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to 978 km®. The sheet flow portion of
the main branch of Pampas Onduladas
flow, entirely subdues all the underlying
topography except some older isolated
volcanic cones (Fig. 5a). Its morphology
is characterized by a considerable density
of tumuli, flat lava rises, and other infla-
tion-related features, which will be des-
cribed in the next paragraph. From the
northern margin of this large lava field
some apophyses, up to 10 km in length,
spreads in fillings of wvalleys previously
going down towards the area now cove-
red by the main sheet flow. It indicates a
markedly depressed palaeotopography
here covered by the sheet flow. This is
also confirmed by the E-W normal fault
scarp representing the margin between
Pampas Onduladas flow and the Tertiary
volcanic centres of Cerro Guadaloso.
Because of the thick aeolian deposits co-
vering the basal contact of the lava flows,
it s difficult to find a complete section of
the flow itself and to evaluate its strati-
graphy and thickness. Some topographic
measurements were performed on the
flow apophyses above cited, and an esti-
mate of 20 m as the minimum sheet flow
thickness was derived in this area.

Fast of the La Salinilla-El Cortaderal
road, occurs a remarkable altimetric and
morphological change, with a relatively
steep 40 m descent of the lava flow over
a distance of one kilometre (Fig. 4) and a
sharp reduction of the average width
from 10 to 3 km up to its end. Here the
Pampas Onduladas flow 1s confined
along its southern side by a Tertiary vol-
canic tabular relief and on the northern
side by a river channel coming from the
San Rafael massif. This place matks also
the sudden disappearance of the lava
rises, above described as the more wides-
pread superficial features of Pampas
Onduladas sheet flow.

In this central sector of the Pampas On-
duladas flow, the distribution of tumuli
becomes very discontinuous and they
tend to be associated in isolated clusters.
Their size generally is uneven and in so-
me cases they reach a height of 10-12
metres, never observed in the sheet flow

Figure 5: LANDSAT false colour images along POL. LANDSAT 7 ETM + false color composite
images (RGB= 742) of different sectors of POF. For their locations sec Fig. 3.

portion of Pampas Onduladas. Tumuli  depressed portions of the flow, but some
are mostly concentrated in the more of them wete placed along the axis of



the long marginal ridges characterizing
part of the central portion of Pampas
Onduladas flow, at an intervening distan-
ce of hundreds of metres (Fig. 5b).

‘The topographic confinement of Pam-
pas Onduladas flow disappears near
Puesto Tas Coloradas where the flow
sharply deviates towards SSE and obli-
quely crosses various small creeks belon-
ging to the pampean alluvial piedmont
plain 22 km far from Las Coloradas. Af-
ter another sharp deviation, Pampas On-
duladas flow recovers its ESE direction
under the obstacle effect of a thick lava

Very long pahochoc inflated basaltic lava flows in the Payenia volcanic province ...

fan previously formed by the lava flow
itself. From here until the lava flow front,
Pampas Onduladas flow does not show

any external confinement but neverthe-
less maintains its tongue-like shape in a
well directioned ESE pathway (Fig, 5¢).

In the median and terminal sector,
Pampas Onduladas flow loses its long-
distance morphological and structural
uniformity and acquires significant va-
riety along its still long remaining seg-
ment. In the initial part of this segment
the flow is self-confined by lateral ridges
while its flat internal portions present a

Figure 6: Cross-scction of the upper
part of the POF inflated sheer flow
idealized from diffcrent outcrops repre-
sented in the joined images (a, b, ¢, d,

¢) (sce the text for their descriptions).
depressed, slightly hummocky sutface.
More downstream, near Rincon del Ol-
mo, the flow reduces, for a short stretch,
its width to 500 m after which presents a
central longitudinal hundreds of metres
wide tabula ridge, showing a deep axial
cleft partly filled with squeeze-ups of va-
rious sizes and shapes, as well as by hori-
zontal clefts indicating a consistent com-
ponent of lateral inflation. Lateral brea-
kouts from the central ridge produced
many short lobes and toes. After this 13
km long segment of Pampas Onduladas

flow another bottle neck-like narrowing
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Figure 7: 2) Acrial photo of the transitional area between POL near-vent arca and POF sheet
flow. b) Proposed interpretation of the photo image. 1) overriding and coalescing inflated lobes
of the POF near-vent atea; 2) POF sheet flow; 3) older volcanic centres; 4) liquid core squeeze-

ups; 5) tensional fissures.

of the lava flow marks the end of the
previously described tubular ridge and
the onset of a new morphological and
textural feature of Pampas Onduladas
flow, characterizing its final stretch for 40
km onwards. From here the flow is fot-
med by a great number of interconnec-
ted, very wide, long and billowy braided
lobes, separated by flat elongated depres-
sions covered by aeolian sand from
which several large smooth lava hum-
mocks appear. After reaching the alluvial
terrace of the Salado river, the lava flow
jumps down a 25 metres scarp, resumes
its course for 4 km more and ends in
chaotic block piles.

Relevant morphological and structu-
ral features of Pampas Onduladas
sheet flow

The surface morphology of the Pampas
Onduladas sheet flow is represented by a
great variety of small scale inflation fea-
tures, strictly depending from the physi-
cal processes of lava injected and trans-
ported beneath the surface crust. The
inflated sheet flow is commonly flanked
by a very thin and flat uninflated lava
sheet, mostly formed by slabby pahoe-
hoe basalts (Fig.10).

The most common features of this kind
are lava rises in the sense proposed by
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Walker (1991) but showing some mor-
phological and structural characters
rather different from their original defini-
tion. Other common surface features are
tumuli, indirectly connected to the lava
rises thorough their apophyses. Finally
other positive features are represented by
narrow and elongated ridges close to pre-
existing obstacles. The lava rises are scat-
tered all over the sheet flow and assume
very different sizes and forms, from few
thousands of square metres up to square
kilometres. Their elevation does not ex-
ceed 10 m. The largest lava rises are mar-
kedly flat-topped and commonly boun-
ded by monoclinal flexures showing dip-
ping values between 20° and 40°. The
hinges are marked by long tensional frac-
tures, sometimes hosting vertical squee-
ze-ups of a dense basalt, enriched in
scattered large plagioclasc phenocrysts
(Fig. 9).

The upper crust of the lava rises every-
where polygonally jointed, but the size of
the polygons varies in width, from few
decimetres up to one or two metres. A-
long the external side of the lava rises,
groups of polygons of similar size are
often separated from other groups with
different size by cooling joints generally
at high angles relatively to the margin of
the lava tise.

The edge of the flat-topped lava rises is
extremely irregular for the presence of
elongated, sinuous and convolute apo-
physes giving to these structures a polyp-
form aspect (Fig. 11). The apophyses are
usually lower than the related flat-topped
lava rises, cxcept when they contain a
tumulus that commonly reaches the
topographic level of the lava rise itself.
Their longitudinal development registers
many axial elevations and depressions,
the latter often filled by sandy aeolian
deposits. In the axial depressions of the
apophyses may appear sub circular, dense
basaltic squeeze-ups (Fig. 12). Common-
ly the apophyses act as connections bet-
ween adjacent flat-topped lava rises ma-
king the sheet flow surface as an uninte-
rrupted network of lava rises and related
apophyses.





