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Fig.  2.  Diagrammatic  anterodorsal  views  of  heads  of  two  species  of  Sanopus.  A,  5".  greenfieldorum
(holotype,  USNM  213555,  280  mm  SL,  Carrie  Bow  Cay,  Belize);  B,  S.  astrifer  (USNM  209720,  245
mm  SL,  Glovers  Reef,  Belize).

Pamtypes.  -MCZ   32889   (233   mm   SL)   and   USNM   2581  1  1   (225   mm),   Mexico,
Yucatan,   Progreso,   Leon   J.   Cole,   early   1904.

Diagnosis.—  Y^i^trs   from   the   other   five   species   oi   Sanopus   in   having   a   reticulate
pattern   on   the   body   and   head   (Fig.   lA).   Similar   to   S.   barbatus   and   S.   johnsoni
and   different   from   S.   astrifer,   S.   greenfieldorum,   and   S.   splendidus   in   having
branched   chin   barbels.   Maxillary   barbel   branched   as   in   the   first   two   species   but
more   deeply   divided   than   in   either   of   them   (Fig.   IB-D).   Distance   from   tip   of
snout   to   origin   of   second   dorsal   fin   (Table   1)   shorter   (403-419   thousandths   of
SL,   X   413.7)   than   in   the   other   species   (420-487,   means   432.5-451.0).   No   cirri
present   in   interorbital   region   as   are   present   in   S.   johnsoni   (Fig.   ID).

Description.   —  Dorsal   fin   rays   III,   31-32;   anal   fin   rays   25-26;   pectoral   fin   rays
19-20;   vertebrae   1  1   +   (27-29)   =   38-40;   upper   lateral   line   papillae   34-36;   lower
lateral   line   papillae   30-32;   dentary   teeth   18-19;   palatine   teeth   9-14;   total   vo-

merine teeth  8-10;  and  premaxillary  teeth  34-41  in  one  or  two  rows  on  each  jaw.
Body   proportions   given   in   Table   1  .

Etymology.—  NamQd   in   reference   to   its   diagnostic   color   pattern.
Biology.—  The   holotype   is   a   male   with   well-developed   gonads.   Both   paratypes

are   immature.   The   holotype   had   a   specimen   of   majid   crab   in   its   stomach,   Mac-
rocoeloma   trispinosum   (Latreille).   There   was   a   snail   in   the   intestine   of   one   of   the
paratypes.

Sanopus   greenfieldorum,   new   species
Fig.   2A

Holotype.—  US'NM   213555,   male,   about   280   mm   SL,   Belize,   2   mi.   S   of   Carrie
Bow   Cay;   D.   W.   and   T.   Greenfield,   G74-21;   24   Jul   1974.

Paratypes.   —  ¥MNYi   94575,   ripe   female,   about   270   mm   SL,   Belize,   between
Carrie   Bow  Cay  and  South  Water   Cay;   E.   Reynaud;   1  0   Mar   1980.   USNM  26 1  60 1  ,
29.3   mm,   Carrie   Bow   Cay;   G.   Hendler;   2   Apr   1983.

Diagnosis.   SirmXav   to   S.   astrifer   in   having   a   dark   body   with   prominent   light
markings.   Differs   from   S.   astrifer   in   having   many   light   lines   on   head   (Fig.   2A)
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Table  1 .  —  Morphometric  comparison  (in  thousandths  of  standard  length)  between  adults  of  the  six
species  of  Sanopus.

instead   of   small   light   spots   (Fig.   2B).   About   4   continuous   light   lines   between  eyes,
several   more   on   top   of   head   posterior   to   these,   and   6-8   more   lines   radiating   out
from   lower   part   of   orbit.   Eye   slightly   smaller   than   in   S.   astrifer   (4  1   thousandths
of   SL,   99-11  5   thousandths   of   head   length   compared   to   41-50   and   1  16-139).

Description.—  T>orsa{   fin   rays   III,   30-32;   anal   fin   rays   24-25;   pectoral   fin   rays
22;   vertebrae   (1  1-12)   +   (26-27)   =   37-39;   upper   lateral   line   papillae   36-40;   lower
lateral   line   papillae   30-33;   dentary   teeth   22-28;   palatine   teeth   14-16;   total   vo-

merine teeth  10-16;  and  premaxillary  teeth  31-35  in  one  or  two  rows  on  each
jaw.   Body   proportions   given   in   Table   1;   both   adult   type   specimens   bent,   therefore,
measurements  of  SL,  snout  to  second  dorsal,   and  snout  to  anal  could  not  be  made
with   accuracy.

Underwater   photographs   of   a   specimen   larger   than   the   types   taken   by   James
Bohnsack   show   a   pattern   similar   to   that   in   Fig.   2A   but   with   a   few   more   and
slightly   wider   lines   on   the   head.   The   lines   are   white   on   a   gray-black   background.

Etymology.—  '^SiVCiQd   for   David   W.   and   Teresa   Arambula   Greenfield   who   col-
lected the  holotype,  suspected  it  was  undescribed,  and  sent  it  to  me  for  exami-

nation. The  Greenfields  have  been  working  actively  on  the  fish  fauna  of  Belize
for   more   than   a   decade   and   described   a   new  toadfish,   Triathalassothia   gloverensis,
from   Glovers   Reef   in   1973   (but   it   also   occurs   at   Carrie   Bow   Cay).
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Biology.— ThQ  holotype  was  taken  by  spear  from  a  depression  in  the  sand  under
a  large  coral   head  {Montastrea)  in  one  meter  of   water  on  the  reef   flat   behind  the
barrier   reef.   The  fish  was  facing  out  so  only  the  front  of   the  head  was  seen.   This
is   the   same   type   of   habitat   in   which   S.   astrifer   has   been   taken   at   Glovers   Reef
(D.   W.   Greenfield,   pers.   comm.).   The   adult   paratype   was   also   taken   by   spear   from
under  a  dead  coral  clump  in  slightly  deeper  water  on  the  reef  flat  behind  the  barrier
reef   between   Carrie   Bow   Cay   and   South   Water   Cay.   James   Bohnsack   (pers.   comm.)
photographed   an   S.   greenfieldorum   in   the   spur   and   groove   zone   of   the   fore   reef
at  Carrie  Bow  Cay  at  a  depth  of  about  6  m  at  about  9:30  PM  during  the  last  week
of   April   1982.   It   was   under   a   coral   head  facing  out   with   a   little   more   of   the   fish
showing   than   in   Fig.   2A.   The   juvenile   paratype   was   taken   with   rotenone   at   24.4
m  over  an  area  of  Montastrea  on  the  fore  reef  crest.

The   holotype   is   a   male   with   slightly   developed   testes.   The   gut   contents   consist
of   fragments   of   two   specimens   of   the   portunid   crab,   Portunus   vocans   (A.   Milne
Edwards),   one   specimen   of   a   majid   crab,   Mithrax,   probably   M.   pleuracanthus
Stimpson,   and   a   few   fish   bones.   The   adult   paratype   has   two   large   ovaries   that
occupy  much  of   the   body  cavity.   There   are   191   eggs   in   the   left   ovary,   178   in   the
right.  The  eggs  are  mostly  5  or  6  mm  in  diameter.  The  teeth  of  the  adult  paratype
are   pink   and   the   stomach   and   intestine   were   filled   with   spines   and   broken   pieces
of   the   test   of   Diadema   antillarum   Philippi.   Two   crabs   were   among   the   gut   con-

tents, a  female  Portunus  vocans  and  a  chela  and  carpus  from  a  xanthid  crab.  There
were   also   fragments   of   a   skull   and   a   few   vertebrae   of   a   small   fish.   The   juvenile
paratype   contained   the   carapace   of   an   alpheid   shrimp,   an   undescribed   species
of   the   isopod   Stenetrium,   and   a   small   snail,   Tricolia   cf   affinis   (C.   B.   Adams)   of
the   family   Phasianellidae.

Discussion

In   my   1974   diagnosis   of   Sanopus,   I   noted   that   it   lacked   the   discrete   glands   on
the   posterior   surface   of   the   pectoral   fin   between   the   bases   of   the   upper   fin   rays
that   are   present   in   Opsanus.   I   did   not   point   out   that   there   is   a   well-developed
glandular   area   inside   the   gill   cavity   anterior   to   the   pectoral   girdle.   This   shared
specialization  is   characteristic   of   adults   and  subadults   of   all   six   species   of   Sanopus.

Description   of   two   more   species   of   Sanopus   raises   the   toadfish   fauna   of   the
western   Atlantic   to   30   (including   three   freshwater   species   in   rivers   draining   into
the   western   Atlantic)   in   7   genera   (Collette   and   Russo   1981:   table   13).   The   New
World   batrachoid   fauna   now   comprises   43   out   of   a   total   of   about   66   species   in
the   family,   confirming   the   New   World   as   the   center   of   diversity   for   the   family.

Crabs  are  an  important  component  of  the  diet  of  the  two  new  species  of  Sanopus
as   they   are   in   other   species   of   toadfishes   (Collette   and   Russo   1981).   Diadema  was
present   in   the   gut   of   the   adult   paratype   of   S.   greenfieldorum,   in   the   recently
collected   specimen   of   S.   astrifer   from   Glovers   Reef   (FMNH   91034)   and   in   the
holotype   of   S.   johnsoni   (Collette   1974).   RandaU   et   al.   (1964)   reported   15   species
from   7   other   families   as   Diadema   predators.

Egg   number   and   size   in   S.   greenfieldorum   are   comparable   to   other   toadfishes,
i.e.,   relatively   few   large   eggs.   Females   of   9   species   of   Batrachoides   ranging   from
106-352   mm   SLhad   88-588   eggs,   3-6   mm   in   diameter   (Collette   and   Russo   1981:
table   10)   compared   to   S.   greenfieldorum,   270   mm   SL   with   369   eggs,   5-6   mm   in
diameter.
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Comparative   Material   Examined

See   Collette   (1974)   for   data   on   Sanopus   examined   up   to   that   time.   Additional
material,   all   from   FMNH,   is   as   follows.   S.   astrifer.   91034   (1,   263),   Belize,   Glovers
Reef;   20   June   1978.   S.   barbatus:   91030(1,   330,   Honduras,   Brus   Lagoon;   7   May
1975.   91031(2,   295-330),   Honduras,   Big   Hog   Is.;   21   May   1975.   91032(1,   328),
Honduras,   Big   Hog   Is.;   20   May   1975.   91033(1,   300),   Honduras,   Little   Hog   Is.;   18
May   1975.
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A   REVISION   OF   THE   SEGUENZIACEA   VERRILL,
1884   (GASTROPODA:   PROSOBRANCHIA).   I.

SUMMARY   AND   EVALUATION   OF   THE   SUPERFAMILY

James   F.   Quinn,   Jr.

Abstract.—  A   summary   of   the   superfamily   Seguenziacea   is   compiled   from   the
Hterature   and   unpubUshed   observations,   and   a   complete   bibliography   is   presented.
A   taxonomic   resume   of   seguenziacean   genera   is   given.   A   preliminary   classification
of   the   superfamily   includes   74   nominal   species   and   subspecies   in   seven   genera
and   four   species-groups   within   Seguenzia.   The   known   characters   of   the   shells   and
anatomy   are   reviewed.   The   superfamily   Seguenziacea   is   shown   to   be   distinct   from
any   other   known   archaeogastropod   or   mesogastropod   superfamily.   This   super-
family   is   characterized   by:   nacreous   shells   of   archaeogastropod   ultrastructure,
often   complexly   sculptured   with   0-3   (usually   2   or   3)   labral   sinuses;   modified
rhipidoglossate   radula   (formula   1  2-4.  1.1.1.4-12);   paucispiral   corneous   operculum;
epipodial   tentacles;   monopectinate   ctenidium;   long   intestine   with   an   anterior   loop;
specialized   structures   in   the   reproductive   tract   (e.g.,   a   well   developed   penis);   and
modification   of   the   mantle   edge   to   form   distinct   incurrent   and   excurrent   siphons.
Contents   of   the   intestine   of   Seguenzia   sp.   cf   S.   eritima   Verrill   indicate   that
Seguenzia   is   a   detritivore.

Ancistrobasis   is   known   from   the   Eocene,   Pliocene,   and   Recent;   Seguenzia   occurs
from  the  Miocene  to  the  Recent;   all   other  genera  are  unknown  as  fossils.   Although
probably   derived   from   the   Trochacea,   no   direct   link   with   any   known   fossil   or
living   prosobranch   group   has   yet   been   established.   The   superfamily   Seguenziacea
is   here   considered   to   be   an   isolated   offshoot   of   the   Trochacea,   independently
acquiring   advanced   anatomical   features   of   a   mesogastropod   nature   as   a   conse-

quence of  extremely  small  body  size  and  in  response  to  a  deep-water  habitat.

The   enigmatic   superfamily   Seguenziacea   comprises   a   group   of   very   small   (usu-
ally 5  mm  or  less  in  height),  trochoid-like  prosobranchs  of  world-wide  distribution.

Although  a   few  species   have  been  recorded  from  outer   continental   shelf   or   abyssal
plain   depths,   by   far   the   majority   of   known   species   have   been   described   from   the
continental   slopes.   Because   of   their   deep-water   habitats,   information   concerning
seguenziacean   species   has   been   largely   confined   to   original   species   descriptions
and   records   published   in   reports   of   major   national   exploratory   expeditions.   Very
few   species   are   represented   in   collections   by   large   series   of   specimens,   and   even
fewer   have   been   collected   alive.   As   a   result,   the   taxonomy   and   systematic   position
of   the   Seguenziacea   have   remained   in   states   of   confusion   and   debate.   As   a   first
step   towards   resolving   the   status   and   relationships   of   this   group,   a   review   of   all
information   in   the   literature   is   presented,   augmented   by   original   observations.

The   observations   summarized   here   suggest   that   seguenziaceans   are   archaeo-
gastropods   which   have   acquired   anatomical   specializations   more   typical   of   a
mesogastropod   organization.   Archaeogastropod   affinity   is   indicated   by   the   na-

creous shell,  protoconch,  epipodial  tentacles,  anterior  loop  of  the  intestine,  and
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modified   rhipidoglossate   radula.   Features   in   common   principally   with   mesogas-
tropods   include   a   monopectinate   ctenidium,   specialized   reproductive   system   in-

cluding development  of  a  penis,  and  functional  modification  of  the  mantle  edge
to   form   distinct   incurrent   and   excurrent   siphons.   A   similar   combination   of   char-

acteristics is  not  found  in  any  other  known  gastropod  group,  and  the  argument
for  a  separate  superfamily ,   the  Seguenziacea,  as  suggested  by  Keen  (1971),  Goliko  v
and   Starobogatov   (1975),   Goryachev   (1979),   Quinn   (1981,   1983a,   b),   McLean
(1981),   and   Marshall   (in   press),   is   supported.   Although   a   probable   origin   within
the   Trochacea   is   postulated,   phylogenetic   relationships   of   the   Seguenziacea   are
still   unclear.

Seventy-four  nominal  species  are  here  assigned  to  seven  genera  plus  four  species-
groups   within   Seguenzia   within   the   Seguenziacea   and   a   preliminary   classification
is   presented   (Table   1).   No   attempt   to   determine   species   synonymies   was   made
since   that   task   is   properly   the   province   of   a   full   monographic   review.   Such   a
monograph   will   be   published   as   time   and   material   permit.   However,   consideration
of   shell   morphology   and   radular   characters   indicates   that   several   rather   discrete
species-groups   exist   within   Seguenzia   sensu   lato.   These   species-groups,   not   for-

mally defined  here,  are  referred  to  in  the  text  and  Table  1  as  Seguenzia  Groups
I-IV,   designations   used   here   for   convenience   of   discussion   and   as   an   indication
of   areas   requiring   close   attention   in   future   studies.   Species   names   are   used  in   the
text   without   citation   of   date   of   description   as   this   information   may   be   found   in
Table   1  .   A   synopsis   of   the   history   of   the   supraspecific   taxa   is   presented   and   a
complete   bibliography   is   included   in   the   Literature   Cited.

Taxonomic   Resume

Seguenzia   was   proposed   almost   simultaneously   in   1876   by   the   British   mala-
cologist   J.   G.   Jeffreys   and   the   Italian   paleontologist   G.   Seguenza.   It   appears   that
Jeffreys'   paper   (1  5   June   1  876)   was   published  prior   to   Seguenza's   (May-June  1  876),
but  there  is   still   some  doubt  as  I   have  been  unable  to  determine  an  exact  date  of
publication   for   Seguenza's   paper;   therefore,   pending   acquisition   of   further   infor-

mation, Jeffreys  is  here  considered  the  author  of  Seguenzia.  Although  Jeffreys
and   Seguenza   agreed   on   the   name   for   the   genus,   they   disagreed   strongly   on   its
supposed   systematic   position.   Seguenza   (1876)   assigned   the   group   to   the   Trochi-
dae.   Jeffreys   (1876),   on   the   other   hand,   thought   that   Seguenzia   was   most   closely
related   to   the   Solariidae   (=Architectonicidae)   and   later   emphatically   restated   that
opinion   (Jeffreys   1879)   after   Watson   (1879a)   erected   the   second   seguenziacean
genus,   Basilissa,   and   allocated   it,   along   with   Seguenzia,   to   the   Trochidae   on   the
basis  of  the  nacreous  shells.

Verrill   (1884)   was   the   first   to   examine   the   radula   of   Seguenzia,   which   he   de-
scribed as  taenioglossate.  On  that  evidence  he  erected  the  family  Seguenziidae,

included   both   Seguenzia   and   Basilissa,   and   placed   the   family   near   Aporrhais
(Strombidae).   Based   on   specimens   from   the   collections   of   the   Blake   Expedition,
Dall   (1889b)   defined   Ancistrobasis   as   a   subgenus   of   Basilissa,   and   placed   both   in
the   Trochidae.   Dall   assigned   Fluxina   discula   to   the   Solariidae   (=Architectonici-
dae)   and   placed   the   Seguenziidae   near   the   Trichotropidae,   approximating   Tryon's
(1887)   allocation   of   Seguenzia.   Dautzenberg   and   Fischer   (1897a)   defined   Basi-
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