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corner,   with   dorsal   ridge   bounding   promi-
nence toothed,  dorsal  depression  bounded

by  sharp  lateral  ridges,  continuing  through
dorsum  of  pereon  5,  anterior  ventral  margin
toothed,   antennal   notch   oblique.   Pereopod
4   with   large   blunt   process   on   ischium.
Adult  females  less  than  4  mm.

Description.  —  Ovigerous   female,   3.5
mm.  Carapace  with  dorsal  depression,  eye-
lobe  present,  no  lenses;  pseudorostral  lobes
0.5  carapace  length;   antenna  1   visible,   ex-

tending just  past  pseudorostral  lobes.  Per-
eonites  1-3  expanded  ventrally  as  anteriorly
directed   flap,   pereonites   4   and   5   directed
posteriorly   dorsally   (Figs.   1A,   IB,   2A).

Antennule  article  1  longer  than  articles  2
and  3  together,   bearing  1  plumose  and  2
simple  setae  proximally   and  1   simple  seta
distally;   distomedial   margin   with   fine   hair-

like setae;  article  2  bearing  1  simple  and  1
plumose  setae  distally,  medial  margin  bear-

ing fine  hair-like  setae;  articles  2  &  3  sub-
equal  in  length,  article  3  bearing  2  simple
setae;  main  flagellum  of  2  articles  bearing
1  long  annulate  seta,  2  long  simple  setae,
and  2  short  simple  setae  terminally;  acces-

sory flagellum  of  1  article  with  2  terminal
setae  (Fig.  3A).

Mandible  navicular,   with  10  lifting  setae;
left   side   with   stout   lacinia   mobilis,   incisor
quadridentate,   right   side   with   slender   laci-

nia mobilis,  incisor  bidentate  (Fig.  3B).
Maxillule   of   2   lobes,   outer   broad   lobe

bearing  double  row  of  stout  setae  terminal-
ly, medial  margin  bearing  fine  hair-like  se-

tae; inner  lobe  bearing  2  tridentate,  1  long,
2   short   setae   terminally,   medial   margin
bearing  fine  hair-like  setae  (Fig.   3C).

Maxilla  of  3  lobes;  broad  lobe  4  times  as
wide  as  narrow  lobe,  medial  margin  bearing
9  simple  setae,  medial-distal  corner  bearing
2   plumose   setae,   distal   margin   bearing
many   simple   setae;   distal-lateral   corner
bearing  1  forked  and  1  microserrate  setae;
inner   narrow   lobe   bearing   2   microserrate
and   2   simple   setae   apically;   outer   narrow
lobe   bearing   5   simple   setae   apically   (Fig.
3D).

Maxilliped   1   basis   as   long  as   all   other

articles   together,   produced   as   large   disto-
medial lobe,  lobe  bearing  several  short  sim-

ple setae  distally,  lobe  bearing  several  plu-
mose setae,  setulose  on  distal  0.3  only;  is-

chium not  present,  merus  half  as  long  as
carpus,  medial  margin  bearing  fine  hair-like
setae;   carpus   bearing   3   blade-like,   3-4   bi-

dentate, several  simple  setae  medially,  1
long   plumose   seta   distolaterally;   propodus
as  long  as  carpus,  half  as  broad,  bearing  2
tridentate  and  2  long  plumose  setae  distally,
margins  with  many  fine  hair-like  setae;  dac-

tyl half  as  long  and  half  as  wide  as  propo-
dus, bearing  4  small  simple  setae  terminally

(Fig.  5C).
Maxilliped  2  basis  as  long  as  next  2  ar-

ticles together,  bearing  3  long  plumose  se-
tae distally;  ischium  not  present;  merus  0.5

basis  length,  bearing  2  plumose  setae  dis-
tally; carpus  slightly  longer  than  propodus,

bearing  3  plumose  setae  medially;  propodus
bearing  2  long  plumose  setae  distally  and  3
plumose   setae   medially;   dactyl   half   length
of  propodus,  bearing  4  simple  setae  termi-

nally; endite  bearing  5  stout  annulate  setae
and  2  simple  setae  (Fig.  2B).

Maxilliped   3   basis   2   times   as   long   as
next  4  articles  together,  medial  margin  bear-

ing 8  plumose  setae,  lined  with  short  hair-
like setae,  single  plumose  seta  distally,  dis-

tomedial corner  produced  as  2  teeth,  lateral
margin   lined   with   fine   hair-like   setae,   dis-
tolateral  corner  bearing  4  long  plumose  se-

tae; ischium  0.5  basis  width,  slightly  longer
than  merus,  1  plumose  setae  medially,  oth-

erwise margins  lined  with  fine  hair-like  se-
tae; merus  0.5  length  carpus,  produced  as

tooth  at   distolateral   corner   and  bearing  1
plumose  seta,  medial  margin  lined  with  fine
hair-like  setae  and  bearing  1  plumose  and  1
simple  setae  distally;  carpus  bearing  1  plu-

mose seta  on  distolateral  corner,  medial
margin   lined   with   fine   hair-like   setae   and
bearing  1  plumose  and  1  simple  setae;  pro-

podus subequal  to  dactyl,  bearing  1  simple
seta   on   distolateral   corner,   medial   margin
bearing   2   simple   setae;   dactyl   bearing   4
simple   setae   terminally   (Fig.   3E).

Pereopod  1  basis  as  long  as  all  other  ar-
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Fig.  1.     Gynodiastylis  laciniacristatus,  new  species.  Ovigerous  9  (not  the  same  individual  as  Figs.  2-5);  A,
habitus;  B,  dorsal  view.  Scale  bars  are  200  microns  in  length.

tides   together,   posterior   margin   bearing   fine   hair-like   setae,   anterodistal   corner   bear-
many  simple  and  2  plumose  setae,   postero-  ing  2  plumose  setae;   ischium  0.5  length  of
distal   corner   produced   as   3   teeth,   anterior   merus,   posterodistal   corner   produced   as
margin   bearing    1    simple   seta,   lined   with   tooth;   merus   produced  as   3   small   teeth   on
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Fig.  2.     Gynodiastylis  laciniacristatus,  new  species.  Ovigerous  9  paratype  NMV  45434;  A,  habitus;  B,  max-
illiped  2;  C,  telson  and  uropods.
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A,  C,  D  0.2  mm

B,  E  0.5  mm

Fig.  3.     Gynodiastylis  laciniacristatus,  new  species.  Ovigerous  9  paratype  NMV  45434:  A.  antennule;  B.
mandible:  C,  maxillule:  D.  maxilla:  E.  maxilliped  3.
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posterior   margin;   carpus   subequal   to   pro-
podus;  propodus  twice  dactyl   length,   bear-

ing 1  long  and  1  short  simple  setae  distally,
single   small   simple   seta   proximally;   dactyl
bearing  1  long  and  1  short  simple  setae  ter-

minally; exopod  0.5  length  basis,  basal  ar-
ticle bearing  2  simple  setae,  produced  as

small   tooth   distally;   flagellum   bearing   6
long  stout  plumose  setae  (Fig.  4A).

Pereopod  2  basis  longer  than  all  other  ar-
ticles together,  3  times  ischium  width,  mar-

gins lined  with  many  simple  setae,  anterior
margin  produced  as  multiple  teeth;  ischium
reduced,   unarmed;   merus   twice   carpus
length,   anterior  margin  produced  as  multi-

ple teeth,  bearing  2  simple  setae;  carpus  an-
terior margin  produced  as  2  teeth,  bearing

2  simple  setae;  propodus  subequal  to  car-
pus, unarmed;  dactyl  slightly  longer  than

propodus,  bearing  3  simple  setae  terminal-
ly; exopod  subequal  to  basis,  basal  article

unarmed,   flagellum   bearing   4   long   stout
plumose  setae  (Fig.  4B).

Pereopod  3  basis  as  long  as  next  2  arti-
cles together,  anterior  margin  produced  as

multiple  teeth,  bearing  5  plumose,  1  annu-
late and  2  annulate  plumose  setae,  posterior

margin  bearing  2  simple  setae;  ischium  0.2
length  merus,  bearing  1  simple  seta;  merus
twice  carpus  length,  bearing  2  annulate  and
4   simple   setae;   carpus   twice   propodus
length,  bearing  6  annulate  and  2  simple  se-

tae distally;  propodus  twice  dactyl  length,
bearing  single  annulate  seta  distally;   dactyl
bearing   2   simple   setae   terminally;   exopod
biarticulate,   rudimentary,   bearing   1   simple
seta   apically   (Fig.   4C).

Pereopod   4   coxa   bearing   several   stout
simple  setae;  basis  as  long  as  next  2  articles
together,   anterior   margin   bearing   2   plu-

mose, 1  annulate  plumose,  7  annulate,  and
3  simple  setae,  produced  as  multiple  teeth
distally,  1  plumose  seta  mid  article;  ischium
0.3   length   merus,   unarmed,   produced   as
large  posteriorly  directed  blunt  lobe;  merus
3  times  carpus  length,   bearing  7   annulate
setae,  produced  as  multiple  scales,  posterior
margin  produced  as  3  teeth;  carpus  slightly
longer   than   propodus,   bearing   7   annulate

setae,  produced  as  2  teeth  proximally;  pro-
podus slightly  longer  than  dactyl,  bearing  2

annulate   setae;   dactyl   bearing  single   stout
seta  with  single  setule;  exopod  biarticulate,
rudimentary,  bearing  1  simple  seta  apically
(Fig.   5A).

Pereopod  5  basis  as  long  as  next  2  arti-
cles together,  bearing  6  plumose,  1  annulate

plumose  and  1  annulate  setae,  produced  as
small   blunt  processes  on  posterior  margin;
ischium  0.5  length  merus,  bearing  1  simple
seta;   merus   slightly   longer   than   carpus,
bearing  5  simple  and  1  annulate  setae,  pos-

terior margin  produced  as  scales;  carpus
bearing  7  annulate  setae;  propodus  subequal
to   carpus,   bearing   1   annulate   seta;   dactyl
0.5  length  propodus,  bearing  1  stout  and  1
slender   setae  terminally   (Fig.   5B).

Telson  equal  in  length  to  pleonite  6,  post-
anal section  negligible,  unarmed  (Fig.  2C).

Uropod  peduncles  equal  in  length  to  tel-
son, bearing  single  seta  at  distomedial  cor-
ner; rami  shorter  than  peduncles;  endopod

biarticulate,   article  1   bearing  1   short   stout
seta  at  distomedial  corner,  article  2  bearing
2  short  stout  setae  medially,  single  long  seta
terminally;   exopod   biarticulate,   article   1
half   length   article   2,   unarmed,   article   2
bearing  2  short   setae  laterally,   single  long
stout  seta  terminally;  all  setae  on  rami  bear-

ing single  thick  setule  apically  (Fig.  2C).
Etymology.  —  laciniacristatus   from   the

Latin   lacinia,   meaning   jagged   and   crista,
meaning  ridge.

Remarks.  —  Gynodiastylis   laciniacrista-
tus is  distinguished  from  all  other  Gyno-

diastylis by  the  large  blunt  process  on  the
ischium   of   pereopod   4.   Gynodiastylis   laci-

niacristatus is  superficially  similar  to  both
G.   ornata   Hale,   1946   and   G   mutabilis
Hale,  1946.  However,  there  are  obvious  dif-

ferences in  addition  to  the  process  on  pe-
reopod 4.  Neither  G.  ornata  nor  G.  muta-

bilis have  exopods  on  pereopods  3  and  4  of
the  female,  while  they  are  present  in  G.  la-

ciniacristatus. The  uropod  endopod  in  G.
mutabilis   is   uniarticulate,   while   in   G.   laci-

niacristatus the  uropod  endopod  is  biartic-
ulate. The  lateral  margins  of  the  telson  in
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Fig.  4.     Gynodiastylis  laciniacristatus,  new  species.  Ovigerous  9  paratype  NMV  45434;  A,  pereopod  I;  B.
pereopod  2;  C,  pereopod  3.
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C  0.2  mm

A,  B,  0.5  mm

Fig.  5.     Gynodiastylis  laciniacristatus,  new  species.  Ovigerous  9  paratype  NMV  45434;  A,  pereopod  4;  B,
pereopod  5;  C,  maxilliped  1.
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G.  mutabilis  are  produced  as  at  least  one
pair   of   teeth,   while   in   G.   laciniachstatus
the   telson   lateral   margins   are   entire.   The
carapace   of   G.   laciniacristatus   has   a   dis-

tinct anterolateral  prominence  produced  as
a  sharp  corner,  while  G.  ornata  has  no  such
prominence.

Acknowledgments

The   Museum   of   Victoria   kindly   loaned
the  material  used  in  the  study.  The  National
Science   Foundation   (Grant   DEB95-21783,
L.   Watling,   I.   Kornfield   PL's)   supported
this  research  as  part  of  the  Partnerships  to
Enhance    Expertise    in    Taxonomy    (PEET)

program.   The   Gulf   of   Maine   Foundation
supported  this   research  as  a   Summer  Un-

dergraduate Research  Experience  (SURE)
for  Jennifer  Gross.

Literature  Cited

Caiman,  W.  T.  1911.  On  new  or  rare  Crustacea  of  the
Order  Cumacea  from  the  collection  of  the  Co-

penhagen Museum,  Part  II. — Transactions  of
the  Zoological  Society  of  London  18:341-399.

Hale,  H.  1946.  Australian  Cumacea,  No.  12,  the  Fam-
ily Diastylidae  (part  2)  Gynodiastylis  and  relat-
ed genera. — Records  of  the  South  Australian

Museum  8(3):357-444.
Stebbing,  T.  R.  R.  1912.  The  sympoda,  Part  6.— An-

nals of  the  South  African  Museum  10:129-176.



PROCEEDINGS  OF  THE  BIOLOGICAL  SOCIETY  OF  WASHINGTON
113(1):  104-123.  2000.

Revision   of   the   subterranean   amphipod   genus   Spelaeogammarus
(Bogidiellidae)   from   Brazil,   including   descriptions   of   three   new

species   and   considerations   of   their   phylogeny   and   biogeography
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Abstract.  —  Three   new   subterranean   amphipods   of   the   genus   Spelaeogam-
marus da  Silva  Brum,  1975,  are  described  from  eastern  Brazil,  bringing  the

total  number  of  species  in  the  genus  to  four.  Based  on  the  examination  of  type-
material   of   Spelaeogammarus   bahiensis,   a   comparative   diagnosis   of   all   four
species  of   Spelaeogammarus,   including  the  new  species  Spelaeogammarus  spi-
nilacertus,   Spelaeogammarus   trajanoae,   and   Spelaeogammarus   santanensis,   is
given.   A   diagnosis   for   the   genus   is   also   provided.   The   occurrence   of   these
species  in  caves  that  are  separated  from  each  other  in  discontinuous  karst  areas
is   biogeographically   significant   for   the   family   Bogidiellidae   in   continental
South   America.

Exploration  of  caves  in  eastern  Brazil   in
the  early  1970s  resulted  in  the  discovery  of
the  new  bogidiellid  genus  and  species  Spe-

laeogammarus bahiensis  (da  Silva  Brum,
1975).   The   specimens   were   collected   from
a  cave   near   Curaca,   capital   of   the   district
Matamute,   in   the   state   of   Bahia.   Subse-

quently, between  1989  and  1993,  many  ad-
ditional specimens  from  various  caves  in

Bahia   were   collected   by   Brazilian   speleol-
ogists and  sent  to  us  for  identification.  Be-
cause these  specimens  differed  morpholog-
ically from  the  description  of  Spelaeogam-
marus bahiensis,  we  borrowed  paratypes  of

this   species   from   the   Museu   Nacional   in
Rio  de  Janeiro,   for   a   comparison  with  the
new  material.  The  paratypes  enabled  us  to
identify  and  describe  three  new  species  and
also   to   diagnose   the   genus   Spelaeogam-

marus. In  addition,  a  key  to  the  four  species
of  the  genus  is  provided  as  well  as  a  table
detailing   morphological   differences.

The  holotypes  of  the  new  species  are  de-
posited in  the  Museu  Nacional  in  Rio  de

Janeiro   (MNRJ),   Brazil,   as   indicated.

Genus   Spelaeogammarus   da   Silva   Brum,
1975

Spelaeogammarus   da   Silva   Brum,   1975:
125-128.

Type   species   (by   monotypy):   Spelaeo-
gammarus bahiensis  da  Silva  Brum,  1975.

Diagnosis.  —  Eyes   absent.   Body   smooth,
unpigmented.  Coxal  plates  1-2  small,   wider
than   long;   plates   3-6   longer   than   wide,
overlapping.   Antenna   1   about   45-50%   of
body  length,  primary  flagellum  longer  than
peduncle,   with   16-20   segments.   Accessory
flagellum   with   4-5   segments.   Antenna   2
flagellum   bearing   7-10   segments.   Mandib-

ular palp  3-segmented.  Maxilla  1  with  sym-
metrical, 2-segmented  palp;  inner  plate  with

3   plumose   setae;   outer   plate   bearing   6-7
serrate   spines.   Inner   plate   of   maxilliped
bearing   apically   2   bifid   (y-shaped)   spines;
outer  plate  with  3  or  4  blade-like  spines  api-

cally and  subapically.  Propodus  of  gnatho-
pod  1  larger  than  that  of  gnathopod  2.  Dac-

tyls of  both  gnathopods  distinctly  serrate
along  inner  margins.  Pereopods  without  any
trace   of   lenticular   organs;   pereopods   5-7
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