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Fig.  5.  Cladogram,  partly  modified  from  that  of  Brooks  (1980),  depicting  phylogenetic  relationships
of  Atrophecaecum  spp.  plus  Paracanthostomum  cerberi  and  Ateuchocephala  marina.  Modifications
comprise  deletion  of  some  characters  from  the  cladogram  for  the  sake  of  clarity  in  viewing,  and
addition  of  A.  lobacetabulare  and  P.  cerberi  and  A.  marina.

marina   form   a   monophyletic   group   most   closely   related   to   Atrophecaecum   bur-
minis   and   A.   simhai,   hence   our   choice   of   comparisons   above.   This   arrangement
would   require   that   Paracanthostomum   and   Ateuchocephala   be   considered   junior
synonyms   of   Atrophecaecum   if   A.   lobacetabulare   and   all   other   members   of   the
genus   are   to   be   retained   in   a   single   genus.   Despite   the   perceived   morphological
distinctness   of   oral   structures   possessed   by   P.   cerberi   and   Ateuchocephala   ma-

rina, they  represent  only  secondary  loss  of  traits  (oral  spines)  already  reduced  in
size   in   their   closest   relative   and   a   tilting   of   the   mouth   orientation.   Paracantho-

stomum and  Ateuchocephala  are  therefore  characterized  in  part  by  the  absence
of   traits.   Conversely,   Atrophecaecum   would   not   exist   as   a   natural   taxon   if   P.
cerberi   and   Ateuchocephala   marina   are   excluded   from   it.

Three   types   of   objections   commonly   raised   concerning   cladistic   classification
include:  (1)  they  involve  loss  of  information  about  "gaps"  or  degrees  of  difference
between   taxa   (anagenetic   information),   (2)   they   produce   confusing   and   unusable
diagnoses   and   keys,   and   (3)   any   attempts   to   preserve   cladistic   information   pro-

duce  long   unwieldy   classifications.   All   of   these   objections   have   been   treated
empirically   in   papers   published   by   various   authors   primarily   in   Systematic   Zo-

ology during  the  past  ten  years.  This  study  provides  an  opportunity  to  demon-
strate the  efficacy  of  phylogenetic  classification  using  a  set  of  real  taxa.

Loss   of   information.  —  Consider   the   three   genera   Atrophecaecum,   Paracan-
thostomum, and  Ateuchocephala  in  the  classification  presented  by  Yamaguti

(1971).   Paracanthostomum   and   Atrophecaecum   (as   a   subgenus   of   Acanthosto-
mum)   belong   in   the   Acanthostominae   and   Ateuchocephala   comprises   the   sole
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member   of   the   Ateuchocephalinae.   Such   a   classification   does   not   represent   any
information   concerning   any   members   of   Atrophecaecum   which   exhibit   traits   in-

termediate between  the  other  taxa,  nor  does  it  recognize  any  of  the  similarities
between   Ateuchocephala   and   Paracanthostomum.   Yamaguti's   classification   pro-

posed a  set  of  relationships  opposite  to  the  phylogenetic  relationships  supported
by   known   data;   Ateuchocephala   was   considered   the   sister-Hneage   of   Paracan-

thostomum plus  all  other  acanthostomes,  and  Paracanthostomum  was  considered
the   sister-lineage   of   all   armed   acanthostomes,   including   Atrophecaecum.   Even
a   Paracanthostomum   were   considered   a   member   of   the   Ateuchocephalinae,   the
classification   would   suggest   that   Atrophecaecum   excluding   Paracanthostomum
and   Ateuchocephala   comprises   a   monophyletic   group.   Such   a   notion   is   not   sup-

ported by  any  known  data.  In  such  cases,  because  Atrophecaecum  lobacetabu-
lare   possesses   traits   intermediate   between   Atrophecaecum   and   Paracanthosto-

mum plus  Ateuchocephala,  the  "gap"  between  the  taxa  no  longer  exists,  and
existed   originally   only   as   an   artifact   of   sampling   error.   Insofar   as   gaps   represent
either   large   numbers   of   character   differences,   which   may   be   an   artifact   of   data
type   or   of   sampling,   or   large-scale   character   differences,   which   may   also   be   an
artifact   of   data   type,   information   concerning   such   occurrences   should   not   be   a
basis   for   classification.   Such   occurrences   are   represented   in   every   cladogram   but
do   not   alter   the   branching   pattern   or   classification   produced.   A   cladistic   classi-

fication does  not  indicate  directly  such  gaps,  but  the  diagnoses  for  which  the
taxon  names  stand  do.

Confusion   in   diagnoses   and   keys.  —  It   has   been   suggested   (Mayr   1969;   Sneath
and   Sokal   1973)   that   cladistic   classifications   are   not   very   stable.   One   aspect   of
that   instability   would   be   wholesale   changes   in   diagnoses   and   keys   every   time   a
new  taxon  is  included  in  the  classification.  It  is  true  that  the  inclusion  of  the  taxa
in   question   within   Atrophecaecum   requires   changes   in   some   diagnoses   and   keys.
However,   we   think   the   changes   are   few   and   minor,   especially   when   compared
with   the   number   of   unnecessary   redundancies   in   diagnoses   required   if   Paracan-

thostomum and  Ateuchocephalus  were  maintained  separately  from  the  other
acanthostomes.

Inclusion   of   Paracanthostomum   and   Ateuchocephalus   in   the   Acanthostominae
requires   the   following   changes   (in   italics)   in   the   subfamilial   diagnosis   presented
by  Brooks  (1980):

Acanthostominae   Poche,   1926

Diagnosis   (emended   from   that   of   Brooks   1980).  —  Body   elongate,   eyespotted
or   not.   Oral   sucker   terminal,   with   terminal   or   subterminal   mouth,   surrounded   by
uninterrupted   single   row   of   spines   or   lacking   spines.   Prepharynx   and   esophagus
present   and   variable   in   length   or   lacking.   Ceca   extending   to   near   posterior   end
of   body.   Acetabulum  median,   embedded  in   parenchyma  or   enclosed  in   body  fold.
Preacetabular   pit   present.   Postacetabular   pit   present   or   lacking.   Testes   2,   interce-
cal,   tandem   or   oblique,   in   hindbody.   Seminal   vesicle   present.   Cirrus   sac   lacking.
Gonotyl   present   or   lacking.   Genital   pore   immediately   preacetabular,   not   in   pre-

acetabular pit.  Ovary  spherical  or  subspherical,  pretesticular  in  hindbody.  Sem-
inal receptacle  and  Laurer's  canal  present.  Vitellaria  follicular,  in  lateral  fields  in

hindbody.   Uterus   postacetabular,   usually   not   extending   postovarially.   Eggs   em-
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bryonated,   not   filamented.   Excretory   vesicle   Y-   or   V-shaped,   with   post-   or   pre-
acetabular   bifurcation.   Parasites   of   estuarine   and   freshwater   fishes   and   reptilians.
Pantropical.   Type-genus:   Acanthostomum   Looss,   1899.

Inclusion   of   Par   acanthostomum   and   Ateuchocephala   in   Atrophecaecum   re-
quires the  following  emendations  to  the  generic  diagnosis  presented  by  Brooks

(1980):

Atrophecaecum   Bhalerao,   1940

Ateuchocephala   Coil   and   Kuntz,   1960:145-150.
Paracanthstomum   Fischthal   and   Kuntz,   1965:124-136.

Diagnosis.  —  Acanthostominae.   Tegumental   spines   uniform   in   size.   Oral   sucker
armed   with   single   uninterrupted   row   of   spines   or   lacking   spines.   Mouth   terminal
or   subterminal.   Prepharynx   and   esophagus   variable   in   length   or   one   lacking.
Ceca   opening   separately   and   laterally;   ceca   not   atrophied,   one   cecum   atrophied
or   one   cecum   lacking.   Gonotyl   lacking.   Seminal   vesicle   coiled.   Vitelline   follicles
terminating   preovarially;   secondary   cluster   of   follicles   surrounding   testes   may   be
present.   Seminal   receptacle   posterodorsal   to   ovary.   Uterine   loops   preovarian.
Excretory   vesicle   Y-shaped,   with   pre-   or   po^^acetabular   bifurcation.   Parasites   of
crocodilians   and   ophidians.   India,   Pakistan,   Burma,   Malaysia,   Australia.   Type-
species:   Atrophecaecum   burminis   (Bhalerao,   1926),   Bhalerao,   1940.

The   above   additions   to   the   diagnoses   of   Acanthostominae   and   of   Atrophecae-
cum eliminate  the  need  for  separate  diagnoses  of  Paracanthostomum,  Ateucho-

cephala and  the  Ateuchocephalinae.  Additionally,  the  phylogenetic  relationships
of  the  taxa  involved  are  represented  in  the  classification  and  the  new  classification
differs   little   from   the   previous   classification   of   the   acanthostomes   with   the   ex-

ception of  the  addition  of  three  new  species.  Thus,  the  cladistic  system  is  de-
monstrably more  stable  and  less  ambiguous  than  any  other.  The  above  additions

do  not  require  any  changes  in  the  generic  key  presented  by  Brooks  (1980)  but  do
require   a   new   key   to   the   species   oi   Atrophecaecum,   as   follows:

la.    Prepharynx   less   than   3   times   longer   than   pharynx,   one   cecum   partially
or   completely   atrophied,   parasites   of   ophidians  3

lb.   Prepharynx   at   least   3   times   longer   than   pharynx,   ceca   not   atrophied,
parasites   of   crocodilians  2

2a.    Oral   spines   18-19   in   number  slusarskii
2b.   Oral   spines   22   in   number   indicum
3a.    One   cecum   lacking     4
3b.   Both   ceca   present     5
4a.    Oral    spines    20-22   in   number,    vitellaria   confluent   preovarially

proctophorum
4b.   Oral   spines   24-28   in   number,   vitellaria   not   confluent   preovarially

asymmetricum
5a.   Oral   spines   23   in   number,   vitelline   follicles   extending   anteriorly   to   pos-

terior  margin   of   seminal   vesicle    pakistanense
5b.   Oral   spines   24-29   in   number   or   lacking,   vitelline   follicles   not   extending

anteriorly   to   posterior   margin   of   seminal   vesicle,   eggs   reaching   more
than   30   ^xm   in   length   6
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urge   helminthologists   to   investigate   the   use   of   such   an   approach   in   classifying
other  taxa.
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A   PARTIAL   REVISION   OF   THE   GENUS   NOTOMASTUS

(POLYCHAETA:   CAPITELLIDAE)   WITH   A   DESCRIPTION   OF
A   NEW   SPECIES   FROM   THE   GULF   OF   MEXICO

R.   Michael   Ewing

Abstract.  —  An   emended   diagnosis   for   the   genus   Notomastus   (Polychaeta:   Cap-
itelUdae)   is   proposed   with   two   closely   related   genera,   Rashgua   Wesenberg-Lund
and   Paraleiocapitella   Thomassin,   considered   as   junior   synonyms,   A   new   species
oi   Notomastus   from   the   Gulf   of   Mexico,   N.   daueri,   is   described.

Recent   benthic   ecological   studies   in   the   northern   Gulf   of   Mexico   revealed   that
an   undescribed   capitellid   polychaete   was   a   prominent   component   of   the   infauna
of   relatively   shallow   silty   sand   habitats.   Description   of   this   species   necessitated
expansion   of   the   generic   diagnosis   oi   Notomastus   Sars,   1851.   Close   examination
of   the   literature   indicated   that   two   closely   related   genera,   Rashgua   Wesenberg-
Lund,   1949   and   Paraleiocapitella   Thomassin,   1970   are   sufficiently   similar   to   be
considered   as   synonyms   oi   Notomastus.

The  holotype  and  one  set  of  paratypes  of  the  new  species  are  deposited  in  the
National   Museum   of   Natural   History   (USNM),   Smithsonian   Institution,   Wash-

ington, D.C.  An  additional  paratype  is  deposited  in  Allan  Hancock  Foundation
(AHF),   University   of   Southern   California,   Los   Angeles,   California.

Family   Capitellidae   Grube,   1862
Genus   Notomastus   Sars,   1851,   emended

Rashgua   Wesenberg-Lund,   1949:336.
Paraleiocapitella   Thomassin,   1970:86.

Type-species.  —  Notomastus   latericeus   Sars,   1851:199.
Diagnosis.  —  Thorax   with   an   achaetous   peristomium   and   11   setigerous   seg-

ments; epithelium  wholly  or  partly  smooth,  tessellated,  or  areolated,  Prostomium
conical   or   triangular,   with   or   without   palpode;   eyespots   present   or   lacking.   First
setiger  with  or   without  capillary   setae  in   neuropodia;   thereafter   thoracic   segments
with   capillary   setae   only   in   both   rami   or   with   hooks   in   neuropodia   of   last   1-3
setigers.   Nephridial   apertures   absent,   limited   to   either   thorax   or   abdomen,   or
present   on   a   few   segments   in   both   regions.   Abdominal   neuropodia   with   hooded
hooks   only;   notopodia   with   hooks   only,   present   throughout   the   abdomen,   re-

stricted to  anterior  segments,  or  completely  absent.  Branchiae  present  or  lacking;
if   present,   as   nonretractile,   simple   expansions   or   prolongations   of   noto-   and/or
neuropodia   or   as   eversible   branched   tufts   from   notopodial   ridges.   Pygidium   with
or  without  appendages.

Discussion

Remarks   on   Rashgua   Wesenberg-Lund,   1949:   Wesenberg-Lund   (1949:336)
erected   the   genus   Rashgua,   characterized   as   having   a   thorax   consisting   of   an
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achaetous   peristomium   and   11   segments   with   capillary   setae   only   in   both   noto-
and   neuropodia   and   an   abdomen   with   hooded   hooks   only.   Wesenberg-Lund   pre-

sumably distinguished  Rashgua  from  the  closely  related  genus  Notomastus  on
the   basis   that   the   former   genus   had   abdominal   notopodia   "perfectly   devoid   of
hooks"  (1949:337)   while   the  latter   had  (by   original   definition)   hooks  in   both  rami
of   the   abdomen.   However,   Hartman   (1947:415)   described   a   species   of   Notomas-

tus,  N.   lobatus,   which   agrees   with   Rashgua   in   lacking   abdominal   notosetae.
Although  Hartman  (1947:416)   did   not   emend  the  generic   diagnosis   oi   Notomastus
to   accommodate   N.   lobatus,   her   observation   that   "notopodial   tori   are   believed
to   be   absent"   was   apparently   overlooked   by   Wesenberg-Lund   (1949).

The   original   description   of   the   genotype   oi   Rashgua,   R.   rubrocincta,   was   based
on  anterior  fragments  only.  This  species  agrees  with  N.  lobatus  in  most  characters
but,   based   strictly   on   the   literature   account   of   R.   rubrocincta,   the   2   appear   to
differ  slightly  in  the  configuration  of   abdominal  tori;   these  2  species  are  the  only
known   capitellids   completely   lacking   abdominal   notosetae.

A   new  species   of   Notomastus   described  in   this   paper   has   notopodial   hooks   in
anterior   abdominal   segments   only.   This   structure   is   intermediate   between   the
conditions   of   no   abdominal   notosetae   {Rashgua   and   Notomastus   lobatus)   and
notosetae   throughout   the   abdomen   (all   other   known   Notomastus).   The   presence
or   absence  (complete   or   partial)   of   notosetae  in   the  abdomen  is   now  recognized
as   a   variable   character   in   the   genus   Notomastus.   Therefore,   the   genus   Rashgua
is   herein   designated   a   junior   synonym   oi   Notomastus   Sars.   Notomastus   rubro-
cinctus   (Wesenberg-Lund,   1949)   is   considered   a   new   combination.

Remarks   on   Paraleiocapitella   Thomassin,   1970:   Thomassin   (1970:86)   erected
the   genus   Paraleiocapitella   which   is   characterized   as   having   a   thorax   with   an
achaetous   peristomium   and   11   setigerous   segments;   an   incomplete   first   setiger
(i.e.   notopodia   only)   is   followed   by   9   setigers   with   capillary   setae   only   in   both
rami   and   a   last   thoracic   segment   with   capillary   setae   only   in   the   notopodia   and
hooded   hooks   only   in   the   neuropodia;   abdominal   segments   are   provided   with
hooks  only  in  both  noto-  and  neuropodia.

Paraleiocapitella   was   presumably   easily   distinguished   from   the   nearly   identical
genus  Notomastus  based  on  the  presence  of   hooks  in  thoracic   neuropodia  in  the
former   genus   and   by   original   description,   capillary   setae   only   in   the   thorax   of
Notomastus.   However,   prior   to   1970,   descriptions   of   at   least   2   species   of   No-

tomastus with  thoracic  neuropodial  hooks  had  been  published  although  the  ge-
neric  description   was   not   technically   revised.   Notomastus   precocis   Hartman,

1960,   has   hooks   only   in   the   last   3   thoracic   neuropodia.   Hartman   (1965)   also
described   Notomastus   teres   which   is   characterized   as   having   hooded   hooks   only
in   the   last   2   neuropodia.   Day   (1973),   in   agreement   with   Hartman'  s   expanded
diagnosis   of   Notomastus   but   seemingly   unaware   of   the   genus   Paraleiocapitella,
described   Notomastus   americanus   which   has   a   thoracic   setal   formula   identical
to   that   of   the   genotype   oi   Paraleiocapitella,   P.   mossambica.

In   the   present   study,   numerous   immature   specimens   representing   3   additional
species   oi   Notomastus,   N.   hemipodus   Hartman,   1947,   N.   lobatus   Hartman,   1947,
and  N.   daueri,   n.   sp.,   were   found  with   hooded  hooks   only   or   mixed  fascicles   of
capillary  setae  and  hooks  in  as  many  as  5  posterior  thoracic  neuropodia  and  rarely
in   1-2   notopodia.   With   very   few   exceptions,   a   distinct   pattern   of   setal   develop-

ment toward  the  adult  arrangement  (i.e.  thoracic  setal  formula)  was  recognized
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in  each  of  these  species.  Similar  conditions  were  also  noted  in  juveniles  of  several
other   capitellid   genera.   The   subject   of   setal   development   will   be   discussed   in
greater   detail   in   a   forthcoming   paper.   Tentatively   outlined,   the   replacement   of
hooded  hooks   by   capillary   setae   in   the   thoracic   neuropodia   of   Notomastus   is   as
follows:   1)   juveniles   are   provided   with   hooks   only   in   neuropodia   of   several   seg-

ments in  the  posterior  one-half  of  the  thorax,  2)  as  the  worm  grows,  hooks  are
apparently   lost   (shed,   broken  or   resorbed?)   from  the  ventral   position  in  the  setal
fascicle   and   replaced   by   capillary   setae   emerging   from   the   superior   position;   the
replacement   of   setae   progresses   until   all   hooks   in   a   "changing"   fascicle   are   re-

placed by  capillary  setae  and  the  process  continues  in  a  relatively  predictable
manner   toward   the   posterior   thoracic   segments   until   the   adult   condition   is
reached.

In   summary,   the   presence   and/or   location   of   hooded   hooks   in   thoracic   neuro-
podia of  both  juveniles  and  adults  is  recognized  as  a  highly  variable  character  in

the  genus  Notomastus  and  perhaps  many  other  capitellid   genera;   thus  the  genus
Paraleiocapitella   Thomassin   is   herein   designated   a   junior   synonym   of   Notomas-

tus Sars.   Notomastus  mossambicus  (Thomassin,   1970)  will   be  considered  a  new
combination   pending   personal   examination   of   type-material.

Notomastus   daueri,   new   species
Fig.   la-g

Material   examined.  —  LOUISIANA:   Gulf   of   Mexico:   Approx.   29.3   km   SSW
Grand   Isle:   28°56'12"N,   90°04'07"W,   27.7   m,   silty   clay,   holotype   (LW&F,   col.,
16   April   1980,   USNM   71442),   2   paratypes   (USNM   71443),   18   specimens;   8   spec-

imens, 21  Aug.  1980,  same  location;  2  specimens,  8  Sept.  1980,  same  location.
Approx.   33.9   km   SSW   Grand   Isle:   28°53'06"N,   90°0r30"W,   33.5   m,   clayey   silt,
1   paratype   (LW&F,   col.,   8   Sept.   1980,   AHF   Poly   1361).   Approx.   37.0   km   SSW
Grand   Isle:   28°51'06"N,   90°04'21"W,   33.2   m,   1   specimen,   21   Aug.   1980.   MISSIS-

SIPPI: Gulf  of  Mexico:  lEC  732  MO  Sta.  014,  approx.  5.9  km  S  Ship  Island  pass,
30°10.32'N,   88°55.00'W,   10   m,   muddy   sand,   1   specimen   (lEC,   col.,   June   1980);
Mississippi   Sound:   sta.   043,   approx.   3.6   km   N   Petit   Bois   Island,   30°14.48'N,
88°25.63'W,   5.6   m,   muddy   sand,   1   specimen   (Vittor   &   Assoc,   col.,   22   Oct.   1980).

Description.  —  Length   of   largest   complete   specimen   (holotype)   approximately
65  mm,  width  1.1  mm,  234  setigerous  segments.  Lengths  of  7  additional  complete
specimens  ranged  from  40  to  52  mm,  widths  0.3  to  0.9  mm,  with  up  to  197  setigers.

Color   light   tan  to   brown  in   alcohol.   Thorax  slightly   inflated  through  setigers   4-
5,   surface   epithelium   faintly   areolated;   following   thoracic   segments   nearly   smooth
except   for   ventral   biannulation.   Abdominal   epithelium   smooth   throughout,

Prostomium   short,   broadly   triangular   in   dorsal   view,   with   2   inconspicuous   nu-
chal slits  near  posterior  border;  eyespots  absent.  Achaetous  peristomium  slightly

wider   than   long,   approximately   XVi   to   2   times   as   long   as   following   segment;
eversible   pharynx   bulbous,   coarsely   papillated   on   proximal   two-thirds,   smooth
distally.   Thoracic   setigers   about   3   times   as   wide   as   long.   Anteriormost   notopodia
dorsolateral,   well   separated,   but   approach   middorsally   by   setigers   6-7;   neuropodia
ventrolateral   in   position   throughout   thorax.   Anterior   10   setigers   with   15-20   cap-

illary setae  per  fascicle  in  both  rami;  last  thoracic  segment  (setiger  11)  with  cap-
illary setae  only  in  notopodia  and  fascicles  of  12-20  hooded  hooks  only  in  neu-

ropodia (Fig.    la).  Nephridial  apertures  (1  pair  on  each  segment)  located  in



Brooks, D. R. and Caira, Janine N. 1982. "Atrophecaecum lobacetabulare, n. sp.
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