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Abstract

The freshwater crabs of the Neotropics comprise 311 species in two families (Pseudothelphusidae and
Trichodactylidae) and one or both of these families are found in all of the countries in the Neotropical
region (except for Chile and some of the Caribbean islands). Colombia (102 species, 81% endemic) and
Mexico (67 species, 95% endemic) are the biodiversity hotspots of freshwater crab species richness and
country-level endemism for this region. The results of the IUCN Red List conservation assessments show
that 34% of pseudothelphusids and 10% of trichodactylids have an elevated risk of extinction, 29% of
pseudothelphusids and 75% of trichodactylids are not at-risk (Least Concern), and although none are ac-
tually extinct, 56% of pseudothelphusids and 17% of trichodactylids are too poorly known to assess (Data
Deficient). Colombia (14 species), Venezuela (7 species), Mexico (6 species), and Ecuador (5 species) are
the countries with the highest number of threatened species of Neotropical freshwater crabs. The majority of
threatened species are restricted-range semiterrestrial endemics living in habitats subjected to deforestation,
alteration of drainage patterns, and pollution. Thisunderlines the need to prioritizeand develop conservation
measures before species decline to levels from which they cannot recover. These results represent a base-
line that can be used to design strategies to save threatened Neotropical species of freshwater crabs.
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Introduction

The Neotropical region occupies the entire South American continent, plus Mexico and
Central America, the islands of the Caribbean, and southern Florida. The Nearctic/Neo-
tropical boundary runs through Mexico and passes through the southern parts of Baja Cal-
ifornia and Sonora, crosses the Meseta Central, and continues to southern Veracruz. The
majority of the Neotropical region has a tropical climate with warm water freshwater eco-
systems, but the southern part of this region from 10° to 25°S (southern Brazil, Uruguay,
Paraguay, Argentina, and Chile) has a subtropical climate with cooler freshwater habitats.
Freshwater crabs are found throughout the freshwater ecosystems of the Neotropical region
but are notably absent from Baja California and the Yucatan Peninsula (Mexico), southern
Florida (USA), some of the Caribbean islands, southern Argentina, and all of Chile.

Our knowledge of the impressive freshwater crab fauna in this region has been very
slow to develop since the first species of trichodactylid and pseudothelphusid freshwa-
ter crabs were described in 1783 and 1840, respectively. Only one species (a trichodac-
tylid) was described in the 18" C (Herbst 1783), 46 more species were described in the
19* C (Ortmann 1893, 1897; Rathbun 1893, 1898), 209 more species were added
in the 20* C (Rathbun 1905, Smalley 1964a,b, 1965, 1970, Bott 1967, 1968, 1969,
1970, Rodriguez and Smalley 1969, Pretzmann 1972, 1975, Hobbs 1980, Rodriguez
1980, 1982, Campos and Rodriguez 1984, 1985, 1993, 1995, Smalley and Adkison
1984, Magalhaes 1986, Magalhaes and Tiirkay 1986, Rodriguez 1986, Alvarez 1987,
1989, Campos and Rodriguez 1988, Campos 1989, Alvarez and Villalobos 1990,
1991, 1994, 1995, 1996, 1997a,b, 1998, Hobbs 1991, Campos 1992, 1999, Rod-
riguez 1992, Villalobos et al. 1993, Campos 1995, 1997, Alvarez et al. 1996, 1999,
Magalhaes and Tiirkay 1996a—c, Campos and Lemaitre 1998), and 31 species have
been described so far in the 21* C (Campos 2000, 2001, 2002, 2003a, b, 2004, 2005,
2010a, b, 2011, Campos and Lemaitre 2002, Rodriguez et al. 2002, Villalobos and
Alvarez 2003, 2009, 2010, 2013, Campos and Valencia 2004, Rodriguez and Magal-
haes 2005, Villalobos 2005, Campos and Pedraza 2006, 2008, Cumberlidge 2007,
Magalhaes and Tiirkay 2008a, b, ¢, 2012, Ng et al. 2008, Yeo et al. 2008, Cumberlidge
et al. 2009, Magalhaes 2010, Magalhaes and Tiirkay 2010, Magalhaes et al. 2010,
Villalobos et al. 2010, Alvarez et al. 2012a, Cardona and Campos 2012, Magalhies et
al. 2013). By 2009, the total number of Neotropical species stood at more than 300,
making this the second most species-rich region in the world after the Oriental region
(Ng et al. 2008, Cumberlidge et al. 2009). Interest in the Neotropical freshwater crab
fauna remains strong and 13 new species have already been recognized since 2009
(Table 1). Exploration is still continuing and there is every prospect that the species
count will increase further as taxonomic discrimination improves. We expect most of
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Table 1. Species of Neotropical freshwater crabs described since Cumberlidge et al. (2009).

Family Subfamily/Tribe Species Country
Pseudothelphusidae Kingsleyini Microthelphusa lipkei Magalhaes, 2010 Brazil
Peeudothelphusidae Kingsleyini Basiliothelphusa dardanezlgslegszs Magalhaes & Tiirkay, Brazil
Pseudothelphusidae |  Strengerianini Phallangothelphusa juansei Campos, 2010 Colombia
Pseudothelphusidae |  Strengerianini | Phallangothelphusa martensis Cardona & Campos, 2012 | Colombia
Pseudothelphusidae | Hypolobocerini Neostrengeria alexae Campos, 2010 Colombia
Pseudothelphusidae | Hypolobocerini Neostrengeria natashae Campos, 2011 Colombia

Potamocarcinus darienensis Magalhaes, Campos &

Pseudothelphusidae | Potamocarcinini Tirkay, 2013 Panama
Pseudothelphusidae | Hypolobocerini | Allacanthos yawi Magalhaes, Lara & Wehrtmann, 2010 %)r
Pseudothelphusidae | Potamocarcinini Odorsoshelplusa apicpac Villalobos, Garcia & Mexico

Veldzquez, 2010
Pseudothelphusidae | Potamocarcinini Sylvathelphusa kalebi Villalobos & Alvarez, 2013 Mexico
Pseudothelphusidae | Potamocarcinini | Sylvathelphusa cavernicola Villalobos & Alvarez, 2013 | Mexico
Pseudothelphusidae | Potamocarcinini | Tzotzithelphusa villarosalensis Villalobos & Alvarez, 2013 | Mexico

Pseudothelphusa zongolicae Alvarez, Villalobos &
Moreno, 2012

Pseudothelphusidae | Pseudothelphusini

Mexico

the new species to belong to the Pseudothelphusidae, because discovery of new species
of trichodactylids has slowed dramatically in the last two decades.

Research on the Neotropical freshwater crabs has also focused on their phyloge-
ny (Rodriguez and Campos 1989, 1998, Rodriguez and Pereira 1992, Rodriguez and
Sternberg 1998, Sternberg et al. 1999, Sternberg and Cumberlidge 2001, Rodriguez and
Magalhies 2005, Villalobos and Alvarez 2010), their biogeography (Rodriguez 1986,
Campos 2005, Huidobro et al. 2006, Alvarez et al. 2012b, Ojeda et al. 2013), and their
medical importance with 22 species of pseudothelphusids serving as second intermediate
hosts of the human lung fluke, Paragonimus (Acha and Szyfres 2001) in 9 countries from
Mexico and Central America, to the Andes, and Brazil (Rodriguez and Magalhées 2005).

The objectives of the present study are to describe and update our know-
ledge of Neotropical freshwater crab diversity of both the Pseudothelphusidae and
Trichodactylidae and to describe the patterns of distribution and endemism within
these families. We also identify here not only those species that are most vulnerable
to extinction, but also those species that are poorly known and obvious candidates
for future research attention.

Methods

Comprehensive distributional data for the Neotropical freshwater crabs were compiled
from literature and museum records, particularly the major monographs on the Pseu-

dothelphusidae by Rodriguez (1982, 1992) and Rodriguez and Magalhaes (2005), and
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the Trichodactylidae by Rodriguez (1992) and Magalhaes and Tiirkay (1996a—c, 2008a—b,
2012). Other regional monographs referred to include those for Colombia (Campos 2005),
Ecuador (Rodriguez and Sternberg 1998), Brazil (Magalhaes 2003), Peru (Rodriguez and
Sudrez 2004), and Mexico and Central America (Alvarez and Villalobos 1990, 1991, 1994,
1995, 1996, 1997, Villalobos et al. 1993, Alvarez et al. 1996, 1999, Villalobos and Alvarez
2003, 2008, 2009, 2010, Villalobos 2005). Despite these efforts distributional records for
most species of freshwater crabs are still likely to be incomplete. Distribution maps present-
ed here are based on specimen-level databases compiled for all species based on all known
specimens and includes information from over 2,500 different localities. Individual conser-
vation assessments for all species of Neotropical freshwater crabs assessed by Cumberlidge et
al. (2009) using the IUCN Red List categories and criteria at the global scale IUCN 2003)
are provided on the [IUCN Red List site (http://www.iucn.redlist.org). Freshwater crab spe-
cies were assessed for inclusion in one of the Red List categories based on a combination
of data on geographic range and/or population levels and related trends (Cumberlidge et
al. 2009). The available data were sufficient to make valid assessments of the conservation
status of only 150 out of the 298 species known from the Neotropical region at the
time, and assessments were not possible for 148 species that were treated as Data De-
ficient due to a lack of specimens, and of locality and population data (Cumberlidge
et al. 2009). Threats were inferred if a species was potentially subject to anthropogenic
impacts such as habitat destruction, alteration of drainage patterns, or pollution,
especially if it was either not found in a protected area, or if it was found in a protected
area for only part of its range. Distribution maps (Figs 1-4) were prepared using ArcView
GIS mapping software.

Results

Neotropical freshwater crab families

The Neotropical region has its own distinctly recognizable freshwater crab fauna, with
no species occurring in other parts of the world. The Neotropical freshwater crab fauna
is not uniformly distributed and species and genus composition changes from country
to country (Table 2, Figs 1, 2). The global distributions of all species of the Pseudothel-
phusidae and Trichodactylidae based on all known localities are shown in figures 1 and
2. The Neotropical freshwater crab fauna today (49 genera, 311 species, 2 families)
easily exceeds that of the entire Afrotropical region (18 genera, 145 species, 2 families),
but is significantly less diverse than the Palaearctic-Oriental-Australasian region (147
genera, 850 species, 2 families) (Cumberlidge et al. 2009; present work).

The Neotropical freshwater crab fauna, which represent 20-22% of the world’s
freshwater crab species diversity (Ng et al. 2008, Yeo et al. 2008, Cumberlidge et al.
2009), is dominated by the highly diverse pseudothelphusids (34 genera, 264 species).
Pseudothelphusids are found in 26 out of the 31 countries and reach their highest
species richness in South America (Table 2). Pseudothelphusids are found throughout
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Table 2. Distribution of Pseudothelphusidae (P) and Trichodactylidae (T) in each country in the Neotrop-
ical region that has populations of freshwater crabs. First number indicates the number of genera, species,
and localities of Pseudothelphusidae, the second number indicates the same data for the Trichodactylidae.

No. GENERA (B, T) No. SPECIES (B, T)
South America

Argentina 0,5 0,9
Bolivia 0,6 0,8

Brazil 6,10 19, 31

Colombia 13,8 88, 14
Ecuador 3,4 21,5
French Guiana 2,4 3,4
Guyana 3,3 8,3
Paraguay 0,6 0,7

Peru 2,9 8, 14
Suriname 3,3 53
Uruguay 0,1 0,2
Venezuela 11,7 35,9

Mexico and Central America

Mexico 15,2 63, 4

Belize 4,0 4,0

Costa Rica 4,0 14,0

El Salvador 4,0 6,0
Guatemala 6,0 12,0
Honduras 2,0 3,0
Nicaragua 3,3 5,3
Panama 4,1 14, 1

Caribbean

Cuba 2,0 9,0
Dominica 1,0 1,0
Dominican Republic 1,0 2,0
Guadeloupe 1,0 1,0
Haiti 1,0 1,0
Martinique 1,0 1,0
Puerto Rico 1,0 1,0
Saint Vincent & the Grenadines 1,0 1,0
St Croix US Virgin Islands 1,0 1,0
Trinidad & Tobago 2,1 2,1

the warmer parts of the Neotropics from Mexico to Central America and the Andes
(Venezuela, Colombia, Ecuador, and Peru), and in the Guyanian Shield and Central
Brazilian Shield in the Amazon basin (Fig. 1, Table 2). The majority of pseudothel-
phusid species live at altitudes greater than 400 m above sea level, with a few Andean
species reaching up to 3000 m (Campos 2005).

This family comprises two subfamilies, Epilobocerinae and Pseudothelphusinae
(Ngetal. 2008). The Epilobocerinae consists of only 9 species in 2 genera (Epilobocera,
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Figure |. Distribution of Pseudothelphusidae based on all known point localities (n = 1719).

Neoepilobocera) that are all endemic to the larger islands of the Greater Antilles (Cuba,
Haiti, Dominican Republic, Puerto Rico, and St. Croix). The vast majority of pseu-
dothelphusids are in the subfamily Pseudothelphusinae assigned to five Tribes: Pseu-
dothelphusini (Mexico), Potamocarcinini (Central America and Mexico), Hypolob-
ocerini (from Venezuela to Peru, plus Central America, and Mexico), Strengerianini
(Colombia and Venezuela), and Kingsleyini (the Lesser Antilles, Venezuela, Colombia,
and northern Brazil). The eastern limits of the Pseudothelphusidae in the Amazon
basin is in Ceara State, Brazil, while their southwestern limit in the Amazon basin is
marked by the watershed of the Ucayali River, south of which there are no species of
pseudothelphusids (Rodriguez and Magalhies 2005).

The Trichodactylidae is the smallest of all freshwater crab families (15 genera, 47 spe-
cies) and represents only 4% of the world’s freshwater crab diversity. Despite this, the
family is widely distributed and has representatives in 16 countries, most of which are in
South America (Table 2) (Rodriguez 1992, Ng et al. 2008, Yeo et al. 2008, Cumberlidge
et al. 2009). The vast majority of trichodactylid species are found below 100 m above
sea level in the Magdalena river basin and Lake Maracaibo in Colombia and Venezuela,
in the coastal lowlands of the Guyanas and Brazil, and in the lowland river basins of the
Amazon, Orinoco, Paraguay, and Parana. A few species of trichodactylids reach up to 900
m above sea level in the Andes foothills (Campos 2005). Countries with trichodactylids
include Colombia, Venezuela, French Guiana, Guyana, Suriname, Brazil, Ecuador, Peru,
Bolivia, Paraguay, Uruguay, and Argentina (Fig. 2, Table 2). Outside of South America
there are four trichodactylid species in Veracruz, Tabasco, Oaxaca, and Chiapas in Mexico
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Figure 2. Distribution of Trichodactylidae based on all known point localities (n = 853).
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Figure 3. Distribution of threatened species of Neotropical freshwater crabs (Pseudothelphusidae and
Trichodactylidae) based on all known point localities (n = 173).
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Figure 4. Distribution of Data Deficient species of Neotropical freshwater crabs (Pseudothelphusidae
and Trichodactylidae) based on all known point localities (n = 338).

(Avotrichodactylus constrictus, A. oaxensis, Rodriguezia mensabak, and R. villalobosi) (Magal-
hées and Tiirkay 2012); one species (7richodactylus quinquedentatus) from Colombia and
Nicaragua (Smalley and Rodriguez 1972), and one species (Poppiana dentata) from Trini-
dad (which is also found on the neighboring mainland in Venezuela, Suriname, Guyana,
and French Guiana, and in Nicaragua) (Magalhaes and Tiirkay 2008a). The Trichodac-
tylidae includes two subfamilies: the Trichodactylinae, with 3 genera, two from Mexico
(Avotrichodactylus and Rodriguezia) and one from South and Central America (77ichodac-
tylus); and the Dilocarcininae, with 9 genera that are found throughout South America
(Rodriguez 1992, Magalhaes and Tiirkay 1996a, b, ¢, 2008a, b). Interestingly, this classi-
fication (Ng et al. 2008) groups together at the subfamily level the four disjunct species of
trichodactylids found in Mexico with the genus Zrichodactylus that includes species from
the Magdalena basin and Amazon slopes in Colombia, a species from Nicaragua and Co-
lombia, species from the Atlantic coastal river systems of southeastern Brazil, and species
from the Paraguay and Parana basins in southern Brazil and Argentina.

Hotspots of freshwater crab diversity

Colombia stands out as the most diverse and the most species rich part of the region (21
genera, 102 species, 2 families) (Table 2) with biodiversity hotspots located in forested
mountainous regions where deep valleys and a complex topographical relief are favorable
for genetic isolation and allopatric speciation. The pseudothelphusid fauna of Colombia
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comprises 13 genera and 88 species in one subfamily (Pseudothelphusinae) and four
tribes (Hypolobocerini, Strengerianini, Kingsleyini, and Potamocarcinini). There are dis-
tinct northern and southern components of pseudothelphusid distribution in Colombia,
with the dividing line coinciding with the watersheds of the San Juan, Cauca, and Mag-
dalena river basins. The southern component of this fauna is dominated by Hypolobocera,
Lindacatalina, and Moritschus and extends from southern Colombia into Ecuador and
Peru, and also includes species from southeast Colombia and the Amazonian and Pacific
slopes of Ecuador. The trichodactylid fauna of Colombia comprises 8 genera, 14 species
in two subfamilies: Trichodactylinae (one genus) and Dilocarcininae (7 genera).

The next most species-rich country is Mexico (17 genera, 67 species, 2 families)
(Table 2) with a freshwater crab fauna dominated by pseudothelphusids with 15 genera,
and 63 species in one subfamily (Pseudothelphusinae) and three tribes (Pseudothelphusini,
Potamocarcinini, and Hypolobocerini). Mexico’s trichodactylid fauna is much smaller
and comprises just 4 species in 2 genera all in the subfamily Trichodactylinae. Freshwater
crab diversity in Mexico is highest in the Isthmus of Tehuantepec and Chiapas State,
possibly because this is where species from three pseudothelphusid tribes overlap with
species of trichodactylids (Villalobos and Alvarez 2010).

Brazil is the third most species-rich Neotropical country (16 genera, 50 species, 2
families) with a fauna that is dominated by trichodactylids (10 genera, 31 species, 2
subfamilies), and fewer pseudothelphusids (6 genera, 19 species, all Pseudothelphusi-
nae, Kingsleyini). Venezuela is the fourth most species-rich Neotropical country (18
genera, 44 species, 2 families), made up of 11 genera and 35 species of pseudothel-
phusids (all Pseudothelphusinae, in three tribes, Hypolobocerini, Kingsleyini, and
Strengerianini), and 7 genera and 9 species of trichodactylids (all Dilocarcininae).

The freshwater crab fauna of Ecuador (7 genera, 26 species, 2 families) includes 3
genera and 21 species of pseudothelphusids (all Pseudothelphusinae, Hypolobocerini),
and 4 genera and 5 species of trichodactylids (all Dilocarcininae). Finally, Peru (11
genera, 22 species, 2 families) has a fauna dominated by trichodactylids (14 species
and 8 genera, in 2 subfamilies Dilocarcininae and Trichodactylinae), with a smaller
pseudothelphusid fauna consisting of 8 species and 2 genera (all Pseudothelphusinae
in 2 tribes Kingsleyini and Hypolobocerini). Freshwater crabs of both families are
completely absent from Chile. Despite warm subtropical climates freshwater crabs are
absent in many islands of the Caribbean including Jamaica, The Cayman Islands, The
Bahamas, Grenada, Antigua, and Anguilla.

When distribution patterns are considered at the genus level (Table 2) the taxo-
nomic diversity of Neotropical freshwater crabs is again by far the highest in Co-
lombia (21 genera), Venezuela (18 genera), Mexico (17 genera), Brazil (16 genera),
and Peru (11 genera). Diversity is lower in Ecuador (7 genera), Guyana, Suriname,
Bolivia, Paraguay, French Guiana, Nicaragua, and Guatemala (6 genera), and in
Argentina and Panama (5 genera) (Table 2). Costa Rica, El Salvador and Belize each
have 4 genera, Trinidad and Tobago has 3 genera, Honduras and Cuba each have 2
genera, while Uruguay and the other islands of the Greater and Lesser Antilles each
have 1 genus.
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Widespread species: Pseudothelphusidae

Thirteen (out of 34) pseudothelphusid freshwater crab genera and 28 (out of 283) spe-
cies have a wide distribution that easily exceeds 20,000 km?* and includes more than one
country. Notably, Fredius reflexifrons is found in six countries (Brazil, French Guiana,
Guyana, Peru, Suriname, Venezuela), Potamocarcinus magnus is found in five countries
(Mexico, Guatemala, Honduras, El Salvador, Costa Rica), and Kingsleya latifrons (Guy-
ana, French Guiana, Suriname, Brazil) and Raddaus bocourti (Mexico, Belize, Guate-
mala, El Salvador) are found in four countries. Other widespread species found in three
countries include Potamocarcinus armatus (Mexico, Guatemala, Nicaragua), P rich-
mondi (Nicaragua, Costa Rica, Panama), Fredius denticulatus (Brazil, French Guiana,
Suriname) and F fistkaui (Venezuela, Guyana, Brazil), and Prionothelphusa eliasi (Bra-
zil, Colombia and Venezuela). Finally, 17 widespread species are found in two coun-
tries: Rodriguezus garmani (Trinidad and Tobago, Venezuela), Fredius beccarii (Guyana,
Venezuela), Zilchia zilchi (El Salvador, Honduras), Hypolobocera caputii and Moritschus
henrici (both Ecuador, Peru), Prychophallus exilipes (Costa Rica, Panama), Hypolobocera
bouvieri angulata, Orthothelphusa holthuisi (Colombia, Venezuela), and Hypolobocera ex-
uca, Lindacatalina latipenis, L. orientalis, and L. sumacensis (all Colombia, Ecuador), Fre-
dius estevisi and E platyacanthus (Brazil, Venezuela), Kingsleya siolii (Brazil, Suriname),
Zilchia aspoekorum (Belize, Mexico), and Raddaus tuberculatus (Guatemala, Mexico).

The majority of pseudothelphusids (22 species) that have a widespread distribution
exceeding 20,000 km? are assessed as Least Concern. However, there are some species
with a small distributional range that spans the border between two neighboring coun-
tries that are assessed as either Vulnerable: Hypolobocera exuca (Colombia, Ecuador),
Kingsleya siolii (Brazil, Suriname) and Zilchia aspockorum (Belize, Mexico), or Data
Deficient: Fredius platyacanthus (Brazil, Venezuela), Lindacatalina latipenis and L. su-
macensis (both Colombia, Ecuador), Orthothelphusa holthuisi (Colombia, Venezuela),
and Prychophallus exilipes (Costa Rica, Panama).

Widespread Species: Trichodactylidae

Some 8 out of 15 trichodactylid freshwater crab genera and 20 out of 47 species have
a wide distributional range exceeding 20,000 km? that spans more than one country:
all are assessed as Least Concern. Notably, Valdivia serrata is found in nine countries
(Bolivia, Brazil, Colombia, Ecuador, Peru, Venezuela, Guyana, Suriname, French Gui-
ana), Poppiana dentata in eight countries (Brazil, Colombia, French Guiana, Guyana,
Nicaragua, Suriname, Trinidad and Tobago, Venezuela), and Sylviocarcinus pictus in
seven countries (Colombia, Brazil, Bolivia, Peru, Argentina, French Guiana, Guyana).
Dilocarcinus pagei is found in six countries (Argentina, Brazil, Bolivia, Colombia, Para-
guay, Peru), and Sylviocarcinus devillei and Moreirocarcinus emarginatus are both found
in 5 countries (Bolivia, Brazil, Colombia, Ecuador, and Peru; and Brazil, Colombia,
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Ecuador, Peru, and Venezuela respectively). Four species are found in four countries:
Trichodactylus kensleyi (in Argentina, Brazil, Paraguay and Uruguay) and Poppiana ar-
gentiniana, Valdivia camerani, and Trichodactylus borellianus (in Argentina, Bolivia,
Brazil, and Paraguay). Seven species are found in three countries (Rotundovaldivia
latidens, Sylviocarcinus maldonadoensis, S. australis, Trichodactylus faxoni, 1. panoplus,
Valdivia cururuensis and Zilchiopsis oronensis), four species are found in two countries
(Bottiella niceforei, B. cucutensis, Forsteria venezuelensis, T. quinquedentatus), and three
species are found in one country (Zrichodactylus petropolitanus, Valdivia novemdentata,
and Zilchiopsis collastinensis).

Distribution patterns and habitat

Freshwater crabs are found in all major habitat types in the Neotropics (Thieme et al.
2005; Abell et al. 2008) including rivers, rapids, swamps, lakes, caves, and mountain
streams and species belonging to both families prefer warm-water habitats year round.
The Pseudothelphusidae are typically found in small mountain streams above 400 m
above sea level, which may in part reflect their ability to breathe air and live a semi-
terrestrial existence. Pseudothelphusids reach their highest diversity in the rivers and
streams that drain the highland areas of the cordilleras of Colombia and Ecuador. In
contrast, trichodactylids are most abundant in the vast network of lowland rivers of
South America that make up the Amazon, Orinoco, Paraguay, and Parana basins (Cum-
berlidge et al. 2009). Species diversity tends to be highest where vegetation cover is dens-
est and water availability is highest, and there are fewer, or no species found in the more
arid ecosystems and those with colder water temperatures. The pattern of the dominance
of Pseudothelphusidae in Colombia, Venezuela, Ecuador, Peru, Mexico, Central Ameri-
ca, and the Caribbean, and their absence in Bolivia, Uruguay, Paraguay, southern Argen-
tina, and Chile probably reflects an origin somewhere in Colombia and Venezuela, from
where they spread out north to Central America and Mexico, east to the Guyanas and
Lesser Antilles, and south as far as Brazil and Peru (Rodriguez 1982, 1986).

Similarly the dominance of Trichodactylidae in the Amazon, Orinoco, Paraguay, and
Parana River basins and their absence from Chile and from aquatic ecosystems at high
altitudes in the Andes elsewhere in South America reflects their preference for an aquatic,
rather than a semiterrestrial life (Rodriguez 1982, 1986). However, it is harder to explain the
presence of trichodactylids in Central America, Mexico, and Trinidad in localities that lie
well outside of the major river basins of the South American subcontinent (Rodriguez 1992).

Twenty-four species of neotropical freshwater crabs are found in caves (22 pseudothel-
phusids and two trichodactylids), and are either fully adapted to a life in caves, or are visi-
tors to caves and have a distribution that also includes surface waters (Table 3). Twelve
species of cave-dwelling freshwater crabs are from Mexico, five from Central America
(Belize 1, Guatemala 3, and Costa Rica 1), two from the Caribbean (Cuba 1, Puerto Rico,
and St. Croix 1), and five from South America (Colombia, 2 and Venezuela 3).
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Table 3. Species of Neotropical freshwater crabs that are associated with caves, and the country where each
species occurs. The family, subfamily/tribe for each species are also shown, together with its IUCN Red List
conservation status. LC = Least Concern, EN = Endangered, DD = Data Deficient. For explanation of Red
List categories see IUCN (2003). * = recently described species, not assessed yet for conservation status.

Family Tribe Species Country ;:t ::l:s
Pseudothelphusidae Strengerianini Neostrengeria charalensis Colombia LC
Pseudothelphusidae Strengerianini Neostrengeria sketi Colombia | DD
Pseudothelphusidae Hypolobocerini Achlidon puntarenas Costa Rica | DD
Pseudothelphusidae Epilobocerinae Epilobocera cubensis Cuba LC
Pseudothelphusidae Hypolobocerini Phrygiopilus acanthophallus Guatemala | DD
Pseudothelphusidac | Potamocarcinini Typhlopseudothelphusa juberthiei Guatemala | DD
Pscudothelphusidac | Potamocarcinini Zilchia falcata Guatemala | DD
Pseudothelphusidae | Potamocarcinini Typhlopseudothelphusa acanthochela Belize DD

Trichodactylidae Trichodactylinae Avotrichodactylus constrictus Mexico LC

Trichodactylidae Trichodactylinae Rodriguezia mensabak Mexico DD
Pseudothelphusidae Hypolobocerini Phrygiopilus montebelloensis Mexico DD
Pseudothelphusidae Hypolobocerini Phrygiopilus yoshibensis Mexico DD
Pseudothelphusidae | Potamocarcinini Odontothelphusa monodontis Mexico DD
Pseudothelphusidae | Potamocarcinini Potamocarcinus leptomelus Mexico DD
Pseudothelphusidae | Pseudothelphusini Pseudothelphusa mexicana Mexico DD
Pseudothelphusidae | Pseudothelphusini Tehuana complanata Mexico DD
Pseudothelphusidae | Potamocarcinini Typhlopseudothelphusa hyba Mexico DD
Pseudothelphusidae | Potamocarcinini Typhlopseudothelphusa mocinoi Mexico EN
Pseudothelphusidae | Potamocarcinini Sylvathelphusa cavernicola Mexico *
Pseudothelphusidae | Potamocarcinini Villalobosus lopezformenti Mexico DD
Pseudothelphusidae Epilobocerinae Epilobocera sinuatifrons Puerto Rico | LC
Pseudothelphusidae Strengerianini Chaceus caecus Venezuela | DD
Pseudothelphusidae Strengerianini Chaceus turikensis Venezuela | DD
Pscudothelphusidac | Pseudothelphusini Rodriguezus garmani Venezuela LC

Freshwater crab endemism (Table 4)

The majority of freshwater crab species found in Colombia (81%) are country endem-
ics: 78 species of pseudothelphsids and 5 species of trichodactylids (Cumberlidge et
al. 2009). The high degree of endemism in Colombia’s freshwater crab fauna at the
species level (83 of 102 species, 81%) is also seen to a lesser extent at the genus level
(9 of 21 genera, 43%), but not at the family level (neither of the two families are
exclusively found in Colombia). Many of the Colombian endemics are found in the
isolated mountain streams and in the middle stretches of rivers associated with rainfor-
est (Campos 2005). Mexico’s freshwater crab fauna has the next highest number of
country endemics (66 of 67 species, 97%) that is also seen at the genus level (13 of 17
genera, 76%), but not at the family level (neither of the two families are exclusively
found in Mexico). Many of the Mexican endemics are found in the isolated mountain
streams and in the middle stretches of rivers associated with the rainforests and caves
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Table 4. Countries that host endemic species of Neotropical freshwater crabs. First number indicates
the number of species of Pseudothelphusidae (P), the second number indicates the same data for the

Trichodactylidae (T).

Country No. Endemic Sp. (B, T)
Colombia 78,5
Mexico 62,4
Venezuela 22,0
Panama 12,1
Ecuador 11,0
Costa Rica 9,0
Cuba 9,0
Guatemala 9,0
Brazil 7,10
Peru 6,3
El Salvador 3,0
Nicaragua 3,0
Belize 2,0
Dominican Republic 2,0
Guyana 2,0
Haiti 1,0
Honduras 1,0
Suriname 1,0
Trinidad 1,0
Bolivia 0,1

(Villalobos and Alvarez 2010). All species of freshwater crabs found in Cuba and His-
paniola are island endemics.

Conservation status

The conservation status of the 298 species of freshwater crabs known from the Neo-
tropical region in 2009 was evaluated against the [UCN (2003) Red List criteria (ver-
sion 3.1) and is available on the Red List site (www.iucn.redlist.org). These results
were summarized by Cumberlidge et al. (2009). The conservation status of species
described since that work (Table 1) has not yet been assessed. Unfortunately, about
half of all Neotropical freshwater crabs (148 species) are too poorly known to submit
to the assessment protocols and are listed as Data Deficient, notably some 80% of the
diverse Mexican fauna (Tables 5, 6). Of the remaining 150 species that could be as-
sessed (belonging to 22 genera and 2 families) the majority (107 species) were found
to be of Least Concern, and most of these species either live in rivers, marshy lowlands,
or in mountain streams in the forested highlands (Cumberlidge et al. 2009). For the
Pseudothelphusidae, 111 out of 251 species were assessed (140 species were data de-
ficient), and of these, 72 species of Least Concern, 2 species were Critically Endan-
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Table 5. Summary of the Red List assessments of the two families of Neotropical freshwater crabs based
on data from Cumberlidge et al. (2009). Assessed = number of species that could be assessed using the
IUCN Red List protocols; Thr. = total number of species assessed in one of the threatened categories (VU
= Vulnerable, EN = Endangered, CR = Critically Endangered); LC = Least Concern, NT = Near Threat-
ened, DD = Data Deficient. For explanation of Red List categories see [UCN (2003).

Family Total Sp. | Assessed | Thr. |Thr. (%)| VU | EN | CR LC NT | DD
Pseudothelphusidae | 251 111 38 34.2 33 3 2 72 1 140
Trichodactylidae 47 39 4 10.3 3 1 0 35 0 8

Total 298 150 42 28.3 36 4 2 107 1 148

Table 6. Summary of the countries in the Neotropical region that have threatened species of freshwater
crabs based on data from Cumberlidge et al. (2009). Assessed = number of species that could be assessed
using the [UCN Red List protocols; Thr. = total number of species assessed in one of the threatened cat-
egories (VU = Vulnerable, EN = Endangered, CR = Ciritically Endangered); LC = Least Concern, NT =
Near Threatened, DD = Data Deficient.

Country Total Sp. | Assessed | Thr. | Thr. (%) | VU | EN | CR | LC | NT | DD
Colombia 101 60 14 23.3 13 0 1 45 1 41
Venezuela 42 31 7 22.6 7 0 0 24 0 11
Mexico 63 19 6 31.6 2 3 1 13 0 44
Ecuador 27 19 5 36.8 5 0 0 12 0 8
Peru 25 21 3 14.3 3 0 0 0 0 4
El Salvador 8 6 2 33.3 2 0 0 4 0 2
Costa Rica 13 7 2 28.6 2 0 0 5 0 6
Brazil 45 38 2 10.5 1 1 0 34 0 7
Suriname 11 10 1 10.0 1 0 0 0 0 1
Honduras 6 6 1 33.3 1 0 0 4 0 0
Haiti 1 1 1 100.0 1 0 0 0 0 0
Guatemala 13 7 1 28.6 1 0 0 5 0 6
Dominican Rep. 2 1 100.0 1 0 0 0 0 0
Cuba 9 9 1 11.0 1 0 0 0 0 0

gered, 3 species were Endangered Ciritically Endangered, 3 species were Endangered,
and 33 species were Vulnerable (Tables 5, 6). For the Trichodactylidae, 39 out of 47
species were assessed (8 species were Data Deficient), and of these, 35 species were of
Least Concern, one species was Endangered, and three were Vulnerable (Table 6). For
both families combined, 42 of the 150 assessed species of Neotropical freshwater crabs
(28%) were listed in one of three threatened categories, either as Critically Endangered
(2 species), Endangered (4 species) or Vulnerable (36 species) (Table 7). One species
was assessed as near threatened, and no species of Neotropical freshwater crabs was
confirmed as Extinct or Extinct in the Wild. However, it should be noted that a species
cannot be formally assessed as extinct until exhaustive surveys probing its disappearance
have been carried out. Because conservation status could notbe assigned to large numbers
of Data Deficient species (148), the proportion of threatened species in Cumberlidge
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Table 7. Threatened species of Neotropical freshwater crabs. P = Pseudothelphusidae, T = Trichodactyli-
dae. For explanation of Red list categories see IUCN (2003).

Family/Subfamily/Tribe Taxon TUCN Red List Category Distribution
T. (Trichodactylinae) Trichodactylus crassus EN Blabiii) Brazil
P. (Kingsleyini) Kingsleya siolii VU Blab(iii); D2 Brazil, Suriname
P, (Kingsleyini) Fredius platyacanthus VU Blab(iii); D2 Brazil, Venezuela
P. (Kingsleyini) Fredius stenolobus VU Blab(iii); D2 Brazil, Venezuela
P. (Hypolobocerini) Hypolobocera alata VU Blab(iii); D2 Colombia
P. (Hypolobocerini) Hypolobocera andagoensis VU Blab(iii); D2 Colombia
P. (Hypolobocerini) Hypolobocera barbacensis VU Blab(iii); D2 Colombia
P. (Hypolobocerini) Hypolobocera cajambrensis VU Blab(iii); D2 Colombia
P. (Hypolobocerini) | Hypolobocera rotundilobata VU Blabiii); D2 Colombia
P. (Hypolobocerini) Hypolobocera velezi VU Blab(iii); D2 Colombia
P. (Hypolobocerini) Moritschus altaquerensis VU Blab(iii); D2 Colombia
P. (Kingsleyini) Fredius granulatus VU Blab(iii); D2 Colombia
P. (Strengerianini) Chaceus ibiricensis VU Blab(iii)+2ab(iii); D2 Colombia
P. (Strengerianini) Strengeriana antioquensis | CR Blab(i,ii,iii, iv,v) +2ab(i,ii, i, iv;v) Colombia
T. (Dilocarcininae) Bottiella medemi VU Blab(iii)+2ab(iii) Colombia

P. (Hypolobocerini)

Hypolobocera exuca

VU Blab(iii); D2

Colombia, Ecuador

P. (Hypolobocerini)

Lindacatalina sumacensis

VU Blab(iii); D2

Colombia, Ecuador

T. (Dilocarcininae)

Bottiella cucutensis

VU Blabiii)+2ab(iii

Colombia, Venezuela

P. (Potamocarcini)

Allacanthos pittieri

VU Blab(iii); D2

Costa Rica

P. (Potamocarcini)

Prychophallus tristani

VU Blab(iii)+2ab(iii); D2

Costa Rica

P. (Epilobocerinae

Epilobocera wetherbeei

VU Blab(iii); D2

Dominican Republic

P. (Hypolobocerini) Hypolobocera delsolari VU Blab(iii); D2 Ecuador
P. (Hypolobocerini) Hypolobocera rathbuni VU Blab(iii); D2 Ecuador
P. (Hypolobocerini) Moritschus ecuadorensis VU Blab(iii); D2 Ecuador
P. (Hypolobocerini) Elsalvadoria zurstrasseni VU Blab(iii)+2ab(iii); D2 El Salvador
El Salvador,

P, (Hypolobocerini)

Raddaus mertensi

VU D2

Guatemala, Honduras

P. (Hypolobocerini)

Phrygiopilus acanthophallus

VU Blab(iii); D2

Guatemala

P. (Epilobocerinae) Epilobocera haytensis VU Blabiii) Haiti, Dominican Rep.
P. (Potamocarcini) Potamocarcinus roatensis VU D2 Honduras
P. (Potamocarcini) Potamocarcinus hartmanni VU Blab(ii)+2ab(ii); D2 Mexico
P. (Potamocarcini) Biphlopseudothelphusa EN Blab(ii)+2abl(iii) Mexico
mocinoi
P. (Pseudothelphusini) Tehuana lamothei EN Blab(ii,iii) +2ab(ii,iii Mexico
P. (Pseudothelphusini) Tehuana poglayenorum EN Blab(ii,iii) +2ab(ii,iii Mexico
P. (Pseudothelphusini) Tehuana veracruzana CR Blab(i,ii,iii,iv,v)+2ab(i,ii,iii, iv;v) Mexico
T. (Trichodactylinae) | Avosrichodactylus oaxensis VU Blabiii)+2ab(iii) Mexico
P (Hypolobocerini) | Hypolobocera gracilignatha VU D2 Peru
P, (Hypolobocerini) Hypolobocera lamercedes VU Blab(iii); D2 Peru
P. (Hypolobocerini) Hypolobocera peruviana VU D2 Peru
P. (Kingsleyini) Microthelphusa forcarti VU Blab(iii); D2 Venezuela
P (Kingsleyini) Neopseudothelphusa fossor VU Blabiii); D2 Venezuela
P. (Kingsleyini) Rodriguezus trujillensis VU Blabdiii)+2ab(iii); D2 Venezuela
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etal. (2009) (32%) is almost certainly an underestimation. This means that the number
of threatened species could well increase should a Data Deficient species subsequently
be assessed as threatened (Cumberlidge et al. 2009). Despite the large numbers of
specimens available very little information is available on population levels and trends,
except for a qualitative estimate (e.g., whether common or rare) based on the number
of sites at which a species is present and its relative abundance at each site.

With only 42 out of 298 species of Neotropical freshwater crabs known in 2009
assessed as threatened with global extinction (Tables 5-7), the region’s largely endemic
freshwater crab fauna (Table 4) does not appear at first sight to be in immediate trouble
compared with other aquatic groups found in the same freshwater habitats (e.g., fish,
molluscs, and dragonflies) (Collen et al. 2008). The 107 species of Neotropical freshwater
crabs judged to be of Least Concern (35 species of trichodactylids, and 72 species of pseu-
dothelphusids) have a wide distribution in rivers, lakes, highland streams and lowland
wetlands, and appear to be tolerant of changes in land use that affect aquatic ecosystems.

ThreatstoNeotropicalfreshwatercrabsincludehabitatdestructiondrivenbyincreasing
agriculture, the demands of increasing industrial development, and the alteration of fast
flowing rivers for the creation of hydroelectric power (Cumberlidge et al. 2009). Even
species assessed as Least Concern could suffer a catastrophic decline should there be
abrupt changes in land development, hydrology, or pesticide-use regimes. Species with
a narrow distribution are vulnerable to extreme population fragmentation and could
suffer a rapid decline and even extinction in a relatively short time should dramatic
changes in land-use affect their habitat. The 148 species of Neotropical freshwater crabs
judged to be Data Deficient are mostly rare species, and their conservation status needs
to be re-evaluated once more information comes to light. It is hoped that prioritizing
species for conservation action through the Red List assessment process will lead to the
development of conservation recovery plans for threatened species in the future.

Conclusions

Thisstudy confirms that freshwater crabs are completely absent from all parts of the Nearctic
region (even in the neighboring warmer parts of northern Mexico and southern Florida,
USA), and that the northern limits of their distribution coincide with the Nearctic/
Neotropical boundary in Mexico and the presence of arid regions lacking permanent
freshwaters (i.e., the Sonoran and Chihuahuan Deserts). Species richness of freshwater
crabs increases south of this boundary in Mexico and reaches a peak in the States of
Veracruz, Tabasco, Oaxaca, and Chiapas. The uneven pattern of species-richness — high in
Mexico, low in Central America, and high in Colombia — is difficult to explain by simply
invoking an even spread of species out of a center of origin somewhere in Colombia
—Venezuela (Rodriguez 1982, 1992), and further studies are necessary. The relatively low
species richness of freshwater crabs in Brazil is unexpected given its vast area and rich
biodiversity, and may reflect the dominance of trichodactylids and a general paucity of
species-rich pseudothelphusids in the Brazilian fauna. The abundance of freshwater crabs
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in Colombia, Ecuador, and Peru coincides with a freshwater habitat species diversity
hotspot (that is defined by overlapping distributions of stenotopic species based on com-
bined data from vertebrates and invertebrates (Collen et al. 2008)). All countries in the
Neotropical region are still in a phase of exploration and steep rises in species numbers of
pseudothelphusids are expected once more surveys have been completed.

The Neotropics are the second most diverse region in the world for freshwater crabs,
and there are 42 species from 14 countries within this region that may be threatened
with extinction. The finding that 34% of pseudothelphusids and 10% of trichodac-
tylids are threatened, and that many others are poorly known, can be used to develop
a conservation strategy for these species, and supply a focus for future research efforts
(Cumberlidge et al. 2009). Although some species of Neotropical freshwater crabs have
been quite well studied a clear majority are known only from either the type locality or
from just a few localities, and in these cases further collections are necessary to ascertain
their actual distributions. The restricted range of many species from the Neotropics,
together with the on-going human induced loss of habitat in many parts of the region, are
a cause for concern for the long-term security of elements of this fauna. Conservation
activities should therefore be aimed primarily at preserving the integrity of sites
and habitats while at the same time closely monitoring key populations. Significant
areas of the Neotropics still remain insufficiently explored, and the focus of new
efforts should be on new species discovery through increased collection in remote areas
and the refinement of taxonomic skills. These efforts should also focus on conserving
threatened species, and on seeking out data deficient species. Gathering current data
on distribution, natural history, population trends, threats, and endemism of the
Neotropical region’s highly diverse freshwater crabs will enable the updating of the
IUCN Red Lists, and the development of conservation strategies for this understudied
diverse and potentially highly threatened fauna.

Acknowledgements

The expert contributions of Célio Magalhaes, Martha Campos and the second and third
authors to the global assessment for the Neotropical freshwater crabs are recognized
here. Amy Peterson (Northern Michigan University, USA) is thanked for her assis-
tance with the georeferencing of large numbers of pseudothelphusid and trichodactylid
localities. Gema Armenddriz and Benjamin Quiroz (Instituto de Biologfa, UNAM,
Mexico) are thanked for adding records to the freshwater crab database and for
creating the maps.

References

Abell R, Thieme ML, Revenga C, Bryer M, Kottelat M, Bogutskaya N, Coad B, Mandrak N,
Balderas SC, Bussing W, Stiassny MLJ, Skelton P, Allen GR, Unmack B, Naseka A, Ng



150 Neil Cumberlidge et al. | ZooKeys 457: 133—157 (2014)

R, Sindorf N, Robertson J, Armijo E, Higgins JV, Heibel T], Wikramanayake E, Olson
D, Lopez HL, Reis RE, Lundberg JG, Perez MHS, Petry P (2008) Freshwater ecoregions
of the world: a new map of biogeographic units for freshwater biodiversity conservation.
BioScience 58(5): 403—414. doi: 10.1641/B580507

Acha PN, Szyfres B (2001) Zoonoses and Communicable Diseases Common to Man and Ani-
mals. Pan American Health Organization, 3" edition. Washington, DC, 384 pp.

Alvarez F (1987) Pseudothelphusa mexicana, a new freshwater crab from the State of Guerrero, Mexico
(Brachyura: Pseudothelphusidae). Proceedings of the Biological Society of Washington 100: 1-4.

Alvarez F (1989) Smalleyus tricristatus, new genus, new species, and Pseudothelphusa parabel-
liana, new species (Brachyura: Pseudothelphusidae) from Los Tuxtlas, Veracruz, Mexico.
Proceedings of the Biological Society of Washington 102: 45-49.

Alvarez E Villalobos JL (1990) Pseudothelphusa galloi, new species of freshwater crab (Brachyura:
Pseudothelphusidae) from southwestern Mexico. Proceedings of the Biological Society of
Washington 103: 103-105.

Alvarez E Villalobos JL (1991) A new genus and two new species of freshwater crabs
from Mexico, Odontothelphusa toninae and Stygothelphusa lopezformenti (Crustacea:
Brachyura: Pseudothelphusidae). Proceedings of the Biological Society of Washington
104: 288-294.

Alvarez F, Villalobos JL (1994) Two new species and one new combination of freshwater crabs
from Mexico (Crustacea: Brachyura: Pseudothelphusidae). Proceedings of the Biological
Society of Washington 107: 729-737.

Alvarez E Villalobos JL (1995) Lista anotada de los Tipos de la Coleccién de Crustdceos del In-
stituto de Biologia, Universidad Nacional Auténoma de México.1. Cangrejos Verdaderos
del Infraorden Brachyura. Revista de la Sociedad Mexicana de Historia Natural 46: 87-96.

Alvarez E Villalobos JL (1996) Especie nueva de cangrejo de agua dulce del género Pseudothel-
phusa (Brachyura: Pseudothelphusidae) de Guerrero, México. Anales del Instituto de Bi-
ologfa, Universidad Nacional Auténoma de México 67: 297-302.

Alvarez F, Villalobos JL (1997a) Pseudothelphusa ayutlaensis, a new species of freshwater crab
(Brachyura: Pseudothelphusidae) from Mexico. Proceedings of the Biological Society of
Washington 110: 388-392.

Alvarez E Villalobos JL (1997b) Pseudothelphusidae y Trichodactylidae (cangrejos). In:
Gonzélez-Soriano E, Dirzo R, Vogt RC (Eds) Historia Natural de la Regién de Los Tuxtlas,
Veracruz. Primera Edicién, UNAM-CONABIO, 415-418.

Alvarez E Villalobos JL (1998) Six new species of freshwater crabs (Brachyura: Pseudothel-
phusidae) from Chiapas, Mexico. Journal of Crustacean Biology 18: 187-198. doi:
10.2307/1549533

Alvarez E Villalobos JL, Lira E (1996) Decapoda. In: Llorente-Bousquets J, Garcfa-Aldrete
AN, Gonzélez-Soriano E (Eds) Biodiversidad, Taxonomla y Biogeografia de Artrépodos de
Meéxico: Hacia Una Sintesis de su Conocimiento. Primera edicién. Universidad Nacional
Auténoma de México, México, D.E, 103-129.

Alvarez E Villalobos JL, Moreno E (2012a) Pseudothelphusa zongolicae (Decapoda, Pseudothelphusi-
dae), a new species of freshwater crab from Veracruz, Mexico. Crustaceana 85: 1541-1547. doi:
10.1163/15685403-00003132


http://dx.doi.org/10.1641/B580507
http://dx.doi.org/10.2307/1549533
http://dx.doi.org/10.2307/1549533
http://dx.doi.org/10.1163/15685403-00003132
http://dx.doi.org/10.1163/15685403-00003132

Conservation of Neotropical freshwater crabs 151

Alvarez E Villalobos JL, Rojas Y, Robles R (1999) Lista y comentarios sobre los crusticeos
decdpodos de Veracruz, México. Anales del Instituto de Biologia, Universidad Nacional
Auténoma de México 70: 1-27.

Alvarez E Villalobos JL, Armenddriz G, Herndndez C (2012b) Relacién biogeogréfica entre
cangrejos dulceacuicolas y acociles a lo largo de la mexicana de transicidn: revaluacién de la
hipétesis de Rodriguez (1986). Revista Mexicana de Biodiversidad 83: 1073-1083.

Bott R (1967) Fluss-Krabben aus dem westlichen Mittelamerika (Crust. Decap.). Senckenbergi-
ana Biologica 48: 373-380.

Bott R (1968) Fluss-Krabben aus dem &stlichen Mittel-Amerika und von den Grossen Antillen
(Crustacea, Decapoda). Senckenbergiana Biologica 49: 39-49.

Bott R (1969) Preadaption, Evolution und Besiedlungsgeschichte der Siifwasserkrabben der
Erde. Natur und Museum 99: 266-275.

Bott R (1970) Betrachtungen tiber die Entwicklungsgeschichte und Verbreitung der Siisswas-
serkrabben nach der Sammlung des Naturhistorischen Museums in Genf/Schweiz. Review
Suisse de Zoologie 77: 327-344.

Campos MR (1989) Nuevas especies de cangrejos de agua dulce del genero Hypolobocera (Crus-
tacea: Decapoda: Pseudothelphusidae) para Colombia. Trianea 3: 143-147.

Campos MR (1992) New species of fresh-water crabs of the genus Neostrengeria (Crustacea:
Decapoda: Pseudothelphusidae) from Colombia. Proceedings of the Biological Society of
Washington 105(3): 540-554.

Campos MR (1995) A new species of freshwater crab of the genus Strengeriana from Colom-
bia (Crustacea: Decapoda: Pseudothelphusidae). Proceedings of the Biological Society of
Washington 108(1): 98-101.

Campos MR (1997) Primeros registros de la tribu Kingsleyini (Crustacea: Decapoda: Pseu-
dothelphusidae) para Colombia. Caldasia 19(1-2): 269-277.

Campos MR (1999) A new species of freshwater crab of the genus Strengeriana Pretzmann,
1971, from Colombia (Crustacea: Decapoda: Pseudothelphusidae). Proceedings of the
Biological Society of Washington 112(2): 405-409.

Campos MR (2000) Neostrengeria binderi, a new species of pseudothelphusid crab from the east-
ern Andes of Colombia (Crustacea: Decapoda: Brachyura). Proceedings of the Biological
Society of Washington 113(2): 401-405.

Campos MR (2001) A new genus and species of freshwater crab from Colombia (Crusta-
cea: Decapoda: Pseudothelphusidae). Proceedings of the Biological Society of Washington
114(4): 938-943.

Campos MR (2002) Dilocarcinus laevifrons Moreira, 1901: a complete description (Decapoda;
Brachyura: Trichodactylidae). Revista de la Academia Colombiana de Ciencias Exactas,
Fisicas y Naturales 26(99): 285-288.

Campos MR (2003a) A new species of freshwater crab of the genus Poramocarcinus H. Milne
Edwards, 1853 (Crustacea: Brachyura: Pseudothelphusidae) from Colombia. Revista de la
Academia Colombiana de Ciencias Exactas, Fisicas y Naturales 27(103): 283-286.

Campos MR (2003b) A review of the freshwater crabs of the genus Hypolobocera Ortmann,
1897 (Crustacea: Decapoda: Brachyura: Pseudothelphusidae), from Colombia. Proceedings
of the Biological Society of Washington 116(3): 754-802.



152 Neil Cumberlidge et al. | ZooKeys 457: 133—157 (2014)

Campos MR (2004) Neostrengeria lemaitrei, a new species of freshwater crab from Colombia
(Crustacea: Decapoda: Pseudothelphusidae), and the vertical distribution of the genus.
Proceedings of the Biological Society of Washington 117(3): 363-367.

Campos MR (2005) Freshwater crabs from Colombia: A taxonomic and distributional study.
Academia Colombiana de Ciencias Exactas, Fisicas y Naturales. Coleccién Jorge Alvarez
Lleras 24: 1-363.

Campos MR (2010a) Estudio taxonémico de los crusticeos decdpodos de agua dulce
(Trichodactylidae, Pseudothelphusidae) de Casanare, Colombia. Revista de la Academia
Colombiana de Ciencias 34: 257-266.

Campos MR (2010b) A new species of freshwater crab of the genus Neostrengeria Pretzmann,
1965, from Colombia (Crustacea: Decapoda: Pseudothelphusidae). Zootaxa 2482: 64-68.

Campos MR (2011) A new species of freshwater crab of the genus Neostrengeria Pretzmann,
1965, from Meta Department, Colombia (Crustacea: Decapoda: Pseudothelphusidae).
Caldasia 33: 659-664.

Campos MR, Lemaitre R (1998) A new freshwater crab of the genus Neostrengeria Pretzmann,
1965, from Colombia (Crustacea: Decapoda: Brachyura: Pseudothelphusidae), with a key to
the species of the genus. Proceedings of the Biological Society of Washington 111: 899-907.

Campos MR, Lemaitre R (2002) A new species of freshwater crab of the genus Potamocarcinus
H. Milne-Edwards, 1853 (Crustacea: Decapoda: Brachyura: Pseudothelphusidae) from
Panama. Proceedings of the Biological Society of Washington 115: 600-604.

Campos MR, Pedraza M (2006) A new species of freshwater crab of the genus Strengeriana Pretz-
mann, 1971, from Colombia (Crustacea: Decapoda: Pseudothelphusidae), with an updated
key to the species of the genus. Proceedings of the Biological Society of Washington 119:
557-562. doi: 10.2988/0006-324X(2006)119[557:ANSOFC]2.0.CO;2

Campos MR, Pedraza M (2008) Two new species of freshwater crab of the genus Neostrengeria
Pretzmann, 1965, from Colombia (Crustacea: Decapoda: Pseudothelphusidae), with an
updated key of the species of the genus. Caldasia 30: 457-468

Campos MR, Rodriguez G (1984) New species of freshwater crabs (Crustacea: Decapoda:
Pseudothelphusidae) from Colombia. Proceedings of the Biological Society of Washington
97(3): 538-543.

Campos MR, Rodriguez G (1985) A new species of Neostrengeria (Crustacea: Decapoda: Pseu-
dothelphusidae) with notes on geographical distribution of the genus. Proceedings of the
Biological Society of Washington 98(3): 718-727.

Campos MR, Rodriguez G (1988) Notes on the freshwater crabs of the genus Moritschus
Pretzmann, 1965 (Crustacea: Decapoda: Pseudothelphusidae) with description of M.
narinnensis from southern Colombia. Proceedings of the Biological Society of Washington
101(3): 640-643.

Campos MR, Rodriguez G (1993) Three new species of Strengeriana from Colombia (Crusta-
cea: Decapoda: Pseudothelphusidae). Proceedings of the Biological Society of Washington
106(3): 508-513.

Campos MR, Rodriguez G (1995) Two new species of freshwater crabs of the genus Hypolob-
ocera from Colombia (Crustacea: Decapoda: Pseudothelphusidae). Proceedings of the Bio-

logical Society of Washington 108(4): 649-655.


http://dx.doi.org/10.2988/0006-324X(2006)119%5B557:ANSOFC%5D2.0.CO;2

Conservation of Neotropical freshwater crabs 153

Campos MR, Valencia (2004) Two new species of freshwater crabs of the genus Chaceus Pretz-
mann, 1965 from the Serrania De Perija of Colombia (Crustacea: Decapoda: Pseudothel-
phusidae). Proceedings of the Biological Society of Washington 117: 35-41.

Cardona L, Campos M (2012) A new species of freshwater crab of the genus Phallangothelphusa
Pretzmann, 1965, from Colombia (Crustacea: Decapoda: Pseudothelphusidae). Zootaxa
3515: 83-88.

Collen B, Ram M, Dewhurst N, Clausnitzer V, Kalkman V, Cumberlidge N, Baillie JEM
(2008) Broadening the coverage of biodiversity assessments. In: Vie¢ J-C, Hilton-Taylor C,
Stuart SN (Eds) The 2008 Review of the IUCN Red List of Threatened Species. IUCN
Gland, Switzerland, 1-12.

Cumberlidge N (2007) A new species of freshwater crab of the genus Microthelphusa (Brach-
yura: Pseudothelphusidae) from a remote isolated cloud forest on a tabletop mountain in
western Guyana, South America. Zootaxa 1447: 57-62.

Cumberlidge N, Ng PKL, Yeo DCJ, Magalhies C, Campos MR, Alvarez F, Naruse T, Daniels
SR, Esser L], Collen B, Attipoe FYK, Ba FJC, Darwall W, Mclvor A, Ram M (2009)
Freshwater crabs and the biodiversity crisis: importance, threats, status, and conservation
challenges. Biological Conservation 142: 1665-1673. doi: 10.1016/j.biocon.2009.02.038

Herbst JEW (1783) Versuch einer Naturgeschichte der Krabben und Krebse, nebst einer
systematischen Beschreibung ihrer verschiedenen Arten. Gottlieb August Lange, Berlin
and Stralsund, 1-3: 1-515.

Hobbs HH Jr. (1980) A new pseudothelphusid crab from the state of Jalisco, Mexico. Proceed-
ings of the Biological Society of Washington 93: 357-361.

Hobbs HH III (1991) A new pseudothelphusid crab from a cave in southern Costa Rica (Decapoda:
Brachyura). Proceedings of the Biological Society of Washington 104: 295-298.

Huidobro L, Morrone J]J, Villalobos JL, Alvarez F (2006) Distributional patterns of freshwater
taxa (fishes, crustaceans and plants) from the Mexican transition zone. Journal of Biogeog-
raphy 33: 731-741. doi: 10.1111/j.1365-2699.2005.01400.x

TUCN (2003) Guidelines for Application of IUCN red list Criteria at Regional Levels: Version
3.0. IUCN Species Survival Commission. IUCN, Gland, Switzerland and Cambridge, UK.

Magalhides C (1986) Revisio taxondmica dos caranguejos de dgua doce brasileiros da familia
Pseudothelphusidae (Crustacea: Decapoda). Amazoniana 9(4): 609-636.

Magalhdes C (2003) The occurrence of freshwater crabs (Crustacea: Decapoda: Pseudothel-
phusidae) in the Rio Xingu, Amazon Region, Brazil, with description of a new species of
Pseudothelphusidae. Amazoniana 17(3,4): 377-386.

Magalhaes C (2010) A new species of freshwater crab of the genus Microthelphusa (Decapoda,
Pseudothelphusidae) from a tepui in the Serra Do Aracd, state of Amazonas, Brazil. In:
Fransen C, de Grave S, Ng P (Eds) Studies on Malacostraca: Lipke Bijdeley Holthuis Me-
morial Volume. Crustaceana Monographs 14: 453-460.

Magalhies C, Tiirkay M (1986) Brasiliothephusa, a new Brazilian freshwater-crab genus (Crustacea:
Decapoda: Pseudothelphusidae). Senckenbergiana biologica 66(4/6): 371-376.

Magalhies C, Tirkay M (1996a) Taxonomy of the neotropical freshwater crab family
Trichodactylidae. I. The generic system with description of some new genera (Crustacea:
Decapoda: Brachyura). Senckenbergiana Biologica 75(1/2): 63-95.


http://dx.doi.org/10.1016/j.biocon.2009.02.038
http://dx.doi.org/10.1111/j.1365-2699.2005.01400.x

154 Neil Cumberlidge et al. | ZooKeys 457: 133—157 (2014)

Magalhies C, Tiirkay M (1996b) Taxonomy of the neotropical freshwater crab family Trichodac-
tylidae. II. The genera Forsteria, Melocarcinus, Sylviocarcinus, and Zilchiopsis (Crustacea:
Decapoda: Brachyura). Senckenbergiana Biologica 75(1/2): 97-130.

Magalhies C, Tiirkay M (1996¢) Taxonomy of the neotropical freshwater crab family Trichodac-
tylidae. III. The genera Fredilocarcinus, and Goyazana (Crustacea: Decapoda: Brachyura).
Senckenbergiana Biologica 75(1/2): 131-142.

Magalhies C, Tiirkay M (2008a) Taxonomy of the neotropical freshwater crab family Trichodac-
tylidae. IV. The genera Dilocarcinus and Poppiana (Crustacea: Decapoda: Trichodactylidae).
Senckenbergiana Biologica 88(2): 185-215.

Magalhies C, Tiirkay M (2008b) Taxonomy of the neotropical freshwater crab family Trichodac-
tylidae. V. The genera Bottiella and Rotundovaldivia (Crustacea: Decapoda: Trichodactylidae).
Senckenbergiana biologica 88(2): 217-230.

Magalhies C, Tiirkay M (2008¢) A new species of Kingsleya from the Yanomami Indians area
in the Upper Rio Orinoco, Venezuela. (Crustacea: Decapoda: Brachyura: Pseudothelphusi-
dae). Senckenbergiana biologica 88(2): 1-7.

Magalhies C, Tiirkay M (2010) A new freshwater crab of the genus Brasiliothelphusa Magalhies
and Tiirkay, 1986 from Rio Aripuand, southern Amazon Region, Brazil (Decapoda: Pseu-
dothelphusidae). Nauplius 18(2): 103-108.

Magalhies C, Tiirkay M (2012) Taxonomy of the Neotropical freshwater crab family Trichodac-
tylidae, V1. The genera Avorrichodactylus and Rodriguezia (Crustacea: Decapoda: Trichodac-
tylidae). Nauplius 20(1): 27-40. doi: 10.1590/50104-64972012000100004

Magalhaes C, Campos MR, Tiirkay M (2013) Freshwater crabs from eastern Panamd: a new spe-
cies of Potamocarcinus H. Milne Edwards, 1853, and new records of two little-known species
(Crustacea: Decapoda: Pseudothelphusidae, Trichodactylidae). Zootaxa 3702(4): 348-356.
doi: 10.11646/zo0taxa.3702.4.2

Magalhaes C, Lara LR, Wehrtmann IS (2010) A new species of freshwater crab of the genus A/-
lacanthos Smalley, 1964 (Crustacea: Decapoda: Pseudothelphusidae) from southern Costa
Rica, Central America. Zootaxa 2604: 52—60.

Ng PKL, Guinot D, Davie PJF (2008) An annotated checklist of extant brachyuran crabs of the
world. Systema Brachyurorum, Part I. Raffles Bulletin of Zoology (Supplement) 17: 1-286.

Ojeda JC, Alvarez F, Villalobos JL (2013) Revisién de los cangrejos de agua dulce de la familia
Trichodactylidae de México. In: Lépez M, Mejia LM (Eds) La Carcinologia en México:
El Legado del Dr. Alejandro Villalobos 30 Afios Después. Universidad de Quintana Roo,
México, 23-36.

Ortmann AE (1893) Die Decapoden-Krebse des Strasbourg Museums, mit besonderer Beriick-
sichtigung der von Herrn Dr. Duderlein bei Japan und bei den Liu-Kiu-Inseln gesam-
melten und zur Zeit im Strassburger Museum aufbewahrten Formen. VII. Theil. Abthei-
lung: Brachyura (Brachyura genuina Boas) II. Unterabtheilung: Cancroidea, 2. Section:
Cancrinea, 1. Gruppe: Cyclometopa. Zoologische Jahrbiicher Abtheilung fiir Systematik,
Geographie und Biologie der Thiere 7: 411-495.

Ortmann AE (1897) Carcinologische Studien. Zoologische Jahrbiicher Abtheilung fiir Systema-
tik, Geographie und Biologie der Thiere 10: 258-372.

Pretzmann G (1972) Die Pseudothelphusidae (Crustacea Brachyura). Zoologica 42: 1-182.


http://dx.doi.org/10.1590/S0104-64972012000100004
http://dx.doi.org/10.11646/zootaxa.3702.4.2

Conservation of Neotropical freshwater crabs 155

Pretzmann G (1975) Zur Systematik der Pseudothelphusidae (Decapoda, Brachyura). Crusta-
ceana 27: 294-302. doi: 10.1163/156854074X00820

Rathbun M] (1893) Descriptions of new species of American freshwater crabs. Proceedings of
the United States National Museum 16: 649-661. doi: 10.5479/5i.00963801.16-959.649

Rathbun M]J (1898) A contribution to a knowledge of the fresh-water crabs of America. The
Pseudothelphusinae. Proceedings of the United States National Museum 21: 507-537.
doi: 10.5479/51.00963801.21-1158.507

Rathbun MJ (1905) Les Crabes d’eau douce (Potamonidae). Nouvelles Archives du Museum
d’Histoire naturelle, Paris, series 4, 7: 159-321.

Rodriguez G (1980) Description préliminaire de quelques espéces et genres nouveaux de Crabes
d’eau douce de ’Amerique tropicale (Crustacea: Decapoda: Pseudothelphusidae). Bulletin
du Museum Nationale d’Histoire Naturelle, Paris 42 séries 2, section A(3): 889-894.

Rodriguez G (1982) Les crabes d’eau douce d’Amerique. Famille des Pseudothelphusidae.
Faune Tropicale 22: 1-223.

Rodriguez G (1986) Center of radiation of freshwater crabs in the Neotropics. In: Gore RH,
Heck KL (Eds) Crustacean Biogeography. Crustacean Issues 4. Balkema, Rotterdam, 51-67.

Rodriguez G (1992) The freshwater crabs of America. Faune Tropicale 31: 1-189.

Rodriguez G, Campos MR (1989) Cladistic relationships of freshwater crabs of the tribe Stren-
gerianini (Decapoda: Pseudothelphusidae) from the northern Andes, with comments on their
biogeography and descriptions of new species. Journal of Crustacean Biology 9: 141-156.
doi: 10.2307/1548455

Rodriguez G, Campos MR (1998) A cladistic revision of the genus Fredius (Crusta-
cea; Decapoda; Pseudothelphusidae) and its significance to the biogeography of the
Guianan lowlands of South America. Journal of Natural History 32: 763-765. doi:
10.1080/00222939800770391

Rodriguez G, Magalhaes C (2005) Recent advances in the biology of the Neotropical freshwa-
ter crab family Pseudothelphusidae (Crustacea, Decapoda, Brachyura). Revista Brasileira
de Zoologia 22: 354-365. doi: 10.1590/S0101-81752005000200009

Rodriguez G, Pereira G (1992) New species, cladistic relationships, and biogeography of the
genus Fredius (Decapoda: Brachyura: Pseudothelphusidae) from South America. Journal of
Crustacean Biology 12: 298-311. doi: 10.2307/1549082

Rodriguez G, Smalley AE (1969) Los cangrejos de agua dulce de México de la familia Pseu-
dothelphusidae (Crustacea, Brachyura). Anales del Instituto de Biologfa, Universidad Na-
cional Auténoma de México 40: 69-112.

Rodriguez G, Sternberg R (1998) A revision of the freshwater crabs of the family Pseudothel-
phusidae (Decapoda: Brachyura) from Ecuador. Proceedings of the Biological Society of
Washington 111: 110-139.

Rodriguez G, Sudrez H (2004) A revision of the freshwater crabs of the family Pseudothel-
phusidae (Decapoda: Brachyura) from Peru with notes on the southern limits of the family.
Amazoniana 18: 11-28.

Rodriguez G, Campos MR, Lépez B (2002) New species and new records of pseudothelphusid
crabs (Crustacea: Brachyura) from Colombia. Tulane Studies in Zoology and Botany

31(2): 1-17.


http://dx.doi.org/10.1163/156854074X00820
http://dx.doi.org/10.5479/si.00963801.16-959.649
http://dx.doi.org/10.5479/si.00963801.21-1158.507
http://dx.doi.org/10.2307/1548455
http://dx.doi.org/10.1080/00222939800770391
http://dx.doi.org/10.1080/00222939800770391
http://dx.doi.org/10.1590/S0101-81752005000200009
http://dx.doi.org/10.2307/1549082

156 Neil Cumberlidge et al. | ZooKeys 457: 133—157 (2014)

Smalley AE (1964a) A terminology for the gonopods of the American river crabs. Systematic
Zoology 13: 28-31. doi: 10.2307/2411434

Smalley AE (1964b) The river crabs of Costa Rica, and the subfamilies of the Pseudothelphusi-
dae. Tulane Studies in Zoology 12: 5-13.

Smalley AE (1965) Two new freshwater crabs from Nicaragua. Annals and Magazine of Natural
History 7: 651-656. doi: 10.1080/00222936408651511

Smalley AE (1970) A new genus of freshwater crabs from Guatemala, with a key to the middle
American genera (Crustacea, Decapoda, Pseudothelphusidae). American Midland Natu-
ralist 83: 96-106. doi: 10.2307/2424009

Smalley AE, Rodriguez G (1972) Trichodactylidae from Venezuela, Colombia, and Ecuador
(Crustacea: Brachyura). Tulane Studies in Zoology and Botany 17: 41-55.

Smalley AE, Adkison DL (1984) Disparithelphusa pecki, a new genus and species of fresh-
water crab from Mexico (Brachyura: Pseudothelphusidae). Journal of Crustacean Biology
4:127-133. doi: 10.2307/1547901

Sternberg R, Cumberlidge N (2001) Notes on the position of true freshwater crabs within
the brachyrhynchan Eubrachyura (Crustacea: Decapoda: Brachyura). Hydrobiologia
449: 21-39. doi: 10.1023/A:1017560113027

Sternberg R, Cumberlidge N, Rodriguez G (1999) On the marine sister groups of the freshwater
crabs (Crustacea: Decapoda: Brachyura). Journal of Zoology, Systematics and Evolution
Research 37: 19-38. doi: 10.1046/j.1439-0469.1999.95092.x

Thieme ML, Abell RA, Stiassny MJL, Skelton PA, Lehner B (2005) Freshwater Ecoregions of
Africa and Madagascar: A Conservation Assessment. Island Press, Washington, DC, USA.

Villalobos JL (2005) Sistemdtica de los cangrejos de agua dulce de México, Tribu Pseudothel-
phusini Ortmann, 1897 (Crustacea: Decapoda: Brachyura: Pseudothelphusidae). Andlisis
filogenético, biogeogrifico y descripcién de especies nuevas. Tesis Doctoral, Posgrado en
Ciencias Bioldgicas, Universidad Nacional Auténoma de México, 363 pp.

Villalobos JL, Alvarez F (2003) Two new species of freshwater crabs of the genus Zehuana
(Brachyura: Pseudothelphusidae) from southern Mexico. Journal of Crustacean Biology
23:223-229.

Villalobos JL, Alvarez F (2009) Los cangrejos de la familia Pseudothelphusidae (Decapoda:
Brachyura: Eubrachyura) de México, con un apéndice de las especies citadas para América
hasta el 2006. In: Alvarez F, Rodriguez-Almaraz G (Eds) Crustdceos de México: Estado Ac-
tual de su Conocimiento. Universidad Autonoma de Nuevo Leon, Secretaria de Educacién
Pdablica, Monterrey, Nuevo Leon, México, 239-300.

Villalobos JL, Alvarez F (2010) Phylogenetic analysis of the Mexican freshwater crabs of the
tribe Pseudothelphusini (Decapoda: Brachyura: Pseudothelphusidae). Zoological Journal
of the Linnean Society 160: 457-481. doi: 10.1111/j.1096-3642.2009.00606.x

Villalobos JL, Alvarez F (2013) Two new genera and three new species of freshwater crabs
(Crustacea: Pseudothelphusidae: Potamocarcinini) from Chiapas, Mexico. Zootaxa 3599:
457-470. doi: 10.11646/z00taxa.3599.5.3

Villalobos JL, Cantt A, Lira E (1993) Los crustdceos de agua dulce de México. In: Gio-Argez
R, Lépez-Ochoterena E (Eds) Diversidad Bioldgica en México. Revista de la Sociedad
Mexicana de Historia Natural, Volumen Especial XLIV, 267-290.


http://dx.doi.org/10.2307/2411434
http://dx.doi.org/10.1080/00222936408651511
http://dx.doi.org/10.2307/2424009
http://dx.doi.org/10.2307/1547901
http://dx.doi.org/10.1023/A:1017560113027
http://dx.doi.org/10.1046/j.1439-0469.1999.95092.x
http://dx.doi.org/10.1111/j.1096-3642.2009.00606.x
http://dx.doi.org/10.11646/zootaxa.3599.5.3

Conservation of Neotropical freshwater crabs 157

Villalobos JL, Garcia AJ, Veldzquez E (2010) A new species of freshwater crab of the genus Od-
ontothelphusa Rodriguez, 1982 (Crustacea: Decapoda: Pseudothelphusidae) from Chiapas,
Mexico. Zootaxa 2414: 52-58.

Yeo CJ, Ng PKL, Cumberlidge N, Magalhaes C, Daniels SR, Campos MR (2008) Global diver-
sity of crabs (Crustacea: Decapoda: Brachyura) in freshwater. Hydrobiologia 595:275-286.
doi: 10.1007/s10750-007-9023-3


http://dx.doi.org/10.1007/s10750-007-9023-3

	Results of the global conservation assessment of the freshwater crabs (Brachyura, Pseudothelphusidae and Trichodactylidae): The Neotropical region, with an update on diversity
	Abstract
	Introduction
	Methods
	Results
	Neotropical freshwater crab families
	Hotspots of freshwater crab diversity
	Widespread species: Pseudothelphusidae
	Widespread Species: Trichodactylidae
	Distribution patterns and habitat
	Freshwater crab endemism (Table 4)
	Conservation status

	Conclusions
	Acknowledgements
	References
	Research article



