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Abstract: The Global Mammal Assessment (GMA) evaluates the risk of extinction for all species of mammals, providing important 
data on their status to national and global conservation agencies and conventions. We assessed all of the species of 
Brazilian rodents as part of the GMA activities of the International Union for the Conservation of Nature Species Survival 
Commission (IUCN SSC) Small Mammal Specialist Group. A total of 234 species were evaluated against the IUCN Red 
List Criteria and placed into one of eight categories. Although rodents do not have elevated extinction risk compared to 
mammals as a whole, several families of caviomorph rodents have high levels of either threat, data deficiency, or both. 
The family Echimyidae has a large number of species and one-third of those either are species of conservation concern 
or data deficient. The family Ctenomyidae also is of concern in this regard. There are also strong geographic patterns to 
threat and poor knowledge. The focal areas for conservation effort are the Atlantic Forest and the Cerrado, and for Data 
Deficient species Atlantic Forest, Cerrado, and Amazonia, in particular the eastern Amazon. The results highlight the need 
for targeted field research and the application of ecological and spatial data to the development of conservation actions.
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Resumo:  A Avaliação Global de Mamíferos (GMA) é uma iniciativa da IUCN que gera informações sobre o risco de extinção para todas 
as espécies de mamíferos, fornecendo dados importantes às agências e convenções nacionais e globais de conservação. A 
partir da recente GMA, o Grupo de Especialistas em Pequenos Mamíferos da IUCN SSC (Species Survival Comission) avaliou 
todas as 234 espécies de roedores brasileiros em relação aos critérios da lista vermelha da IUCN, colocando-as em uma 
das oito categorias. Embora a ordem Rodentia não apresente risco elevado de extinção em comparação com os mamíferos 
como um todo, várias famílias de caviomorfos demonstram altos níveis de ameaça e/ou deficiência de dados. Para a família 
Echimyidae, que possui elevado número de espécies, um terço delas são preocupantes quanto à conservação ou com 
dados insuficientes. Ctenomyidae também é motivo de preocupação a esse respeito. Ademais, existem padrões geográficos 
consistentes de ameaças e pouco conhecimento. As áreas focais para os esforços de conservação são a Mata Atlântica e o 
Cerrado, e para as espécies com deficiência de dados, a Mata Atlântica, o Cerrado e a Amazônia, em particular o leste da 
Amazônia. Os resultados destacam a necessidade de pesquisas de campo direcionadas e a aplicação de dados ecológicos e 
espaciais no desenvolvimento de ações de conservação.
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INTRODUCTION
Rodents represent about 40% of all living mammal 
species, comprising close to 2,500 species divided into 
34 families (Lacher et al., 2016). However, things such 
as access to large datasets of species, and advances in 
phylogenetic methodology and molecular techniques have 
led to frequent taxonomic revisions, and the number of 
scientifically recognized species is in constant flux (Wilson 
& Reeder, 2005; Chiquito et al., 2014; Burgin et al., 2018; 
Chiquito & Percequillo, 2019). In Brazil, rodents are 
represented by about 257 species in nine families, and, in 
total, rodents make up approximately 34% of all Brazilian 
mammals (755 species) (Paglia et al., 2012; Percequillo et 
al., 2017; Abreu-Jr. et al., 2020).

In addition to the large number of taxa, rodents are 
diverse in their morphology, physiology and behavior. Their 
life histories are directly influenced by their diet, and rodent 
diets are diverse, encompassing carnivory, insectivory, 
omnivory, granivory, generalist herbivory and specialist 
herbivory (Nowak, 1999; Samuels, 2009). Their diversity 
allows them to occupy different ecological niches and play 
vital roles in the functioning of ecosystems (Asquith et al., 
1999; Keesing, 2000; Zeng et al., 2019).

Like other mammalian groups, rodents face 
conservation challenges through the threats of global 
habitat loss and degradation, including impacts such as 
fragmentation, defaunation, climate change, and their 
synergistic effects. These threats to conservation are 
particularly pronounced in tropical ecosystems (Galetti et 
al., 2013; Dirzo et al., 2014; Peres et al., 2016; ICMBio, 
2018; Bovendorp et al., 2019). Increased extinction threats 
facing rodents are especially concerning since they are 
among the least well researched group of all Brazilian 
vertebrates (Cassano et al., 2017; Percequillo et al., 2017). 
These gaps in available data are a problem, as they impair 
the development of species conservation plans (Jetz & 
Freckleton, 2015).

The IUCN Red List was established in 1964 and the 
first two volumes of Red Data Book by the International 

Union for the Conservation of Nature (IUCN) were 
published in 1966 on global assessments of mammals and 
birds. Following these initial records, country-led initiatives 
for national list making became increasingly common (Scott 
et al., 1987; Vié et al., 2008). The first Brazilian initiatives 
to protect mammalian species by categorizing them under 
a conservation priority status began with Carvalho (1968) 
and Coimbra-Filho & Magnanini (1968). Carvalho’s list 
(1968) grounded the protection of species through the 
first federal ordinance (Brasil, 1968) which listed 18 species, 
with the absence of only one land mammal initially listed by 
Carvalho, the Short-eared Dog Atelocynus microtis (Sclater, 
1883) (Machado, 2008). The IUCN threat categories that 
describe extinction risk were first adopted in Brazil in 1971 
(Machado, 2008; Souza et al., 2018). On that occasion 
Coimbra-Filho (1972) presented a list of 27 mammals 
included in two threat categories as recommended 
by Species Survival Commission: species in imminent 
danger and vulnerable. Also, this was the first time Brazil 
cited rodents as threatened (vulnerable) including the 
Pacarana Dinomys branickii Peters,  1873, and the Bristle-
spined Rat Chaetomys subspinosus (Olfers, 1818), with the 
latter considered by Coimbra-Filho (1972) as the most 
sensitive. Along with R. A. Mittermeier, Coimbra-Filho was 
responsible for the Brazilian mammal dataset delivered to 
the IUCN Global Red List of Threatened Species, in 1974 
(see Mittermeier et al., 2005).

Five national assessments of threatened species 
have been published in Brazil by the federal agencies the 
Brazilian Institute for Forestry Development (IBDF), that 
later gave origin to the Brazilian Institute of Environment 
and Natural Resources (IBAMA), and the Ministry of the 
Environment (MMA) (Brasil, 1968, 1973, 1989, 2003, 2014) 
and the country’s last two assessments (2003 and 2014) 
were based on “The 2001 IUCN Red List Categories and 
Criteria: Version 3.1” (IUCN, 2001). The 2014 Brazilian 
report assessed a total of 244 rodents with eight species 
categorized as Vulnerable, 19 as Endangered, three as 
Critically Endangered, and 29 as Data Deficient (Brasil, 2014; 
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ICMBio, 2018). The Brazilian lists through every iteration 
exhibited an increasing quality of assessments involving 
hundreds of specialists and institutions in the evaluation 
process. There were 28 specialists involved with rodents 
alone in the 2014 list. They were decidedly very useful in 
guiding conservation work at sub-global levels. 

IUCN, through its Global Species Program (IUCN, 
n. d.a) and the Species Survival Commission (IUCN, n. 
d.b), assesses the risk of extinction of animal, plant and 
fungi taxa at the global level. After the launch of “The 
2001 IUCN Red List: Categories and Criteria: Version 3.1” 
(IUCN, 2020a), all global assessments have been based 
on the rules outlined in this document. Five quantitative 
criteria are used to assess the extinction risk of a given 
species classifying it into one of nine risk categories. Every 
species of mammals, including 2,255 rodent species, were 
first assessed and classified according to these categories 
and criteria (Version 3.1) in 2008 (Schipper et al., 2008). 
This study showed that 15.8% (258 species) of rodents 
assessed were in one of the IUCN categories of threat 
(Vulnerable, Endangered, or Critically Endangered) and 
16% (368 species) had insufficient information for a proper 
assessment of their conservation status, and were therefore 
classified as Data Deficient.

Red List assessment data are one of the main 
biodiversity indicators used by the signatories of the 
Convention on Biological Diversity (CBD), Brazil among 
them, and other international conventions in order to 
monitor progress towards national and global biodiversity 
conservation goals. Successive global assessments are used 
in the calculation the Red List Index (Butchart et al., 2005) 
to track trends risk of extinction these species face over 
time. The IUCN SSC Small Mammal Specialist Group 
(SMSG) led by four of the authors of this manuscript (SDM, 
NSR, ARP, TEL) assessed all New World species of orders 
Rodentia and Eulipotyphyla. Here, we present the results 
of our status assessments for Brazilian rodent species, 
including spatial patterns of threat and data deficiency in 
relation to the principal Brazilian biomes.

METHODS

IUCN RED LIST ASSESSMENTS
We conducted our assessments following the guidelines 
of the International Union for the Conservation of Nature 
Red List (IUCN Red List) Categories and Criteria: Version 
3.1 (IUCN, 2001). We assessed 1,138 New World species 
of which 1,031 were rodents. The total number of rodents 
assessed for Brazil was 234 from nine families (sensu Wilson 
& Reeder, 2005; Wilson et al., 2016, 2017).

The steps to conduct a single species assessment 
following IUCN Red List guidelines are as follows (Figure 1). 

1) Pre-assessment: the specialist group identifies Red 
List Authorities to assist in the assessments and the timeline 
is agreed upon for assessment review. Data source review 
and data compiled in the Species Information Service (SIS) by 
project staff, expert consultants, and project participants (SIS, 
n. d.). When assessments are completed, the information is 
downloaded into the species accounts and is made publically 
available on the IUCN Red List website (IUCN, 2020b);

2) Assessment: draft assessments are prepared in 
SIS through workshops, review, and consistency checks. 
Post-workshop review and consistency checks are also 
carried out;

3) Review: draft assessments in SIS are referred to 
Red List Authorities for assessment review;

4) Submission: all assessments from Red List 
Authorities, Global Species Programme, and Partner 
projects are submitted via SIS. The Red List Unit in 
Cambridge, UK (IUCN, 2020c), scans assessments 
submitted for obvious errors and checks consistency 
between projects. The Red List Unit checks criteria use, 
supporting documentation and consistency, proofreading, 
and formatting for: - reviewed assessments for Red List 
Authorities; - unreviewed assessments from outside IUCN 
SSC network;

5) Publication: assessments are then added to the SIS 
database and appear on the appropriate IUCN Red List 
website update (IUCN, 2020b), accessible to the public.
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Figure 1. The IUCN Red List Species Assessment Process. The primary pathway used by the SMSG followed as outlined in the blue box. 
Used with permission of the IUCN Red List Unit, Cambridge, UK.
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In preparation for publication, assessed species 
are ranked on a scale according to their threat of 
extinction (Figure 2). The species of highest concern of 
being at risk of extinction are listed in the ‘Threatened’ 
subcategory. Within the ‘Threatened’ subcategory there 
are three assignations of increasing conservation concern: 
‘Vulnerable’, ‘Endangered’, and ‘Critically Endangered’. 
The ‘Near Threatened’ category consists of species that 
are assessed to be on the brink of being assessed under a 
Threatened subcategory. For the purposes of this paper, 
we also considered the ‘Near Threatened’ category as part 
of our species of conservation concern. 

BRAZILIAN SMALL MAMMAL  
SPECIES ASSESSMENTS
We coordinated and conducted assessments individually for 
each species of Brazilian Rodentia by IUCN Red List trained 

assessors in the Texas A&M University Unit of the IUCN SSC 
Small Mammal Specialist Group. All assessors were required 
to pass the on-line training course available at the website 
The Nature Conservancy (2019). In the past, assessments 
were frequently conducted collaboratively in organized 
workshops, however, the 2019 assessments lacked the funds 
necessary for assessment workshops and assessors instead 
contributed their work via the SMSG team using the Species 
Information Service (SIS) online toolkit. The SIS toolkit 
is a collaborative database used for species assessments. 
Trained participating assessors are granted access to the 
interface by the Global Mammal Assessment (GMA) housed 
at Sapienza University of Rome, Italy. These assessors are 
then assigned species for which to gather information and 
then draft a report of an assessment in collaboration with 
the Small Mammal Specialist Group (SMSG) at Texas A&M 
University. Final assessment report drafts are then sent to the 

Figure 2. The IUCN Red List Categories. Used with permission of the IUCN Red List Unit, Cambridge, UK.
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GMA, who reviews reports and provides edits. These are 
often returned to the SMSG team for additional changes or 
research. The assessments are then sent to the IUCN Red 
List Unit in Cambridge for final review and approval before 
being published on the IUCN Red List website.

Organizing assessors electronically was often difficult. 
Few Brazilian assessors were certified through the IUCN Red 
List training and subsequent examination and therefore had 
no access to the SIS system, and instead had to collaborate 
with colleagues who had access and were able to complete 
and consolidate reports. A large portion of the effort to 
complete these assessments was spent organizing assessors 
and their data, and connecting them to colleagues who 
consolidated their reports within the SIS system.

The Texas A&M Small Mammal Specialist Group 
Assessment Team (SMSG) consolidated information for all 
Brazilian Rodentia species included in this assessment. The 
SMSG then took the collection of reports and made range 
maps of most assessed species in this report – some range 
maps were provided from Mammals of South America 
(Patton et al., 2015), others from Volumes 6 and 7 of the 
Handbook of Mammals of the World (Wilson et al., 2016, 
2017), as well as other regional treatises on mammals and 
the primary literature. Brazilian assessors also provided point 
locality data and revisions to previous published range maps.

Heat maps of the density of species of conservation 
concern and data deficiency were generated in ArcGIS 
using the spatial data from the IUCN Red List website. 

RESULTS

ASSESSMENT OF ALL SPECIES OF  
RODENTIA IN BRAZIL
We conducted assessments of all species of Brazilian rodents 
documented between 2015 and 2019. As a consequence, 
recently described species are not included in the data 

1 See complementary material to this article, in a table available at link: http://editora.museu-goeldi.br/bn/artigos/cnv15n3_2020/Lacher 
et al_suppl.xlsx

compiled for this analysis. There were 80 species assessed in 
the present study that were not assessed in the 2008 Global 
Mammal Assessment (Table 1 and supplemental material1; 
Schipper et al., 2008). The 80 new species were assessed 
using Red List criteria by the SMSG. The relative distribution of 
species among categories remained fairly consistent with the 
exception of a 40%, but numerically small, drop in Vulnerable 
(VU) species. The greatest increase was in the number of 
Least Concern (LC) species, as most of the 80 newly assessed 
species fell into this category. There was a total of 24 species 
we considered of conservation concern: 20 in one of the three 
threatened categories and four listed as Near Threatened.

We evaluated the current status of all rodents by 
family, both for species of conservation concern and Data 
Deficiency (Table 2). The families Caviidae, Ctenomyidae, 
Echimyidae, and Erethizontidade have a higher percentage 
of species of conservation concern than the percentage for 
rodents as a whole, and these same four families have a 
higher than expected percentage of Data Deficient (DD) 
species than for rodents as a whole. The family Echimyidae, 

Category 2008 Present % Change

NE 80 0 -

DD 35 40 14.3

LC 92 168 82.6

NT 2 4 100.0

VU 10 6 -40.0

EN 10 11 10.0

CR 3 3 0.0

EX 2 2 0.0

Total 234 234 -

Table 1. Number of species of rodents by IUCN Category in 2008 
and the present study with percentage of change in each category. 
There were 80 new assessments in the present study. Legends: NE 
= not evaluated; DD = data deficient; LC = least concern; NT 
= near threatened; VU = vulnerable; EN = endangered; CR = 
critically endangered; EX = extinct.

http://editora.museu-goeldi.br/bn/artigos/cnv15n3_2020/Lacher et al_suppl.xlsx
http://editora.museu-goeldi.br/bn/artigos/cnv15n3_2020/Lacher et al_suppl.xlsx
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with 19% DD species and 14.3% species of conservation 
concern is of particular importance of additional basic 
research and conservation action.

SPECIES OF CONSERVATION  
CONCERN ACCOUNTS
Of the 24 species of conservation concern, 16 are restricted 
to the Atlantic Forest and two more occur both there and 
in the Cerrado. Two other species are restricted to the 
Cerrado, and two others in the Pampas region of southern 
Brazil (Table 3). This highlights the need for concerted 
conservation efforts in the Brazilian Atlantic Forest. Detailed 
accounts for all 24 species follow. Common names are 
those presented on the IUCN Red List accounts.

Caviidae
Cavia intermedia Cherem, Olimpio & Ximenez, 1999 
– Santa Catarina’s Guinea Pig

IUCN Red List: CR D / Brazil: CR B1ab(iii)+2ab(iii); 
D / Santa Catarina: CR.

Description: this species is only found only on Ilhas 
Moleques do Sul, a continental island that is part of the 
Parque Estadual da Serra do Tabuleiro, a large conservation 

unit that includes hills, coastal lowlands, and several coastal 
islands. Its total distribution is only 4 hectares – the smallest 
area of occurrence of any known mammal in the world. It 
has an average estimated population size of 42 individuals 
(Salvador & Fernandez, 2008; Lacher, 2016; Roach, 2016).

Major threats: hunting is presumed to be a threat 
to Santa Catarina’s Guinea Pig, but fire and species 
introductions may also represent major threats. Given its 
extremely small population size and restricted distribution, 
it is highly vulnerable to natural disasters.

Current conservation efforts: the species is monitored, 
and the population appears stable. The Park and all available 
habitats have been designated as a Preservation Zone 
where entry is prohibited. Nevertheless, management and 
enforcement are ineffective; the most urgent conservation 
need is to guarantee full protection and enforcement of 
restricted access and possible monitoring and restoration of 
its key herbaceous and grassland food base (Lacher, 2016; 
Roach, 2016). Species listed as CR in Brazil (Brasil, 2014); 
included in the Santa Catarina’s List of Threatened Species 
in category CR (São Paulo, 2011); and recently addressed in 
the “Plano de Ação Estadual para a Conservação do Preá-de 
Moleques-do-Sul” (Santa Catarina, 2019). 

Family DD LC NT VU EN CR EX Species number

Caviidae1 1 7 0 0 0 1 0 9

Cricetidae 17 97 3 4 3 0 2 126

Ctenomyidae3 2 2 0 1 1 0 0 6

Cuniculidae 0 1 0 0 0 0 0 1

Dasyproctidae2 4 5 0 0 0 0 0 9

Dinomyidae 0 1 0 0 0 0 0 1

Echimyidae3 12 42 1 0 6 2 0 63

Erethizontidae 3 5 0 1 1 0 0 10

Sciuridae 1 6 0 0 0 0 0 7

Total 40 168 4 6 11 3 2 232*

Table 2. The number of species of rodents by family in each IUCN Red List Category in the present reassessment. Families with superscript 
1 indicate an elevated number of species of conservation concern (NT, VU, EN, CR); families with superscript 2 indicate an elevated 
percentage of DD; and families with superscript 3 an elevated number of species both of conservation concern and DD species. Legends: 
NE = not evaluated; DD = data deficient; LC = least concern; NT = near threatened; VU = vulnerable; EN = endangered; CR = 
critically endangered; EX = extinct; * = there are also two Least Concern species of Muridae, not native to Brazil.
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Taxon Occurrence Biome Endemic Brazil 
list State list Principal threats

CAVIIDAE

Cavia intermedia SC (island) AF Yes CR SC (CR) Small and restricted population

CRICETIDAE

Drymoreomys 
albimaculatus SP to SC AF Yes - - Habitat degradation, forest fragmentation

Euryoryzomys lamia MG, GO CE Yes EN MG (CR) Agriculture and extraction of timber

Hylaeamys laticeps BA to RJ AF Yes - - Agriculture, forest degradation, urbanization 

Hylaeamys oniscus AL, PE, PB AF Yes - - Sugar cane, other agriculture, fragmentation 

Juliomys rimofrons RJ, MG, SP AF Yes - - Habitat degradation, forest fragmentation

Microakodontomys 
transitorius DF CE Yes EN - Urban expansion, population isolation 

Phaenomys ferrugineus MG, RJ, SP AF Yes - SP (VU) Decline in the quality or extension of habitat

Podoxymys roraimae RO AM No - - Tourism and extraction of timber 

Rhagomys rufescens MG, ES, RJ, 
SP, SC AF Yes - RJ (PE) Habitat degradation forest fragmentation

Wilfredomys oenax SP, PR, RS AF No EN PR (CR), 
RS (EN) Habitat degradation forest fragmentation

CTENOMYIDAE

Ctenomys flamarioni RS PA Yes EN RS (EN) Domestic animals, urbanization, extraction of sand 

Ctenomys lami RS PA Yes EN RS (EN) Urbanization, agriculture

ECHIMYIDAE

Callistomys pictus BA AF Yes EN BA (EN) Disturbance of native forest, mixed agroforestry, cabruca 

Phyllomys brasiliensis MG AF/CE Yes EN MG (EN) Decline in the quality or extension of habitat 

Phyllomys lundi MG, RJ AF Yes EN MG (EN) Decline in the quality or extension of habitat

Phyllomys 
mantiqueirensis MG AF Yes - - Restricted and decline in quality or extension of habitat 

Phyllomys thomasi SP (island) AF Yes EN SP (EN) Restricted habitat, urbanization, domestic animals 

Phyllomys unicolor BA AF Yes CR BA (CR) Agriculture, decline in quality or extension of habitat

Trinomys eliasi RJ AF Yes VU RJ (EN) Human pressure, habitat alteration, extraction of sand 

Table 3. Summary of the 24 Species of Conservation Concern, with data of distribution, conservation status, and threats. Brazil and State 
List columns marked ‘-’ had no federal or state evaluation. Occurrence and federative unit codes: AL = Alagoas; BA = Bahia; DF = 
Distrito Federal; ES = Espírito Santo; GO = Goiás; MG = Minas Gerais; PE = Pernambuco; PB = Paraíba; PR = Paraná; RJ = Rio de 
Janeiro; RO = Roraima; RS = Rio Grande do Sul; SC = Santa Catarina; SE = Sergipe; SP = São Paulo. Biomes: AF = Atlantic Forest; AM 
= Amazon; CA = Caatinga; CE = Cerrado; PA = Pampa. Categories of Threat: VU = Vulnerable; EN = Endangered; CR = Critically 
Endangered; PE = Possibly Extinct.

(Continue)
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Cricetidae
Drymoreomys albimaculatus Percequillo, Weksler & 
Costa, 2011 – White-throated Montane Forest Rat
IUCN Red List: NT B1ab(iii)+2ab(iii).

Description: this species is a specialist of premontane 
forests in the coastal Brazilian Atlantic Rainforest from 
São Paulo and Rio de Janeiro to Santa Catarina states, in 
altitudes ranging between 650 and 1,200 meters including 
a register for the Serra da Bocaína National Park in a mixed 
habitat of forest and bamboo (Percequillo et al., 2011; 
Delciellos et al., 2015). While found to inhabit secondary 
and disturbed forests, literature suggests it needs access 
to pristine forest to sustain its population (Percequillo & 
Weksler, 2015).

Major threats: as with all inhabitants of the Atlantic 
Forest biome, this species is vulnerable to the effects of 
habitat loss (Engelbrektsson, 2019).

Current conservation efforts: while this species 
occurs in protected areas (Engelbrektsson, 2019), there 
are no existing conservation plans specific for it.

Euryoryzomys lamia (Thomas, 1901) – Buffy-sided 
Euryoryzomys
IUCN Red List: VU B2ab(i,iii) / Brazil: EN B1ab(iii) / Minas 
Gerais: CR.

Description: this forest-dwelling species is only 
recorded existing in four localities in the states of western 
Minas Gerais and southern Goiás. Of these four localities, 
two no longer support viable habitat, as their forest has 

been completely destroyed by agricultural land use change 
(Percequillo, 2015a; Percequillo & Weksler, 2018).

Major threats: this species faces threats from habitat 
destruction due to agriculture and logging activities. 

Current conservation efforts: while this species 
occurs in the protected area Parque Nacional da Chapada 
dos Veadeiros (Bonvicino et al., 2005), there are no existing 
conservation plans specific to this species. Species is listed 
as EN in Brazil (Brasil, 2014) and included in the state of 
Minas Gerais List of Threatened Species in category CR 
(Minas Gerais, 2010).

Hylaeamys laticeps (Lund, 1840) - Atlantic  
Forest Hylaeamys
IUCN Red List: VU B2ab(i,ii,iii).

Description: this species occurs in the lowlands of the 
Atlantic Rainforest, from Bahia to Rio de Janeiro (Weksler 
et al., 1999; Percequillo & Weksler, 2019).

Major threats: this species faces threats from 
deforestation, urbanization, and agriculture (Percequillo, 
2015b; Percequillo & Weksler, 2019). 

Current conservation efforts: while this species 
occurs in protected areas including the Rio Doce State 
Park in Minas Gerais (Percequillo, 2015b; Percequillo & 
Weksler, 2019), there are no existing conservation plans 
specific for it. Note that Percequillo (2015b) considers 
Hylaeamys seuanezi (Weksler, Geise & Cerqueira, 1999) to 
be synonymous with H. laticeps, disputed by Brennand et 
al. (2013). In fact, Brennand et al. (2013) are correct in their 

Taxon Occurrence Biome Endemic Brazil 
list State list Principal threats

Trinomys moojeni MG AF/CE Yes EN MG (VU) Decline in the quality or extension of habitat, fire

Trinomys yonenagae BA CA Yes EN BA (EN) Loss of habitat, especially extraction of sand

ERETHIZONTIDAE

Chaetomys subspinosus SE to RJ AF YES VU BA (VU), 
ES (VU) Decline in the quality or extension of habitat

Coendou speratus PE, AL AF YES EN - Forest fragmentation, restricted to small fragments

(Conclusion)Table 3.
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decision and the appropriate the name for this species is H. 
seuanezi, with H. laticeps currently under the synonymy of 
H. megacephalus Fischer, 1814.

Hylaeamys oniscus (Thomas, 1904) – Northern 
Atlantic Forest Hylaeamys
IUCN Red List: NT B2ab(iii).

Description: this species only exists in the 
northeastern part of the Atlantic Rainforest, north of the 
Rio São Fransciso in the states of Alagoas, Pernambuco, 
and Paraíba (Percequillo, 2015b). The remaining habitat for 
this species is highly fragmented. The species has only been 
captured in the forest, and not in surrounding developed 
areas, suggesting that this species is entirely reliant on dense 
forest habitat (Percequillo & Roach, 2017).

Major threats: the majority of this species’ habitat 
has been developed and converted for sugar cane, 
ranching, and other agricultural activities. What is left of 
this species’s habitat is severely fragmented (T. Lacher Jr., 
personal communication).

Current conservation efforts: while this species 
occurs in protected areas, including the Estação Ecologia 
de Murici, Alagoas state, and Reserva Biológica de Saltinho, 
Pernambuco state (Percequillo & Roach, 2017), there are 
no existing conservation plans specific for it.

Juliomys rimofrons Oliveira & Bonvicino, 2002 – Cleft-
headed Juliomys
IUCN Red List: NT B1a+2a.

Description: this rare, arboreal species is believed 
to be endemic to high altitude areas connecting along the 
borders of the states of Rio de Janeiro, Minas Gerais, and São 
Paulo. This species has only been observed in the wild thrice 
over the course of an eight-year survey project – although, 
this could be the result of misguided trapping methodology 
(Bonvicino & Geise, 2008; Fonseca et al., 2013).

Major threats: although this species faces no 
immediate threats, its restricted range in few remaining 
protected areas suggest that it was likely more widespread 

in the past, and the remaining populations need protection 
(Naylor & Roach, 2019).

Current conservation efforts: records of these 
species show them mainly occurring in protected national 
parks, however, there are no existing conservation plans 
specific for it.

Microakodontomys transitorius Hershkovitz, 1993 - 
Transitional Colilargo
IUCN Red List: EN B2ab(iii) / Brazil: EN B1ab(iii)+2ab(iii).

Description: it is endemic to Brazil and was known 
only from the type locality: Brazil, Federal District, Parque 
Nacional de Brasília, 1,100 m (Eisenberg & Redford, 1999; 
Paresque & Hanson, 2015). Another four individuals were 
collected in the Área Alfa da Marinha, ca. 170 km NW 
Parque Nacional de Brasília, near to the Área de Proteção 
Ambiental (APA) das Bacias do Gama e Cabeça de Veado 
(ICMBio, 2018).

Major threats: it is assumed that M. transitorius is 
a rare species and its population is severely fragmented 
because the landscape between its two registration sites 
includes habitat degraded by urban growth (Paresque 
& Hanson, 2015; ICMBio, 2018). Environmental and 
ecological impacts may to be larger than acceptable.

Current conservation efforts: although the 
landscape of its territory is affected by human activities, 
where the quality of the habitat is decreasing, M. 
transitorius occurs in one protected area: Parque Nacional 
de Brasília. Microakodontomys transitorius is listed as EN 
in Brazil (Brasil, 2014).

Phaenomys ferrugineus (Thomas, 1894) - Rio de 
Janeiro Arboreal Rat
IUCN Red List: EN B2ab(ii,iii) / São Paulo: VU.

Description: this species appears to be endemic to 
Atlantic Forest of southeastern Brazil and it is known only 
from restricted areas in the states of Minas Gerais, Rio de 
Janeiro and São Paulo, mainly of montane forest (Passamani 
et al., 2011; Percequillo, 2015c).
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Major threats: it may be restricted to the region of 
the Serra da Mantiqueira and Serra da Bocaina range and 
surrounding areas (Passamani et al., 2011). The major 
threat to this species is continuing decline in the extent 
and quality of its habitat.

Current conservation efforts: Phaenomys ferrugineus 
occurs in six protected areas: Parque Nacional de Itatiaia, 
Estação Ecológica de Bananal, Parque Estadual dos Três 
Picos, Área de Proteção Ambiental Floresta do Jacarandá, 
Parque Nacional da Serra dos Órgãos, and Parque Nacional 
da Serra da Bocaina. The species has been included in the 
Conservation Action Planning of Central Atlantic Forest 
Mammals (Escarlate-Tavares et al., 2016) and it is included 
in the São Paulo’s List of Threatened Species in category 
VU (São Paulo, 2018).

Podoxymys roraimae Anthony, 1929 –  
Roraima Akodont
IUCN Red List: VU D2.

Description: this species is only documented on the 
Venezuelan side of Mount Roraima, but its range likely extends 
across the Brazilian border in the northern part of the state of 
Roraima. All specimens of this species have been documented 
in areas with growth of Bonnettia trees (Patton, 2018).

Major threats: timber extraction and tourism 
threatens this species’ habitat (Linares, 1998).

Current conservation efforts: this species likely 
occurs in the Parque Nacional do Monte Roraima (Paglia 
et al., 2012).

Rhagomys rufescens (Thomas, 1886) – Rufescent 
Rhagomys
IUCN Red List: VU B2ab(i,ii,iii) / Rio de Janeiro: Possibly 
Extinct.

Description: this species occurs in the Atlantic 
Rainforest in Minas Gerais, Espírito Santo, part of Rio de 
Janeiro, São Paulo, and Santa Catarina states in Brazil (Patton 
et al., 2015; Bergallo & Percequillo, 2019). Little is known 
of this species’ ecology and life history.

Major threats: like many species endemic to the 
Atlantic Rainforest, this species faces major threats from 
habitat destruction and fragmentation.

Current conservation efforts: this species occurs in 
protected areas (Núcleo Picinguaba of the Parque Estadual 
da Serra do Mar, Estação Ecológica do Bananal in São Paulo 
state) and has been included in the Conservation Action 
Planning of Central Atlantic Forest Mammals (Escarlate-
Tavares et al., 2016). It is cited as probably extinct in Rio 
de Janeiro, its type locality (Bergallo et al., 2000).

Wilfredomys oenax (Thomas, 1928) - Red-nosed  
Tree Mouse
IUCN Red List: EN B2ab(ii,iii,iv) / Brazil: EN B2ab(ii,iii) / 
Paraná: CR / Rio Grande do Sul: EN.

Description: this species occurs from Brazil to north 
and central Uruguay (Musser & Carleton, 2005). In Brazil, it 
is known only from restricted areas in the states of Paraná, 
Rio Grande do Sul (ICMBio, 2018) and São Paulo (Brandão, 
2015), without new records in Paraná and São Paulo states 
for over 38 and 70 years, respectively, even with significant 
rodent sampling (Brandão, 2015; ICMBio, 2018).

Major threats: the species is rare and very little is 
known about its status and habitat requirements. There 
is continuing decline in the extent and quality of its habitat 
across the entire distributional range.

Current conservation efforts: the species has been 
included in the Conservation Action Planning of Lake 
and Lagoon Systems of Southern Brazil (ICMBio, 2018). 
It is listed as EN in Brazil (Brasil, 2014) and included in 
the Paraná’s List of Threatened Species in category CR 
(Paraná, 2010) and Rio Grande do Sul in EN (Rio Grande 
do Sul, 2014).

Ctenomyidae
Ctenomys flamarioni Travi, 1981 – Flamarion’s  
Tuco-tuco
IUCN Red List: EN B2ab(i,ii,iii,iv) / Brazil: EN B1ab(i,iii) / 
Rio Grande do Sul: EN.
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Description: it is endemic to Brazil occurring 
exclusively along the first coastal dune strip in Rio Grande 
do Sul state, an environment that has a high degree of 
salinity and poor vegetation cover (Freitas, 1995).

Major threats: its habitat has been altered by 
urbanization, sand mining and other activities. Human 
and domestic animal populations are also a threat to C. 
flamarioni (ICMBio, 2018).

Current conservation efforts: the species has been 
included in the Conservation Action Planning of Lake and 
Lagoon Systems of Southern Brazil (ICMBio, 2018). It is 
listed as EN in Brazil (Brasil, 2014) and included in the Rio 
Grande do Sul’s List of Threatened Species in category EN 
(Rio Grande do Sul, 2014).

Ctenomys lami Freitas, 2001 - Lami Tuco-tuco
IUCN Red List: VU B1ab (i,ii,iii) / Brazil: EN B1ab (ii,iii) / 
Rio Grande do Sul: EN.

Description: this species occurs in multiple localities 
in the state of Rio Grande do Sul, especially on Lami beach 
in the Guaíba River. Most localities where this species is 
present have experienced anthropogenic development 
(Bidau, 2015).

Major threats: deforestation has resulted in the 
degradation of a previous natural barrier between Ctenomys 
lami and Ctenomys minutus Nehring, 1887. As such, a 
hybrid zone has opened up and threatens the integrity of 
the species Ctenomys lami (Gava & Freitas, 2003). This 
species is also threatened by increased urbanization and 
agricultural development in its limited territory. 

Current conservation efforts: it is listed as EN in Brazil 
(Brasil, 2014) and included in the Rio Grande do Sul’s List 
of Threatened Species in category EN (Rio Grande do 
Sul, 2014).

Echimyidae
Callistomys pictus (Pictet, 1843) - Painted Tree Rat
IUCN Red List: EN B2ab (i,ii,iii) / Brazil: EN B1ab (ii,iii) / 
Bahia: EN.

Description: it is endemic to the Atlantic Forest of 
coastal Bahia, where it is known for only four locations 
(Emmons et al., 2015; Fabre et al., 2016; ICMBio, 2018). 

Major threats: the landscape is a mosaic inhabited 
by this species composed mainly of small forest fragments 
immersed in a matrix of shaded cocoa plantations (Saatchi 
et al., 2001). Disturbances of native forests and cocoa 
agroforestry still occur, and it represents a serious threat 
to the survival of Callistomys pictus. 

Current conservation efforts: the species has been 
included in the Conservation Action Planning of Central 
Atlantic Forest Mammals (Escarlate-Tavares et al., 2016) 
and most recently has been included in the Bahia’s List of 
Threatened Species in category EN (Cassano et al., 2017). 
It is listed as EN in Brazil (Brasil, 2014).

Phyllomys brasiliensis Lund, 1840 – Brazilian Atlantic 
Tree Rat
IUCN Red List: EN B2ab(i,ii,iii) / Brazil: EN B2ab(iii,iv) / 
Minas Gerais: EN.

Description: it is endemic to Brazil and extremely 
rare, occurring only in Minas Gerais (type locality is Lapa das 
Quatro Bocas, Lagoa Santa). Since the 19th century there 
are few records (only five) in regions of the Minas Gerais 
state, in the valleys of Paraopeba and das Velhas rivers 
(Fabre et al., 2016; Leite & Loss, 2015; ICMBio, 2018).

Major threats: the major threat to this species is 
continuing decline in the extent and quality of its habitat. 
Species is not found in any protected areas.

Current conservation efforts: it is listed as EN in 
Brazil (Brasil, 2014) and included in the Minas Gerais’ List of 
Threatened Species in category EN (Minas Gerais, 2010). 
The species has been included in the Conservation Action 
Planning of Central Atlantic Forest Mammals (Escarlate-
Tavares et al., 2016).

Phyllomys lundi Leite, 2003 - Lund’s Atlantic Tree Rat
IUCN Red List: EN B1ab(iii) / Brazil: EN B2ab(iii,iv) / Minas 
Gerais: EN.
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Description: it is endemic to southeastern Brazil and 
known only from two localities 200 km apart in the Minas 
Gerais and Rio de Janeiro states (Fabre et al., 2016; Leite 
& Loss, 2015).

Major threats: the major threat to this species is 
continuing decline in the extent and quality of its habitat. 
An area of occupancy of the species was reduced by fire, 
so the species was classified as EN in Brazil (ICMBio, 2018).

Current conservation efforts: it is listed as EN in 
Brazil (Brasil, 2014) and included in the Minas Gerais’ List 
of Threatened Species in category EN (Minas Gerais, 
2010). One of the locations where the species was found 
is a protected area: Reserva Biológica de Poços das Antas, 
Rio de Janeiro.

Phyllomys mantiqueirensis Leite, 2003 – Serra da 
Mantiqueira Atlantic Tree Rat 
IUCN Red List: CR B1ab(iii).

Description: it is only found in a single area from 
mixed montane rainforest at 1,800 m altitude in limits of 
the Área de Proteção Ambiental (APA) da Mantiqueira, Minas 
Gerais, that belongs to the Brazilian Army (Leite, 2003).

Major threats: it may be restricted to high-elevation 
forests in the Serra da Mantiqueira, a very specific and 
naturally restricted habitat that has been continuing decline 
in area, extent and quality of habitat.

Current conservation efforts: the species’ habitat is 
owned by the army for field training, this provides some 
degree of protection (Loss & Leite, 2016a).

Phyllomys thomasi (Ihering, 1897) - Thomas’s Atlantic 
Tree Rat
IUCN Red List: EN B1ab(iii)+2ab(iii) / Brazil: EN B1ab(iii) 
/ São Paulo: EN.

Description: it is endemic to the Ilha de São Sebastião, 
São Paulo state, Brazil, a continental island where 80% is 
Atlantic Forest; the extent of occurrence is approximately 
348 km² – based on the area of the island (Eisenberg & 
Redford, 1999; Fabre et al., 2016; ICMBio, 2018).

Major threats: the island, where the municipality of 
Ilhabela is inserted, has been severely urbanized with rapid 
and unordered population growth, occupation of forest 
areas, illegal burning, introduction of domestic animals, 
and tourism (ICMBio, 2018).

Current conservation efforts: it is listed as EN in 
Brazil (Brasil, 2014) and included in the São Paulo’s List 
of Threatened Species in category EN (São Paulo, 2018). 
Phyllomys thomasi has been included in the Conservation 
Action Planning of Central Atlantic Forest Mammals 
(Escarlate-Tavares et al., 2016). Approximately 83% of the 
total area of the Island represents a protected area: Parque 
Estadual de Ilhabela.

Phyllomys unicolor (Wagner, 1842) - Unicolored 
Atlantic Tree Rat
IUCN Red List: CR B2ab(ii,iii) / Brazil: CR B1ab / Bahia: 
CR PEX.

Description: it is endemic to Brazil and known only 
from the type specimen recorded in 1824. The type locality 
is Helvética, ca. 50 km SW Caravelas, Bahia, at elevation 
59 meters (Emmons et al., 2002; Loss & Leite, 2016b).

Major threats: it is known only from the holotype 
in only one locality that almost entirely represents an 
agriculture mosaic. This is a landscape that inevitably leads 
to localized declines in biodiversity (ICMBio, 2018).

Current conservation efforts: it was recently included 
in the Bahia’s List of Threatened Species in category CR 
(Cassano et al., 2017) and is listed as CR in Brazil (Brasil, 
2014). The species has been included in the Conservation 
Action Planning of Central Atlantic Forest Mammals 
(Escarlate-Tavares et al., 2016).

Trinomys eliasi (Pessôa & Reis, 1993) – Elias’s 
 Atlantic Spiny Rat
IUCN Red List: NT / Brazil: VU B1ab(ii,iii) / Rio de 
Janeiro: EN.

Description: this species occurs in the northeastern 
region of the state of Rio de Janeiro. The population 
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is fragmented into multiple small populations within a 
restricted range (Brito & Figueiredo, 2003; Pessôa et 
al., 2015). This solitary terrestrial species lives in semi-
deciduous and evergreen forests (Pessôa et al., 2015).

Major threats: this species is vulnerable to human 
pressure from habitat destruction, especially in areas where 
its habitat is affected by sand extraction, and in areas where 
this species occurs in Barra de Maricá, which is used as a 
landfill for waste disposal (Brito & Figueiredo, 2003).

Current conservation efforts: this species occurs in 
national parks, including Reserva Biológica Poço das Antas, 
Parque Nacional da Restinga de Jurubatiba, Reserva Particular 
do Patrimônio Natural Fazenda Santa Helena, and several 
others (ICMBio, 2018). The species is listed as VU in Brazil 
(Brasil, 2014) and included in the Rio de Janeiro’s List of 
Threatened Species in category EN (Bergallo et al., 2000). 
Trinomys eliasi has been included in the Conservation Action 
Planning of Central Atlantic Forest Mammals (Escarlate-
Tavares et al., 2016).

Trinomys moojeni (Pessôa, Oliveira & Reis, 1992) – 
Moojen’s Atlantic Spiny Rat
IUCN Red List: EN B1ab(i,iii) / Brazil: EN B1ab(iii) / Minas 
Gerais: VU.

Description: it is endemic to Brazil restricted to the 
east-central Minas Gerais, in the southern Espinhaço massif. 
Trinomys moojeni occurs in forest lands above 1,000 m and 
is present at the border between the Cerrado and Atlantic 
Forest (Roach & Naylor, 2016). It has been reported from 
the Parque Nacional da Serra do Cipó and Reserva Particular 
do Patrimônio Natural Serra do Caraça (Cordeiro Jr. & 
Talamoni, 2006; Pessôa et al., 2015).

Major threats: the major threat to this species is 
continuing decline in the extent and quality of its habitat; 
also, there are frequent fires in its range.

Current conservation efforts: it is listed as EN in 
Brazil (Brasil, 2014) and included in the Minas Gerais List of 
Threatened Species in category VU (Minas Gerais, 2010). 
Trinomys moojeni is included in the Conservation Action 

Planning of Central Atlantic Forest Mammals (Escarlate-
Tavares et al., 2016). Trinomys moojeni occurs in two 
protected areas.

Trinomys yonenagae Rocha, 1996 - Yonenaga’s  
Atlantic Spiny Rat
IUCN Red List: EN B2ab(i,ii,iii) / Brazil: EN B1ab(ii,iii) / 
Bahia: EN.

Description: this species occurs in semiarid dune 
habitats in Caatinga biome of Brazil. It is known from middle 
Rio São Francisco in northwestern Bahia state where it lives 
a gregarious, semi-fossorial lifestyle in self-dug burrow 
systems (Santos & Lacey, 2011; Pessôa et al., 2015).

Major threats: this species is threatened by habitat 
loss, especially due to commercial sand mining (Luchesi 
et al., 2019). 

Current conservation efforts: it was recently included 
in the Bahia’s List of Threatened Species in category EN 
(Cassano et al., 2017) and listed as EN in Brazil (Brasil, 2014).

Erethizontidae
Chaetomys subspinosus (Olfers, 1818) –  
Bristle-spined Rat
IUCN Red List: VU B2ab(ii,iii,iv) / Brazil: VU B2ab(ii,iii) / 
Bahia: VU / Espírito Santo: VU.

Description: it is endemic to Brazil and occurs in 
fragments of Atlantic coastal plains and mountains, from 
Sergipe to northern Rio de Janeiro (Voss, 2011). This 
species is nocturnal and arboreal, and prefers habitat with 
high levels of vertical complexity (Barthelmess, 2016). Male 
individuals of this species utilize a range almost triple the 
size of their female counterparts (Giné et al., 2015).

Major threats: this species is threatened by 
deforestation, and many populations are now extinct from 
forest lost (Barthelmess, 2016). Less than 17% of previous 
forest cover remains within this species’ current geographic 
range (Barthelmess, 2016).

Current conservation efforts: there are currently 
conservation efforts in action to protect this species, mainly 
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undertaken by the group or researchers from the Graduate 
Program in Ecology and Biodiversity Conservation, State 
University of Santa Cruz, Bahia. Chaetomys subspinosus has 
a National Action Plan (Faria et al., 2011), is listed as VU in 
Brazil (Brasil, 2014) and included in the Bahia and Espírito 
Santo’s List of Threatened Species in category VU (Cassano 
et al., 2017; Espírito Santo, 2005).

Coendou speratus Mendes Pontes, Gadelha,  
Melo de Sá Loss, Caldara Junior, Costa &  
Leite, 2013 – Pernambuco Dwarf Porcupine
IUCN Red List: EN B1ab(i,ii,iii,iv,v)+2ab(i,ii,iii,iv,v) / Brazil: 
EN B1ab(iii).

Description: this species is found in fragmented 
lowland evergreen forest habitat and remnant patches of 
sub montane Atlantic Forest in the states of Pernambuco 
and Alagoas in Brazil (Leal et al., 2017; Mendes Pontes et 
al., 2013). This species lives in dens in hollow trees and is 
likely nocturnal, as all observations have occurred at night 
(Mendes Pontes et al., 2013; Voss, 2011).

Major threats: it is found in forest fragments that face 
anthropogenic pressure in the form of logging, hunting, and 
general development. Remaining forest fragments are small 
and in poor condition (ICMBio, 2018). 

Current conservation efforts: This species occurs 
in one protected area (Estação Ecológica Murici, Área de 
Proteção Ambiental Estadual de Murici, state of Alagoas); 
there are no existing conservation plans specific to it 
(ICMBio, 2018). It is listed as EN in Brazil (Brasil, 2014).

DISCUSSION
There were 20 species in one of the Threatened Categories 
out of the 194 actually assessed for this study (234 less 40 
DD species), or 10.3%. This is far less than the number of 
threatened species for mammals as a whole, which was 25% 
in Schipper et al. (2008). This paper also speculated on the 
impact of species classified as DD on overall conservation 
status as a group. If all DD species were considered under 
no threat of extinction, adding them to the total would 

reduce the percent of rodents actually in an IUCN Category 
of threat, whereas if all were threatened then this would 
raise the percentage. There are currently 40 DD species 
of rodents, and using the same approach as Schipper et al. 
(2008) the percentage of threatened rodents could range 
from to 8.5% to 25.6%, approaching the number for the 
class Mammalia. Most studies have shown that a relatively 
high percentage of DD species are at risk once sufficient data 
are obtained. Jetz & Freckleton (2015) used a combination 
of phylogenetic and spatial models to predict threat data 
for 483 species of DD mammals. These models predicted 
that 69% of these species would have an elevated risk of 
extinction and that an estimated 21.5% of rodent species 
would be potentially in a Threatened Category. One of the 
highest priorities in the IUCN Red List Unit is to reduce the 
number of species currently assessed as DD. In many cases 
this can only be completed with additional field research, 
but using a combination of expert opinion coupled with 
modeling approaches (application of Criterion E) as above 
can also provide valid assessments.

Another concern is the very high percentage of 
LC species, 87% of those species assessed (n = 194). 
Although this could reflect the adaptability and tolerance 
of rodents, it could also reflect application of poor spatial 
data (in fact, the gaps on the distribution of samples are 
immense; see for instance, Prado & Percequillo, 2013). Of 
all the species assessed as threatened or of concern, 21 
used criterion B and one used D2 (Podoxymys roraimae). 
Only Cavia intermedia (D) had population data, because 
its distribution on a small oceanic island had allowed for a 
direct census (Salvador & Fernandez, 2008). Assessments 
of Brazilian rodents are almost completely lacking in any 
kind of population data that would allow for an assessment 
of trends. The reliance on Criterion B, in particular EOO, 
can result in an overestimate of the dispersion of risk when 
there is use of historical point locality data. Many peripheral 
populations could have been exterminated and a failure to 
attempt to estimate available habitat can create a sense of 
complacency regarding the status of many species. A novel 
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alternative approach, estimation of Area of Habitat (AOH) 
is not equivalent to either EOO or AOO, but can provide 
insights on refining survey and assessment methods that 
would yield better estimates of EOO or the development 
of an AOO given additional data collection (Brooks et al., 
2019). More fieldwork will invariably improve assessments 
for both DD and LC species.

The break-down of threat and Data Deficiency shows 
that some families are of elevated concern. The percent of 
species of concern for the caviomorph family Echimyidae 
is 14.3% and the percent DD species is also high for 
Echimyidae (19%) but also for Dasyproctidae (44.4%). The 
sum of concern and DD for echimyids is 33.3%. These 
two families need additional ecological, behavioral, and 
phylogenetic research and should be priorities for funding at 
the state and federal level. Although the family Ctenomyidae 
has low overall richness in Brazil, two-thirds of the species 
are either Threatened or Data Deficient. In addition to 
their unique morphological, behavioral, and ecological 
characteristics, they provide valuable ecosystem function 
roles in aerating and mixing soils. Most species also have very 
restricted ranges and merit a stronger conservation focus.

In addition to the patterns for family there were also 
strong spatial patterns for both species of concern and DD 
species, as revealed in the heat maps (Figures 3 and 4) 
and the distribution of the 24 species of concern (Table 3). 
The Atlantic Forest is clearly the highest priority for the 
implementation of conservation action. It is the most 
important region for a high concentration of threatened 
species, followed by the Cerrado. The Atlantic Forest 
and Cerrado also harbor high densities of DD species, 
as does the Amazon, in particular the eastern Amazonian 
Basin. There has been significant prior emphasis on the 
conservation of Atlantic Forest mammals (Galetti et al., 
2009) and habitats (Tabarelli et al., 2010), but clearly the 
need remains high.

Given the increasing threats to biodiversity of habitat 
alteration, climate change, invasive species, and diseases, we 
would expect a convergence of efforts among institutions and 
agencies to unite research and conservation policy and action 
in the most efficient manner possible. Unfortunately, there 
remains a disconnect in the research and conservation rewards 
and priorities especially between academic institutions and 
conservation agencies and organizations. These represent 

Figure 3. A heat map of the density of species of conservation 
concern, highlighting the Atlantic Forest and parts of the Cerrado. 
Map: crested by authors, insert of biomes modified from from 
https://data.globalforestwatch.org/datasets/54ec099791644be4b2
73d9d8a853d452_4

Figure 4. A heat map of the density of Data Deficient species, 
highlighting the Atlantic Forest, the Cerrado, and the eastern 
Amazon. Map: crested by authors, insert of biomes modified from 
from https://data.globalforestwatch.org/datasets/54ec099791644b
e4b273d9d8a853d452_4

https://data.globalforestwatch.org/datasets/54ec099791644be4b273d9d8a853d452_4
https://data.globalforestwatch.org/datasets/54ec099791644be4b273d9d8a853d452_4
https://data.globalforestwatch.org/datasets/54ec099791644be4b273d9d8a853d452_4
https://data.globalforestwatch.org/datasets/54ec099791644be4b273d9d8a853d452_4
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natural partners, where universities gather and prioritize 
research data that can best address our biodiversity crisis. 
Better collaborations between universities and conservation 
NGOs are urgent to improve our knowledge of DD and 
LC species (Lacher et al., 2012) and the implementation 
of conservation actions (Hoffmann et al., 2010), where 
we can clearly demonstrate conservation successes. 
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