borehole wall with a resolution of about 1 c¢m, and the
chert layers stand out as resistive bands in the image.
At this site, the chert layers occur on average every
83 cm, with an average thickness of about 9 cm. The
cherts are typically layered rather than nodular, sug-
gesting that they formed at horizons that were origi-
nally rich in silica, and that diagenesis enhanced this
depositional signal. The FMS image logs cover the
Cenomanian to Campanian, and the chert layers are
most abundant in the Turonian. When the time in-
tervals between chert layers are plotted as a histogram,
the intervals cluster around the Milankovitch astronom-
ical periods. Spectral analysis of the FMS data gives
peaks in the general range of the astronomical frequen-
cies. We will discuss the various paleoceanographic
conditions that could have led to the observed short
and long term patterns of chert formation.
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Widespread deposition of organic-carbon-rich ma-
rine sediments during the Oceanic Anoxic Events
(OAEs) is a distinct feature of the Cretaceous ocean
that was intrinsically linked to periods of extreme
oxygen-depletion in the water column. High-resolution
geochemical and biofacial records from the southern
proto-North Atlantic including the NW-African shelf
have recently become available indicating that the re-
dox state of the water column was far from stable dur-
ing the OAE2. Instead it varied between anoxic/euxinic
and probably suboxic/oxic conditions on Milankovitch-
and maybe even shorter time scales. Despite these
stimulating implications little is known about the de-
gree of oxygenation of the water column, the dynam-
ics of contrasting redox conditions, and whether oxi-
dation of the water column occurred synchronous on a
basin-wide scale, i.e. across the North American and
NW-African shelves. We report millennial-scale geo-
chemical records from a bathymetric transect through
the Tarfaya Basin in SW-Morocco to address the na-
ture, pacing, and synchrony of shallow marine redox cy-
cles associated with the OAE2. The data propose that
reoxidation of the water column repetitively occurred
on orbital frequencies, the transition from anoxic to
oxic conditions was abrupt and strong enough to re-
sult in distinct metal-rich layers (e.g. Mn) in the sedi-
mentary column. The presence of these distinct layers
propose non-steady state diagenesis with progressively
downward migrating oxidation fronts. As known from
more recent geological analogs, short oxic periods dur-
ing the OAE2 drastically reduced the preservation po-
tential of marine organic matter in the sediment and
supported the re-colonization of the sea floor by ben-
thic organisms. Correlation of one distinct and longer-
lasting oxygenation event positioned right in the max-
imum of the CT global carbon isotopic excursion be-
tween the Tarfaya Basin and recently published data
from the type section of the Western Interior Basin at
Pueblo for the first time allow the discussion of basin-
wide synchrony of this oxidation event and probable
mechanism.
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‘We have performed an extensive suite of slab ocean
GCM experiments in order to begin to understand
cyclical changes in carbonate content observed in Pa-
leocene and Eocene sediments recovered from Demer-
ara Rise (ODP Leg 207). In the first part of this
study, the sensitivity of surface temperature and mois-
ture flux fields will be compared against globally dis-
tributed Eocene terrestrial records in order to deter-

mine the degree to which the model’s prediction of at-
mospheric changes compares with cycles in terrestrial
paleoclimate records. In addition, model-predicted
upper ocean forcing temperature and moisture flux
changes will be compared against variations in plank-
tonic foraminiferal oxygen isotope signals in high res-
olution Paleogene records from the subtropical North
Atlantic. Atmospheric model experiments were per-
formed with the GENESIS v. 2.0 model using an early
Eocene paleogeographic reconstruction, 1500 ppm CO2
and solar luminosity reduced by 0.3 percent from the
modern. We have seen that the use of general circu-
lation models to reliably define the paleoclimate vari-
ations expected on orbital timescales requires model
runs with at least 30 years of quasi-steady state output.
A high degree of variance in the precipitation field in
tropical latitudes and autocorrelation in surface tem-
perature over ocean model cells requires datasets of at
least 30 years of output in order to define statistically
significant differences between experiments with differ-
ent specified orbital configurations.
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Stable isotope compositions preserved in shell cal-
cite may record various aspects of the environment at
the time of calcification. Data from natural samples
of C. gigantissima from the Belgrade Formation, North
Carolina 27+4-1 Ma), suggest that Ca and B isotope
fractionation is temperature dependent and is also a
function of water composition. Also, Ca and B iso-
tope fractionation seems to be highly species depen-
dent and for paleotemperature reconstruction it is im-
portant to study each species in order to elucidate
their response to both temperature and paleo environ-
ment. These relationships make seasonal variations in
shells extremely useful for interpreting the paleoecol-
ogy of fossil organisms, as isotope fractionation is dif-
ferent in seawater and brackish water (as seen with
oxygen isotopes). In this study, Ca, B, C and O iso-
topic values were measured along a profile perpendicu-
lar to skeletal growth increments, known as stable iso-
tope sclerochronology. This method enables to resolve
intra-annual differences in stable isotopes. High reso-
lution O and C isotopic profiles show that C. Gigan-
tissima formed skeletal growth increments annually at
seasonally varying growth rates, with convex and con-
cave bands forming during summer and winter, respec-
tively (Kirby, 2000). Assuming shell growth ceased at
10C, the estimated paleotemperature derived from oxy-
gen isotopes gives a seasonal range of temperature of
ca. 15C, with summer temperatures reaching ca. 25C.
Samples from winter and summer bands show a small
range of total variation in 44Ca/40Ca of 0.5 permil.
The Ca isotope fractionation is positively correlated to
temperature with more positive 544 Ca of ca. -1.434-
0.1 permil in the summer and more negative Ca iso-
topic compositions of ca. 1.934- 0.1 permil in the win-
ter. The data imply a temperature dependence that is
ca. 0.03 permil per C. This is significantly less than
the 0.24 permil per C reported by Naegler et al (2000)
for cultured Globigerina sacculifer. However, aragonite
precipitated in the laboratory at temperatures of 10
and 40C appears to show an even smaller temperature
dependence of approximately 0.01 permil per C (Deyhle
et al., 2002) to 0.015 permil per C (Gussone et al.,
2003). Additional data gained on O, C and B isotopes
further confirm that skeletal growth increments in C.
Gigantissima show an annual variation, with average
seasonal changes of 3.24- 0.4 permil, 1.14- 0.4 permil
and 4.3+4- 0.5 permil, respectively. Interestingly, B iso-
topes which were previously used as paleo-pH proxy,
clearly show an intra-annual temperature dependent
fractionation of almost 0.3 permil per C, suggesting
that B may be a useful paleo-temperature proxy. Like-
wise JISC, B isotopes may also be influenced by the
amount of respired COg reaching the site of calcifica-
tion. 878r/86 8y isotopic ratios of 0.70809 +- 0.000018
are the same within our analytical uncertainty and thus
suggest fully marine conditions with no change in any
freshwater input summer to winter. In summary, stable
isotope analysis show significant intra-annual changes
which are influenced by temperature and possibly other
factors. Further studies need to be conducted on Ca
and B isotopes to better understand whether tempera-
ture is the main fractionation mechanism on a seasonal
time scale or if parameters like shell growth rate and
other vital effects play also a critical role in isotopic
variations.
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We present a high-resolution ( 3 ky) stable isotope

time series based on benthic foraminifera data collected
from ODP site 926 on Ceara Rise in the western equa-
torial Atlantic. With data from a second Site 929,
the combined record continuously spans a period of al-
most 9 million years (17.8-26.7 Ma). The age model is
based on tuning to a new orbital solution (Laskar 2002).
This work extends previously published records deeper
into the Oligocene and further into the Miocene in an
attempt to create a continuous time-series with the
resolution to resolve paleoclimatic change on orbital
to tectonic time-scales. As observed previously, the
long-term §13C and 6180 records collected from ben-
thic foraminifera C. mundulus display pervasive cyclic
responses at all Milankovitch frequencies with power
largely concentrated in the obliquity and 400 kyr eccen-
tricity bands. Cross-spectral analysis of these records
and orbital curves indicates a high degree of correlation
at all primary Milankovitch periods. The extended,
spliced record reveals several new features. Over the
long-term, the 5180 record now captures the struc-
ture of the late Oligocene warming which initiates at
roughly 26.5 Ma, and through a series of steps, peaks
by 24.5 Ma, before the initiation of cooling at 23.5 Ma.
Over the short-term, high frequency §13C cycles with
amplitudes in excess of 0.5 /50 are evident through-
out the record. However, the amplitudes are noticeably
higher during two periods, 25.9 to 26.7 Ma in the late
Oligocene, and 17.9 to 19.5 Ma in the early Miocene,
with minimum falling as low as -1.0°/,, during the
former. The extreme amplitudes of these s8¢ cycles
suggest vertical migration of a mixing line between two
water masses, Northern and Southern Component wa-
ter, implying changes in deep water circulation. Car-
bonate dissolution proxies support this inference.
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Several dramatic excursions in the oxygen isotope
values of Greenland ice cores and corresponding in-
creases in polar sea ice extent occur during the last
deglacial interval. The fate of North Atlantic Deep
Water (NADW) during these brief excursions is of
great interest but is poorly documented due to a lack
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of high-resolution proxies of NADW. We have gener-
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ated two high-resolution marine Al4C records span-
ning 10,500 to 15,000 years BP based on paired tho-
rium/uranium and radiocarbon age determinations on
corals collected offshore Barbados (13°13’N, 59°932'W)
in the western tropical Atlantic and Kiritimati Atoll
(1°99°N, 157°78 W) in the central equatorial Pacific.
Our marine records both show a series of A14C fluc-
tuations averaging 35410 per mil in amplitude. Inter-
vals of increasing A4 C values correspond to the ex-
treme low oxygen isotope intervals, indicating reduced
deep-water production during cold events in the North
Atlantic region. The concordance between our tropi-
cal Atlantic and Pacific A14C records (reservoir cor-
rected) and their overlap with the floating tree ring
Al4C chronology of Freidrich et al., (1999) between
13,200 and 14,200 years before present, strongly indi-
cates that the ocean is the source of these A14C fluctu-
ations. Our coral A14C records compare well with the
AMC record from the varved sediments of the Cariaco
Basin (Hughen et al., 2000) from 10,500 to 12,900 years
BP,but are markedly different from the Cariaco record
from 12,900 to 14,700 years BP. A simple box diffusion
carbon cycle model (Oeschger et al., 1975) reproduces
the oceanic and atmospheric AMC fluctuations using
a fifty percent reduction in the deep water production
diffusion term. Our thorium/uranium age determina-
tions provide precise and accurate dates on the initial
increases and decreases of deep-water production and
the exact duration of the fluctuations.
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Large and abrupt climatic oscillations occurred dur-
ing the last deglaciation evident from ice, lacustrine
and marine records in different regions. Stable isotopes
retrieved from these records could provide a common
proxy in correlating the records and detecting temporal
and spatial patterns. The emerging pattern is critical
in understanding the nature and forcing mechanisms of
climate changes. Here I provide new isotopic and pollen
results from the Mid-Atlantic region of USA to expand
the existing late-glacial records from the Great Lakes
region to the Atlantic Seaboard. White Lake, a marl
lake in NW New Jersey, provides high-resolution sed-
imentary records since ca. 15,000 cal yr BP (15 ka).
The chronology of late-glacial and early Holocene pe-
riod was controlled by 6 AMS!4C dates on terrestrial
macrofossils. Oxygen isotopes of marl samples (con-
tain >90% carbonates) from this period vary between
-8 and -4 permil (VPDB) and show multiple oscilla-
tions at millennial and centennial scales, including the
Younger Dryas (YD) with ca. 3 permil shifts in 51830 at
12.6-11.3 ka and three cold events of 1-2 permil shifts
during the Bglling-Allergd (B-A) period at 14.3-12.6
ka. Pollen diagram from this site shows strong sim-
ilarity with previously published pollen records from
this region, with the YD event having high boreal taxa
(Alnus, Abies, Betula) after establishment of a mixed
deciduous-coniferous forest containing Quercus, Frazi-
nus and Ostrya/Carpinus. A plateau-like B-A period is
similar to some (Ammersee, Germany; Cariaco Basin,
Caribbean) but not other records (ice cores form Green-
land Summit; Crawford Lake, Ontario) around the At-
lantic Ocean, suggesting that a strong climate gradi-
ent might have existed then. Vegetation shows differ-
ent sensitivity in responding to the YD at sites along a
transect from New Jersey, through western New York,
to southern Ontario, which was probably caused by a
combination of species migration/availability, location
of then ecotones, and amplitudes of climate change.
The new results and synthesis indicate that climate
gradients have changed dramatically over short time
period during the last deglaciation, which must have
played a major role in determining the state of climate
and climate sensitivity for a given region.
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The large, rapid, widespread climate change about
8200 years ago followed a large freshening of the
North Atlantic Ocean, and produced climate anomalies
in the Northern Hemisphere that are consistent with
the expected response to North Atlantic cooling and
that mimic the larger and longer-lasting effects of the

Younger Dryas and older events. The short-lived nature
of this Holocene event explains the lack of a signal at
high southern latitudes, and the other features support
the hypotheses that abrupt climate changes have been
forced by North Atlantic freshening, and that Holocene
warmth is not a guarantee of stability. Comparison of
modeled and observed impacts of North Atlantic fresh-
ening suggests that some models are somewhat under-
sensitive compared to the real world.
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At ~8,200 years before present, an abrupt climate
change occurred, which is believed to be the largest in
the past 10,000 years. The scale of the event was prob-
ably global, as seen in reduced atmospheric methane
concentration and paleoclimatic evidence around the
globe indicating drying and cooling trends. The timing
of the climate change also coincides with widespread
abandonment of villages in southwestern Asia, which
marks the end of the Pre-Pottery Neolithic B (PPNB)
interval. Owing to the similarity between the warm
early-Holocene and the projected warmer future cli-
mate, the 8.2 k event provides us an invaluable test
case for a future potential abrupt climate change. We
reconstructed the speed and magnitude of temperature
change at the event, using argon and nitrogen isotopes
in trapped air from the Greenland ice core coupled
with the oxygen isotope record of ice. This method
makes use of two isotopic fractionations, gravitational
and thermal, which occur within the firn layer (snow
layer above the air bubble close-off depth). The anal-
yses of argon and nitrogen isotopes can separate the
two effects, and allows us to directly retrieve tempera-
ture information (Severinghaus et al., Nature, v. 391,
141, 1998). The magnitude of temperature change in
central Greenland at 8.2kyr B.P. is preliminarily esti-
mated to be 5 £ 2 °C for the decadal average with
the experimentally determined thermal diffusion con-
stants (Grachev and Severinghaus, Geochim. et Cos-
mochim. Acta, v.67, 345, 2003; J. Phys. Chem., v.107,
4636, 2003), implying an oxygen isotope-temperature
coefficient, o, of ~0.4 permil/® C. Using oxygen isotope
record of ice and «, we estimate that the abrupt cool-
ing took place within ~5 years with an /instantaneous/
magnitude of ~8°C, and climate was locked in the cold
phase for ~60 years. In addition, we plan to measure
methane concentration in trapped air, which will con-
strain the mechanisms of the abrupt climate change.
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Cold-water coral mounds occur in discrete clustered
populations over a broad region from the glaciated Nor-
wegian continental margins to the non-glaciated mar-
gins of Iberia and northwest Africa. They are poten-
tially sensitive indicators of change in oceanic circu-
Here we re-
port on an interesting correlation between the Holocene
growth of a mound population west of Ireland and early
Holocene palaeoclimatic variations in the North At-
lantic region, notably the well documented 8.2 kyr cold
event. An accurate age structure for the mound popu-
lation is calculated using recent growth rate estimates
for the main coral framework constructor L. pertusa and

lation, coupled to past climate change.

a previously formulated population growth model. The
calculated curve for the Holocene period fits the ob-
served population data well, except for a pronounced
and significant deflection in the data trend beginning
at about 8500 calendar years (cal. yr) ago in the early
Holocene. This date corresponds to the time ( 8470 cal.
yr) that the glacial lakes Agassiz and Ojibway, which

were once dammed by a remnant of the Laurentide ice
sheet, drained catastrophically into the Labrador sea
releasing >1014 m3 of fresh water. The 8.2 kyr event
had as much a global effect on the large-scale structure
of deep-water aphotic ecosystems as it did on continen-
tal shelf and terrestrial ecosystems.
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Using data generated on Ocean Drilling Project site
980 ( 2200 m water depth) from the northeastern sub-
polar North Atlantic, we recently demonstrated that
deepwater carbon isotope values in this region varied
on millennial time scales in the Holocene (Oppo et
al., 2003). We attributed low d13C values at 9300,
8000, 5000, and 2800 years ago to episodic reductions
in North Atlantic Deep Water production. A prelim-
inary benthic d13C record from a relatively shallow
core (1300 m) on the eastern flank of the Reykjanes
Ridge displays similar variability. Because this core is
located in the path of Iceland Scotland Overflow Wa-
ter, these new data raise the possibility that changes
in source water d13C, rather than North Atlantic Deep
Water production, drove the d13C variations. We will
use published and unpublished data to assess these al-
ternative mechanisms of deepwater d13C variability.
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During the Holocene (the last 11,500 calendar years)
Earth’s climate has been highly variable, not stable.
Although the dramatic climate disruptions of the last
glacial period have received considerable attention, rel-
atively little has been directed toward the climate vari-
ability of the Holocene. Examination of nearly fifty,
globally distributed paleoclimate records reveals that
as many as six periods of rapid climate change (RCC)
ca. 9-8, 6-5, 4.2-3.8, 3.5-2.5, 1.2-1.0, and beginning at
0.6 ka BP have occurred. All but the ca. 9-8 ka RCC
and the most recent RCC are characterized in general
by bipolar cooling, intensification of atmospheric cir-
culation in the high latitudes, and increased aridity at
low latitudes. The RCC since 0.6 ka features bipolar
cooling and both humidity and aridity in the low lati-
tudes. This interval appears to be more complex than
the classic cool poles, dry tropics pattern that typified
the Pleistocene and most of the Holocene RCCs. Sev-
eral RCCs coincide with major disruptions of civiliza-
tions, underscoring the significance of Holocene climate
variability. Of all potential climate forcing mechanisms
considered, solar variability superimposed on long term
changes in insolation seems to be most important for
all of the RCCs except perhaps the ones ca. 9-8 ka and
4.2-3.8 ka.
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Multiple proxy data reveal that the middle Holocene
(6 kyr BP) was warmer than the early Holocene (8 kyr
BP) as well as the preindustrial period (1700 AD) in
most regions of the Northern Hemisphere. This warmth
is somewhat counterintuitive because the summer inso-
lation was decreasing during this time. Cooling in the
late Holocene (after 6 kyr BP) is hypothesized to be
due mainly to the astronomical forcing. This cooling
was also accompanied by significant changes in vege-
tation cover (i.e., treeline retreat from northern high
latitudes; the desertification of the Sahara/Sahel re-
gion) and a small but gradual increase of atmospheric
CO2 concentration (from 260 ppm to 280 ppm). The
early-to-middle Holocene warming, on the other hand,
is hypothesized to be due in part to ice-albedo feed-
back in Northern America, associated with decreases in
the Laurentide ice sheet, which completely disappeared
by 6 kyr BP. The snow-vegetation-albedo feedback is
also hypothesized to have played a role in this early
warming event. To test the above hypotheses, the ear-
lier geophysical McGill Paleoclimate Model has been
coupled to the vegetation model known as VECODE
(VEgetation COntinuous DEscription, one of the sim-
pler dynamic global vegetation models), and a number
of sensitivity experiments have been performed. The
model results illustrate the role that Northern Hemi-
sphere land cover changes played in explaining the nat-
ural millennial-scale climate variability from the early
Holocene (8 kyr BP) to the preindustrial period (1700
AD).
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In 1998 and 1999 a U.S. Navy nuclear-powered sub-
marine was used to collect swath bathymetry and sides-
can data for the Arctic Basin as part of the SCICEX
program. Data collected over Chukchi Borderland and
Lomonosov Ridge revealed glacially-formed erosion and
sculpting of the seafloor at water depths of several hun-
dred meters. These results provided key evidence that
very thick floating ice sheets (ice shelves) or densely
packed armadas of table icebergs had covered portions
or perhaps the entirety of the Arctic Ocean at some
time intervals during the Pleistocene [Polyak et al.,
2001]. At the time of this revelation, opportunistically
collected SCICEX swath data for other shallow regions

(< 1000 m) in the Arctic Basin had not yet been pro-
cessed. Here we present a compendium of glacigenic
features imaged in the Arctic using the SCICEX swath-
mapping system. In addition to the published findings
for Lomonosov Ridge and Chukchi Plateau, the data
show new evidence for grounded ice on Yermak Plateau,
Northwind Ridge and the Alaska Margin in the depth
range of 300 to 1000 m. We characterize the orien-
tation, depth, and extent of observed glacigenic fea-
tures and document their three-dimensional morphol-
ogy. Where possible, the swath topography is supple-
mented by high-resolution subbottom profiler data to
create a volumetric representation of erosion. These
two- and three-dimensional maps of ice contact features
have been used to constrain the provenance and relative
timing of arctic ice sheets. Multiple fields of glacigenic
lineations (flutes) observed on Northwind Ridge and
Chukchi Plateau are similar in strike, trending NNW.
Polyak et al. [2001] inferred that these features had
been formed by ice originating from the Canadian Arc-
tic Archipelago. The discovery of flutes on the Alaska
margin oriented parallel to the shelf break supports
this prediction. This pattern of the spatial distribu-
tion of glacigenic bedforms suggests that ice shelves
from the Canadian Arctic Archipelago extended more
than 1000 km, covering much, if not all, of the Am-
erasia Basin. Ice shelves in the Eurasia Basin achieved
comparable size based on the erosion documented on
Lomonosov Ridge, which indicates ice moving from the
Barents/Kara continental margin. Pending investiga-
tion of temporal relationships between glacigenic bed-
forms from various parts of the Arctic and future map-
ping of other shallow features will provide a comprehen-
sive history of thick-ice events in the Arctic Ocean.
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Rapid temperature variations fractionate gas iso-
topes in the firn column of polar ice sheets due to ther-
mal diffusion and gravitation. Hence, gas isotope mea-
surements allow the determination of past surface tem-
perature variations during rapid climate changes like
Dansgaard-Oeschger (D/O) events. We have developed
a new on-line extraction and measuring technique for
bubble air trapped in ice cores. An ice sample is con-
tinuously melted and the air is subsequently separated
from the meltwater and analyzed in an isotope ratio
mass spectrometer. It allows fast and high resolution
measurements of the isotopic ratios of nitrogen (515N),
oxygen (5180, (5170) and argon ((536Ar), as well as
the corresponding elemental ratios. We will present
high resolution measurements of four consecutive D/O
events 9 to 12 on North GRIP ice (around 40’000 to
48°000 years BP). With the use of a combined firn den-
sification, temperature, and gas diffusion model, based
on oxygen isotope measurements of the ice, 5180, q-
temperature coefficients in the range between 0.3 and
0.4 °/50/K are found. This corresponds to tempera-
ture shifts of about 8 to 16°C, which is in line with
already determined temperature shifts for rapid cli-
mate change events. A first comparison of these isotope
measurements with methane and nitrous oxide will be
shown, to investigate leads and lags.
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Although water stable isotope profiles from Green-
land ice cores have evidenced the succession of glacial
climate variability, their quantitative interpretation in
terms of temperature changes remains uncertain due to
possible changes in the seasonality of the precipitation.
Here we use an alternative paleothermometry method
based on the gravitational and thermal diffusion of per-
manent gases in the firn in response to abrupt temper-
ature changes. The variety of measurements conducted
on the air trapped in the ice enables to study the rel-
ative timing of fluctuations in local temperature (iso-
topic measurements of 15N /14N, d15N and 40Ar/36Ar,
d40Ar), ice volume (180/160 of atmospheric oxygen,
d180atm) and wetland CH4 production. We have ob-
tained high resolution profiles of these tracers measured
along the Dansgaard-Oeschger events 18, 19 and 20
from the recently drilled NorthGRIP ice core. d15N
combined to CH4 data on the whole profile confirm the
in phase increase of both temperature and CH4 during
DO events. d15N, d40Ar and firn densification associ-
ated to heat diffusion modeling enable us to estimate
the associated temperature changes (to be compared
to the estimate by Lang et al, GRIP event 19). Indeed,
nitrogen combined to argon isotopic anomalies enable
to extract the sole thermal effect from the total signal.
Finally, the air d180atm shows a slow increasing trend
due to the ice sheet growth. Gathering information on
temperature changes and ice sheet evolution from the
air isotopic measurements led to a better understanding
of the relationship between water isotopes and surface
temperature.
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The EOLE project focuses on the impact of mil-
lennial climatic variations (Dansgaard /Oeschger) and
abrupt events (Heinrich), on the loess environments
of Western and Central Europe between 30 and 15ka
BP (50°N transect between 2° and 17°E). The evi-
dence of rapid climatic events in the loess sequences is
based on their physical (grain-size, CaCO3, Iron, mag-
netic susceptibility) and biogeochimical (mollusks, or-
ganic carbon, §13C) characterizations, within the best-
developed sequences (high-resolution 1 sample/5 cm; 10
to 15 m in thickness). The main results have been ob-
tained in the Nussloch reference sequence (Rhine val-
ley, Germany) where cyclic variations appear within
the Upper Pleniglacial from high-resolution grain-size
and MS analyses. These variations are mainly under-
lined by the %20-50umA%<20pm ratio (grain-size in-
dex GSI) which is interpreted as an indirect proxy of
the a dynamics: high values within pure typical loess
(?L7ss Events” L1 to L8)/ low values in the various tun-
dra gley layers G1 to G8. Our investigations show that,
during the Upper Pleniglacial, the loess deposition is
basically characterized by a succession of rapid sedi-
mentation phases (especially during Heinrich events 2
and 3), separated by stops (or strong reduction) in the
a flux. According to OSL and 14C dating, a correlation
between GSI index and the dust record from GRIP or
GISP II ice cores is proposed. In addition, the cyclic-
ity of the loess record seems to represent the expres-
sion, in continental environments, of the 1500 years cy-
cles described in North Atlantic sediments. In paral-
lel, the analysis of thel3C of loess organic matter and
of the malacological assemblages at Nussloch shows a
close correspondence with the d180O from GRIP. Finally
these results show that the high frequency climatic
variability that characterizes the North Atlantic and
Greenland records during the LGM had a strong im-
pact on sedimentation and on terrestrial environments
of Western and Central Europe.
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