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The Central Sesia Lanzo Zone (Western Italian Alps):
new field observations and lithostratigraphic subdivisions*

This work is dedicated to Ugo Pogrnante who intensively contributed to the critical study
of the Sesia Lanzo Zone.

by Guido Ventur inil, Giorgio Mar tinottiz, Giovanni Armando“, Marco Barbero?
y 4
and Johannes C. Hunziker’

Abstract

An extensive study of the central part of the Sesia Lanzo Zone has been undertaken to identity pre-Alpine
protoliths and to reconstruct the lithologic and tectonic setting of this part of the Western Alps.

Three main complexes have been defined:

1) the Polymetamorphic Basement Complex, corresponding to the lower unit of the Sesia Lanzo Zone after
Compacnont et al. (1977), is further subdivided into the three following units: a) an Internal Unit characterized by
eo-Alpine high pressure (HP) assemblages (DaL Piaz et al.,, 1972) (Eclogitic Micaschists); b) an Intermediate Unit
where HP parageneses are partially re-equilibrated under greenschist conditions and c) an External Unit where the
main foliation is defined by a greenschist paragenesis (Gneiss Minuti auct.).

2) the Monometamorphic Cover Complex, subdivided into the followings: a) the Bonze Unit, composed of
sheared metagabbros, eclogitized metabasalts with MORB geochemical affinity and related metasediments (mi-
caschists, quartzites and Mn-cherts ) and b) the Scalaro Unir, containing predominantly metasediments of supposed
Permo-Triassic age (yellow dolomitic marbles, calcschists and conglomeratic limestones, micaschists and quartzites
with thin levels of basic rocks with within plate basalts [WPB] geochimical affinity). Multiple lithostratigraphic
sequences for the Monometamorphic Cover Complex are proposed.

The contact between the Bonze and Scalaro Units is defined by repetitions of dolomitic marbles and metaba-
salts; the ages of the metasediments have been assigned solely by analogy with other sediments of the Western Alps,
due to the absence of fossils. The Monometamorphic Cover Compiex can be considered as the autochthonous cover
of the Sesia Lanzo Zone because of the primary contacts with the basement and because of the presence of pre-
Alpine HT basement blocks in the cover sequences.

3) The pre-Alpine high temperature (HT) Basement Complex (or "Seconda Zona Diorito-Kinzigitica"), com-
prises HT Hercynian rocks like kinzigites, amphibolites, granulites and calcite marbles; this Complex is always
located between the Internal and the External Units and can be followed continuously for several kilometers south
of the Gressoney Valley to the Orco Valley.

A schematic evolution for the Sesia Lanzo Zone is proposed; based on available data together with new
geochronological data, this study shows that the internal and external parts of the polymetamorphlc basement of the
Sesia Zone experienced different cooling histories .

Keywords: Sesia Lanzo Zone, basement-cover relationships, Alpine evolution, géological mapping, meta-
morphism.

1. Introduction Austroalpine system (Plate 1a). Until now, it was

thought to be a quite homogeneous slice of conti-

The Sesia Lanzo Zone is one of the innermost nental crust that underwent HP metamorphism
units of the Western Alps and it is related to the during the eo-Alpine stage of the Alpine cycle

* Presented at the Symposium "Metamorphism and Deformation", Basel, October 2, 1992 (see also vol. 73/2).
! Institut de Minéralogie, Université de Lausanne, BFSH2, CH-1015 Lausanne, Switzerland.

z Dipartimento di Scienze della Terra, Universita, Via Valperga Caluso 37, I-10125 Torino, Italy.

3 Present address: Institut de Minéralogie, Université de Lausanne, BFSH2, CH-1015 Lausanne, Switzerland.
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(DAL Piaz et al., 1972; HuNnzikeRr, 1974; Compa-
GNONI et al., 1977, LARDEAUX and SpaLra, 1991)
and only partially re-equilibrated during green-
schist metamorphism of meso-Alpine age (45-30
Ma, HUNZIKER et al., 1992).

This basement crust was composed of Hercy-
nian HT metamorphic rocks such as kinzigites —
sillimanite, garnet, kyanite bearing gneisses — ba-
sic granulites, amphibolites and impure marbles,
probably derived from metamorphosed cover
sequences of Caledonian age (DAL Piaz, 1993).
These HT metamorphic rocks were intruded
by Permo-Carboniferous granitoids (DAL Piaz et
al., 1972). This metamorphic belt was subducted
during the Cretaceous forming the HP assem-
blages, which are well preserved in the internal
part of the belt (Complesso dei Micascisti Eclo-
gitici). Only part of the belt was affected by
greenschist re-equilibration during uplift (Gneiss
Minuti).

Unfortunately the only geological maps avail-
able for the Sesia zone are the Official Sheets of
the Italian Geological Survey at 1:100'000 scale,
compiled at the beginning of the century, despite
of some field studies that have been carried on in
the area during the last twenty years (MARTINOTTI,
1970; MAFFEO, 1970; DAL P1az et al., 1971, Gosso,
1977; PoGNANTE , 1979, LARDEAUX, 1981; Pas-
SCHIER et al., 1981; WiLLiAMS and COMPAGNONI,
1983). This is probably due to the fact that, as in
many other polymetamorphic terrains, the eclog-
itic and greenschist Alpine assemblages almost
obliterate the original mineralogies and textures
of the protoliths, making it difficult to recognize
the original lithologies.

In this work we present a new map based on
extensive mapping undertaken during the course
of this study, revisited existing published and un-
published maps (references in the index sources
of map of Plate 1b). The aim of this document is
to understand the lateral continuity of the differ-
ent units described until now in the literature.

2. Geological setting of the
Central Sesia Lanzo Zone

Recent descriptions of a cover sequence in the
lower Aosta Valley (VENTURINI, 1991; VENTURINI et
al.,, 1991), have been followed by more detailed
mapping. Reinterpretation of existing data togeth-
er with new field data has enabled us to
produce a summary map (Plate 1b). The old
definitions of the different units composing the
Sesia Lanzo Zone, introduced at the beginning of
the century and summarised in DAL Piaz et al.
(1972) and CompaGnNoNI et al. (1977) have been left,
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since they arose from the name of the main forming
lithologies (e.g. Micascisti Eclogitici, Gneiss Minu-
ti, etc.); further studies have shown that every unit
is made of different lithologies showing similar
metamorphic characteristics which make the an-
cient terminology inappropriate,

For these reasons we subdivide the Sesia Lan-
zo Zone in the following three main complexes
(Fig. 1b):

1) the Polymetamorphic Basement Complex
2) the Monometamorphic Cover Complex
3) the pre-Alpine HT Basement Complex

1) The Polymetamorphic Basement Complex
is composed of pre-Alpine HT metamorphic
rocks affected by the Alpine metamorphism. This
complex broadly corresponds to the typical ho-
mogeneous lower element of the Sesia Lanzo
Zone in the published literature (e.g. CoMPAGNO-
NI et al,, 1977). It is further subdivided into three
units based on different Alpine metamorphic
characteristics (after PAsscHIER et al., 1981): a) an
Internal Unit showing HP assemblages underlin-
ing the principal foliation (the main part of the
Micascisti Eclogitici), b) an Intermediate Unit
where greenschist (GS) re-equilibration on the
HP paragenesis is pervasively developed and c)
an External Unit, composed of rocks where the
foliation is defined by GS paragenesis (Gneiss
Minuti). Evidences of HP assemblages have been
described by POGNANTE et al. (1987) and SpALLA et
al. (1983, 1991) in the southern portion of the
External Unit and in "Verres wedge".

2) The Monometamorphic Cover Complex is
formed by different lithologies that have been
grouped in two units based on their specific
lithologies: the Bonze Unit and the Scalaro Unit
(VENTURINI et al., 1991).

a) The Bonze Unit comprises a sequence of
extrusive basic rocks such as metabasalts, pillow
breccias and related sediments (Mn-caleschists
and quartzites), locally associated with tectonic
contacts to hectometer-sized bodies of metagab-
bro slices.

b) The Scalaro Unit is composed of a cover
complex characterised by a terrigenous sequence
of supposed Permo-Triassic age overlain by Tri-
assic dolomitic marbles, a carbonate conglomer-
ate and a second terrigenous formation of
quartzites, micaceous quartzites and metapelites.
The contacts between the Scalaro and Bonze Unit
are marked by intercalations of the metabasalts
and the dolomitic marbles and calcschists.

3) The pre-Alpine HT Basement Complex
corresponds to the II Zona Diorito-Kinzigitica
{or Upper Element after CompaGNONI et al.,
1977). It is a slice of lower crust usually correlated
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Fig. I a) Detailed geological map of the kinzigitic relic outcrops, north to Castelnuovo Nigra (BARBERO, 1992).

b) Interpretative geological map of the Elvo Valley after ARManDO (1992).
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to the Ivrea Verbano Zone or to the Valpelline
Klippe of the Dent Blanche System. It is com-
posed of kinzigites, basic granulites, amphibolites
and impure marbles, a lithologic association very
similar to the protoliths of the Polymetamorphic
Basement Complex, with the exception of the
granitoids of late Hercynian age not present in the
IT DK. In this study no detailed field work has
been undertaken on this complex except on the
marbles at the contact between the IIDK and the
Polymetamorphic Basement Complex, partially
considered as part of the Permo-Mesozoic se-
quence.

The apparent lateral discontinuity of these
different complexes on the presented map can
either be due to tectonic movement during Alpine
deformation or to the lack of mapping in suffi-
cient detail to recognize a continuity.

2.1. THE POLYMETAMORPHIC BASEMENT
COMPLEX

The three units of this complex, as described
in the geological map, seem to be derived
from similar protoliths, with differences related to
their Alpine tectono-metamorphic evolution.
This is an oversimplification, particularly for the
External Unit which will be discussed further in
chapter 3.

The protoliths of the basement are a metape-
litic sequence with minor bodies and masses of
metabasic rocks and marbles, metamorphosed
under upper amphibolite to granulite conditions,
during the pre-Variscan or Variscan cycle (DAL
Pi1az et al., 1972; HUNZIKER, 1974; COMPAGNONI et
al., 1977, Hu~ziker et al., 1992). This sequence
has been correlated to the "Zona Diorito-Kinzi-
gitica" of the Ivrea Verbano Zone (DaL Piaz et
al., 1972). This correlation was based on the pre-
Alpine relics of kinzigite assemblages (biotite,
garnet, sillimanite, K-feldspar, plagioclase) in the
Mucrone lake area (MARTINOTTI, 1970). Several
other occurrences of kinzigite relics have been
recorded (Gosso et al., 1979; LARDEAUX and
SpALLA, 1991). In the area of Savenca Valley (Fig.
1a) exceptionally well preserved relics of kinzig-
ites have subsequently been found (BARBERO,
1992). These relics preserve both textures and
mineralogy of the HT-assemblages, showing very
clearly the evolution from pre-Alpine HT to eo-
Alpine HP-conditions.

South of M. Mucrone (Fig. 1b) a kilometric
elongated body of basic granulites has been re-
cently mapped (Armanpo, 1992). The granulitic
textures are pervasively well preserved even
where HT-assemblages are often completely
pseudomorphosed by prograde blueschist para-
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genesis. The HT complex has been intruded by
kilometer-size bodies of granodioritic to granitic
composition (OBERHANSLI et al., 1985 with ref.).
The age of the intrusion has been attributed to the
late Variscan (OBERHANSLI et al., 1985; HUNZIKER
et al., 1992; Bussy, pers. com.) using U/Pb on zir-
cons and monazites. South of M. Mucrone, clear
field relationships between metagranodiorites
and metagranites have been described (ARMAN-
DO, 1992) on the basis of well preserved textures
and mineral relics. Two different kind of meta-
granites have been recognized: a) metagranites
associated to metagranodiorites (OBERHANSLI et
al., 1985; PAQUETTE, 1987) and b) leucocratic me-
tagranite dykes showing cross-cutting relation-
ships with the metagranodiorites. Moreover, to-
wards the contact of the metagranitoid bodies
there are several decameter-size masses of eclo-
gitic rocks, indicative of eventual magma differen-
tiation. The above described protoliths are found
in the three units of this complex.

The main assemblages in the internal unit are
associated with well known eo-Alpine HP meta-
morphism (CompaGNONI, 1977; CoOMPAGNONI et al.,
1977); only in a few cases protolith textures es-
caped a complete reequilibration.

For the intermediate unit, field and petro-
graphic relationships show GS assemblages of
lower Tertiary age overprinting eo-Alpine HP fo-
liations. These transformations seem to be related
to a static growth or a new weak foliation. This
unit has to be considered as a transitional zone,
with a thickness of 1 to 3 km and it is commonly
associated with extended slices of the Monometa-
morphic Cover Complex and of the pre-Alpine
HT Basement Complex (II DK).

The external unit corresponds to the "Gneiss
Minuti Complex" of SterLLa (1906). It shows an
almost complete resetting by the tectono-meta-
morphic meso-Alpine greenschist event with the
development of a pervasive foliation. The proto-
liths of this unit are often difficult to recognize,
because of the very strong greenschist overprint.

SpaLLa et al. (1991) did not observe any dif-
ference in the pre-greenschist history of this unit
in comparison with the more internal ones. Po-
GNANTE et al. (1987), describing the Gneiss Minuti
Complex of the southern part of the Sesia Lanzo
Zone, suggested that part of the sequence
(quartzites, Mn-quartzites, gneisses interlayered
with caleschists) could be related to a Mesozoic
cover.

The subdivision of the three units (internal,
intermediate and external) can be adopted for the
examined area, but is no longer applicable in the
northern part of the Sesia Lanzo Zone, north of
Sesia Valley.
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2.2. THE MONOMETAMORPHIC
COVER COMPLEX

2.2.1. The lithostratigraphic sequences

Although in the Dent Blanche Nappe a Permo-
Mesozoic cover has been described in several
classic localities (e.g. M. Dolin, WEIDMANN and
ZANINETTI, 1974; Pillonet, DAL Piaz, 1976; DaL
P1az and Sacchi, 1970; Roisan Zone, DieHL et al.,
1952), in the Sesia Lanzo Zone only a few contri-
butions refer to some scattered outcrops of a pos-
sible Mesozoic origin (GENNARO, 1935; DAL Piaz
et al., 1971).

VENTURINI et al. (1991) described in detail the
field relationships of different lithologies and in-
troduced the concept of a Monometamorphic
Cover Complex; they also proposed a further
subdivision in two units, used also in this work.
Prior to this study the cover was considered to be
quite localized (lower Aosta Valley), further ex-
tensive field work and careful reinterpretation of
previous contributions demonstrate the wide-
spread distribution of this complex also in the rest
of the Sesia Lanzo Zone (DAL Praz et al., 1971;
POGNANTE, 1979; PASSCHIER et al., 1981; POGNANTE
et al., 1987; BARBERO, 1992).

The Monometamorphic Cover Complex out-
crops as a narrow band in the Central Sesia Lanzo
Zone, at the contact between the Intermediate
and the Internal Unit of the Polymetamorphic
Basement Complex, and in several scattered
elongated bodies, in the Internal Unit (Plate 1b).

The lithologies of the Monometamorphic
Cover Complex display the same Alpine meta-
morphic characteristics as the surrounding base-
ment rocks, with a strong and pervasive eo-Al-
pine HP assemblage even if the textural relics of
the primary protoliths (both sedimentary and
magmatic) are sometimes preserved.

On the map on plate 1b two main lithostrati-
graphic units have been described on the basis of
their lithological constituents: 1) the Bonze Unit
and 2) the Scalaro Unit (VENTURINI et al., 1991).

1) The Bonze Unit comprises a sequence of
intrusive and extrusive basic rocks such as blasto-
mylonitic metagabbros, eclogitized metabasalts,
pillow breccias and related sediments (Mn-
quartzites and metapelites). Metabasalts are
commonly transformed into glaucophanites, glau-
cophanic eclogites and garnet epidosites; no
microstructural relics have been found even if
their macrostructural textures are sometimes well
preserved. Geochemistry of major elements and
trace elements suggests their correlation to the
MORB, as clearly shown in figure 2a by the Rock/
MORB spider diagram (PEARCE, 1982).
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Fig. 2 Spider diagrams normalized to MORB (PEARCE,
1982) for the metabasalts of the Bonze Unit (a) and for
the boudins and basic levels of the basal formation of
the Scalaro Unit (b). Anomaly of Ba and K in diagram
{a) could be explained with their mobility during the
metamorphism.

Related to the metabasalts are pillow breccias
and thin horizons of Mn-quartzites, characterized
by the growth of Mn-rich garnets. Another
typical lithology, often at the contact with the
other cover units, are centimeter to decimeter
boudins of spessartine and calcite-rich rocks in
calcschists.

Metagabbros are characterized by a prograde
blastomylonitic texture characterized by the
growth of Na-pargasite, white mica, Mg-chlorite,
clinozoisite and quartz overprinted by the garnet,
omphacite, jadeite HP assemblage. Metagabbros
form hectometer to kilometer-size bodies and are
in structural contact with the metabasalts.

Metabasalts and related sediments are lateral-
ly continuous while metagabbros form discontin-
wous kilometer-sized bodies which are always
separated from the other rocks by tectonic con-
tacts,

2) The Scalaro Unit is a Permo-Mesozoic cov-
er sequence. The lowermost part is a terrigenous
sequence of supposed Permo-Triassic age com-
posed of interlayered white quartzites and me-
tapelites of centimeter to decimeter thickness, in-
tercalated with decimeter boudins and thin basic
selvedges. Trace geochemistry indicates a WPB
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origin for these rocks as shown in figure 2b
(PEARCE, 1982). A monomictic conglomerate with
centimeter to decimeter blocks of leucogranite
outcrops west of Croix Courma and seems to
be related to this basal repetition (Plate 2 -
Courma).

Overlying this terrigenous formation is a pre-
sumably Triassic yellow dolomitic marble forma-
tion, that in some places is over 30 m thick (Plate 2
—Mombarone). Usually, at the top of the sequence
there is a polymictic conglomeratic calcschist. This
lithology represents a marker bed for the Scalaro
Unit because of the good lateral continuity. This
calcareous conglomerate contains blocks of pre-
Alpine HT basement, dolomitic marbles, quartz-
ites and metabasites of the Bonze Unit.

The transition from the Scalaro to the Bonze
Unit is marked by contacts between the metaba-
salts and the dolomitic marbles, and by the pres-
ence of metric to decameter blocks of basic rocks
inside the caleschists.

2.2.2. The age of lithostratigraphic sequences

The ages of metasediments can not be confirmed
by fossils, because of the deformation and the
degree of metamorphism that these lithologies
have suffered. The proposed ages assigned to the
different lithologies (Plate 2), are based on the
following considerations:

a) the intercalations of quartzites and me-
tapelites with the basic levels that have been
found at the contact with the Polymetamorphic
Basement Complex are interpreted as vulcano-
sedimentary sequence of Permo-Triassic age,
whereas dolomitic marbles are related to the
Middle-Upper Triassic in analogy with the other
dolomitic sequences of the Alps;

b) the metabasalts of the Bonze Unit are prob-
ably of Upper Triassic age, because of their inter-
calation within the dolomitic marbles; moreover
relationships between dolomitic marbles and ba-
sic rocks have been reported from the eastern
part of the Alpine chain (De ZaNCHE and SEDEA,
1972; BARBIERI et al., 1980). In these studies they
have been attributed to the Ladinian on the basis
of their relationships with the fossiliferous levels
as well as some K/Ar age determinations. We
consider the Ladinian as a maximum age for the

- Bonze Unit metabasalits.

¢) The conglomeratic calcschists contain
blocks of dolomitic marbles, of metabasic rocks of
the Bonze Unit and of the Polymetamorphic
Basement Complex; so they can be certainly con-
sidered monometamorphic and probably younger
then the Middie-Upper Triassic.
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Therefore we consider the Monometamorphic
Cover Complex to be the cover of the Sesia Lanzo
Zone on the base of the following considerations:

“a) the Complex has a widespread occurrence in
"synform" position along all the Central Sesia
Lanzo Zone, -

b) primary stratigraphical relationships be-
tween metasediments and the basement are pre-
served at some localities (Plate 2 Fenétre and Ca-
valcurt 1 and 2), the nature of the pre-metamorphic
contacts between the cover sequence and the base-
ment has been largely obliterated by the Alpine
tectono-metamorphic reworking, '

¢) decimeter to meter blocks of basement relics
within the carbonate levels of the cover sequences
support our interpretation.

2.3. THE PRE-ALPINE HT BASEMENT
COMPLEX

The pre-Alpine HT Basement Complex corre-
sponds to the IIDK of the literature (ARTINI and
Merz1, 1900; CArRRARO et al., 1970; DAL Piaz et
al., 1971). The lithologies of this complex are
characterized by HT paragenesis metamorphosed
in amphibolite facies and only locally and weakly
retromorphosed in greenschist facies (DAL Piaz
et al., 1971). The main lithologies are kinzigites —
biotite, garnet, sillimanite, plagioclase and K-feld-
spar bearing gneisses — and less frequent amphib-
olites, which occur as metric boudins within
the kinzigites. Marbles are commonly observed
associated with the paragneiss; their HT paragen-
esis is constituted by calcite, diopside, garnet,
phlogopite and white mica. A small body of harz-
burgites has been described in the northern part
of the pre-Alpine HT Basement Complex (ARTINI
and MEeLzi, 1900). Hectometer-size bodies of gab-
bros (PasscHIER at al., 1981; POGNANTE et al., 1987;
StONITZ, 1989) and slices of the Monometamor-
phic Cover Complex (e.g. Plate 1b) are common
at the contact between the pre-Alpine HT Base-
ment Complex and the other units of the Sesia
Lanzo Zone; several slices of the pre-Alpine HT
Basement Complex can be observed in the exter-
nal part of the Sesia Lanzo Zone, near Verres
(lower Aosta Valley).

The pre-Alpine HT Basement Complex (or
IIDK) was considered by ARGAND (1909) as the
root of the more External Valpelline Unit of the
Dent Blanche system. CARRARO et al. (1970) at-
tributed the pre-Alpine HT Basement Complex
to the Ivrea Verbano Zone on the basis of the
tectonic contacts that they observed between this
complex and the one below. Their theory was
subsequently supported by radiometric data on
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biotites which indicated a cooling age of 180 Ma
(Hunziker, 1974; Hunziker et al., 1992), ages
similar to the data obtained for the Valpelline and
for the Ivrea Verbano Zone.

A narrow band of pre-Alpine HT Basement
Complex locally re-equilibrated under HP condi-
tions is laterally continuous along the entire
length of the Central Sesia Lanzo Zone (Plate
1b). Similar continuity of this complex can be fol-
lowed in the southern part of the Sesia Lanzo
Zone. This narrow band outcrops at the passage
between the Internal and Intermediate units with
the External Unit. On the internal side of the pre-
Alpine HT Basement Complex, east of the Gres-

External Unit

pre-Alpine HT basement
Complex

NW

soney Valley, HP mylonites have been described
(LARDEAUX, 1980), whereas on the external side
greenschist re-equilibration on these mylonites
can be mapped (LARDEAUX, 1980; PAsscCHIER et
al., 1981).

3. Discussion and conclusions

The polymetamorphic basement of the Sesia
Lanzo Zone has been correlated until now to the
Ivrea-Verbano Zone, due to the strong similarity
between the HT relics (LARDEAUX and SPALLA,
1991 with ref.). This correlation is widely accepted

Internal Unit
Intermediate

Unit

Il Diorito-Kinzigitic Zone

i Mylonitic Planes

Eclogitic
Micaschists

Kinzigitic relicts passing to the "eclogitic micaschists" k

Permian metagranitoids with HP paragenesis

Greenschist polymetamorphic rocks, partially deriving from kinzigitic rocks
Metagranitoids of supposed Permian age, with greenschist re equilibration
Kinzigitic relicts passing to greenschist gneisses k

HP mylonites at the contact between the Internal Unit and the IIDK
Monometamorphic Cover Complex C
Oblique lines indicate the Intermediate Unit.

Fig. 3 Schematic cross-section of the Sesia Lanzo Zone (not to scale) showing the different relationships between

the units introduced in the map of plate 1b.
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for the evolutionary paleogeographic reconstruc-
tions (DAL Piaz et al., 1972; PoLivo et al., 1990;
StamprLI, 1993), but it does not reflect the last
Variscan events and the early Alpine ones.

The Ivrea-Verbano Zone is classically consid-
ered as deep continental crust thinned during the
early Alpine evolution (late Triassic—early Jurassic
extension} as evidenced by 180 Ma cooling ages
(Z1NGG, 1983; ZmNGa et al., 1990). This cooling age
has also been found in similar rock types in differ-
ent tectonic settings, i.e., Il DK and Valpelline
Zone (Hunziker, 1974; HuNzIKER et al.,, 1992;
Cosca et al,, work in progress). The common cool-
ing ages and lithologic similarities allow us to corre-
late the Ivrea-Verbano Zone with the II DK and
the Valpelline Zone, not only for the lithologies,
but also for the common evolution up to 180 Ma.

The Sesia Lanzo Zone basement, although
having a similar lithologic composition, has been
widely intruded by large late Variscan shallow
level granitoid bodies, according to OBERHANSLI
et al. (1985). Moreover, the existence of a mono-
metamorphic cover sequence of supposed Permo-
Triassic to Jurassic age (this paper) further indi-
cates that the Sesia Lanzo Zone basement was
already exposed to the surface during the time.
These arguments allow us to consider the Sesia
Lanzo Zone as an original deep crust already
thinned during the late Variscan events. This fact
should be taken in account into futher paleogeo-
graphic reconstructions.

The differences in the Polymetamorphic
Basement Complex of the Sesia Lanzo Zone be-
tween the three units (internal, intermediate and
external) have been generally correlated to dif-
ferent Alpine evolution of the protoliths. SPALLA
et al. (1991) postulated a homogeneous history
for the Sesia Lanzo Zone during the eo-Alpine
stage under HP conditions, followed by a scat-
tered re-equilibration of the External Unit in
greenschist conditions during the meso-Alpine
stage. RIDLEY (1989) proposed a more articulate
model where the different units of the Sesia Lan-
zo Zone (either the Polymetamorphic Basement
Complex or the pre-Alpine HT Basement Com-
plex) were progressively involved at different
metamorphic conditions during successive stages
of the Alpine orogeny. According to RIDLEY
(1989), figure 3 summarizes the different possibil-
ities of relations between the different complexes
and units introduced in the map of plate 1b.

It is postulated that there was a multiple mov-
ing of the different units along different major
shear zones at different P-T-t conditions and ge-
ometry. In the eastern side of the pre-Alpine HT
Basement Complex, eclogitic mylonites at the
contact with the Polymetamorphic Basement

G. VENTURINI, G. MARTINOTTI, G. ARMANDO, M. BARBERO AND J.C. HUNZIKER

Complex and the Monometamorphic Cover
Complex are consistent with an eo-Alpine juxta-
position between the pre-Alpine HT Basement
Complex. This juxtaposition occurred at more
then 15-20 km depth, as demonstrated by the
cooling ages of the Polymetamorphic Basement
Complex at 180 Ma (Hunzikgr, 1974) and the in-
ternal part of the Polymetamorphic Basement
Complex, which cooled below 350 °C between
approximately 90-60 Ma (HuNzIKER, 1974;
STOCKHERT et al., 1986; VENTURINI et al., 1992).

The external part of the Sesia Lanzo Zone, in
contrast, could have had a more complicated his-
tory due to a more pervasive re-equilibration un-
der greenschist conditions; cooling curves for this
unit indicate a different T-t path compared to the
Internal Unit (VENTURINI et al., 1992). It is possi-
ble that the External Unit has also been affected
by the eclogitic metamorphism (SpALLA et al,
1991); unfortunately, HP relics represent scat-
tered points in the External Unit and are not
supported by radiometric data.

The main episodes of the Austroalpine system
of the Western Alps on the basis of the available
geological and geochronological data are summa-
rized in figure 4.

The age of the cover sequences of the Mono-
metamorphic Cover Complex is also based on
the hypothesis that the association of dolomitic
marbles with basalts could be related, as maxi-
mum age, to the widespread Ladinian magmatic
events, well known in the Eastern Alps (BARBIERI
et al., 1980).

The lithological sequences with intercalations
of dolomites and basalts, overlyed by conglomer-
atic caicschists and pillow breccias, are typical of
the transtensive rifting contexts (FAvRe and
StamprLi, 1992); the rifting phase generally brings
forward of 20-30 Ma the crustal separation, that
for the Alpine Tethys is located at more or less
180 Ma (Favre and StamprLi, 1992). So, this car-
bonate cover sequences could represent the relics
of a transtensive rifting basin of Middle-Upper
Triassic age. In support of this theory are the
geochemical results obtained for the basal forma-
tion of the Scalaro Unit of supposed Permo-Tri-
assic age, and from the superior metabasalts of
the Bonze Unit. The geochemical pattern from
the basal formation lithologies of the Scalaro Unit
allows to consider them as WPB, in contrast to the
MORB origin of the metabasalts (Fig. 2). The
evolution from WPB to MORB is the logical
consequence of the evolution of a rifting margin,
according to our paleogeographical reconstruc-
tion.

The upper age limit of the sequence is con-

strained by the age of the co-Alpine metamor-
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phism, due to the lack of stratigraphic markers in
the upper part of the preserved sequence. Up to
now no geochronological data for the Monometa-
morphic Cover Complex are available.

The available geochronological data on the
Alpine history are homogeneously distributed in
space and time. While data on the HP climax are
only limited to the specific areca of the M.
Mucrone and indicate a lower heterogeneous age
(OBERHANSLI et al., 1985), the data on closing
temperatures obtained with different methods are
quite numerous and well distributed in the differ-
ent units both of the Sesia Lanzo Zone and of the
Dent Blanche Nappe (HunNzikKER, 1974; StOCK-
- HERT et al., 1986; VENTURINI et al., 1992). This has
allowed us to construct different cooling curves,
starting from the Upper Cretaceous age. These
curves, which are distinctly different before the
Lower Oligocene (Fig. 4), could indicate a differ-
ent P-T-t path for the Internal and the External
Unit of the Sesia Lanzo Zone basement.
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Plate 1: Geological sketch of the Austroalpine system in the Western Alps (1a)
and geological map of Central Sesia Lanzo Zone (1b).
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: - G. VENTURINL,G. MARTINOTTI, G. ARMANDO, M. BARBERO and J.C. HUNZIKER
. Plate 2: Lithostratigraphic sections of the Monometamorphic Cover Complex of the Sesia Lanzo Zone.
Analysed samples of figure 4 have been collected in the Cavalcurt 1 section and in the Bonze 7 section.
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Plate 2
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