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INTRODUCTION 

The Pucarh Group platform carbonates (Upper Triassic - Lower Jurassic) were laid down in 
northern and central Peru in a NNW-SSE elongated basin (Fig. 1). They represent the first sediments of 
the Andean cycle, the beginning of which is marked by a Norian transgression (Mtgard, 1978). The sedi- 
mentary evolution of the Pu& Group can be explained in terms of a large transgressivelregressive se- 
cond order sequence which consists of predominantly shallow water carbonates including a maximum 
flooding period represented by ammonite-bearing bituminous calcareous shales. 

Detailed investigations in the southern part of the basin show that the Pucarh Group thickens 
progressively from west to east in the form of a half-graben (Fig. 2). This can be explained by asym- 
metrical subsidence during sedimentation such being assisted by contemporaneous faulting along the 
eastern margin of the basin (permitting rapid subsidence) and a stable hinge zone to the west. Synsedi - 
mentary kctonics at the eastern edge led to the formation of discrete structural blocks with extreme varia- 
tions in thickness and facies. It has been suggested that, during burial diagenesis, these faults served as 
channelways for the basinal brines responsible for MVT-mineralization (FontbotC et al.. 1995, Span- 
genberg, 1995, and Moritz et al., 1996). 
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Fig. 2. Schematic section of the PucarA Group and its western equivalents. The location of some MVT and volcanic- 
associated deposits is shown (from Rosas & FontbtB, 1995) 

Table 1. XRF-analyses of magmatic rocks intercalated in the Pucara Group. 
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A sequence analysis of the western margin of the southern part of the basin, together with the 
westward thinning of the sequence, point to the existence of a structural high at the western margin of the 
basin and to a connection between the Pucarh basin and open ocean in the north-western part of Peru (see 
also discussion in Rosas, 1994 and Rosas & FontbotC, 1995). This contrasts with previous interpretations 
(Loughman & Hallam, 1982) which on the basis of the relatively large amounts of phosphate in the 
middle part of the PucarA Group, suggested that the Pucarh basin was a carbonate shelf umestrictedly 
open to the paleo-Pacific to the west. As an explanation for this phosphate formation, they proposed an 
upwelling of phosphate-rich waters from deep ocean. However, according to Calvert & Price (1971), up- 
welling of water from great ocean depths is not strictly necessary for phosphate formation, and according 
to Bentor (1980), Pevear (1966), and Follmi (1993) the origin of phosphates of this type is in any case not 
necessarily related to upwelling. This makes Loughman & Hallam's assumption unnecessary. 

Intercalated in Pucarh sediments are known a number of volcanic occurrences (Rosas, 1994, 
Kobe, 1995). The purpose of this contribution is to present geochemical data of selected volcanic rocks in 
order to determine the possible geotectonic setting(s) during deposition. 

VOLCANIC INTERCALATIONS IN THE PUCARA GROUP 

Upper Triassic volcanic intercalations are unknown in the occidental series. However, evidence 
of Upper Triassic volcanic activity has been reported in central regions of the basin. They are basic and 
quartz-dacitic altered lava flows and tuffaceous layers in Atacocha (Hirdes & Amstutz, 1978, Hirdes, 
1990) and alkaline olivine basalts in Lircay (Rangel, 1978, MCgard et al., 1983, Morche et al., 1996). The 
geochemistry of these rocks (Table 1) is not indicative of volcanic arc activity but of within-plate volca- 
nism (Fig. 4). Tuffaceous layers have been described at the lower part of the PucarA succession in the 
Yauli Dome by Dalheimer (1990), but they can not unequivocally be ascribed to the Upper Triassic. 

Younger intercalations of lava have been observed in a few places. One of these is in the Yauli 
Dome where several dark-brown lava flows are intercalated with Liassic carbonates over a thickness of 40 
m. These lavas are known as the "Montero Basalt" and show an aphanitic texture with vesicles and amyg- 
dales filled with calcite, chlorite, and zeolites. Incipient flow-banding has also been recognized. Geoche- 
mica1 studies, including trace element analyses (Table l), indicate an andesite basalt composition (Fig. 2) 
and a clear within-plate signature for these rocks (Fig. 4). 

Relatively thin (<3 m) intercalations of acid tuffs have been studied in the lower Liassic series of 
the Yauli Dome and in the Malpaso region. They consist of greenish altered fine-grained rocks, which 
trace elements indicate to be of rhyodacitic, dacitic, or trachyandesitic composition (Fig. 3). 

In the north-western part of Peru, Pardo & Sanz (1979) and Prinz (1985) describe Upper Liassic 
volcanic rocks in a succession of tuffaceous graywackes, red beds and bedded cherts. They are known as 
the C o b  Formation. The volcanic components of this unit have been studied geochemically by Romeuf 
(1994), from which she concludes a calc-alkaline basaltic composition and a volcanic arc setting. 

In the southern coastal area of Peru volcanic rocks occur in the middle Liassic (Benavides 1962, 
James, et al., 1975, Vicente et al., 1982, Boily et al., 1984). They are known as the Chocolate Formation 
and consist of between 900 and 3000 m of andesites, subordinate dacites, volcanic agglomerates and brec- 
cias which could represent early stages of volcanic-arc activity. 

DISCUSSION AND CONCLUSIONS 

Audebaud et al. (1973) proposed the existence of a western volcanic arc contemporaneous with 
PucarA sedimentation. However, the above data suggest that within-plate volcanisin characterized the 
PucarA basin during Upper Triassic times as well as up into middle Liassic times. The volcanic arc started 
its activity in the northwest and south of Peru during Liassic times, as it did also in northem Chile where 
Hillebrandt et al. (1986) dated Hettangian and Sinemurian marine carbonates below the calc-alkaline 
basalts and basaltic andesites of the La Negra Formation. The influence of the volcanic arc elsewhere in 
the PucarA Basin is not revealed in the lithofacies described in Rosas (1994) and Rosas & FontbotC 
(1995). 

In conclusion, the Pucarh Basin possibly formed mairlly as a result of aborted rifting at the 
western margin of the Brazilian shield. Some within-plate volcanism accompanied this stage. The western 
volcanic arc developed only coetaileously with the uppermost part of the Pucarh Group and had little if 
any influence in the sedimentary record of the central part of the basin. 



Third ISAG, St Malo (France), 17-191911996 

Cornentiie 
\Pantellerite A Pbnolite 

Rhyolite 

' Rhyodacile 

A Lircay volcanic rmks 
4 

0.1 1 1 
10 

N b/Y 

Fig. 3. NblY vs ZrfliO diagram (after WINCHESTER 
& FLOYD, 1977) for classification of magmatic rocks. 
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