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ABSTRACT 
A Mw tpcdu of hefmii crab of Ibe Frovetuanoi group of Fagunu from ibe Gulf of 

Mexico it dcwribed and illmiraicd. A compMiioii wilb Ibc cloicly reUicd Fagunu amuilipes 
(SiimpKMi) from ibe eastern cout of Nortb America is included. Variaiioos of ^Mfp^ttH- 
cbaractert of ibc two species arc discussed and iUusiraicd. SimiUiiiies of F. gymnodueiybu 
witb oiber species of Ibe group are discussed. 

The systematks of the Gulf of Mexico shallow-water pagurid crabs have not 
been studied in great detail and consequently the taxonomy of the species from 
the region has remained obscure. Hermit crab species of the Provenanoi group 
are among the most common and abundant pagurids in the Gulf of Mexico, Ca- 
ribbean, and western Atlantic regions. A review of the species •*«ig'«fi« to this 
group has revealed 3 new species previously confounded with others of the group. 

Before the present review was undertaken (Lemaitre et al.. 1982) a great deal 
of confusion existed with taxa reported several times from the Gulf of Mexico as 
Pagunis annulipts. McLaughlin (1975) clearly defined P. annuU^es, but ques- 
tioned the occurrence of that species in the Gulf. The examination of a large 
collection of specimens from various localities in the Gulf of Mexico revealed the 
existence of an undescribed species. P. gymnodactylus, closely related to P. 
annulipes, but clearly distinguishable in such characters as armature of the dactyls 
of the ambulatory legs and anrangement ol setae of the antennal Aagella. The fact- 
that P. annulipes has not been found in these collections tends to confirm 
McLaughlin's (1975) proposition that iu range does not include the Gulf of Mex- 
ico. From the present study the relationship between P. gymnodactylus and P. 
annuUpes and their morphological variations can be evaluated. 

Specimens used for the description have come from the collections of Florida 
International University (FlU); National Museum of Natural History. Smithson- 
ian Institution (USNM); Texas A&M University (TAMU); and the personal col- 
lections of Drs. D. Felder and R. Heard. The holotype has been deposited at the 
National; Museum of Natural History. Smithsonian Institution, paratypes at the 
Allan Hancock Foundation. University of Southern California (AHF); Florida 
International University; and Rvksmuseum van NatuurUike Histoiie. Leiden. The 
Netherlands (RMNH). The remaining specimens have been returned. The ma- 
terial of P. annulipes has come from the collections of the Florida Department 
of Natural Resources (DNR); and University of Wisconsin (UW). Measuremenu 
indicated are in millimeters (mm) of shield length (SL) taken «rith an ocular 
micrometer and read to the nearest 0.1 mm. The photographs of Pairu II-IV of 
this series were taken at 3x magnification using a Nikon F 2 camera equipped 
with a Medical Nikkor-C 1:5.6 f200 lens at a 15* angle with the upper portion of 
the ring light blanked; Panatomic-X or High Contrast Copy film was used. 
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FigiMc I. Fagmnts gymiiodtetyiiu titm tpecict. male, a. Left cheHpad (donal view): b. Left chela 
(lateral view): c, Telton: d. Shield aiMl cephalic ippendmi: e. 2iid right pereopod (mesial view): f, 
Dactyl of 2iid rigirt pereopod (lateral view): g, Anteimal flageHwii (lateral view): h. i. Diagrammatic 
section of anteimal flageilam showing arrangement of setae. Scales equal 0.25 mm (a-c) and 0.3 mm 
(d^). 

PaguntM gymnodaetyhu new species 
Hgures 1, 2, 4c, d, Sa, b 

PafmummmtMpei: Behre. 1930: 22.—Haiper. 1970: St.—Rome. 1970: 142 (in part).-.Mdcr. 1973: 
26. pi- 3. H- 4 (not f*Kinu annmHpes (Stimpson)).—Williams. 1974: It4 (in pan).—WiDiams 
and Wigley. 1977: 9 (in part) (see remarks). 

fagiinis onimUpM (?): FeMer and Chaney. 1979: 26. (not Pagnnis amwlipes (Sittnpson, IS60)]. 
Pagmrms sHmptcm: McLaughlin. 1973: 374. (not Prngmnu ilimpnnti (A. Milne Edwards and Bou- 

vier. I>93)|. 

Hohtype.—6 (SL - 1.7 nun). 21.73 miles N.E. oT Cedar Keys Light. Florida, USNM lOTtlO. 

Material Examined.—Set TaUc I. 

Description.—Shield longer than broad; anterolateral nutrgins sloping: anterior 
margin between rostrum and lateral projections concave; posterior margin trun- 
cate, dorsal surface with few scattered setae. Rostrum broadly rounded, little if 
any in advance of lateral projections. Lateral projections obtusely triangular, with 
small submarginal spinule. 

Ocular peduncles short, moderately stout, corneae slightly dilated. Ocular 
acicles subcircular, with strong submarginal spine, separated basally by approx- 
imate basal width of I acicle. 

Antennular peduncles moderately short, overreaching ocular petluncles by less 
than one h'lf length of ultimate segment. Ultimate and penultimate segments 
unarmed: basal segment with small spine on lateral face dorsally. 

Antenna] peduncles short, equalling or slightly exceeding length of ocular pe- 
duncles: with supernumerary segmentation. Fifth and fourth segments with few 
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Tkble I.   fugurut tymaiMlaciylus new tpecics (oiatctwl ckamincd) 
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scattered setae. Third segment with small spine on ventrodisial margin. Second 
segment with dorsolateral distal ajigle produced, terminating in strong, acute 
spine, lateral mafgin with small spine distally and few setae, mesial maigin un- 
armed; dorsoroesial distal angle with strong spine, mesial margin with few long 
setae. First segment with small spine on laterodistal maigin, ventral maigin pro* 
duced and with strong acute spine laterally. Antennal acicle moderately arcuate, 
terminating in acute spine encircled by moderately long setae; mesial margin with 
tuft of setae. Antennal flageUa short, not reaching palm of right chela; proxinal 
articles each with 2 long setae (3-S articles in length) directed latero-ventially, 1 
or 2 shorter setae directed ventrally and 1 or 2 shon setae (1 article in length) 
directed dorsally; setae diminishing in length distally. 

Mandible without distinguishing characters. Maxillule with proximal endiie ta* 
pered; endopod with internal and external lobes subequal. internal lobe with long 
terminal bristle. Maxilla with endopod inflated basally; scaphognathite somewhat 
wider proximally. First maxilliped with endopod moderately shon; basal segment 
of exopod somewhat inflated proximally. narrowing distally. Second munilliprt! 
with basis-ischium fusion complete. Third nutxillipcd with basis>ischium fitsioa 
incomplete; basis with I small spine; ischium with crisu dentau moderately well 
developed, I accessory tooth; merus and carpus unarmed. Stemite of 3rd max- 
illipeds with broad obtuse median projection. 

Right cheliped considerably longer and stronger than left. Dactyl approximatdy 
two-thirds length of palm, triangular in cross section, cutting edge with row of 
calcareous teeth, terminating in minute corneous claw, slightly overlapped by 
fixed finger and with prominent interdigital hiatus. Dorsomesial margin with row 
of small spinules and long setae, dorsal surface with scattered long setae and row 
of small spines in midline, ventral surface with row of small spinules laterally and 
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Ftgure 2. Fugurut gymnoduciylut new tpccici. a-c. mouibpiint (left, internal view): a, Maxillule; 
b, KUailla: c. Ut awxiUiped: d. 2ml majulliped; c. Jnl maaillipcd; f, Amcnur lobe of kierniie of iti 
pereopotU. Scale equal* 0.25 mm. 

scattered long setae. Palm and fixed finger dorsoventrally inflated. Palm long, 
approximately three-fourths length of carpus in larger specimens, shorter in sntall- 
er specimens; dorsomesial margin sloping and not clearly delimited. 1 or 2 irreg- 
ular rows of small spines approximating margin, dorsal surface with 3 or 4 some- 
what irregular ro\. 'of short spines or spinules and scattered long setue, 2 median 
rows generally better defined, dorsolateral margin with row of small spines some- 
what obscured proximally. Spines usually sharper in females. Mesial, lateral, and 
to lesser extent, ventral surfaces with scattered, low, sometimes spinulose pro- 
tuberances and scattered long setae. Cutting edge of fixed finger with row of 
calcareous teeth, terminating in strong calcareous tooth. Carpus long, slightly 
longer than merus. Dorsomesial margin with row of 8 strong acute spines, some- 
times with several sntaller spines intercalated, dorsal surface with 3 or 4 irregular 
rows of small spines or spinulose protuberances and scattered long setae; lateral 
and mesial faces with scattered, sometimes spinulose protuberances and setae; 
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ventral surface generally glabrose. Menis subtriangular; dorsal maivin with trans> 
verse rows of stiff setae or bristles, distal margin with small spine laterally: ven- 
trolateral margin with row of subacute small spines, surfaces with scattered long 
setae. Ischiiun with small spinules on ventrolateral distal angle. 

Left cheliped reaching slightly beyond distal noargin of carpus of right in larger 
specimens, reaching to base of dactyl of right in smaller specimens. Dactyl some- 
what longer than palm, cutting edge with row of corneous teeth, terminating in 
corneous claw, overlapped by fixed finger and with prominent interdigital hiatiu; 
dorsal midline and dorsomesial maisin each with row of small spines and scat- 
tered long setae, ventral surface with scattered setae. Palm approximately half 
length of carpus, dorsal surface laterad of midline strongly sloping to ventnd 
margin, with I proximal blunt spine, scattered low protuberances or tubercles 
and long setae. Dorsal midline with row of strong spines extending onto fixed 
finger and decreasing in size distally; dorsomesial margin with row of almost 
equally strong spines, dorsal surface with scattered long setae: mesial and ventral 
surfaces with few scattered setae, ventrolateral margin with row of small spines. 
Carpus approximately equalling meius in length; dorsomesial and dorsolateral 
margins each with row of strong spines and long setae. Lateral and mesial faces 
each with several transverse short rows of long setae, ventrolateral maiyn with 
row of spinulose protuberances and long setae. Merus subtriangular, dorsal mar- 
gin with tufU of setae: ventramesial and ventrolateral maiyins each with sparse 
row of blunt or acute spines and long setae. Ischium unarmed. COXMC of both 
right and left cbelipeds with few fine setae. 

Second and 3rd pereopods generally similar from right to left. Dactyls consid- 
erably longer than propoidi; in dorsal view slightly twisted, in lateral view curved 
veniiBlly: terminating in strong slender claw; surfaces completely unarmed (nuvly 
with 1-3 minute tpiiuiles on ventral maiBin), but with scattered setae particulariy 
dorsally and ventrally. Propodi moderately long, exceeding carpi by one-fouith 
to one- t^ird own length, curved over entire length, dorsal surfaces with scattered 
long sietae. Carpi moderately short, dorsodistal angles each with small spine, 
stronger on 2ad pereopods; right 2ad pereopod often with 1 to several additiooal 
small spines in distal half; dorsal and lateral faces with scattered long setae. Meri 
laterally compressed, dorsal and ventral margins with scattered long setae. An- 
terior lobe of 3rd sternite subsemicircular, skewed to left and with few long setae. 
Fourth pereopods with propodal rasp of 3 or 4 rows of corneous scales. Preungual 
process not apparent. Left uropodid endopod with ventral row of stiff setae. 
Telson with posterior lobes somewhat asymmetrical, subtriangular, separated by 
prominent median cleft, terminal margins oblique, each armed with several acute 
spines, lateral maivins each «vith row of distinct corneous denticles. 
Distribuiion.—Gvit of Mexico from Barra del Tordo. Tamaulipas, Mexico, and 
Seven and One-Half Fathom Reef, Texas to the west coast of Florida; subtidal 
to 19 m. 

Etymology.—Thie specific name stenu from the greek gymnos, meaning naked, 
indicating the lack of armature of the dactyls of the 2nd and 3rd pereopods. 

Remarks—Several authmv (Behre, 1930; Harper, 1970; Felder, 1973; Felderand 
Chaney, 1979) have reported "/*. annulipes" from the Gulf of Mexico. Exami- 
nation of their material has shown that their specimens are referable to P. gym- 
Hodactylus. 

Although general intraspecific variations among species of the group are dis- 
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Figure 3. Pogunu tuuuittpei. a. Left chela (lateral view); b. Uft chela (dorsal view); c, Telson; d. 
Shield and cephalK appendages; e, 2nd right pereopod (mesial view); f. Dactyl of 2nd right pereopod 
(lateral view); g. Antennal Aagellum (lateral view); h. Diagrammatic section oT anteonal Oagelluffl 
showing arrangement of setae. Scales equal 1.0 mm (d-0.0.5 mm (c. g) and 0.23 mm (a. b). 

cussed by Lemaitre et al. (1982), variations influencing the recognition of these 
two closely allied species must be considered in some detail. 

The characters pointed out by McLaughlin (1975) in defining P. annuUpes were: 
(1) the long setae on the antennal flagella. and (2) the armature of the carpus of 
the 2nd right pereopod. However, the present study has shown that 5 species of 
the Provemanoi group share the first character; these are: P. gymnodactylus, P. 
annuUpes. P. criniticornis. P. lepionyx and P. trichocerus. The latter 2 species 
are distinctly set apart by the multifid spines of the ocular acides. The longer 
antennal flagella and the absence of a dorsal row of spines on the carpus of the 
2nd right pereopod in P. criniticornis, distinguish this species from P. gymno- 
dactylus and JP. annuUpes. The close relationship between P. gymnodactylus and 
P. annuUpes is suggested by their mutual possession of both characters. 

In both species the antennal flagella are short but the seution of P. gymno- 
dactylus differs from that of P. annuUpes in the arrangement and length of the 
setae. The setae although long, are unequal in length over the entire flagellum of 
P. gymnodactylus. The setae of P. annuUpes are more symmetrical and gradually 
diminish in length distally (Figs. 3g, h). 

The dorsal margin of the carpus of the 2nd right pereopod usually bears a row 
of spines in both P. gymnodactylus and P. annuUpes. These spines are strong 
and invariably present in larger specimens (SL > 1.0 mm) o(P. annuUpes', where- 
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Figure 4. Carpi of 2nd right pereopodi in oiesial view. a. b, Pugurus aiuutUpes: a. Male, SL > IJ 
nm; b, Male. SL « 2.S ram. c. d, Pagunu gymHodaciylus new species: c, Male, SL * 1.0 ram; d. 
Female. SL - 1.7 mm. Scales equal 0.2S mm (c). 0.3 mm (b. d) and 0.25 mm (a). 

as, this row occasionally is represented by only a few weak spines in larser 
specimens (SL -^ 1.0 nun) of P. gymnodactylus. In very small specimens of both 
species (SL < 1.0 mm) this row may be lacking or consist of a few small spines 
(Figs. 4a-d). The right chelipeds of both species are similar in their proportions 
and spination patterns (Figs. 5b, d); however, Lemaitre et al. (1982) have shown 
that these characters are extremely variable. The spination pattern of the left 
chela of P. gymnodactylus differs from that of i*. annuUpes in that the dorsolateral 
margin of the left chela of the latter species has a row of small spines (Figs. 3a, 
b); whereas, this row is absent in P. gymnodactylus. 

The character most useful in distinguishing between the 2 species is the ar« 
mature of the dactyls of the 2nd and 3rd pereopods. The dactyls of P. gymno- 

a .V    b                 c d 
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• w - *- 
Figure 5.   a, b. Fagumi gymnotlaeiyliu new species: a. Left cheliped, showing rows of spines (22x); 
b. Right chela (16.Sx). c, d. Pagmriu animtipet: c. Left cheUped (I7.8x); d. Right chela (IS.3x). 
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dactylus are unarmed or, rarely, 1-3 minute spinules may be present on some of 
the dactyls. The ventral margins of the dactyls of P. annuUpes are armed with 
a row of small spinules directed nearly parallel to the ventral margin (Figs. 3e. 
t). In P. gymnodactylus the dactyls are longer in relation to the propodi, and 
more curved over their entire length (Figs, le, f) than in P. annulipes. 

SUMMARY 

As previously indicated, an undescribed species in the Gulf of Mexico has been 
confounded with P. annulipes (Stimpson) from the eastern coast of North Amer- 
ica. The 2 species are closely related, sharing such characters as a long type of 
setation on the antennal flagella and armature of the carpus of the 2nd right 
pereopod. On the basis of available data, it would appear tluu P. gymnodactylus 
is a species restricted in its distribution to the Gulf of Mexico; whereas, P. 
annuUpes occurs along the east coast of North America but not in subtropical 
south Florida. 
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