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A B S T R A C T

Abele, Lawrence G., and Won Kim. The Decapod Crustaceans of the Panama Canal.
Smithsonian Contributions to Zoology, number 482, 50 pages, 18 figures, 3 tables,
1989.—Eighty-eight species of decapod crustaceans were collected from the Panama Canal.
Seven of these were previously undescribed (Macrobrachium crebrum, new species, M. digitus,
new species, Synalpheus recessus, new species, 5. superus, new species, Eurypanopeus
canalensis, new species, Panopeus gatunensis, new species, and P. mirafloresensis, new
species), and another five were known only from one or a few records. Approximately 27 of
the species occurred in fresh water (including one introduced from Iraq), 31 in euryhaline
conditions, and 30 in almost marine conditions. Thirty species were collected from the
Miraflores Third Locks Lake area and spillway (6-30 °/oo), 23 species from the lower locks
(10-30 °/oo), and 25 species from the upper locks (0-5 °/oo) of the Miraflores Locks. Twelve species
were collected from the fresh water of the Pedro Miguel Locks and an equal number from
freshwater streams on Barro Colorado Island. The Gatun Locks yielded four species from the
freshwater upper locks, eight from the 2-8 °/oo waters of the middle locks, and 22 from the
8-15 °/oo waters of the lower locks. A typical marine assemblage of species occurred down
to about lO°/oo, whereas a typical freshwater fauna occurred up to about 3°/oo; a species-
minimum zone was observed from about 3 to 5 °/oo.

There has been relatively little exchange between the Atlantic and Pacific regions. Seven
Atlantic species (one freshwater and six euryhaline species) were collected from the Pacific
side and one Pacific euryhaline species from the Atlantic side. Most of the Atlantic migrants
were collected from the Miraflores Third Locks Lake area and apparently have not established
breeding populations outside of the Panama Canal. Surprisingly, only one of the 27 freshwater
species has spread throughout the canal. The fresh water of Gatun Lake forms an effective
barrier to the distribution of stenohaline marine species, and therefore any salinization of Gatun
Lake (or construction of a sea-level canal) would almost certainly result in an extensive faunal
exchange and would be unconscionable given our ignorance of the biota and ecology of the
communities of the Panama Canal.
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FIGURE 1.—Primary localities from which specimens of the present study were collected.



The Decapod Crustaceans of the Panama Canal

Lawrence G. Abele and Won Kim

Introduction

Interest in the biota of the Panama Canal has waxed and
waned over the years since its opening in 1914. Hildebrand
(1939) provided the first summary of the biota and discussed
the canal as a possible passageway for organisms between the
Atlantic and Pacific oceans. He generally concluded that the
fresh water of Gatun Lake (Figure 1) provides a barrier to the
passage of marine organisms. Other than the inclusion of
material from the Panama Canal in systematic studies, there
was little interest in the biota for the next 25 years. In the mid
and late 1960s, discussion of the possible construction of a
sea-level canal, which would remove the present freshwater
barrier of Gatun Lake, resulted in a small flood of publications
(see Rubinoff, 1968, 1970; Briggs, 1969; Jones, 1972, and
references therein; Jones and Dawson, 1973; McCosker and
Dawson, 1975; Spivey, 1976) and renewed interest.

During the time of high interest a number of individuals,
primarily supported by the Smithsonian Tropical Research
Institute and the Smithsonian Institution's National Museum
of Natural History, made collections throughout the Panama
Canal including the locks while they were drained for cleaning
and repair. Here we report on the decapod crustaceans
contained in those collections and provide an annotated
checklist of the decapods of the Panama Canal. The list of
species is restricted to those collected between the lower
Miraflores Locks on the Pacific coast and the lower Gatun
Locks on the Caribbean coast.

THE PANAMA CANAL.—The canal (Figure 1) is approxi-

mately 80 km in length and bisects the Isthmus of Panama,
connecting the Atlantic and Pacific oceans. The water at both
ends of the canal is fully saline, but the fresh water of Gatun
Lake in the center of the canal effectively isolates the
stenohaline marine biota of Central America (Hildebrand,
1939; Jones and Dawson, 1973; McCosker and Dawson,

Lawrence G. Abele and Won Kim, Department of Biological Science,
Florida State University, Tallahassee, Florida 32306-2043.

1975). Gatun Lake provides a barrier to passage for the marine
organism but does not provide a barrier to the distribution of
freshwater organisms.

The structure of the Panama Canal is most easily understood
if one follows the passage of a ship from the Pacific to the
Atlantic (or vice versa). Temperature and salinity data are from
Jones and Dawson (1973). From the Pacific a ship enters the
Bay of Panama, where both temperature and salinity vary
seasonally (see Glynn, 1972). The surface temperatures during
the wet season (April-December) are about 23°-29°C, and the
salinities range from 25 to 31 °/oo. The temperature can drop
to as low as 15°C during dry-season upwelling but is usually
higher, ranging from 16° to 29°C. The salinities are higher
during the dry season, ranging from about 32 to 35 °/oo. (As
one approaches the canal, freshwater outflow from the locks
reduces the salinity.) Once in the Bay of Panama, a ship enters
a dredged channel, which continues for about 13.7 km before
reaching the two chambers of Miraflores Locks. The bottom
waters of the lower chambers can have salinities as high as
30 °/oo, whereas the waters of the upper chambers are about
5 %o. The two chambers provide a combined lift of 16.4 m
and open into Miraflores Lake, which is essentially fresh water.
The lake is about 1.6 km long and ends at the single-chambered
Pedro Miguel Locks, where a lift of 9.5 m into Gatun Lake is
provided. Gatun Lake is large (about 430 km2) and was created
by damming of the Chagres River. Barro Colorado Island,
which is surrounded by Gatun Lake, was created at the same
time. The lake extends for about 51.5 km to the three chambers
of Gatun Locks at the Atlantic terminus of the Canal. Here the
locks provide a descent of 25.9 m to the level of the Atlantic
Ocean. The ship then travels out of Gatun Locks through an
11.9 km channel in Limon Bay into the Caribbean Sea. The
waters of Gatun Lake and the highest lock are fresh. The
salinity in the middle lock is about 3 %o and in the lowest lock
is about 10 %o. From there the salinity increases to about
30 °/oo in Limon Bay.
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MATERIALS AND METHODS.—Collections were made in the
Panama Canal by one of us (LGA) intermittently during
1968-1969 and 1972-1974. Extensive additional material
came from the collections of Drs. M.L. Jones and C.E. Dawson
and others (see station data). Specimens were collected by
hand, with dipnets, by formalin washes of substratum, and by
the use of ichthyocides during the draining and cleaning of the
locks.

The abbreviation "cl" in the shrimps refers to carapace length
from the posterior dorsal margin to the posterior orbital margin,
except for species of Alpheus and Synalpheus, in which cl
refers to carapace length from the posterior dorsal margin to
the tip of rostrum. In the crabs, cl refers to carapace length from
the frontal margin to the posterior margin of the carapace, and
"cb" refers to carapace breadth measured at the widest point,
including any anterolateral teeth present.

The "Material Examined" section lists all specimens
examined. Data on stations listed in the "Material Examined"
section are provided in the appendix. The "Measurements"
section contains data from all the present specimens except for
species in which the specimens were all juveniles or broken.
In those cases we provided measurement data from the
literature. Some species' accounts do not contain a "Measure-
ments" section because the present specimens are all juveniles
or broken and no data were available from the literature. All
material is deposited in the Smithsonian Institution's National
Museum of Natural History.

ACKNOWLEDGMENTS.—We thank the following individuals
for assistance with this study: Drs. C.E. Dawson, J. Graham,
M.L. Jones, H. Kaufman, J. Rosewater, and I. Rubinoff, who
all collected material from the Panama Canal, and Drs. F.A.
Chace, Jr., B. Felgenhauer, R.B. Manning, J. Martin, and A.B.
Williams, who reviewed the manuscript. Dr. J.S. Garth was
kind enough to share with us a portion of his unpublished
manuscript on eastern Pacific brachyurans. The Smithsonian
Tropical Research Institute (STRI) and particularly its director,
Dr. Ira Rubinoff, provided a great deal of support for this
project. Many of the collections were made while LGA was
on a STRI postdoctoral fellowship. The Smithsonian Institu-
tion's National Museum of Natural History provided space,
facilities, and access to collections while WK worked at that
institution—we thank F.A. Chace, Jr., B. Kensley, R.B.
Manning, and A.B. Williams for their help during his visit.

List of Species

Order DECAPODA
Suborder DENDROBRANCMATA

Superfamily PENAEOIDEA
Family PE.NAEIDAE

Penaeus Fabricius, 1798
1. Penaeus brevirostris Kingsley, 1878
2. Penaeus stylirostris Stimpson, 1871

Suborder PLEOCYEMATA
Infraorder CARIDEA

Superfamily ATYOIDEA
Family ATYIDAE

Atya Leach, 1816
3. Atya innocous (Herbst, 1792)
4. Atya margaritacea A. Milne Edwards, 1864
5. Atyascabra (Leach, 1815)
6. Atya tenella Smith, 1871

Micratya Bouvier, 1913
7. Micratya poeyi (Guerin-Meneville, 1855)

Potimirim Holthuis, 1954
8. Potimirim glabra (Kingsley, 1878)
9. Potimirim mexicana (De Saussure, 1857)

Superfamily PALAEMONOIDEA
Family PALAEMONIDAE

Leander E. Desmarest, 1849
10. Leander paulensis Ortmann, 1897

Macrobrachium Bate, 1868
11. Macrobrachium acanlhurus (Wiegmann, 1836)
12. Macrobrachium americanum Bate, 1868
13. Macrobrachium carcinus (Linnaeus, 1758)
14. Macrobrachium crebrum, new species
15. Macrobrachium crenulatum Holthuis, 1950
16. Macrobrachium digitus, new species
17. Macrobrachium digueti (Bouvier, 1895)
18. Macrobrachium heterochirus (Wiegmann, 1836)
19. Macrobrachium olfersii (Wiegmann, 1836)
20. Macrobrachium panamense Rathbun, 1912
21. Macrobrachium rathbunae Holthuis, 1950
22. Macrobrachium lenellum (Smith, 1871)

Palaemon Weber, 1795
23. Palaemon gracilis (Smith, 1871)
24. Palaemon hancocki Holthuis, 1950
25. Palaemon pandaliformis (Stimpson, 1871)

Palaemonetes Heller, 1869
26. Palaemonetes schmitli Holthuis, 1950

Superfamily ALPHEOIDEA
Family ALPHEIDAE

Alpheus Fabricius, 1798
27. Alpheus armillatus H. Milne Edwards. 1837
28. Alpheus colombiensis Wicksten, 1988
29. Alpheus firmus Kim and Abele, 1988
30. Alpheus helerochaelis Say, 1818

Synalpheus Bale, 1888
31. Synalpheus apioceros Coutiere, 1909
32. Synalpheus recessus, new species
33. Synalpheus superus, new species

Family HlPPOLYTlDAE
Lysmata Risso, 1816

34. Lysmata intermedia (Kingsley, 1878)
35. Lysmata wurdemanni (Gibbes, 1850)

Infraorder ANOMURA
Superfamily COENOBITOIDEA

Family DlOGENIDAE
Calcinus Dana, 1851

36. Calcinus obscurus Slimpson, 1859
Clibanarius Dana, 1852

37. Clibanarius viltatus (Bosc, 1802)
Superfamily GALATHEOIDEA

Family PORCELLANIDAE
Euceramus Stimpson, 1860

38. Euceramus transversilineatus (Ix>ckingion, 1878)
Petrolislhes Stimpson, 1858

39. Pelrolislhes armatus (Gibbes, 1850)
40. Pelrolislhes galathinus (Bosc, 1802)
41. Pelrolislhes lindae Gore and Abele, 1974
42. Pelrolislhes robsonae Glassell, 1945
43. Pelrolislhes zacae Haig, 1968

Infraorder BRACHYURA
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Section OXYRHYNCHA
Superfamily MAJOIDEA

Family MAJIDAE
Notolopas Stimpson, 1871

44. Notolopas lame Hat us Stimpson, 1871
Pe/ia Bell, 1835

45. Pelia tnuiica (Gibbes, 1850)
46. Pelia tuberculata (Wicksten, 1987), new combination

Superfamily HYMENOSOMATOIDEA
Family HYMENOSOMATIDAE

Elamenopsis A. Milne Edwards, 1873
47. Elamenopsis kempt (Chopra and Das, 1930)

Superfamily PARTHENOFOIDEA
Family PARTHENOPIDAE

Heterocrypta Stimpson, 1871
48. Heterocrypta colombiana Garth, 1940
49. Heterocrypta craneae Garth, 1959

Section BRACHYRHYNCHA
Superfamily PORTUNOIDEA

Family PORTUNIDAE
Callinectes Slimpson, 1860

50. Callinectes arcuatus Onlway, 1863
51. Callinectes ilanae Smith, 1869
52. Callinectes exasperatus (Gerstaecker, 1856)
53. Callinectes sapidus Ralhbun, 1896
54. Callinectes toxotes Ordway, 1863

Portunus Weber, 1795
55. Portunus asper (A. Milne Edwards, 1861)

Superfamily XANTHOIDEA
Family XANTHIDAE

Eurypanopeus A. Milne Edwards, 1878
56. Eurypanopeus canalensis, new species
57. Eurypanopeus dissimilis (Benedict and Rathbun, 1891)

Eurylium Stimpson, 1859
58. Eurylium tristani Rathbun, 1906

Hexapanopeus Rathbun, 1898
59. Hexapanopeus beebei Garth, 1961
60. Hexapanopeus caribbaeus (Stimpson, 1871)
61. Hexapanopeus paulensis Rathbun, 1930

Menippe De Haan, 1833
62. Menippe nodifrons Stimpson, 1859

Panopeus H. Milne Edwards, 1834
63. Panopeus chilensis H. Milne Edwards and Lucas, 1844
64. Panopeus gatunensis, new species
65. Panopeus lacustris Desbonne, 1867
66. Panopeus mirafloresensis, new species
67. Panopeus purpureus Lockington, 1877
68. Panopeus rugosus A. Milne Edwards, 1880

Pilumnus Leach, 1815
69. Pilumnus dasypodus Kingslcy, 1879
70. Pilumnus reticulatus Stimpson, 1860

Rhithropanopeus Rathbun, 1898
71. Rhithropanopeus Harris it (Gould, 1841)

Superfamily GRAPSIDOIDEA
Family GRAPSIDAE

Glyptograpsus Smith, 1870
72. Glyptograpsus impressus Smith, 1870

Goniopsis De Haan, 1833
73. Goniopsis cruentata (Latreille, 1802)

Pachygrapsus Randall, 1840
74. Pachygrapsus gracilis (De Saussure, 1858)
75. Pachygrapsus transversus (Gibbes, 1850)

Sesarma Say, 1817
76. Sesarma aequatoriale Ortmann, 1894
77. Sesarma americanum De Saussure, 1858
78. Sesarma angustum Smith, 1870

79. Sesarma occidentale Smith, 1870
80. Sesarma rhizophorae Rathbun, 1906
81. Sesarma rubinofforum Abele, 1973

Superfamily POTAMOIDEA
Family PSEUDOTHELPHUSIDAE

Potamocarcinus H. Milne Edwards, 1853
82. Potamocarcinus richmondi (Rathbun, 1893)

Ptychophallus Smalley, 1964
83. Ptychophallus goldmanni Pretzmann, 1965

Superfamily OCYPODOIDEA
Family OCYPODIDAE

Uca Leach, 1814
84. Ucafeslae Nobili, 1902
85. Uca oerstedi Rathbun, 1904
86. Ucapygmaea Crane, 1941
87. Uca thayeri umbratila Crane, 1941
88. Uca tomentosa Crane, 1941

Systematic Account

Order DECAPODA

Suborder DENDROBRANCHIATA

Superfamily PENAEOIDEA

Family PENAEIDAE

Penaeus Fabricius, 1798

1. Penaeus brevirostris Kingsley, 1878

Penaeus brevirostris Kingsley, 1878:98.—P6rez Farfante, 1970:31, fig. 50p.
Penaeus (Farfantepenaeus) brevirostris.—Holthuis, 1980:39.

MATERIAL EXAMINED.—Miraflores Locks spillway (sta
130-1: 3 juv.; sta 130-2-b: 13 juv.); Miraflores Locks (sta 1536:
2 juv.).

TYPE LOCALITY.—Realego, Nicaragua.
DISTRIBUTION.—Known in the eastern Pacific, from San

Francisco Bay southward to the Pearl Islands, Panama; Peru;
the Galapagos Islands.

2. Penaeus stylirostris Stimpson, 1871

Penaeus stylirostris Stimpson, 1871:134.
Penaeus (Litopenaeus) stylirostris.—Perez Farfante, 1975:472, figs. 8-12.—

Holthuis, 1980:45.

MATERIAL EXAMINED.—Miraflores Locks spillway (sta
130-1: 13 juv.); Miraflores Locks (sta 1524: 2 c?, 3 9; sta 1525:
1 cT, 7 juv.; sta 1536: 1 d; sta 1728: 1 9 ) .

MEASUREMENTS.—Males, cl 19.6-31.6 mm; females, cl
26.1-32.1 mm.

TYPE LOCALITY.—Panama.

DISTRIBUTION.—Known in the eastern Pacific, from Punta
Abreojos, Territorio de Baja California, and Gulf of California,
Mexico to Tumbes, Peru (Perez Farfante, 1975).
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Suborder PLEOCYEMATA

Infraorder CARIDEA

Superfamily ATYOIDEA

Family ATYIDAE

Atya Leach, 1816

3. Atya innocous (Herbst, 1792)

Cancer (Astacus) Innocous Herbst, 1792:62, pi. 28: fig. 3.
Atya occidentals Newport, 1847:159.
Atya innocous.—Holthuis, 1966:237.—Chace and Hobbs, 1969:57, figs. 8,

lOa-c, 14a.b.—Hobbs and Hart, 1982:56, figs, ld.e, 2, 4a, 5-10, 12a,b,
22-30 [in part, Atlantic drainage material only].

MATERIAL EXAMINED.—Barro Colorado Island (Shannon
Creek: 1 9, Mar 1974; LGA 69-63: 1 cT).

MEASUREMENTS.—Males, cl 5.0-40.9 mm; females, cl
2.5-20.6 mm; ovigerous females, cl 7.9-24.9 mm (Chace and
Hobbs, 1969; Hobbs and Hart, 1982).

TYPE LOCALITY.—Martinique.

DISTRIBUTION.—Known in the Atlantic watershed from
Nicaragua to Panama and in the West Indies from the Greater
Antilles and Virgin Islands southward to Curasao (Hobbs and
Hart, 1982); on the island of Dominica (Chace and Hobbs,
1969).

REMARKS.—See 6. A. tenella.

4. Atya margaritacea A. Milne Edwards, 1864

Atya margaritacea A. Milne Edwards, 1864:148, 149, pi. 3: fig. 2.—Holthuis,
1969:92.—Hobbs and Hart, 1982:91, figs, lb, 9, 10, lld.e, 37-41.

Atya rivalis Smith, 1871:94.—Chace and Hobbs, 1969:66.—Rodriguez,
1981:46.

MATERIAL EXAMINED.—Panama Canal, Rio Cocoli (LGA
73-25: 2 d, 3 9 ) .

MEASUREMENTS.—Largest male, cl 30.0 mm, average 18.6
mm; largest female, cl 24.4 mm, average 14.3 mm; ovigerous
female, cl 7.3-20.8 mm, average 12.7 mm (Hobbs and Hart,
1982).

TYPE LOCALITY.—New Caledonia (as pointed out by
Holthuis, 1966:234, "evidently in error").

DISTRIBUTION.—Known from Baja California southward
on the Pacific slope through Panama to Peru (Hobbs and Hart,
1982).

5. Atya scabra (Leach, 1815)

Alys scaber Leach, 1815:345.
Atya scabra.—Leach, 1816, pi. 21.—Hobbs and Hart, 1982:106, figs, lk.l,

8-10, 11 b,c, 45-53.

MATERIAL EXAMINED.—Barro Colorado Island (stream
adjacent to shore: 8 <J, 20 ovig. $, Aug 1962, coll. by H.L.
Loflin).

MEASUREMENTS.—Largest male, cl 46.3 mm; largest

female, cl 29.5 mm; smallest ovigerous female, cl 7.1 mm
(Hobbs and Hart, 1982).

TYPE LOCALITY.—Unknown ("Habitat "; Leach,
1815:345); restricted to "the area of Veracruz, Mexico"
(Holthuis, 1966:234); fixed by neotype selection to Misantla,
Estado de Veracruz, Mexico, 19°56'N, 96°50'W (Hobbs and
Hart, 1982).

DISTRIBUTION.—Known from Liberia to northern Angola;
in the islands off the west coast of Africa from the Cape Verde
group southward to Annobon; in the West Indies from Cuba
and Hispaniola to Curasao and Trinidad and from Tamaulipas,
Mexico, to Santa Catarina, Brazil. The species' presence on
the Pacific slope perhaps resulted from an introduction (Hobbs
and Hart, 1982).

6. Atya tenella Smith, 1871

Atya tenella Smith, 1871:94, 95.—Abele, 1975:56, 57.—Hollhuis, 1986:444.
Atya innocous.—Hobbs and Hart, 1982:56, fig. 23 [not material from Atlantic

drainages].—Felgenhauer and Abele, 1983:336, figs. 1-13.

MATERIAL EXAMINED.—Pedro Miguel Locks (LGA 69-21:
2juv.).

MEASUREMENTS.— Mature males, total length (U) 26.0-
58.2 mm; ovigerous females, tl 45.1-67.4 mm (Abele and
Blum, 1977).

TYPE LOCALITY.—Hacienda el Polvon, Departamento Occi-
dental, Nicaragua.

DISTRIBUTION.—Nicaragua to Colombia in Pacific drain-
ages (Holthuis, 1986).

REMARKS.—The status of this species is unclear. Abele
(1975) provided some notes on characters that distinguished
the Atlantic A. innocous from the Pacific A. tenella on the basis
of specimens from Panama. Hobbs and Hart (1982), in a
detailed review of the genus, concluded that the Atlantic and
Pacific populations were conspecific and used the older name
innocous for both populations. Basically, they did so because
they found some Antillian populations that approached the
Pacific populations in morphology (spindly legs and vaulted
carapace), but no Pacific populations have been found that arc
as robust as the Atlantic material. Thus in their key (1982:26,
27) it was necessary to note that the Atlantic and Pacific
specimens differ in morphology. Holthuis (1986) argued that
the name tenella should be retained for the Pacific material,
and we have followed that recommendation.

Micratya Bouvier, 1913

7. Micratya poeyi (Guerin-Meneville, 1855)

Atya Poeyi Guerin-Meneville, 1855, pi. 2: figs. 7, 7a-c.
Micratya poeyi.—Schmitt, 1935:137, fig. 11.—Chace and Ilobbs, 1969:70,

figs. 12, 13, 14h.i.—Chace, 1972:14.

MATERIAL EXAMINED.—Barro Colorado Island (adjacent
to shoreline and crjek: 1 ovig. 9, Aug 1962, coll. by H.L.
Loftin).
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MEASUREMENTS.—Males, cl 1.8-4.6 mm; females, cl
1.8-6.2 mm; ovigerous females, cl 3.2-6.2 mm (Chace and
Hobbs, 1969).

TYPE LOCALITY.—Cuba.

DISTRIBUTION.—West Indies (Cuba, Jamaica, Puerto Rico,
Dominica, Martinique). According to Chace and Hobbs (1969),
the systematic status of a single ovigerous female collected
from Tortuguero, Costa Rica, is questionable. The present
specimen is the first published record from Panama, although
the species is common in Atlantic-drainage streams of Panama.

Potimirim Holthuis, 1954

8. Potimirim glabra (Kingsley, 1878)

Atyoida glabra Kingsley, 1878:93.
Potimirim glabra.—Holthuis, 1954:3, fig. 1.—Smally, 1963:177, fig. 1.—

Chace and Hobbs, 1969:76, figs. 15, 19b,c—Abele and Blum, 1977:244.

MATERIAL EXAMINED.—Barro Colorado Island (LGA 69-
61: 14 cT, 4 9 , 1 ovig. 9; LGA 69-63: 1 6).

MEASUREMENTS.—Males, cl 2.0-3.6 mm; females, cl
1.9-5.1 mm; ovigerous females, cl 3.7-5.1 mm (Abele and
Blum, 1977).

TYPE LOCALITY.—West coast of Republic of Nicaragua.
DISTRIBUTION.—In freshwater habitats from western Mex-

ico to Ecuador and from eastern Mexico through the West
Indies to Brazil (Abele and Blum, 1977).

9. Potimirim mexicana (De Saussure, 1857)

Caridina mexicana De Saussure, 1857:505.
Atyoida Mexicana.—Von Martens, 1868:49.
Potimirim mexicana.—Holthuis, 1954:4 [part].—Villalobos, 1960:295, pis.

6-9.—Chace and Hobbs, 1969:79, fig. 19d.—Chace, 1972:15.

MATERIAL EXAMINED.—Stream adjacent to Gatun Locks
(LGA 71-4: 3 d, 7 9, 2 ovig. 9 ) ; Barro Colorado Island (LGA
69-63: 19 )•

MEASUREMENTS.—Maximum postorbital carapace length
about 6 mm (Chace and Hobbs, 1969).

TYPE LOCALITY.—Veracruz, Mexico.
DISTRIBUTION.—Known from northeastern Mexico to Re-

public of Panama; Cuba, Jamaica, and Puerto Rico.

Superfamily PALAEMONOIDEA

Family PALAEMONIDAE

Leander E. Desmarest, 1849

10. Leander paulensis Ortmann, 1897

Leander paulensis Ortmann, 1897:192, pi. 1: fig. 14.—Manning, 1961:526,
figs. 1, 2a,b,e.

Palaemon paulensis.—Rathbun, 1901:125.
Leander tenuicornis.—Holthuis, 1952:155 [part, reference to L. paulensis only;

not Leander tenuicornis (Say, 1818)].

MATERIAL EXAMINED.—Gatun Locks (LGA 74-4: 4 c?, 2
ovig. 9; sta 176, M-2-F: 1 d; sta 1530: 2 c?, 59 , 2 ovig. 9 ) ;
Miraflores Locks (sta 77-3: 1 <S).

MEASUREMENTS.—Males, cl 4.0-5.7 mm; females, cl
3.5-4.2 mm; ovigerous females, cl 4.5-7.2 mm.

TYPE LOCALITY.—S3o Paulo, Brazil.
DISTRIBUTION.—Known from northern Florida Bay and in

nearby brackish water of the extreme southern portion of the
Florida peninsula; Mayaguez, Puerto Rico; Curasao; Sao
Paulo, Brazil. Now first recorded from the eastern Pacific at
Miraflores Locks, Panama.

REMARKS.—Manning (1961) redescribed this species, which
Holthuis (1952) had earlier synonymized with Leander
tenuicornis (Say, 1818). The present specimens agree almost
perfectly with the description of Manning and show similar
variation in the number of rostral teeth. The number of dorsal
rostral teeth ranges from 12 to 13, and the number of ventral
rostral teeth ranges from 5 to 7. Five males and one female
were infected with bopyrid isopods.

Macrobrachium Bate, 1868

11. Macrobrachium acanthurus (Wiegmann, 1836)

Palaemon acanthurus Wicgmann, 1836:150.
Macrobrachium acanthurus.—Holthuis, 1952:45, pi. 8, pi. 9: figs. a,b.—Chace

and Hobbs, 1969:89, figs. 20,25a,g.—Chace, 1972:20.—Williams, 1984:66,
figs. 44-45.

MATERIAL EXAMINED.—Gatun Locks, Lower Chambers,
several specimens, coll. by H. Hildebrand in 1935.

MEASUREMENTS.—Males, cl 4.0-36.5 mm; females, cl
4.0-20.6 mm; ovigerous female, cl 16.2 mm (Chace and
Hobbs, 1969).

TYPE LOCALITY.—Brazilian coast.
DISTRIBUTION.—Neuse River estuary of North Carolina

through Central America and the West Indies to Rio Grande
do Sul, Brazil (Chace and Hobbs, 1969; Williams, 1984).

12. Macrobrachium americanum Bate, 1868

Macrobrachium americanum Bate, 1868:363, pi. 30.—Holthuis, 1952:128, pi.
31: figs, d.e; 1980:87.—Abele and Blum, 1977:245.—Wicksten, 1983:12.—
Abele and Kim, 1984:957.

Palaemon jamaicensis Semper, 1868:585.
Macrobrachium jamaicense.—Rathbun, 1910, pi. 51: fig. 1.

MATERIAL EXAMINED.—Rio Pedro Miguel (adjacent to
Locks: 1 c?, in fish trap, 12 Apr 1969, coll. by L.G. Abele).

MEASUREMENT.—Males, cl 15.5-43.9 mm; females, cl
8.1-27.6 mm; ovigerous female, cl 27.6 mm (Abele and Blum,
1977).

TYPE LOCALITY.—Lake Amatitlan, Guatemala.
DISTRIBUTION.—Known from fresh waters of western

America from Baja California, Sonora, Mexico, through
Central America to northern Peru; Isla del Coco and the
Galapagos Islands (Holthuis, 1952).
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13. Macrobrachium carcinus (Linnaeus, 1758)

Cancer Carcinus Linnaeus, 1758:631.
Macrobrachium carcinus.—Hedgpeth, 1949:31, figs, lb, 3, 5.—Holthuis,

1952:114, pi. 30. pi. 31: figs, a-c.—Chace and Hobbs, 1969:93, figs. 21,
25b,h.—Williams, 1984:68.

MATERIAL EXAMINED.—Barro Colorado Island (LGA 69-

26: 1 cT; Allee stream: 1 9, Jun 1969, coll. by L.G. Abele).
MEASUREMENTS.—Males, cl 10.9-92.0 mm; females, cl

12.2-64.2 mm; ovigerous females, cl 13.7-44.2 mm (Chace
and Hobbs, 1969).

TYPE LOCALITY.—"in Americae fluviis" (restricted to

Jamaica by Holthuis, 1952).
DISTRIBUTION.—Known from Florida and Texas to Estado

de Santa Catarina, Brazil; the West Indies (Holthuis, 1952).

14. Macrobrachium ere brunt, new species

FIGURE 2

MATERIAL EXAMINED.—Holotype: Male, cl 21.0 mm,

Republic of Panama, Panama Canal, Miraflores Third Locks
Lake, sta 1731.

Paratypes: Miraflores Third Locks Lake, sta 1731: 1 <S,
19.

MEASUREMENTS.—Males, cl 18.8-21.0 mm; female, cl 16.0
mm.

DESCRIPTION.—Rostrum (Figure Id) concave medially,
ascending in distal half, reaching to or slightly beyond distal
end of scaphocerite, armed dorsally with 10 teeth, including
two preorbital; ventral margin convex, armed with six teeth,
first arising below area between fifth and sixth dorsal teeth;
distance between teeth greater in middle region; short, stiff
setae present along rostral margin ventrally.

Carapace smooth; lower orbital angle rounded; strong
antennal spine arising below orbital angle; hepatic spine
smaller than antennal; distinct hepatic groove present; bran-
chiocardiac groove weak; frontal region behind orbital margin
slightly depressed.

Cornea rounded and broader than eyestalk.
Stylocerite acute and directed somewhat laterally at tip,

extending to middle of penultimate segment of antennule;
ultimate segment of antennule slightly longer than penultimate
segment.

Scaphocerite overreaching distal end of antennular peduncle
by sum of ultimate and half of penultimate segment of
antennule; outer margin straight, ending in short spine; spine
falling far short of inner blade; inner blade rounded distally.

Third maxilliped (Figure 2b) falling short of middle of
scaphocerite; antepenultimate segment about 1.5 times as long
as penultimate; penultimate segment longer than ultimate;
exopod extending to distal end of antepenultimate segmenL

First pereopods (Figure 2c,d) slender, extending beyond
distal end of scaphocerite by distal half of fingers; palm of
chela about 1.2 times as long as fingers; carpus about 2 times

as long as chela, 1.3 times as long as merus; merus about 2
times as long as ischium.

Second pereopods (Figure 2e) robust; larger pereopod
overreaching distal end of scaphocerite by distal half of carpus;
chela slightly less than 2 times as long as carpus; palm slightly
longer than densely pubescent fingers; movable finger with
cutting edge bearing blunt tooth on proximal !A of its length
and two small teeth behind blunt tooth; immovable finger
bearing larger, blunt tooth behind blunt tooth of movable finger
and 3 small teeth behind blunt tooth of immovable finger;
carpus about 4.0 times as long as broad at distal end, slightly
longer than merus; merus slightly longer than ischium; palm,
carpus, merus, and ischium armed with rows of horny spinules;
spinules larger inferiorly.

Third through fifth pereopods similar, covered with very
short, dense setae on all segments except dactyli.

Third pereopod (Figure 2 / ) reaching with portion of
dactylus beyond distal end of scaphocerite; propodus slightly
less than 2 times as long as carpus, somewhat shorter than
merus; ischium almost same length as carpus.

Fifth pereopod reaching somewhat beyond middle of
scaphocerite.

Abdomen smooth; pleura of first three somites broadly
rounded on posterior ventral margins; pleuron of fourth with
broad triangular shape; pleuron of fifth rectangular, acute on
posterior ventral margin; sixth somite about 1.3 times length
of fifth, about 0.6 times length of telson. First pleopod lacking
appendix interna; endopod almost half as long as exopod;
second pleopod with appendix masculina (Figure 2/) slightly
less than 2 times as long as appendix interna, with strong, stiff
setae on superior surface and tip.

Telson (Figure 2g,h) tapering regularly toward tip; dorsal
surface bearing usual two pairs of spines, one pair arising about
middle and other pair about 3A length of telson; posterior
margin ending in long, narrow tip, sometimes slightly
overreached by long inner pair of posterior spines.

Uropodal exopod with diaeresis; inner movable spine of
diaeresis slightly overreaching outer immovable spine.

VARIATION.—The rostrum of the paratype male falls short
of the outer spine of the scaphocerite and has eleven teeth
dorsally and seven teeth ventrally. The third dorsal tooih rises
almost above the orbital margin. The second pereopod of the
female paratype is more slender than those of the holotype and
paratype males; the rostrum falls short of the distal end of the
inner blade of the scaphocerite and is armed with ten teeth
dorsally and six teeth ventrally. The pleuron of the fifth
abdominal somite is more angled and is of an elongated
triangular shape rather than rectangular as in the male.

REMARKS.—The present species is morphologically similar
to three other Panamanian species, M. tenellum, M. panamense,
and M. rathbunae, though they can be distinguished by the
following features. There are two pre-orbital teeth in M.
crebrum, whereas there is only one in M. tenellum. The chela
fingers of the second pereopod in males of M. crebrum arc


