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ABSTRACT: Sponge remains have a wide temporal distribution and have been recovered from 
Neoproterozoic to Recent deposits. During the Neopaleozoic, with the collapse of many reef-
building fossil groups, the sponges occupied their niches and flourished at many sites. The 
micropaleontological investigation of Passa Dois Group units identified three types of sponge 
accumulation that are reported here. More than 300 thin sections were analyzed on a polarized 
light microscope, and selected ones were studied with a confocal laser scan microscope to 
determine particular features. Sponge spicules were found mainly as loose megascleres inside 
build-ups, and as solid siliceous skeletons in cherts. We chose three localities to exemplify each 
preservation mode, respectively: Rio Preto Quarry (UTM coordinates 22J 525.29 km E, 7176.88 
km N), Sucal Quarry (UTM 22K 234.64 km N, 81255.04 km E), and Fazenda Lageado Outcrop 
(UTM 22K 388.18 km N, 8066.75 km E). The first locality, from the Teresina Formation, is the 
youngest of the three and is positioned at the lower Pinzonella neotropica Zone. The other two, 
from the Irati Formation, are at the upper Mesosaurus brasiliensis Zone and are both inserted in 
a mixed carbonate-siliciclastic succession, where the sponge remains occur cemented by 
carbonates or silica. The microfacies analysis of these localities revealed: i) Rio Preto Quarry: 
contains several mixed carbonate-siliciclastic successions with layers of spiculites. These layers 
have a spicule framework and are cemented mainly by spar. The megascleres are mainly 
smooth to microspined diactinal monaxon oxeas, and sometimes show root-like forms. The 
sizes vary from 250 to 1,000 µm, and the main diameter is 60 µm. Most spicules contain the 
axial canal and the well-preserved proteinaceous filament lodged in it. Glauconite fills the axial 
canal and partially replaces the spicules. ii) Sucal Quarry: sponge remains occur associated 
with stromatolites, forming palmate-shaped structures, with abundant monaxon megascleres 
with a length of 300 to 600 µm and 35 µm of main diameter. Peloidal glauconite is also present 
and the silicification of the layer is strong. iii) Fazenda Lageado Outcrop: chert layers held well-
preserved sponge skeletons. The surrounding rock is a quartz sandstone bearing the sponge 
skeletons, whose sizes vary from 1.5 mm to 2 mm. The interspicular space contains dermal 
remains, which is confirmed by confocal analysis. The spongocoel texture is mainly composed 
of small-sized microscleres (20 µm of main diameter) and has an irregular to spherical 
morphology (spherulitic endoskeleton). This variety of well-preserved spicules deposits at the 
Passa Dois Group confirms an eodiagenesis phase associated with the remobilization of 
amorphous opal (SiO2.nH2O) from siliceous skeletons of sponges, and the loose spicules have 
probably been partially transported. The literature associates this environmental context to a 
shallow high-energy water setting, where storm waves may be the main transportation process 
for these spicules. The morphology, shape and structure of the sponge remains could be 
attributed to the Order Haplosclerida, as has been reported in the literature, from Paleozoic 
marine environments as supported by the associated glauconite grains. 
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