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ABSTRACT

The recognition of Western European-defined miospore zones in the subsurface of the Amazon Basin al.
lows some new insights into the age of the Barreirinha Shale and the magnitude of the ancxic event re-
corded in its lower, highly radioactive black shale section. A significant biostratigraphic gap across the
Barreirinha/Ereré formational boundary as well as a “miospore-barren interzone™ throughout the radioac-
tive shale interval of the Barreirinha Formation have been idemtified. They correspond respeciively to the
mid Givetian - earliest Frasnian and latest Frasnian — mid Famennian. The upper. less radioactive part of
the Barreirinha Formation consistently displays a late Famennian age. Tentative correlations of the identi-

fied discontinuities with eveats of the standard Devonian sea-level curve are proposed herein.
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INTRODUCTION

This contribution summarizes the preliminary
results of ongoing studies carried out jointly at the
PETROBRAS Research Center (Rio de Janeiro) and
the CNRS, URA 1365 (Lille, France). They in-
volve the detailed investigation of the miospore
Emmﬁgmmﬂ%g‘ in cored sections of the Ereré, Bar-
reirinha and Curiri Formations (Middle to Late De-
in  selected boreholes drilled by

PETROBRAS all over the Amazon Basin.

vonian)
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Cid. Universit,, Q.7, I. Fundio

21949-900 Rio de Janciro, RJ

According to the available literature on the
Devonian of this region, the Barreirinha Formation
(lower part of the Curud Group) has been generally
assigned an age within the Frasnian - earliest
Famennian range (e.g., Lange, 1967; Daemon &
Contreiras, 1971; Daemon, 1974, 1976; Caputo,
1984; Quadros. 1985; Grahn, 1992). In terms of
the PETROBRAS operational biozonation. the whole
unit has been ascribed a single broad palynozone,
ie., the biostratigraphic interval VI of Daemon &
Contreiras (1971) and followers. This situation was
modified to some extent by Loboziak et al. (1993),
who first indicated the occurrence of late Famen-
nian strata in the upper part of the formation.

New miospore evidence provided by this
study allows some new insights into the age prob-
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sactive interval, where the siltier, upper part of
: Barreirinha Formation consistently displays a
e (not latest) Famennian age, as seen in wells 2-
N-1-AM (core 27), 2-NA-1-PA (cores 27-28). 1-
K-1-AM (core 123}, 1-TR-1-AM (cores 28-29).
UA-1-AM (cores 29-30) and 1-CM-2-PA {(cut-
1gs from interval 531-565m). This upper section
dated by low-diversity miospore assemblages
ontaining Rugospora radiata and Verruciretusis-
ora magnifica, indicative of the VCo Oppel Zone,
vhich persists up to the lowest part of the overly-
ng Curin Formation (Protesalvinia Zone). Also
1oticed in the upper Barreirinha section is the first
sccurrence of the acritarch species Umbellas-
phaeridium  saharicum, which characterizes
PL_ .OBRAS’s biostratigraphic intervals VI and
VIIL, of Famennian age {Daemon, 1974). However,
ihe VCo Qppel Zone is equivalent to the trachytera
or postera and lower expansa conodont Zones, and
hence. immediately precedes the first appearance
of Rerispora lepidophyta, a distinctive latest
Famennian (“Strunian™ miospore species, whose
presence defines biostratigraphic intervals VII and
VIII in Brazil.

So, in terms of the Western European De-
vonian biozonation, the interval lacking any bios-
tratigraphic resolution within the lower, radicactive
part of the Barreirinha Formation corresponds to at
least three miospore zones (Palynophase “V” and
the GH to GF Oppel Zones), which encompass
four to six conodont zones (friangularis through
marginifera or postera Zones), altogether ranging

age from early to mid Famennian. Besides, it
cannot be ruled out that even a greater part of the
uppermost Frasnian (equivalent to the higher parts
of Palynophase “IV™) is eventually also included
within this “miospore-barren interzone™. There-
fore, the anoxic event recorded by the radioactive
shale interval was probably a long-lasting one, in-
tensified over much of the Amazon Basin from lat-
est Frasnian to at Jeast mid or early late

Famennian?,

*In the neighboring Solimdes Basin (Jandiatuba Sub-ba-
sin), the upward extension of a coeval radicactive black
shale section into the Famennian was also demonstrated by
Hiinicken et al. (1988) based on conodont evidence.

TENTATIVE RECOGNITION OF MIDDLE TO
LATE DEVONIAN EUSTATIC EVENTS

As previously stated. the Western European
miospore zones of Middle to Late Devonian age
are calibrated in their type areas by the standard
conodont biozonation (cf. Streel er al, 1987).
Therefore, they allow a tentative correlation of the
Devonian eustatic events detected in the Amazon
Basin with coeval, conodont-calibrated transgres-
sive-regressive (T-R) cycles shown in the De-
vonian sea-level curve (Johnson er al, 1985,
1986). Such correlation is here depicted in Fig. 1,
which also shows preliminary palynostratigraphic
results obtained by the present study for other De-
vonian formations of the Amazon Basin.

As seen in Fig. 1. the stratigraphic gap be-
tween the Ereré and Barreirinha Formations possi-
bly testifies to a non-depositional phase. This can
be ascribed partly to the sharp regression within
the upper part of T-R cycle If - which elsewhere in
the world “was great enough to offlap some cra-
tonic terranes, resulting in subaerial exposure and
erosion” {Johnson er ai., 1985, p. 578) —, and
partly to subsequent condensation zones brought
about by the long-sustained transgressions of T-R
cycles Ila and ITb (onset of the late Givetian to
early Frasnian deepening events).

The early phases of the maximum flood of the
Devonian. i.e.. T-R cycles ¢ and IId, are recorded
as condensed sections within the lower part of the
Barreirinha Formation, Palynophase “IV” (late
Frasnian) being reached only a few meters above
the top of the Middle Devonian Erer# Formation.
This lowest condensed interval is topped by a dis-
tinctive, laterally persistent sandier section of re-
duced thickness, which occurs within Palynophase
“IV™ at a position consistently close to the base of
the radioactive section throughout much of the
Amazon Basin. This deeper-water sandy interval is
recognized in well logs by its lower gamma-ray
readings. It may eventually correlate with some of
the recurrent eustatic fluctuations which charac-
terize T-R cycle Ilc. Higher up in the section, a
“miospore-barren interzone™ of variable thickness,
bracketed between Palynophase “IV” and the VCo
Oppel Zone, corresponds to the bulk of the radio-
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active shale interval. This basinal facies is assumed m
to comrespond to a sustained sea-level Emsﬂmna.m.
initiated still in the late Frasnian by the greatest of %
the Devonian transgressions (T-R cycle IId), and/'
further intensified during the earliest, strongly ¥
transgressive phases of the Famennian T-R cycle
lle. The onset of this major eustatic event was)
probably coeval with the Kellwasser Event, a well
known, worldwide biotic crisis which is recorded
about the Frasnian-Famennian boundary (Walliser,
[986; Kauffman & Walliser, 1990), and charac-
terized by extensive deposition of black mraomm
over epeiric seas of nearly all continents. i

Above the radioactive shale interval, the pro-

gressive basinward offlap of shallower marine

rata onto more distal marine ones is recorded
“from the upper Barreirinha section up to the lower
part of the Curirl Formation. This can be correlated
with the persistent regressive tendencies that typi-
fied the last phases of T-R cycle IIe (VCo deposi-
tional time).

Finally, the main part of the Curiri Formation
consists of glacio-marine sediments of latest|
Famennian age. They contain abundant, well pre-|
served miospore assemblages assigned to the LN ”
Interval Zone (Loboziak er al, 1992), which is’
equivalent to the middle to upper praesulcata.
conodont Zones. The glacio-custatic event R-w
corded in the Curirt and lower Oriximind Forma-:
tions fits well the worldwide middle bé&in&aw
regression at the end of T-R cycle IIf, related o a |
biotic crisis known as the Hangenberg Event {Wal- M
"ser, 1986). Such regression accounts for the mas- %
sive reworking of Middle and earlier Late !
Devonian microfossils within the Curiri Formation |
as the result of extensive erosion along the exposed
margins of the Amazon Basin.

e

CONCLUSIONS

New biostratigraphic information provided by
miospores from selected wells of the Amazon Ba-
sin has allowed more precise dating and correlation
of the Late Devonian Barreirinha Formation than
ever obtained in previous studies. This was made
possible by the use of Western European-defined.
conodont-calibrated Devonian miospore zones,

which allow easier inter-correlation of global
events between the O.R.S. Continent and Gond-
wana.

The Barretrinha/Ereré formational boundary
was found to correspond to an authentic paracon-
Sformity in the sense of Bates & Jackson (1987).
The break coincides with a sharp lithological con-
tact, at which early Givetian siltstones and sand-
stones are directly succeeded by a condensed
section consisting of later early to late Frasnian
black shales. The implied gap comprises at least
two missing miospore zones in terms of the West-
ern European zonal scheme. Based on the geochro-
nological table of Fig. 1, the non-depositional
phase recorded between the two formations prob-
ably lasted not less than 2-3 Ma at a rough esti-
mate.

A very important, long-lasting anoxic event is
recorded by radicactive black shales in the lower
half of the Barreirinha Formation. Most of this sec-
tion cannot be dated accurately due to the general
absence of miospores and other age-diagnostic rmi-
crofossils. On the other hand, some approximate
age constraints are possible, because this “blind in-
terzone” is bracketed at the base and on the top by

AT ——

Bty

Barreirinha strata containing miospore assem-
blages of late Frasnian and late Famennian age, re-
spectively. At least three Western European
miospore zones remain unrecorded between such
limits. A minimum duration of ca. 5 Ma can be es r
timated for the whole anoxic event on the basis of M
the geochronological data provided in Fig. I.

Finally, another major gap {(up to 2 Ma in du-
ration) intervenes between late Famennian strata of
the upper Barreirinha and lowest Curiri Formations
and the latest Famennian rocks of the upper Curiri
Formation. It probably corresponds to the impor-
tant glacio-eustatic regression of the end-De-
vonian.

ey
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