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INTRODUCTION

The aim of this contrbution is to present the first
palynological assemblage recovered from deposits
cropping out in the Zudafiez area. as part of a major
project of Devonian-Permian studies in Bolivia (Fig.
1). The lower stratigraphic deposits in this region
characterized by a syncline — anticline complex,
correspond to the Dewvonian lquiri Formation,
represented by heterolithic deposits with micaceous

unconformity, an incognitous age-succession starts
with alternated gray fangolites and diamictites
embedding deformed sand bodies and probable
Devonian olistoliths, followed by whitish sandstone
beds with pebbly clasts and current structures and
red diamictite. Over a parautochtonous contact,
another section exhibits whitish sandstone and gray
silt/mud and coal levels with plant fossils and
interbedded green. gray and red shale/siltstone beds
and whitish and red sandstones with cument structures,
rip-ups, bioturbation and tilloids. The palynological
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T e
Basin Boundary (deposiional)

Poiticel Doundanes

Correlation Line

Guaapone
T s Santa Shaeld
Lpa aMal . OCruz
«PU
Sucre |
0\ 4w b «5A
Puna
Arch
Tarijas g

Basin Boundary (erosional) = 2007 Locations
= 2000 Locations
= 2009 Locabons

Figure 1 C: if Incalifies sur

2007-2009 (left) in the Tarijs-Chaco basin in

Bolivia: ET- El Tunal, PG - Pampas Grandes, MAI - Mairana, GP - Ginger Paradise, PA-
Pasorapa, PL - Punto Machareti, ZU - Zudafiez, NM - Nuevo Mundo, SA- San Antanio de
Parapeti, MA-Machareti, NA- Narvaez, Y5 - Yesera, BP - Balapuca (from Anderson, 2011).
Map of South America basins (right, modified from Azcuy and di Pasquo, 2000).

CICYTTP-OONICET-ER-UADER, Dr. Matter y Espafia SN, Diamante, ES1DSBWA Enire Rios, Argentina.

PRISEM i

D

:
3 1011 Wast 27t Avenu, Spokana, Washi 3, U

s Emirenmental Scences, University of Montzna, Wesiern, 710S. Ao . Ol MT 50725, USA.
.

Porio Alegre, RS, 81.540-000, Brazd.

L Federal do Rio Grande do Sul, Av. Benlo Gongalves 8500.

°  Inslitute Geokdgice y Minero de Espafia. Rios Rosas 23, 28003, Madnd, Spain
& Universidad Mayor de San Andrés, PO bex 9087, La Paz_ Bolivia.
T Depanmantof Geological Sciences, University of idaho, Moscow, ldaho 83844, USA.

E-mall: madipa@eicytip.org ar

D PASQUE, etal.

analysis of this succession allowed us to date and
establish the stratigraphic units and to propose a
correlation to palynofioral zones from South America
and elsewhere.

MATERIALS AND METHODS

Inthe Zudafiez area, two samples were obtained from
the Iquir Formation on the way to a place where we
collected three more samples of the former and three
more from the overlying incognitous deposits. Plant
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lacustrine environments (Sudrez Soruco, 2000; di
Pasquo et al, 2017). The change in thicknesses of
Mississippian units along with their scarce record are
related to the paleogeography of the basin that show
a greater structural control. Two phases of uplift are
defined during the Chaiic Orogeny of Late Devonian
to Early Mississippian and Late Mississippian times
in Balivia and northem Argentina (Tankard et al_, 1995;
Azcuy & di Pasquo, 2000; Suarez Soruco, 2000;
Starck & del Papa, 2006). Effects of glacial/deglacial
processes are recognized through much of the

fossils were also recovered from i ded coal
levels. Two more samples were taken from a similar
lateral section of the incognitous unit and its uppermost
sample was the only one barren, Diamictites were
sampled in ancther location close to the others (Figs.
2-3). Astandard palynological method was performed,
samples were crushed and treated with hydrochloric
and after neutralization, attacked with hydroflucric acid
and finally, sieved with 10 pm and 25 pm meshes and
slides mounted with glycerine jelly. Palynomorphs were
analysed using a light microscope Nikon E200 and
illustrated (Piate 1) with a video camera Amuscope 14
Mp. Samples were processed at the Laboratory of

and Early Pennsylvanian succession
of the Tarija basin (Starck & del Papa, 2006). Therefore,
thicker and widespread diamictite deposits in this
region record the local advance and retreat of glaciers
into the basin mostly during the Tournaisian and early
Visean and Bashkirian to Kasimovian dated with
paiyno\ogy (e.g. Isaacson et al., 2008; di Pasquo et
al., 2017).

PALYNOLOGICAL RESULTS

The five samples from the Iguiri Formation yielded
diverse, abundﬂnl and well-preserved spores and

Palynostratigraphy and Palascbotany, with
specific acronym (CICYTTP-P1) and numbers of the
collection housed at CICYTTP-CONICET-ER-UADER.

GEOLOGICAL CONTEXT

In Baolivia (Fig. 1), twomain depocenters are the Madre
de Dios Basin in the North extending to Peru and the
Tarija-Chaco Basin (Subandean range) in the South
with its extention (surface and subsurface) to nen‘hem
Argentina and western Paraguay. Different.

scarce pi ton many bearing pyrite in their
exines, andabundanlphyludaslﬁmusltycmnﬁasam
tracheids. These assemblages are characterized
mainly by the spores Dibolisporites farraginis,
SEEat

Gmnm‘spam pseudﬂrg!’rcufatﬂ Leiotriletes
rifes

Mamnmlex nrasallensrs Hemiruptia f&gau!tr

Quadrisporites spp., chitinozoans (Fig. 3), being most

of them characteristic of the Givetian and Frasnian_

names are given to Mississippian units in those
depocenters (Fig 2): Cumana, Kasa and Siripaca
formations and Itacua Formation respectively (di
Pasquo et al., 2017 and references therein). The
‘Cumana diamictite beds contain faceted and striated
clasts whereas in the Kasa and Siripica formations
prevailed the conglomerate, sandstone, silt and shale
lithologies. The ltacua Formation is difficult to
differentiate from similar diamictitic units such as
Cumané (?Late Devonian-Toumnaisian) and Tarija (arly
Pennsylvanian) formations. An early Visean age for
the the ltacua Formation at Balapuca is confirmed
based on a palynological study (di Pasquo, 2007),
whereas a latest Devonian age given to another
diamictitic deposit at Lajas (close to Santa Cruz, Fig.
1) was put on doubt by Streel etal. (2012). Theyargued
about the chance of having reworked Devonian

Three were recognized from the
incognitous section, in ascending order (Figs. 2-3):
Assemblage 1, from the diamictitic section, is
Dumpused of mdlgenuus spores (Anamswanspmﬂ'es

Crass.rspora mv.rcfa C. scrupulosa, Gr:slaﬂspurmes
C. collicul Cyclogranisporite:

ﬁnﬂus Dibolisporites microspicatus, D. disfacies,
Exallospara coronata, Foveosparites appositus,

s maculosa,
Knnx»spumes ruhiandi, P:.rnr.fal.lspomes Iumdufus
ciliaris,

lami: it V&r isporites

morulatus, Wa!tzﬂspara F&nzonrr) and reworked
Devonian spore and phytoplankton species (Retispora
lepidophyta, Umbeliasphaeridium saharicum,
Dateriocradus sp., Maranhites). Assemblage 2 is
characterized by some of the underlying species and

palynomorphs in agreement wilh findings documented  the of it

by di Pasquo and Azcuy (1997) and di Pasquo (2003, ite: indotri deslianits,

2007), among other records. The local unconformable fe it i Tr ife.

and erosional character of the base of the Cumana pmppsﬂe Waﬂzrspunz pul:ia and lelmds of

and Itacua formations resulted from i and and P ﬁssamblage
itional related to glaci rine/ 3 is less diverse bearing mostly species of the
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underlying assemblages, the first record of
Vallatisporites agadesensis, and mostabundant spore
species of Punctatisporites and Calamospora and, in
a lesser amount, Verrucosisporiles and
Cristatisporifes. Devonian reworked species are scarce
in the latter two assemblages. Plate 1

CONCLUSIONS: AGE AND CORRELATION

Mast of the mentioned species in Assemblage 1 (Fig.
3) are chronostratigraphically significant for the
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processes of Late Devonian and Mississippian as well
as the influence of glacial events recognized especially
inother South America basins during the Carboniferous
(see di Pasquo et al., 2017).

Plate 1. Selected indigenous (1-8) and reworked (10-
12) species in ltacua Formation (CICYTTP-Pl acronym
not included. only number of slide, England Finder,
s\ze) In 1: Cnsra'bspomes cul.frcu!us 45—7 Y22(65 pm).

In2 orites 45+7 W50
1(43 um). In 3 Grand»spara maculosa 45-6 V41(44
notrilet um). In 4: ites ii 71-7 J46(52

Tournaisian and Visean. Al
intrastriatus and Exallospora coronata are known in
the Visean of Australia, but not previously recorded in
South America (Playford & Melo, 2012; Playford, 2015
and references therein). In Assemblage 2, the
appearance a' Anaplcmatrsponfes conecinnus,
i du'lamm

rite: ites
phippsae, Waltzispora polita, conﬂrm a late Visean
age based on the comelation to the Mag Zone Melo &
Loboziak and comelative palynofioras of Gondwana,
and elsewhere (Fig. 4).

Sy

Therefore, the palynological analysis of this succession
allowed us to comoborate the presence of late Givetian-
early Frasnian deposits of the lquiri Formation, and to
attribute the diamictites to the lower member of the
Itacua Formation akin to the late Tournaisian-early
Visean (A1), whereas its upper member to the late
Visean to early Serpukhovian bearing A2 and A3 and
plant material. The reworking of late Devonian species
into the Itacua Formation confirms active tectonic

um). In5: Tricidarisporites phippsae 47-8 X48-2(50 ym).
In 6: Exallospora coronata 42-1 E41(52 pm). In 7:
Archaeozonotriletes intrastriatus 41-3 Z41-2(55 pm).
In 8: Verrucosisporites quassigobbeti 47-2 Q38(75
pm). In 9: Reticulatisporites magnidictyus 47-3
Y58(100 pm). In 10: Retispora lepidophyta 45-5 T41-
4(75 pm). In 11: Umbellasphaeridium saharicum 41-4
Q27-1(110 pm). In 12: Dateriocradus sp. 42-3 V46-
2(40 pm).
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Figure 3 Strafigraphic distribution of selected species at Zudafiez (left).
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