265

THE KIMMERIDGIAN (?) - EARLY VALANGINIAN TECTONIC EVENTS ON THE
PERUVIAN MARGIN

Maurizio BATTY (1) Victor CARLOTTO (2) Javier JACAY (3 d
Etienne JAILLARD (4f. ' (3) an
1) Univ. Nac. San Agustin, casilla 1203, Arequipa, Peru. .
2} Univ. Nac. San Antonio, departamento geologia, Cuzco, Peru.
p3 ﬁInst. Francés de Estudios Andinos, casillia 18-1217, 'Lima i8,
eru.
(4) ORSTOM, et Institut Dolomieu, 15 rue Maurice-Gignoux, 38031
Grenoble Cedex, France.

Resumen: En el Perl, ,el Jurfgsico mas tardio estd marcado por
importantes eventos tectbénicos distensivos que gr?vocan segun los
lggares, el renacimiento de la sedimentacidédn detritica, la forma-
¢idn de’ cuencas, una emersién o el degarollo de un arco_volcéni-
co. Esos eventos_ afectan mayormente la parte oc¢idental de la
margen X estan relaciongdqs con_eventos geodinémicos originades

el ominio Paleopacifico. En cambio, la llegada brutal de
areniscas derivadas del Este_cerca uel limite Berriasjano-Valan-
glgla?ot‘ agece resultar del inicie del "Rifting" Atléantico en
esta latitud.

Introduction.

In Peru,  the late Jurassic "Nevadan orogeny" has been invo-
ked to explain the unconformities observed below the Neocomian
sandstones. However, the importance and the age of these events
are still poorly known. This paper is an attempt to precise the
chronology and” the significance of the Kimmeridgian to  earl
Vglgnglnlan events, through stratigraphic and sedimentologica
studies.

Geological setting.

. During middle Jurassic times, the
widespread tectonic_events that resulte , r C
geographic pattern (Jaillard et al. 1990).- Since this time, it is
possible to_distinguish_from W _to E: ( a narrow coastai zone
which is badly known as far; _(2) a Western area character1zed,b¥
marine sedimentation (presently Western Cordillerg); (3) an Axja
Cordillera_ which acted as a positive swell (Maranon geanticline
and SW Altiplano) and (4) an Eastern domain-_ whicg received

mainly continental éepos1ts {oriente and NE Altiplano).

Peruvian margin underwent
? in a contrasted paleo-
1

Geological evolution.

1. From Kimmeridgian (?) to early Tithonian.

P Kimmeridgian deposits have not been recognized in northern
eru.

In southwestern_ Peru, they are regresented bg_shalow marine
sandstones and shales (Labra Fin, Vicente et al. 1982), and on the
Axial Cordillera and part of the eastern zone, by ailuvial fan
conglomerates. (Chupa & Huambutio Fms, Klinck et al. 1986, Carlot-
to 1989, Batty & Jaillard 1989). .

These detrital deposits_are often capped by marine, ,partlx
calcareous deposits of early Tithonian age _(Gramadal, Sipin
Jaguay Fms, Ruegg 1961, Vicente et al. 1982, Batty & Jaillard
1989) which robably correlate with the Simbal Fm of northern
Peru {gajllard x Jacay 1989). Thex are coeval with a major eusta-
tic sea-level rise (Haq et al. 1987). , .

This gerlod is marked by numerqus synsedimentary tectonic fea-
tures which express a NwW- E7trend1ng extensional regime 1in the
Axial Cordillera (Batty & Jaillard 1989, Carlotto 1989).

2. From middle to latest Tithonian.

After early Tithonian times large areas of southwestern

Peru emerged (Batty & Jaillard 1989); ut marine,_ sandy black

shales of_  late Tithonian to Berriasilan age are locally known
(Bellido 195?, Geyer 1983). ] ] ,

In  the Axial Cordillera, undated, continental to tidal fine-
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i sandstones and red shales overlie the calcareous _beds
ﬁglg:d Huambutio and lower Goyllarisquizga Fms, Carlotto 1989,
Moufin 1989), and are associated with a week extensional tectonic
regime (Muni Fm, Batty & Jaillard 1989). .

8n the coast of central Peru, the development of a volcanic arc

obably began _during late Tithonian times (Puente  Piedra Fm,
Rivera et . 1975?. gt 18 assoclated with an extensional tecto-
nic regime (Atherton et al. 1985). . )

In northern_Peru, a ? beg1nning of late Tithonian times, a
deep, short-lived turbiditic trough was created (Punta Moreno
Fm). The detrital input sharglx decreased during latest Tithonian
times (Zapotal Fm, Jaillard acay 1989).

3. Berriasjan times.

remains emergent. .
In ?ﬁgtR§§§§°Egr$§§¥era, ;Ee Sepoggtion of the undated tidal to
continental deposits continues (Muni upper Huambutio, lower
Goyllarisquizga Fms)._ However, it is aiso gossible.thgt they only
belong either to the late Tithonian or to the Berriasian.

The_ volcanic arc of coastal central Peru remains active up to
the latest Berriasian (Wiedmann 1981). It is coeval with the
deposition of widespread_ marine (Bellido 1956) to deltaic sandy
black shales (0¥on Fm, Wilson 1963). .
T Ig nortgerg, eru, dshallgw T%rlnq sand?tongsbgprupt%y lov%§%i?

ithonian to Liassic deposits (Tinajones Fm, Cobbing et al.
gnd arfggg?ociated with extensional tectonic features™ (Jaillard &
acay .

4. The latest Berriagian-earliest Valanginian disconformity.

Near the Berriasian-valanginian boundary, the contrasted
paleogeographic pattern is overlain by widespread, East-derived,
clean gsandstones (Chimu, Goyllarisquizga, Salto del Fraile, Hual-
huani & Hancané Fms), the sands disconformably overlie rocks of
Paleozoic to Berriasian age. Paleocurrent measurements indicate a
westward transport in the eastern areas, _and a SE-ward distribu-
tion along the western areas. Depositional environments vary from
fluvial to tidal. . .

,These Valanginian sandstones conseal the late Jurassic tecto-
nics and level the inherited contrasted paleotopography.

Conclusions.

. Between Kimmeridgian (?) and Valanginian times, the Peruvian
margin recorded important sedimentary discontinuities (Jaillard &
nggéré 1989), among which_ two are major tectonic events (Middle
Tithonian and Berriasian-Valanginjian).

The Kimmeridgian (?) event malnlx concerns the southern part of

Peru, and has been related to the Araucan phase of Chile ( empgreé
et al. 1988, Batty & Jaillard 1989).
e middle Tithonian tectonic event affects the whole margin.
is interg{eted, as resultlng from a drastic, change 1in the
convergence rection of the Paleopacific_oceanic plate, which
would "have triggered the collision of allochtonous terranes in
northern Peru (and farther north), and an_extensional tectonic
regime in the rest of the Peruvian margin (Jaillard & Jacay 1989,
Jaillard et al, 1990). . . ,

The dlscoﬁflnu1t¥ of the Tithonian-Berriagian  boundary (?},
mainly concerns northern Peru and_can be related to the "colli-
sional processes (Jaillard & Jacay 1989).

These three events maiply affect the western part of the Peru-
vian margin, and are related to geodynamic events occurring in
the westerly Paleopacific plate.

. In contrast, = the latest Berriasian-earliest Valanginian event
is marked by the creation of a wide_easterly source-area which
rovided the east-derived sands. It can be 1nt§r€§eted as the
1§€§Eudganifestation of the southern Atlantic rifting at this

Figure: The  late Jurassic to Valanginian sedimentation in the
Peruvian margin.

Lithology: 1: evaporites; 2: limestones; 3: shales: 4:
sandstones; 5: conglomerates; 6: partl volcanosedimentary depo-
gits; 7: mainly volcanic flows: 8: olistolites. R

SeéimentaryAenv1ronments gleft column): A: alluvial fan: B:
fluvial; C:” delta; D:; tidal; E: lagoon; F: shallow shelf; G:
deeper sghelf; H: turbidites, .

Ages {in circleg): ‘e, m, l: early, middle, late; O: Oxfordian;
K: Rimmeridgian; T: Tithonian; B: Berriasian: V: Valanginian.
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