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A b strac t

Tlie crab  genus B rachynotus  de  H aan, 1833 is restric ted  to the intertidal and shallow  subtidal o f the  M editerranean 
and northeastern A tlantic. It is presen tly  recognized  to consist o f  four spec ies, o f  w hich three {B. fo res ti, B. 
gem m ellari and B. sexdenta tus) are  endem ic to the M editerranean. T he fourth  species, B. atlanticus, is found 
along the A tlantic  coasts o f  northern  A frica  and  southern E urope, but a lso ex tends in to  the  w estern M editerranean. 
This high level o f  endem ism  suggests that spéciation  w ithin B rachynotus  is strongly  correla ted  with the geography 
and geology o f  the M editerranean  Sea. A  m olecu lar phylogeny based  on the  m itochondrial large subunit (16S) 
rRNA gene indicates that the  four species o f  B rachynotus  form  a  m onophyletic  group w ithin A tlantic Varunidae. 
The DNA sequence data  a lso show  that the  genus B rachynotus  can be subd iv ided  into tw o species groups, one 
com prising B. a tlan ticus  and  B. fo res ti, and  the  o ther one B. gem m ellari and  B. sexdentatus. W hile B. a tlanticus  
and B. fo re s ti  are  clearly  genetica lly  distinct, B. gem m ellari and B. sexden ta tus  are  identical in the studied region 
o f the 16S rRNA gene, suggesting  a  recen t separation  or continuing  gene flow.
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In tro d u c tio n

Crabs o f  the  genus B rachyno tus  de  H aan, 1833 are 
restricted to  the w estern A tlantic  and  M editerranean, 
despite the fact that m any species from  d ifferen t parts 
o f the w orld, w hich are  now  classified  in Cyrto­
grapsus. H em igrapsus, Leptograpsodes, Tetragrapsus 
or Thalassograpsus, had been p reviously  p laced  in this 
genus (see fo r exam ple R athbun, 1893; T esch , 1918; 
Tweedie, 1942; Phillips e t a l., 1984). Today, B ra­
chynotus consists o f  four species. B. a tlan ticus  Forest, 
1957 is found a long the  A tlantic  coasts o f  northern 
A frica and southern E urope ex tend ing  in to  the  w est­
ern M editerranean (G arcía-R aso , 1984; d ’U dekem  
d’Acoz, 1999). T he  o ther three species, B. fo re s ti  Za- 
riquiey A lvarez, 1968, B. gem m ella ri  (R izza, 1839) 
and B. sexdenta tus  (R isso, 1827), are  m ostly  endem ic 
to the M editerranean, w ith  occasional findings from  
the Black Sea, the Suez C anal, and  the G u lf o f  Cádiz 
(Zariquiey A lvarez, 1968; d ’U dekem  d ’A coz, 1999).

T he  geographical confinem ent o f  its  species, m akes 
B rachynotus  a  very  in teresting  genus fo r the  study o f 
spécia tion  and b iogeography w ithin the M editerranean 
Sea.

T he  ecological distribution  o f  the crabs belonging 
to B rachynotus  is typically  the intertidal and sh a l­
low subtidal zone o f  rocky o r soft bottom  shores 
(d ’U dekem  d ’A coz, 1999). T he  resurrection  o f  the 
species B. gem m ella ri by F rog lia  & M anning (1978) 
was m ainly  based on  ba thym etric  and m orphom etric 
differences o f  th is  species and B. sexdenta tus. O ther­
w ise, these tw o species have overlapping distributions 
and a  practically  identical m orphology. T he taxonom ic 
status o f  B. gem m ella ri is w idely accepted , and several 
studies on its d istribution , eco logy  and larval stages, 
have been pub lished  since its recognition  (A lm aça, 
1985; S tevcic, 1990; G uerao  e t ah , 1995; Paula, 1996; 
A tk inson  e t ah , 1997; d 'U d ek em  d 'A co z , 1999).

T he  rem ain ing  spec ies o f  Brachyno tus  are easily  
separable on the  basis o f  m orphological characters. On
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the o ther hand, the im portant question  abou t under­
ly ing  phylogenetic re la tionsh ips am ong these m ostly  
sym patric species was never resolved. In this study, we 
com pared  a 580 basepair region o f  the  m itochondrial 
D NA (large subunit rR N A ) in o rder to  test w hether 
B rachynotus  fo rm s a  m onophyletic  group, to help  
resolve phylogenetic  re la tionsh ips w ith in  the genus, 
and  to  establish the degree o f  genetic  d ifferentiation  
betw een the closely  related B. gem m ella ri and B. 
sexdentatus.

M a te r ia l  a n d  m e th o d s

For the m olecu lar phylogenetic  analysis o f  B ra ­
chyno tus  and allied crabs, w e included rep resen ta t­
ives o f  all the genera  o f  Varunidae occu rring  in the 
A tlantic , i.e. four species (six specim ens) o f  B ra ­
chynotus, as well as C yrtograpsus a ffinis, C. a n ­
gu la tus, C hasm agnathus granu la tus, C yclograpsus  
integer. E riocheir  sinensis  and H em igrapsus p e n ic il­
la tu s  (see Table 1). T he la tte r tw o are  E ast A sian 
species that have been in troduced into E uropean  w a­
ters during  this century  (S chnakenbeck, 1924; N oël e t 
a l., 1997). 16S m tD N A  sequences o f  C hasm agnathus  
granula tus  (E M B L  accession num ber A J250640), 
C yclograpsus integer  (A J250639), C yrtograpsus a f­

f in is  (A J130801), E riocheir  sinensis  (A J250642), 
H em igrapsus oregonensis (A J250644), Sesarm a re­
ticu la tum  (S esarm idae) (A J 130799) and  Tetragrapsus 
jo u y i  (A J250647) had been used in a  p rev ious study 
to  show  that the genera  C hasm agnathus  and C yclo­
grapsus  need to be classified w ithin the  V arunidae 
(see Schubart et al., 2000a). O ther sequences o b ­
ta ined  from  genetic databases and inc luded  in the 
present study were E riocheir  ja p o n ica  (A F 105242) 
and  G rapsus grapsus  (G rapsidae) (A J250650). The 
latter species served as an ou tgroup  fo r  the  p hy logen ­
e tic  analyses. New sequences w ere  subm itted  to  the 
EM B L genetic  database and can be re trieved under the 
accession  num bers A J278831 -  A J278836. T he  crabs 
specim ens used fo r DNA extraction and  sequencing 
w ere  deposited  as m useum  vouchers (T able 1).

G enom ic D NA was extracted  from  the m uscle 
tissue o f  w alking legs o r claw s using a  phenol- 
ch lo roform  o r P uregene  extraction . A n  ap p ro x im ­
a tely  580 basepair region  o f  the m itochondria l large 
ribosom al subunit rR N A  (16S rR N A ) gene was 
am plified by polym erase-chain-reaction  (PC R ) (3 8 -  
40  cycles; 1 min 9471  m in  4 8 -5 5 7 2 m in  72° d e ­
na turing/annealing/extension  tem peratures) w ith the

prim ers  listed in  Table 2. PCR products w ere  purified 
and  sequenced  by  d ideoxy chain  term ination  w ith S35 
rad ioac tive  labeling  (at the  Pennsy lvan ia  S ta te  U ni­
versity) o r w ith the  AB1 P rism  310 G enetic A nalyzer 
using  the AB I B igD ye te rm ina to r m ix  (at the  U niver­
sity o f  L ou isiana  a t L afayette). A ll sequences w ere 
a ligned  m anually  using the m ultisequence ed iting  p ro ­
gram  E S E E  (C abot & B eckenbach , 1989). D istance 
m atrices o f  sequence  d ivergence w ere  analyzed using 
K im ura  2 -param eter d istances and neighbor jo in ing  
(N J) (S aitou  & N ei, 1987) w ith the  program  M EG A  
(K um ar e t al., 1993). M axim um  parsim ony (M P) ana­
lyses w ere carried  out w ith PAUP (S w offord . 1993), 
using  the heuristic  search m ethod w ith  tree bisection  
and reconnection  branch sw apping. G aps w ere treated 
as m issing  an d  the  tree w as roo ted  by a  user-defined 
ou tgroup . Statistical s ignificance o f  g roups w ith in  in ­
ferred trees was evaluated  by boo tstrapp ing  w ith  2000 
replications.

R esu lts

T he  com ple te  a lignm ent o f  the sequenced  16S rRN A  
g en e  region consisted  o f  58 0  positions. O f these, 186 
w ere  variable  and 114 parsim ony-in form ative. Pair­
w ise transition  to  transversion  ratios ranged  betw een 
0 .74  (ou tgroup  vs. ing roup ) and 6.5 (closely related 
species). T he M P heuristic  search , w ith transversions 
versus transitions w eighted  3/1, resulted in tw o m ost 
parsim on ious Lees. T he  M P bootstrap  analysis  (2000 
rep lica tes) y ie ld ed  a  consensus tree  o f  the length 722 
with the fo llow ing  tree-fit values: C l: 0 .665 , RI: 0.569, 
RC: 0 .378  (Fig. 1). R esults obta ined  by N J agreed  in 
the  tree  topo logy  w ith  M P (only  considering  bootstrap 
va lues >  509c) and are, therefo re , com bined  in Fig. 1.

A ll phy logenetic  analy ses suggest that B ra­
ch yn o tu s  fo rm s a  m onophyletic  g roup  w ith in  the  o th e r 
V arunidae tested  in th is analysis (boo tstrap  values o f 
100 /  100). T he  s is te r g roup  o f  this eastern  A tlantic  
and  M ed iterranean  genus canno t be de term ined  w ith 
certain ty , due to low nodal support (low er than 5091-). 
A cco rd ing  to o u r results, the  genus B rachyno tus  can 
be fu rth er subdivided into tw o species g roups: B. a t­
lan ticus  and  B. fo re s ti  (boo tstrap  values o f  88 /  91 ), as 
w ell as B. gem m ella r i and  B. sexden ta tus  (100 /  100) 
(Fig. 1 ). W hile B. a tlan ticus  and  B. fo re s ti  a re  clearly  
genetica lly  distinct, B. gem m ella ri and  B. sexden ta tus  
turn out to be iden tical in the  16S m tD N A  region  
that w as analyzed. T h is  was confirm ed a fte r com par­
ing sequences o f  additional spec im ens o f  both  species
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Table t .  L oca lities, dates o f  co llec tio n  an d  gen e tic  d a ta b ase  accession  n u m b ers  o f  th e  sp ec im e n  o f  B ra ch y n o tu s  (4  spec ies). 
H em ig ra p su s p en ic illa tu s . C y r to g ra p su s a n g u la tu s  a n d  E rio ch e ir  s in e n s is  used  fo r  g en e tic  co m p a riso n s. A bbrev ia tions  o f  
m u seu m s w h e re  an im als  w ere d ep o sited  as v o u ch e r specim ens: B M N H : B ritish  M useum  o f  N atural H istory, L ondon : SM F: 
S en ck e n b crg  M u seu m  und F o rsch u n g sin stitu t. F ran k fu rt a. M .: U L L Z : U n ivers ity  o f  L o u is ian a  at L afay e tte  Z oo logical 
C o llection . L afay e tte : U S N M : U nited  S ta tes  N ational M useum . S m ith so n ian  Institu tion . W ashington

B ra ch y n o tu s  se x d en ta tu s  (R isso . 1827) (E M B L  A J278832)

Spain : Cadi/.: P uerto  d e  S a n ta  M aria : El T o ru n o , in  aquacu ltu re p o n d s up  to  1.5 m  dep th : 14. Ju n e  1999: co li. A. 

R o d rig u ez ; S M F  25794

G reece: G u lf  o f  A m v rak ik o s: M o n id i; 'Ü.5 in  -  1.5 m d eep  m uddy  bottom  w ith  se a  g ra sses" , 17. Ju ly  1993; co li. C. 

d 'U d c k e m  d 'A c o z ; S M F  25795

B ra ch y n o tu s  g em m ella r i (R i/.za, 1839) (E M B L  A J278833)

Italy; A ncona. 3  m iles o ff. 15 m  dep th ; 7. Ju ly  1963: coll. F rog lia ; U SN M  172093 

E n g lan d : S w ansea: Q u e en s  D ock . M a rc h -Ju n c  1957; co ll. E . N ay lo r; B M N H  1 9 57 .11 .11 .1 -6

B ra ch yn o tu s  a tla n tic u s  F o rest, 1957 (E M B L  A J2 7 8 8 3 I)

S pain : C ád iz : C ab o  d e  T ra fa lg a r: J u n e  1996: co ll. J .A . C uesta ; S M F  25706

B ra ch yn o tu s  fo r e s t i  Z ariquiey A lvarez . 1968 (E M B L  A J278834)

G reece: G u lf  o f  A m v ra k ik o s: A g ia  T ria d a . 4  Ju ly  1993; co li. C . d 'U d e k e m  d ’A c o z ; S M F  25796  

H em ig ra p su s  p e n ic illa tu s  (d e  H aan . 1835) (E M B L  A J278835)

F ran ce: L a G iro n d e E stuary , T alm o n t ( ~  4 5 1 3 2 ' N  -  0 '  5 4 ' W ); 9  M ay 1996; co li. P. N oe l: S M F  25798

C yrto g ra p su s a n g u la tu s  D ana. 1851 (E M B L  A J278836)

A rg en tin a : M ar C h iq u ita : Ja n u a ry  1996: co li. K. A nger; S M F  2 4 5 4 6

E rio ch e ir  s in e n s is  1-L M ilne  E d w a rd s. 1853 (E M B L  A J250642)

U .S .A . C alifo rn ia : S an  F ran c isc o  Bay: B yron : S ta le F ish  facility : 11 .11 .1996; co ll. K. I-lieb; U L L Z  4175

from differen t localities (see Table 1), w hich rendered 
identical results.

T he present resu lts  a lso show  significant sup­
port fo r o ther phy logenetic  group ings. T he  Varunidae 
(sensu Schubart e t ah, 2000a) is confirm ed as a  m ono­
phyletic fam ily (F ig .l:  node ‘VA R ’; 99 /  99) (see 
also Cuesta & S chubart, 1997; S chubart & C uesta, 
1998). C ongeneric  species belonging  to tw o o ther 
varunid genera  w ere g rouped toge the r w ith relatively 
high bootstrap  values: C yrtograpsus  (98 /  98) and 
Eriocheir  ( 100 /  100), thereby confirm ing curren t tax­
onomy. T he m onotypic  genus Tetragrapsus from  the 
G u lf o f  C alifo rn ia  is nested  w ith in  tw o species o f  the 
genus H em igrapsus. If future results confirm  that the 
eastern Pacific H em igrapsus  (e .g . H. oregonensis) are 
closer related to  Tetragrapsus  than to  the w estern  Pa­
cific H em igrapsus  (e.g. H. pen ic illa tu s), the genus 
H em igrapsus  has to  be  considered  paraphyletic.

Table 2. P rim ers  used  fo r PC R  am plifica tion  an d  se ­
q u en c in g  o f  p a rls  o f  (lie 16S rR N A  g en e

l6 S a r: 5 '-  C G C C T G T T T A T C A A A A A C A T  -3 '

I6 L 2  5 '-  Y G C C T G T T T A T C A A A A A C A T  -3 '

16L15: 5 '-  G A C G A T A A G A C C C T A T A A A G C T T  -3 ' 

1472 5 '-  A G A T A G A A A C C A A C C T G G  -3 '

16,Sb/-: 5 '-  CCGGTCTGAACTCAGATCACGT -3' 
I 6 H 16: 5 '-T T A T C R C C C C A A T A A A A T A -3 '

D iscussion

In this study, the  m onophyly  o f  the  crab  genus B ra ­
chyno tus  was supported  by a  phylogeny based on a 
58 0  b asepa ir region o f the  16S rRN A  gene. This 
finding is not only  im portan t in term s o f  co rroborat­
ing  p resen t taxonom ic  classification. It is a lso useful 
fo r understanding  evolutionary  re la tionsh ips am ong
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B rachyn o tus  a tlan ticus  

B rachyn o tus  fo re s ti 

1 0 0 j  B rachyn o tus  sexdenta tus  

1 0 0 L  B rachyn o tus  gem m ella ri

-  Chasm agnathus g ranu la tus  

  C yrtograpsus angu la tus

—  C yrtograpsus a ffin is  

  C yc log rapsus in te g e r

H em igrapsus pe n ic illa tu s  

  H em igrapsus o regonensis

loo C
Tetragrapsus jo u y i 

E rio ch e ir ja p o n ic a

l o o 1—  E rio ch e ir s in e n s is  

Sesarm a re ticu la tum  

------------------------------------- G rapsus g rapsus

F igure  I. M o lecu la r p hy logeny  o f  lile g e n u s  B ra ch y n o tu s  an d  o th e r re p rese n ta tiv e s  o f  th e  V arun idae based  on  5 80  b ase p airs  o f  the 16S 
rRN A  gene . U p p e r values: K im ura 2 -p a ram e te r d is ta n ce s , n e ig h b o r jo in in g , 2 0 0 0  b o o ts trap  re p lic a tio n s . L o w e r values in  italics: m ax im um  
parsim ony , 2 0 0 0  b o o ts trap  rep lications (tran sv ers io n s /tran s itio n s  w eigh ted  3 /1 ). O n ly  b o o ts trap  values above 5 0 'i a rc  sh o w n . A bbrev iations: 
VAR: V arunidae, S E S: S esarm idae , G R P : G roup.

the com prised  species and fo r  developing a m odel o f  
spéciation.

T hree  species o f  Brachyno tus  a re  a lm ost exclu s­
ively found in the M editerranean Sea (d ’U dekem  
d ’A coz, 1999). It is, therefore , m ost likely  th a t they 
also evolved there. The fourth species, B. a tla n ti­
cus, h as an eastern  A tlantic distribution  from  southern  
Spain  to  M auritania (d ’U dekem  d ’A coz, 1999). In the 
M editerranean, it is only  found in the w esternm ost 
part (S ea o f  A lborán) (G arcía-R aso , 1984). T he  g eo ­
logy o f  the M editerranean Basin g ives ev idence fo r 
at least one m ajor isolation even t from  A tlantic  w a­
ters (Por, 1989). A ssum ing that crabs surv ived  in  the 
M editerranean, despite  possib le  w ater level decrease  
and hypersaline conditions (e.g. M essin ian  c ris is  in the 
Pliocene), ailopatric  spéciation from  the A tlantic  form 
w ould have been the logical consequence.

A ccording to ou r data, the o ld est sp lit w ithin 
B rachyno tus  is the separation  o f  B. a tlan ticus  and 
B. fo re s ti  (G roup-A ) from  B. sexden ta tus  and B. 
gem m ellari (G roup-B ) (Fig. I ). A ssum ing  that the 
docum ented  spéciation events occurred  by A tlantic- 
M editerranean ailopatric  d ifferen tiation , w e suggest 
that the  ancesto r o f  G roup-A  was orig inally  iso l­
ated as an A tlantic  population from  its M editerranean  
coun terpart (G roup-B ). A fter reconnection  o f  A tlantic

and M editerranean w aters  took p lace , introgression  
o f  G roup-A  in to  parts o f  the M editerranean , and a 
subsequen t second  iso la tion  even t could  explain spé­
cia tion  o f  the  A tlantic  B. a tlan ticus  and the M ed iter­
ranean  B. fo res ti. T he  ch rono log ica lly  last sp lit took 
place w hen the M editerranean G roup-B  separated  into 
B. sexden ta tu s  and  B. gem m ellari. T h is  separation  
m ost likely  occu rred  w ith in  the M editerranean  Sea, 
but the  com pletion  and  m echan ism s o f  this possible 
spécia tion  event are  unconfirm ed.

B ased  on  ou r spécia tion  m odel, m ost species did 
only  slightly  red isperse  a fte r reconnection  o f  A tlantic 
and  M editerranean  w aters. T oday’s distribution  o f  
species show s on ly  m arginal red ispersal beyond the 
G ibraltar S traits  (B. sexden ta tus  in B ay  o f  C ádiz, B. 
a tlan ticus  in S ea o f  A lborán). T he  siste r species B. a t­
lan ticus  and B. fo r e s ti  even seem  to exclude  each  other, 
since the la tte r species is absen t from  the Sea o f  A l­
borán, w hich represen ts  the w esternm ost d istribution 
o f  B. a tlan ticus  (see G arcía-R aso, 1984; G arcía-R aso  
e t a l., 1987). T he  lack o f  red ispersal is probably  due 
to long-term  adap tation  to  d ifferen t local cond itions 
encountered  in the A tlan tic  O cean and  the M editer­
ranean  Sea d u ring  iso la tion  (e.g. tem perature , salinity, 
substratum ). O ccasionally , som e o f  the  M editerranean 
species o f  B rachyno tus  have been  recorded from  local-
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¡ties clearlj outside their norm al d istribu tionary  range. 
B. sexdentatus  has been reported  from  Sw ansea, U.K. 
(Naylor, 1957) and the French A tlantic  coast (Noel 
et aí., I°9 7 ; d ’U dekem  d ’A coz, 1999), but never e s­
tablished breeding populations (excep t a t the w arm ed 
docks o f Sw ansea). We found that specim ens from  
Swansea deposited  in the B ristish  M useum  o f  Natural 
History w ere labeled  as B. sexden ta tus gem m ellari. 
This identification was confirm ed  by  C. F rog lia  (pers. 
com m ., 1999) and they are thus here considered  to 
belong to  B. gem m ellari (see Table 1).

Four specim ens o f  Brachyno tus sexdenta tus  and 
B. gem m ellari w ere  included in this study (Table 1), 
and all o f  them  shared  the sam e 16S m tD N A  haplo- 
type. This gene is norm ally  variable enough to  be used 
for population studies in m arin e  crabs (e.g. C uesta  & 
Schubart, 1998; S chubart e t ah, 2000b). T he lack o f 
variation betw een the  tw o species o f  B rachyno tus  is 
thus an indication  fo r a very recen t separation  o r fo r 
continuing gene flow. A clo se  re la tionsh ip  betw een B. 
gummi, /lari and B. sexden ta tus  can a lready be inferred 
from the fact that adu lts  o f  both species can only  be 
separated on the basis o f m orphom etry  and bathym etry 
(Froglia & M anning, 1978). N ew  resu lts  on com para t­
ive larval m orphology o f these  tw o species reveal only 
m inor differences in seta tion  o f  appendages that are 
known to vary in traspecifically  (C uesta e t al., 2000).

M orphological and m olecu lar com parisons o f 
m any populations o f  Brachynotus sexden ta tus  and  B. 
gem m ellari th roughout the M editerranean  need  to be 
undertaken lo  de term ine how  consisten tly  these tw o 
‘form s’ can be separated  and how  likely it is that they 
represent good species. T hese studies can be  suppor­
ted by crossbreed ing  experim ents in the laboratory 
in order lo  de term ine w hether B. sexden ta tus  and B. 
gem m ellari can  produce fertile  offspring . As fa r as 
future m olecular w ork  is concerned , w e w ill use a 
second, m ore variable gene (cy tochrom e oxidase sub­
unit I. CO I) to com pare a large num ber o f  different 
populations. P relim inary  resu lts  revealed  differences 
in 4  out o f  640 positions betw een tw o specim ens o f  B. 
sexdentatus  (G reece and Spain). U nfortunately , spec i­
mens o f  B. gem m ellari had p robab ly  been preserved 
in form alin  (judg ing  from  tissue and PCR sucess), and 
am plification o f  the  long CO I fragm en t was so fa r un­
successful. B ased  on the present results, it seem s at 
least possib le  that B rachynotus gem m ella ri (subtidal) 
and B. sexdentatus  (intertidal to  shallow  subtidal) 
represent d ifferen t ecophenotypes o f  a  single species.
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Austinogebia , a new genus in the Upogebiidae and rediagnosis 
of its close relative, Gebiacantha  Ngoc-Ho, 1989 
(Crustacea: Decapoda: Thalassinidea)

N guyen N goc-H o
Laboratoire de  Zoologie-Arthropocles, M useum  na tiona l d 'H isto ire  naturelle, 61 rue de Buffon,
F-752431 Paris C edex 05, France
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A b s t r a c t

New m aterial described  recently  perm its the separation  o f  six upogebiid  species into the  new  genus Austinogebia, 
for w hich the  diagnostic  charac te rs  and a key  are  presented. T he  new taxon is com pared  to  its close relative, 
G ebiacantha  N goc-H o, 1989, and the opportun ity  is taken to  rediagnose the latter.

A bbreviations: cl -  carapace  length m easured  from  the tip o f  the rostrum  to the posterio r b o rde r o f  the carapace; tl -  
total length m easured  from  the tip o f  the  rostrum  to  the posterio r border o f  the  telson; A M S -  A ustralian  M useum , 
Sydney; B L T -B io lo g ic a l L aboratory , Sh ikoku  W om en’s U niversity, Japan; M N B -M u s e u m  fur N aturkunde, B er­
lin; M N H N - M uséum  national d ’H isto ire  naturelle, Paris; N T O U -G rad u a te  School o f  F isheries, N ational Taiwan 
Ocean U niversity; S M F -S en c k e n b e rg  M useum , Frankfurt.
’Teeth’- r e f e r s  to  structu res m ainly  rounded  at base, with a  blunt tip w hich is som etim es corneous. T hese are 
found on the  upper parts  o f  the rostrum , the  carapace  and the  lateral ridges o f  the  gastric  reg ion; ‘S p ines’ - r e f e r  
to structures often  n o t rounded  a t base  w ith a  poin ted , non-corneous tip; ‘U pper’ and  ‘low er’ -c o n s id e red  as 
equivalent to  ‘d o rsa l’ and ‘v en tra l’, respectively , tire used w here  they seem  m ore appropria te , especially  in the 
description o f  appendages

I n t r o d u c t i o n

In 1995, Sakai and T ürkay  stud ied  tw o upogebiid  spe­
cies co llected  in the  Persian-A rab ian  G ulf, both with 
infrarostral spines: U pogebia n ob ilii Sakai & Türkay, 
1995 and Upogebia p la n ta e  Sakai, 1982 (the latter was 
placed in the genus G ebiacantha  by N goc-H o, 1989). 
Upogebia sp in ifrons  (H asw ell, 1881) was a lso  briefly 
discussed. To these authors ‘it  g o t c lear tha t a ll three 
species trea ted  here in  are quite  s im ila r  a n d  canno t be 
separated  g en etica lly .’ T hey concluded: 1therefore we 
prefer to  leave the  spec ies trea ted  herein in  Upogebia  
s. i  un d  suppose  thai G ebiacantha shou ld  be trea ted  as 
a synonym  o f  U pogebia’.

I have now  re-exam ined  all upogebiid  species with 
infrarostral sp ines and  com pared  U pogebia n o b ilii  and 
Upogebia p lan tae. T he excellen t figures p rov ided  by 
Sakai & T ürkay  (1995) show  several im portan t differ­

ences betw een them  (F igs 1 and 2). 1 believe these 
species represen t tw o s im ila r upogebiid  g roups that 
are  d istinct from  each o ther and from  the rem aining  

sp e c ie s  o f  th e  U p o g e b iid a e . In  th is  c o n tr ib u tio n , both
groups are  given generic  rank. A ustinogebia  gen. nov. 
and  G ebiacantha  are d iagnosed  and the ir type species 
figured.

Seven A m erican upogebiid species w ith in­
frarostra) sp ines have now been  described: U. affinis 
(Say, 1818), U. sp in istipula  W illiam s & H eard, 1991, 
U. fe ld e r i  W illiam s, 1993, U. para ffin is  W illiam s, 
1993, U. p illsbury  W illiam s, 1993, U. schm itii W illi­
am s, 1993 and U pogebia berm udensis  W illiam s, 1993. 
All o f  these are excluded  from  Austinogeb ia  and also 
from  G ebiacantha, except fo r U. berm udensis.

Likew ise, tw o o ther species w ith infrarostral spines 
are excluded from  both  A ustinogeb ia  and G ebi­
acantha; the\- are: Upogebia poen sis  D e Sain t Laurent


