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Abstract. The Atlantic Forest harbors the world’s greatest diversity of harvestmen. However, this 
biome is highly modified and fragmented, negatively impacting biodiversity. Thus, the present study 
aimed to inventory the harvestmen fauna in the Fernão Dias Environmental Protection Area (Fernão 
Dias EPA), in southern Minas Gerais state, Brazil. The study was conducted in the municipality 
of Gonçalves, within the Fernão Dias EPA. Harvestmen sampling took place from October 2019 to 
March 2020. A total of 265 individuals from 24 species and morphospecies were collected. Reported 
six new species for the state: Acanthogonyleptes singularis (Mello-Leitão, 1935), Ampheres luteus (Giltay, 
1928), Meteusarcoides caudatus (Piza, 1940), Ogloblinia intermedia (Soares, 1944), Megapachylus anomalus 
(Mello-Leitão, 1922), and Gonyleptes pseudogranulatus (Soares, 1946). This underscores the importance 
of the Fernão Dias EPA for the protection of the harvestmen fauna in the state of Minas Gerais.
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Resumen. La Mata Atlántica alberga la mayor diversidad de opiliones del mundo. Sin embargo, 
este bioma está muy modificado y fragmentado, lo que afecta negativamente a la biodiversidad. Así, 
el presente estudio tuvo como objetivo inventariar la fauna de opiliones en el Área de Protección 
Ambiental Fernão Dias (APA Fernão Dias), en el sur del est ado de Minas Gerais, Brasil. El estudio 
se realizó en el municipio de Gonçalves, dentro de la APA Fernão Dias. El muestreo de opiliones se 
realizó desde octubre de 2019 hasta marzo de 2020. Se recolectaron 265 individuos pertenecientes a 24 
especies y morfoespecies. Se reportó seis nuevos especies para el estado: Acanthogonyleptes singularis 
(Mello-Leitão, 1935), Ampheres luteus (Giltay, 1928), Meteusarcoides caudatus (Piza, 1940), Ogloblinia 
intermedia (Soares, 1944), Megapachylus anomalus (Mello-Leitão, 1922) y Gonyleptes pseudogranulatus 
(Soares, 1946). Esto resalta la importancia de la APA Fernão Dias para la protección de la fauna 
recolectora en el estado de Minas Gerais.
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Introduction

The Serra da Mantiqueira constitute a mountain range that spans three states in 
southeastern Brazil: São Paulo, Minas Gerais, and Rio de Janeiro. This region hosts 
remnants of the Atlantic Forest, especially in the higher-altitude areas with primary 
forests (Costa et al. 1998). This highlights the importance of conserving this territory, as 
this biome is considered one of the 25 global hotspots, reflecting its high biodiversity but 
also the reduction and alteration of its ecosystems (Myers et al. 2000; Scarano and Ceotto 
2015). The Atlantic Forest is one of the most threatened biomes in the world, primarily due 
to the loss and fragmentation of natural habitats (Tabarelli et al. 2010).

Historically, this biome has been impacted by timber extraction, monoculture of coffee 
and sugarcane, as well as urban expansion and livestock (Rodrigues et al. 2009), which 
promoted deforestation and forest fires (Ribeiro-Neto et al. 2016), which lead to a reduction 
in the populations of many species and represents a risk to the biodiversity of this tropical 
forest. As a result of this history of impacts, only 29% of its natural vegetation remains 
(MMA 2015), primarily in the form of small fragments of secondary forest, with at least 
97% of them being smaller than 250 hectares (Ribeiro et al. 2009). Additionally, 2.26 million 
hectares are protected by Conservation Units (Ribeiro et al. 2009), which is insufficient to 
ensure the protection of the entire biodiversity in the region (Lemes et al. 2014).

Based on the above, the main cause of biodiversity loss is disturbances of anthropogenic 
origin (Albuquerque et al. 2018), which vary in terms of their nature, frequency and 
intensity (Gerstner et al. 2014), which negatively affects the biodiversity and ecosystem 
services, which justifies the need for more inventory studies to understand the distribution 
of species and assess their conservation status.

The Atlantic Forest consists of different phytophysiognomies, forming a mosaic of 
vegetation, for example, there’s the Mixed Forest, associated with the presence of Araucaria 
angustifolia (Bertol.), the Semideciduous Forest, which has a deciduous rate of about 50% 
during the dry season, in addition to the Ombrophilous Forest, highland fields, restinga, 
and mangroves (Oliveira Filho 2006; IBGE 2012). This makes the Atlantic Forest one of the 
most important tropical forests in the world, with high rates of endemism among plants, 
amphibians, reptiles, birds, and mammals (Myers et al. 2000; Rocha et al. 2004, 2005), as 
well as invertebrates like insects and arachnids (Giupponi et al. 2017; Souza et al. 2020). 

Harvestmen (Arachnida) have over a thousand species recorded in Brazil, with around 
600 occurring in the Atlantic Forest (Kury 2023), making the Atlantic Forest the world’s 
richest area for the occurrence of harvestmen. However, despite the increasing number 
of inventory studies in this biome (for example, Bragagnolo and Pinto-da-Rocha 2003; 
Resende et al. 2012a, b; Nogueira et al. 2019; Ferreira et al. 2019, 2020; Costa et al. 2020; 
Rubim et al. 2023), there are locations, including Conservation Units (UC), that lack 
information about the composition of these arachnid communities, such as the Fernão 
Dias Environmental Protection Area (Fernão Dias EPA, from now on) in the Serra da 
Mantiqueira, Minas Gerais.

Based on the information presented, the current study aims to inventory the harvestmen 
fauna in the Atlantic Forest within the Fernão Dias EPA, located in southern Minas Gerais, 
Brazil.

Material and Methods

The study was conducted in the Environmental Protection Area Fernão Dias, within 
preserved fragments of mixed and semideciduous forests (Stefani-Santos et al. 2021). The 
area is located in the municipality of Gonçalves (22°39’27”S, 45°46’54”W), Minas Gerais 
state, Brazil. This area covers over 180,000 hectares (EPA Fernão Dias 2021) and is part 
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of the mountainous complex of the Serra da Mantiqueira (Reboita et al. 2015; Fig. 1). The 
climate is temperate and humid (Köppen classification: Cwb), with an average annual 
precipitation of around 1500 mm. Daily average temperatures range from 14 to 19 °C, and 
elevations vary from 880 to 1670 m.

Figure 1. Sampling areas for harvestmen (Arachnida) in the Atlantic Forest of the Fernão Dias EPA 
in the municipality of Gonçalves, southern Minas Gerais state, in mixed and seasonal semideciduous 
forests. / Áreas de muestreo para opiliones (Arachnida) en la Mata Atlántica de la APA Fernão Dias 
en el municipio de Gonçalves, sur del estado de Minas Gerais, en bosques semideciduos mixtos y 
estacionales.

Eighteen days of collection were conducted by four researchers in the field, between 
6:00 PM and 9:00 PM, peak activity times for these arachnids (Resende et al. 2012a), totaling 
90 hours of sampling effort per researcher. Active searching was performed with the aid 
of flashlights and forceps, where we inspected slopes, decomposing logs, stem and leaf 
surfaces, rocky cavities, and leaf litter, a methodology considered the most effective for 
harvesting harvestmen (Pinto-da-Rocha and Bonaldo 2006). The collected individuals 
were stored in containers with 70% alcohol, along with information about the collection 
locations and dates. The material is deposited in the zoological collection of the University 
of São Paulo (USP) and in the Biological Collection of Social Wasps (CBVS) of the Federal 
Institute of Southern Minas Gerais, Campus Inconfidentes. 

To compare the similarity of the harvestmen community in this study with other 
inventories conducted in the southeastern region of Brazil, the Jaccard similarity index (SJ) 
was used, using presence and absence for calculation. This index expresses the similarity 
between environments based on the number of common species. The resulting harvestmen 
similarity matrix was used for cluster analysis (UPGMA) and to generate a dendrogram 
(Sneath and Sokal 1973).

Results

A total of 265 individuals were collected, belonging to 24 species and morphospecies 
(Tab. 2; Fig. 2). The family with the highest richness was Gonyleptidae, with 19 (79%) 
species (Tab. 2). The most abundant morphospecies was Munequita sp. (Sclerosomatidae), 
(Fig. 2D), with 59 individuals, representing approximately 22% of the total abundance.
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Five species are considered rare in the study area, as they are represented by only one 
individual (singletons): Acanthogonyleptes variolosus, Goniosoma macracanthum, Gonyleptinae 
sp., and Progyndes sp.; or two individuals (doubletons): Camarana sp.

Table 1. Number of species, morphospecies and abundance of harvestmen (Arachnida) recorded 
and collected at the Fernão Dias EPA, southern Minas Gerais state, Brazil. / Número de especies, 
morfoespecies y abundancia de opiliones (Arachnida) registradas y recolectadas en la APA Fernão 
Dias, sur del estado de Minas Gerais, Brasil.

Family Species and morphospecies Abundance

Cryptogeobiidae Camarana sp. 2

Gonyleptidae Acanthogonyleptes variolosus (Mello-Leitão, 1940) 1

 Acanthogonyleptes singularis (Mello-Leitão, 1935) 4

 Acutisoma longipes (Roewer, 1913) 43

 Ampheres luteus (Giltay, 1928) 16

 Discocyrtus flavigranulatus (Soares, 1944) 3

 Krateromaspis lata (Mello-Leitão, 1935) 1

 Discocyrtus sp. 6

 Encheiridium montanum (Mello-Leitão,1941) 6

 Goniosoma macracanthum (Mello-Leitão,1922) 1

 Goniosomatinae sp. 5

 Gonyleptes pseudogranulatus (Soares, 1946) 28

 Gonyleptinae sp. 1

 Longiperna trembao Pinto-da-Rocha & Bragagnolo, 
2010

3

 Meteusarcoides caudatus (Piza, 1940) 5

 Mischonyx squalidus Bertkau, 1880 7

 Ogloblinia loretoensis Canais, 1933 4

 Pachylinae sp. 3

 Progyndes sp. 1

 Megapachylus anomalus (Mello-Leitão, 1922) 14

Sclerosomatidae Gagrellinae sp. 8

 Abaetetuba sp. 16

 Munequita sp. 59

 Holcobunus sp. 28

Richness  24 

Abundance  265
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Our study brings new records to Minas Gerais state: A. singularis (Mello-Leitão, 1935), 
A. luteus (Giltay, 1928), M. caudatus (Piza, 1940), O. loretoensis Canais, 1933, M.  anomalus 
(Mello-Leitão, 1922) and G. pseudogranulatus (Soares, 1946).

The composition of the fauna in this study showed low similarity compared to other 
inventory areas conducted in the southeastern region of Brazil and was more similar (still 
low, around 20%) to areas 2 and 4, EPA Machado (Ferreira et al. 2020), and Parque Estadual 
Serra do Papagaio (Ferreira et al. 2019) (Fig. 3).

Discussion

The harvestmen richness found in our study is significant when compared to other 
studies conducted in areas of Atlantic Forest within the interior of the country, where 
seasonal semi-deciduous forest predominates (Oliveira Filho 2006). In these regions, the 
number of species varies from seven to 17 per locality (Ferreira et al. 2019, 2020; Gomes et 
al. 2021; Rubim et al. 2023). The explanation for the high richness in this study may result 
from two associated factors: first, the high humidity in the high-altitude forest within the 
Serra da Mantiqueira, which reaches over 1600 meters (Melo and Salino 2007), decreasing 
the risk of death due to body dehydration (Curtis and Machado 2007); second, the degree 
of conservation of the higher fragments in the municipality, as shown in different studies 
(Stefani-Santos et al. 2021; Vieira et al. 2022), which increases the richness and abundance 
of harvestmen, as demonstrated in the studies of Bragagnolo et al. (2007) and Andrade et 
al. (2022).

Figure 2. Harvestmen records at the Fernão Dias EPA, Gonçalves municipality, southern Minas 
Gerais state: A) Ampheres luteus (Giltay, 1928). B) Megapachylus anomalus (Mello-Leitão, 1922). C) 
Gonyleptes pseudogranulatus (Soares, 1946). D) Munequita sp. / Registros de opiliones de la APA 
Fernão Dias, municipio de Gonçalves, sur del estado de Minas Gerais: A) Ampheres luteus (Giltay, 
1928). B) Megapachylus anomalus (Mello-Leitão, 1922). C) Gonyleptes pseudogranulatus (Soares, 1946). 
D) Munequita sp.
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The opilionid community found at the Fernão Dias EPA is composed of species that 
inhabit different biomes, such as the Atlantic Forest and the Cerrado. The high richness of 
Gonyleptidae was expected since this is the dominant family in the Atlantic Forest from the 
states of Rio de Janeiro to Santa Catarina (Peres et al. 2019), as observed in other inventories 
conducted in the state of Minas Gerais (Ferreira et al. 2019; Costa et al. 2020), Rio de Janeiro 
(Bragagnolo and Pinto-da-Rocha 2003), and São Paulo (Resende et al. 2012a, b). All these 
inventories were carried out in the Atlantic Forest and used active searching as the method 
for collecting harvestmen specimens.

We recorded four morphospecies of the family Sclerosomatidae, belonging to the 
subfamily Gagrellinae, which represent 41.88% of the total abundance. This high richness 
is similar to other studies in the same biome, in other states than Minas Gerais (Bragagnolo 
et al. 2007; Ferreira et al. 2020). However, the high abundance of Gagrellinae differs from 
other studies conducted in the state of Minas Gerais, whether in the same biome or in the 
Cerrado (Ferreira et al. 2019, 2020; Silva et al. 2020). This could also be related to the altitude, 
humidity, and conservation of the study area. As for the family Cryptogeobiidae, we only 
recorded a single occurrence, which can be explained by the fact that this family explores 
cryptic environments, such as natural or artificial caves (Ázara and Ferreira 2018). 

Among the 24 species recorded in this study, M. squalidus and E. montanum are the only 
ones that occur in the Cerrado (Nogueira et al. 2019). The remaining species are in line 
with the literature, which reports that harvestmen are highly endemic, with 97.5% of the 
species recorded in the Atlantic Forest biome (Pinto-da-Rocha et al. 2005). The species E. 
montanum is commonly found in cave areas in the Cerrado biome and microhabitats in the 
Mata Atlântica (Ázara and Ferreira 2018; Costa et al. 2020). On the other hand, M. squalidus 
is a synanthropic species (Mestre and Pinto-da-Rocha 2004), which is probably why it has 
a larger distribution range (Kury 2003).

Unlike other arthropods, harvestmen have limited dispersal capabilities, which 
restrict their ability to colonize new environments (Bragagnolo et al. 2007). Harvestmen 
are susceptible to dehydration, which imposes restrictions on their survival. Therefore, 
even in forested environments like the Atlantic Forest, these behavioral and physiological 
characteristics restrict these animals to habitats with high humidity, preferably in more 
pristine and less disturbed forests, as observed in this study.

The number of rare species (singletons and doubletons), represents 20% of the recorded 
harvestmen fauna. Certain species, although relatively rare or comprising a small portion 
of the total biomass of the community, can still have significant effects on ecosystems. 
Keystone species, for example, are theoretically important in maintaining ecosystem 
stability, especially in variable (Loreau et al. 2001) and highly diverse environments 
(Mouillot et al. 2013), such as the Mata Atlântica biome (Hooper et al. 2005).

Regarding the distribution of species recorded for the first time in Minas Gerais state: 
M. anomalus and M. caudatus occur in other areas of the Serra da Mantiqueira in the states 
of São Paulo and Rio de Janeiro (Kury 2003); A. variolosus, A. singularis, and A. luteus are 
found in the coastal mountains from São Paulo to Espírito Santo states (Kury 2003; Pinto-
da-Rocha et al. 2012), and G. pseudogranulatus has a record in the interior Mata Atlântica of 
São Paulo (Soares and Soares 1946).

The greatest similarity, around 20%, of the harvestmen community in the Fernão 
Dias EPA in relation to the Machado EPA, especially in the municipality of Poço Fundo, 
and Parque Estadual do Papagaio, may be related to the vegetative formation of these 
conservation units. All of them host the same phytophysiognomy (Semideciduous Forest) 
located in preserved and humid areas, constituting essential factors for the distribution 
and diversity of opilionids (Bragagnolo et al. 2007; Resende et al. 2012a, 2012b). This 
similarity of around 20% shows how distinct harvestman communities are, even between 
geographically close areas, the same vegetation matrix and degree of conservation, which 



Pádua et al.: Harvestmen from the Atlantic Forest of the Fernão Dias Environmental Protection Area.

894

attests to the need to protect these areas in the state of Minas Gerais for the protection of 
harvestman fauna.

It is important to emphasize that, although the harvestmen fauna of the Atlantic Forest 
is widely sampled in Brazil, there is an urgent need for more inventory and distribution 
studies of these arachnids in the country. This need is primarily based on two criteria: 
first, due to the reduction, fragmentation, and modification of the Atlantic Forest; second, 
because only seven harvestmen species have their conservation status evaluated by the 
ICMBio list (ICMBio 2023), representing only 0.7% of the harvestmen fauna in Brazil. 
This highlights the lack of information to assess the risk of extinction for this taxon in the 
country.

Final remarks. Our study highlights the relevance of the Fernão Dias Environmental 
Protection Area (located in the Serra da Mantiqueira) for the protection of harvestmen 
fauna, as it harbors significant richness for the state of Minas Gerais, including new records 
of species. This underscores how well this Conservation Unit fulfills its role in protecting 
Brazilian biota. In addition, there is a need for more harvestmen inventory studies in 
Brazil, even in Atlantic Forest areas, to better understand the conservation status of the 
taxon in the country, aiming to provide support for the management and conservation of 
harvestmen biodiversity.
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