" ©Check List

_—

NOTES ON GEOGRAPMIC DISTRISUTION

Chnck List 1208 279-350
besgeas ldsiorg 10, 15560124309

. PENSOFT.

New records of Macrobrachium Spence Bate, 1868 (Decapoda,
Palaemonidae) from the northem coast of Brazil

Kele S. P. Andrade ! Marma S. L C. Arawjo,’ Jorge L. S. Numes®

1 Programa de Pla-Gradusgio em Biedivenidade ¢ Conservagio, Uiy

de Fadeal 8o M

(UFMA). muumlm

Bacssge, 510 Lus, MA, Brazil !WCC&MQWW&M o ¢ T

the journal of
biodiversity data

mammummwmnumm&wwaw-
Limnologia, Usiversidade Foaleral do Musaiblo, Aversds (o Portuy) 1966, 580 Luis, MA, Brazil
Carvespomling nuthor: Kele 5. P Asdoade, belessussparesiigmall com

Abstract

Among the species belonging to the gems Macyodrachium Spence Bate, 1868, M carcinns (Linmaeus, 1758) and
A ojfersii (Wiegmann 1836) are geographically wadespread m the westem Atlantic from the Gulf Coast to southem
Brazl We describe the current geogrmaphic distibation of M carcimus and AL ojforsit and include records of these

species in the state of Maranhio, Brazil.
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Introduction

The gemms Macrobrachium Spence Bats, 1868 belongs
t the subfamily Palasmoninae, and with about 230
species, it is the most munerous genus of the subfamily
Palaemomidas. There are 22 species known in Brazil
(Melo 2003, Valencia and Campos 2007, Mantelatto &
al. 2008, Locbmann et al 2010, Madel et al. 2011,
Anger 2013, Dos Samtos etal 2013). To date, therz are 4
known spacies of this genus in Maranhao, Af, acanthurus
(Wiegmann, 1836), AL amaromicum (Heller, 1862), AL
brasiliense (Heller, 1862), and AL jelski (Miers, 1877)
(Melo 2003). Ramo:-Porto et al (1978) and Coelho
and Ramos-Porto (1980) werz the first authors to report
freshwater shnmp, AL acanthurus and M. amaronicum,
from the state. Herein, we provide the current geographic
distmbution of M. carconus and M. ojfersii, and include
new records from northeastern Brazil.
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Methods

Samples of Macrobrachium spacies were collected from
20 1o 21 November 2014 in Sdo José and Azua Rica
streams, in the mumicipalities of Paulino Neves and
Tutoda, Maranhdo state These straams are part of tha
drainage basin of the Rio Preguicas and lie within the
savanna biome (IBGE 2010, NUGEO/UEMA 2011).

Dip nets and sieves were used around the margins
of the straxms and in margmal vegetaton for 2 20-min
peniod over a 150 m stretch. Collected specimens were
fixed in a 10% formaldehyde solution and presarved in
70% alcohol. In the laboratory, spacimens were identified
by using taxonomic keys (Holthus 1952, Garcia-Davila
and Magaihdes 2003, Malo 2003, Sampaio et al. 2009).
maasured, and sexed.

The specimens total Jength was measured (CT, msa-
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Figura 1. Lateral view of famale Macobrachium oFersii from Riacho Agua Rica, Pauling Neves, Mararh$o (scale bar: 14 mm).

Figuro 2. Lateral viaw of male Macrobrochium carcinus from Rischo S$o José, Paulino Nevas, Maranhso (scake bar: 265 mm).

surement from the op of the rostrum to the tp of the
telson). A representative lot of the coflected specimens
was deposited at the Zoology Didactic Collection of
Garanbums Campus, University of Pemambuco, under
mumbering CDZ 615 and CDZ 623.

Results

Family Palaemonidse Rafmesque, 1815
Genus Macrobrachium Bate, 1868

Macrobrachium olfersii (Wiegmann 1836)

Figures 1, 3

Palaeman offevsti Wiegmann 1836: 150.

Collected and examined material Brazl, Maranhso,
Tutdia: Riacho Agua Rica (02°46'04.3" S, 042°2804.0°
W), 192014, 13 females (15.12 to 41.93 mm CT), 18
males (17.96-5548 mm); Brazil Mamnhio, Paulino
Neves: Riacho Sio Jose (02°49'26.2" S, 042°3238.3"
W), 2032014, 21 males (27.98-52.06 mm), 3 females
(19.29-34.07 nm CT).

Geographic distribution. (Fig. 3; Tsble 1) United States,
Cenmal Amenca, Colombia, Venezuela, Suriname, and

Brazl (Pard, Pisud. Ceara, Rio Grande do Norte, Pernam-
buco, Alagoas, Sergipe, Bahia Minas Gerais, Espirito
Santo, Rio de Janeiro, Sao Paulo, Parana, Santa Catarina,
and Rio Grande do Sul) (Melo 2003); new occourrence:
Maranhso.

Observations. The size of male specimens was between
17.96 and 60.18 mm; fermales 15.12 and 41.93 mm (CT),
weighing between 0.046 and 2.386 g for males and
0.0292 and 0,655 g for females.

Bowles et al (2000) recorded the largest male 90
mm long and ovigerous females between 30 and 65 mum,
whereas Ammar et al. (2001) found males from 20.10
to 93.0 mm females rangmg from 23 to 58.20 mm,
and ovigerous females 21.20 to 60.0 mm. Mossolin and
Bueno (2002) recorded smaller sizes than previous lLit-
erature, ar 57.0 mm for the largest female and §1.93 mm
for the largest male. In this study, sizes were smaller than
found by Bowles et al. (2000), Ammar et al. (2001), and
Mossolin and Bueno (2002).

Macrobrachium olfersii are found in submerged veg-
etation along the river banks, and with either a rocky and
sandy substrate (Ammar et al. 2001, Mossolin and Bueno
2002, Melo 2003). Samples of M olfersii from this study
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were recorded in streams with marginal vegetation, sandy
substrate, organic matenal and banks having lesves and
TOO1S.

Macrobrachinm carcinus (Linnaeus, 1758)
Figwres 2, 3

Cancer carcisus Linneguz, 1758: 631

Collected and examined maferial Brazl Maran-
bdo, Paulino Neves: Riacho Sio José (02°4926.2" S,
042°32'38 3" W), 20X.2014, 1 male, 169.15 mm (CT).

Geographic distribution. (Fig. 3; Table 1) USA (Florida,
Mississippi, and Texas) Mexico, Guatemala, Nicarazua,
Costa Rica, Cuba, Parto Rico, Jamsica, Barbados, Lesser

oFersii (yallow

Ecuador, Pern, and Brazil (Para, Pernambuco, Alagoas,
Espirito Santo, Rio de Janeiro, S3o Paulo, Santa Catarins,
Rio Grande do Sul, and Parans) (Holdmis 1952, Bowles
et al. 2000, Melo 2003, Sampaio et 2l 2009); new occur-
rence: Maranhio.

Observations. This species occurs in the coastal
basins and ususlly preferred pools with reduced water
fiow, ocomring mainly in the middle to lower sections
(Mejia-Ortiz 2001, Melo and Coelho 2008), although
Mejiz-Ortiz (2010) recorded species at alfitndes varying
from 1100 to 200 m In this study, the species was records
i streams with marginsl vegetation, silt substrate, and
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Discussion

Freshwater shrimp are important biotic components of
the ecosystem (Lima et al. 2014), acting as herbivores,
scavengers, predators, or prey of other animals (Ligeiro
et al. 2014). They have the capacity to mitigate effiacts of
catfish on peripiyton and sediments (Scotr et al. 2012),
possass the symbiotic cleaning finction (Garrone-Neto et
al 2014) ,and they are bioindicators of aquatic contanii-
nation (Nazari et al. 2003).

Macrobrachium ojfersii is a small crepuscular species
with confinnous reproduction (Ammar et al. 2001, Mos-
solin and Bueno 2002, Melo 2003). Mossolin and Bueno
(2002) observed that the species prefers warm waters than
the other species recorded in this study and are greater in
numbers during months with higher temperatures. Mac-
robrachium o[fersii shows hizh sexual dimorphism in the
second pair of pereopods between the left and right, in
terms of unequal size and robustness in males, while in
females the pereopods are less robust and egual (Mosso-
lin and Bueno 2003). Cheliped growth occurs gradually,
a distingmshing factor in the juvenile to the adult phases,
in addition to be the main characteristic for taxonomic
identification (Melo 2003, Mossolin and Bueno 2003).

Popularly known as pifu, it is considered one of the
largest of the freshwater shrimp on the east coast of the
Americas (Lara and Wehrtmamm 2009). Macrobrachium
carcinus is included in the Red List of endangered inver-
tebrate species in Brazil (Melo and Coelho 2008). The
threats are mainly overfishing, habitar destruction, pol-
lution, and construction of hydroelectric dams (Bowies
2000, Bauer 2011). Dams act as bamers that prevent
the larvae of M ojfersii from niigrating upstream in riv-
ers. Planktonic manne larvae of this species are usually
widespread because of cumrents (Basuer 2011), and the
comnectivity between marine and freshwater environ-
ments provide favorsble conditons for reproduction
Therefore, disturbances in these habitats can affect spe-
cies survival

Fifty-five M. offersii, but only 1 M carcimw, were
collected. This single collected specimen of M. carcinus
is probably due to the difficulty in collecting this species
in gill and dip nets. because cove traps are generally used
for this shrimp (Rocha 2010). The munber of freshwater
shrimp species in the state of Maranh3o is now increased
from 4 to 6 species.

The freshwater crustaceans of the state of Maran-
hio are underestimated. A catalog of species is urgentiy
needed to comprebend species diversity. In future
research, information on collection methodology, nchud-
ing the type of traps, are needed m order to obtzin a more
effective qualitative and quantitative survey of the local
crustacean fauna Mantelato et al. (2016) highlizhted the
need for new checklists and better knowledge of palae-

idean shrimp life histori
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Mok llha Mezquako (Furo das Marinhas)

e alfersy

o alfersy

Molerst St Augusting anas watars

MoforsV  RioZimatdn, camstera Salna CruzHuatulo

M o¥orsy

Mofen¥  Gulf ofMexco, vichity of Brewnswille

MolersV  Rio Miquinas

Mol Macwyo 1a Secdon, o Mezcalaps

Moforsi  Amoyo Agua da Pamo

Molersy  Laguna da Sontecomapan, rio Coscoapan

Mo¥erst  RoCarrizal Busnavista Rio Nuavo, 3a secckdn

M alfersy Fio La Pafme, Los Tuxths

MoXors¥  Rio Murga a la altura dal poblado de Murgs, 17 km al Norasta
da Petatlan

solersy  attheend of James islind Yacht Chib plor

o alfersy Rio Geratlex

M alforsh Maawyo 1a Secdon, fo Mezcalaps

Mofos¥  RoAyuth, Morm Ayuth, aarRSalna CruzHuatuko

Mo¥erst  LaPalma, Los Tusctias Ver

Mo¥ers¥  RoCoyua cuenca bajs, abajo dal pusrte da la camstera
Huatulco-Salna Cruz

MoNers¥  LaCarbonera, San Famando

M oerst

Molrs¥  RioCarnizal Plstsno y cacac, 2a Secdén

Mo¥ers¥  RioZimatdn, camstera Salna CruzHuatulo

MolesV  RioMiquinas

Molorst  Antes de b descarga, Comegidera da Ortiz, 33 Secciéa, rio
Mezcalspa

Mooy Riodd Salmonal

e alfersy &{: <l pusnte da Rio Purtficackon, Jal. Carr. Maaque-Pto.
Valbrta

Mo¥erst  Charleston Harbor, o James kland Yacht Club pler

Molen¥  RiodolaEtadén Bilégic Los Tuxtlas

MokersV  PuanteFutatango, cuenca aka del rfo Zimatan, trbutario dal

rio Zmatén

Ste _ Country _ lattude  Longitude
Pard Brazi 01'1010°S  04FIYm W
EspritoSanto  Braxd 200340°5  0ATITOW
Bahis Bzt 162249°5  030TIEW
Fhorids UsA 20'5352°5 0BV IES"W
Caaca Maxko 15°40'48°S  095"0YOrW

FrenchGulma  3"1204°S 052 1904°W
Towas UsA 2550075 0OTOTM'W
Varscruz Mexko 18°3824°S  094'SZAW
Chiapas Maxio 7ET0S 00FIZOCW
Guarmer Maxko 17°0524°5  00FITIEW
Varxruz Maxko 18312°5  094"ESARW
Tabasco Maxko 1756245 0030VAW
Varcnuz Maxko 18312°S 0SS IW
Guamsro Maxko 17°4124°5  100A012W

UsA IT4520°5  0ASTDSW
Tabasco Maxko 18'3224°5 091" 1AW
Chiapxs Maxko 17'S70°S 00T 1ZOrW
Caxaca Maxko 15'5436°5  095°S1'00rW
Veracruz Maxio 18733365 0O4°SEI2W
Ouxaca Maxko 154836°5  00"IEIEW
Tamadipas Maxko 203701°5  09TATIFW
Fhorids UsA 273036 0BY2INCW
Tabasco Maxko 17'5812°S 09FOTARW
Cuaca Maxio 15'4048°S  095°0YOI'W
Vorscruz Maxko 183824°S  0O4TEZARW
Tabasco Mexko 17'5848°S  09TSSARW
Voracruz Maxico 1020745 095TIV4W
Jalisco Maxko 10°4424°5  1032212°W
South Camlina  USA 3T4520°S  0ASSOSW
Vorscruz Maxko 1WIEIES  0MTEZARW
Cexaca Mexko 15°5624°S  095"01'AW

Contnuad
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Table 1. Continued
Spedes  Loaality State Country Latitude Longitude
M olferss o Zimatan, cametera Salna Cne-Husodco Omaca Maxkco 15°4048°s COS"0000W
Molfers?  Laguna do Sontecomapan, LosTuxdas oo Maxico 18721'12°5  Co4"ss4atw
Moiforss  ElNaranjo antre Torals y FYjiapan Chuapas Maxko 154312°5  OrI4AW
M olferss RioTonala Tabasco Maxkco 178212°s wrmtw
M offerss Prasa Josd Ma Morakes "La Vilita”, limite entre Michoacn y Mihoacan de Maxico 18702'24°s nrceetw
Gusrraro Ocampa
Molferss  Rio Copalka, ouenca baj, abajo del pusnts da b carretara Oxaca Maxko 15°40N2°s  COST0IEW
Huatulo-Salina Cna
M oifersd Dasembocadura del Rfo Jamapa eracru Maxico 19705'22°5 cosoE W
M oifers) Rio ZImatan, carrstsra Salna Cne-Hustdeoo Oxaca Maxico 1574042°s L=aned )
M olferss fio Papagayo, Gra. Gusrero Maxkco 16°4526°S o vaaw
M offerss Actopan waouo Maxico 19730007 S QO8N0 W
M offersa Rio Colotepec Oxaca Maxico 15748265 Wrorisw
M olfersd PobladodeCastilo Rio San Aan Nicaragua 110036 N B4 M0rw
M offers Ao de la Estackn Bloldgiaa Les Tuetias Weracnx Maxico 18736726°S 0o4tsa'4atw
Molfers R0 Cﬁ;. cuenca bajs, abajo del pusnts da s carretara Oaeaca Maxko 1549N12°5  COSMIBSTW
Hustu! lna Cruz
M oifersd Rio Gonaslaz Tabasco Maxico 18732 M°S anastw
M oifers) Rio Cuttzrmaly, Jalisco 2 5 km dal Puente de ls camsters Jalisco Maxico 19°25"2°s 0300w
Mdaque-Pio. Vallsra
M olfersd Rio Lagartero, cerca de Arraga Chispas Maxico 16715726°5 rosyn'w
M offersd Ao Tonald Tebasco Maxico 18RS OrW
M offersa Rio M&quinas, Los Tuxtias Veracux Maxico 1822S ot s2uatw
M olfersd Rlo Chichinvidw Dbtiito Federal  Venozuda 103255 weTmanTw
M offersd Rio Ayutla, Morro Ayutla, carrSaina Cnz-Hustuko Oxaca Maxico 15°5426"S Cos™S100"W
M olfers Achloy Aver South Carclina  USA IrssTs 0800a22"W
M oifersd Rio antrs La Palma y Rio Basura, Los Tutls Weracruz Maxico 1873336°S 0oe"ss 12w
M oifersd Ashloy Rver, just bdow rafroad bridge near Charkeston SouthCarolina  USA Irsrs2°s 000N0222W
M olferss Arroyo Colorada Snaka Maxkco 2M92°s 10556 24" W
M offerss Rio salendo da Fra Escondido Oxaca Maxico 15°8100°S coroIvTrw
Molfors?  Arroyo o Zapeta antre Tuxtapec y Palomarss Oxaca Maxico TIN5 CoeSTW
M olferss Marmentau Aver (M 16.7) and Uttls Recan Bayou confenca  Loulstana usa 2r4745"s wrsaw
Molfersd  Rio ZImatan, camstars Salna Crie-Huatuco Oxaca Maxico 154948°s QOSDONOTW
M offersa El estanque, La Tovara Nayartt Maxico 21731425 1051500 W
M olfersd Ria C pan, Lagura d pan eraoruz Maxico 1E342°5 004" ss4atw
M offersd Ao Méquinas Weracrux Maxico 1828 24°S co4tsa'4atw
M olfers Rlo Zimakdn, Huatuko Omaca Maxkco 157404a°s COSDUOTW
M oifersd Ria Méquinas eracruz Maxco 18738 M4°S o4 s2'4atW
Moifesd  20kmS5Ede Martingz delaTore Veraoruzx Maxico 200VEETS COSOMNW
M olferss 19 lm 556de Martinez dela Tome eraow Maxkco 20M0676°S oSN 12"W
M oifersd m‘dﬂldm@l,wdmﬂom 3a Secchin, Rio Tabasco Maxico 17584a's Corss4stw
Mazcalaps
M offersa Bahia Brad 15M130W°s Na'TwW
M olfersd Bshia 8shia 14°4722°5 aernatw
M offersd 8shia Bahla 147224£°S @AW
M olfers PFlaya Parafso, Pusrto Morslos Quintara Roo Maxico 20r53'M°S oasod 12w
M olfersy 16°3'3"s 0300 1548W
M offersd Ao San Nicolds, 5 bm o arba del pusnte de bs carratara Jalisco Maxico 193426°S 104%4542"W
Maaqus-Pio. Vallarta, Mpio, Husrta, Jalsco
M olferss Rio Maquinas rumbo a Monteplo eraow Maxico 1828 4°s w4irs4aTw
M offerss Rio Carrizal Platano y cacaq, 22 Secddn Tabaso Maxico 1782°s areetw
M offersa Parans Brad 25°48'51°5 oasa'sTwW
M olfersd Parana Braxd 25°4040°S 024w
M offersd Samta Catarina ~ Brazd TS 014w
M offersa Rio Chachabas Veraoux Maxico 1 536"s QOS200W
M olfersd SantaCatartina Brazd 27Rgs oW
M offersd La Pasca, Soto La Marina Ternaulpas Maxico nUe7'S OTALCW
M olfers Pamambuco Brazd 07°58232°5 [l o)
M oifersd S4o Faulo Brazd 2346735°S 45" 2105w
Moifersd Mo Camizal Comegidora do Ortix, 53 Sacdon Tabasco Maxico 1TSS 0ONTIIW
M olferss 47294s oarITW
M offersa SantaCatarina  Braxd 27°455 042732

Continued
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Table 1. Cantinwed

P Lacality Kt Country Latitude Longttud.
M.olfersy SartaCatarine  Braxd r2es E 30w
Mofersy  OestedaPmah do labaquara 530 Paulo Brazd 274126 MST17T00W
Mofern¥  Estrads da Frafa do sbaquara 580 Paulo Brazd 271235 4STI10ATW
M.ofers¥  Fonta das Caraas 580 Paulo Brazd 234TA2E"S  (M5T20280°W
Mooy  Fralada Ammagso Sto Paulo Brazd 2741375 045'207362°W
Mo¥ern¥  Alods Praiado Sino 580 Paulo Brazd 2745013°5 0452041 AW
Mo¥ers¥  Alods Prada da Sk 580 Paulo Brazd 27452525 O45°207345°W
Mofeny  PraladoViana St Paulo Brazd 27453845 O45'20548'W
M.ofers¥  Pralado tagquandubas 580 Paulo razd 2TATASE'S  M521S0A'W
Moferny  Altodo Cocala 530 Paulo Brazd 2T4AFILA’S  M5T2108'W
Mofen¥  Cocala 580 Paulo Brazd 27017°5  45T21"08'W
M.ofers¥  Babeo da Cachosira da Teca 580 Paulo Brazd 2TINNS  AS"2SEE'W
Mofeny  Malodo Rlo da Agua Branca St Paulo Brazd 27402125 4521 IW
Moot Cachosin daToca 580 Paulo razd 2TIUL'S M520703°W
Moferny  Cachosim da Zabumba 530 Paulo Braxd 27SU0L1°S  (M5"22V0.1'W
Mofern¥  Tesouro da Colina 580 Paulo Brazd 27S019.9°5  4S250W
Mo¥erst  fhote 580 Paulo Brazd 275004 (M572355.1'W
Mofes¥  Frala do Pertinho S0 Paulo Brazd 2TSUA28'S  DUS"MSEW
Mofen¥  Campo do Pertinho 580 Paulo Brazd 2TSUSIE'S  O4524NEI'W
Mo¥ers¥  Cachosim Pancads DAgua 580 Paulo Brazd 2FEVN20°S  O45°24258°W
Mo¥eny  Cachosim dos Trds Tombos Sto Faulo Brazd 2TEVITE°S  O45°24'0.0°W
M.ofers¥  Nertads Prafa Grande 580 Paulo razd 2T51220°5  MSUNWOW
mo¥ersy  Sul da Prala Gmnde 530 Paulo Brazd 2TST'U5"S  (M5T2S0AS'W
Mofern¥  Nertads Prafa doCumal 580 Paulo Brazd 2FEVA00°S  MSTISWOTW
M.o¥ers¥  Altods Prafa do Cumra 580 Paulo Brazd 23'52053"5  M5T25T09°W
Mooy Fraladoveloso S0 Paulo Brazd 2FSTISIS 452600 I'W
Mooy  Camping do Veleso S0 Paulo Brazd 2TEZILS  OMSIEVOTW
Mo¥ers¥  Cambarag 580 Paulo Brazd 2FEXING'S  45"26TSOW
Mofeny  RedsmonteyTabatd St Paulo Brazd 2TSYSEA'S  O45°27T1A'W
Moot Melhse 580 Paulo Brazd 2TSA08S ST TBIW
Molfersy  Borrifos 530 Paulo Brazd 2FETIE0"S  MSTITVISW
M.ofen¥  Portodos Frades 580 Paulo Brazd 2TSEME"S  MSTETEW
M.o¥ers¥  Cachosira daVista 580 Paulo Brazd 23155405 (M5T2626.0°W
Mofes¥  Marambals S0 Paulo Brazd 2TSE0A0S 0452551 9°W
Mofern¥  Prala doGaio / Pogo do Gordo 580 Paulo Braxd 2TSOA0E"S ST ITAOW
M.o¥ersd  Castalh hoska do Enganh 580 Paulo Brazd 23751'022°5 45" 17226'W
Mooy  Frala Marca 5o Paulo Brazd 2TET07.8°5  O45°1720.1°W
Mooy PralaVermalha 580 Paulo Brazd 2TEYUES M5 17WVAW
Mo¥ers¥  Cachosim dalaje 580 Paulo Brazd 2FETEES  O45"2472T°W
M.ofeny  Engenho O'Agual Sto Paulo Brazd 27474005 045'217203°W
Mofen¥  Tubatd 580 Paulo Brazd 2TS4025'5  M5'27200W
m.o¥ersy  Sul da PraladoCumal 530 Paulo Braxd 2FSY076°S (MST2SSES'W
M.oferny  Canalda Lagoa do Ferl SertaCatanne  Braxd D4IN'S I IEW
M.o¥ers¥  Parqua Muridpal da Lagoa do Perl SertaCatarins  Brazd 27475 EITW
Mofes¥  Guamatuba Parand Brazd AAIUERS 0SS EW
Mofen¥  Guaratuba Parand Brazd AF4¥57.0°S  QSWTLE'W
Mo¥ers¥  Guanstuba Parand Brazd QS  1SEITW
Mofeny  Guaratube Parand Brazd AFAQE53S  (25°AAGTW
Mofen¥  Guarstube Parard razd A0'44TIAS  0SWVIOW
Mofersy  Guamtube Parand Braxd AF44310°S  (2ST4RS2EW
Moferny  Area de scotunismo EspifioSamio  Braxd W'CENES MOrTRIW
M.oNersy EspittoSamo  Brazd 2'EVAS NI EW
M, olfery EspiftoSanto  Brazd 20°05747°S  MOrRREW
Mofen¥  Comunidaderiberinba EsplifioSanto  Braxd WCEAS  MTBSEW
Mofers¥  Bada do Absira de iguspe, munkipio de Fariquars-Aqu, rio 5% Paulo Brazd WUITITS | oraraw

hnquanaqu
Mofeny  Badadofibeira de iguepe, munkiplo de PariquanAy, rio S8 Paulo Brard 2423005 QA0107W
Pariquans-Mrim

Mooy Bada do Aibsira da iguape, munkiplo de Pariquars-Ag, 580 Paulo Brazd 42TAS MIOUTITW

Cach do Parako

Continued
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Table 1. Continued.
P Locality State Courtry Latituds Longttud
M o¥ors :xi d: Ribara dalguape, munkciplo de Pariquers-Acy Trilks  SSoPado Brad 27345 470w
o Fundso
M oerd Bact: do Aibaka de lguaps, municiplo de Canandla, rio Banco  SSo Paudo Brazd 45436 A7S052W
Molerd  Bactadofibera doiguaps, munkipio de ik Compeda, SsoPado Braxd E00S0S 47%52731W
CEeTRg0 am neme
Mo¥ew  Bacl doAlbara dolguaps, munkiplo de Parkquera-Au do. SSoPaulo Braxd BWOST  7SISIW
Capivard
Mofers?  EacladoRibara de lguape, Parqus Estadual dalha do Cardoso, 8o Paudo Brazd BSOS 475271W
cachoara dorio Fodro Lot
M o¥ersd Estagio Ecelégiaa Jurdisdtatins ssoPado Brazd 42205 403w
M oerd Estaga® acolégica Jurdls -Hatins SsoPado Brazd 24723005 ATO1TW
Mo¥end  NioPascagoula Braxt 3N B 36W
Mo¥ert  Flo a;‘un!lmmdo Blom 20 sul de Vera Cruz, na Estrada Bahty Brazd 1625285 W
Eundpelis
Mokers2  RioJusgul (aflusnts do Rlo Docel, sob ponta da Estrada BA-116  MihasGarsls Bl 1215 4saRw
am Fral Inocncio
Mo¥ersd  FloJuocorugu numa fazendo adma do piode  Bahha Braxd 7005 303057°W
tamaraju
M olfersd flo Cachosina Ihéus Bahla Brazd 14°4'05.18°S 300U 5400w
M olers2 Cachoakra fivar, Thous Bahia Brad 14421033 30"I00A65"W
M olferss Cachoaka ANa, Thous Bahla Braxd WENES  ArNwEwW
M ofers2 fitver Santana, lhéus Bahia Brazd W51M68"S 30 0SSAS'W
M o¥ersd filo Aculpe Bahia Brazd 15°04'40°s I01'90W
M ooy Lagoa Encartads, lhéus Bahla Brazd W02 AreE2SwW
MoNersd  Lagoa Encantads, lihéus Bahia Brazd 4727'208°S 300SALEW
Mokem?  Sartana fiver, Fovoado ko do Engenho, [héus Bahia Brazd WSITAS  IC042EW
M ooy Aculps v, lihdus Bahla Brazd 15704'40S W0r'aw
M ofernd Lagoa Encartads, lhéus Bahia Braxd 1477'208°S 300E2.5W
M olfersy Santana Alver, Fazsnda Theokroma lhéus Bahla Brazd WSOsArs  IrpsTw
Mo¥ersd  Small stream, Estagio Exparimental da CEPLAC sahta Brazd 1817035 IT0SLEW
M olers2 River Ura Bahia Bl IS17°280°S 30 0800.5"W
M olferss Tyulpinho River, Uniguca Bahla Braxd 4257207 IreNarw
M ofers2 Almada filveg théus Bahia Brazd WIWETS; ITNSATW
Moosious  Rlo Panuco en Tampkco Tamaulpas Maxico '1243°N 7052w
Marcius  Alkdama Tmaulpas Maxico 1SN SE'D4SS'W
M cominus Cuba 2r0075°N 75'0038°W
Mosious  Frass Marto R Gomaz, Carmargo Tmaulpas Maxico 25'10°N 8551w
M carcious Colernbla 2240°N 75"4000°W
M comious UsA 21446 N a1"3837°wW
Mosious  Alo Bravo an Matameros Carmpacha Maxico 25'5306°N 3w
Moochus  La Pesca Scto La Marina Temaulpas Maxico L'4637°N 7'4A20°W
Marcious  Quabrada Raboledo, 2 s salda de Chuspa Mranda Venazuda 103643°N E6"1BYE"W
Maaciour  Rio Agudleguas Huawo keon Maxkco 2683158°N 100"395="W
M casious Forda UsA TN 21'5406"W
M coscinus Forida usA 25030°N 21'4033°W
Maaious  UpparSan Maros River, San Marcos, near headwetorsef San - Teas UsA 2W5321°N 97'SE20°W
Marcos Rlver, campus of Taxas Stats Uriversity
Morcious  Los Tl Veraoux Maxico 18°3636°N M'ST0W
Moscious  UpparSan Marcos Rher, San Marcos, near headvatersof San - Teas UsA 532N GTUSE0W
Marcos River, campus of Taxas State L ¥
M cok filo d Rio d Pusrto Rico 18°1032°N £5'40'13°W
Morious  UpparSan Marcos Rhver, San Marcos, near headwatarsof San - Teas UsA 532NN USE20CW
Marcos River, campus of Taras State Uriversty
Marcius  Cd Misr Tmaulpas Maxkco 262598°N oW
Meosious  UpparSan Marcos Rher, San Marcos, near headwatarsof San Teas UsA WSIANN 0OT'SETW
Marcos River, campus of Taxas State Uriverdty
M cancinus Virgh dands, 18 2201°N QEA'STAW
us
M comious Venozuda 10r3605°N DEE'STETW
Mosious  Rlo Samana, Cumuapan, 13 secckén Tbasco Maxico 18°0036°N o3'onrw
Marcius  La Pesca, Soto La Marina Tmaulpas Maxico TUEITN OTaA0W
Meoaxious  Rio Tames! en Tamplco Tmaulpas Maxko 2'13ME'N COTUOESSTW
Mocious  Rlo Jacal Hanca, Cd. Misr Tmaulpas Maxico 26'I5E°N oWoEATwW

Continued
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Spades  Lecality State Cauntry Latitude Longltude
M cacious Pugrto Rikko 17'S504°N 066"03AT'W
M Rodals légica Los Tusthes Veraox Maxkco 1826836 N oa'sTasw
M cacious Costa fikca 09°'SE4"N cax'gros'w
M caxcy RIOPS " Trrpl Ternaulipas Maxko 2IZATN HTOS2EW
M cacinus VeraCruz Maxkco 1826'S6°N 005"125TW
Mcoadiour  Ckénaga Bolvar Colombia 102705'N 05 235rW
M caxious Vanazusls 10°900°N 0BQ"1USOW
Mcocius  Amoyo Blanco Quardtero Maxko AMTAEN OUITW
Artaaga
M cacious Castries Saint Luda 14°000° N os1votw
Mcacius  RloPinuco Temaulipas Maxkco 21TE"N WrsSITwW
M cacious Puarto Rkko 18°0F16"N 065" 30r25"W
M cacious Braxll 2X5500'S 2 arorw
Mcacius  SanAntonko Taxas usa 202E2TN ORT2EIW
M caciout Beax 24°0000°S egtas0wW
M caxious Maxico 18°173°N W 5w
Mcocius  Presa cemo deoro Ouaca Maxico 1B'0VITN Q9E"T24'W
M caxh Rio P& iy = Tarmaulipas Maxko 2" 1TATN 0705 2E"W
Mcoacius  LaPesca, SotoLa Marina Temaulipas Maxkco 13°9F3ITN OTMWrwW
M cacious Puerto Rko 18"14'10° N Ce5"IYse"W
M cacious Aench Gulana 5'4500°N 053'S8'00"W
M cacinus Maxkco 173221°N 04w
Meoacius  Lagura do Chils, Péruco Veraoue Maxko AN COB'DTW
M caxious Colombla 10°0508° N 7a'STrasw
Mcockus  Fio Py gl Tarmaulipas Matkco WIZATN  0O70S2EW
Mcacius  Rode b Etadén Bllogica Los Tustlas Verow Maxko 183636 N oa'sTas'w
Moacius  Vorcne Veraoz Maxkco 10"1236°N ostarasw
Moocius  Rio Miquinas, caratara Los Tuxtias-Monts Flo Veraouwx Maxko 183636 N COS"0UIE'W
Mecacius o Miquinas, Los Tuxtss Veraoix Maxico 1838 24°N  094'szas"wW
Mcacius  Rlo Miquinas Veraow Maxico 183824°N og'szaEw
Mcociur  Rio Panucosn Tarmplco Termaulipas Maxko 212ATN wWrosEw
Mcacious  Rodals Estadén Bllégiaa Los Tusths Veraow Maxko 183836°N pa'syaEwW
Mcocius  Fio Esplriba Santo, 1st pool araa from Streamn Houss trall Puerto Rkko 182031 N ESaITW
M cacious Cuba 20ME'5 N C76"28°00°W
Mcacius  Mamoyes Rivag Mameyes Jastriffie bafara estuary) across from Puarto Rico 182226°N  065"aSa'W
Westin Rio Mar golf course
M cacious Colombla 11150 N W3 E'rw
Mcacious  Mamayes filveg Mameyss Jastriffle befora estuary) across from Puaro Rico 182225°N  065"45'wW
Wastin Rio Mar golf coursa
Mcachus  Mameyes Rivag furthest upstraam [of Patrick Coonwy's 2009 Pugrta Rko 184N 065°4SI1W
sites] on the Mamayes
Mcacious  RoTocantins, om Cametd Para Braxl 444s 402034°W
Mcachus  Mamayes Riveg further upstream (from PRS12] on Mameyes Puerto Rico T8212N  065°45'05"W
M caiout Beaxl 230I21'Ss 43"3F51'W
Mcacious  Mameyes Riveg further upstream [from PRS12] on Mameyes Puarto Rko 18212FN 065"46'05"W
M caciny Eraxl 17°07'00°S 0301 300w
Mcacius  Mameyes Rlveg Mameyss Jastrifis befora estuary) across from Puarto Rico 18°2726°N  CeS"ar AW
Westin flo Mar golf coursa
M cacius  Mameyes Rivag Mameyes Jastriffie bafara estuary) across from Fuarto Rkco 182228°N  65'4544"W
Westin Rio Mar golf course
M caious Maxko 18°8'5TN 9545 26°W
Mcacious  Mameyes Riveg further upstream [from FRS12] on Mameyes Puarto Rkco 18212FN E5°4606°W
M caciny Eraxl 2°7000r's 41'030°w
Moocius  Mameyes Rilves Mameyss Jastrifils befora estuary) across from Puarto Rico 182226 &5Ta5waTW
Wstin filo Mar golf coursa
M cacius Guadsloupe 16 173N 61'31S6"W
Mcaciur  Rioarrba de Coatzacoakos Veraou Maxko 17'S848° N 04'330"'W
Maacius  Mameyes Rlveg Mameyes Jastrifle befora estuary) across from Fuarto Rkco 182228 E5°45'a'W
Westin Rlo Mar golf coursa
M caciny usa J0"I4'SE"N rrantw
Mcacious  Mameyes Riveg 2nd furthest upstream [of Patrick Coonays Puarto Rico 182041°N 6574524W

2009 skes on M
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Tabls 1. Continuad.
‘Species Locality State Country Latitude Longituds
M.cwrchas R0 Espirity Santy, 15t pool arss from Stream Housa trall Puarts Rlco 1E2031°N &SR'W
M.corches o Cazons, Ejdo Florss Magin, Cazones Yeracruz Maxico WQITN aneaETw
M. yes Rivar, Mamsy (lastrifle bators estuary)across from Puerto Rlco 18228 N £5"4544"W
Westin o Mar gelf course
M.corchus  Mameyes Rivar, 2nd furthest upstrsam [of Patrick Cooney's Puarto Rico TSN ESNSW
20093!es on Mamayses]
M.corchus  Mamayes Rivar, 2nd furthest upstream [of Patick Coonay's Puerto Rlco 18 2041°N €5%45'24"W
2000 sHes on Mameyes]
M.corches  Rlo Tocantirs, em Camata Pard Brazl 44ats 4020'34°W
M.corchus  Mamsyes filvar, 2nd furthest upstrsam [of Patick Cooney's Puarto Rico 182041 N 655 24°W
2009 sHes on Mamayes]
M.avchas  Los Tuxtlss eracruz Maxko 153636 N MT[2UEW
M. corchus Caard Braztl 03'1200°s V200w
M. corchas Forids usa 2TVNTN SU302EW
M. corchus Puerto Rico 18202217°N s NTw
M. corchus Vensousla 1073800 N E6S5'S0W
M.cvches  Rio da ls Estackén Blaldgics Los Tustlss eracrux Maxko 153636 N MT[2UEW
M.corches  La Pesca, Soto La Marina Tamaulipes Maxico 2I4EITN 9740w
M. corchas erszusla 100TEN e5ME1EW
M.carches  Flo Jaguariba Caard Braxl o2753°S IeI3rwW
M. carchas Colombla 1T N s12200w
M.corchas  La Pesca, Soto La Marina Tamaulipas Maxko 2F4EITN 7AW
M. corchus Parama SN MaETW
M. corchas WVirginis, US. 1T42'S N S47423T'W
M.corchus i entra La Palmay Rio Basura, Los Tuxtiss Veracruz Maxko 1ETIEN MSEIW
M. carchus Brokopondo Suriname A4S0 N 5500w
M. corchas Bathshaba Barbados 1256 N sraatw
M. corchus Maxico 175100°N 325w
M.corchus  Doctors Rivar, rear Spayvilia, In small dammad pond Triviclad m&d ard 180N eo3uEw
g0
M. carchus Maxko 180N o5TaaTw
M.corches  Rlo Samarts, an la descarge Tabazco Maxko 17NN 93213EW
M.carchas o Soradora, Rio Sonodero Puwrto Rlco 183N €5°40"13"'W
M.corches  Trinklad, Doctors River, near Speysida, dammad up pend (n. Tririclad and 111800 N 0314w
cell) pord Tobago
M.cvches  CaminoalsLaguma Escondida EstaddndaBlologla Tropical  Veracruz Maxico TEMUESN 9503w
Los Tuxtas
M.corches  Rio Goradlaz Tabasco Maxico 18°3224°N 21M0U4EwW
M.covchus  Rio Cardzal Phitsnoy cacao, 2a Secdon Tabasco Maxico 17NN 3w
M. G apan Restaurant pan eracruz Maxko 18 53%"°N Ms51TW
M.corches  Rlo P d P Tamaulipas Maxico 2XITAN Q7052EW
M.corchas  Miaml Forids usa 2S4ENTEN SrNETW
M.corches  Rio Pénucosn Tampko Tamaulipas Maxico FNUTN wsEEW
M. corche El | Mai Tamaulipes Maxico 25"1435°N @as'BW
M. corcias Hidslgo Maxko 210740 N WSS1WW
M.corches  Dique Jiménes, Jimanax Tamaulipes Maxico 24"128°N LE2008"W
M.corches  Coxcoapan Veracrux Maxico 1&8T%"N MW
M.corches  Punta de Tlacotalpan eracruz Maxko 1&TTEN 8402w
M.corchus  San Marcos Rivar Taas usa 205N WSEMW
M.corchas  RoPanucoenTampko Tamauipas Maxko IX4TN F0sWW
M.corches  Punta de Plecka, San Fernanda Thlllldlﬂ Maxico 24°2028°N 9743w
M. has pan Restaurant Sor pan Veracrux Maxico 1&8T3%°N MW
M.corches  La Palma Los Tuxtias Veracruz Maxko 18°33%"°N 4S5 2'W
M. carchas Colombla 135N nserw
M.corches  Ro Surimamae Suriname Q54NN 55%0e'ss"wW
M. corchus Gulana 06" 'S'N 58°40'SO'W
M.corchus  Desermbocadura del Rlo Co koos, C d Weracruz Maxico 180N EN MIsTW
M.carches  Rio Elanco,M Landada M os Querétaro Maxko 2MTAEN 02'W
Artsoga
M. corchus Curagao 1Z1008°N £SS0'TW
M. corcias Colombla 110100 N TIE'STW

Contieed
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Table 1. Continued.

spec Loality State Country Latiuds Longttuds
M.cdoes  Landa de Matamoros Qusrdaro Maxkco 211424°N oE'szAEW

Artaaga
Moardees  Axtla Sanluk Potosl  Maxko 21"1724°N 9T Trasw
M.cardees  Rio Paruco en Panuco Voracno Maxico 27320°N 28"I03ITW
M.cado  Veraouz Vecnax Matico 19°1236°N 95 wasw
M.cordmes  Escummiantoal lado dal rio Pedregal Tabasco Maxkco 17°52'12°N 'MITrw
M.cordoes  Playa Lauro Vilag Matamonos Tamaulpas Maxko 5°40'19°N oT'0ROTW
M.cardous Bahla Brazll 15%1305°S 30'035TW
Moorcows Rl Fraco en Panuco Vemcno Maxko 2270320°N oEMIU3ITW
M.carcnes Eshla EBraxil 14°4723°5 0NEw
M.carcnus Bahia Braxl| 14°3848°S 30"4SEW
M.carcou Famrd Bradll 25"1341°S 4gas2rw
M.cardows  Laguna La Aayush Nicaragus 1075500°N arazro'w
M.cordnes Cuba 22°100°N araso'w
M.coardmes  Escollara de Tuepan, Tuxpan Voracna Maxko 2r5704°N o728 18'W
M.cardous Aruba 1272045°N B'SSAW
M.carcoe Pamambuco Brad| 07'S622°S ELR
M.cardows  Pargue Estachal llha Bak SsoPado Beaxl 23'5122°S A5 240W
M.cordnes Vera Cruz Maxkco 19244°N 26 21"4"W
Moardmes  Parqus Estackul llha Bk Sso Fado Braxl 23°s031°5 4523 04W
M.cardnes ko Ribera dolguape S8 Pado Braz| Jata1mats 4737w
M.carcous Colombia 08"4340°N 76 1TW
M.cardmer  Vaes By Taxas usa 2544"14°N 06°2550"'W
M.cardees  Havana Cuba 2305SA°N 223w
M.cardmes  Caral 580 Gongalo I?Glﬂbdﬂ Bradl 32°00%57°S S22 00'W
Sul
M.cardnus Florda usa 2WSI08°N aImMETw
M.carcous Farama 009N TOS0ITW
M.cardmes  Sabancuy, Cd dal Carman Qrpeche Maxikco 1E37S5°N 01'SU0S'W
M.caronus Tasas usa W5133°N 9TsAAW
M.carcees  Matagords Bay Texas usa 28959TN 06"0ESTW
M.cardees ko Sonodoro, o Sonodoro Puarte Rico 18°1032°N 65 1TW
M.cordes  Escollera de Tupan, Tuxpan Ve Maxko 2ST04N 972516"W
M.cordees  Oesteda Prala do Jabaquan Sso Fado Braxl D'AAN2E'S  45"17389°W
M.cordnes  Estrach da Prals do Jabaguara S8 Pado Braztl [UAN23'S 45M1E'0ATW
M.corcous  Alto da Prala da Siriibs 58 Pado Bral BUSI52'S  45°20I45°W
M.cardmez  PréladoVina S8o Fado Braxt| 234538A4'S AS20TAEW
M.cardees  Prala do taquanduba S% Pado Brazl B[YII55"S 4521S05°W
M.cardmes ko daToca Sto Pado Bradl [onests  as120w
M.cardmes  Tusouro da Colina StoPado Beaxtl BB0MS A5TASOW
M.cordmes  Campo do Fortnho 5% Pado Brad| 1J'SOSIE"S  4524"63°'W
M.cordmes  Porto dos Frades Ssa Pado Braxl BDS5UE'S  45'26735°W
M.cardnes  Marambaly S8 Pado Braztl BSEMOS 452551 9W
Moorcows  PralaMansa 580 Pado Braz| B[AWES  45"17280W
M.cardmes  Cachodradalaje S8o Fado Braxtl 23'S5S52°S 45"24727°W
M.cardees  Bach do Ribaia da Iguaps, munkciplo de Canandia, o Brance 5% Paudo Braxl| MWSENS arsos2w
Mowdoes  Bach da Babada Santit, munidpio de Ferubs, Estagso SsoPado Brazl 242'DS 47'0403'W
Ecoldgica Jurdia-itating, o Parequé
M.cordnes  Estaglo Ecolégica Jurdla-katins - fio sem noma 5% Fado Braztl M2300S Mrororw
M.corcows  Estagdo Ecolégion Jurdia-kating Triba do Fundso 580 Pado Bral M2 MT0IR2W
M.carcnes S8o Fado Braxt| 00'0F40.0S  OS1'08USESW
M.carcnus Brazl 00153905 SI'Wa23Iw
M Estacdo Ecolégica Jurdla-katins Sso Fado Brazl 42305 roroew
M.cordees  1hade Arapianga Fara Brazll 01M9's oaE"Izw
M.carcous zh :yngmlg naar Bay 5L Louls [Rottan Bayou), Harcock Missimippd UsA A0'3TN as'3sw
oul
M.cardmes  Rio Caplbarbs-Mrim Pamambuco Braxt| aras 035" 33W
M.cardees  Rlo Pinhalra, um pequene o no continanty, cona de 3milhas  SantaCatarina  Braxil 27%0000S S0'0070W
20 sul da ponta sul da Ilha ds Santa Catarina

M.cordoes Ao San Juan Nicaragua 11"1T'N BA"aEW
M.cardoes S8 FPado Brazl 23°3212°S 45 0F55W

Cantinued
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Tabla V. Contwmuad,

Spucies Loty e SNSRI ......; \stiude __Lenghude
M corcnur WMo d3 Prada doSambaqul Samta Ctarna Bl IMWIETS MWW
M cwonin Saa Cxarna Bl TIS1LY"S MEIFASW
Mcvons  Nbelrio da Tha Forknopdis SamaCaaha  Garl ITANIIS 4EIEWrw
M avonus SamtaCaarna Baxd IBE0A3"S MEISOLSw
M corchir  Flo Cachoslra, Ihius Baha Bl IFAFSIES 030" MS4ATW
Mavonie Mo Contas, distrivo de Taboquinha, tacas Bana Brant 14205 acorw
Mavone  Fegqueno rixcho, Sura Grands, Lugua Eana Brazl 14273 oson'w
M avonis  floSancna, Paveado Al o Enganhio, lihaus Eana et 4510745 MoUTI2a'w
M avons Mo Santana ana Brazd 1451685 [EOUSSEs'W




