




















In the Abéous however. the morphodynamic pausc
seems 1o have been less marked than in medium moun-
tain arcas. Indeed. whereas in Prealpine alluvial fans,
several meter thick silt deposits are observed, indicating
a biostasis period as from the Boreal (Jorda and others,
1984), the Abéous alluvium show recurrent debris flow
facies at least until the mid-Atlantic, This fact, which
is unique in our knowledge, induces us to reject in this
case the interpretation, according to which, the silt facies
succeeding the debris flow facies which compose the
beginning of the «main Holocene fill» would be due to
the development of the watersheds in the autochthonous
black marl substratum after the wurmian till had been
destroyed (Jorda and others, 1984),

We can question the bioclimatic conditions which pre-
vailed during the slow depositing of these sandy-silt
levels with a fluvial facies. of which we can probably
only see the remains spared by gullying, and interspersed
with relatively thin debris flow levels. probably deposited
in the course of a small number of floods. As from the
Boreal. the improvement of climatic conditions enabled
an important forest development, which was followed by
pedogenesis at the Atlantic (Jorda, 1993). In the Ubaye
valley, as in other parts of the inner Alps. the more xeric
conditions than on the Prealpine margins and the abun-
dance of Callovian-Oxfordian marl outcrops favoured
the development of Pinus syvlvestris (Jorda, 1993; Khar-
bouch. 2000). The upper forest limit is not asserted but
the topographic conditions make it impossible for a dense
forest cover to settle on the upper slopes of the Abéous
basin. In the watershed, the ground water in forest soils
regulates runoff by having a hydrologic buffer effect
(Campy and Macaire, 1989; Jorda and Provansal. 1996),
whereas the superficial formations are stabilized by the
vegetation. The colonisation of the alluvial fan by Pinus
sylvestris could have a major impact on the sedimentary
dynamic, already pointed out by M. Jorda (and others,
1984). The runofts, which were probably more peren-
nial than they are now (Jorda and Provansal, 1996), were
combed by the vegetation on the alluvial fan, thereby
depositing a fine sedimentation in shallow channels, The
difficulty of water drainage is indicated by the paludal
and hydromorphic character of the silt alluvium. and also
by the presence of fossil tree trunks that were progressi-
vely stifled by the silt alluvium, as they can be observed
in the Prealps (Jorda and others, 1984),

After a phase of vertical incision documented in most
alluvial fans in the south-east of France (Jorda, 1985) at
the beginning of Sub Atlantic, the second major Holo-
cene depositional phase is consecutive. according to
Jorda. to the “first climatic-anthropic break™ at the boun-
dary between the Atlantic and the Sub-Boreal. Miramont
(1998) shows that this period was characterized by short
climate oscillations and fast changes in morphogenic
behaviour. The Conseiller section in the Abéous, which
was one of the examples used to precise the chronology
of the “early historical fill” indicates good correlation
between climate oscillations, newly aggravated human
impact on pollen diagrams and sediment transport (Jorda,
1985). The two debris flow sequences topped by two
dated thin silt levels (2190 = 100 BP and 1010 + 80 BP)
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are interpreted as a response to well documented regio-
nal climate changes: an erosive phase during the Iron Age
that comes to an end around 2150 BP due to improved
climate during the Roman period; then another erosive
phase during the early Middle Ages (1450 BP — 1250 BP
that ends with climate improvement during the “little
medieval optimum™ (Le Roy Ladurie, 1983). Due to
the lack of data. it is difficult to discriminate climatic
factors from anthropic ones, especially as periods of
more aggressive climate often correspond to phases
of demographic peaks inducing reinforced agricultural
impact. Nevertheless, during the Roman period (200 BC
~ 500 AD), the Abéous stratigraphy shows signs of
appeasement with silt deposits similar to those observed
during the Atlantic optimum, only much thinner. This
fact is correlated with archaeological evidence of human
installation in the Ubaye valley, on the alluvial fan of the
Faucon torrent (Ballandras, 1997). Jorda (1985) suggests
that the small size of the silt levels in the Conseiller sec-
tion indicates that the inhibitory effect of climate impro-
vement on sediment transport was diminished because of
the impact of agriculture on basin vegetation.

This idea is enforced, in our sense, by the absence of
silt levels posterior to the 10" century, although rainfall
increase preceding the Little Ice Age did not begin before
the beginning of the 14" century (Le Roy Ladurie, 1983
in Descroix and Gautier, 2002). We therefore suggest that
vegetation in the basin and on the alluvial fan is the main
control on solid discharge in the Abéous torrent. During
the Atlantic optimum, forest development corresponded
to improved climate conditions and therefore caused a
semi-extinction of coarse sediment transport. Since the
“first climatic-anthropic break™. the increasing impact of
human activities on basin vegetation minimises the morpho-
dynamic response of the torrent to climate improvement.

On a shorter time scale, a general appeasement of tor-
rents has been observed in the Southern Alps during
the 20" century. This contemporary appeasement, in
a «recent warming» and reforestation (artificial and/or
spontaneous) context, provides some clements of thought
about the relations that existing between the hydro-geo-
morphologic functioning of a torrent and the forest cover
of its watershed. The main consequences established at
this date are a general active channel narrowing (Liébault
and Picgay, 2002: Flez and Lahousse, in press), which is
accompanied by solid discharge diminution and boulder
pavement in the prealpine margins (Liébault and others,
2000). In the Abéous, spontaneous reforestation linked to
land use change during the second half of 20™ century has
caused an important active channel adjustment which is
not correlated with any major climate change (Flez and
Lahousse, in press), as observed by Liébault (2003 ) in the
Dréme mountains. In spite of these changes, the Abéous
torrent remains a spasmodic functioning torrent that eva-
cuates its sedimentary load during violent debris flows
which are usually several years a part (9 in the last 20
years) and does not seem to be on the verge of becoming
extinct.

There are two explanations to this fact. Firstly, forest
in the Abéous only covers 25 % of basin surface and if
its development continues, active channel narrowing is









