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Ubirajara: The dilemma of the Brazilian fossil curator
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This article discusses the case of the Ubirajara fossil based on the legislation in force in 
Brazil. Consequently, recent publications that report the normative structure of the country 
and what procedures have been performed in similar cases are analyzed. The results suggest 
that while the pre-published description of the fossil incorrectly reported that the fossil 
legally left Brazil as mineral heritage, later information indicated that the material may have 
been exported legally as an ornamental rock, or else that the fossil might have been illegally 
exported. Another point considered is that following the description of this new species, 
the specimen’s legal framework changed; therefore, it must be returned to Brazil because it 
is a holotype, which has a specific legal status. The present evaluation indicates the need to 
update Brazilian legal regulations to establish criteria and procedures for the management 
of fossils and reinforces the need to create an international legal framework that addresses 
the elements of geodiversity.
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Introduction

Recording Earth's geological memory entails dilemmas 
that sometimes prove insurmountable, as materializing 
memory through rocks, minerals, fossils, or even his-
torical events and processes implies introducing value to 
what will be preserved. This is the conceptual basis of ge-
ological heritage, which values situations of exceptional 
landscapes, outcrops or, in ex situ cases, objects that are 
relevant to understanding the environmental transforma-
tions to which our planet has been and is subject.

The preservation of memory has an implication for 
the selectivity of what is preserved. Considering that 
everything that exists is relevant and that demands phys-
ical immobilization, in situ or ex situ, means removing 
the meaning of exceptionality itself. Without performing 
selectivity, memory itself disappears because the infinite 
accumulation of objects prevents the creation of space for 
the new.

Within the scope of curatorship, there lies an important 
issue that clearly delimits the function of the curator: 
defining what is important or not in the constitution of 
institutional collections and how they should be used. 
The clipping of the visible world carried out by museum 
collections is shown to have a practical and clearly frac-
tal function in terms of the real representation of nature 
(Lima and Carvalho 2022). In this way, the collections 
that have objects related to geology and paleontology are 
fractions of what exists in nature and enable actions of 
educational and/or scientific interest.

In Brazil, there are legal provisions for both the constitu-
tion and management of objects of scientific or cultural 
interest, as well as for the preservation of ex situ geologi-
cal heritage. However, in some areas, such as paleontolo-
gy, the ambiguity in the legal normative documents that 
allow conflicting interpretations of the legal framework 
has favored a scenario of legal instability.



The legislation on fossils in Brazil was first established in 
1942 by Decree No. 4,146 (Brazil 1942), which establishes 
fossils as the nation's heritage and that the extraction of 
fossil specimens depends on prior authorization from the 
National Department of Mineral Production (currently, 
the National Mining Agency - ANM). Other laws, de-
crees and normative documents were created after that 
date and currently constitute the country's legal norma-
tive set on the subject (Figure 1). Kuhn et al. (2022b) have 
presented a summary of the current Brazilian legislation, 
demonstrating that fossils are considered mineral natural 
heritage that, exceptionally, can be considered cultural 
heritage.

The discovery of fossils in Brazilian territory has thus 
become a legal problem in recent years that directly in-
terferes with scientific research actions, education in the 
geosciences, the preservation of geological heritage and 
even the legal stability of mining companies in sedimen-
tary areas (Lima and Carvalho 2020a,b,c; Kuhn et al. 
2022a,b).

This study presents a critical reflection on the dilemmas 
found in contemporary curatorial actions of geologi-
cal materials in Brazil. Based on a summary of current 
Brazilian legislation, the situation of the fossil Ubirajara 
jubatus is analyzed, which effectively summarizes the dif-
ficulties in reconciling the preservation of geological her-
itage with the promotion of local actions that are aimed at 
sustainable development.

Ubirajara: Scientifically relevant fossil or the 
synthesis of an imaginary dinosaur?

Ubirajara jubatus is a new genus and species of comp-
sognathid theropod representing the first Gondwanan 
nonavian theropod with preserved filamentous integu-
mentary structures (Smyth et al. 2020). In addition to its 
importance to evolutionary studies, it is also important 
to the Brazilian paleontological imagination. It represents 
the synthesis of modern interpretations of dinosaurs, as 
living animals related to birds.

There are few studies that assess the actual quantity and 
diversity of dinosaur genera that have already been de-
scribed and scientifically validated. In an analysis by Wang 
and Dodson (2006), the diversity of nonavian dinosaurs 
was estimated at 1,850 genera, including those not yet dis-
covered. The statistical calculation made by these authors 
was based on data from specimens already described and 
a mathematical analysis predicting new discoveries. In 
2006, a critical evaluation showed that of the 540 genera 
and 800 species of dinosaurs proposed since 1824, 285 
genera and 336 species were probably valid. Later data, 
such as those indicated by Mark Norell (Treviño 2018), 
suggest that 50 new dinosaurs have been named per year, 
information reinforced by Brusatte (2019). This exponen-
tial increase in the discovery of new dinosaurs introduces 
important aspects for paleobiodiversity studies, as there 
are questions about the validity of many of the new de-
scribed species (Benton 2008, 2015; Benton et al. 2011; 
Tennant et al. 2018).
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Figure 1. Brazilian legal framework, whose numerous laws and decrees overlap and generate conflicts regarding the 
protection of the Brazilian fossil heritage (Kuhn et al. 2022b).



adopt measures to promote its preservation".

Figure 2. Authorization of DNPM (National Department 

of Mineral Production, in the present ANM, National 
Mineral Agency) that permitted the export of the fossils 
within which Ubirajara jubatus was initially thought to 
be included. (https://revistagalileu.globo.com/Ciencia/
noticia/2020/12/apos-polemica-artigo-sobre-novo-di-
nossauro-brasileiro-e-despublicado.html)

Although in the initial description Ubirajara was con-
sidered legally obtained, based on the 1995 DNPM au-
thorization (Figure 2), it was subsequently verified that 
the fossil had been imported in 2006 and was acquired 
by State Museum of Natural History Karlsruhe (SMNK) 
in 2009. 

An important document is Decree no. 72,312 (Brazil 
1973); it protects collections and rare samples from zool-
ogy, botany, mineralogy, anatomy and paleontology from 
illegal export (article 1). Another aspect of Brazilian leg-
islation concerning fossil protection is related to holotype 
specimens. The Science and Technology Ministry has 
suggested that where joint expeditions recognise a new 
species, the holotype should be returned and housed in a 
Brazilian collection (Brazil 1990).

The analysis performed by Kuhn et al. (2022b) indicates 
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The increase of new dinosaur species is directly related 
to the popular interest in this group of extinct animals. 
Thomson (2005) has carried out a detailed analysis of the 
causes of the growing public interest in this type of fossil. 
Part of the reason for their hold on our collective imag-
ination may be that, of all extinct organisms, dinosaurs 
are the most paradoxical. The secret of the fascination 
with dinosaurs is that they are half real and half not real, 
resulting in a tension that gives them a particularly ex-
otic nature. The power that is symbolized by these large 
animals and their strangeness comprise the key to under-
standing their popular success.

Such power lies behind all questions concerning curato-
rial problems of vertebrate paleontology and its fossils: 
the social recognition of scientists, the possibility of new 
financial support for scientific research and the prestige 
for institutions that house new specimens. This results in 
constant conflicts of interest that mix legality, geoethics 
and fake information (Carvalho and Leonardi 2022).

The description of the Ubirajara jubatus from the Lower 
Cretaceous of the Araripe Basin (Smyth et al. 2020) illus-
trates the modern dilemma of how best practices are used 
to protect ex situ geological heritage. Although this fossil 
is real, well-described and should be considered a valid 
species, this article has been withdrawn at the request of 
the editor (Elsevier, Cretaceous Research) due to an alle-
gation of possible illegality in the export of the holotype, 
following campaigns carried out by some Brazilian pale-
ontologists on social networks. Thus, Ubirajara has been 
transformed into a not-real species in the twilight exist-
ence of the reality of geological time. To be or not to be 
has been re-defined by prejudice, legal statements, pride 
and disputes among paleontologists.

Brazilian legislation, publications and 
paleontological conflicts

The first Brazilian legislation concerning fossil protection 
is Decree 4.146 (Brazil 1942). This decree indicates that 
fossils are patrimony of the nation, as all mineral heritage. 
The Decree No. 227/1967 Mining Code reinforces the un-
derstanding of fossils as mineral heritage. According to 
Article 4 "A deposit is considered to be any individualized 
mass of mineral or fossil substance, arising on the surface 
or existing inside the earth, and which has economic val-
ue; and mine, the deposit in progress, even if suspended". 
Law No. 13,575/2017, which created the National Mining 
Agency (ANM), consolidates the understanding estab-
lished in Article 2 as a function of the agency "XIII - reg-
ulate, guide and supervise the extraction and collection 
of fossil specimens referred to in item III of the caput of 
article 10 of Decree No. 227, of February 28, 1967 (Min-
ing Code), and Decree No. 4,146, of March 4, 1942, and 



that fossil material, according to Brazilian legislation, can 
be treated in three different ways: a) they can be consid-
ered as a mineral resource and be used to produce min-
eral goods such as cement, ornamental rocks, among 
others; b) they can be considered as a mineral resource, 
governed by Law No. 13,575/2017, article 2, by item XIII, 
when intended for museums and research institutions; c) 
they can be considered as cultural heritage, when it com-
plies with the provisions of cultural legislation. 

In Brazil, the commercialization of Brazilian fossils for 
purposes of scientific collections is not regulated, and be-
cause fossils are the union's heritage, there is no person 
authorized in the national territory to sell specimens to 
scientific collections. However, Brazilian legislation al-
lows the sale of ornamental rocks composed of fossils. 
According to the National Mining Agency "the removal, 
according to the legal regimes provided for in the Mining 
Code, of fossils that are not destined for Museums, Ed-
ucational Establishments or other scientific purposes is 
permitted" (ANM 2021). According to official Brazilian 
foreign trade statistics, between 2001 and 2018, 576 tons 
of limestones were exported as ornamental rocks from 
Ceará State, the region where the Ubirajara rocks origi-
nate, to countries such as South Africa, the Netherlands 
Antilles, Belgium, Chile, Spain, the United States, France, 
Italy, Holland and Portugal (Brazil 2023).

The limestones of the Cariri region are rich in fossils. As 
an example, it is possible to see this in the Sobral City 
Hall, where fossils of fish, algae, seeds, plants, as well as 
some vertebrae, are visible on the floor (Sobral 2023). The 
use of rocks with fossils as ornamental rocks is also ob-
served in other regions of Brazil, such as the Museum of 
Tomorrow, in Rio de Janeiro, where there are floors full of 
gastropod fossils (Polck et al. 2018), or in shopping malls 
in the city of São Paulo, covered with stromatolites (Sal-
lun Filho and Fairchild 2005; Liccardo et al. 2012) or as 
a façade covering in Rio de Janeiro buildings (Medeiros 
and Polck 2017).

The Ubirajara fossil was found in a laminated limestone 
slab (Figure 3), that is, in rocks that are extracted to be 
used as ornamental rocks. Although the material may 
have been illegally exported from Brazil, with the specific 
aim of commercializing it for scientific purposes, there is 
also the possibility that the material was legally exported 
as ornamental rock.

It is a fact that among the ornamental rocks exported, 
countless fossils have left Brazil legally. Likewise, count-
less fossils are found in ornamental rocks sold in Brazil. 
At this point, a second debate arises: should anyone who 
acquires an ornamental rock and identifies a fossil then 
use it to make a floor or should they keep it for scientific 
collection purposes? This dilemma makes the legal de-

472

Figure 3. Fossil of the Ubirajara jubatus, in limestone rock in the traditional shape of cariri stone ornamental rock 
slabs (Photo Joédson Alves). (https://agenciabrasil.ebc.com.br/geral/noticia/2023-06/alemanha-devolve-fossil-ubiraja-
ra-jubatus-ao-cariri-cearense)



bate about Brazilian fossils even more complex.

In some countries, e.g. the United States of America, Ger-
many and the United Kingdom, there is no legal obsta-
cle to the sale of privately-owned fossils. In Brazil, there 
are also no restrictions on sales of fossils extracted in 
other countries. As a result, it is common to find com-
panies selling fossils from Morocco (FosseisBrasil 2023; 
Terrabrasiliesdidaticos 2023). Thus, the existence of sci-
entific ethics in not studying commercialized materials 
conflicts with aspects of local legislation and the cultural 
elements of each country. The uncertainty about the fos-
sil’s 2006 import into Germany was the pretext on which 
the repatriation of the fossil to Brazil was based (Greshko 
2022), not the circumstance that it was obtained from a 
commercial source. In fact, the main question is not cen-
tered on the commercialization or not of fossils, but on 
the need to comply or not with the legislation of another 
country.

According to Brazilian legislation (Ordinance No. 55 of 
March 14, 1990 of the Ministry of Science and Technol-
ogy), such fossil types (neotypes and holotypes) must re-
main in Brazil. This requalification requires that it be list-
ed in accordance with legal procedures different from the 
previous ones and compliance with the legal procedures 
established by Ordinance no. 55 of March 14, 1990 of the 
Ministry of Science and Technology (currently Ministry 
of Science, Technology and Innovation), which deter-
mines that, through the co-participant and responsible 
Brazilian institution, it will retain, from the fossil materi-
al collected, neotypes and all type material, for allocation 
to Brazilian scientific institutions (Chap. VII, 39, Items c, 
e). In this way, even if the fossil had legally been exported 
as ornamental rock, it would ultimately have to return to 
Brazil after the description of the species.

This is one of the challenges in the curatorial procedures 
involving fossils — although it is possible to donate them 
for scientific and educational purposes, when a new spe-
cies (and consequently a new holotype) is recognized, it 
is necessary that it should be returned and housed in a 
Brazilian scientific institution.

In no other similar case in recent years has an article on 
Brazilian fossils been retracted. One can cite, as an exam-
ple of the lack of concern for heritage in this situation, 
an analysis of the two-year time interval (2020 to 2022) 
of 62 articles in scientific journals by Brazilian and for-
eign researchers. Except for a publication with wide vis-
ibility in newspapers and magazines (Cretapalpus vittari 
defined by Downen and Selden 2021), in no other case 
were complaints or public denouncements made about 
the relevance of the origin of the fossil. Also notewor-
thy is the publication of a new species of Ephemeroptera 

(Protoligoneuria heloisae defined by Storari et al. 2021) or 
a fossil plant (Gobo et al. 2023) whose holotypes are in 
collections abroad and for which there have been no de-
nouncements by Brazilian academics. We emphasize that 
all these would also be cases for requesting a return. 

Incorrect information about the legality of the material 
certainly presents an ethical problem. The withdrawal of 
the manuscript presents new challenges for science and 
for researchers, the description and the species officially 
ceased to exist; however, it is impossible for any research-
er to describe the same specimen without there being a 
very high percentage of plagiarism in relation to the pre-
vious description and new, related legal problems.

A holotype is a scientific reference to a new fossil spec-
imen, and it is necessary to follow international rules 
when naming and protecting a sample. One principle is 
to include the holotype in a public collection of educa-
tional or research institutions, and the case of Ubirajara 
jubatus had followed these basic principles. 

Thus, the main question concerning the curatorial care of 
this specimen is where it should be housed. Based on the 
legal procedures concerning the sampling and export of 
the fossil, where it was recognized as a new type in pale-
ontology, it should be returned to Brazil and housed in 
a Brazilian institution. However, the public repository in 
Brazil should not be confused with public availability in a 
museum exhibition. A holotype must be maintained un-
der special conservation and storage conditions that can 
be incompatible with its public exhibition, through fol-
lowing established principles of curatorship techniques.

Therefore, some authors (Caetano et al. 2023) considered 
that 'Ubirajara' and 'Ubirajara jubatus' are names that ab-
solutely have no relevance for nomenclatural purposes 
and any reference to specimen SMNK PAL 29241 as 'Ubi-
rajara' should enclose the name in quotes and indicate 
that it is an unavailable name in the Code sense. It is only 
appropriate, both in this case and in the case for example 
of Protoligoneuria heloisae (Storari et al. 2021), to request 
their return to Brazil, which represents a discussion with-
in the legal forum. Recently, the return to Brazil of Ubira-
jara jubatus was concluded and the fossil will be housed 
in the Cariri Museum in Brazil.

Ubirajara and new possibilities for Brazilian fossil 
protection

Legislation analysis performed by Kuhn et al. (2022a) 
has shown that fossils are not cultural heritage. Based on 
the Brazilian Mining Code, they are a mineral heritage 
subject to the control of the Agência Nacional de Miner-
ação. This is also recognized by the Institute of National 
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Historical and Artistic Heritage (Iphan), which has stat-
ed in Portaria n° 375, from September 19, 2018, that al-
though fossils can be considered part of Brazilian cultural 
heritage (Iphan 2018) and are eligible for preservation 
and protection, they are also a mineral resource and are 
thus not necessarily subject to current geoconservation 
models (Kuhn et al. 2022a), as suggested by Carmo et al. 
(2010), Carvalho (1993, 2018), Carvalho et al. (2021), 
Viana and Carvalho (2019), Henriques and Pena dos Reis 
(2015, 2019), and Page (2003, 2018).

The definition’s context, Decree No. 4,146 (Brazil 1942), 
identifies fossils as materials belonging to vertebrates dis-
sociated from the rock and unrelated to the existence of 
other legal provisions related to mining rights. This de-
cree was established as a form of protection for a large 
number of bones of the Quaternary megafauna of Araxá 
(Minas Gerais State, Brazil), which were immersed in un-
consolidated clayey sediments. However, in most cases, 
fossils are elements of rocks and as such are governed by 

the Mining Code (Kuhn et al. 2022a).

Unlike the situation observed in relation to the mega-
fauna of Araxá, the region where the fossil of Ubirajara 
comes from presents a high concentration and quality 
of fossils; it has always generated concerns of a heritage 
nature, either through the destruction of fossils during 
mining routines or for the illegal shipment of this mate-
rial abroad. In this case, there is a dialectical relationship 
between fossil abundance and mineral extraction activity. 
It is through the opening of new mining fronts in lami-
nated limestone, with the exposure of an infinity of bed-
ding planes and the generation of new exposure surfaces, 
that fossils are found. The industrial activity of mining 
is simultaneously what makes new discoveries of fossils 
possible and what destroys them through the use of rocks 
for utilitarian purposes (Carvalho et al. 2022).

A quantitative study of areas with mining authorizations 
(process number DNPM/800.024.1998), with a detailed 
control of the spatial distributions and levels of the main 
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Figure 4. Laminated limestone tailings from the Crato Formation in a location with mineral extraction rights (Distrito 
Mineiro de Nova Olinda, Ceará - Brazil) and where most of the fossils that result in legal litigation originate. Actions 
that select the fossils suited for sale in this type of waste are the solution for improving the region's social and economic 
conditions, as well as for advancing actions aimed at protecting the heritage of fossils.



occurrences with fossils in the mining district of Nova 
Olinda (State of Ceará), has demonstrated that in a test 
area of 70 hectares, in just one day, it is possible to collect 
4,000 specimens of macrofossils exposed in the tailings 
of a mining area (Figure 4). This amount corresponds to 
approximately 960,000 fossils per year in just 10% of the 
mineral concession area authorized by the federal gov-
ernment (Carvalho et al. 2022). This leads to the need for 
new theoretical reflections (Carvalho et al. 2020; Henri-
ques et al. 2020) and propositions about the validity of the 
current Brazilian legal system, which allows the commer-
cialization of rocks with fossil content but criminalizes 
the sale of a fossil object. There is, therefore, a mistaken 
perception that the presence of this lithological element 
(fossil) must be preserved in its entirety and complete-
ness.

From an ethical point of view, what is the most appropri-
ate use of a common fossil content? Can it be marketed 
as cement or ornamental rock or due to the occurrence 
of the fossil itself? The criteria and flows of possible des-
tinations for the use of fossil material need to be better 
discussed and clarified in Brazil. 

The use of waste from quarries in the Araripe Basin re-
gion should be reassessed, as fossil excavation does not 
actively occur to locate fossils. The discoveries and results 
from the opening of new mining fronts for the commer-
cialization of Pedra Cariri and fossils are in this context, 
especially in the large volume of waste resulting from this 
type of mining. The commercial use of fossils found in 
these wastes, which are crushed for the production of ce-
ment or used as raw material for landfills, would result in 
greater social and economic benefits for the entire region 
and for Brazilian paleontology, as previously proposed 
by eminent Brazilian paleontologists (Lima 1990; Jasper 
2010). In addition to the greater possibility of finding 
new, scientifically-relevant specimens, it would result in a 
better fate for paleontological heritage than simply being 
lost due to disposal.

This situation demonstrates the great importance of as-
signing monetary value to fossils, similar to art objects, as 
this implies issues of property insurance due to the mon-
etary value of collections and objects. In geological her-
itage analysis and valuation projects (Brilha 2005; Viana 
and Carvalho 2019), quantification based on monetary 
value is not carried out. Quantitative and qualitative as-
sessments are made based on abstract values such as sci-
entific importance, potential for tourism and educational 
use, risk of degradation and geological diversity. It is im-
portant that there be a valuation from a financial point of 
view, which would even guide the storage conditions and 
choices of the most appropriate place as a holotype repos-

itory, akin to minerals, rocks and objects of art.

Another relevant point is that not all fossils should be 
available for public viewing, as is the case of holotypes, 
given the possibility of their loss or degradation. The con-
struction of replicas is an alternative that makes it possi-
ble to disseminate new species to several museums, fol-
lowing all curatorship criteria.

The case of Brazilian legislation illustrates a global prob-
lem. There is a lack of international regulations that es-
tablish criteria for managing geodiversity and protecting 
geological heritage. In the case of biodiversity, an inter-
national convention guides the global legal scenario (UN 
2023), but geodiversity still lacks a similar document 
(Kuhn et al. 2022b).

Minerals and fossils as ex situ elements of geodiversity 
often have a restricted occurrence. Access to rocks and 
fossils in museums is an instrument for popularizing sci-
ence and making it possible for anyone to learn about the 
history of the planet. Geological time records do not oc-
cur continuously in any country in the world. Thus, the 
exchange of scientific collections is a necessary activity 
for providing access to this knowledge and the history of 
the evolution of life to all people on the planet.

The use of natural resources derived from geodiversi-
ty also occurs unevenly, according to the consumption 
pattern of each country. These resources are limited and 
nonrenewable. Hence, at the international level, the con-
struction of a UN convention or one of its agencies could 
be a long-term solution to resolve conflicts related to abi-
otic natural heritage, that is, geodiversity, in which fos-
sils constitute one of the elements. This could be a way 
to establish an international legal basis that allows for the 
demarcation of limits between the different destinations 
of and possible uses for fossiliferous content.

Conclusions

Ubirajara should be considered not only a fossil that be-
longs to Brazil but also a fossil that belongs to science that 
is housed in a scientific institution in Brazil. Partnership 
and confidence among Brazilian and foreign scientists 
and institutions comprise the first step toward the im-
provement of knowledge. An important aspect, at this 
point, is related to the access to fossils among researchers 
from different institutions. The judicial complaint and ju-
dicialization of issues that are of interest to science and 
geological heritage can result in improperly curtailing 
research possibilities for different national and interna-
tional research groups via a policy of restricting research 
and knowledge. This kind of action has no legal basis in 
legislation, nor does it contribute to scientific advances or 
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to the dissemination of science.

This situation demonstrates the need for an internation-
al convention that addresses not only the protection of 
fossil heritage, but also geodiversity more broadly. Only 
with the creation of international parameters for the pro-
tection of geological heritage, based on an international 
convention, will it be possible to build adequate mecha-
nisms for heritage management, based on internationally 
accepted parameters.

The issue of fossils, as heritage sites subject to full pres-
ervation and as constituent elements of rocks capable of 
generating relevant economic resources through their 
commercial use, is the most complex issue in Brazilian 
heritage preservation legislation.

This issue of the preservation of fossils leads to new chal-
lenges in the management of paleontological heritage in 
areas with intense mining activity. These new challenges 
imply the following actions:

• The creation of a register of the scientific collections 
existing in museums and educational institutions, 
national and international, to register legally-collect-
ed fossils.

• Strengthening the management and inspection 
mechanisms of the National Mining Agency (ANM) 
for quarries where fossils occur frequently.

• Organizing, maintaining and feeding the public re-
cord of potentially fossiliferous areas managed by the 
ANM, with an obligation for registration and specific 
authorization for carrying out scientific research and 
with spatial demarcations and designated times for 
the authorization of surveys and research.

• Establishing criteria for the identification of fossils 
that have a relevant scientific character.

• Creating criteria and establishing paleontological fol-
low-up programs with educational actions in mining 
activities located in sedimentary areas, recognizing 
the value of the workers who work in these places as 
collaborators in Brazilian science.

• Establishing a legally-qualified professional agency in 
the area of paleontology to monitor mining work or 
other engineering activities in places with the poten-
tial for, or where there are, relevant fossil records.

• Proposing the definition of criteria that include the 
monetary value of any object considered a fossil, in-
cluding parameters similar to those carried out when 
measuring mineral deposits.

• Discussing and presenting solutions for the best use 

of mineral waste in fossiliferous areas, enabling the 
commercialization of fossils that do not represent 
types of scientific relevance or examples of exception-
al existence.

• Requiring, to enable the commercialization men-
tioned in the previous item, the issuance of a report 
by a legally-qualified professional in the area of pale-
ontology linked to an educational or museum institu-
tion, after due analysis of the focal material.

Regarding educational actions, expanding those already 
mentioned in the item that proposes the creation of 
paleontological monitoring programs with educational 
actions in active mining areas, we include the following 
proposals:

• Stimulus for the use of fossils in heritage education 
actions across Brazilian society.

• Valuation of activities in the tertiary sector that allow 
an increase in paleontological scientific tourism, es-
pecially in regions with geoparks.

With regard to the situation of the Ubirajara jubatus, we 
highlight the following requirements:

• The need to build an international understanding on 
how to proceed with similar cases, aiming to solve 
problems in relation to the authorship of the descrip-
tion of the species, and at the same time respect for 
national legislation.

• Establishment of an international convention on ge-
odiversity.

• Evaluation of the appropriate repository for the fossil 
of Ubirajara jubatus and other holotypes in Brazilian 
territory.

• Production of a replica of the Ubirajara jubatus rath-
er than allowing the holotype to be made available in 
museum exhibitions, to guarantee the best chances 
for its preservation and reduce the potential for dam-
age to or loss of the fossil due to inadequate transport 
or storage conditions.
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