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SPECIES OF DECAPOD CRUSTACEANS AND THEIR DISTRIBUTION IN THE 
AMERICAN MARINE ZOOGEOGRAPHIC PROVINCES* 

by 

ENRIQUE E. BOSCHI 

Consejo Nacional de Investigaciones Científicas y Técnicas (CONICET), 

Facultad de Ciencias Exactas y Naturales, Universidad de Buenos Aires 
and Instituto Nacional de Investigación y Desarrollo Pesquero (INIDEP) 

Paseo Victoria Ocampo N°l, Escollera Norte, (P.O. Box 175), 
7600, Mar del Plata, Argentina. E-mail: eboschi@inidep.edu.ar 

RESUMEN 

Las especies de Crustáceos Decápodos y su distribución en las provincias zoogeográficas marinas ameri­
canas. Se han establecido catorce provincias y dos subprovincias zoogeográficas en las Americas sobre la base 
de la distribución de los crustáceos decápodos marinos de las aguas de las plataformas que incluyen el suprali-
toral, mediolitoral, infralitoral y circalitoral. El número total de especies en esta amplia región, que abarca ambas 
costas oceánicas, desde el Cabo de Hornos en el sur hasta el Océano Ártico en el norte, se estima en 2.472. Los 
resultados de este estudio sobre biodiversidad y distribución de las especies de decápodos se ajusta al carac­
terístico de los grupos de la epifauna marina con una gran amplitud latitudinal y un pronunciado decrecimiento 
del número de especies desde las regiones tropicales hacia las polares y con una cierta distribución clinal. En la 
Provincia Caribeña se halló la más alta densidad de especies que, en un número estimado de 1.058, fue mayor 
que el de la Provincia Panameña del Pacífico tropical donde se registraron 825 especies. En lo que concierne a 
la relación con la riqueza en especies según los grandes grupos de Decápodos, el número más alto se halló en 
los Brachyura con 1.090 especies seguido por los Caridea con 536 especies, los Anomura con 509, los 
Thalassinidea con 157 y los Penaeoidea con 96. Los restantes grupos están representados por un número inferior. 

SUMMARY 

Fourteen marine zoogeographic provinces and two subprovinces were established for the Americas. The num­
ber of species of marine decapod crustaceans recorded in the supralittoral, intertidal, eulittoral and sublittoral 
(continental shelf to 200-300 m) including both, continental coasts from the Arctic Polar region in the north to 
Cabo de Hornos in the south is estimated at 2472 species. The results of this study on the biodiversity and dis­
tribution of decapod species call attention to a common characteristic of typical epifaunal groups of organisms 
with a large range of latitudinal geographic distribution: a high number of species in tropical regions on both 
coasts and a pronounced decrease of taxa towards the polar regions that generates a clear clinal distribution. The 
Caribbean Province showed the largest diversity which, with a total of 1058 species was higher than that of the 
tropical Panamic Province where 825 species were registered. With regard to the species richness in the nine 
major groups of Decapods, the largest number was found in the Brachyura hovering 1090 estimated species fol­
lowed by the Caridea with 536 species, the Anomura with 509 species, the Thalassinidea with 157 and the 
Penaeoidea with 96. The remaining four decapod taxa are represented only by a small number of species. 

Key words: Marine zoogeography, Crustacea Decapoda, North, Central and South America. 
Palabras clave: Zoogeografía marina, Crustacea Decapoda, América del Norte, Central y del Sur. 
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INTRODUCTION 

The decapod crustaceans are invertebrates 
very frequently found in marine littoral and 
brackish waters of the Americas. Most species are 
found in tropical and subtropical regions with a 
marked decrease in numbers towards temperate 
and cold regions. Distribution may depend on the 
influence of environmental factors. On the other 
hand, it may also be attributed to the stability of 
the ecosystems which, in the historical sense of 
the evolution of the earth, may account for the 
existence of a large number of species in the tro­
pical regions (Margalef, 1963). Nevertheless, it 
does not seem to be true in the presently 
constrained biotopes (Abele, 1976 b). In more 
limited areas, with a few latitudinal differences, 
variations and richness of the species may depend 
on the characteristics of the bottom, food avai­

lability, patterns of tides and sea level, composi­
tion of the community, prey-predator relation­
ships, interactions among species, reproduction 
strategies, etc. (Abele, 1974, Abele, 1976 a, 
Brusca and Wallerstein, 1979, Gore et al, 1978, 
Kohn, 1997). In continental shelf waters, the 
oceanic fronts originating in areas between cu­
rrents and tidal fronts may constitute a barrier for 
the distribution of species (Fig 1,2). 

The catalogue of species of decapod crus­
taceans from littoral and coastal seas of both mar­
gins of the American continent has allowed to 
determine the limits of different zoogeographical 
provinces and to quantify the number of species 
found in each of them. In Table 1 the distribution 
of species in the extensive areas under study is 
indicated. Due to the fact that many of them are 
present in more than one province, it can be 
observed that the total data relative to species per 
province and subprovince reach 5,350(') entries 
(Fig 3,4,5). 

(') The number of species and records per province has changed during the course of this study due to publications of ta-
xonomic revisions and changes in the distributions of species. For this reason, the numbers mentioned by the author in pre­
vious papers are slightly different from the ones appearing in this study. 

Figure 1. Zoogeographical provinces and subprovinces of the Americas and their limits. Arctic (1) between Nunivak Is. to 
Strait of Belle Isle; Aleutian (2) Nunivak Is. to Puget Sound; Oregonian (3) Puget Sound to Point Conception; 
Californian (4) Point Conception to Bahía Magdalena; Cortés (5) subprovince, from Tiburón and Angel de la Guarda 
Islands (Gulf of California) to north end of the Gulf; Panamic (6) Bahía Magdalena to Gulf of Guayaquil/Bahía Sechura; 
Galápagos (7) subprovince, Lat. 0°40'N and 1°30'S- long. 89°20'W and 91°50'W; Peru-Chilean (8) Bahía Sechura to the 
north of Chiloé Is.; Magellanic (9) Chiloé Is. to 35° S Southwest Atlantic; Argentinian (10) 43/44° S to Cabo Frío; 
Brazilian (11) Cabo Frío to Delta Rio Orinoco; Caribbean (12) Delta Rio Orinoco to Cabo Rojo, Gulf of Mexico, 
Caribbean Islands and Cape Romano to Cape Canaveral, Florida Peninsula, Bermuda Is.; Texan (13) Cabo Rojo to Cape 
Romano, G. of Mexico; Carolinian (14) Cape Canaveral to Cape Hatteras; Virginian (15) Cape Harteras to Cape Cod; 
Boreal (16) Cape Cod to Strait of Belle Isle. 
Figura I. Provincias y subprovincias zoogeográficas de las Americas y sus límites. Ártica (1) entre la Isla Nunivak al 
Estrecho de Belle Isle; Aleutiana (2) Isla Nunivak a Puget Sound; Oregoniana (3) Puget Sound a Punta Concepción; 
Californiana (4) Punta Concepción a Bahía Magdalena; subprovincia Cortés (5), en el golfo de California, desde las Islas 
Tiburón y Ángel de la Guarda hasta el extremo norte del golfo; Panameña (6) Bahía Magdalena al golfo de 
Guayaquil/Bahía Sechura; subprovincia Galápagos (7), Lat. 0"40'N y 1°30'S- long. 89°20'Wy 91°50'W; Peruano-Chilena 
(8) Bahía Sechura hasta el norte de la isla Chiloé; Magallánica (9) isla Chiloé hasta 35" S en el Atlántico Sudoeste; 
Argentina (10) 43/44" S a Cabo Frío; Brasileña (11) Cabo Frío hasta el delta del río Orinoco; Caribeña (12) delta del 
río Orinoco a Cabo Rojo, golfo de México, islas del Caribe y cabo Romano a cabo Cañaveral, península de Florida, islas 
Bermudas; Texana (13) cabo Rojo a cabo Romano, golfo de México; Caroliniana (14) cabo Cañaveral a cabo Hatteras; 
Virginiana (15) cabo Hatteras a cabo Cod; Boreal (16) cabo Cod a estrecho de Belle Isle. 
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Figure 2. Total number of decapod species per province and subprovince. 
Figura 2. Número total de especies de crustáceos decápodos por provincia y subprovincia. 

Table 1. Distribution per province/*subprovince and group of Decapod Crustacean species of the Americas. 
Tabla 1. Distribución por provincia/*subprovincia por grupos de crustáceos decápodos en las Americas. 

Prov. 

1 
2 
3 
4 
5* 
6 
7* 
8 
9 

10 
11 
12 
13 
14 
15 
16 

Penaeoidea 

1 
9 

7 
20 
14 
37 
11 
12 
3 

19 
35 
50 
28 
30 
19 
4 

Sergestoidea 

1 
1 
2 
4 
3 
7 
? 

3 
2 
5 
6 

15 
2 
4 
5 
4 

Stenopodidea 

1 
3 
2 

5 
8 

2 

Caridea Astacidea Thalassinidea Palinura 

23 
85 
67 
74 
50 

161 
67 
41 
13 
43 
84 

224 
76 
82 
40 
37 

1 
2 
2 
4 
2 
1 
2 
1 

5 
5 
8 
8 

34 
4 
3 
2 

12 
34 
83 
19 
8 
6 
3 

1 
2 
2 
3 
7 
3 
7 
1 
3 

16 
15 
4 
7 
1 
1 

Anomura 

9 
56 
50 
67 
47 

165 
35 
43 
22 
52 

101 
205 

52 
60 
22 
11 

Brachyura 

3 
32 
60 

126 
139 
411 
129 
103 
35 

194 
289 
454 
239 
192 
63 
16 

Total 

37 
182 
193 
301 
265 
825 
253 
212 
79 

330 
572 

1058 
422 
386 
158 
77 

Total 292 6 21 1167 15 234 73 997 2485 5350 
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Figure 3. Distribution of Decapod Crustacean species by group for each province. 
Figura 3. Distribución de las especies de crustáceos decápodos por grupos y provincia. 
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Figure 4. Distribution of Decapod Crustacean species by group for each province. 
Figura 4. Distribución de las especies de crustáceos decápodos por grupos y provincia. 
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Figure 5. Distribution of Decapod Crustacean species by group for each province. 
Figura 5. Distribución de las especies de crustáceos decápodos por grupos y provincia. 
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The total number of species by group is 2472 
(Table 2). In addition, data on the distribution of 
decapods are compared to those of other marine 
organisms. 

Table 2. Total number of marine decapod crustacean 
species found on continental shelf of Americas by group. 
Tabla 2. Número total de crustáceos decápodos marinos 
hallados en las plataformas continentales de las Americas 
por grupos. 

Groups 

Penaeoidea 
Sergestoidea 
Stenopodidea 
Caridea 
Astacidea 
Thalassinidea 
Palinura 
Anomura 
Brachyura 

Total 

Number of species 

96 
29 
12 

536 
7 

157 
36 

509 
1090 

2472 

The fact that component species vary in their 
physiological tolerances and that, for that reason 
they are found in more than one province, makes 
it difficult to establish boundaries. Also, opinions 
and criteria of biologists on what constitutes a 
province can vary significantly. Eurytopic species 
show an extensive distribution in the latitudinal 
sense and are present in vast regions of the littoral 
so they are not very useful for biogeographical 
studies. Depth represents another confounding 
factor; therefore, only littoral and coastal species 
are considered (see Material and Methods). It can 
be generally stated that the number of provinces 
and their limits in the American continent coin­
cide. 

On the other hand, Longhurst (1998), referring 
to the pelagic biogeography, established biomes 
and provinces based on oceanographic character­
istics and algal ecology that do not agree with 

classical biogeography so they are not followed in 
the present analysis. 

The extreme variation of the size of continen­
tal shelves in the marine littoral of the Americas 
is a phenomenon that appears to have an influence 
on the presence and distribution of different 
groups of decapod species. In the eastern margin 
of the continent, in the Southwestern Atlantic, 
there is a tendency to find extensive continental 
shelves. In consequence, the adjacent sea is not 
deep, with a smooth transition to slope depths of 
only 150-200 m. For example, in the South 
Atlantic of the Patagonian region of Argentina the 
largest extension of the shelf reaches 850 km. In 
the nor-theastern region of Brazil, from Salvador, 
Bahia State, to Rio Grande do Norte, the conti­
nental shelf is significantly reduced. The same 
happens in the southeastern side of the Florida 
Peninsula. In contrast, the continental shelves off 
west Florida and Yucatán Peninsulas are wide 
(Martinez-López and Pares-Sierra, 1998). 

In the western coasts of the continent, in the 
East Pacific Ocean, shelves are markedly 
reduced; in consequence, the seas adjacent to the 
continent are very deep near the coast. In the li­
ttoral of Chile, from Cabo de Hornos to Chiloé 
Island, the shelf is wider in some areas. Along the 
rest of the coast the shelf is reduced or nonexis­
tent. This feature extends to the Alaska Peninsula. 
In northwestern Alaska, Bering Sea, the area of 
continental shelf is extensive. In the Gulf of 
California, the continental shelves along the 
coasts of Hermosillo and Nayarit are relatively 
wide with a smooth decline. In contrast, on the 
west coast, between Angel de la Guardia Island 
up to Cape San Lucas, the continental shelf is 
very narrow or absent. In the northern part of the 
Gulf, north of Tiburón and Angel de la Guardia 
Islands, the continental shelf is generally smooth, 
reaching depths of 150-200 m (Roden and 
Groves, 1959, Parker, 1963). 

Inaccuracy of geographical data provided in 
many studies makes it extremely difficult to 
establish species distributions with some precision. 
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In some cases, there is lack of data on latitude, 
longitude and depth. This is especially observed 
in the Gulfs of Mexico and California where, 
sometimes, it is not indicated if species are found 
in the north or south, making it difficult to esta­
blish which province the species belong to. 

Considering that temperature is an important 
factor for the distribution of many species, data 
on the temperature where the species are found 
may provide useful information on environmental 
conditions. 

The main aim of this contribution is to esti­
mate the number of species of marine decapod 
crustaceans living in continental shelf waters pre­
sent in the Americas and summarize their known 
distributions. 

MATERIAL AND METHODS 

The data used in this study are based on infor­
mation from the literature available to the author 
on decapod crustaceans and their distribution on 
the continental shelves of the eastern and western 
coasts of North, Central and South America, 
between latitudes 70° N and 56° S, approximate­
ly. In addition, studies on the biogeography of the 
littoral system of other groups of marine organ­
isms were also considered. 

The area included consisted of the continental 
shelf to a depth of 200-300 m which included the 
supra, medium, infralittoral and, in some areas, 
the circalittoral (Peres, 1961, Sverdrupeia/., 1955). 

For authors of English language, this co­
rresponds to the supralittoral, eulittoral and sub-
littoral zones. In some cases, species that are 
found up to 400 m are included. Naturally, the 
neritic species found at greater depths were also 
included. Additionally, species which are present 
in both Americas as well as in other regions of the 
World Ocean are considered. From a biogeo-
graphical point of view, the major divisions of the 
sea are designated as Regions which, in general, 

correspond to floristic and faunal units with pro­
nounced endemism of taxa at the generic or hi­
gher levels (Balech and Ehrlich, MS). 

In this paper, a Province is defined as a part of 
the neritic zone with a relatively narrow range of 
temperatures where the fauna shows certain 
homogeneity. The term "subregion" is used as the 
equivalent of a province. In many cases, the li­
mits between provinces are flexible due to fluc­
tuations that occur in the distribution of species in 
different developmental stages such as larvae, 
postlarvae, juveniles and adults. 

They are produced by environmental changes, 
colonization of new areas, geographic expansion 
of the species, etc. The "subprovince" denomina­
tion was given to areas with high species affinity 
between adjacent provinces. 

In species found in various provinces it is 
observed that the distribution limit includes only 
a part of the last province occupied or the transi­
tion area between them. 

The stenohaline and stenothermal species are 
the most sensitive and useful to determine the 
limits of each province. The euryhaline and eury-
thermal species are not as useful for these pur­
poses. Although the above mentioned difficulties 
are encountered, the best method is to measure 
the number of endemic species for each province 
(Table 3). Briggs (1974) considered that an area 
defined with 10% or more endemic species may 
be considered as a province. Nevertheless, this 
criterion is not acceptable because said value is 
established in an arbitrary manner. 

Although in some cases the names of the 
provinces are different, the results of this study on 
the number and characteristics of the zoogeo-
graphical provinces coincide to a certain degree 
with other studies on this subject (e.g., Ekman, 
1953, Briggs, 1974, etc.). Moreover, according to 
the author's criterion, some variations in the geo­
graphic limits and the groups of organisms under 
consideration were observed. The areas about 
which most differences of opinions exist are the 
Gulfs of California and Mexico. 
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Table 3. Endemic species by group (* Subprovince). 
Tabla 3. Especies endémicas por grupo (* Subprovincia). 

Prov. Records Endemics % Anomura 
Endemic 

% Astacidea 
Endemic 

% Brachyura 
Endemic 

% 

1 
2 
3 
4 
5* 
6 
7* 
8 
9 

10 
11 
12 
13 
14 
15 
16 

37 
182 
193 
301 
265 
825 
253 
212 

79 
330 
572 

1058 
422 
386 
158 
77 

0 
41 

4 
48 
25 

315 
41 
77 
19 
42 
64 

338 
20 

5 
1 
4 

0.00 
22.53 

2.07 
15.95 
9.43 

38.18 
16.21 
36.32 
24.05 
12.73 

11.19 
31.95 

4.74 
1.30 
0.63 
5.19 

0 
14 

1 
12 

1 
62 
4 

24 
7 
9 

13 
79 

1 
0 
0 
0 

0.00 
7.69 
0.52 
3.99 
0.38 
7.52 
1.58 

11.32 
8.86 
2.73 
2.27 
7.47 
0.24 
0.00 
0.00 
0.00 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

0 
1 
0 
0 
0 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.30 
0.00 
0.09 
0.00 
0.00 
0.00 
0.00 

0 
4 
3 

17 
15 

162 
28 
31 

2 
20 
23 
93 
13 

1 
1 
0 

0.00 
2.20 
1.55 
5.65 
5.66 

19.64 
11.07 
14.62 
2.53 
6.06 
4.02 
8.79 
3.08 
0.26 
0.63 
0.00 

Prov. Records Caridea % Palinura % Penaeoidea % 
Endemic Endemic Endemic 

1 
2 
3 
4 
5* 
6 
7* 
8 
9 

10 
11 
12 
13 
14 
15 
16 

37 
182 
193 
301 
265 
825 
253 
212 

79 
330 
572 

1058 
422 
386 
158 
77 

0 
22 

0 
11 
8 

58 
6 

13 
7 
6 

10 
93 

2 
2 
0 
4 

0.00 
12.09 
0.00 
3.65 
3.02 
7.03 
2.37 
6.13 
8.86 
1.82 
1.75 
8.79 
0.47 
0.52 
0.00 
5.19 

0 
0 
0 
0 
0 
0 
0 
6 
1 
1 
5 
1 
0 
0 
0 
0 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
2.83 
1.27 
0.30 
0.87 
0.09 
0.00 
0.00 
0.00 
0.00 

0 
0 
0 
3 
1 
8 
0 
0 
0 
2 
0 
5 
0 
0 
0 
0 

0.00 
0.00 
0.00 
1.00 
0.38 
0.97 
0.00 
0.00 
0.00 
0.61 
0.00 
0.47 
0.00 
0.00 
0.00 
0.00 
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Table 3. Continued. 
Tabla 3. Continuación. 

Prov. Records Sergestoidea % Stenopodidea % Thalassinidea % 
Endemic Endemic Endemic 

1 
2 
3 
4 
5* 
6 
7* 
8 
9 

10 
11 
12 
13 
14 
15 
16 

37 
182 
193 
301 
265 
825 
253 
212 

79 
330 
572 

1058 
422 
386 
158 
77 

0 
0 
0 
1 
0 
3 
1 
1 
0 
1 
1 

10 
0 
0 
0 
0 

0.00 
0.00 
0.00 
0.33 
0.00 
0.36 
0.40 
0.47 
0.00 
0.30 
0.17 
0.95 
0.00 
0.00 
0.00 
0.00 

0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
1 
4 
0 
0 
0 
0 

0.00 
0.00 
0.00 
0.00 
o.oo 
0.12 
0.40 
0.00 
0.00 
0.00 
0.17 
0.38 
0.00 
0.00 
0.00 
0.00 

0 
1 
0 
4 
0 

21 
1 
2 
2 
2 

11 
52 
4 
2 
0 
0 

0.00 
0.55 
0.00 
1.33 
0.00 
2.55 
0.40 
0.94 
2.53 
0.61 
1.92 
4.91 
0.95 
0.52 
0.00 
0.00 

The enumeration of most decapods of the 
regions under study and their known and current 
scientific name required consultation of many 
studies published until 1999 which are included 
in the bibliography. It is possible that some new 
species are not included in the checklist because 
they could have been published in journals of 
limited distribution or not accessible to the 
author. 

Moreover, there could be undescribed species 
which could significantly increase the total num­
ber. In this study, a total of fourteen provinces 
and two subprovinces were established (Table 4, 
Fig. 1, 2). 

Table 4. Total decapod species per province and sub-
province (* Subprovince). 
Tabla 4. Total de especies de decápodos por provincia y 
subprovincia (* Subprovincia). 

Provinces N spp by prov. 

1. Arctic 
2. Aleutian 
3. Oregonian 
4. Californian 
5. Cortés* 
6. Panamic 
7. Galápagos* 
8. Peru-Chilean 
9. Magellanic 

10. Argentinian 
11. Brazilian 
12. Caribbean 
13. Texan 
14. Carolinian 
15. Virginian 
16. Boreal 

Records 

37 
182 
193 
301 
265 
825 
253 
212 

79 
330 
572 

1058 
422 
386 
158 
77 

5350 
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Arctic Province (1) 

The Arctic Province of the Americas extends 
from the center of the Strait of Bering, Nunivak 
Island (60°N) to the Labrador Peninsula, north 
Strait of Belle Isle (Lat. 51°37'N). 

The ecological conditions there do not vary 
much due to very small temperature oscillations 
maintaining values always around 0°C. 

For the subdivisions of the region the position 
of the isotherms of 0°C and 5°C between the high 
Arctic and low Arctic was taken into account 
(Ekman, 1953, Briggs, 1974). 

In this study, the distribution of decapods in 
the whole province will not be discussed. Only 
the presence of relatively few species of decapod 
crustaceans known in the American area, consi­
dered as a very young region of very recent set­
tlement, will be mentioned (Bernard et al., 1991, 
Clarke and Crame, 1997). 

A fact that supports the idea of different zoo-
geographical subprovinces is that various species 
restricted to the eastern and western waters of the 
region were observed. The total estimated number 
of species, none of which endemic, is 37 (Fig. 6, 
Table 1, 3, 4). 

I I I I I I ¡ I I 

groups 

Figure 6. Distribution of Decapod Crustacean species in 
Artie province for each group. 
Figura 6. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Ártica. 

The Northeastern Pacific Ocean 
Provinces of temperate waters 

Although different names were used and some 
disparity in limits was observed, the temperate 
coastal waters of the Northeastern Pacific Ocean 
as far south as the California Peninsula (Bahía 
Magdalena) were divided into three zoogeograph-
ic provinces according to the criteria of several 
authors. These are: the Aleutian, Oregonian and 
Californian Provinces. 

The whole region which extends between 60° 
and 25° N is under the intense influence of the 
magnitude and direction of the Alaska and 
California Currents originating in the Subarctic 
Current and its corresponding oceanographic con­
ditions. The changes in the hydrological regime, 
temperature and salinity of the water, isolation, 
stability and persistence of these factors during 
the year are primary factors that determine the 
ranges of distribution and life cycles of species. 

Aleutian Province (2) 

In this province the most northwestern coast of 
North America is included. It begins in Nunivak 

Figure 7. Distribution of Decapod Crustacean species in 
Aleutian province for each group. 
Figura 7. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Aleutiana. 
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Island (Lat. 60° N) on the Alaskan Peninsula, 
includes the Aleutian Islands and extends to 
Puget Sound (Lat. 47°50'N), Washington. It is a 
province of cold-temperate waters. The minimum 
surface temperature reaches 5°C, sometimes 0°C, 
and the maximum is around 14°C. 

The variations of the province limits agree 
with changes in current systems that dominate the 
area (Briggs, 1974, Brusca & Wallerstein, 1979, 
Foster et al, 1991, Hall 1964, Valentine, 1966, 
Sverdrup et al, 1955). 

The total number of species is estimated at 182, 
41 of which are endemic (Fig. 7, Table 1, 3, 4). 

Oregonian Province (3) 

This province extends from Puget Sound, 
Washington, to Point Conception, California (Lat. 
34°35'N) and corresponds to cool-temperate 
waters with surface temperatures between 9° and 
16°C. The southern portion of the Oregonian 
Province is considered a transitional zone 
between this province and the north of the 
Californian Province (Foster et al., 1991). 

The total number of species is estimated at 
193,4 of which are endemic (Fig. 8, Table 1, 3,4). 

Figure 8. Distribution of Decapod Crustacean species in 
Oregonian province for each group. 
Figura 8. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Oregoniana. 

S ^ Q « S - s l ° o 

Californian Province (4) 

This province extends from Point Conception 
to Bahía Magdalena (Lat. 24°40'N) in south Baja 
California, Mexico. Surface temperature varia­
tion is between 13° and 25° C and corresponds to 
warm-temperate waters. 

The Californian Current transports cold waters 
along the coasts of California to Point Conception 
where the temperature decreases markedly and 
the current deflects offshore. 

This determines a sharp temperature gradient 
with a rapid increase towards the south and 
changes in faunal composition that form a transi­
tional zone. 

The total number of estimated species is 301, 
48 of which are endemic (Fig. 9, Table 1, 3, 4). 

The Eastern Central Pacific Ocean 
Provinces and Subprovinces of 
subtropical and tropical waters 

In the first part of this zone there is a region of 
subtropical and tropical waters that cover the 
coasts of Baja California south of Bahía 

Figure 9. Distribution of Decapod Crustacean species in 
Californian province for each group. 
Figura 9. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Californiana. 
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Magdalena to Gulf of Guayaquil, Ecuador. 
The provinces and subprovinces included are: 

Panamic, Cortés and Galápagos. 
Together they determine the warm region of 

the Eastern Pacific with a high degree of 
endemism in various groups of marine organisms 
(Brusca and Wallerstein, 1979). 

Cortés Subprovince (5) 

The Gulf of California is situated east of the 
Central Eastern Pacific Ocean, between latitudes 
31°40' and 20°47'N and between the California 
Peninsula to the west and the American continent 
to the east. It is a semienclosed, narrow body of 
water with a north-south extension. 

In the northern part the waters are as deep as 
in the central and southern parts where the system 
is open and in direct contact with the Pacific 
Ocean. The limit between both may be consi­
dered as an imaginary line between Cape San 
Lucas and Cape Corrientes. 

The deepest depths oscillate from about 200 m 
in the north to some 1800 m in the center, fre­
quently reaching more than 3000 m in the south 
(Roden and Groves, 1959, Parker, 1963, 
Hendrickx, 1992, 1993, 1995, 1996, Villalobos et 
al., 1992). 

The northern part of the Gulf is the most iso­
lated one in the East Pacific and under the great­
est influence of the continental climate. 

The warm and dry winds of the north generate 
an intense surface evaporation and high tempera­
tures that create strong stratification in summer 
and produce a considerable alteration in the water 
that, in Puerto Peñasco (Lat. 31°21'N), reaches a 
temperature of more than 31°C and a salinity of 
around 36.0 ppt. Winter temperatures in this part 
of the Gulf may decrease to 12-13°C (Brusca, 
1980). 

The wind regime and topographic characteris­
tics of the Gulf of California have a significant 
influence on the circulation of water masses, for­
mation of upwellings, temperature distribution 

and tides, with very pronounced seasonal 
changes. Naturally, in deep areas, changes in tem­
perature are not so pronounced. 

In the north of the Gulf, at depths of 30 - 40 m, 
temperatures are around 15.0°C in January and 
27.0°C in August. Between 60 and 75 m, temper­
atures are 14.5°C in January and 20.8°C in August 
(Hendrickx, 1992). 

With regard to diversity, distribution and 
abundance of species of demersal and benthic 
decapods, temperatures at the bottom produce a 
significant effect on these communities. However, 
the total life cycle has to be considered and the 
important larval phase included. 

Generally, larvae reach the epipelagic zone in 
their daily vertical movements and, for this rea­
son, the surface and subsurface temperatures may 
be limiting distribution factors. 

As previously mentioned, the oceanographic 
conditions in the northern part of the Gulf and the 
origin of its biota is very distinct from those in the 
south of the Gulf and adjacent Pacific Ocean. 

These characteristics determine the composi­
tion of the communities of marine organisms that 
establish in these zones. Hendrickx (1992) 
observed an important decrease in species abun­
dance in the north of the Gulf, especially in the 
number of tropical species of decapods. 
However, Hendrickx (1992) did not consider it 
sufficient enough to justify an independent zoo-
geographic unity. Following Briggs (1974), he 
defined the area as the Mexican Province, from 
Bahía Magdalena to Cape San Lucas, in the west­
ern coast of Baja California, that includes the 
entire coast of Mexico to the Gulf of 
Tehuantepec. 

There is a large area from 28° 30'N stemming 
south of Tiburón Island and going to the northern 
limit of the Gulf. 

As proposed by Briggs (1974), this area has a 
transitional fauna with subtropical predominance 
and some degree of endemism that may justify 
the category of a subprovince denominated 
"Cortés". 
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Garth (1960), when working on the distribu­
tion of Brachyura in the Gulf of California, point­
ed out that north of Cedros Island the environ­
ment is temperate with high temperatures in sum­
mer. In contrast, although it is not possible to 
establish the northern limit of the Panamic fauna, 
the southern part contiguous to the Pacific Ocean 
is tropical. Soule (1960), when studying affinities 
of the littoral marine Bryozoa, established zones 
for species in the Gulf of California which includ­
ed subtropical species in the north followed by a 
transition zone from around 28° N. 

Moreover, a tropical zone in the south extend­
ed to the west coast of the Californian Peninsula 
up to approximately Bahía Magdalena. 

Correa Sandoval and Carvacho Bravo (1992), 
based on studies on the brachyuran crabs, divided 
the Gulf of California into two parts: high and 
low Gulf. This is due to the biogeographical bar­
rier of Angel de la Guarda and Tiburón Islands 
that represent a 69% filter for species from the 
south to the north with seven endemic pin-
notherids in the high Gulf. 

On the other hand, it is interesting to point out 
that Reyes-Bonilla and López-Pérez (1998), 
based on studies on the distribution of calcareous 
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Figure 10. Distribution of Decapod Crustacean species in 
Cortés subprovince for each group. 
Figura 10. Distribución de las especies de crustáceos 
decápodos, por grupos, en la subprovincia Cortés. 

corals of the Mexican Pacific, determined the 
existence of two independent groups. 

In one of them, in the central and northern part 
of the Gulf, there are only two species of Pontes 
adapted to the frequent seasonal environmental 
changes in temperature, salinity and light which 
coincide with the formerly mentioned 
Subprovince of Cortés. The remaining parts of 
the region include other zoogeographical 
provinces. 

Bernard et al. (1991), who studied the zoo­
geography of bivalve mollusks of the East Pacific 
Ocean, established at least nine species belonging 
to the north of the Californian Gulf. These authors 
considered their possible connection with the 
ocean during the Pleistocene, a fact that could 
explain isolation in the northern part of the Gulf 
of California. 

Accordingly, the northern part of the Gulf 
from the Tiburón and Angel de La Guarda Islands 
to the north makes up the Cortés Subprovince. 

The number of decapod species is 265, 25 of 
which are endemic (Fig. 10, Table 1, 3, 4). 

Panamic Province (6) 

The Panamic Province extends from Bahía 
Magdalena, Baja California, Mexico, to the Gulf 
of Guayaquil-Bahía Sechura (Lat. 4°38'S). 

It includes the entire Mexican littoral, the west 
coast of Central America, Colombia and Ecuador 
in South America and the oceanic islands of the 
region (Revillagigedo, Clipperton, Coco, 
Malpelo, Gorgona, etc). 

These islands are connected to the continent 
by a permanent system of surface currents 
(Lemaitre and Alvarez León, 1992). 

In the Panamic Province the largest diversity 
of species in the entire East Pacific Ocean occurs. 

Temperatures oscillate between 19° and 28°C 
although, in winter, they may decrease to around 
14°C in the northern part and in summer reach 
30°- 32°C in some extreme areas. 

The estimated species are 825, 315 of which 
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are endemic (Fig. 11, Table 1, 3, 4). 

Galápagos Subprovince (7) 

The Galápagos Subprovince includes the 
islands situated at about 1,000 km from the coasts 
of Ecuador. They are also known as Archipiélago 
de Colón. This subprovince is situated between 
the following coordinates: Lat. 0°40'N and 1°30'S-
Long. 89°20' W and 91°50' W. 

Due to the large number of decapod species 
and the endemism of some of them it is consid­
ered as a province (Garth, 1946). Briggs (1974), 
taking into consideration its high level of 
endemism, considered it as a different province. 

Kim and Abele (1988) studied the snapping 
shrimp of the genus Alpheus of the Eastern 
Pacific. They considered these islands as a subre-
gion but, on the other hand, suggested that the 
area under study, between 34°N and 2°S, which 
includes three subregions, could be considered as 
a province. 

The total number of estimated species of 
decapods is 253, 41 of which are endemic (Fig. 
12, Table 1, 3, 4). 

The Southeastern Pacific Ocean 
Province of temperate waters 

Peru-Chilean Province (8) 

The Peru-Chilean Province extends from the 
Gulf of Guayaquil-Bahía Sechura (Lat. 4°38'S) to 
the north of Chiloé Island (Lat. 41°48'S). 

The coastal topography of this extended 
region is regular. It is totally exposed to winds 
and waves with narrow and open beaches and a 
few protected bays. At the Valparaiso latitude the 
continental shelf is very narrow, generally with­
out sediments and with a substrate of hard rocks 
derived from the ridges of coastal mountains 
(Mordojovich, 1983). Normally, this continental 
shelf has no more than 5-10 km. in width and only 
in some parts reaches 30 km (Brattstróm and 
Johanssen, 1983). 

The Pacific coasts are under the influence of 
the Peruvian Current (also called Humboldt) that 
transports cold water rich in nutrients from the 
Chiloé Island northerly to Perú with temperatures 
ranging between 11°C and 19°C . These oceano-
graphic conditions of the Chilean and Peruvian 

groups 

Figure 11. Distribution of Decapod Crustacean species in 
Panamic province for each group. 
Figura 11. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Panameña. 

groups 

Figure 12. Distribution of Decapod Crustacean species in 
Galápagos subprovince for each group. 
Figura 12. Distribución de las especies de crustáceos 
decápodos, por grupos, en la subprovincia Galápagos. 
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coasts are disturbed at irregular intervals by a 
strong penetration of subsurface warm waters of 
the "El Niño" Current which produce important 
changes in the coastal fauna. These alterations in 
the temperature have been recorded up to latitude 
35°S (Santelices, 1991). 

This province also includes warm-temperate 
waters with an area of transition in the south, from 
Valparaiso (33°S) to the north of the Chiloé Island 
(42°S) Brattstrom and Johanssen (1983). 

In this province 212 species of decapod crus­
taceans are found, 77 of which are endemic 
(Fig. 13, Table 1,3,4). 

It is evident that the largest number of species 
in the southeastern Pacific is observed northerly 
of Chiloé Island. In the Juan Fernández Islands, 
situated about 600 km from the coast, the decapod 
fauna is mainly related to species of the South 
Pacific. 

The average surface temperature in the region 
is 18°C (Retamal, pers. comm.). Briggs (1974) 
considered that this could be an independent zoo-
geographic area. 
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Figure 13. Distribution of Decapod Crustacean species in 
Peru-Chilean province for each group. 
Figura 13. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Peruano-Chilena. 

The Southeastern Pacific Ocean and 
Southwestern Atlantic Ocean 

Province of cold-temperate waters 

Magellanic Province (9) 

The Magellanic Province extends from the 
north of Chiloé Island, on the Eastern Pacific 
Ocean, follows the Magellanic and Tierra del 
Fuego region through the Cabo de Hornos, reach­
es the coastal area of the Southwestern Atlantic 
Ocean off the Patagonian region, Argentina, and 
includes the Malvinas Islands to the Valdés 
Peninsula. The Province deflects from the conti­
nent at Lat. 43°- 44°S (Rawson, Chubut) going 
north, reaching latitude 35°S (see Fig.l) at a dis­
tance of 100-150 km from the coast, with a depth 
of 60-200 m and limits difficult to establish. The 
temperatures in winter range from 4°C in the 
south to 14-16°C in the north. At that latitude, 
between the Patagonian region and Buenos Aires, 
it reaches the Argentinian Province (see Fig.l). 

Many authors have treated the topic relative to 
the biogeographical region of the south of South 
America. There is agreement on the faunal and 
floristic relations between the Southeastern 
Pacific Ocean and the Southwestern Atlantic 
Ocean. Ekman (1953), who studied the 
Antiboreal region, considers that the fauna of the 
south of Chile goes from the Chiloé Island 
through Tierra del Fuego in the Patagonian and 
Malvinas waters (Argentina). He argued that, due 
to the scant information available on the South 
Atlantic region, it was not known how far north 
this fauna extends. 

Carcelles and Williamson (1951) and Balech 
(1954) established the limits of the Magellanic 
Province. Moreover, the latter author determined 
five subprovinces or districts which are not con­
sidered in this study. 

Other authors such as Knox (1960), Stuardo 
(1964) and Boschi (1966, 1976, 1979a, b, Boschi 
et al, 1981, Boschi et al, 1992), pointed out that 
the fauna of the south of Chile and that of the 
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south of Argentina are related. Brattstróm and 
Johanssen (1983) described as the Magellanic 
Province only the south of Chile and Bernard et 
al, (1991) proposed the Magellanic Subprovince 
only for the latter region and did not include its 
extension to the Atlantic. 

The region of the Southwestern Atlantic, 
which includes the Patagonian Sea, has a wide 
continental shelf reaching 850 km in the area of 
the Malvinas Islands. It is a homogeneous 
province due to the clear dominance of cold sub-
antarctic waters. The difference of tides may 
reach 11m. There, biotopes contain substrates of 
small shells, gravel and rocks which form in some 
areas dominated by ridges or sandbanks. Some 
parts of the coast have beaches with coarse sand 
or gravel (Parker et al, 1997). Mud bottoms are 
present off the mouths of the rivers. The total 
number of estimated species is 79, 19 of which 
are endemic (Fig. 14, Table 1, 3, 4). 

It is necessary to point out that there are 
species found only in the Atlantic Ocean (17 
spp*) and that others are present only in the 
Pacific Ocean (31 spp**). Nevertheless, there are 
also species found in both oceans (31 spp***). 
See appendix. 
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The Southwestern Atlantic Ocean 
Provinces of warm-temperate and 

subtropical-tropical waters 

The biogeographical provinces of the 
Southwestern Atlantic Ocean begin at latitude 
430.440 § a n ¿ occupy the marine area that 
includes the continental shelves of Argentina, 
Uruguay and the south of Brazil. 

Argentinian Province (10) 

The name of Argentinian Province, frequently 
used by malacologists, was given by Cooke 
(1895). It includes the coastal waters of 
Patagonia, Argentina, from latitude 43-44°S 
(Rawson, Chubut) including, in the north, the lit­
toral of Buenos Aires and Uruguay and reaching 
about 23°S in southern Brazil at Cabo Frío, Río de 
Janeiro (Boschi, 1964, López, 1963). 

The surface temperature in the southern sector 
of Buenos Aires ranges from 8° to 23°C . In the 
northern sector that corresponds to southern 
Brazil temperatures oscillate between 12.5° and 
25°C (Garcia, 1997, Hereu, 1999). (see Fig. 1). 

Balech (1954) was one of the first scientists 
who studied the marine biogeography of South 
America. He established the northern limit of this 
province at approximately latitude 30-32°S (2). In 
fact, the coastal area between 23 and 35°S is the 
transition area characterized by processes of mix­
ing and instability of the water masses with pres­
ence of eurythermal and euryhaline species. 

Balech (1954) suggested to consider it as a 
province called South Brazilian Province. In con­
trast, Menni (1981), in agreement with López 
(1963), preferred to designate it as a district or 
subprovince. Palacio (1982) proposed the Paulista 
Province for the same area. 

groups 

Figure 14. Distribution of Decapod Crustacean species in 
Magellanic province for each group. 
Figura 14. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Magallánica. 

(2) In this regard, the existence of mangroves, which rep­
resent a very significative community in the area could 
be taken as a limit since they do not reach latitude of 
28°30'S (Cintrón and Schaeffer-Novelli, 1983). 
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It is important to point out that this province 
includes geographical features like the Rio de la 
Plata, the Patos Lagoon in Brazil and other water 
bodies. The estuaries influence the primary and 
secondary production in the area and, conse­
quently, the distribution and abundance of deca­
pod species. 

Moreover, in the whole region there is a per­
manent interaction off the coasts between the 
Malvinas Current flowing on the slope from the 
south with cold subantarctic waters rich in nutri­
ents and the Brazilian Current, out of shelf, from 
the north, with temperatures higher than 20°C and 
salinity over 36.0 ppt (Costa and Costa 
Fernández, 1993). 

Disregarding the delimitation of the sub-
provinces, there is affinity among various deca­
pod crustacean species of the coastal littoral of 
Buenos Aires and the south of Brazil at latitude 
23°S. 

Of the total of 93 decapod species indicated 
for the littoral of Buenos Aires (Boschi et al., 
1992), 36 reach latitude 23°S. 

As occurs with some caridean shrimp and 
brachyuran crabs (Christoffersen, 1982, Melo, 
1996), some tropical species enter this large zone 
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Figure 15. Distribution of Decapod Crustacean species in 
Argentinian province for each group. 
Figura 15. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Argentina. 

of transition reaching, inclusively, the littoral of 
Buenos Aires. 

This province can be characterized as a warm-
temperate province with 330 species, 42 of which 
are endemic (Fig. 15, Table 1, 3, 4). 

Brazilian Province (11) 

The Brazilian Province occupies a large exten­
sion of the tropical and subtropical littoral of the 
north and northwestern of Brazil, French Guiana, 
Suriname, Guyana and a small part of Venezuela, 
from Cabo Frío to the mouth of the Orinoco River 
(Lat. 8°56'N). 

In this extended area temperatures vary from 
22°C in the south to 30°C in the north. There are 
different opinions as regards the area of this 
extensive province. Balech (1954) named it the 
Antillian Province with the limits previously indi­
cated and divided into three districts. Coelho 
(1967/69), Coelho and Ramos (1972), and Coelho 
and dos Santos (1980), who studied the distribu­
tion of decapod crustaceans of the Brazilian shelf 
proposed a subdivision of the province into sub-
provinces. However, they accepted the southern 
limit of 23°S. Forest and Saint-Laurent (1967), 
referring to the pagurids of the South Atlantic, 
pointed out some zoogeographic regions. 

Briggs (1974) established the limits of the 
Brazilian Province from the mouth of the Orinoco 
River to Cabo Frío, accepted in this study. 

The catalogue of all species of marine 
decapods of Brazil appeared in Young (1998). 

The estimated number of decapod crustacean 
species is 572, 64 of which are endemic (Fig. 16, 
Table 1,3,4). 

The Caribbean and the Gulf of Mexico 
Provinces of tropical, subtropical 

and temperate waters 

Here it is considered that the Caribbean region 
includes the tropical waters of Bermuda Islands 
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and the southern Gulf of the Mexico region. 
The northern and northeastern sectors of the 

Gulf of Mexico with warm and warm-temperate 
waters correspond to the Texan Province. 

Caribbean Province (12) 

The Caribbean Province extends from the 
mouth of the Orinoco River to the Gulf of 
Mexico, including the coastal region of Venezuela 
and the countries of Central America to Cabo 
Rojo, Mexico, (Lat. 21°36'N) in the Gulf. 

The Caribbean Islands and the southeastern of 
the Florida Peninsula, from Cape Romano (Lat. 
25°54'N) in the Gulf of Mexico to Cape Canaveral 
(Lat. 28U30'N) in the Atlantic Ocean are included 
(Briggs, 1974). 

Taissoun (1973), who studied the portunid 
crabs of Venezuela established the limits of this 
province between latitudes 35°N and 28°S. 
Lemaitre (1984), who worked on the decapods of 
Cay Sal Bank of Bahamas, mentioned that the 
distribution of species of these banks largely 
includes those of the continental waters of North 
America. 

This supports the opinion that species that 
have planktonic larvae have broad ranges of dis­
tribution and that the Florida Current is not a bar­
rier. That is the reason why the division of the 
Caribbean into different zoogeographical regions 
is not justified. 

Carmona Suárez and Conde (1996) in their 
work on the littoral brachyuran crabs of Falcon, 
Venezuela, shared this opinion. 

In the main part of this area, surface water 
temperatures range from 20° to 25°C in winter and 
between 28° and 30°C in summer. 

In the north of Venezuela, an upwelling of 
waters of lower temperatures - between 10° and 
23°C - takes place. 

In the north of the Gulf of Mexico the waters 
have low temperatures in winter and very high 
in summer that correspond to the Texan 
Province, another zoogeographical province 
(see below). The largest diversity in decapod 
crustaceans takes place in the tropical Caribbean 
Province. 

The total estimated number of species is 
1058, 338 of which are endemic (Fig. 17, Table 
1, 3, 4). 
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in Figure 16. Distribution of Decapod Crustacean species 
Brazilian province for each group. 
Figura 16. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Brasileña. 

Figure 17. Distribution of Decapod Crustacean species in 
Caribbean province for each group. 
Figura 17. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Caribeña. 
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Texan Province (13) 

The Texan Province corresponds to a large 
area of the Gulf of Mexico which includes part of 
the northwestern, northern and southeastern Gulf 
of Mexico from Cabo Rojo, south of Tampico, 
Mexico, to Cabo Romano, south of the Florida 
Peninsula, (Lat. 25°54'N), USA. It also includes 
part of the littoral of the States of Veracruz, 
Tamaulipas (Mexico) and those of Texas, 
Louisiana, Mississippi, Alabama and part of 
northern Florida, USA (Briggs, 1974). 

The climate and oceanographic conditions of 
this area of the Gulf of Mexico are quite different 
from the tropical part. Winds from the north are 
generated by polar masses of air which, in autumn 
and winter, (November through March) produce 
low surface and shallow water temperatures. 

The lowest water surface temperatures that 
drop as low as 11°C are found in the north of the 
Gulf in winter. To the south, in the same season, 
they are around 21°C. 

In summer the highest surface temperature 
that reaches 30°C is very homogeneous in the 
whole Gulf (Leipper, 1954). 

The 20°C difference in the winter temperature 
between the northern and southern areas is a fac­
tor that really limits the distribution of stenotype 
species. 

The variety of hard and soft substrates in the 
Gulf of Mexico, the outer continental shelf in 
Mississippi, Alabama and eastern Louisiana, 
exerts a high influence on the diversity of inverte­
brate assemblages (Gittings et ah, 1992). 

Due to the number of endemic species, this 
area of the Gulf of Mexico may be considered as 
an independent province with warm-temperate 
characteristics; nevertheless, during part of the 
year (summer) subtropical conditions are 
observed. As proposed by Briggs (1974), this area 
can be called the Texan Province. 

The number of species is about 422, 20 of 
which are endemic (Fig. 18, Table 1, 3, 4). It is 
interesting to mention the study by Williams and 
Felder (1986) on species oí Mennippe in the Gulf 
of Mexico. These authors considered a new 
species, Mennippe adina, distributed in the Texan 
Province, different from Mennippe mercenaria of 
Cape Lookout, North Carolina, the Florida 
Peninsula and the Caribbean. 

CO 
CI) P!° 

en
ae

 

ti 

CO 
CD 

oi
d 

rg
es

t 

CD 
W 

CO 
CD 

di
d 

no
po

 

CD 
m 

CO 
CD 

C
ar

id
 CO 

CD 

ci
d 

A
st

a 

CO 
CD 

ni
d 

al
as

si
 

CO 

in
i 

CO 
0. 

CO 

E 

< 

CO 

>-
P 

B
ra

e 

groups 

Figure 18. Distribution of Decapod Crustacean species in 
Texan province for each group. 
Figura 18. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Texana. 

The Northwestern Atlantic Ocean 
Provinces of temperate and 

cold-temperate waters 

This large region, which includes the zoogeo-
graphic provinces of the coastal waters of the 
northwestern Atlantic Ocean, extends from south 
of the Labrador Peninsula (Island of 
Newfoundland) in the Strait of Belle Isle 
(51°37'N) to the Florida Peninsula (25°10'N). 

The region includes a considerable variation 
of climates, from polar to tropical, with water 
temperatures ranging between 0°C and 30°C. 

The region is influenced by two important cur­
rent systems: The Gulf Stream, with warm waters, 
flowing northerly and the Labrador Current, with 
cold waters, flowing southerly. 

(,JI :>/ IN; to me rionaa remnsuia ^ZXIU'IN;. 
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The provinces included from south to north 
are the following: the Carolinian, the Virginian 
and the Boreal (Hedgpeth, 1957, Briggs, 1974, 
Williams, 1984). 

Carolinian Province (14) 

The Carolinian Province begins at Cape 
Canaveral, Florida and extends up to Cape 
Hatteras, in North Carolina (Lat. 35°17'N), on the 
eastern coast of USA. It is an area that can be con­
sidered as warm-temperate (Briggs, 1974). 

The temperature ranges between 20° and 25°C 
in winter and between 28° and 30°C in summer 
(Dawes et al, 1991). Ray et al. (1997) drew 
attention to the importance of the estuaries in the 
biodiversity of species, especially in the area of 
Chesapeake Bay. They also mentioned the break 
in faunal associations of invertebrates and fishes 
at the latitudes of Cape Cod and Cape Hatteras 
which confirms the value of these areas when 
establishing limits of the Northwestern American 
Provinces. 

On the other hand, Herbst et al. (1979) point­
ed out that Cape Lookout, North Carolina, marks 

Figure 19. Distribution of Decapod Crustacean species in 
Carolinian province for each group. 
Figura 19. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Caroliniana. 

a zone of zoogeographic changes greater than in 
Cape Hatteras. 

The number of species is estimated at 386, 5 of 
which are endemic (Fig. 19, Table 1, 3, 4). 

Virginian Province (15) 

The Virginian Province extends from Cape 
Hatteras, North Carolina, to Cape Cod (Lat. 
41°48'N), Massachusetts. These capes are the 
most significant points of deflection of the Gulf 
Stream and the Labrador Current. 

In this area, changes in the characteristics of 
water temperature and in the patterns of circula­
tion, very important for the ranges of distribu­
tion of the organisms (Ray et al., 1997) take 
place. 

The range of surface water temperatures is 
high in the region - between 20° and 25°C. 
Temperatures vary between -1° and 23° C in 
Massachusetts and between 3° and 30° C in North 
Carolina. 

Salinities in open areas vary between 33.0 and 
37.0 ppt. (Orth et al, 1991). Ray et al. (1997) 
agreed with the nomenclature of traditional 

Figure 20. Distribution of Decapod Crustacean species in 
Virginian province for each group. 
Figura 20. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Virginiana. 
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provinces on the eastern coast of USA. 
They also attached importance to the estuaries 

(as in the Carolinian Province) in the composition 
of associations of organisms and in the species 
biodiversity of the area and emphasized the 
importance of the oyster reefs in the formation of 
biotopes in the coastal fauna. 

The number of decapod species in the 
province is estimated at 158, 1 of which is ende­
mic (Fig. 20, Table 1, 3, 4). 

Boreal Province (16) 

The Boreal Province extends from Cape Cod 
in the eastern coast of U.S.A. to Newfoundland 
Island and the Strait of Belle Isle, in Canada (Lat. 
51°37'N). The coasts are under the influence of 
the cold Labrador Current which keeps tempera­
tures quite low. 

The limits of surface temperatures are esta­
blished by the isotherms of 10°C in winter and 15°C 
in summer in the south and of 0°C in the north. 

The number of species of decapod crustaceans 
is relatively low; 77 recorded to date, 4 of which 
are endemic (Fig. 21, Table 1, 3, 4). 

CONCLUSIONS 

groups 

Figure 21. Distribution of Decapod Crustacean species in 
Boreal province for each group. 
Figura 21. Distribución de las especies de crustáceos 
decápodos, por grupos, en la provincia Boreal. 

For the first time, an inventory of the known 
species of Decapod Crustaceans living in conti­
nental shelf waters of the Americas (North, 
Central and South) was completed. 

The distribution of species in this extensive 
region, from the Arctic in the north to Cabo de 
Hornos in the south is analyzed in relation to 
environmental conditions. 

In this region, the structure and extension of 
the continental shelves, from the coast to the 
slope, is very variable. The extension exceeds 850 
km in the Argentinian Patagonia while in the cen­
tral and northern coast of Chile, north of Brazil, 
east coast of Florida, etc., is very reduced or 
nonexistent. The variable dimensions of the 
shelves covered by epicontinental seas determine 
different environmental conditions. 

The characteristics of the bottom, marine cur­
rents with variable temperatures and salinities, 
transparency of waters, primary and secondary 
production, nutrients, etc. are factors that deter­
mine the characteristics of the flora and fauna pre­
sent in each region. 

In the case of decapod crustaceans, different 
characteristics were observed between species 
living in the sea with a wide continental shelf and 
a smooth depth gradient and those living at 
greater depths, close to the coast and without 
shelf. 

The limits of the isotherms were considered as 
a very important factor used in the definition of 
margins between the zoogeographic provinces. 

The number of described species in the entire 
region was estimated at 2472 with a clear clinal 
distribution and a larger diversity in the tropical 
and subtropical provinces. 

The species distribution allows to establish 14 
zoogeographical provinces and 2 subprovinces in 
the study region. 

The limits of the provinces coincide to a high 
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degree with those established for other groups of 
marine organisms. 

The largest discrepancy is observed in the 
Subprovince of Cortés in the Gulf of California 
and in the Texan Province in the Gulf of Mexico. 

The provinces with the largest number of 
species are the Caribbean with 1058 species and 
the Panamic with 825 species. 

These provinces show a high level of 
endemism, the former with 338 species or 32% 
and the latter with 315 species or 39%. 
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From the time this paper was submitted changes 
were introduced in the name of some species and fa­
milies, new ones were described and some others, not 
registered in the original list, incorporated. Table 5, 6. 

Table 5. Species not included in appendix. 
Tabla 5. Especies no incluidas en el apéndice. 

Species Family Prov. References 

Plesionika macropoda Chace, 1939 
Alpheus polystictus Knowlton and Keller, 1985 
Pagurisles depressus Stimpson, 1858 
Paguristes mac/auglinae M.Iglesias and Gómez, 1989 
Porcellana lillyae Lemaitre and Campos, 2000 
Petrolisthes cessacii (A. Milne Edwards, 1878) 
Pontonia manningi Fransen, 2000 
Lepidophthalmus manningi Felder and Staton, 2000 
Naushonia manningi Alvarez, Villalobos and Lliffe, 2000 
CalUasmata nohochi Escobar, Camacho and Alcocer, 1997 

*Notiax santarita Thatje, Romero and Tapella 
*Upogebia australis Thatje, Romero and Tapella 
Cyclodorippe longifrons Campos Jr. and Melo, 1999 
Clythrocerus bidentatus Campos Jr. and Melo, 1999 

**Bennudacaris hard Anker and lliffe, 2000 
Fabia insularis Melo, 1971 
Planes marinus Rathbun,1914 
CalUasmata rimolii Chace, 1975 

Pandalidae 
Alpheidae 
Diogenidae 
Diogenidae 
Porcellanidae 
Porcellanidae 

12-13 
12 
12 
12 
12 

11-12 
Palaemonidae 12-13-1 
Callianassidae 
Laomediidae 
Hippolytidae 
Callianassidae 
Upogebiidae 
Cyclodorippidae 
Cyclodorippidae 
Alpheidae 
Pinnotheidae 
Grapsidae 
Hippolytidae 

12 
12 
12 
9 
9 
10 
10 
12 
10 
10 
12 

Memor. Soc. Cubana Hist. Nat 13(1), 1939 
Rev. Avicennia 0, 1993 Cuba 
Rev. Invest. Marina 5(1), Venezuela 
Poeyana, Cuba N°379 
JCB 20(2), 2000 
Anal. Invest. Marinas 9, 1977 Venezuela 
JCB Special 20(2), 2000 
JCB Special 20(2), 2000 
JCB Special 20(2), 2000 
JCB 17(4), 1997 
I Jomadas Arg.Carcinología, 1999 BA, Arg. 
I Jomadas Arg.Carcinología, 1999 BA, Arg. 
Atlántida 21(1), 1999 Rio Grande 
Atlántida 21(1), 1999 Río Grande 
Proc. B. Soc. Washington 113(3), 2000 
Rev. Brasilera Zool. 13(1), 1996 
JCB 19(1), 1999 
Proc. B. Soc. Washington 88, 1975 

* Beagle channel (Southern South America). 
** Bermuda Islands. 
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Table 6. Last changes in the families and species names. 
Tabla 6. Últimos cambios en la denominación de especies y familias. 

Previous classification 

Species Family 

1 Benthochascon schmitii (Rathbun, 1931) Portunidae 
2 Iliacantha intermedia Miers, 1886 Leucosiidae 
3 Anacalliax agassizi (Biffar, 1971) Callianassidae 
4 Anacalliax argentinensis (Biffar, 1971) Callianassidae 
5 Dawsonius latispina (Dawson, 1967) Callianassidae 
6 Gourretia biffari Blanco and Liñero, 1994 Callianassidae 
7 Gourretia laresi Blanco and Liñero, 1994 Callianassidae 
8 Corallichirus longiventris (A. M. Edwards, 1870) Callianassidae 
9 Porcellana stimpsoni A. Milne Edwards, 1880 Porcellanidae 

Updated classification 

Species Family Reference 

1 Raymanninus schmitt (Rathbun, 1931) Portunidae 
2 Acanthilia intermedia (Miers, 1886) Leucosiidae 
3 Anacalliax agassizi (Biffar, 1971) Ctenochelidae 
4 Anacalliax argentinensis (Biffar, 1971) Ctenochelidae 
5 Dawsonius latispina (Dawson, 1967) Ctenochelidae 
6 Gourretia biffari Blanco and Liñero, 1994 Ctenochelidae 
7 Gourretia laresi Blanco and Liñero, 1994 Ctenochelidae 
8 Corallianassa longiventris (A. M. Edwards, 1870) Callianassidae 
9 Porcellana sayana (Leach, 1820) Porcellanidae 

JCB Special 20/2/2000 
PBSW 113(2), 2000 
JCB Special 20/2/2000 
JCB Special 20/2/2000 
JCB Special 20/2/2000 
JCB Special 20/2/2000 
JCB Special 20/2/2000 
JCB Special 20/2/2000 
JCB 20/2/2000 
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â

; :;.
;;;s

;: 
X

an
th

id
ae

 

X
^M

d
:̂.;

:; :;
: ::

:;;
;;;

y|
;;;

;;;
;; 

Pa
gu

rid
ae

 

Pa
gi

M
dJ

ifl
;:;

fl;
i;;

 
G

al
at

he
id

ae
 

PJ
ijJ

iii
S^

id
fl

ls
|;l

;; 
Pa

la
em

on
id

ae
 

Ps
éü

pí
pt

ór
pi

lid
áe

;;;
 | 

Ps
eu

do
rh

om
bi

lid
ae

 

G
er

^r
ji

da
eK

iy
il

 
G

er
yo

ni
da

e 

G
Jr

^^
dá

f¡
y:

:.:
yl

;:: í!
: ¡ 

Po
rtu

ni
da

e 

G
r̂

^d
ae

:|:;;;
;5

:i:
j::

:H
-::

:.:
: 

G
on

ep
la

ci
da

e 

G
pf

le
pl

ac
id

ae
 ;

 

G
on

ep
la

ci
da

e 

G
oh

ye
pl

ae
id

ae
 1

. 
G

on
ep

la
ci

da
e 

G
br

ie
pl

ác
id

ae
 

G
on

ep
la

ci
da

e 
G

on
ep

la
ci

da
e 

G
on

ep
la

ci
da

e 

Pr
ov

in
ce

s/
su

bp
ro

vi
nc

es
 

II
I 2 

I
P 

6 

.li
p 15

 

M
M

 
ll

 

S
? 10

 

ii
il

 7 

•I
II

 6 

SI
: 8 

II
I 6 

11
1 5 

li
$ 9 

;:;
;;;

1| 11
 

§
;$

 
12

 

;;;
10

 4 

;;;;
 6

: 

13
 

Í2
 

11
 

10
 6 

-;;
;;:

 8
 

3 

1
1

4 

II
I 16

 

12
 

;i
|3

; 11
 

II
I 

IM
 

gi
? 6 

H
5: 12

 

Ü
 13

 

¡¡
12

 5 11
 

4 

¡1
.5

 

IP
 

13
 

H
I 12

 

ti
l 

H
I 

H
I 6 

:;; 
12

 H
I 

H
I 13

 

11
7 



G
ro

up
s 

X
fe

la
ss

in
id

eá
 

B
ra

ch
yu

ra
 

^a
c^

m
a
F

S
i 

B
ra

ch
yu

ra
 

M
Ó

ñÍ
ur

ay
ly

yi
:; 

A
no

m
ur

a 

W
ac

ii
yu

ra
m

m
 

B
ra

ch
yu

ra
 

B
il

e
lj

j/
jm

li
l 

B
ra

ch
yu

ra
 

G
aB

de
lii

yy
iy

y:
 

C
ar

id
ea

 

Ĝ
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rî
él

:!!l
!:!

;!::
!;::!

Íy
:sy

:! 

P
ag

ur
id

ae
 

Pa
gu

rid
ae

.:;
 

iis
i: 

P
ag

ur
id

ae
 

P
S

g^
d^

ll
li

il
il

 
P

ag
ur

id
ae

 

Pa
gM

da
e;

;y
;:y

y:
y;

:y
::y

y|
; 

P
ag

ur
id

ae
 

P
ág

ur
id

áé
 y

 I?
; 

P
ag

ur
id

ae
 

Pá
gü

n.
da

é 
n 

* 
P

ag
ur

id
ae

 

^g
^t

Í^
jí

M
ñi

ii
i;

É
£ 

P
ag

ur
id

ae
 

Pá
gU

X
Íd

ae
;;;

|:::
:::

 

P
ag

ur
id

ae
 

P
ál

áS
m

or
ii

da
é 

:;;
;;;

;;;
:::;:;: 

P
al

ae
m

on
id

ae
 

P
al

ae
m

bn
id

ae
::

: 
;v

 

P
al

ae
m

on
id

ae
 

P
al

ae
m

^i
d

ae
 ;;.

;::•
.;;;

; 

P
al

ae
m

on
id

ae
 

P
al

ae
m

on
id

ae
 

: 

P
al

ae
m

on
id

ae
 

P
ro

vi
nc

es
/s

ub
pr

ov
in

ce
s 

8 12
 

yy
i2

 

12
 

10
 1 

; : 
y 

2 i 

y,:y
 4

 

4 

II
I 2 

I
p 4 

ti
e 

4 

fP
2 11

 

H
I 10

 

%
M

 
2 

$i
ñ 

6 

y 
8 6 

;y
i2

 6 

y.;
;; 

6 2 

: 
10

 
11

 

y 
10

 
6 

14
 

13
 

: 1
11

 

15
 

| 
3 2 3 

:;:;
y;

3.
 

6 12
 

H
I 

i;
y:

2 13
 7 3 

; 
;;;

11
 

11
 

15
 

: 
14

 

y;
yi

2 16
 

:;;
y;

4 4 

H
i 13

 

H
I 

IM
 

: 
12

 

16
 

1:5
 

14
 

:1
6 



G
ro

up
s 

G
ar

id
é"

á:
|5

|i
|: 

C
ar

id
ea

 

S
an

d
g

ip
f 

if
f 

C
ar

id
ea

 

(g
áí

id
éi

::;
.; 1

¡¡
¡|

 

C
ar

id
ea

 

G
aB

d|
S

|y
¡l

;¡
;;

;;
 

C
ar

id
ea

 

^g
íri

de
a.

ií 

C
ar

id
ea

 

B
ra

fc
K

yj
|jS

p;
f 

B
ra

ch
yu

ra
 

B
rá

(3
r5

^i
|Í:

?:
i:

: 

B
ra

ch
yu

ra
 

B
iá

fc
hy

)^
|f;

;;;
:::; 

B
ra

ch
yu

ra
 

B
í¡

S
^

y
Ji

í|
f;

|| 

B
ra

ch
yu

ra
 

B
^c

)i
y

|i
íf

i§
li

 

B
ra

ch
yu

ra
 

B
M

ii
^M

M
M

 
B

ra
ch

yu
ra

 

B
if

^
3

|S
^

|l
Í:

 

B
ra

ch
yu

ra
 

B
Ja

c
á

jj
^

ll
ii

 

B
ra

ch
yu

ra
 

B
ra

dN
yu

rS
II

Ii
 

B
ra

ch
yu

ra
 

B
rá

ch
yt

ir
a;

:;
f|;

; 

P
al

in
ur

id
ea

 

P
S

li
hü

ri
de

S
il

l 

C
ar

id
ea

 

C
ar

id
ea

!:
::

::
: 

C
ar

id
ea

 

S
pe

ci
es

 

P
al

dé
nW

n 
'H

tí
0i

íR
6\

m
és

, 
18

95
X

 
: 

P
al

ae
m

on
el

la
 

as
sy

m
et

ri
ca

 H
ol

th
ui

s,
 1

95
1 

P
ál

am
m

gl
ld

ti
Sl

tn
es

i 
:(Ñ

E
pb

ili
£l

 ?
P

7
)|

|¡
f 

¡1
 

P
al

ae
m

on
et

es
 

hi
lt

on
i 

S
ch

m
it

t, 
19

21
 

P
^S

^q
ti

M
i^

iM
m

ne
di

u^
 

H
ol

th
ui

s,
: 1

94
9 ;

 •;;
: 

P
al

ae
m

on
et

es
 

oc
ta

vi
ae

 C
ha

ce
, 

19
72

 

^
tó

p
iS

|Í
^

ÍÍ
|Í

?
/«

i^
a

i:
 (

G
ib

bé
á,

 ; 
18

50
)1

; 

P
al

ae
m

on
et

es
 p

ug
io

 H
ol

th
ui

s,
 1

94
9 

P
M

ae
M

qW
i^

M
fm

it
H

M
'M

!^
si 

X
 9

5 
I

p
i

l 
P

al
ae

m
on

et
es

 
vu

lg
ar

is
 (

S
ay

, 
18

18
) 

,?
^q

^:
:;

ü
¿?

a^
^;

(A
;J

;:M
ih

ie
 E

d
^

d
s]

; ;
 1

8
8

P
)|

lP
f i

 

P
al

ic
us

 a
ff

in
is

 A
. 

M
il

ne
 E

dw
ar

ds
 a

nd
 B

ou
vi

er
, 

18
99

 

P
ál

iM
si

 i
if

e¿
^^

¿i
 iR

át
hb

üj
i;;

 1
 8

97
 ;:;:;*

| ;-f
 ;• 

P
al

ic
us

 c
or

te
zi

 (
C

ra
ne

, 
19

37
) 

^
í^

i^
S

S
lf

e
^

^
^

:!
 

P
al

ic
us

 c
ur

so
r 

(A
. M

il
ne

 E
dw

ar
ds

, 
18

80
) 

:P
:á

}%
M

/c
^M

¡i
sj

 A
fM

il
lé

f 
E

di
pí

ds
i:

. 
1

8
J

P
!

ii
|S

 

P
al

ic
us

 d
ep

re
ss

us
 (

R
at

hb
un

, 
18

97
) 

M
l0

0i
^ñ

M
^&

3m
^j

 
18

97
 ;U

; 
il 

U
i§i

:pis
 

P
al

ic
us

 f
lo

ri
da

nu
s 

(R
at

hb
un

, 
19

18
) 

H
¡§

¿
p j

^
í

/
g 

(R
^

u
n

|1
8 

93
)::

; 
l

i
p 

P
al

ic
us

 g
ra

ci
li

pe
s 

(A
. M

il
ne

 E
dw

ar
ds

, 
18

80
) 

P
^S

M
g^

^^
^^

^^
^^

M
hW

Si
M

 
P

al
ic

us
 l

uc
as

ii
 R

at
hb

un
, 

18
98

 

ty
íi

cW
0b

es
us

 
;(A

:; 
M

il
ri

é 
E

dw
ar

ds
?;

 1
8 

8
0

)1
1 

P
al

ic
us

 s
ic

us
 (

A
 M

il
ne

 E
dw

ar
ds

, 
18

80
) 

P
al

ic
us

 t
tí

pe
rc

úl
áí

a 
i (

F
ax

on
| 1

89
3)

. 
p

p
p 

P
al

ic
us

 v
el

er
ae

 (
G

ar
th

, 
19

39
) 

P
M

cW
¿M

at
a 

i (
R

at
hb

üi
i;

; 1
89

3)
 Ii

f 
i f

 f
 

P
al

in
ur

el
lu

s 
gu

nd
la

ch
i 

vo
n 

M
ar

te
ns

, 
18

78
 

P
al

in
us

tü
st

rü
nc

af
us

 
A

 
M

il
ne

 E
dw

ar
ds

, 1
88

0 
: 

P
an

da
lo

ps
is

 
am

pi
a 

B
at

e,
 1

88
8 

P
an

da
ló

ps
is

 
¿f

er
pa

ir 
R

at
hb

un
, 

19
02

 
: 

P
an

da
lu

s 
bo

re
al

is
 K

re
ye

r,
 1

83
8 

F
am

il
ie

s 

P
al

ae
m

on
id

ae
 

i 
i; 

P
al

ae
m

on
id

ae
 

P
ál

pn
io

ni
da

é:
::

: ; 

P
al

ae
m

on
id

ae
 

P
al

ae
m

on
id

ae
i 

p 

P
al

ae
m

on
id

ae
 

P
ál

áe
rr

iS
h

l^
él

li
il

il
 

P
al

ae
m

on
id

ae
 

P
al

aé
n

ió
m

d
áp

ji
ll

li
: 

P
al

ae
m

on
id

ae
 

P
^

i
a

d
^

p
p

p
p 

P
al

ic
id

ae
 

P
4

M
d

|é
p

i
l

l
p

i
l 

P
al

ic
id

ae
 

P
^

a
d

^
p

l
l

l
l

l
; 

P
al

ic
id

ae
 

P ;a
llÉ

Íd
¿é

":;
;:.:;

:iii
.ii

 

P
al

ic
id

ae
 

í
i

^
q

d
p

l
i

l
P

P
l 

P
al

ic
id

ae
 

^
^

|
;

:
:

1
|

|
1

;
; 

P
al

ic
id

ae
 

P
al

ic
id

ae
; 

y|
::

|..
:l

;H
;S

;|: 

P
al

ic
id

ae
 

P
^i

ad
|e

:i
i[

i:
i4

:': :.
;':

r: : 
P

al
ic

id
ae

 

Pa
U

ci
dá

e;
; 

P
al

ic
id

ae
 

P
al

ic
id

ae
 

;
;

f
l

i
p 

P
al

in
ur

id
ae

 

P
ál

in
ur

id
ae

 

P
an

da
li

da
e 

P
an

da
li

da
e 

P
an

da
li

da
e 

P
ro

vi
nc

es
/s

ub
pr

ov
in

ce
s 

m
M

 
7 

|f
 

4 4 

i 
12

 

12
 

;i
|I

2 12
 

:;;-
;-;;:;:6

: 

12
 

| :;
:;i

:l
 

ll
 

1
1

2 6 

M
M

 
12

 

II
P 12

 

.i i
 i 

il
l 

12
 

:;
i;

5:
 

12
 

:f
;l

2 6 

;; 
:1

0 10
 

:: ;
 

:6
 7 

:: 
6 11
 

n 2 2 1 

| 
5 

: 
::;¡;5

 
6 

fl
3 

f
l4

 

13
 

13
 

12
 

w@
 1 13
 

|; :;
:1

3 

||I
? 

w$
 

IP
3 7 

: ::
:! :

i2
 

11
 

12
 

;: 
12

 3 3 2 

6 

11
$ 

;;;
;;1

4 14
 

14
 

13
 

W
M

 

14
 

;;:;
;;;1

3;
 

m
m

 

m
i 

I
P 13

 

12
 4 3 

-:f
- 7

 

II
P 

11
5;

 

15
 

15
 

P
1

5 13
 5 4 

16
 

14
 6 16
 

10
 

11
 

12
 



G
ro

up
s 

C
a

ri
d

e
a

ll
 

C
ar

id
ea

 

G
ar

id
ea

:::
:-:

:|:
|5

:i:
::: 

C
ar

id
ea

 

G
an

d
eá

!l
i;

|:
:;| 

C
ar

id
ea

 

JÍ
¡u

|i
|e

á;
;|

ÍÍ
¡|

::
 

C
ar

id
ea

 

C
áf

id
éá

lll
lt:

:::
i 

C
ar

id
ea

 

G
S

n&
Í:

¡l
ll

ll
 

B
ra

ch
yu

ra
 

B
rS

eh
yJ

jS
l 

m
il

 

B
ra

ch
yu

ra
 

B
rá

|ji
y|

ii
á|

ii
| 

B
ra

ch
yu

ra
 

B
ra

^
y

tá
ll

ll
l 

B
ra

ch
yu

ra
 

B
¡Í

|fi
yJ

Í¡
§l

ll¡
 

B
ra

ch
yu

ra
 

fy
w

ti
yw

ai
M

§i
j 

B
ra

ch
yu

ra
 

B
rá

SE
ty

^l
lli

; 
B

ra
ch

yu
ra

 

B
ra

cl
iy

^
al

ll
i 

B
ra

ch
yu

ra
 

B
rá

ch
yu

rt
::

|:.
l| 

B
ra

ch
yu

ra
 

B
ra

ch
y^

ll
ll

 
B

ra
ch

yu
ra

 

B
|áf

cK
y|

ffa
;:i

:H
:i;

 

C
ar

id
ea

 

C
ar

id
ea

: l
i

l
f 

P
al

in
ur

id
ea

 

S
pe

ci
es

 

P
an

da
lú

sd
an

áé
 

S
ti

m
ps

ón
, 

18
57

:;
: 

P
an

da
lu

s 
eo

us
 M

ak
ar

ov
, 

19
35

 

P
an

dM
is

 
gü

/i
hi

rt
í| 

iS
tir

np
So

h,
: l'

86
Q

;.l
, 

P
an

da
lu

s 
hy

ps
in

ot
us

 B
ra

nd
t, 

18
51

 

P
an

dd
lu

s 
jq

{d
M

ÍM
M

)W
ti

il
 

W
M

 ;
::M

::?n
?:H.

:!Ü
::::.Ü

!:!>
;.!::-

: 

P
an

da
lu

s 
m

on
ta

gu
i 

L
ea

ch
, 

18
14

 

P
M

fá
li

té
íp

du
Ü

de
ns

 
\ S

ifi
ar

Si
?;

 í 8
81

11
1Í

 S.
; •

 

P
an

da
lu

s 
pl

at
yc

er
os

B
ra

nd
t, 

18
51

 

pa
M

d^
ip

^p
in

^i
uf

^ 
sa

isf
 18

69
.: 

: 
W

M
M

SS
S 

P
an

da
lu

s 
st

en
ol

ep
is

 R
at

hb
un

, 
19

02
 

W
^

M
M

M
^

^
^

^
^

^
^

^
^

^
S

M
^

^
^

M
S

S
^

^
S

M
-

P
an

op
eu

s 
am

er
ic

an
as

 
S

au
ss

ur
e,

 1
85

7 

P
tm

^^
i^

t^
M

és
ji

í 
\ 

W
^M

¿^
ii

^$
M

m
W

Sm
 

P
an

op
eu

s 
be

rm
ud

en
si

s 
B

en
ed

ic
t 

an
d 

R
at

hb
un

, 
18

91
 

i
i

g
j

f
^

^
'i

^
l

^
I

^ 

P
an

op
eu

s 
ch

il
en

si
s 

H
. M

il
ne

 E
dw

ar
ds

 a
nd

 L
uc

as
, 

18
44

 

i$
8

!i
|p

^ 

P
an

op
eu

s 
di

ve
rs

us
 R

at
hb

un
, 

19
33

 

W
^K

M
^^

^^
^^

M
^^

¡^
^M

É
M

B
SM

SM
SM

M
9S

M
 

P
an

op
eu

s 
he

rb
st

ii
 H

. M
il

ne
 E

dw
ar

ds
, 

18
34

 

P
iá

ru
^e

m
Á

la
eu

si
m

^D
és

^^
 

P
an

op
eu

s 
m

ar
ge

nt
us

 W
il

li
am

s 
an

d 
B

os
ch

i, 
19

90
 

%
ai

w
pW

¡^
^ 

P
an

op
eu

s 
m

ir
af

lo
re

se
ns

is
 

A
be

le
 a

nd
 K

im
, 

19
89

 

^
n

^
^

i
^

^
M

 S
rm

th
! 1

.8
6
?:

; i 

P
an

op
eu

s 
oc

ci
de

nt
al

is
 S

au
ss

ur
e,

 1
85

7 

pa
np

pm
sp

ur
pw

ew
 

;L
¿i

cM
ñ^

bn
;;:l;

87
7:

 l
il

il
í;

 

P
an

op
eu

s 
ru

go
su

s 
A

. M
il

ne
 E

dw
ar

ds
, 

18
80

 

P
dM

p^
M

W
^n

i 
Ei

th
bi

in
V

: 1
93

 0
 

: 
• 

P
an

op
la

x 
de

pr
es

sa
 S

ti
m

ps
on

, 
18

71
 

P
m

tí
pl

M
 m

uM
^a

^S
M

s^
, 

i 1
?3

5;
1¡

11
 

P
an

to
m

us
 

af
fi

ni
s 

C
ha

ce
, 

19
37

 

P
an

io
m

ti
Sp

ar
yi

il
us

 
A

.;M
il

ne
 E

dw
ar

ds
; 1

88
3 

:::
: 

P
an

ul
ir

us
 

ar
gu

s 
ar

gu
s 

(L
at

re
il

le
, 

18
04

) 

F
am

il
ie

s 

P
an

da
li

da
e;

;;
 

P
an

da
li

da
e 

P
an

d
al

id
te

::
i:

ii
ll

: 

P
an

da
li

da
e 

P
á

h
d

á
h

^
a

e
lí

:;
!!

!!
: 

P
an

da
li

da
e 

P
M

M
id

ae
l!

!:
ll

::
:l

l 

P
an

da
li

da
e 

Pa
jjd

al
id

áe
:: 

l;
 

P
an

da
li

da
e 

P
Íf

íá
¿I

iI
ÍK

:;
j¡

¡¡
¡¡

¡¡
¡¡

¡ 

X
an

th
id

ae
 

X
aa

jM
^l

il
il

il
lf

^ 
X

an
th

id
ae

 

W
áí

^M
m

M
m

f&
ñ 

X
an

th
id

ae
 

X
&

th
id

^l
?:

ll
;:

:; :
:l

:ll
l:

 

X
an

th
id

ae
 

!X
i|f

^|
|i|

|:|
|!

-:
-:

^i
:||

 
X

an
th

id
ae

 

X
pi

tM
f&

fe
l 

X
an

th
id

ae
 

X
tó

Ü
ff

i^
lll

s.
: 

X
an

th
id

ae
 

X
an

th
id

ae
 l

lf
p 

X
an

th
id

ae
 

X
ai

Jt
hi

dá
el

 l
l|

p
j 

X
an

th
id

ae
 

X
te

hl
dJ

|i
|:

:l
: 

G
on

ep
la

ci
da

e 

G
ót

íM
ac

id
á!

;!
 Il

l 
P

an
da

li
da

e 

P
an

da
li

da
el

::
 

P
al

in
ur

id
ae

 

P
ro

vi
nc

es
/s

ub
pr

ov
in

ce
s 

:2
 2 

l 
2
 

2 

:: 
2

 
1 

11
1;

 
2 

H
I:

 
2 

11
1.2

 
10

 

.11
10

 
10

 

II
P 6 

•I
II

: 5 

1:
.;I

0.
 

12
 

11
1!

 
10

 

1:1
0 6 

1
1

2 10
 

1:
14

 6 

11
2 11

 

;:
 5

 6 11
 

12
 

3 3 

.1.1
:3

 
15

 3 

li
p 3 

il
l 11

 

11
 8 

11
1!

 
13

 

11
12

 

13
 

11
 

:n
6 10

 

1
1

3 12
 6 8 

::.
:1

2 13
 :::

 4
 

;l
l4

 
16

 4 

:::l
:l:6

; 

II
I 12

 

12
 

W
M

 
14

 

p
!4

 
12

 

11
 

13
 

:i
4 14

 

13
 

13
 

15
 

14
 

12
 

14
 

14
 

13
 



G
ro

up
s 

B
iJ

ll
ir

iá
if

tt
li

i 
Pa

lin
ur

id
ea

 
Pá

h^
^d

^:
|:.

i: :
:;: 

Pa
lin

ur
id

ea
 

ll
ji

íí
if

fl
vj

ia
ll

l 
Pa

lin
ur

id
ea

 

P
a^

iM
d

M
ll

l 
Pa

lin
ur

id
ea

 
C

ar
i^

ál
ll

ll
l 

B
ra

ch
yu

ra
 

B
^h

yj
8f

é|
g¡

¡| 
B

ra
ch

yu
ra

 

W
m

\x
<

p^
M

iS
 

B
ra

ch
yu

ra
 

W
M

^M
SM

 

B
ra

ch
yu

ra
 

:IÍ
^

í§
|í

^
I¡

¡l
 

A
no

m
ur

a 

iM
iS

ü
li

ll
S 

A
no

m
ur

a 

JS
iM

i^
il

ll
l 

A
no

m
ur

a 

^|
g

||Í
|s

|;
:f

it
: 

A
no

m
ur

a 

^
¡$

|$
¡^

|¡
§

i 
A

no
m

ur
a 

B
râ
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îa

io
sii

da
e:

.:.:
;: 

R
an

in
id

ae
 

R
at

of
fl

dá
él

lí
iP

P
P

I 
R

an
in

id
ae

 

B
^

p
d

a
S

p
P

p
P

|p
: 

R
an

in
id

ae
 

R
a

j^
d

a
é

;P
P

il
P

p 
R

an
in

id
ae

 

R
aB

iii
id

ae
 ;p

 
R

an
in

id
ae

 

L
ith

pd
id

ae
.. 

P
p

P
P

^ 
X

an
th

id
ae

 

Pa
gu

rid
ae

! 
s 

Pa
gu

rid
ae

 

R
hy

nc
ho

ci
ne

tid
ae

 ;
 

R
hy

nc
ho

ci
ne

tid
ae

 

R
hy

nc
ho

ci
ne

tid
ae

 ;
 

R
hy

nc
ho

ci
ne

tid
ae

 
C

ra
ng

on
id

ae
 

: 

P
en

ae
id

ae
 

P
ro

vi
nc

es
/s

ub
pr

ov
in

ce
s 

C
'6

 11
 

IP
 12
 

¡1
:1

2 12
 

ip
.-

3 6 

11
1 5 

II
I 12

 

1:
1:

1 6 

il
l 5 

li
S 6 

pi
g 11

 

P!
3 12

 

li
p 12

 

1P
3 3 

•P
S 10

 
P8

:: 6 11
 7 

: : 
2

 6 

lp
7 12

 

ill
. 13

 

P
it

 1 
?|

pS
 6 

II
I 

11
1 6 

11
1 7 12

 

I
S 

11
1:

 
13

 

11
 

:::
; ::

7 12
 

12
 8 

:::
3 

14
 

11
4 14

 

li
p 

1:
1.

 

18
5 

IS
M

. 

13
 

li
? 12

 

13
 

:: ;
::4

 p
p 

I
S 

1:1
1 14

 

P
!3

: 

13
 

14
 II

P
 

m
i 14

 
15

 
16

 



G
ro

up
s 

pe
na

eÓ
id

ea
||:

; 

Pe
na

eo
id

ea
 

P
§i

á|
pj

de
íi

¡|
l:

 
Pe

na
eo

id
ea

 

fé
ii

aé
di

dé
al

ll
 

B
ra

ch
yu

ra
 

B
|^

)^
|l

li
i 

B
ra

ch
yu

ra
 

B
:it

cH
y!

í^
ll

¡í
 

B
ra

ch
yu

ra
 

W
M

M
^B

M
 

B
ra

ch
yu

ra
 

gf
|$

iy
il§

lil
ili

: 
B

ra
ch

yu
ra

 

ÍÍ
!Í

IÍ
Í¡

lO
li

.||
 

C
ar

id
ea

 

C
im

de
si

il
ll

l 
C

ar
id

ea
 

C
a|

id
ll

l:
l¡

|¡
| 

C
ar

id
ea

 

<S
&

af
ég

|||
|¡|

 
C

ar
id

ea
 

B
ra

ph
yt

tra
:!:

;:;
:; 

B
ra

ch
yu

ra
 

P
în
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