
23 December 1996 
PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 

109(4):715-724. 1996 
The first species of Prionalpheus from the eastern Pacific, and new 

records of caridean shrimp (Crustacea: Decapoda: Caridea) 
from the western coast of Mexico 

Fernando Alvarez, Maria Elena Camacho, and Jose Luis Villalobos 
Coleccion Nacional de Crustaceos, Instituto de Biologia, Universidad Nacional 
Autonoma de Mexico, Apartado Postal 70-153, Mexico 04510, D.F., Mexico 

Abstract.—Four species of shallow water caridean shrimp new to the Mex-
ican fauna are reported. The specimens were collected along the coast of the 
state of Nayarit and at Isla Isabel, Mexico. Prionalpheus nayaritae, new spe-
cies, represents the first occurrence of this rare genus in the eastern Pacific. 
The new species can be recognized by the presence of asymmetrical mandibles, 
a characteristic of Prionalpheus. Three other new records extend the previous 
known distributions from Panama (Alpheus firmus), Colombia (Synalpheus 
bannerorum), and Hawaii and Clipperton Island (Processa hawaiensis), to con-
tinental Mexico. Morphological differences with specimens used in previous 
descriptions or reports are provided. 

The shallow water caridean shrimp fauna 
from the Pacific coast of Mexico and their 
distribution have been studied by Rios & 
Carvacho (1983a, 1983b), Wicksten (1983, 
1984), Rios (1989, 1992), Hendrickx 
(1992), and Wicksten & Hendrickx (1992). 
Although these studies have focused pri-
marily on the Gulf of California, the overall 
distribution of the species has been sum-
marized. According to these authors 119 
species of caridean shrimp have been re-
ported to occur along the Pacific coast of 
Mexico, belonging to 11 families and 51 
genera (Wicksten & Hendrickx 1992). 

In this study we present the description 
of a new species, Prionalpheus nayaritae, 
the first species of the genus to be found in 
the eastern Pacific. Prionalpheus was erect-
ed by Banner & Banner (1960) to accom-
modate specimens of Alpheidae in which 
the mouth parts were entirely unlike those 
of any other genus of the family. It is a rare 
genus known only from 21 specimens be-
longing to six species, of which five are 
from the Indo-Pacific and one from the Ca-
ribbean (Banner & Banner 1982, Bruce 

1986, Martinez & Carvacho 1991). In ad-
dition, new records of three species previ-
ously unknown from Mexico are presented. 
Two records are for species of the family 
Alpheidae, which is the most diverse in the 
Mexican Pacific (42% of the caridean spe-
cies), and one belonging to the family Pro-
cessidae. These findings expand consider-
ably our knowledge of the distribution of 
the four taxa, and suggest that in the future 
additional species known from Central and 
South America, and oceanic islands in the 
tropical eastern Pacific, will likely be dis-
covered on the western coast of Mexico. 

The material has come from five sam-
pling trips carried out along the coast of 
Nayarit, Mexico, between March 1992 and 
November 1993, including samples from 
Isla Isabel, 23 km off the coast (Fig. 1). 
Samples of dead coral were collected at 
depths ranging from 1 to 5 m. The coral 
blocks were broken and all crustacean cryp-
tofauna preserved in 70% alcohol. The ma-
terial treated is deposited in the Coleccion 
Nacional de Crustaceos, Instituto de Bio-
logia, Universidad Nacional Autonoma de 
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Fig. 1. Collection sites (asterisks) along the State of Nayarit, Pacific coast of Mexico. 

Mexico (CNCR), and was collected by M. 
E. Camacho and J. L. Villalobos. The ab-
breviations "cl" and "t l" indicate carapace 
length and total length (including rostrum), 
respectively. 

Family Alpheidae Rafinesque, 1815 
Alpheus firmus Kim & Abele, 1988 

Fig. 2 
Material examined.—4 <5, cl 11.0, 10.0, 

9.0, 9.0 mm, tl 32.7, 27.2, 25.6, 27.3 mm; 
1 cl 6.5 mm, tl 18.0 mm; 4 $ ovigerous, 
cl 17.0, 10.0, 10.0, 9.0 mm, tl 34.5, 29.7, 
29.0, 25.0 mm; 23 May 1993; Estero San 
Cristobal, Bahia de Matanchen, Nayarit, 
21°31'N, 105°14'W; CNCR 12759. 

Remarks.—The only existing records of 
Alpheus firmus are those of the original de-
scription, based on material collected in 
Panama (Kim & Abele 1988), from Miraf-
lores Locks (holotype, a male, cl 9.2 mm) 
and Punta Paitilla. This is a shallow water 
species that has been collected intertidally 
(0-1 m) under rocks. Our records are from 

a similar habitat in a rocky substrate in tidal 
pools. In live specimens, the body color is 
translucent, with the internal surface of both 
palms of chelipeds blue-green, and tip of 
movable finger of major chela red. Mor-
phological differences between the type 
material and the organisms reported here 
consist in: 1) the absence in the latter of a 
lateral spine on the basicerite, a feature pre-
viously observed by Kim & Abele (1988) 
that is probably size related, and 2) a long 
ultimate segment of the third maxilliped 
(twice as long as the penultimate instead of 
slightly longer, as in the type material) (Fig. 
2b). This new record and second for the 
species, extends its distribution by more 
than 9° of latitude. 

Synalpheus bannerorum Abele, 1975 
Fig. 3 

Material examined.—5 6, cl 4.8, 3.0, 
3.5, 3.0, 2.7 mm, tl 8.0, 5.1, 6.7, 5.8, 4.5 
mm; 5 $ ovigerous, cl 3.7, 3.5, 3.5, 3.2, 
3.0 mm, tl 7.2, 6.7, 6.5, 6.3, 5.5 mm; 29 
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Fig. 2. Alpheus firmus Kim & Abele, 1988: a, anterior portion of carapace and cephalic appendages; b, third 
maxilliped; c, minor chela of male, internal view; d, minor chela of male, external view; e, second pereopod. 
Scale bars = 1 mm. 

Mar 1992; Bahia Chacala, Nayarit, 
20°10'N, 105°13'W; CNCR 11910. 1 9 
ovigerous, cl 3.7 mm, tl 8.7 mm; same lo-
cality; 21 May 1993, CNCR 12746. 1 S, cl 

3.0 mm, tl 6.6 mm; 1 $ ovigerous, cl 4.0 
mm, tl 9.2 mm; 23 May 1993; Estero San 
Cristobal, Bahfa de Matanchen, Nayarit, 
21°31'N, 105°14'W; CNCR 12754. 1 6 , cl 
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Fig. 3. Synalpheus bannerorum Abele, 1975: a, anterior portion of carapace, dorsal view; b, internal view 
of major chela; c, external view of major chela; d, external view of minor chela; e, second pereopod; f, third 
pereopod; g, lateral view of last three abdominal segments and telson; h, dorsal view of telson and uropods. 
Scale bars = 1 mm. 
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3.3 mm, tl 5.5 mm; 1 9 ovigerous, cl 4.0 
mm, tl 6.5 mm; 2 Feb 1993; Punta de Mita, 
Nayarit, 20°46'N, 105°31'W; CNCR 12678. 

Remarks.—Synalpheus bannerorum was 
described from Isla Malpelo, Colombia, in-
habiting coral at a depth of 10 m. Compared 
to the original description, the morpholog-
ical differences encountered here were: 1) 
the rostrum reaches the distal margin of the 
basal antennular segment (Fig. 3a), 2) in the 
second pair of pereopods, the first carpal 
segment is 5.5 times as long as the second 
(Fig. 3e), and 3) the fifth abdominal seg-
ment is half the length of the sixth and of 
equal length as the telson (Fig. 3g). Abele 
(1975) postulated that this species might be 
endemic to Isla Malpelo, and until now no 
other occurrences had been reported. This 
species seems to be abundant along the 
rocky portion of the coast of Nayarit (Ca-
macho 1996). 

Prionalpheus nayaritae, new species 
Fig. 4 

Holotype.—1 9 ovigerous, cl 2.2 mm, tl 
5.0 mm; 1 Nov 1993; Punta de Mita, Nay-
arit, 20°46'N, 105°31'W; CNCR 12983. 

Description.—Rostrum short, triangular, 
ending in acute tip with small single seta; 
dorsal carina low, reaching anterior half of 
first antennular segment (Fig. 4b). Margins 
contiguous to rostrum concave, not cover-
ing eyes completely dorsally or laterally 
(Fig. 4c). Orbital hood unarmed. Corneae 
oval shaped. Anterolateral margin of cara-
pace slightly produced, descending first 
from eyes, then convex and produced form-
ing blunt pterygostomial angle (Fig. 4a). 
Posterior margin of carapace with well 
marked cardiac notch (Fig. 4a). First ab-
dominal segment with pleura straight. Sec-
ond segment with large nearly circular 
pleura, maximum length of pleura 1.6 times 
that of first segment. Third segment with 
pleura rounded, extending posteriorly and 
covering part of fourth segment. Fourth and 
fifth segments subrectangular. Sixth seg-
ment almost as long as deep, posteroventral 

angle with triangular movable plate. Telson 
1.4 times longer than broad, bearing 2 pairs 
of dorsal spines (first pair medial, second 
pair closer to first pair than to posterior mar-
gin); posterior margin of telson with 2 pairs 
of long spines, inner pair shortest (Fig. 4i). 

First antennular segment irregular in 
shape, longer than broad, and longer than 
second and third segments. Carina on ventral 
side of first antennular segment reaching dis-
tal margin of segment, with acute tip. Sty-
locerite 3.6 times longer than broad, reach-
ing distal margin of second antennular seg-
ment. Scaphocerite 2.4 times longer than 
broad, laminar portion reaching distal mar-
gin of second antennular segment, lateral 
spine reaching beyond third antennular seg-
ment. Carpocerite 3.4 times longer than 
broad, reaching beyond antennular peduncle. 

Mandibles asymmetrical, incisor process 
well developed, without palp or molar pro-
cess; protruding considerably so as to be 
clearly seen in lateral view. Left mandible 
with 5 finger-like teeth decreasing in size 
proximally (Fig. 4d). Teeth oriented ap-
proximately in same direction; distal tooth 
longest, with rounded end, middle 3 teeth 
with tips becoming more acute proximally, 
proximal tooth broken. Right mandible 
elongated, becoming narrower distally; in-
cisor process ending in 4 teeth, 2 middle 
ones the shortest (Fig. 4e). First maxilla 
broken, upper lacinia missing; lower lacinia 
4.7 times longer than broad, armed distally 
with more than 10 spines; palp simple and 
cylindrical, with long apical setae. Second 
maxilla missing. First maxilliped broken, 
distal part of inner lobe missing. External 
lobe of first maxilliped broad, outer margin 
straight, inner margin rounded, armed with 
7 spines. Second maxilliped with ischium 
bilobed longitudinally and fused with me-
rus. Internal margin of merus with strong 
spines. Carpus broader than long, articulat-
ed along proximal margin of merus, with 
spines on inner margin. Exopod of second 
maxilliped tubular, not segmented, distally 
with 2 long setae. Third maxilliped missing. 

First pair of pereopods missing. Second 
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Fig. 4. Prionalpheus nayaritae new species, female holotype: a, lateral view of carapace and abdomen 
(appendages omitted); b, anterior portion of carapace, dorsal view; c, anterior portion of carapace, lateral view; 
d, left mandible; e, right mandible; f, first maxilla (incomplete); g, second pereopod; h, fifth pereopod; i, telson 
and uropods. Scale bars = 1 mm (a-c, f-i), 0.5 mm (d, e). 
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pereopod short and slender, basis with small 
rounded protuberance on distal posterior 
margin, carpus with 5 segments (ratio: 7.8, 
10, 5, 3.8, 9), chela longer than broad with 
scattered setae; cutting edges of fingers sim-
ple (Fig. 4g). Fifth pereopod slender; ischi-
um 4 times longer than deep; merus simple 
4.7 times longer than deep; carpus with 
notch on superior distal margin; propodus 
the longest segment, armed with 3 spines on 
inferior margin and 2 on distal portion; dac-
tyl biunguiculate, with superior hook longer 
and stronger than inferior one (Fig. 4h). 

Uropods as long as telson; exopod with 
outer margin straight, setose, with 2 distal 
spines on external angle; endopod oval-
shaped, with short setae on internal and dis-
tal margins (Fig. 4i). 

Etymology.—The specific name of this 
species is derived from "Nayarit", the state 
where the holotype was collected. 

Remarks.—The genus Prionalpheus was 
erected for P. triarticulatus Banner & Ban-
ner, 1960, based on a single specimen from 
Fiji, and differs from the closely related Al-
pheopsis Coutiere, 1897, in the extremely 
modified mouthparts, specially the mandi-
bles. Five other species had previously been 
assigned to Prionalpheus: P. brachytomeus 
Banner & Banner, 1971 (two specimens; Fiji 
and Tahiti); P. sulu Banner & Banner, 1971 
(13 specimens; Philippines); P.fissipes (cou-
tiere, 1908), (one specimen; Seychelles); P. 
mortoni Bruce, 1986 (two specimens; Tolo 
Channel, Hong Kong); and P. gomezi Mar-
tinez & Carvacho, 1991 (one specimen; 
Cuba). Banner & Banner (1982), reported 
two additional specimens of P. triarticulatus 
from Lizard Island, Australia, collected at a 
depth of 20 m from "solid reef rock." With 
the single specimen reported here, the total 
number of known specimens belonging to 
Prionalpheus is 22. Although remarkably 
rare, the presence of Prionalpheus on the 
western coast of America, in the Caribbean, 
and the Indo-Pacific, suggests a pantropical 
distribution of the genus. 

The single specimen, an ovigerous fe-
male, reported here from Punta de Mita, 

Nayarit, Mexico, differs from other known 
species in the area in the form of the man-
dibles, maxillulae, and maxillipeds, the spi-
nulation pattern of the uropods, and the de-
gree of exposure of the cornea of the eyes. 

Family Processidae Ortmann, 1896 
Processa hawaiensis Dana, 1852 

Fig. 5 
Material examined.-2 9 ovigerous, cl 

4.5, 4.8 mm, tl 11.5, 15.0 mm; 31 Jan 1993; 
Punta de Mita, Nayarit, 20°46'N, 105°31 'W; 
CNCR 12655. 2 S, cl 3.5, 3.8 mm, tl 7.5, 
9.0 mm; 1 Feb 1993; Punta de Mita, Nay-
arit, 20°46'N, 105°31'W; CNCR 12671. 2 
6, cl 2.5, 2.7 mm, tl 7.0, 8.0 mm; 9 Feb 
1993; Playa Pescadores, Isla Isabel, Nay-
arit, 21°50'N, 105°54'W; CNCR 12707. 2 
6 , cl 2.5, 3.7 mm, tl 7.2, 8.5 mm; 8 Nov 
1993; Playa Las Monas, Isla Isabel, Nay-
arit, 21°50'N, 105°54'W; CNCR 12843. 

Remarks.—There are only two published 
records of Processa hawaiensis, one from 
Hawaii (Dana 1852), and another from Clip-
perton Island (Chace 1962). Morphological-
ly, P. hawaiensis differs from the other four 
species of Processa known from the western 
coast of Mexico (P. aequimana Paulson, 
1875, P. peruviana Wicksten, 1983, P. hem-
philli Manning & Chace, 1971, P. pipinae 
Wicksten & Mendez, 1985), in that the ex-
opod of the third maxilliped is rudimentary 
and in the number of segments of the carpus 
and merus of the second pair of pereopods. 
Our material differs in minor details from 
the description presented by Edmondson 
(1930). In our specimens, the merus of the 
chelate first pair of pereopods is longer (2.2. 
to 2.6 times the length of carpus) (Fig. 5e, 
f), and the propodus of the fourth pair of 
pereopods is more than three times as long 
as the dactylus. 

Discussion 
The new records presented provide sig-

nificant new information on the potential 
for dispersal of the species, and the zoo-
geography of the tropical eastern Pacific. 
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Fig. 5. Processa hawaiensis Dana, 1852: a, rostrum and eyes, dorsal view; b, anterior portion of carapace, 
lateral view; c, antennule; d, third maxilliped; e, first right pereopod; f, first left pereopod; g, second right 
pereopod; h, second left pereopod; i, third pereopod; j, telson and uropods. Scale bars = 1 mm. 

Two of the species treated above, Alpheus 
firmus and Synalpheus bannerorum, were 
previously considered endemic to Central 
and South America (Abele 1975, Holthuis 
1980, Kim & Abele 1988). Although minor 

morphological differences were observed 
between our material and the original de-
scriptions (probably as result of the small 
samples used in the original descriptions), 
it is clear that the areas of distribution of 
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these species range in the thousands of ki-
lometers. The distribution of Processa ha-
waiensis has now been increased consider-
ably, from Hawaii to the western coast of 
Mexico, including Clipperton Island (Ed-
mondson 1930). The information presented 
adds to the evidence used in the elucidation 
of the boundaries of the Panamanian and 
Mexican zoogeographic provinces of the 
tropical eastern Pacific (Briggs 1974). The 
finding in Mexico of two species, Alpheus 
firmus and Synalpheus bannerorum, previ-
ously known from Central and South Amer-
ica, weakens the concept of a Mexican 
Province (Briggs 1974); however, the 
southern portion of the Pacific coast of 
Mexico has been poorly studied. 

Acknowledgments 
We thank Rolando Mendoza for the 

drawings, Margarita Hermoso for her help 
while identifying the material, and the Di-
reccion General de Intercambio Academico, 
UNAM, for providing funds for the field 
work. The manuscript was greatly im-
proved by the comments of two anonymous 
reviewers and Rafael Lemaitre. 

Literature Cited 
Abele, L. G. 1975. The macruran decapod crustacea 

of Malpelo Island.—Smithsonian Contributions 
to Zoology 176:69-85. 

Banner, A. H., & D. M. Banner. 1960. Contributions 
to the knowledge of the alpheid shrimps of the 
Pacific Ocean. Part VI. Prionalpheus, a new ge-
nus of the Alpheidae.—Pacific Science 14:292-
298. 
, & . 1971. Contributions to the knowl-

edge of the alpheid shrimps of the Pacific 
Ocean. Part XIV. A review of Prionalpheus 
(Decapoda, Alpheidae) with the description of 
two new species.—Crustaceana 20:263-270. 

Banner, D. M„ & A. H. Banner. 1982. The alpheid 
shrimp from Australia.—Records of the Austra-
lian Museum 34(1-2): 1-362. 

Briggs, J. C. 1974. Marine zoogeography. McGraw-
Hill, Inc., 475 pp. 

Bruce, A. J. 1986. Additions to the marine shrimp 
fauna of Hong Kong. Proceedings of the Second 
International Marine Biological Workshop: The 
Marine Flora and Fauna of Hong Kong and 

southern China, Hong Kong University Press, 
pp. 611-648. 

Camacho, M. E. 1996. Aspectos taxonomicos y dis-
tribucion geografica de cinco familias de ca-
marones carfdeos (Crustacea: Decapoda), en 
Nayarit, Mexico. Tesis Profesional, Facultad de 
Ciencias, Universidad Nacional Autonoma de 
Mexico, 249 pp. 

Chace, F. A., Jr. 1962. The non-brachyuran decapod 
crustaceans of Clipperton Island.—Proceedings 
of the United States National Museum 113:605-
635. 

Coutiere, H. 1897. Note sur Quelques Alphees nou-
veaux.—Bulletin du Museum national d'Histo-
ire naturelle, Paris 3:303-306. 
. 1908. Sur quelques nouvelles especes d'Al-

pheidae.—Bulletin de la Societe Philomatique, 
Paris, 10:191-216. 

Dana, J. D. 1852. Crustacea, Part I. In United States 
Exploring Expedition during the years 1838, 
1839, 1840, 1841, 1842, under Command of 
Charles Wilkes, U. S. N„ 13:1-685, Philadel-
phia. 

Edmondson, C. H. 1930. New Hawaiian Crustacea. 
Bishop Museum Occasional Papers, Vol. IX, 
Number 10. 

Hendrickx, M. E. 1992. Distribution and zoogeo-
graphic affinities of decapod crustaceans of the 
Gulf of California, Mexico.—Proceedings of 
the San Diego Society of Natural History 20:1-
12. 

Holthuis, L. B. 1980. Alpheus saxidomus new species, 
a rock boring snapping shrimp from the Pacific 
coast of Costa Rica, with notes on Alpheus si-
mus Guerin-Meneville, 1856.—Zoologische 
Mededelingen 55(4):47-58. 

Kim, W., & L. G. Abele. 1988. The snapping shrimp 
genus Alpheus from the eastern Pacific (Decap-
oda: Caridea: Alpheidae).—Smithsonian Con-
tributions to Zoology 454:1-119. 

Manning, R. B., & F. A. Chace., Jr. 1971. Shrimps of 
the Family Processidae (Crustacea: Decapoda: 
Caridea) from the northwestern Atlantic.— 
Smithsonian Contributions to Zoology 89:1-41. 

Martinez, J. C., & A. Carvacho. 1991. Les crevettes 
carides de Cuba. I. Prionalpheus gomezi n. sp. 
(Decapoda: Alpheidae), premier Prionalpheus 
pour I' ocean Atlantique.—Crustaceana 60:84-
89. 

Ortmann, A. E. 1896. Das system der Decapoden 
krebse.—Zoologische Jarhbiicher Systematik, 
Okologie und Geographie der Tiere 9:409-453. 

Paulson, O. 1875. Podophthalmata and edriophthal-
mata (Cumacea): Studies on Crustacea of the 
Red Sea with notes regarding other seas, Part I. 
Kiev, 144 pp. (Original in russian, reprinted in 
1961 with different pagination by the Israel Pro-



724 PROCEEDINGS OF THE BIOLOGICAL SOCIETY OF WASHINGTON 

gram for Scientific Translations, Jerusalem, 164 
PP) 

Rafinesque, C. S. 1815. Analyse de la Nature du tab-
leau de I'Univers et des corps organises, 224 
pp. Palermo. 

Rfos, R. 1989. Un catalogo de camarones carideos de 
Mulege y Bahia Concepcion, B.C.S. con ano-
taciones acerca de su biologfa, ecologi'a, distri-
bucion, geograffa y taxonomfa. Tesis Profesion-
al, Facultad de Ciencias Marinas, Universidad 
Autonoma de Baja California, 208 pp. 
. 1992. Camarones carideos del Golfo de Cal-

ifornia VI. Alpheidae del Estuario de Mulege y 
de Bahfa Concepcion, Baja California Sur, 
Mexico (Crustacea: Caridea).—Proceedings of 
the San Diego Society of Natural History 14:1-
13. 
, & A. Carvacho. 1983a. Caridean shrimps of 

the Gulf of California. I. New records with 
some remarks on amphiamerican distribution.— 
Pacific Science 36:459-465. 

, & . 1983b. Caridean shrimps of the 
Gulf of California. III. Leptalpheus mexicanus, 
new species (Crustacea: Decapoda: Alphei-
dae).—Journal of Crustacean Biology 3:306-
313. 

Wicksten, M. K. 1983. A monograph on the shallow 
water caridean shrimps of the Gulf of Califor-
nia, Mexico.—Allan Hancock Monographs in 
Marine Biology 13:1-59. 
. 1984. New records of snapping shrimps 

(Family Alpheidae) from California.—Proceed-
ings of the Biological Society of Washington 
97:186-190. 
, & M. Mendez. 1985. Processa pippinae, a 

new species of deep-sea shrimp from the Gulf 
of California (Decapoda: Caridea).—Crusta-
ceana 44:16-24. 
, & M. Hendrickx. 1992. Checklist of pen-

aeoid and caridean shrimps (Decapoda: Penaeo-
idea, Caridea) from the Eastern Tropical Pacif-
ic.—Proceedings of the San Diego Society of 
Natural History 9:1-11. 


