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ABSTRACT

Objective: This study was aimed at analyzing and disseminating the fossil wood collection data stored in the thin sections
of the paleobotany collection of the Department of Paleontology and Stratigraphy of the Institute of Geosciences at the
Federal University of Rio Grande do Sul. Thin sections of petrified wood are described. Research data used in geosciences
specifically seek to develop a model for the use of this type of sheet in paleobotany, enabling visualization of its
representativeness in studies published over 40 years to obtain the anatomical characteristics of fossil woods and define
their systematic affinities as a specific typology of research data in geosciences.

Methods: The methodology involved interviewing a paleobotanical specialist and using different techniques applied in
metric studies to map scientific production in petrified wood. Thus, a dataset of (20) thin slide sections of petrified fossil
wood used in “Stressing environmental conditions in the ‘petrified forest’ from the Mata Sequence in the Triassic context
of the Parana Basin,” a paper published by the Journal of South American Earth Sciences
(DOI:10.1016/j.jsames.2023.104415), was used. Depending on the methodology, these thin sections petrified wood can
reveal systematic paleoclimatic signatures based on the anatomical characteristics of the fossil wood. In addition to this
case study, which represents a collection of more than (2.000) thousand blades of fossil wood and approximately 40 years
of research, the paleobotanical collection of the department is reused in methodology classes. The collection comprises a
database created by research physicists that provides information on anatomical features, systematic affinities,
paleoclimatic conditions, and paleoenvironmental insights.

Potential for reuse: The reuse, registration, storage, identification, and preservation of thin sections as a type of research
data used in paleobotany aims to improve the methodology associated with the organization of the physical database of
the institution. The research data and blades of fossil wood are being digitized. They will soon be available under CC BY
4.0, according to the sample described in this data paper (DOl Mendeley: 10.17632/b8phfcsync.3). Furthermore, the data
can be reused in optical and electronic scanning microscopy software.

KEYWORDS: Petrographic thin sections. Fossil woods. Palaeoxylology. Research data in geosciences. Physical
database.

RESUMO

Objetivo: O estudo visa divulgar e analisar a colegédo de lenhos fésseis armazenadas no acervo de laminas delgadas da
colecado de paleobotanica do Departamento de Paleontologia e Estratigrafia do Instituto de Geociéncias da Universidade
Federal do Rio Grande do Sul. Descrevem-se laminas delgadas de madeira petrificada, enquanto dados de pesquisa
utilizados para investigacdo em Geociéncias, em especifico, busca-se compor um modelo para utilizagcao deste tipo de
lamina na paleobotanica o que permite visualizar sua representatividade em estudos publicados durante 40 anos. Assim,
obter-se-a as caracteristicas anatdmicas de laminas de lenhos fosseis com vistas a definir suas afinidades sistematicas
como uma tipologia especifica de dados de pesquisa em Geociéncias.

Métodos: A metodologia envolve entrevista com um especialista em paleobotanica e a utilizagdo de diferentes técnicas
aplicadas em estudos métricos para mapear a sua produgao cientifica em lenhos fésseis. Nesse sentido, como exemplo
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descrevem-se um conjunto de dados de (20) Iaminas delgadas de lenhos fosseis petrificados utilizados no paper Stressing
environmental conditions in the ‘petrified forest” from the Mata Sequence in the Triassic context of the Parana Basin
publicados pelo periédico Journal of South American Earth Sciences, conforme DOI: 10.1016/j.jsames.2023.104415. A
metodologia de utilizagdo dessas Idminas no paper permite a identificagcdo de assinaturas paleoclimaticas, com base em
caracteristicas anatdmicas de lenhos fosseis. Além desse estudo de caso, esse data paper serve para representar uma
colecdo de mais de (2.000) mil [Aminas de lenhos fésseis, cerca de 40 anos de pesquisa em paleoboténica que é
reutilizada em aulas de metodologia e compdéem uma base de dados de pesquisa que fornece informagbes sobre
caracteristicas anatdomicas, afinidades sistematicas, condi¢cdes paleoclimaticas e percepgdes paleoambientais.
Potencial de reutilizagao: A reutilizagdo desse conjunto de dados permite o registro, o armazenamento, a identificagéo
e a preservagao de laminas delgadas de lenhos fésseis enquanto um tipo de dado de pesquisa em Geociéncias, também
objetiva aprimorar a organiza¢do de um banco de dados. Esses dados da pesquisa estdo sendo digitalizados e em breve
todos estardo disponiveis sob a licengca CC BY 4.0, conforme a amostra descrita nesse data paper. (Mendeley DOI:
10.17632/b8phfcsync.3) os quais poderao ser reutilizados por softwares de microscopia Optica e de varredura eletronica.
PALAVRAS-CHAVE: Laminas petrograficas. Lenhos fosseis. Paleoxilologia. Dados de pesquisa em geociéncias. Base
de dados fisica.

1 PRESENTATION

Thin sections of petrified wood, which are an object of investigation in geosciences,
specifically in paleobotany and palaeoxylology, contain the anatomical characteristics of
fossil wood used for defining systematic affinities (Santos et al. (2022); Santos et al. (2021);
Pires and Guerra Sommer (2004)), in addition to paleoclimatic and paleoenvironmental
insights (Santos et al., (2023); Guerra Sommer et al., (2021); Santos et al. (2020); Pires and
Guerra Sommer, (2011); Pires et al., (2011)). This paper presents twenty (20) thin sections
of petrified wood discussed by Santos et al. (2023).

According to Santos et al. (2023), these datasets indicated sedimentary deposits of
petrified wood that correspond to architectural elements exclusively related to the filling
processes of river channels.

Thin sections have been the most crucial physical database for the analysis of the
anatomical features of petrified woods at different geological intervals, in distinct Brazilian
sedimentary basins used, used since 1972 by researchers in the field of paleobotany from
the Department of Paleontology and Stratigraphy at the Federal University of Rio Grande
do Sul, when the paleobotany section was created at the Institute of Geosciences at the
Federal University of Rio Grande do Sul. The thin sections are housed within the
Department's General Collection to make these physical databases easily accessible. This
collection represents a database of thin sections used to prepare theses and scientific
papers on petrified wood from different geological intervals of the Phanerozoic era, which
have been studied by Guerra Sommer for over 40 years.

The main aim of the present study was to highlight the collection of thin sections of
petrified wood as physical research data related to the field of geosciences available in the

repository of the Institute of Geosciences in the Department of Paleontology and
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Stratigraphy at the Federal University of Rio Grande do Sul, as presented in Santos et al.
(2023).

Fossil woods can be used in research with stratigraphic significance as paleoclimatic
indicators by analyzing wood growth rings, among other types of studies in
paleobotany (SANTOS, et al., 2023) (SANTOS, et al., 2022) (GUERRA-SOMMER, et al.,
2021) (SANTOS, et al., 2021) (SANTOS, et al., 2020) (DEGANI-SCHMIDT, et al., 2015.)
(PIRES, et al., 2014) (GUERRA-SOMMER, et al., 2014) (PIRES ; GUERRA-SOMMER,
2014) (MEDEIROS, ; GUERRA-SOMMER, 2014) (PIRES, et al., 2011) (ARAUJO, et al.,
2011) (PIRES; GUERRA-SOMMER, 2011) (PIRES, et al., 2001) (BARDOLA, et al., 2009)
(GUERRA-SOMMER, et al.,, 2007) (ALVES; GUERRA-SOMMER, 2005) (PIRES;
GUERRA-SOMMER ; SCHERER, 2005) (PIRES; GUERRA-SOMMER, 2004) (GUERRA-
SOMMER.; SCHERER, 2000) (ALVES; GUERRA-SOMMER, 2000) (GUERRA-SOMMER,
1976) (GUERRA-SOMMER, 1975) (GUERRA-SOMMER, 1974) (GUERRA-SOMMER,
1972).

Therefore, it is important to emphasize that the focus of this study is not on the analysis
of potential anatomical details preserved by the thin sections of petrified wood, but rather on
their representativeness as data from paleobotanical research that generate results related
to taxonomic, paleoclimatic, and paleoenvironmental inferences.

The additional potential of this dataset is the registration of thin sections with the same
acronym as the macroscopic-type specimens housed in the paleobotanical collection of the
Department of Paleontology and Stratigraphy for easy access. Thin sections are stored in

specific cabinets, mostly in wooden and metal trays (Figure 1).
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Figures 1: Physical database: storage of thin sections in cabinets and thin sections

stored in metal trays.

Source: Prepared by the authors (2023).

The current study was aimed at analyzing and describing twenty (20) thin sections of
petrified wood registered in the Laboratory of Paleobotany at the Federal University of Rio
Grande do Sul as a type of research data in paleobotany and palaeoxylology in geosciences,
involving research conducted since 1972 (when the paleobotany section was established in
the Department of Paleontology and Stratigraphy at the Federal University of Rio Grande
do Sul).

It is imperative that paleobotanists and geoscientists share and learn about the
registered thin sections of petrified wood to collaborate on reusing these research data.
Finally, the information in petrified wood is a heterogeneous dataset that makes it possible
to access and preserve a wide range of research data types. In this context, the research
will answer different questions to improve the model related to this physical database, such
as, what are the correct procedures for registering petrified wood thin sections in
paleobotanical collections? What is the best methodology to house the collection of thin
sections in the laboratory repository of the Department of Paleontology and Stratigraphy at
the university? Are there any more suitable identification methods for housing thin sections
of petrified wood that would enhance consultation efficiency? What is the best method for

preserving thin sections against degradation processes resulting from suboptimal
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conditions? These questions, in addition to other questions that may arise during data
interpretation, will be considered in this study. These issues demonstrate the complexity
involved in obtaining biological data from petrified materials. Identifying these data enabled
us to characterize the descriptive model that underlies all anatomical research on petrified

wood.
2 METHODOLOGICAL INSTRUMENTS

The thin sections represent the physical data of petrified wood. They were prepared
according to the standard technique for obtaining thin sections, as described in the literature.
However, distinctively from the grounding of 5my used for petrographic rock slides, the
average slide thickness for wood analyses is 40 pm.

The research method was based on an open interview with a paleobotanist, head
professor, professor emeritus, and the leader of a research group registered in the
CNPQ/Brazil Directory (ORCID:0000-0002-9517-4593), with more than 40 years of
experience in the field of palaeobotany and extensive experience in the application of
different methodologies in fossil wood analysis.

The spectrum of information provided by this type of biological data has expanded
over 40 years of paleobotanical analysis on thin sections of petrified wood. In addition to
systematic results, the following information has been obtained from the surface
metallization of thin sections with gold or carbon by scanning electron microscopy (SEM)
(Santos et al., 2023): (i) details of wood attack by microorganisms, (ii) details of the
fossilization process, and (iii) identification of remnants of organic products produced by the
plant in response to biological attack.

For labeling, the following data are recorded on each thin sections: (i) PB (indicates
Paleobotany Collection), (i) an acronym that is the same as the macroscopic specimen
housed in the paleobotanical collection of the Department of Paleontology and Stratigraphy,
followed by; (iii) a dot and a numeral that indicates the ordering of the thin sections in the
sequence of slides from the specimen; (iv) the type of section that the thin sections
represents, mentioned in parentheses: transverse (t), radial (r), or tangential [e.g., PB
5569.3(t) 1.
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Figure 2: Example of thin sections of fossil Agathoxylon type of wood (Figure 1a). Thin

sections latewood in each ring with mainly one, rarely two rows, of tracheids (Figure 1b).

Figure 1b

Source: (Santos et al, 2023).

The thin sections were registered in the Mendeley Data Repository, where the
following information was detailed: acronym, systematic affinities, procedure, geological
age, author, stratigraphic unit, date of registration, anatomical section, and observation. The
methodological procedures for collecting and analyzing data from the slides analyzed in this
study require a minimum understanding of geosciences and paleobotany. The collected
data, photographs, and digitized thin sections were published following the Research Data
Management Plan (PGD) and are available under the CC BY 4.0 license from (DOI:
10.17632/b8phfcsync.3).
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SPECIFICATION TABLE

Table 1: Data Specification Table

Area of knowledge

B. Earth Science

Specific subject area

Paleobotany

Language

English

Data type

Physical data of petrified wood, Laboratory notes, Thin
sections

Data acquisition method

Thin sections represent the set of physical data of
petrified wood. They are prepared according to the
standard technique for obtaining thin sections of rocks,
following the usual techniques described in the
literature.

Data state

Primary

Parameters for

collection

data

Thin sections were prepared and recorded as follows:
1) precise laboratory preparation techniques were
developed to obtain segments of wood corresponding
to the transverse, radial, and tangential planes,
following the standard principles for conventional rock
sectioning procedures (cutting, sanding, and washing),
aiming at the anatomical characterization of the wood
in distinct sections; 2) elaboration of thin sections in
transverse (t) radial (r) and tangential ( tg) planes,
following the principles of the standard technique for
elaboration of petrographic slides, but with an average
thickness of 40 um.3) metallization of the slides with
gold in case of SEM observation; 4) Photomicrographic
documentation of the thin sections produced in
different planes: transverse (t) radial (r) and tangential

(tg).

Data source location

Department of Paleontology and Stratigraphy at
Federal University of Rio Grande do Su, Porto Alegre,
Rio Grande do Sul, Brazil.

Data accessibility

Repository name: Mendeley

Data identification number:
DOI: 10.17632/b8phfcsync.3

Source: Prepared by the authors (2023).
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2 DATASET DESCRIPTION

The dataset contains (1) one metal tray (Figure 3) in the root directory with (20) thin
sections of petrified wood digitized in Joint Photographic Experts Group image format (.
JPG). The thin sections of petrified wood were published by Santos et al. (2023) with the
authors of the data and technical descriptions for the analysis. The root folder contains the
images and the file (metal_trays.pdf) table in PDF with explanations of the use of thin

sections on paper.

Figure 3: Example of slides of fossil wood in metal trays

The thin sections petrified wood slides is a database that digitizes the (20) thin
sections and collection of thin sections in the repository of the Laboratory of Paleobotanical
Collections of the Department of Paleontology and Stratigraphy at Federal University of Rio
Grande do Sul. Physical data, code n°, designation, background, age, formation, author,
date, section, notes, and images are available in the physical database. The datasets
produced in this study are available from Mendeley Data, DOI: 10.17632/b8phfcsync.3.

Finally, the dataset, which can be can be downloaded from
(DOI:10.17632/b8phfcsync.3), can be reused for studies in palaeobotanical fields, such as
paleozoic flora of South America, paleophytogeography, phytostratigraphy,
paleophytoecology, plant taphonomy introduction, and methodologies.
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