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Introduction

In this paper we report on stratigraphical and
paleogeographical inferences from a comparative TL investigation of
Saalian and Weichselian loess of Northwestern Europe. The aim of
the research, carried out at the Laboratory of Mineralogy of the
FAPOM in Mons, Belgium, is to study the stratigraphical and spatial
variations of the Tloess TL characteristics. Evidence of such
variations would provide new promising means for Tloess
identification, stratigraphical correlation and paleographical
reconstitution.

Materials and methods

We have selected several reference loess sequences under
stratigraphical control, from northern Belgium to Normandy
(France), as shown 1in figure 1. We confined ourselves to the
analysis of truly aeolian loessic deposits as they can be assumed
to be optically bleached wunder sunlight during aeolian
transportation, prior to their deposition (Wintle and Huntley,
1982). The different loess sections investigated are schematically
presented in figure 2. On one hand, we sampled the Late Glacial
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Figure 1.
a) Spatial distr

Z =

100 km

ENGLISH

CHANNEL
4Rf'//zscﬁlﬂ‘p£;

80Is

- -
vi E%%D >~
LALON

Eﬂ
MARC

ROIS el

RIB.
‘;sm.
MEN SOU France
w. CaTIAN: (& )CHAMP
KESSELT BOISMONT
ROCOURT CAGNY-LA-GARENNE
O
TONGRINNE /N coRBIE
HARMIGNIES SOURDON
LALONGUEVILLE ROISEL
SANGATTE SAINT ROMAIN
[]  FRETHUN GODERVILLE
FLORINGHEM <> MESNIL -ESNARD
ViMY [VILLE
MARCQING MANTES
Y RIBEMONT (O cHampvaisy
S

itbution of MW European loesses.

b) Locality map.

References:

TON (Paepe and Vanhoornem, 1967)

HAR KE ROC (Haesaerts et al., 1981)
CA, SANG (Balescu and Haesaerts, 1984)
FLOR (Tuffreau, 1975)

VIM MARC LALON (Sommé and Tuffreau,
BOIS (Devismes et al., 1977)

STR GOD MEN (Lautridou, 1968)

IVI (Dewolf Y. et al., 1981)

MAN (Vazart, 1983).

1976)

LOESS SECTIONS

BELGIUM
NORTHERN FRANCE
HOLOCENE 1
Upper _EI]J BRABANTIAN Upper. Middle
WEKHSEUAN _____ _PLENIGLACIAL

FRANCE
PICARDY NORMANDY
Tl T
- Upper » Middle
m PLENIGLAUIAL
Lower

m PLENIGLACIAL
% EARLY WEICHSELIAN

T mm T BEN
| TR R 3IT e
77 s EE=e 47 = 8
Figure 2. Loess sections.
Key 1. illw-iated soil (brown forest soil); 2. grey loam (steppe

soil);
clayey loam; 7.

3. grey hydromorphic loam; 4. loess; 5. loams; 6.
sandy substrate; 8. chalky substrate.
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Figure 3a. Examples of quartz ATL glow cwrves, corresponding to
types A, © and E showm in figure 3b.
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Figure 3b. Quartz ATL typology of MW European loesses from samples
which have been Y irradiated for 12 h after being bleached by a 24
h exposure to the sunlamp. Schematic representation of ATL glow
curves where mean peak intensities (related to the height of the
peak, in arbitrary wits) are plotted as a function of temperature
(ec).

Representation of five distinct types of ATL glow curves,
A,B,C,D and E according to variations in absolute and relative
intensities of their first (50°C) and fifth (250°C) peaks (H1 and
H5).

Mean intensities of the peaks were calculated using the
results from several samples collected 1in different loessic
deposits characterized by the same type of curve.
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Weichselian loess on top of which is developed the surface soil, a
remnant of the Holocene pedogenesis. On the other hand, we
collected samples from the Saalian loess which are systematically
underlying the Eemian illuviated soil.

We concentrated on the analysis of the pure detrital quartz
grains of the 40-50 um grain size fraction, using both artifical
(ATL) and natural (NTL) TL glow curves. The quartz samples were
irradiated for 12 hours with a Co60 Y source after being UV
bleached by a 24 h exposure to a sunlamp. We refer to the papers
of Charlet (1969) and Baleine (1973) for further technical details.

Results and discussion

The ATL curves from samples of both Weichselian and Saalian
Toess comprise five peaks T1ying between 500C and 2500C and
occuring, in all curves, at the same temperature, as shown in fig
3a (1 to 5). Variations 1in absolute and relative intensities of
the lowest and the highest temperature peaks (50°C and 2500C), lead
us to define five different types of curves (A,B,C,D and E),
corresponding to distinct curve shapes, as shown 1in fig 3b. One
can distinguish asymetrical curves with a dominant fifth peak
(types A,B,C) or a dominant first peak (type E) and symmetric
curves (type D).

The ATL glow curves were found to be similar within the whole
individual Tloessic deposit, and thus allows us to use the ATL
signal as a new sedimentological marker for loess identification.
The finding of a variety of types demonstrates the existence of
distinct quartz assemblages within northwestern European loess.

The NTL glow curve, obtained from the same quartz samples,
comprises a double peaked glow curved. The two TL peaks occur at
the same temperature as the two highest temperature peaks of the
ATL glow curve, In figure 4a the intensity of the highest
temperature peak of the NTL glow curve has been plotted versus
intensity of the corresponding artifical peak. As 1is clear from
the figure, the NTL fintensity sucessfully discriminates between
Saalian (unshaded symbols) and Weichselian (shaded symbols) Toess.
Indeed, all Weichselian 1loess show systematic and significantly
Tower NTL intensities ({illustrated in the schematic insets to
figure 4a). However, the NTL signal does not allow any further
stratigraphical discrimination among Saalian loess since it has
reached saturation (see figure 4b).



20

HS 7 NTL

200 r—

150

100

50

intensity

FIG 4 B
QUARTZ GLOW GROWTH CURVES

HS5-A
mf.
STR. SIR
.
wor ! =3I STR. <>/
. ROC
- o
F - *4-SANG.  ATL NTL KE, - 60D

— 100 P 1 ) S

!
7 | W
v ! @ma
50 / i ﬁ LALON CHAMP
j 4 } sanG. [+ /\roisi ©
| I -
J [ R ] J 1 MEN& &ROIS.s
L— 2 4 6 B W 12 W 16 /N\ca R
Co~60 X radiation time { hours)
6 &SOU
[+ Imarc
ATL NTL
0
MENs  MaN AR KE ®
{ 30'5 FRE CHAMP
- Q @Rla
MENl
] MARC. W“ AL STR V1s
| J y 1 — 1 1 f —
50 100 HS - ATL intensity 150

Figure 4. a) Quartz NI'L-ATL diagram. Intensity of the highest
temperature natural glow curve peak (250°C) versus intensity of the
corresponding artifical peak; samples have been exposed for 24 h to
w radiation before being Y irradiated for 12 h (“ntensity 1in
arbitrary wnits).

b) Quartz second growth glow curves at 25090 glow curve
temperature, after samples have been w bleached by sunlamp for 24
h (TL in arbitrary units versus Y irradiation time in hours).

A simultaneous use of both ATL and NTL glow curves leads us
to define distinct Weichselian and Saalian loessic provinces and to
establish paleographical maps, as shown in figure 5a. The inter-
province heterogeneity of the quartzose material could invol/e a
diversity in the sediment provenance and source areas of the
northwestern European 1loess. A comparison of the Saalian and
Weichselian loessic provinces reveals either a similarity or a
difference in their quartz ATL characteristics, reflecting either a
constancy or a time change in their sediment provenance.

The results of heavy mineral analysis have supported our TL
investigation and allows definition of specific Weichselian and
Saalian loessic provinces on the basis of their green hornblende
and garnet content, as shown in figure 5b. Information gathered by
both heavy material and TL analysis are generally in gJood
agreement. There are, however, some significant discordances, as
can be seen by comparing the respective paleogeographical mnaps
(figs. ba and bHb). This makes both methods complementary.
Consequently, a concurrent use of the Toess NTL properties - for
time control - together with their ATL characteristics and heavy
mineral content - for better paleogeographical control - provides a
new stratigraphical marker for Toess.
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Figure 5a. Spatial Adistribution
of ATL quartz assemblajes within
Saalian and Weichselian loesses.
Quartz ATL assemblages referring
to the quartz ATL typology defined
in figure 3
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Figure 5b.  Spatial distribution of green

hornblende and garnet 1ssociations within
Saalian and Weichselian loesses. Average
green hormblende (GH) and gwmer (G)
content (in %) estimated on total cownt of
300 transparent heavy nineral grains per
sample: H = 20%, M = 10%, L = 5%, VL
1-2%, A =~ 0%.
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Conclusion

OQur results clearly demonstrate the important potential of
the quartz TL method for identification, stratigraphical
correlation and relative age determination of these isolated and
discontinuous aeolian deposits. Furthermore, the remarkable
stratigraphical and spatial coherence of these TL results show
great promise for the identification of source areas of these
loesses and to establish a reference loess stratigraphical scheme
for NW Europe.
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P.R. Reviewers Comments (A.M.D. Gemmell)

The wuse of NTL and ATL curves to distinguish detrital
sed iments of different provenances has been known for several years
(Charlet, 1971). The present study takes this approach a stage
further by applying the technique to loessic sediments, and using
it not only to distinguish palaeographic provinces, but as a tool
for stratigraphic correlation.

In respect of the latter use, a number of questions arise.
As no bleaching curves are presented, overbleaching may have
occurred., Wintle (1985) has suggested that dose-dependent
sensitivity changes may occur when a sample 1is exposed to Tlight,
but whether such dose dependent changes would survive significant
changes in the samples in the present study might provide an answer
to this question.

Closer examination of figure 4a shows clearly that ATL
characteristics fail to separate Saalian and Weichselian sediments,
and it is the NTL which is the discriminating factor. As the NTL
of the Saalian Toesses has reached saturation level (Balescu,
Dupuis and Quinif, this issue), then the technique is unlikely to
be useful for the stratigraphic correlation of older deposits.

If the various quartz assemblages identified in this study
represent differences in the composition of Toess due to changes in
wind direction, some of the sediment may not have been transpor:ed
far enough from its source for complete bleaching to have taien
place prior to deposition. if the sources can be identified, and
assuming that the loesses are securely dated by other techniques,
than the significance of transport distance as a possible influence
on the TL-age of loessic sediments can be investigated.
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