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INTRODUCTION

The objective of this case study in Argentine
Neoproterozoic successions is twofold. On one hand we
want to add stable isotope data combined embedded in a
diagenetic study to correlate these outcrops with similar
lithologies of the Neoproterozoic world-wide.

The Tandilia System is a 350 km long, northwest-
southeast orientated orographic belt, located in the
Province of Buenos Aires (Fig. 1), which is comprised by
an igneous metamorphic basement and a Neoproterozoic
to Lower Palacozoic sedimentary cover. In the Olavarria
area, this Neoproterozoic sedimentary succession is
composed of the Villa Mdnica, Cerro Largo and Loma
Negra formations (Sierras Bayas Group) and the Cerro
Negro Formation (Poiré, 1993; see Fig. 2). These
lithostratigraphic  units were grouped into four
depositional sequences: Tofoletti (I), Malegni (II) Villa
Fortabat (III) and La Providencia (IV) sequences
(Spalletti and Poiré, 2000).

The Neoproterozoic rocks are not affected by
metamorphism, nearly undeformed and overlying
unconformably basement rocks.

The oldest depositional sequence (Tofoletti, 52 m
thick; Fig. 2) is equivalent to the Villa Monica
Formation, and shows two sedimentary facies
associations: (a) quartz-arkosic arenites at the base and
(b) dolomites including shallow marine stromatolitic
dolomites and shales at the top. The dolomites and shales
facies association (36 m thick), is composed by laminated
stromatolitic dolomites, interdolomitic green shales and
supradolomitic red shales with associated mudstones.
Eight sedimentary facies have been recognized along
these vertical sections. The dolostones of the Villa
Monica Formation support a very good assemblage of
stromatolites, which is composed of Colonella fm.,
Conophyton ?resotti, Conophyton fm., Cryptozoon fm.,
Gongylina fm., Gymnosolem fm., Inzeria fm.,
Jacutophyton fm., Jurusonia nisvensis, Katavia fm.,
Kotuikania fm., Kussiella fm., Minjaria fm., Parmites
fm., Parmites cf. cocrescens and Stratifera fm. (Poiré,
1993). An 800-900 Ma age for the stromatolite
assemblage of Villa Moénica Formation has been
suggested by Poiré (1987, 1989, 1993), based on world-
wide stromatolite biostratigraphy (e.g. Semikhatov,
1986).

The 793 + 32 Ma radiometric age (Cingolani and
Bonhomme, 1988), for the diagenesis of Villa Ménica

Formation coincide with the proposed age of the
stromatolites by Poiré (1993).

The second depositional sequence (Malegni, 75 m
thick; Fig. 2) consists of a basal succession composed of
chert breccia, fine-laminated glauconitic shales, and fine-
grained sandstones, followed by cross-bedded quartz
arenites which are in turn covered by siltstones and
claystones. This sequence represents a shallowing upward
succession from subtidal nearshore to intertidal flat
deposits. A depositional age of older than 730 Ma has
been interpreted by Rb-Sr analyses on whole rock
samples (e.g. Kawashita et al., 1999). .

The youngest pre-Vendian depositional sequence
(Villa Fortabat; Fig.2) is a 40 m thick unit composed
almost exclusively of brownish (lower section) and black
(upper) micritic limestones, originated by suspension fall-
out in open marine ramp and lagoonal environments.

On top of the Sierras Bayas Group a regional
unconformity is recognised (Barrio et al., 1991). This
surface has been related to a eustatic movements.
Meteoric dissolution of the carbonatic sediments is
interpreted as a karstic surface on which residual clays
and brecciated chert have been accumulated.

The Vendian Cerro Negro Formation (La Providencia
depositional sequence; Fig. 2) appears on top of the
above described unconformity. It is a more than 100 m
thick unit characterised by claystones and heterolithic
fine-grained sandstone-claystone intercalations, mainly
formed in upper to lower intertidal flats. The lower part is
composed by marls and mudstones (Fig. 2). Through
radiometric dating on whole rock samples with Rb-Sr a
depositional age older than 730 Ma could be established
(Kawashita et al., 1999).

DIAGENESIS AND C-O ISOTOPES

The dolomites of the Villa Ménica Formation show a
complex diagenetic history. The early diagenetic
dolomite mosaic has grown from primitive LMC
(protonuclei), placing them in the field of secondary
dolomites. Later, different cements filled voids and
fractures, and could be differentiated in three principal
stages:

(1) Dolomitic cement constituted by macrosparitic
rombohedral crystals of dolomite, partly with an
iron-rich nuclei, and sizes between 200 to 750 pum,
coating the pore walls.
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Figure 1. Location map (after Poiré et al., 2003).

(2) Silica cement which covers the porewalls in a
geode form, closing partly or completely the pore
space.

(3) High-Mg-calcite cement grew as anhedral to
euhedral macrosparitic crystals.

These cements are filling voids and fractures up to 15
cm in diameter, and their origin have not been determined
yet,

The limestones show homogeneous micritic to sub-
sparitic calcite with a xenotopic lexture. Microprobe
analysis shows that crosscutting veins are filled by
sparitic to sub-sparitic calcite and very fine-grained chert.
While, irregular stylolites are filled by illite, chlorite and
different Fe-oxides. The following diagenetic processes
are interpreted:

(1) Chemical dissolution that generates veins and

cavities.

(2) Cementation of voids and cavities by calcite

cements.

(3) Pressure solution which produces the irregular

stylolites and their mineralogical components.

(4) Silicification by the precipitation of silica gels
along the veins and as replacement of carbonate
crystals.

However, the silicification processes have affected

more intensively the upper section (black micritic

limestone) than the lower section (brownish micritic
limestone).

Using CL two different classes of veins could be
classified. One generation (< 250um wide) shows a very
low orange luminescent calcite, and a second generation
(£30 um wide), which crosscuts the first, and contains
bright yellow luminescent calcite. The veins are mostly
vertical to the stratification and could reflect extensional
conditions probably caused by diagenesis.

The carbonate rocks of the Loma Negra Formation
(Fig. 2) contain a TOC (total organic carbon) value
between -0.15% and 0.35%, TIC (total inorganic carbon)
between 8.41% and 11.30%, TC between 8.42% and
11.58%. &"°Cc,p between +2.77 and +4.54%o, and
SIROCm-b between -14.13 and -7%o. These data are only
slightly different from preliminary values measured by
Valencio (1985). The &'°C,,, lies constantly between
-27.1 and -28.1%e.

The dolonutes of the Villa Ménica Formation show
TOC value between 0.37% and %1.22, TIC between
3.97% and 11.89%, and TC between 4.34% and 12.79%.

In a 8"Ceyp - 8" Ocun diagram (Fig. 3) from Loma
Negra Formation it is possible to distinguish three fields,
according to the kind of rock analyzed: brownish micritic
limestones, ii) black micritic limestones, and iii) red
marls.
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Figure 2. Stratigraphic framework and 83 Ccyp - 8"%0cyr (“foo PDB)-isotope curves from the Cementos Avellaneda.
quarry, Olavarria.
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DISCUSSION

In figure 2, the C-O isotopic values are correlated
with the stratigraphic framework: Loma Negra Formation
and its transition to Cerro Negro Formation.

First, preliminary stable isotope data from the upper
cycle (Loma Negra Formation) shows that the 8'®0..
(%o) values are all negatives but in the middle part of the
profile the curve shows a less negative excursion. The
curve of 8°C show very low fluctuations, however, it is
possible to observe an increase (peak) in the brownish
micritic limestones and two negative peaks in the black
micritic limestones.
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Figure 3. §"°Ccys versus 8'*Oca (*/oo PDB) plot of samples
from Loma Negra Formation and its transition to Cerro
Negro Formation.

These 8"Ccar, - 8'®0Ocap values are quite similar to
those from Sete Lagoas Formation, Bambui Group,
Brazil (Santos et al., 2000), Polanco Formation,
Arroyo del Soldado Group, Uruguay (Kawashita et al.,
1999) and the Upper Proterozoic successions in Namibia
(Kaufman, 1999), which were part of the South-western
Gondwana margin during the Upper Proterozoic.

Further investigation on C-O isotopes of the lower
cycle (Villa Moénica Formation) and the major and trace
element geochemistry of the carbonates and the
siliciclastic sedimentary record as well as detailed
microprobe analysis on single grains will give more
insight in the complex diagenetic history and the source
areas for the clastic rocks. C-O-S data for the whole
group and combined with a provenance analysis of the
clastic record will complete this study in the near future
to correlate the section with those in Brazil, Uruguay and
southern Africa.
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