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A B S T R A C T  

A third species of Calliasmata, C. nohochi, is described from anchialine cave systems in Quin- 

tana Roo, Mexico. The new species closely resembles C. rimolii from the Dominican Republic, of 
which only female specimens are known. Call iasmata nohochi is characterized by a cephalon cov- 

ered with minute scales and pits, longer pleura 5, and different spinulation on pereiopods 3 -5  from 
that observed in the other two species of  Calliasmata. Differences from C. pholidota are more con- 

spicuous, and include the absence of  ventral spines on pleura 3 -5 ,  the form and spinulation of  the 

appendix masculina of the second pleopod of the male, and dimorphism in the segmentation of  the 

upper flagellum of  the antennular peduncle, and in the second pereiopods. Sexual dimorphism is 
observed among specimens of  C. nohochi in the proportions, form, and spinulation of  the anten- 
nular peduncle and flagellum, pereiopods 2 - 4 ,  and pleopod 2. 

Two species belonging to the family Hip- 
polytidae have been described in the genus 
Callia.smata. Calliasmata pholidota Holthuis, 
1973, is restricted to crevicular habitats and 
anchialine pools in the Sinai Peninsula (Ras 
Muhammad), Ellice Island (Funafuti), and the 
Hawaiian Arch ipe l ago -Mau i  (Cape Kinau), 
and Hawaii (Lua o Palahemo). The second 
species, Calliasmata rimolii Chace (1975), 
was described from the eastern Dominican 

Republic, where it occurs in underwater an- 
chialine caves. 

The use of specialized cave-diving proce- 
dures permitting access to anchialine sub- 
merged cave systems in Quintana Roo has re- 
sulted in the discovery of a rich and diverse 
troglobitic crustacean community (Iliffe, 1993). 
A new species of Calliasmata, recorded from 
the continental anchialine cave systems of 
Naranjal and Nohoch Nah Chich, in the state 
of Quintana Roo, Mexico, is herein described. 

The Yucatan Peninsula of Mexico is a flat 

limestone plain with no surface streams or 
rivers. All drainage is subterranean through 
extensive networks of submerged cave sys- 
tems. Crack House and Mayan Blue Cenote 
are the two caves where specimens of  this 
new species were collected. These two un- 
derwater caves belong to the Nohoch Nah 
Chich and Naranjal systems, two of  the 
longest underwater cave systems in the world, 
at 22.3 and 15.5 km in length, respectively. 
They are both located about 5 km inland from 
the Quintana Roo Caribbean coast near the 
city of Tulum (Fig. 1). Primary orientation 

o f  t h e  c a v e s  is  p e r p e n d i c u l a r  t o  t h e  c o a s t .  I n  

t h e  c a s e  o f  N o h o c h  N a h  C h i c h ,  a  c o n n e c t i o n  

w i t h  t h e  s e a  i s  k n o w n .  C a v e  p a s s a g e s  a r e  d e -  

v e l o p e d  p r i m a r i l y  a t  t h e  h a l o c l i n e  i n  1 5 - 2 5  

m  w a t e r  d e p t h ,  w h e r e  m i x i n g  b e t w e e n  f r e s h  
a n d  s a l t  w a t e r  o c c u r s .  L o c a t i o n  o f  t h e  c a v e  

s y s t e m s  a n d  t h e  w a t e r  c h a r a c t e r i s t i c s  a r e  d e -  
s c r i b e d  in  T a b l e  1. 

MATERIALS AND METHODS 

Location of  each of  the cave entrances and their ele- 
vation above mean sea level was recorded with a Ma- 

gellan Field ProV GPS Receiver Model 35004 bearing 12 2 
m RPS horizontal accuracy and geoidal height. Special- 
ized cave-diving techniques were used to sample the spec- 
imens which were collected by the senior author with 
baited scavenger traps. These were deployed inside the 
cave at positions marked on a permanent line during 24-h 
periods under the halocline at distances of 3 3 - 6 6  m from 
the cave entrance in each system. 

The description of  the species follows the pattern of  
Holthuis (1973) for caridean shrimps f rom salt-water 
pools. The individuals were sexed, and cephalic and to- 
tal lengths (CL and TL in mm) were measured with a dis- 
secting microscope to compare similar species (Chace, 
1975; Hobbs et al.. 1977). Figures were drawn with the 
aid of a camera lucida attached to stereoscopic and com- 
pound microscopes. Specimens are deposited in the 
Coleccion Nacional de Crustaceos (CNCR), Instituto de 
Biologia, Universidad Nacional Autonoma de Mexico. 

Calliasmata rzohochi, new species 
Figs. 2a-f, 3a-1, 4a-g 

Type Mate r ia l . -Holo type  d ,  CNCR 15734, CL 10.7 mm, 
TL 2A.1 mm, Crack House Cave, Nohoch Nah Chich sys- 
tem, Quintana Roo, Mexico; paratypes CNCR 15734a, 1 
d CL 11.2 mm, TL 29.5 mm, Crack House Cave, Quin- 
tana Roo, Mexico; CNCR 15732, 1 d CL 8.2 mm, TL 14.3 
mm, Cenote Mayan Blue-Tunnel  B, Naranjal system, 
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Fig. 1. Area of study. Symbols show sites of collection 
of specimens. I = Carwash, 2 = Naharone (also known 
as Cristal), 3 = Mayan Blue, 4 = Crack House (in the 
Nohoch Nah Chich system), 5 = Casa Cenote. 

Quintana Roo, Mexico; CNCR 15730, 1 = CL 13.5 mm, 
TL 33.5 mm, Cenote Mayan Blue-Tunnel B, Quintana 
Roo, Mexico. 

Type Localiy.-Crack House Cave, Nohoch Nah Chich 
system. 

Description of  M a l e . - I n t e g u m e n t  of cara- 
pace finely pitted with minute sharp, elon- 
gated scales implanted. Scales more densely 
implanted on anterior surface of carapace. 
Rostrum formed by simple spine, directed 
ventrally in lateral view, reaching distal half 
of eye peduncle, upper margin concave, lower 
margin sharply pointed, concave, reaching 
half distance of antennal spine (Fig. 2a, b). 

Antennal spine reaching distal end of ocu- 
lar peduncle. Pterygostomial region rounded, 
not produced anteriorly (Fig. 2c), posterior 
margin without cardiac notch (Fig. 2a). 
Abdomen smooth, sparsely covered by 
scales, setules, or pits. Pleura 1-4  broad, sub- 
quadrate, posterior angles devoid of spines. 
Pleuron of first somite broad, anterior and 
posterior angle slightly rounded, devoid of 
spines; pleuron of second somite wide, 
rounded with short, blunt lobe on distal mar- 
gin; pleura 3 and 4 with distal margin rounded, 
without ventral spine. 

Anterior margin of pleura 5 and 6 rounded; 
posteroventral angle of fifth segment acute. 
Pleuron of sixth somite bearing acutely tri- 
angular posterolateral lobe, devoid of mov- 
able plate. Somite 6, 1.3 times length of 
somite 5 and 0.7 middorsal length of telson 
(Fig. 2a). Telson broken at distal tip. Upper 
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Fig. 2. Calliasrnata nohochi, new species. a, body, lateral view (paratype), scale I  cm; b, dorsal view of  anterior 
portion of carapace, scale 5 mm; c, lateral view (holotype), scale 5 mm; d, dorsal view of telson and uropods (paratype), 
scale 5 mm; e, eyestalks and rostrum in dorsal view (holotype), scale I mm; f, antennule and antennular peduncle 
(paratype), scale 5 mm. 
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surface of  telson bearing 2 pairs of dorsal 
spines, first pair placed on anterior half of tel- 
son, second pair closer to posterior margin. 

Eyestalks free, not fused laterally or dor- 
sally, close together, short, broad, triangular, 
reaching over end of antennal spine of cara- 
pace; distal portion of lateral margin with 
scalelike projection (Fig. 2e). Pigment on 
eyes dispersed as irregular black stains. 

Antennule with triangular stylocerite with 
blunt end in lateral view, reaching half of first 
peduncle article, lateral margin with sparse 
long setae (Fig. 2f). First segment of  anten- 
nular peduncle 1.3 times longer than segment 
2 and 2.3 times longer than segment 3; dor- 
solateral flagellum with 2 rami, fused basal 
portion consisting of 21-27 segments; shorter 
free ramus consisting of 1 single reduced ar- 
ticle; inner ramus slender, consisting of sin- 
gle, narrow, multiarticulate branch (Fig. 2f). 
Scaphocerite well developed, twice as long as 
wide, reaching distal end of second segment 
of antennular peduncles, outer margin 
straight, ending in small tooth, directed an- 
teroventrally, reaching anterior margin of 
blade (Fig. 2b). 

Carpocerite 0.66 length of scaphocerite. In 
lateral view with 2 spines distally, one above 
(covered by scaphocerite) and one below at 
base of scaphocerite (Fig. 2c). 

Mandible lacking palp and incisor process. 
Molar process ending in 2 crests, major one 
ending in 6 sclerotized blunt teeth in upper 
row and lower one with 1 tooth (Fig. 3a). 

Maxilla 1 with lower lacinia slender and 

both margins bearing setae increasing in 
size at apex; upper  lacinia broad, ovate, 
covered by rows of marginal spines and se- 
tae; palp bilobed, upper lobe blunt, ending 
in single seta, lower lobe exhibiting several 
shorter distal setae (Fig. 3c). Maxilla 2 with 
lower endite short, bilobed, ending in plu- 
mose setae, superior lobe well developed, di- 
vided by deep notch, upper lacinia ovate, 
more robust than lower lacinia; both laciniae 
bearing rows of shorter spines and long, dense 

spinules along inner margins. Palp well de- 
veloped, simple, reaching distal portion of an- 
terior face of  upper lacinia, bearing few 
plumose setae along both margins and 1 dis- 
tal seta; scaphognathite distally elongated, ta- 
pering toward distal end, setae longest ante- 
riorly (Fig. 3d). Maxillipeds with well-de- 
veloped multiarticulated exopods. Disposition 
of epipods, exopods, and branchiae as in other 
two species of Calliasmata. 

Maxilliped 1 with 2 endites separated by 
deep notch; palp well developed and 3-seg- 
mented, with basal projection and row of se- 
tae on inner surface; exopod long, with flagel- 
lum and narrow, well-differentiated caridean 
lobe, large wide epipod present, divided into 
2 lobes, superior wider and larger than lower 
lobe, with rows of long, plumose setae on in- 
ner margin (Fig. 3e). Maxilliped 2 (Fig. 3f) 
with well-developed exopod; large, wide epi- 
pod; endopod composed of 7 articles, basal 
segments bearing dense spinules, being less 
numerous on other segments, terminal seg- 
ment bent ventrally. Maxilliped 3 (Fig. 3g) 
reaching beyond antennular peduncle with 
more than half terminal segment, all segments 
bearing long setae along ventral margin, last 
segment bearing 10 rows of movable spines 
and 10 pairs of long, thick spines on dorsal 
margin, distal pair more robust; rows of long 
setae present. Ratio of last 3 segments: last 
segment 6.8 times longer than wide and 1.6 
length of  penultimate segment, upper end 
with short teeth and sparse setae. Penultimate 
segment 3.5 times as long as wide and 0.44 
length of  previous segment, bearing on up- 

Fig. 3. Call iasmata nohochi, new species. a, mandible, showing molar process in male, scale 1 mm; b, mandible 
molar process in female, scale 1 mm; c, maxilla I (holotype), scale 1 mm; d, maxilla 2 (holotype), scale 1 mm; e, 
maxilliped 1 (holotype), scale 1 mm; f, maxilliped 2 (holotype), scale 1 mm; g, maxilliped 3 (holotype), scale I mm; 
h, first pereiopod (holotype), scale 1 mm; i, first pleopod (holotype), scale 1 mm; j, endopod of first pleopod (holo- 
type), scale 1 mm; k, second pleopod, showing appendices masculinae and internae (holotype), scale 1 mm; 1, detail 
of  appendix interna (holotype), scale 1 mm. 
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Fig. 4. Call iasmata nohochi, new species. a, right second pereiopod (holotype), scale 1 mm; b, left second pereio- 
pod of male, scale 1 mm; c, left second pereiopod of  female, scale I  mm; d, third pereiopod of  male, scale I mm; 
e, third pereiopod of female, scale 1 mm; f, fourth pereiopod (holotype), scale I mm; g, fifth pereiopod (holotype); 
scale I mm. 
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per end long spinules and tufts of long setae. 
Exopod well developed, epipod present. 

First pereiopods (Fig. 3h) with well-devel- 
oped chelae, more robust but shorter than in 
following legs, subequal in size and shape, 
reaching antennular peduncle; chela ovate, 3.5 
times longer than wide, dactylus with sharply 
pointed tip, dark colored, 0.8 times length of 
propodal palm, lower margin bearing tufts of 
long setae, cutting edges with dispersed setae; 
carpus rectangular, 0.6 times length of merus, 
2.2 times longer than wide and 0.6 times length 
of chela, merus 3.8 times longer than wide, 
subequal to chela with row of strong spines 
and long, slender setae on lower margin (Fig. 
3h). Merus 1.2 times longer than chela. Is- 
chium 3.7 times longer than wide, bearing 
small spines and long setae on lower margin. 

Second pereiopods (Fig. 4a, b, c) long and 
slender, length unequal. Right longer than left, 
reaching distal margin of merus end of an- 
tennular peduncle. Chelae small, narrow and 
elongated, 4.5 times longer than wide, finger 
0.8 times length of palm, dactylus equally 
long as palm ending in sharply pointed tips 
bent ventrally, bearing tufts of long setae. Car- 
pus multiarticulated, 34 segments, 10.4 times 
longer than chela, 1.2 times longer than 
merus, and 1.3 times longer than ischium. 
Merus length subequal to ischium with 20 an- 
nulations. Ischium divided in 4 segments, 
proximal being longest; inner margin with 
row of 8 spines with curved tips and several 
short stiff hairs (Fig. 4a). Left second pereio- 
pod (Fig. 4b) not overreaching antennal pe- 
duncle. Small, narrow, elongated chelae 2.6 
times longer than wide, dactylus 0.3 times 
length of palm, bearing setae. Carpus with 28 
segments, 14 times longer than chelae, 1.4 
times longer than merus, and 1.8 times longer 
than ischium. Merus with 16 annulations, 
subequal in length to ischium. Ischium with 
segmentation similar to longer pereiopod, in- 
ner margin with row of 8 spines with curved 
tips and several short stiff hairs. 

Third pereiopod overreaching antennal 
penduncle by distal margin of carpus. Dacty- 
lus slender, 4 times as long as wide, ending 
in sharp pointed tip, curved ventrally, and 
lower margin armed with 4 robust spines; 
flexor margin defined with line from tip of 
dactylus; propodus approximately 4.3 times 
as long as dactylus, with 10 spines combined 
with setae; carpus 1.5 times longer than 
propodus, with 8 pairs of spines along pos- 

terior margin; merus 8.3 times longer than 
wide, 1.3 times as long as carpus, armed with 
4 strong, robust spines; ischium (Fig. 4d) 3.3 
times longer than wide, with strong spine on 
proximal margin. 

Fourth pereiopod (Fig. 4f) narrower than 
third, dactylus similar, more than 4.4 times as 
long as wide; propodus 5 times as long as 
dactylus, its upper margin bearing tufts of se- 
tae, lower margin provided with 16 pairs of 
spines with scattered tufts of setae; carpus 
15.3 times as long as wide, 1.5 times as long 
as propodus; carpus with distal projection end- 
ing in long distal setae, row of 11 spines along 
lower margin. Merus 8.7 times longer than 
wide, 1.3 times as long as carpus. Lower mar- 
gin of merus and ischium with single spine 
each. Ischium 2.8 times longer than wide. 

Fifth leg narrower than previous 2 legs, ex- 
tending with propodus beyond antennal pe- 
duncle; dactylus slender, 4 times as long as 
wide, ending in curved tip and bearing 4 pos- 
terior spines; propodus 7.1 times as long as 
wide, posterior margin bearing 16 pairs of 
small spines, distal portion of margin provided 
with row of long, dense tufts of hairs and se- 
tae continuing on anterodistal margin; carpus 
0.5 times as long as propodus and 10 times 
longer than wide, its posterior margin devoid 
of spines; merus 1.5 times longer than carpus 
and 12 times longer than wide; ischium 6 times 
as long as wide, posterior margin of these 2 ar- 
ticles bearing no spines or spinules (Fig. 4g). 

Endopod of first pleopod bilobed, 0.44 as 
long as exopod (Fig. 3i), with retinacular 
hooks along mesial lobe, larger lobe provided 
with numerous small tubercles, its inner mar- 
gin bearing 5 strong spines (Fig. 3j). Second 
pleopod with distinct appendix masculina 
ending in several long spines, longer than ap- 
pendix interna (Fig. 3k). Appendix interna ar- 
ticulating on mesial margin of appendix mas- 
culina, with widened hooklike tip and turned 
downward (Fig. 31). 

Uropods oval and as long as telson. Outer 
margin of exopod ending in strong curved 
tooth; complete diaresis (Fig. 2d). Color of 
living specimens pale red or translucent pink. 

Description of  Fema le . - In t egumen t  of cara- 
pace finely pitted with minute sharp, elon- 
gated scales as in male. Pleura 1 -4  broad, 
subquadrate, devoid of spines on posterior an- 
gles. Pleuron 6, 1.1 times longer than 5 and 
0.6 times as long as telson. Telson elongate, 
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triangular, 2.2 times as long as wide, with 
posterior margin ending in median spine, dor- 
sal spinulation similar to male. Posterior mar- 
gin bearing 3 pairs of spines following size 
pattern of C. pholidota (Fig. 2d). Lateral mar- 
gin with long, plumose setae. First segment 
of antennular peduncle twice as long as 2 dis- 
tal articles together; dorsolateral flagellum 
with 2 rami, fused basal portion of 19 articles 
in female. Mouthparts similar to male. Mo- 
lar process ending in 2 crests, major one 
ended in 6 sclerotized blunt teeth and lower 
one in 1 tooth, between crests numerous, 
short hairs (Fig. 3b). Maxilliped 3 over- 
reaching antennular peduncle with more than 
half of terminal segment, all segments bear- 
ing long setae on lower margin, last segment 
bearing 10 rows of movable spines. Last seg- 
ment 6.1 times longer than wide and 1.7 times 
length of penultimate segment. 

Second pereiopods long and slender, reach- 
ing end of antennal peduncle with distal half 
of carpus, one pereiopod missing. Chelae nar- 
row and elongated, 3.7 times longer than 
wide, dactyli 0.6 times length of palm, bear- 
ing setae. Carpus multiarticulated (N = 31), 
9 times longer than chelae, 2.1 times longer 
than merus and 2.2 times longer than ischium. 
Merus length subequal to ischium with 17 an- 
nulations. Ischium with 4 annulations, prox- 
imal largest (Fig. 4c). 

Third pereiopod (Fig. 4e) dactylus slender, 
4.5 times as long as wide, ending in sharp 
pointed tip, curved ventrally, lower margin 
armed with 2 spines on flexor margin; propo- 
dus approximately 3.7 times as long as dacty- 
lus, with 7 pairs of spinules and tufts of se- 
tae along posterior margin; carpus 1.5 times 
longer than propodus with 6 pairs of spines 
along posterior margin; merus 1.3 times 
longer than wide, 1.3 times as long as car- 
pus, with 3 spines on distal half of inner pos- 
terior margin. 

Fourth pereiopod narrower than third, 
dactylus similar, more than twice as long as 
wide; propodus 5 times as long as dactylus, 
upper margin bearing tufts of setae, and lower 
margin provided with 13 pairs of spines with 
scattered tufts of setae; carpus 11.7 times as 
long as wide, 1.2 times as long as propodus 
and bearing 7 pairs of spines on posterior 
margin. Merus 9.2 times longer than wide, 1.3 
times as long as carpus, lower margin of both 
merus and ischium devoid of spines. Ischium 
4 times longer than wide. 

Fifth leg narrower than preceding two legs, 
reaching beyond antennal peduncle with 
propodus; dactylus slender, 5.5 times as long 
as wide, ending in curved tip, bearing 4 pos- 
terior spines; propodus 5.1 times longer than 
dactylus, posterior margin bearing 11 pairs of 
small spines, distal portion of margin pro- 
vided with row of long tufts; carpus 0.5 times 
as long as propodus and 7.7 times longer than 
wide; merus 1.5 times longer than carpus and 
11.7 longer than wide; ischium 5 times as 
long as wide. 

E tymology. -The  specific epithet is the first 
word of the name of the cave system Nohoch 
Nah Chich (Mayan name for the large house 
of birds). 

H a b i t a t . - T h e  specimens were found in an- 
chialine habitats, in total darkness below the 
halocline. They were collected from two tidal, 
submerged karstic caves situated at distances 
ranging from 10-12 km from the coastline 
of Quintana Roo, Mexico. Their occurrence is 
limited to marine waters (35.2%c). The three 
known species described so far are restricted 
to anchialine habitats. The environmental 

conditions in which shrimp were found are: 
warm waters (25-26.4°C),  with pH 7, hy- 
poxic 1.8-2.0 mg/1 dissolved oxygen, and 
SO4= ranging from 975-3,450 mg/1. The to- 
tal absence of light and the depth of collec- 
tion (Table 1) differ notably from the occur- 
rence of the two previously described species. 

R e m a r k s . - O f  the two previously described 
species, Calliasrrcata nohochi closely resem- 
bles C. rimolii Chace, 1975. Differences ob- 
served between the two species are the pres- 
ence of scales and pits on the carapace, a 
longer pleuron 5, the fused portion of the an- 
tennular dorsolateral flagellum with 2 1 -  
27 segments, and the spinulation and corre- 
lation of pereiopodal articles in the former 
(Table 3). 

The presence of minute scales is one of the 
characters of the genus. These scales are pres- 
ent in C. nohochi but absent in C. rimolii, to 
which the former is more closely related. This 
ornamentation on the cephalon of C. nohochi 
was conspicuous under the dissecting micro- 
scope. Both species, C. rimolii and C. no- 
hochi, depart from the generic condition in 
the absence of the armed pleura 3-5 .  A pos- 
terodistal spine occurs on pleura 5 only. 

Call iasmata pholidota (Holthuis) shows 
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marked differences when compared with C. 
rimolii and C. nohochi. These differences are 

related to the proportions and different spinu- 
lation patterns between the articles of the 
pereiopods. Other differences are cited in 
Table 2. 

Ecological differences related to the habi- 
tat may be noted as well. Calliasmata pholi- 
dota was collected from crevicular habitats 

and anchialine pools in several localities in 
the Indo-West Pacific region, while C. rimolii 
and C. nohochi were obtained from anchia- 

line cave systems at distances of 0.5-12 km 
from the coast in the Dominican Republic and 
Quintana Roo, Mexico, respectively. 

DISCUSSION 

As with many other recorded cave-limited 
crustaceans and fishes known from the Yu- 

catan peninsula, Calliasmata nohochi is con- 
sidered to be endemic to continental systems 
of Quintana Roo and may well be derived 
from marine ancestors (Table 3). Most of the 
crustaceans described from caves in Quintana 
Roo are restricted to anchialine systems, in- 
cluding both the insular and the continental 
portions. The major diving effort has been car- 
ried out in the Naranjal (Mayan Blue-Na- 
jarone) and Carwash cave systems (Iliffe, 
1993; Kallmeyer and Carpenter, 1996) from 
which most of the continental cave Crustacea 

in Quintana Roo have been collected and de- 
scribed. New exploration and study has started 
in the Nohoch Nah Chich system, a highly 
diversified location with an inland-to-coast 

faunistic gradient in troglobitic crustaceans. 
Divergence in speciation of fauna with ma- 

rine origin may be expected to be related to 
the time of  separation from coastal popula- 
tions. Those species inhabiting further inland, 
being troglobitic, are probably the oldest ones. 
The halocline in the Nohoch system has been 
recorded at increasing depths in the farthest 
inland sections of the cave system. 

A significant number of decapod crustaceans 
have been described from various subterranean 
waters in North and Mesoamerica (Mexico, 
Central America, West Indies) and from islands 
in the western North Atlantic and the Caribbean 

Sea. Taxonomic affinities of the Yucatan troglo- 
bitic fauna to related anchialine caridean spe- 
cies from various oceanic islands in the west- 

ern Atlantic have been recognized (Agosto- 
caris, Janicea, Procaris, Parhippolyte, and 
Typhlatya). Species of these genera commonly 
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occur in the caves of the Yucatan Peninsula 

and the Bahamas (Holsinger, 1986, 1989), 
Bermuda (Hart and Manning, 1981), and the 
West Indies (Hobbs et al., 1977). Other gen- 
era (Agostocaris, Yagerocaris, Xyphocaris) 
have been identified solely from islands in the 
West Indies and northern Caribbean. 

The three species of Calliasmata occur in 
widely separated coastal anchialine localities 
(West Indies) and crevicular habitats (W. Pacific). 
The hypothesis presented by Hart et al. (1985) 
and Manning et al. (1986) suggests that this 
shrimp may have invaded crevicular and an- 
chialine habitats in the Jurassic, serving as Meso- 
zoic refugia for the ancestors of the species. 

The species could have arisen from marine 
epigean progenitors (Hobbs, 1994) rather than 
sharing common subterranean precursors. 
The wide distribution of the anchialine genus 
Call iasmata poses puzzling questions con- 
cerning its biogeography that may need to be 
supported by information on the diverse 
group l o t h e r  cooccurring Crustacea (am- 
phipods and other decapod Crustacea). 

In connection with cooccurring decapod 
species, it is interesting that at the sites where 
the genus Calliasmata occurs Macrobrachi-  
um coexists. Macrobrachium grandimanus 
(Randall) is found with Call iasmata pholi- 
dota, M. crybelum Chace with Calliasmata ri- 
molii, and M. acathurus (Wiegmann) with Cal- 
liasmata nohochi. The genus Macrobrachium 
may have invaded subterranean waters re- 
cently, having no true troglobitic adaptations. 

Typhlatya coexists with Calliasmata both 
in the Yucatan peninsula and the Dominican 
Republic, but is absent in the western Pacific. 
The species belonging to the genus Typhlatya 
live in cave, anchialine, or crevicular habitats 
in Mexico, the Caribbean, eastern and west- 
ern Atlantic, as well as on the Galapagos Is- 
land of Santa Cruz. Their widely disjunct dis- 
tribution has involved vicariance and disper- 
sal biogeography derived from marine stocks. 
Ancestors of extant Typhlatya may have oc- 
curred in crevicular habitats only along the 
Mid-Atlantic Ridge (Manning et al., 1986). 

Other mechanisms proposed for such global 
dispersal of obligate anchialine fauna include 
deep-sea dispersal (Hart et al., 1985), strand- 
ing of cave species on the shoreline of fossil 
seas (Stock, 1986a; Stock et al., 1986), and 
passive dispersal of adults or larvae by ocean 
currents (Newman, 1986; Iliffe et al., 1984). 

Quintana Roo seems to hold a rich troglo- 

bitic crustacean fauna with at least 15 species 
described. This large diversity may arise from 
the origin of this fauna in the Yucatan Penin- 
sula itself (Wilkens, 1979). The distribution 
patterns of the crustaceans in these coastal 
plains seem to have originated from different 
invasion periods (Stock, 1986b), in slower 
evolution rates, or from a larger degree of 
motility of some of the troglobitic species in 
the Yucatan peninsula (Holsinger, 1989), e.g., 
Typhatya mitchelli Hobbs and Hobbs, T. pear-  
sei Creaser, Creaserella anops (Creaser), 
Creaseria morleyi (Creaser). Wilkens et al. 
(1986) proposed that the transition of marine 
species to freshwater caves was dependent on 
the existence of (anchialine, Stock et al., 
1986) coastal caves and suggested a secondary 
dispersion through the phreatic mantle. 
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