlook

In the following, a model of the “Be concentration with depth in the Kestanbol
quartz-monzonite will be developped with which we will be able to correct our
working step ages for inheritence. Thus, we finally will be able to calculate exposure
ages 1o determine operation periods of Roman guarries in our study area
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GLobigerinoides ruber from the northern East China Sea

Yoshimi KUBOTA!, Katsunori KIMOTO?, Ryuji TADA?, Masao UCHIDA?, Ken IKEHARA® I N Q U A B E R N 2 O 1 1
1. University of Tokyo, Japan (yoshimi@eps.s.u-tokyo.ac.jp). 2. Japan Agency for Marine-Earth Science and Technology

(JAMSTEC) , Japan. 3. National Institute for Environment Studies (NIES), Japan, 4. Geological Survey of Japan, National
Institute of Advanced Industrial Science and Technology (AIST), Japan.

Questions

Does sea surface salinity in the northern East China Sea EOSt Ch|na Sea
oscillate in harmony with Dansgaard-Oeschgar cycles during to Japan Sea
Marine Isotope Stage 3?

Temporal variation patterns of oscillations in grayscale

It has been suggested that changes in fresh water discharge from the Yellow and Yangtze Rivers attributed to (L*) of the hemipelagic sediments in the J_apan Sea e
deposition of dark and light layers in the Japan Sea, which are in association with Dansgaard-Oeschger (D-0) coincide with the D-O cycles in G'eemand ice cores. The
cycles [Tada et al, 1999). This study aims to reconstruct sea surface salinity in the northern East China Sea in order grayscale principally reflect organic carbon contents
to test this scenario. (C,,) that was controlled by primary production during
the MIS3 [Tada et al, 1999]). Deposition of dark layers

contain higher C__, and were attributed to nutreint-rich -

water :)ooh o' 2074m
and low-salinity water from the East China Sea.

Oceanogr'aphy Summer atpresent f O r.

e == Surface salinity in the northen East China Sea South China East China Sea japan Sea
| val | <
| } i AN 3s*  Discharge of the Yangtze River (Changjiang) Summer monsoon y ’
Xy ¥ 22 rainfall Nutrient-rich & \
¢ o s Rainfall in the catchment area of Yangtze River low-salini =ty
* . adKyunw "\ Ry
P N [Dekrotx and Murtugudde, 2002) ; : coastal water
. & s : /4 i
¥ : ® 7Sk Lg T T AJ
+ ? KRO7-12
I llchinas " ay oY "
[~ S I SR A del
VALS; R = ge mode
¥od . % , D X ey
f +* P { o | ( L el \ 2~4 mg of planktic foraminifera N.
" o /| . H N 3 3 5 2 dutertrei were used for the AMS
- w';/ |25'N . 3 \ measurement. - .
s ‘/’, /& /' e om Larasn AMS '“C ages were converted to calendar ages by
e ( > 5, using calib. 6.0 with marine 09 and local reservoir
120° 125° 130'E i " — \ correction of +29 yr.
Prosent cument system n Mo East Chra Sea ster Khicawa Locations of the studied ste (KRO7-12), MD240T in the Japan Sea [Kids R Bt h
and Beardsiey [2002] and lecation of cores KRO?-12 *t ) and MUk Cave [Wang of al, 2001] Shaded 20%0 reprosents the 1300 F——— — . . “:“"‘_o""‘:‘:“"?‘:x‘““"’ E"““"‘."k""::"“"""
° w20 > AGEE ~15 ey, ~70 o o sodmertaton Hokcene
ranage wea of P Yangize Rver 80 = saa lovel drop comesponds MIS) 0 ....,..-‘.. - o w‘;um'm

Results

L] n
| R T MR University of Tokyo
.. £ [ Mg/Cainfossil foraminiferal calcite . lemperature
‘. L Al 23 % :‘: 1In (Mg‘fCazossnoosq, L ) 1. SST oscillates by ~3°C during MIS3
] r‘. i* "r‘r, ,"‘ .-.Kf.m }ﬂ t $ Moot skl | 2. Lower SST correspond to Heinrich events #4 and #3, and D-O a pa n
21 #Planktic foraminifera “G. ruber * | 3
M 1Dwelling: upper 30 m in water column - stadial £5,6, 7,10, and 11. It suggests teleconnection
is e m— 14 § | @Season:May o August (Xuetal. 2005 ' :)I?"u:;::n the East China Sea and north Atlantic
3 x 1.2 $ —_— —_— 3
w M et 'r{« '} i Z
12 A TN [ b ini 18
:11 .‘[ | Y \J"V | Zgz .2l Oxygen isotope (& '°0) e 2i Sallnlty ( () Ow) .
| o 0:‘ T=149-48(5"0 .. ()  [Bemisetal, 1998] (). &0 of seawater (50, ) oscillates by ~ 1% during MIS3. ponsor_
T “.4._..4-.“. 8. . i o 2). Heavier 6 "0 _ corresponds to Heinrich events #4 and stadial
(5] tow 1 11psu £ | #Locally, 5™Oislinearly related if e s b
51 ] F \1 % \,ﬁ { j 0.5 B wlmm)é) ik Q:B;Md'v'e ated to sea surface 3. Temporal variation in "0 agrees well with
2| 3 V[{ ¥ ’g -U MW ko IR % Global ice vohime effect was comected by that of L* in the Japan Sea, suppomng that the
] 1 bois: o \ Waelbvoe(k etal, )002) | nutrient-rich coastal water of the East China Sea entered to the
2 High ""’_i“'m o St etcisiek J Japan Sea and caused deposition of dark layers.
B Y ]
ou | 2 N A Discussi
: Ja N e ons
t 1§/ \( o/ w0 5 ® Approsimately 1%s ampiitude of variaions n surace (3. From 38 to 28 ka, interstadial #6 is obvious in & *O,_ in the
b2 o salinity variations is equivalent to 5 psu in salinity, if the East China Sea while that is not clear in L* of the Japan Sea
MO2407 (¥ et al, 2007 modern salinly- & “O_ relationship [Oba, 1998] is used. sediments. PAST GLOBAL CHANGES
Jagan Sea -
: Sy
/T Humid s ok s (2). From 44 to 38 ka, millennial-scale variations in 6 "0 _ in N
A P8 e ~
g {v " Tt i E the northern East China Sea correlate well with those in L* in CO"C'US'O"
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6 +  kyyounger than those in Hulu Cave due to the error of the intrusion of th i
L§, Dry Wl Cltve (Wang et ot 2000) T age models . Stadial #10 is recognized clearly in the East caused re t ng:n China Sea coatal water
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Ice-free areas have existed through multiple glacial cycles on the
Antarctic Peninsula.

'Rebecca Rixon, °Christopher Fogwill, *Morag Hunter,  Pete Convey, °Sheng Xu, SFinlay Stuart, Christoph Schnabel
'University of Exeter, “University of New South Wales, *Cambridge University, *British Antarctic Survey, SSUERC

1. Introduction

mwwmnmnmunbmummmam
,MWMM(APIS)MMWEMWMMMWIMHM
terrestrial geological evidence of ice-free areas within the APIS over multiple glacial
cycles. The APIS is poorly constrained in terms of its volume and extent at the Last
Glacial Maximum (LGM). Current Antarctic Ice Sheet models show complete ice
coverage over the Antarctic Peninsula and extensive ice sheet thickening during the Last
Glacial Maximum (LGM). However, evidence from biological refugia suggests areas of
Antarctica have been ice free for millions of years (Convey et al 1998).

3. Results

Geomorphological mapping

Geomorphological mapping  in the region

identified a Maximum Altitude of Erratics (MAE)

in the Eternity Range (Figure 3). Glacial erratics

were located towards the summit of Mount

Sullivan and on the summits of Engel Peaks

(Figure 3). Across the site location deeply

weathered and pitted surfaces were identified, |Figure 3 Mustrates the masimum attitude of

erratics in the study location. Figure also Mustrates

which were further exaggerated above the MAE. | ine approximate location of samples. For full
| detalls of the samples altitude please see Figure 6

3 "Be and @Al data
Ponmsula ( “'Ne and ' “Be analysis suggests the lower altitudinal
~ samples N.8, wﬁu Nmﬁu amore compiex deglacial history (Figure 5)

le record of ice sheet thinning in this region of the

";J

- o W e e e )- i T R p—————
| Figure 4. Samples N8 18, N8 28 Figure 5. Samples N8 18 N.8.28
NB829, N836 all plot within the “island” NB.29, N831, N8 36 Samples above the
suggesting a simple exposure history MAE (Figures 3 and 6) show simple ice sheet
history, while the lower samples show a more
complex history.

Sample ID | Altitude Height above Exposure age
(m.a.sl) current ice ('°Be, *Al results)
| sheet (m

N831 2229 729 2.8Ma = 61.3Ka 2.6Ma* £ 467Ka
N829 2142 642 1.9Ma 257 4Ka 1.3Ma + 226Ka
_“_5_29____310‘____ L BORSE S 1.8Ma + 54.3Ka 11Mat171Ka
N 836 1969 469 1.1Ma £ 37 1Ka 620K + 86Ka

NB818 1952 452 1.4Ma + 44 4Ka 682Ka £ 77Ka

Fquu wmmmmnwmmasnm “'Ne data was calculated in
Cosmo-Calc. Al and "“Be ages were calculated in Cronus using a time-dependent scakng scheme and Lal
and Stone’s scaling scheme Erosion for all samples in Figure 6 are zero. The red line on the table

oSponds with the line of orrancs shown in Figure 3
smu-mﬂmmmmmm the age shown is

using '“Be data

S ———— i

P ages obtai from lysis of 'Ne and twinned '“Be, ”Aldalnagovolmm
wmmm.wwamottmmumpmmmmm‘co
free throughout mullipke glacial cyelss. N ages below the MAE ara much olderhan the
L data is picking up an older glacial signal due to *'Ne

E

UNIVERSITY OF

EXETER %WNSW

2. Methods

Field investigations were undertaken in the Eternity 7
Range, Northern Palmer Land (Figure 1). A series of J
glacial eratics and bedrock samples were taken for 4

cosmogenic isotope analysis. Using unstable cosmogenic
isotopes '“Be and Al and stable cosmogenic isotope
“INe we reconstructed the deglacial history of this sector
of the Antarctic Peninsula.

By using a multi pic app weweveabletodﬁlerrnine:
1) If the area had experi a simple/ plex deglacial history
2) If the area had been covered in cold ice
3) Erosion rates on the rock surfaces
When low erosion rates were applied to the rock surfaces the oldest samples in the study
hed complete isotopic saturation, so ic #'Ne had to be used to look at the
longer-term history of this section of the APIS

Figure 2. Sampling in the Etemity Range. |
Geological samples were collected -aoss;
Mount Faith, Mount Sullivan and Engel Peaks. |
The “dip-stick” sampling approach was adopted
0 measure the maxmum ice extent and|
thinning rates of the ice sheet. A total of 39 |
samples were taken for cosmogenic isolope
analysis. This poster shows the results for the

\ 5 highest altitudinal samples only

|

4. Conclusions

*Summits in the Eternity range have remained ice-free for multiple glacial cycles

*“'Ne data from below the MAE produces older exposure ages compared to '“Be, Al
exposure ages, suggesting “'Ne inheritance

*This region of the Antarctic Peninsula has experienced much less ice thickening at the
LGM than LGM ice extent models suggest

The results from this research suggest that in this sector of the APIS volume changes
were far more muted than those recorded on the western fringes. This may reflect
precipitation starvation due to the build up of a large independent ice dome over
Alexander Island and in the vicinity of George VI Sound. This restricted ice sheet
thickening to the east and preserved ice-free areas in this sector of the APIS over
multiple glacial cycles
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1. Climate Change Institute, Un

Exploration and Development of the Climate Archive of the Allan Hills, Antarctica
N.E. SPAULDING'?, A.V. Kurbatov', PA. Mayewski'?, M.L. Bender?, J.A. Higgins®, V.B. Spikes®, D.A. Introne’, S.B. Sneed'

versity of Maine, Orono, ME, 04469; 2. Department of Earth Sclences, University of Maine, Orono, ME, 04469,
3. Department of Geosciences, Princeton University, Princeton, NJ 08544; 4, Earth Agency LLC, Stateline, NV 89449
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2. Surface Ice Sampling

h through the Allan
ablished in 2

d from kinemat

An estimated ice flow
Hills Main Ice Field (MIF

using topography

rodus

surveying. In order to determine if surface ice
along that path contained an undisturbed
sequential environmental record, chips of ice
were collected from 3-4cm depth every 10m
along the flowline in the manner shown at right
Figure 2

ples were analyzed for "0 and

yse analyses are shown in Figure

3. Oxygen Isotopic Composition and Chemical Analysis

A Core3 « Core6 e Core7 = Core i3

) C

3

3 al

@

o "

z o]t
. H = ¥
' A . 5 £

. H " M o &

Na K Mg Ca Cl NO, SO,

entral East Antarctica, the transition from glacial/inter-glacial conditions is recorded by a 5 %o or more increase of the abundance of 80 in t!

tion and are similar to those

yrt depth interval, The range of the §"0 values within the 536 samples analyzed fits this ot

asting that intelligible infol

on about the climate hi

n the glaci

y structure of the ice preserved within the
ollected from glacial

from a second season of collection will be analyzed in coming months.

tok, Taylor Dome, and EDC cores (Figure 4), sug
surface ice of the Allan Hills MIF. This is partially confirmed by ice core chemistry as tho

ice cores

tions of the path have higher dust concentrations than the inter-glacial sections (with the exception of Core 3) More sections

4. |ce Coring and Future Work

vine an accurate chronology along the flowline. To

oD

One of the main challenges of the project will be to dete
accomplish this task a multi-prong approach is being us:
University, radiometric meteorite ages are being incorporated in a simple ice flow model, and tephra layers that

“Ar, . measurements are being carried out at Princeton

<t the flowline are being dated. Additionally, a 225-meter ice core was drilled at a bedrock high along the
cm resolution 80 profile is being created from that core. By matching that profile with the surface

nter

flowline and a 15
profile in Figure 3 and with deep core profiles, such as those at left, a relative time-scale can be determined. Chemical

analysis of selected sections of the 225-meter core will also be conducted.

?n,ﬂ,“.m,v, 1_“?“”\’

H““w) Wb e
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in South Island, New Zealand
Ann V. Rowan’, Mitchell A. Plummer’ and Simon H. Brocklehurst’

?Idaho National Laboratory, Idaho Falls, ID, USA
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80 The stratigraphy of the Canterbury Plains
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CANTERBURY  the 3 rivers that built the Plains. In addition N

PLAINS to the changes in discharge and sediment pae
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jent ice

glaciation and deglaciation, transf
during glaciation causes substantial
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5 a

observat
glacier tra

ns are quantified using the glac

ansfluence occur at

Prospect Hill, where part of the Rakaia glacier diverts across this area to flow
into the Ashburton basin through Lake Heron

Lake Clearwater
divide that cro:

here part of the Rangitata glacier overruns the drainage

5 the valley floor here, and flows into the A:

shburton basin

AT = -6.5°C

Google

s

Cameron valley seen looking northrwest Pyrama He N
from Lake Heron basin
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© 2010 Coes /Spot image
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Model results (left and below) show how and when e inage area

glacier transfluence changes the basin drainage :

areas (Red lines show position of drainage divides)

With cooling from present of

* 3°C, modern drainage networks persist

* 5°C, Drainage capture at Prospect Hill

* 6.5°C, Drainage capture at Lake Clearwater,
but capture at Prospect Hill switches off

During glacial conditions (cooling of 5°C)

* Drainage area of the Ashburton of 143% and
discharge to 152% of current values

* Drainage area of the Rangitata of 80% of current

« Litttle change to the Rakala, which is always

the largest basin

AT = -6.5°C

| |

omperaiure (Paheke of ol , 2003)

\ Model inmperatire
The Plummer and Phillips (2003) model allows us to inves-
tigate climate-driven drainage capture, and observe effects
that would not be otherwise recognisable. Climate-driven
changes in drainage area significantly affect each basin's
Q and Q, (calculated using simple power law;, Emmett and
Wolman, 2001) at a similar order of magnitude 1o those
changes that occur within a basin with climate change

-] Basi NATUY)
asin RAL
ENVIRONMENT BSRG
A The British Sedimentological Research Group

studies RESEARCH COUNCIL

inage area change with climate 5. Results and Conclusions

ntifying climate-driven changes in effective drainage area between basins

'Basin Studies and Petroleum Geoscience, School of Earth, Atmospheric and Environmental Sciences, University of Manchester, M13 9PL, UK

E-mall: ann.rowan@manchester.ac.uk
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Prospect M8 Lake Stream flows info
the pictire 10 the Rakaia Iceflow wis
out of the picture, 10 the Ashburion

.
Velocity-vector maps of
icoflow at Lake Clearwater
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Lateglacial temperature and vegetation in western Ireland

INTRODUCTION RESEARCH SITE AND METHODS

We obtained a lacustrine sediment
Ireland (53°00'56"N, 08°62'03"W).

The core was analysed for lithology.
nal history exceptionally
! associated with changes in ocean mms bssllehimnomidsam

- quantify summer temperature changes
ated with obuwedohanues in the Lateglacial vegetation

Sampling site
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Holocene flood frequency and redox-state evolution in
e meromictic Lake Cadagno (Swiss Alps)

Swiss Federal Institute of Techmology Zurich

S " Stefanie B. Wirth’, Adrian Gilli', Helge Niemann?, Tais W. DahF, Moritz F. Lehmann’, Flavio S. Anselmetti*
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* Geological Institute, ETH Zurich; ‘Department of Environmental Sciences, University of Basel; "Institute of Biology and NordCEE, University of Southern Denmark;
‘Department of Surface Waters, Eawag, Swiss Federal Institute of Aquatic Science and Technology

Introduction

Lake Cadagno is a meromictic high-alpine lake situated
in the Piora valley in the Southern Alps of Switzerland
phod (1921 m asl, 0.26 km?, max. water depth 21 m)

Ypupeno [ The inflow of salt-rich waters from subaquatic springs
results in a permanent chemocline at 11 m, with anoxic
bottom waters and a diverse anaerobic community of

O -rich

Seamx grd
: bacteria at and below the redox-transition zone. The flood- and mass.
@ Commgares
modern redox conditions in Lake Cadagno are well movement-induced
underflows

Se
Monimolimnion
sulfidic s

studied, however, hardly anything is known about the
paleoenvironmental conditions of the lake throughout
the Holocene.

5 Poster Award

/ 100m 0. HCO Dolomite
I ~ — With this study we address the following questions: Metamorphic rocks f Gypsum/Anhydrite
e When did the chemocline form?
Has it persisted since its formation? fO r
Figure 1: Bathymetric map of Lake Cadagno with seismic How frequent are flood events during the Holocene and
grid and coring area. do underfows affect the stability of the chemocline? Figure 2: Sketch of present redox conditions and stratification in Loke Codagno. J
\

Holocene flood record & continuing sulfidic conditions

Formation of the chemocline

Tuesday

Redox
Mo Mn Sr R Calyr 8P
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(low solar activity)
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clastic input
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("suboxic’) ol

Stefanie Wirth
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Moving window showing the
number of events per 200 years
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I
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Figure 3: XRF core scanning data illustrating the formation of the chemocline. Mo *°° | : e N L
MM\‘ .WW';W*’&"M’J.» 0 Wy U,,'fl B, \
0 ‘ 1 [ d X | e

The transition from oxic to anoxic conditions, including the for- 1 ¥
mation of the chemocline, can be tracked in the XRF core scan- 0 1000 2000 3000 4000 SO00 6000 7000 8000 9000 10000 11000 12000
Cal yr BP

ning data
oxic: low Mo and Mn counts Figure 5: Holocene flood record and XRF data presenting detritol input and continuous anoxic conditions.
manganiferrous: high Mn counts, Mo counts begin to rise
sulfidic: increase in Mo counts, decline in Mn
Sr: possibly indicates the activation and the inflow of the
subaquatic springs

Switzerland

The Holocene flood record is character-  The chemocline and the sulfidic conditions have persisted throughout the
ised by a strong increase in flood fre- Holocene.
quency at 5 kyr and maximal flood activ- Moderate peaks of Mn (%*) during the Holocene indicate ‘short-term
ity between 2.5 and 4.5 kyr. oxygenation events’ generated by mass-movements and intense
Al as a detrital element reflects the flooding periods
clastic input delivered by the flood- Holocene Mo concentrations indicate persistent sulfidic conditions.
induced underflows. However, periods of frequent flooding can reduce Mo burial by a factor 2.

Sponsor:

PA@ES

The chemocline was fully established ~9800 cal yr BP. Before, the
manganiferrous conditions persisted about 1000 years, providing

a time frame for the chemocline formation

Hypothesis for Mo and Mn behaviour during the three redox states

=3 P Wt _ Manganiferrous i ok sulfidic i
20 < AN - t rmal
W, e y ke
; /dhemodine \ sty Climate warming: warming of surface PAST GLO BAL C HANGES

A Mos,’ / chemocline \ oS
\MnCO, Mn* / Mn™ e ‘

M / particle Q'"(O' " \ waters leads to stronger density
gradient in the water column.

7 “adsorption B Rt adsorption
reduction reduction Activation of subaquatic springs:
the input of salt-rich water also leads
Mo occurs in its dissolved state, Mn-oxides Intensified Mn-cycle due to more reducing Mn mainly occurs in its reduced form Mn™. to a stronger density gradient. This
are sedimented but partly reduced and conditions. Mo starts to be partially sulfidized Mo burial by sulfidizaton and adsorption to may as well be a signal of climate
Mn' is released from the sediment. and adsorbed to particles, particles is intensified. warming.

References
- Dahl et al. (2010) The behavior of molybdenum and its isotoy
pes across the chemochine and in the sedi ts of sulfidic Lake Cad Jmat the.cl cts/fl i
i o >t Ipsern sk sediments of sulfidic Lake Ca www.climategeology.ethz.ch/projects/! [ 4 /Mood_alp/index_EN
- Del Don et al. (2001) The meromictic alpine Lake Cadagno: and Aquat, 5¢i, 63, 70-90. - www.cadagno.ch
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Vegetation Variations in Dryland Systems from 1982 to 2006,

with a Special Reference to the District of Xilin Gol, China A(“ ‘ ' ’

Hongwei Li, Xiaoping Yang | N Q U A B E R N 2 01 1

Key Laboratory of Cenozoic Geology and Environment, Institute of Geology and Geophysics, Chinese
Academy of Sciences, P.O. BOX 9825, Beijing 100029, China

3 for the desert-steppe, (Fig. 3 B and D).
Introduction . S . : ~
P : 1 X 1A4 |_6 |1_8 !1_2 1144 HAB 18

Located in the east margin of Gobi Desert,

Xilin Gol is a transition region between steppe and
desert. Steppe, desert-steppe and sandy land are
three main subsystems in this region (Fig. 1). In
this study, AVHRR NDVI data, covering from 1982
to 2006 in time, are used to investigate dry land's
response of vegetation dynamics to climate
change.

Fig. 1 Location and

Poster Award
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e i . Tuesday

3 . coefficient -04 -0.2 0 012 s 0i4r =R DB
R T 7 Fig. 3 Correlation between (A) annual rainfall and growing

season NDVI, monthly mean temperature and NDVI of (B)
April, (C) August, and (D) October.

Stability of the dryland systems™ .
_— | |
By comparing NDVI dispersion and anomaly degree in
response to the fluctuant climate and drought, the stability
of the different dryland systems was discussed. It is shown

:I;?;.s“a)ndy land is relatively stable in the three subsystems C h | n eS e Aca d e m Z O f S C| e n Ce S
China
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Annual NDVI anomal
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In terms of annual mean growing season NDVI,
areas with increasing trend of NDVI are much e el e Al ,,,;1§....o;’2nom;73 %
larger than those with decreasing trend, which are AlsrRgu NOV] Fig. 4 Comparison between S po n SO r

7% and 0.6%, respectively (Fig. 2). 0.0 ::;n“sl:: :;l::l) S:::); tl;::-l

-10

Coefficient of variation
o

3 S So04 subsystems of the study area :I
Fig. 2 Significant Soos| on (A) coefficient of
trend of anfmal f 002 variation, (B) standard S C nat
mean growing w00 deviation, and (C)
season NDVI *Ten ez w3 waoe e relationship between NDVI
(p<0.05) anomaly and precipitation Swiss Academy of Sciences

amomialy (S Akademie der Naturwissenschaften

Accademia di scienze naturali
Académie des sciences naturelles

118"
(NDVI/year)

EE | | e
0002 0 0002 0.004 Conclusions

Although some area experienced increase of NDVI in

Factors analysis k. : : i
B the past 30 years, it could not be attributed to the rising
Rainfall is the crucial determinant of the NDVI temperature occurred in the study area. Generally, the
variation, especially to the desert-steppe (Fig 3 A). warming trend of the climate would lead to the degradation P ro CI | m

In contrast to rainfall, the correlation between of vegetation in the dryland systems, and the desert steppe
NDVI and temperature is negative in the study is the most fragile subsystem. Sandy land is the most
area (e.g. Fig. 3 C). And the warming trend of the stable one in the dryland systems. Thus, in the future,
beginning and ending of the growing season much more attention should be paid on the steppe and
would be of benefit to the dryland systems, except desert-steppe to control desertification.
o o
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Medieval Climatic Anomaly and Little Ice Age Dune Activity
in the Arkansas River Valley, Central Great Plains, USA

Alan F. Halfen (afhalfen@ku.edu) and William C. Johnson (wecj@ku.edu)
University of Kansas, Department of Geography, 1475 Jayhawk Bivd., Lawrence, KS 66045, USA

— INTRODUCTION
* The Hutchinson, Great Bend Sand Prairie, and Arkansas Valley
dunefields are prominent features in the Arkansas River valley.

* Collectively, these features cover more than 1,000,000 ha.

* In addition, these dunefields span a 400-km east-west precipitation
gradient with precipitation decreasing by 360 mm to the west.

* The dramatic precipitation gradient, together with the size and lo-
cation of these dunefields make them crucial to understanding spa-
tial aspects of Great Plains drought.

— METHODS

* We present a new chronology of dune acti-
vation derived from new AMS '“C, 110 new
OSL ages, and previously reported ages.

2m section exposing dure
ond olundl stratigrophy n
the Arkansas Valley Dune-
s field [left] Bucket augering
.’_j\};—- P for opecol dong somples
- n the Hutchinson Dune

field [right]

s ﬂ““”‘.yﬂl!

suggests that younger episodes of dune activity have
much of the older episodes of activity.

COMPOSITE HISTOGRAM OF ARKANSAS RIVER VALLEY ACTIVATION AGES

181

CALENDAR YEARS B P

- dunes
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USING DATA-MODEL INTEGRATION e o
Achille Mauri, Jed O. Kaplan, Basil Davis !ﬂ:ﬂ-w
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Introduction | Methods

The maps of actual land cover (3) are a combination of potential natural
| | vegetation (1) and anthropogenic land use (2) maps.

European land cover changed substantially during the last 12,000 years as a result of
both changing climate and human impact. In particular, the transition from hunter-
gatherers to agro-pastoralists led to profound changes in terrestrial ecosystems
through deforestation, cultivation, grazing, irrigation and fire. || Potential natural vegetation (1) maps are produced by using a vegetation model
| (improved BIOME1) driven by soil properties and pollen-derived palaeoclimate. The
To investigate these issues land cover reconstructions are needed. Previous attempts use of pollen-derived palaeoclimate circumvents the use of global climate model
have been limited by: availability of primary data, availability of methods for | output that has been used in other studies, but which is known to be problematic in
interpolating palaeoecological records in space and time, and lack of coordinated ‘ certain regions.
efforts between paleoecologists and modelers.

Anthropogenic land use (2) maps were produced by developing a model of land

Within the ARVE group, we tackled these problems by developing a new method for exploitation based on changing population and agricultural technology. The model is
mapping past land cover based on an innovative synthesis of palaeoecological data applied to maps of land suitability for crop and pasture assuming that the best land
and vegetation modeling. is cleared first.

1. Potential natural vegetation 2. Anthropogenic land use fO r

Modem | Pollen-based \ ’“’Modem Population
| climate ) palaeoclimate ‘ climate estimates

et || et Tuesday

(Kaplan et al. 2009)

(improved BIOME1) 1
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3. Actual land cover ;
g | Sponsor:
’ 2.0ka .
| During the mid- By the time of the
| Holocene (6.0 ka) Roman period (2.0 ka)
human impact was crop and pasture were
| limited to the near East w wide spread across
| where crop and pasture Europe and North
were well developed, Africa, in response to

while in the rest of ‘
Europe the influence of
humans was minimal. \

g T nature

| ®
!

zall’ B geoscience

By combining maps of potential natural vegetation (1) and || * Land cover maps will be produced for the entire Holocene
anthropogenic land use (2), we produced high-resolution maps of using a time step of 500 years.
European actual land cover (3) for the entire Holocene. g A

« Land use maps will be optimized by taking into account

This will allow us to address a number of research questions, including: | | archaeological data and pollen-based land use intensity -ll ARVE Groug, Station 2. 1015 Lawsanne, Swizedand

maps for crop and pasture.
-mmm::yo:mmmmmhmwmm. o F ial | maps will be evaluated using
biodiversity, and land degradation. leave-one out cross-validation. This involves systematically

:mmzwawmwgum. & removing each pollen sample from the training set and - DR 322
ke Impact cover 9 Y gy and carbon then predicting its observed climate and vegetation using | |4 .
cycling. the remaining pollen samples (n - 1)
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