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Fig.  2.  Caudal  fin  and  part  of  caudal  peduncle.
A — Glanapteryx  anguilla,  MZUSP  36530;  B — G.  ni-

obium, holotype,  INPA  12421.  Scale  bar  =  1  mm.

with   visible   internal   cores   and   similar   to
each  other  in   general   aspect.   Maxillary   and
rictal   barbels   asymmetric   in   single   known
specimen.   Right   maxillary   barbel   reaching
tip   of   extended   pectoral   fin,   left   barbel
reaching   only   to   midlength   of   same   fin.
Right   rictal   barbel   extending   slightly   pos-

terior to  pectoral-fin  base,  barbel  on  left
reaching   beyond   fin   tip.   Maxillary   barbel
longer   than   rictal   on   right,   situation   re-

versed on  left  side.  Nasal  barbels  both  ex-
tending to  anterior  margin  of  white  collar.

Pectoral   fin   vestigial,   reduced   to   small
flap   on   side   of   body,   originating   immedi-

ately posterior  to  dorsal-most  point  of  bran-
chial membrane.  Width  of  pectoral  fin  near-

ly even  from  base  to  tip,  about  as  wide  as
rictal   barbel   at   base,   its   tip   round.   Three
pectoral-fin   rays   present,   but   visible   only
with  strong  transmitted  light,  apparently  un-
branched  and  unsegmented.  First  ray  longer
and  thicker  than  other  two,  extending  to  tip
of  fin,  third  ray  shortest.  Pelvic  fin  vestigial,
reduced  to  two  roughly  triangular  flaps  an-

terior to  anal  opening  (Fig.  4).  Dorsal,  anal,
and   adipose   fins   absent.   Caudal   fin   small
and   inconspicuous,   continuous   with   re-

mainder of  caudal  peduncle  and  body,  lan-
ceolate in  shape,  with  middle  rays  longest.

Caudal-fin    rays    2    +    2    (i.e.,    only    two

Fig.  3.  Profile  of  pectoral  fin.  A — Glanapteryx  an-
guilla, MZUSP  36530;  B — G.  niobium,  holotype,

INPA  12421.

branched   rays).   Branched   rays   with   incipi-
ent  segmentation   proximally.   Procurrent

caudal-fin   rays   numerous,   at   least   25   dor-
sally   and   ventrally.   Exact   number   difficult
to   determine   in   alcoholic   specimen.

Pigmentation   in   preservative.  —  Overall
coloration  uniform  dark  tan,  lighter  on  ven-

tral half  of  head  and  body.  Wide  white  area
(about  0.5  HL)  located  on  body  shortly  pos-

terior to  head,  forming  well-defined  collar
encircling   whole   circumference   of   body.
Collar   formed   by   abrupt   disappearance   of
dark   chromatophores   distributed   on   rest   of

Table  1. — Morphometric  data  for  holotype  of  Glan-
apteryx niobium,  INPA  12421  (in  mm  or  as  proportion

of  SL,  TL,  or  HL,  as  indicated  in  parentheses).
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Fig.  4.     Pelvic  fins  and  surrounding  structures  in  Glanapteryx  niobium,  holotype,  INPA  12421,  ventral  view.
Scale  bar  =  1  mm.

body.   Caudal   peduncle   with   more   frag-
mented covering  of  dark  pigmentation.

Ventral   surface   of   body,   except   for   collar,
with   uniform   scattering   of   dark   chromato-
phores,   less   dense   than   on   dorsal   surface
but   still   conspicuous.   Head   with   slightly
denser   covering   of   dark   chromatophores
than  those  on  body.  Ventral  surface  of  head
and   anterior   portion   of   trunk   with   dense
covering   of   melanophores,   only   slightly
sparser   than   on   dorsal   surface.   Cephalic
sensory-canal   pores  with  narrow  white   rim.
All   barbels   with   fields   of   dark   chromato-

phores at  base,  abruptly  fading  shortly  dis-
tal to  that  point.  Narrow  white  ring  around

eyes,   widest   at   posteroventral   margin.   Dis-
tal portion  of  branchial  membranes  lacking

melanophores.   Pectoral   fin   almost   totally
white,   only   few   dark   chromatophores   lo-

cated near  base.  Base  of  caudal  fin  with
same   pigmentation   as   caudal   peduncle,   its
distal   portion   white.   Distal   portion   of   pro-
current-ray  dorsal  and  ventral  areas  without
dark   chromatophores.   Pelvic   fin   remnant
lacking   dark   pigmentation.

Etymology.  —  The   specific   epithet,   niobi-
um, a  noun  in  apposition,  refers  to  niobium,

the  chemical  element  chiefly  responsible  for
the  high  background  radiation  of  the  Morro
dos   Seis   Lagos,   the   known   fish   fauna   of
which   is   so   far   limited   to   the   new   Glan-

apteryx species.
Discussion.  —  Although   as   yet   represent-
ed by  a  single  specimen,  there  is  little  doubt

that  G.  niobium  is  distinct  from  G.  anguilla.
The   latter   is   currently   known   by   tens   of
specimens,   a   sample   which   allows   a   satis-

factory estimate  of  the  degree  of  intraspe-
cific   variation   expected   for   the   genus   (cf.
de   Pinna   1989).   The   differential   characters
displayed   by   G.   niobium,   summarized   in
the  diagnosis  above,  have  not  been  seen  in
any   examined   specimen   of   G.   anguilla.

The   new   species   is   readily   distinguisha-
ble from  its  only  congener  mainly  by  the

white   collar   formed   by   a   well-defined   area
lacking   dark   chromatophores.   This   area
forms   a   white   ring   around   the   whole   cir-

cumference of  the  body,  and  is  striking
against   the   dark   pigmentation   of   the   re-
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mainder  of  the  fish.  In  G.  anguilla,  the  dark
pigmentation   is   even   along   the   whole
length   of   the   body,   with   no   fading   in   the
collar   region.   The   white   collar   of   G.   nio-

bium is  unique  among  the  Trichomycteri-
dae,   and   can   be   considered   autapomorphic
for  the  species.  The  lack  of  pigmentation  in
the   collar   region   is   particularly   striking   be-

cause the  remainder  of  the  body  and  head
surface   in   G.   niobium  is   more   heavily   pig-

mented than  in  G.  anguilla,  which  contrib-
utes to  a  marked  contrast.  The  white  collar

is  evident  even  in  ventral  aspect,  because  in
G.  niobium  the  ventral  surface  of  the  head
and  anterior  portion  of  the  abdomen  is  more
heavily   pigmented   than   what   is   usual   in
other   glanapterygines   and   trichomycterids
in  general.  The  heavy  dark  pigmentation  on
the  ventral   side  of   G.   niobium  is   itself   au-
tapomorphic.

The  lanceolate  shape  of  the  caudal-fin  in
G.   niobium   is   also   unique   to   that   species
among   trichomycterids.   The   caudal   fin   in
the   family   is   commonly   round,   furcate   or
emarginated,   and   the   unique   lanceolate
shape  in   G.   niobium  is   considered  an   aut-
apomorphy   for   the   species.   The   peculiar
caudal  shape  is  a  result  of  the  prolongation
of  the  five  middle  caudal-fin  rays,  which  are
far  longer  than  the  others.

The   pectoral-fin   length   readily   distin-
guishes G.  niobium  and  G.  anguilla.  In  G.

anguilla  the  length  of  the  fin  is  at  most  25%
of   HL,   never   reaching   40%   of   HL   as   seen
in   G.   niobium.   This   characteristic,   however,
is   not   autapomorphic,   because   the   relative
length  of  the  fin  varies  widely  in  glanapter-

ygines, making  a  polarity  assessment  of  the
condition   in   G.   niobium   uncertain.   The
same  uncertainty  applies  to  the  shape  of  the
fin,  another  character  that  apparently  distin-

guishes the  two  species  but  which  cannot
unabiguously   be   determined   as   autapo-

morphic for  either.
An  additional  difference  that  may  be  ob-

served between  the  holotype  of  G.  niobium
and   most   specimens   of   G.   anguilla   is   the
number   of   sensory   pores   on   the   posterior
part    of   head   (3     versus    4,    respectively).

These  pores  trace  the  highly  reduced  latero-
sensory   canal   system   of   glanapterygines.
The  two  anterior  pores  are  openings  of  the
postotic  canal  (running  through  pterotic,  see
Arratia   &   Huaquin   1995)   and  the   two  pos-

terior ones  represent  the  lateral-line  canal
(running   through   supracleithrum   and   end-

ing shortly  posterior  to  it).  The  posterior
branch  of  the  lateral  line  in  some  specimens
splits   further   and   opens   into   a   tiny   addi-

tional posterior  pore  (not  considered  in  the
discussion   below).   On   the   basis   of   topo-

graphical correspondence,  the  pore  lost  in
G.  niobium  seems  to  be  the  last  one  (pos-

terior lateral-line  pore)  present  in  four-
pored  G.   anguilla.   However,   the   number   of
pores   is   intraspecifically   variable   in   G.   an-

guilla. While  most  specimens  examined  of
the  species  indeed  have  four  pores  (cf.   fig.
2C   in   de   Pinna   1989),   a   few   specimens
have   only   three   pores,   like   in   the   only
known   specimen   of   G.   niobium.   Therefore,
the   difference   in   sensory-pore   number   can-

not be  used  to  separate  the  two  Glanapteryx
species   confidently.   The   infraorbital   canal
in   G.   anguilla   (incomplete   as   in   all   other
trichomycterids   except   Trichogeninae   and
Copionodontinae)   is   bifurcated   distally,   and
opens   through   two   minute   pores   posterior
to   the   eye   (cf.   de   Pinna   1989,   fig.   5A).
These  pores  could  not  be  located  in  G.  ni-

obium, but  they  are  also  invisible  externally
in  some  specimens  of  G.  anguilla,  and  can-

not be  confirmed  as  absent  in  G.  niobium
until   more   specimens   are   available   for   an-

atomical studies.
Not   all   characters   diagnostic   for   Glan-

apteryx given  by  de  Pinna  (1989:  363)  can
be  checked  in   G.   niobium,   which   is   known
only   from  the  holotype.   Of   the  eight   char-

acters proposed  by  de  Pinna,  numbers  2
(triangle-shaped   premaxilla),   3   (simplified
pelvic   bone,   when   present),   and   5   (pro-

nounced interdigitations  between  frontals,
sphenotics   and   supraoccipital   in   fully-
grown   individuals)   are   internal   traits   pres-

ently unobservable  in  the  new  species.
Glanapteryx   niobium,   however,   demon-

strates all  of  the  remaining  characters.
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Those   are   (numbering   of   de   Pinna   1989):
1  —  absence   of   the   anal   fin;   4  —  reduced,
diphycercal   caudal   fin;   6-eighty-eight   or
eighty-nine   vertebrae   (not   directly   observed
in  G.  niobium,  but  likely  in  view  of  its  body
elongated  to  a  degree  similar  to  that  of  G.
anguilla);   7 — posterior  naris  mesial   to  eye,
adjoined   to   mesial   margin   of   eyeball;   8  —
combination   of   three-rayed   and   short   pec-

toral fin.  Not  all  of  those  characters  are  un-
ambiguous evidence  of  monophyly.  The

anal  fin  is  also  lacking  in  some  recently  dis-
covered, as  of  yet  undescribed  glanaptery-

gine   species,   seemingly   more   closely   relat-
ed to  genera  other  than  Glanapteryx.  The

same  applies  to  the  diphycercal  and  reduced
caudal   fin.   Character   8   is   a   combination
character,   and   although   appropriate   for
identification,  does  not  hold  as  evidence  for
monophyly   (Pygidianops   has   a   short   but
one-rayed   pectoral   fin,   while   Listrura   cam-
posi  has  a  three-rayed  but  long  fin).

Remaining   characters   seem   to   provide
relatively   reliable   but   still   circumstantial
evidence   of   relationships.   The   position   of
the   posterior   nares   is   indeed   unique,   but
other   glanapterygines   {Pygidianops   and   Ty-
phlobelus)   have   eyes   greatly   reduced   or
lost,   making   a   comprehensive   comparison
impossible.   Still,   allocation   of   G.   niobium
to  the  genus  Glanapteryx  is  the  best  course
of   action   based   on   the   combination   of   all
the  evidence  above.

Some   internal   characters   illustrated   and
described  by   de   Pinna  (1989)   seem  unique
to  G.  anguilla  among  the  trichomycterids  so
far   examined,   although   not   yet   explicitly
proposed   as   synapomorphic.   These   are   the
posteriorly   tripartite   palatine;   the   enlarged
head  of  the  vomer;  the  anterior  canal-bear-

ing part  of  the  sphenotic  separated  from  the
frontal;   and  the  cartilage  plug  on  the  pos-

terolateral margin  of  the  premaxilla.  All
those  characteristics  are  probably  either  au-
tapomorphies   for   G.   anguilla   or   synapo-
morphies   for   Glanapteryx.   Their   exact   level
of  generality  will  have  to  await  examination
of  the  internal  anatomy  of  G.  niobium.

Habitat   notes.  —  Glanapteryx   niobium   is

the   only   fish   species   known   to   date   from
the   Morro   dos   Seis   Lagos   lake   complex.
The  collecting  effort   in   the   area  intensively
sampled   various   microhabitats   with   differ-

ent fishing  gear.  Still,  only  the  single  spec-
imen of  G.  niobium  was  found  in  the  Lago

Esperanca  (a  second  specimen  of  seemingly
the  same  species  was  captured  in  that  lake,
but   was   subsequently   lost).   Similar   collect-

ing efforts  were  undertaken  in  all  the  other
five  lakes,  but  failed  to  secure  any  fish.

The  Morro  dos  Seis   Lagos  is   located  in-
side the  Yanomami  indigenous  preserve,  it-
self part  of  the  Pico  da  Neblina  National

Park.   It   is   located   approximately   60   km
northeast   of   Sao  Gabriel   da  Cachoeira.   The
Morro  dos  Seis   Lagos  is   an  isolated  round
outcrop   6   km   in   diameter,   about   40   km
away  from  the  nearest  elevated  areas  (Serra
do   Padre,   to   the   north).   It   is   covered   by
thick   laterite   crust,   reddish   brown  in   color.
Morro   dos   Seis   Lagos   includes   six   major
lakes  at  an  altitude  of  300  m,  plus  a  number
of  smaller  water  bodies.  Those  are  the  only
true  lakes  in  the  Brazilian  Amazon,  and  are
permanently   isolated   from   other   water
courses.  The  lake  beds  were  a  consequence
of   the   collapse   of   underlying   rocky   blocks.

The  level  of  radiation  in  the  region  is  ex-
tremely high,  because  of  the  concentration

of  radioactive  minerals  naturally  in  the  soil,
mainly   niobium,   thorium   and   cerium.   Ra-

diation detectors  worn  by  expedition  mem-
bers in  the  field  recorded  daily  radiation  ex-

posures equivalent  to  the  maximum  consid-
ered tolerable  for  a  whole  week  according

to  international   standards.   In  several   places
the   measured   emission   was   well   over   25
milliroentgens.   One   of   the   creeks   around
the   lake,   Igarape   Ya-Mirim,   is   so   radioac-

tive as  to  cause  itching  in  bathers  after  re-
peated exposure,  and  is  called  "itching

creek"  by  indians,  who  avoid  settling  in  the
region.  There  is  also  a  thermal  spring  in  the
area.

The  spot  where  G.  niobium  was  collected
with  a  hand  seine  was  about  1  m  deep,  and
had  a  thick  layer  of  leaf  litter  on  the  bottom,
amidst  which  the  fish  was  hiding.  The  water
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was  transparent,  green  at  distance,  still,  and
acidic   (pH  4.0).   The   invertebrate   fauna   was
reported  as  rich  by  the  collectors.
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A   new   species   of   Nannosquilla   (Crustacea:   Stomatopoda:
Nannosquillidae)   from   the   eastern   Pacific   and   new   records   of   species

of   Neogonodactylus   (Gonodactylidae)   from   the   Pacific   coast   of   Mexico

Jose   Salgado-Barragan   and   Michel   E.   Hendrickx

Estacion  Mazatlan  UNAM,  Apartado  Postal  811,  Mazatlan,  Sinaloa  82000,  Mexico

Abstract.  —  A   large   series   of   specimens   of   stomatopods   was   collected   from
intertidal   and   shallow   subtidal   habitats   along   the   Pacific   coast   of   Mexico.   A
new   species   of   Nannosquilla   Manning   is   described   from   the   southeastern   part
of   the   Baja   California   Peninsula,   and   new   records   are   provided   for   species   of
Neogonodactylus   Manning,   including   the   first   record   for   Mexico   of   N.   laliber-
tadensis   (Schmitt),   previously   known   from   Ecuador   and   Panama.

A   total   of   50   species   and   22   genera   of
stomatopod  crustaceans  are  known  from  the
eastern  Pacific.  They  belong  to  three  of  five
currently   recognized   superfamilies   of   Sto-

matopoda: Gonodactyloidea,  Lysiosquillo-
idea   and   Squilloidea   (see   Hendrickx   &   Sal-

gado-Barragan 1991).  Among  these,  29
species  are  known  from  the  Pacific  coast  of
Mexico,   eight   species   belong   to   the   genus
Neogonodactylus   Manning,   and   seven   to
the   genus   Nannosquilla   Manning.

Species   of   the   family   Nannosquillidae
and   Gonodactylidae   have   been   somewhat
rarely  reported  in  literature  dealing  with  the
eastern  Pacific.   This  is   mostly  due  to  three
factors:   with   a   few  exceptions,   they   are   of
small  size,  they  often  are  burrowing  species
or  live  among  coral  or  rubble  and  they  gen-

erally feature  a  depth  range  too  shallow  to
be   sampled   by   research   vessels,   yet   often
too  deep  to  be  visited  by  non-scuba  divers.

Recent   collection   of   specimens   of   crus-
taceans in  intertidal  and  shallow  subtidal

habitats   along   the   Pacific   coast   of   Mexico
yielded   some   interesting   specimens   of   sto-

matopods, including  an  undescribed  species
of   Nannosquilla.   Additional   material   de-

posited in  the  crustacean  collection  of
UNAM   at   Mazatlan   and   belonging   to   the
recently   described   genus   Neogonodactylus
Manning   (Manning   1995:   80)   allows   us   to

report   an   additional   species   for   the   Pacific
coast   of   Mexico   and   add   records   for   two
otherwise   scarcely   cited   species.

Abreviations   and   acronyms   used   are:
coll.,   collector;   TL,   total   length   (in   milli-

meters); EMU,  Estacion  Mazatlan  UNAM,
Invertebrates   Reference   Collection;   USNM,
National   Museum   of   Natural   History,
Smithsonian   Institution,   Washington   D.C.;
UABCS,   Invertebrates   Collection,   Depar-
tamento   de   Biologia,   Universidad   Autono-
ma   de   Baja   California   Sur.   Latitude   and
longitude  were  obtained  in  the  field  with  a
ICOM   global   positioning   system   (GPS).

Family   Nannosquillidae   Manning,   1980
Nannosquilla   raymanningi,   new   species

Figs.   1-3

Material   examined.  —  Holotype,   1   female
(TL   22.2   mm),   Ensenada   Grande,   Isla   Par-
tida,   Baja   California   Sur,   Mexico   (24°33'N,
110°24'W),   17   Aug   1994,   13.7   m,   sandy
bottom,  scuba  diving,  collected  by  hand  us-

ing  quinaldina   (coll.   C.   Sanchez   Ortiz)
(EMU-4620);   paratypes   1   male   (TL   20.3
mm)   and   1   female   (TL   22   mm),   same   lo-

cality (EMU-4621);  paratypes  1  male  (TL
20.7   mm)   and   1   female   (TL   23.6   mm),
same   locality   (USNM   285512);   paratypes   2
females   (TL   20.3   and   21.0   mm),   same   lo-
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Fig.  1.     Nannosquilla  raymanningi,  new  species,  female  holotype.  a,  anterior  part  of  body;  b,  right  raptorial
claw,  inner  face;  c,  right  uropod,  ventral  view;  d,  right  uropod,  dorsal  view  (EMU-4620).

cality   (EMU-4622);   1   male   (TL   20.3   mm)
and   1   female   (TL   22.8   mm)   (UABCS).

Description.  —  Eye   small,   short,   not   over-
reaching antennular  peduncle.  Cornea

subglobular,   not   bilobed,   set   obliquely   on

stalk   and   slightly   expanded  laterally.   Ocular
scales  fused  at  base  and  most  of  length,  but
distinctly   separated   in   distal   portion;   apex
acute   or   rounded.   Upper   antennular   flagel-
lum  with  1 1  free  articles;  lower  longer,  with
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Fig.  2.     Nannosquilla  raymanningi,  new  species,  female  holotype.  a,  sixth  abdominal  somite  and  telson,  dorsal
view;  b,  telson,  posterior  view;  c,  telson,  ventral  view  (EMU-4620).

8   to   10   (holotype   with   9-9),   lower   shorter
with  4  free  articles;   antennular  process  vis-

ible laterally,  projecting  beyond  sides  of
rostral   plate   and   overreaching   anterolateral
corners  of  rostral   plate.   Antennal  peduncles
short,   not   overreaching   eyes,   flagella   with
1 1  articles;  antennal  scale  not  extending  be-

yond midpoint  of  last  segment  of  antennal
peduncle.   Rostral   plate   subrectangular,   wid-

er than  long,  covering  only  proximal  mar-
gin of  ocular  peduncles;  lateral  margins

subparallel,   slightly   convex,   anterolateral
corners   rounded,   anterior   margins   slightly
concave,   apex  angled,   not   ending  in   spine.
Mandibular   palp   absent,   four   epipods  pres-

ent. Propodus  of  raptorial  claw  with  four
movable   teeth   on   proximal   inner   margin;
dactylus   with   two   proximal   notches   (in
most  specimens)  and  9  to  1 1  teeth  (9-10  in
holotype),   including   terminal   one.   Sixth   ab-

dominal somite  with  posterolateral  corners
acute   but   not   produced   as   spines.   Telson

short  in  dorsal  view,  aproximately  1.3  times
wider   than   long.   False   eave   trilobed,   the
median   distinctly   wider,   rounded;   lateral
lobes  obtuse  in  dorsal  view;  dorsum  of  tel-

son with  short,  shallow  sulcus  on  each  side
of   median   projection   of   false   eave,   con-

verging to  level  of  median  projection;  me-
dian projection  of  false  eave  low,  ventrally

curved  posteriorly,   flanked  on  each  side  by
narrow,   deeply   concave   depressions;   sub-
median   projections   rounded.   False   eave
merges   with   true   margin   at   about   level   of
last   fixed   lateral   tooth.   Marginal   armature
on  each   side   of   midline   consisting   of   9-12
denticles   (holotype   with   9-10),   entire   row
forming   an   inverted   (widely   open)   "V"   in
posterior  view;  1  movable  submedian  tooth,
originating   anteriorly,   and   seven   fixed   lat-

eral teeth  and  denticles;  third  denticle  small
and  inserted  at  a  lower  (ventrally)  level  than
second   denticle;   outermost   denticle   located
on   false   eave.    Basal   segment   of   uropod
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