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Frontispiece. Ch[.onehasmzts dorztji.ni. (Pilsbry)*, one of the most generalized or primitive living balanomoxphans, i§ known from
two isolated insular situations where it inhabits relatively deep water (approx. 450m). The first specimens were taken near the
turn of the century by the U. S. Fisheries Steamer Ajbofross off Kauai Island, Hawaii, and then a couple of decades later by a
cable ship off Rodriguez  Island,  southwest,em  Indian  Ocean.  While additional specimens  have been taken near the original
locaHties, there are no reports of any having been found between these two extremes.  Cbzo7.efosm.s  therefore qualifies as a
refugial form, but not a usual one since it is both insular and in relatively deep water, well out of the mainstream of balanomorph
evolution.

*(R/V Te Vega Sta. 23-95, Sept. 4, 1971, S. of Molokai I., Hawaii -Specimens courtesy of Iir. D. P. Abbott, Hophins Marine
Station, Stan ford University.)
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INTRODUCTION

ahaEtG¥::ncsrtitsut:ecsea:s,diavne:Sere::e€
sntati`-cs   aLre   found   in   virtually   all   marine
®`inments.  There  are four  orders,  the  Asco-
thacica,    Rhizocephala,    Acrothoracica    and
Thoracica.   The   Thoracica   contains   the   true
bauncles   and   these   are   distributed   betiFeen
three living suborders;  the  stalked  harnacke or
Lepadomorpha,   the   asymmetrical   sesede   bar-
nacles or Verrucomorpha. and the sessile -n
barnacles or Balanomoxpha. These aprmr in the
Silurian,   the  middle  Cretaccous,  and  the  late
Cretaceous,  respectively.  The Balanomoxpha en-
compasses  the  greatest  diversity  of  free-living
and  symbiotic  forms,  aLnd  as  Darwin  (1851a:5)
noted,  the  present  emeh  may  go  down  in  the
fossil record as the "Age of Barnacles" (Fig.  17).

The   basic   classification   of   the   Thoracica
was   formulated   by   Darwin   (1854b),   and   his
system was expand.ed and somewhat revised by
Pilsbry    (1907a;1916).    Pilsbry's    classification
formed  the  basis   for  that  in  the   Freo£I.se  on
Jnuerfebrafe P¢Jeonfo/ogy (Newman et al,  1969).
Although the Freatl.se provides diagnoses of taxa
to   the   generic   level,   it   does   not   enumerate
the  species contained in each genus,  nor does it
provide   a   guide   to   the   literature   concerning
them. The present study fills these needs for the
Balanomorpha. It also constitutes the first ma].or
revisionofhighertaxainmorethanhalfacentury.

The  Balanomorpha  may  not  be  an  entirely
natural  assemblage,  but  rather  a  grouping  of
phylogenetically   parallel   lineages   not   readily
derivable  from  one another nor  from  a  common
balanomorph ancestor. The possibhity of at least
_        J±__,         I      .,.-a  diphyletic  origin  was  suggested  by  Withers

_  __.___,     `,-   t^V   L\,(^O|

£:r2e4::I);rtTt:Sth?pporses:b#E;tthh:£St:a:£Si°an[anwo:
morpha  might  be  separable  into  two  or  three
suborders.  However,  in  the  final  analysis  it  be-
came  clear  that  such  a  proposal  was  indefens-
ible or premature. Therefore,  the Balanomorpha
in  the  broad  sense has  been retained.  Yet  three
major  lineages  can  be  recognized,  and  we  corn-
sider them to constitute s
loidea,
addition,   one  new- falnily

Chthama-
anoidea.  ` In

and  numerous   sub-\'               __    -_ __ --.- `, \^\,     |J \^|Jfanrilies  are  also  proposed  here,  and  many  of
the  65  genera  contained  in  the  Balanomorpha
are redistributed within this modified systematic
framework (Fig.  1).

Much of what has been done here might be
interpreted  by  the  casual  observer  as  simply
"splitting"  and  "rank.raising."  Indeed,  Hyman

(1959:697)  voiced  concern  over  systematic  prac-
tices  in  recent  years:  "Any  acute  observer  can-
not   fall   to   notice   the   disease   prevalent   in
zoological  systematics  today  of raising rank  of
groups  and  of  assigning  high  ranks  to  groups
that  differ on].`-in ninor characters."  Neverthe-

¥theEhe=dgi?zwed]£:fef:in?tffeesYfad::Ci:
s- co us that the classification must be altered
andemDdedtoaEEDUBnuttethem.

Initially.   dLassifeation   Of   thoracicans   de-

::d#j:noul¥incjal©¥t±fttthfnshs:]c]:
tions  have  revealed  remarkable  internal  struc-
tures  that  have  drastically  alted  our  under-
standing    of    the    affinities    among    the
Balanom-orpha. I.ikewise, compuntive studies of
trophi and chaetotaris, or Of slid stmtures as
the base of the intronrittant organ. have gI.eatly
improved  and  broadened  our  understanding  of
interrelationships   between   higher   and   lower
taxa.  In addition,  numerous collections by both
individuals  and  expeditions,  from  the  deep sea,
from coastal waters, and especially from tropical
seas where the greatest diversity is found,  have
provided  new materials  that  have  compelled  us
to   alter  our   concepts   and   rearrange  existing
groupings   in   order   to   continue   to   develop   a
natural  system.  If  our  system  is  accepted,  the
practical inconverience and annoyance win really
be quite temporary.

HOW TO USE THIS WORK

The  specialist  will  probably  have  little  dif-
ficulty  in  using  this  work,  but  some  explana-
tions  seem  appropriate.  It  is  divided  into  three
parts:   evolution,   systematics   and   catalog   of
species.   We   have   attempted   to   arrange   the
genera  and  higher  taxa  phylogenetically.  How-
ever,    for    simplicity,    ease,    and    (or)    lack    of
knowledge, species are listed alphabeticauy under
their respective genera  or species  groups  in  the
catalog.   The   index   is   the   entree   to   species.
The  first  page  number  given  after  each  species
leads  to  that  species in  the catalog.  For genera
and higher categories,  and for some species.  the
index leads into the systematic and evolutionary
sections as well.  Species names in the index are
given   without   generic   indication   unless   they
have  been  used  in  more   than  one  genus.   In
such cases the generic names used in  this  work
are given.
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Diagnoses  of  suprageneric  taxa.  and  for  a
single  new  genus  /IVofoba&anus/   are  provided
in  the  systematic  section.  Ihagnoses fcr egtabr
lished  genera  can  be  found  in  the  rrcods€  on
ITwertebrate Paleontobgy |19cobe original scare:es
for   subsequently   described   genera   are   cited
herein.

The general arrangement of the catalog fol-
lows  that  of  the  pmaeding  evolutionary  and
systematic  sEriions.  The  original  author,  date
and page are cited  for  each  species  and,  where
appropriate,   a   citation   of  the   most   comprp
hensive  synonomy,  which  may  not  necessarily
be   the   most   recent.   This   is   followed   b.v   a
relatively  complete  list  of  references  thmd
1973,  but  including  many  through  1975:  Imny
of  the  non-systematic  papers  are  briefly  anna-
toted. Finally, general distributional and a-
ti€  bathymetric  and  stratigraphic  data  -e
included, but needless to say, distribution Of tL
majority  of  the  species  is  very poorly h-
Following the body of the catalog than is . [*
of species incertae sedis.
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HlsroRlcAL

Classification  of  the  thoracican  Cirripedia,
beginning in good part with the work of Ijeach
(1817,  1818,  1825)  and  Gray  (1825),  was  placed
on   a   firm   foundation   by   Darwin   (1851-1854).
Darwin's  three  basic  divisions,  the  Lepadidae,
Verrucidae   and   Balanidae,   are   the   principal
ones   recognized   today   (Pilsbry,   1907a,   1916;
Kruger,   1940;   Withers,   1953;   Newman  et   al,
1969).    Progress   in   the   classification   of   the
Thoracica,  from Leach (1817-1825) to that being
proposed,  is  given in  Figure  1.  Gruvel's  (1903b)
classification  is  omitted.  Suprageneric  taxa  are
indicated only under the Balanomorpha.

The   Lepadomorpha    (=    Lepadidae   se72sz4
Darwin)  contains the most primitive Thoracica,
members  of  which  are  inferred  to  have  arisen
from  a  free-living  stem  near  the  Ascothoracica
(see  Newman  et  al,   1969;  Newman,   1974:437).
While the unity of the Lepadomorpha has never
been questioned, the relationships of the scalpehi-
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Proposed for Balanomorpha

Stibor.  Balanomorpha  Pilsbry  1916

:=Edree-:::..:;;agg:::i,
Fan. Coronuladae               Fain. Coronulida

Figure I. History of the classification leading to that proposed for t,he Balanomorpha.

form  and  lepadiform  groups   remain   obscure.
However,  problems  that  arise  in  this  regard
have   no   dircet   bearing   when   considedng   the
origins   of   the   Balanomorpha,   because   it   is
generally agreed that one looks  to the  scalpelli-
form or pollicipoid barnacles for the antecedents
of the sessile barnacles (Darwin,  1854b; Withers,
1953;  Broch,  1924;  Newman et al,  1969;  Newman
and Ross,  1971).

Darwin's    (1854b)    classification    of    the
Thoracica   reflects   the   view   that   the   sessile
barnacles   (Verrucidae   and   Balanidae)   evolved
from the Lepadomorpha as independent lineages.
The  Verrucomorpha  was  recognized  by  Darwin
(1854b:495)  as  sharing  a  number  of  character-
istics  with  the  Lepadomoxpha  and  the  Chtha-
malidae among the Balanomorpha. However, the
sum  of  the  characters  he  enumerated  favor  a
lepadomorph   rather   than   a   balanomorph   an-
cestry  for  them.  Withers  (1914:945)  considered
Prot;errwco  from  the upper  Cretaceous  to  "con-
stitute,  in  fact,  the  `Inissing  link'  between  the
pedunculate Cirripedes of the family Pollicip6di-
dae  [=  Scalpellidae]  and  the  sessile  asymmetri-
cal  Cirripedes  of  the  family  Verrucidae."  The
two lateral plates of one side seen in Prouer"cq
and   Eot;errz.co   but   missing   in   Verr"cq   are
homologous   with   those   of  the  presumed   an-
cestor   of   the   Balanomorpha   as   well   as   the
Verrucomorpha. Thus, what these early verrucids
indicate  is  that  the  lepadomorph  ancestors  of
both suborders were comparable (Fig. 2).

The    next    sessile    suborder,    the    extinct
Brachylepadomorpha,  was unknown  to  Darwin.
It  was  instituted  by  Withers  (1923:37)  to  ac-

=|i.J-Blnnoidea Leach 1817

a-I--    S-ihalahinae nov.
f-,-I-.u_-zirl-eGrayl825

fL|`--frai€€dati]iae s.s.
= -i.   -hinaenov.==_L-cot._

F`aD  B!:-inL===+ Sts

commodate 87iacAykepas,  which Woodmard (1901:
150)  previously  considered  a  pedunculate  bar-
nacle.  Withers  (1953)  subsequently  discovered
that  PycnoJepcis  Withers  (1914)  was  not  only
a  sessile  barnacle,  but  also  that  it  was  inter-
mediate in  structure between  stalked barnacles
and   Brocdyjepas    (Fig.    2).    He   stated   that,
while   the   Brachylepadomorpha   "includes   the
commonest  and  most  widespread  of  the  Cre-
taceous   symmetrical   sessile   ciITipedes .... "
they  "do  not  appear  to  be  in  the  direct  line
of  descent   of  the   Balanomorpha,   as   already
pointed out  by  Pilsbry.  They  apparently repre-
sent  an  independently  developed  sessile  type.
which, except for the reduced number of capitu-
lar  valves,  probably  iesembled  the  ancestor  of
the Recent primitive Balanomorpha (Caitopbrog-
mL4s)" (Withers,1953:344; see Fig.  2).

Gruvel's (1903b) classification of the Balano-
morpha departed radically from Darwin's scheme,
but  it  was  rejected  by   Pilsbry   (1907a,   1916)
and  subsequent  workers  as  in  good  part  un-
natural.  Pilsbry (1907a,  1916) elevated Darwin's
families  to  suborders,  primarily  to  allow  for an
expanded   classification   at   subfamilial   levels.
Darwin's  Balanidae  thus  became  the  Balano-
morpha, containing two families, the Chthamali-
dae   and   Balanidae.   He   further   divided   the
Balanidae into the Balaninae, Chelonibiinae, and
Coronulinae,  au primarily  on  the  basis  of  shell
characters.

Numerous  subgenera,  in  good  part  based
on  characters   Darwin  (1854b)  used  in  formu-
lating sections, have been proposed, particularly
by   Pilsbry   (1916)  and  Hoek   (1907),   especially
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Ir`i§+) ir€-fiibc
Pollicipoid Lepadomorpha

Figure 2. Monophyletic origin of the Balanomorpha and inferred relationships: The principal divisions (superfamilies) of the
Balanomorpha are directly related to and stem from a pedunculate stock alhed but distinct from that which gave rise to the
VerrucomorphaandBrachylepadomorpha.Radiationsandrelationshipsofthesuperfamiliesareillustratedinfigures4,5and6.
(see text for discussion.)



BR  ®5COC,   DL~ DP. qc  -r3 S. o4S . ,fr~&

13

in tbe Balaninae. Yet, in the years since Pilsbry
(19161.  few  alterations  have  been  made  in  the
drslc chssification of the Balanomorpha. Nilsson-
Canten 11921 I I.esurTceted Gruvel's (1903b) Tetra-
cEtir tin parti  as  a subfamily  of the  Balani-
dra  .nd  haerd  the  Stellatus-  and  Hembeli-
g|tnps  Of  C7lfha]rdus,   suggested  by  Pilsbry
119161.   Rae  11968)  subsequently  elevated   the
Tetraclitinae  to  familial  level;   Utinomi   (1968)
divided the Chthamalidae into three sub families:
Boss  (I-n  Ross  and  Newman,  1967)  created  the
subfamily Emersoniinae for an extinct form allied
to the turtle barnacles; Newman and Boss 119711
proposed the family Bathylasmatidae for a group
of  relatively  primitive  deep   water  halanoids:
and Ross and Newman (1973t resurrected GraT.s
(1825)  Pyrgomatidae (in partl,  a name a`-ailaLle
for   a   group   of   coral   barnacles   designated
Creusiinae   by   Baluk   and   RadrFTaluski   (1967b:
468). Despite these adrances the broad aspects
of the classification have remained the same. As
it  stands,  it  fails  to  portray  many  actual  or
inferential rehtionships and this has necessitated
the present revision.

Although application of the biological species
concept  spread  in  systematic  studies  of  other
groups,  the  Darwinian  tradition  of  numerous
varieties  (subspecies)  in  the  cirripeds  has  con-
tinued  to  prevail,   especially  in  the   Stellatus-
grorxp Of Chtha;mal,us, Tetracata s.s., I;he Balanus
amph_itrite  group,  the  subgerms  Megabalanus,
and the coral barnacles.

Students of the balanomorphs will find some
unfamiliar   features   in  what   we  propose   and
these may  be quite disconcerting without back-
ground information. Darwin's work on the Cirri-
pedia  had  a  profound  two-fold  effect.  On  one
hand, he established the basic classification and
brought  order  to  a  chaotic  and  wide   spread
literature.  On  the  other  hand,  he  arranged  the
higher   taxa   in   such   a   manner   as   to   bias
virtually  all  subsequent  phylogenetic  studies.
While  Hoek  (1913)  and  Pilsbry  (1916)  expanded

upon  the  basic  framework,  they  retained  the
Darwinian  order  in  their  monographs  in  which
the morphologically prilnitive forms,  the chtha-
malids  and  coronulinids,  appeared  at  the  end
and  the  more  highly  evolved   forms   such  as
A4:egoba[j¢#L4s,   appeared  at  the  beginning.   The
first   break   in   tradition   came   with   Gruvel
(1905a),  and in a more acceptable manner,  with
tbe work of  `-flsson€antell (1921), Kriiger (1940),
and  WithErs  (19531.  where  the  various  groups
vHtL with the exception of the turtle and whale
hamaELa  pled in  a  more  or  less  acceptablephyk- seq-

The  present  smdy  is  a  further  attempt  to
order the balaLnomorphs as naturally as possible,
down to and including the  slibgeneric level.  In
doing  so,  Some  marked  daparttires  from  pre-
vious classifications have been made. This may
not  prove  upsetting  to  neiF  students  of  the
Balanomorpha,  but  the  ..old  line-.  rm.`-  iud  it
difficult to accept the turtle and Thale barnacles
as  groups  having  relatively  primitive  origins,
and to find the tetraclitids closer to them than
to the balanids.

It   may   also  prove   disconcerting  to  find
that most freehiving acorn barnacles carmot be
readily assigned  to either  CfafhamaJL4s,  Bahant.s
or  Tefroczz.to.   But  it  must  likewise  have  been
upsetting to earlier students of the group when
certain   workers   decided  that   most  barnacles
were  not  Lepos  as  Linneaus  had  established.
The  changes proposed herein reflect  a  sharpen-
ing of resolving power  over the past decade  or
so,   a   sharpening  made  possible   through   the
efforts  of  many  students  of  this  remarkable
and fascinating group of animals.

Beginning on page  25  we illustrate various
features  and relationships  of the  shells  and ap-
pendages of the balanomorphs.  These were orig-
inally  prepared  to  aid  us  in  our  understanding
of the diversity of morphologies involved, and it
is hoped that they will be useful to the reader.
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ORIGIN OF THE BALANOMORPHA

MONOPHYLETIC

Until  recently  the  Balanomorpha  consisted
of  the   Balanidae   and   Chthamalidae.   Dardn
(1854a:152,  176)  and  subsequent  authors.  con-
sidered  the  Chthamalidae  the  more  phitive
and  directly  derivable  from  scalpeHiform  bar-

E:C±eo:;;::C:iteE££°rpLhi:Sj:£dgm::txpcf:'[:gaptohf
appendages,  especially in the most pririt±Te or
generanzed chthamaHd,  Cotopbnagrus I cafomer-
t4s).  The  fossil  record  supports  this  intexpreta-
tj:ent'a:::::.SeRgp¢rte°spe:rt¢a€.¥e=oafpE=i*£:a£:
not appear until the early Et-

In  the  chthamalid  Pacfr.`'ds7na  while  the
body  and appendages are "-  chthamaloid,
the  shell  wall  and  to sone eltcod  the opercu-
lum are in certain reapecls balanoid in appear-
ance.  Darwin  (1854b:4T5l  srand  that  when  he
first examined the shen Of PcoA.`IJasma he  "did
not doubt that it Fas .  .  . j3alanus. " But when
he  exanined  the  anird.s  bcky.  he  found  the
Ccoh:ci::e¥dni:tffiTi}:.p:tzyrasalm°£divoaunL€
be  the  point  o{  tmtflkl  [of  the  Chthamalidae]
with  de  Ebh]rin]IE ,...  [for]  when  the  shell
alone  .  .  . is emrird it is hardly possible to

that  they  were  derived  from  the  PacfryJasmo
group stack."  Despite this oversimplification it
would  seem  at  this  point  that  there  would  be
relatively  Httle  difficulty  in  deriving  balanids
from  chthamalids.  for  the  shell  of PacfryJasma
and   soft  parts  of  Hea:eJasma   would   appear,
superficially, to bridge the gap.

Taking this simphstic view at face value, a
model  for  a monophyletic diversification of the
Balanomorpha would be as follows (Fig.  2). The
Chthamalidae,   containing  the  most   primitive
members  of  the  suborder,  gave  rise  to  the  re-
mainder  of  the  Balanomoxpha.  Fundamentally,
chthamalid haLrd parts  consist Of deeply articu-
1ated  opercular  valves,   a  wall  of  eight   solid
plates  (three  pairs  of  laterals  overlapping  the
unpaired carina and rostrum). and several whorls
of  smau  imbricate  plates,  comparable  to  the

i::u::gr=np|ai::eoft::r#ans%::ELi?:':g°s=bd.
stratum.   The  basis   is   membranous.   A  large
bullate, 1epadomorphan-like labrum surounding
the mouth parts has mandibular palps situated
on  its  lateral  margins.  The  scalpeuid-like  man-
dible,composedofseveralincisor-liketeethanda
spinous  rather  than  molariform  inferior  angle,
is simple. The first and second cirri are modified
to  assist  in  the  transfer  of  food  captured  by.,                        I        _     JL1__Lu`Jl    aooLi7v    ,--,. __     ____

the posterior four pairs to the mouth parts; that
is  they have been modified to  serve as maxini-
peds.Thecirri,armedwithsimplesetaeandlack-
ing  specialized  spines  are like  those  of the  Le-
padomorpha. The penis, originating between the
last pair of cirri below the anus and flanked by
a pair of multiarticulate caudal rahi or  appen-
dages  (the  furca),  lacks  a  basidorsal  point.  Au
these features are found in the most generalized
membersoftheextantChthamaloidea,C¢topbn¢g-
mus sensw lato, fossil forms of which are the old-
estbalanomorphsknom(lateCretaceous).

Diversification of the chthamalids included
the  appearaince  of  a  number  of  lineages. in  all
of  which  the  whorls  of .imbricate  plates  were
lost, the number of wan plates was reduced from
eight  to  six,  and  in  some  cases  four,  and  the
caudal   appendages   inevitably   disappeared
(Fig. 4). The reduct,ion of wall plates from eight
to six was accomplished in two different ways -
most  commonly   the   carinolaterals   drop   out,
thereby  retaining  the  arrangement  where  the
rostrum   as   well   as   the   carina   remain   over-
lapped;  and  less  commonly,  the  rostrolaterals
fuse with the rostrum fornring a compound plate
that  overlaps  the  adjacent  laterals.  The  latter

ffii=i+:F,heToac#eez:lfrdoo=sB:#l"esi;
aJ\,I+=L    .    -    ,   a-                       _

support  to tbis  view  bcause PacAyJosma first
appear  in  the  lfiocene,  won  after  the  appear-
once  o{  BaJanus.  *-onetheless,  the  impncation
erists; the Bahidae may have come from the
Chthamalidae `ri Pacdyl¢smaL

Subsequent work on the origin of the Balani.
dae   seemed  to  make  a   chthamalid   ancestry
more  plausible.  Hook  (1883,  1913)  described  a
number Of deep-water species that appeared by
sheu  characters  to  belong  to  B¢Jarn%s,  but  the
mture Of the soft parts, particularly the structure
of the labrun and the third cirrus, was atypical.
and while he considered them balanids,  he pro.
posed  the  genus  Hen:eJasma  for  them.  Pilsbry
(1916)  reviewed  the  status  of  this  genus  and
concluded  that  the  species  in  Hecee!asma  be.
longed  in§-tead  to  the  Chthamalidee,  close  to
PcokyJ¢sma,  and this assigrment was followed
by  Krfiger  (1940),  Withers  (1953),  Zullo  (1963a),
and  Utinond  (1968).  Zuuo  (1963c:190)  oversimpfi-
fled  this  picture  with  his  sweeping  statement
that  "the  Balanidae  .  .  .  differ  materiany  from
the  PacbyJasma  group   [including  He#eJasma]
only  in  the  structure  of  the  labrum  .  .  .  and
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amngeDent is tbe same as that seen in higher
naBchchardd Balanomorpha and is presumed
to hEmld them. The chthamalid bullate labrum,
inJrited from the Lepadomorpha, gave way to
the thick but non-bullate condition, with concomi-
tart  changes  in  the  nature  of  the  mandibles
to  the  more  advanced  balanid  type.  The  third
cirri  became  intermediate  in  structure  between
the second and fourth rather than more closely
resembling the fourth, and the opercular valves
became  complex]y  but  not  deeply  articulated:
all features seen in He*eAtzsma and related genE=a
(Bathylasmatidae).

Further advances included a flattened labrim
that became cleft, aiding in the removal of food
from the cirri. Concomitant with this, the third
pair  of  cirri  completed  the  transformation  to
maxillipeds.  Apparently at this point the  solid-
walled Balanidae and Tetraclitidae appeared and
diverged  from  the  ancestral  Bathylasmatidae
(Figs.   2,   4  and  5).   Both  went  on  to  develop
distinctly different complex wall types, variously
armed  cirri,  and  in  the  balanids,  a  penis  with
a basidorsal point.

S R  \'licE5r~  C}aer . r3 P.  I. a , $ 5 . C, -'{  .   :\'=Cnj

POLYPHYLETIC

As  palatable  as  the  monophyletic  scheme
may be.  Zullo (1963c:190) noted that there  were
conflicting views regarding affinities within the
Balanomorpha  and  that  it  is  possible  that  the
balanomorphs are polyphyletic. Withers (1924:2)
stated  that  be  was  "not  at  all  convinced  that
the  Ch[ha_TtraJ±dae  and  Balanidae   .   .   .   are   so
mrl.v rchted as is  supposed,"  but he did not
pun5ue   the   sribjct   in   subsequent   writings
lthrouBh   19531.    Reeentl}-,    Utinomi    (1968:33),
expbed a sirdar dr. suggesting that the two
famflies were indEprldmdy der±`-ed from lepado-
morph ancestors. hat unf-mtel.v he did not
elaborate  further  on  tlie  matter.  We  became
involved  in  the  prchlen  Of  the  unity  of  the
Balanomorpha  when  Trfug on  a  revision  of
J7ejcehasma (Newman and Roes.19711. In this re-
gard,  Bage  (1938:10]  had  ahiead}r  pointed  out
that,  "from  the  examination  of  the  soft  parts
of the animal it is apparent  that  the reference
of  the  genus  LHeee/asma) to  the  Balanidae  or
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Chthamalidae,   discussed   by   Hock   (1913)   and
Pilsbry (1916), remains unsettled." In our study
(Newman  and  Ross,  1971:143)  it  became  clear
that  jJef ezasmo  and  its  allies  stand  distinctly
apart from the chthamaloids and balanoids and
that it was impossible to supply facts supporting
the  long  standing  view  tbat   it  is   from  the
chthamaloids,  througb  Pacfayjosma  and  Hen;e-
he~ng that the balanoid barnacles have descend-
ed. Therefore, we instituted the Bathylasmatidae,
to   accommodate   several   genera,   including
He]cehe»xp   because   the   group   could  not   be
properly assigned to either the Chthamalidae or
the Balanidae, and suggested that antecedents of
the bathylasmatids may well be found anong the
scalpellid   Lepadomorpha   rather   than   the
Balanomorpha.

However,  in  the  aforegoing,   the  balanoid
rather than chthamaloid affinities of the Bathy-
hsmatidae were emphasized, and while the Tetra-
clitidae   was   recognized   as   a   distinct   family,
it  was  placed  rather  closer  to  the  Balanidae
than  the  Chthamalidae,  with  the  "elminoids..
standing in a somewhat intemediate and ques-
tionable position (Newman and Russ,  1971:143).
Ross  (1970:9)  provided  the  solution  to  the  last
problem  by  demonstrating  that  at  least  two
species referred to EJmz-"-us by previous authors
were  in  fact  tetraclitids  rather  than  balanids.
Hence  the  difficulties  posed  by  the  elminoids

evaporated and the four families of the Balancr
moxpha became more sharply defined.

The gulf between chthamaloids and balanoids
is particularly great. The tetraclitids and bathy.
IZLs"tids  are  envisaged  here  as  more  closely
related   to   one   another   than   to   either   the
chthalnaloids  or  the  balanoids.   Although  the
tetraclitids  alid  bathylasmatids  are  separable,
there is pnesendy uo reason to believe that  the
former ha`-e Iiot evulved from the latter,  and it
is  to  this  complex  mther  than  the  balanoids
that  we  infer  the  ooronulines  and  chelonibiines
are  most  closely  related.  Thus,  it  remains  pos-
sible  that  the  Balanomorpha  is  triphyletic;  an
artificial   assemblage   of   three   independently
evolved  sessile  types  (Fig.  3).  If  this  were  the
case,  sessility  was  achieved  five  times  in  the
Thoracica:  once  in  the  Verrucomorpha,  once  in
the Brachylepadomorpha, and three times in the
Balanomorpha - all from comparable, but lepado-
morph ancestors. Nonetheless, for the aforemen-
tioned  reasons,  the  Balanomorpha  is  retained
here.   even  though  it   may  not   be   a   natural
grouping.  As a partial  solution to  this problem
*e p-ropose that the families recognized here be
distributed   between   three   super families,   the
Chthalnaloidca.  the  Balanomorphoidea,  and  the
Balanoidea. Should polyphyly be documented in
the future, one or more of these would of neces-
sity become suborders.
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EVOLUTION AND DIVERSIFICATION

CHTHAMALOIDEA

Darwin    (1854b:486)    commented    that".  .  .  Catophragmus  forms,  in  a  very  remark-
able  manner,  the  transitional  Ink  H)etween  the
Chthamalidae   and   the   Lepadidae],   for   it   is
impossible not to be struck with the resembhe
of  its  shell  with  the  capitulum  of  PouiciFes.
In  Pollicipes,  at  least  in  certain  species,  the
scuta and  terga  are articulated together  -  the
carina,  rostrum,  and three pairs of latera,  mak-
ing  altogether  eight  inner  valves,  are  consider-
ably  larger  than  those  in  the  outer  whorls  -
the  arrangement  of the  latter,  their  manner  of
growth  and  union,  -  all  are  as  in  Catophrag-
mus.  If  we,  in  imagination,  unite  some  of  the
characters   found   in   the   different   species   of
Pollicipes, and then make the peduncle so short
(and  it  sometimes  is  very  short  in  P.   mz.fe//c})
that  the  valves  of  the  capitulum  should  touch
the  surface  of  attachment,  it  would  be  impos-
sible  to  point  out  a  single  e#ternoJ  character
by  which  the  two  genera   .   .   .   could  be  dis-
tinguished."  As  Withers  (1928b)  noted,  Pilsbry
(1916)  suggested  an  even  nearer  likeness  with
the more specialized Scz.JJaeJepa}s,  and this model
was adopted by Newman et al (1969:R269, fig. 90).

Darwin   further  noted   that   the   trophi   of
chthamaloids   are   similar   to   those   of  lepado-
moxphs.  The  labrum  is  thick  and  bullate,  and
this   is   basically   a   lepadomorphan   character.
The tridentoid mandibles and the multiarticulate
caudal appendages of the primitive chthamaloids
are  typical  of  the  pollicipoid  lepadomorphans,
and  it  is  the  sum  of  these  arthropodal  struc-
tures that separate the chthamaloids from other
Balanomorpha.  The  first  and  second  cirri  are
modified  for  cleaning  the  posterior  net-forming
pairs  of  particulate  matter  and  transferring  it
to  the  mouth.  In  lepadomorphs,  generally  but
one pair  of cirri  is  so  modified,  but pollicipoids
have  modifications  of the  second  and  even  the
third pairs (Darwin,  1851b:313). Finally, the base
of the penis is  simple,  without basidorsal point,
as  in  all  thoracicans  except  the  Balanoidea.  In
general, the trophi and chaetotaxis are most con-
servative throughout the lower chthamaloids and
readily distinguish the entire stock from the re-
mainder  of the  Balanomorpha.  The  facies  simi-
larity with pollicipoids is indeed most striking.

Virtually nothing more could be asked for in
a generalized ancestor for the higher Chthamaloi-
dea  than  Cotopfarogmzts  and  Ca[tomerzts  -  all
the  essential  parts  are  there.   Au  that  needs
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to  be  done  is  to  modify  the  form,  by  loss  or
fusion  of  shell  parts  and  loss  or  specialization
of  appendages   and   trophic   structures,   in   or-
der  to  produce  the  diversity  of  taxa  presently
observed within the super family (Fig. 4).

Rdatinhipe between genera have been noted
by  vario`is  authors.  Fllsbry  (1916:291)  took  a
somewhat   Gruvelhin   approach,   and. arrayed
them in phylogenetic odd, prinarily according
to  number  of  wall  plates.  He  also  divided  the
most  species-rich  genus.  CHthandzts,  into  two
groups  based  on  the  natue  of  the  mandible.
These  were  refined  and  named  informally  by
Nilsson-Cantell    (1921)    as    the   qundridentoid
Stellatus-group and the tridentchd mmheligroup.

Zullo  (1963c) observed  that  tl]e  -  gen-
eralized   tridentoid   mandible   of  the  Henbeh-
group was  the  type  common to more primitive
chthamaloids  and,  coupled  with  diifene-  in
mode   of   shell   reduction,   proposed   that   the
Chthamalidae   be   divided   into   three   groups:
the   quadridentoid   Chfhamai/Its,    Chamaesl.pta
and  Octomerz.s,   and  tridentoid   C¢£apdragmng
Cfaz.oneJosmzts,  and Eztropb!.a  and the tridentoid
PaicfeyJosmci.    The   Pocdyzclsma-group   included
Zre#e/aismo   (Zullo,   1963a).   This   is   essentially
Pilsbry's  (1916:291)  classification.   Pope  (1965),
in  a  most  scholarly  review,  pointed  out  some
problems with the tri- and quadridentoid aspects
of  the  division  and   this   will   be  returned   to
shortly.

Although Utinomi (1968:36) avoided dealing
with  the  problems  that  arise  when  using  the
mandibles   as   a  key  taxonomic  character,   he
formally   designated   sub familial   divisions   for
what  were  essentially  the  Pilsbry-Zullo  group-
ings:  the Catophragminae /Cc!topdrcigmtts,  C¢to-
merzts,   and   Cb2.o7.e/¢smws/,   the   Chthamalinae
(qhthairndus, Chamaesipho, aLnd Octomeris), aLnd
the    Pachylasminae   /PcicAytosmq    jze#ehasmq
and  Tessare/asmo/.  To  the  Catophragminae one
must   add   the   late   Cretaceous   Pacfayczz.cldemcL
Withers (1935); to the Chthamalinae, the Recent
Tetrachthamalus   Ne;wrnaLn   (±96rl)   e[nd  Jehlius
Ross   (1971);   and  from  the  Pachylasminae,   or
rather  from  the  Chthamaloidea  in  general,  re-
move Hexehasma and Tessarelasma (see Ne:`rv'mar\
and  Ross,   1971:142).   We  are  otherwise  in  ac-
cord   with   Utinomi's   groupings,   but   not   as
coordinate taxa (Fig. 4).

The  Catophraglnidae  comprises  an  ancient
and   generalized   stock;   there   is   a   significant
gap  between  it  and  the  remalning  sub families.
The  differences,  aside  from  the  supplementary
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Catophragmidae

CHTHAMALOIDEA

Figure 4. Radiation of the Chthamaloidea: It seems unlikely that Cfa!.one/asmLts and Pocfeyhasma (the only deep-Sea members of
the super family) evolved from intertidal catophragmids (catopfarogmzts and Cotomen.s ) whose trophi and anterior cirri are much
more specialized.  By default then,  the extinct Pacfaydz.odemci becomes a more likely candidate.  It also seems unlikely,  for the
same reasons,  that Octomen.s  gave rise  to Pacby/osma,  or vice versa  since  the opercular valves  of Pocfayhasma are already
advanced. Finally, while it seems unlikely that C%foRedsmws gave rise to six-plated euraphiines,  the possibhity camot presently
be ruled out.

If higher balanomorphans arose from chthamaloids. workers since and including Darwin (1854b) consider that it would have
been via a pachylasmine ancestor (see text for further discussion).
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The  Of  plates  in  the  Catophragmidae,  are
dr -ely primitive nature of the primary
ul  tlates  and  the  opercular  valves.  Even  in
Chidesm"s,  where  the  supplementary  plates
Lm   tren   reduced   to   but   a   single   whorl,
ul the primary  wall plates  from  eight  to  six,
the primitive pollicipoid facies is retained.

The  jump  from  Catophragmidae  to  Chtha-
malidae   is   wholly   in   "modernization"   of   the
wall,  the  arthropodal  structures  remain  essen-
tially  the   same  in   the  primitive   Euraphiinae
and  Pachylasminae,  as  do  the  number  of  pri-
mary wall plates. Whether catophragmines gave
rise   to   these   two   sub families   independently,
or the apparently more generalized shallow water
euraphian Ocfo772erz.s gave rise to the deep-water
Pachylasminae, cannot be resolved at this time.

Although the arthropodal structures seem to
be  similar,  it  is  evident  by  shell  characteristics
that the euraphiines and pachylasmines are not
closely   related.    Zullo   (1963c:190)   emphasized
that further advances in shell alTangement differ
in the two groups.  Consequently, it is clear that
the  pachylasmines  attained  a  six-plated  condi-
tion  by  development  of  a  compound  rostrum,
and   the   euraphiines   by   loss   of   the   carino-
laterals.

The transition from Euraphiinae to Chthama-
linae  is  clearly  by  way  of  EztrophI.a,   and  con-
sists primarily  of the  first  and  only  significant
change  in  the  trophic  apparatus.  This  change,
the  development  of  the  so-called  quadridentoid
mandible  of Pilsbry  and others,  is  probably  an
adaptation,   along   with   the   specialized   setae
(grapples  or  cards)  on  the  anterior  cirri,  to  life
in  the  high  intertidal,  as   suggested  by  Pope
(1965:965).

The important  feature of the  quadridentoid
mandible  is  probably  not  so  much  that  there
are  four  teeth,  or  that  the  second  and  third
teeth  are  commonly bifid,  but  that  the inferior
portion  rather  than  forming  an  angle  support-
ing  a  group  or  tuft  of  spines,   is   drawn  out
into  a  relatively  long  straight  comb.  Neverthe-
less,   Pope  (1965:27)  questioned  the  taxonomic
value of this character. For example,  she stated
that the finding of "large individuals of certain
Australian  species  (ChtfaamoJus  cinfe7mcifzts :  49)
in which normally 4-toothed  species  have devel-
oped  only  3  teeth,  or  conversely,  of  3-toothed
species   (Ez4ropfai.a.   wz.£faersi.:   43)   with   4   teeth,
is  going  to  make  the  drawing  of  distinctions
between    Zullo's    generic    groups    somewhat
difficult. „

While  there  are difficulties  in placing a  few
species in one or the other of these two groups,
they are minor,  and Pope herself explains most
of  them  away.  There  is  some  variation  in  the

number    of    teeth    in   E.    zuz.£faers®.,    and    Pope
(1965:43)   pointed   out   that    the   majority   of
specimens  will  be  found  to  have  three  teeth,
and under any circumstance, the inferior angle is
pectinated, not combed. Thus there would appear
to  be  no  real  difficulty  here.  And  with  regard
to  C.  cittennofzts,  Pope  (1965:49)  stated,  "Some-
times   mandibles   of   the   right   and   left   sides
may  vary  and  while  the  left  one  may  have  a
sfe//clfzts-pattern   for   its   lower   tip,   the   right
may  have  a   "hembeJz."  one.   However,  in  indi-
viduals   with  somewhat  Acmbe/z.-like  jaws,   the
small,   fourth  double  tooth  can  be  seen,   thus
enabling   the   real   affinities   of   C.   a7zfen7zafzts
with Cfathcimc!Jzts to be recognized. "

Pope (1965:58) goes on and provides further
evidence  that  alleviates  her  own  objection  to
the  recognition  of  Eztnaphia  as  separate  from
Ch£ACLma[Jws.    In   C.    malnyensis   "juveniles,   or
during  regeneration  in  certain  individLials,  the
lower  t,ip  of the  mandible is reinisleent  of the
He77zbe/I. pattern. " She tlim (1965=59| notes that
mandibles regenerating aftfl I]aving been dam-
aged  take  on  a  euraphian  fro  and  luther-
more,  that  it  seems  as  thougb  juveniles  and
regenerating C. arztermafz.s have to pass tlmouch
a  euraphian  stage  during  the  development  of
their  much  toothed  and  highly  complex  man-
dibles.  The  juvenile  situation  is  clearly  onto-
genetic;   it   is   indeed   an   ancestral   euraphian
reminiscence,  as  suggested  by  Pope,  and  that
a  regenerating  limb  would  have  to  repeat  the
process   is   not   surprising.   Therefore,   the   dis-
tinction  between  mandibles  in  the  two  groups
recognized  by  Pilsbry  and  used  informally  by
Nilsson-Cantell   seem   not   only   to   be   useful
taxonomically,  but  they  aid  in  elucidating  the
evolution   of   higher   chthamalids.   A   combed
stellatoid  mandible  is   seen  elsewhere  only  in
some Tetraclitidae, which also develop specialized
cirral   setae  and   occur   high  in   the   intertidal
(Ross,  1970).

Despite the great age of the Chthamaloidea,
the   group   has   been   relatively   conservative,
undergoing  little  diversification  with  regard  to
both structure and habitat.  None  (with the pos-
sible exception of certain PacfayJCLsmci on crinoids)
has  formed  an  obligate  symbiotic  association.
The catophragmoid facies, first appearing in rocks
of late Cretaceous age, was apparently an adapta-
tion  to  high  energy  conditions  along  the  shore
and must have been abundant and widely distrib-
uted in the past. Extant species have restricted
distributions in the austral region and the tropi-
cal Americas.

The most advanced catophragmid, C%oriehas-
mz4s,   and  the  relatively  generalized  chthamalid
Pcicfoy/a[sma  are  presently  the  only  deep-water
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members of the entire super family  -  all others
are  intertidal.  Where  Ez4naph[.ci  and  Cfaffoo7%o/I.s
cocur  together  the  former  and  more  generalized
occupies   the   higher   reaches   of   the   intertidal,
the   highest   of   all   balanomorphs   (Pope,   1965;
Southward,   1964b).  Littoral  and  shallow  water
habitats  that  would  otherwise  appear  suitable
for    chthamaloids    are    occupied,    presumably
through   competitive   exclusion   and   other   bio-
logical  interactions,  by  higher  balanomoxphoids
and by balanoids.

BALANOMORPH0IDEA

The   Balanomorphoidea,   proposed  hen.  en-
compasses the Coronuldae, Bathylasrmtidae and
TetracHtidae   (Figs.   1   and   5).   Taken   tqgetha
one   finds   a   suite   of  fundamentauy   prilritive
or generalized characters, including 8 wan pbte=s.
membranous  basis,  generalized  opercular  phtes,
no  basidorsal  point  on  the  penis,  and  a  lablun
and cirrus Ill of intermediate form.

Until  recently  the  TetracHtidae  orlupied  an
uncomfortable  position   as   a   sub family  of  the
Balanidae   (Ross,   1968,   1970),   whelcas   certain
species  of the  Bathylasmatidae  had  been placed
at  one  time  in  the  Balanidae  and  at  another
in  the  Chthamalidae  before  being recognized  as
constituting a distinct family (Newman and lfoss,
1971).  The  suite  of  characters  that  unites  the
Tetrachtidae   and   Bathylasmatidae   under   the
Balanomorphoidea  is  the  same  as  that  which
prevents   their   being   satisfactorily   assigned
to  either  the  Chthamalidae  or  Balaridae.  'Ihe
same  holds  true  for  the  coronuHd  Chofom.6ir
But  in  addition  it  has   8  wan  phtes,   a  con-
dition that previously comphcated understanding
the  evolution  of  Balanidae.   Our  proposed  re-
assignment   of   the   coronulids   to   this   super-
family   not   only   removes   this   difficulty,   but
also  allows  for  further  insights  into  the  funda-
mental    organization    and    evolution    of    the
balanomorphoids.

The intermediate position  of fJe*e/cLsmci  s.J.
and  related  genera  between  Chthamalidae  and
Balanidae,   appeared   ideal   in   arguments   for
derivation  of the latter  (Zullo,  1963c:190).  How-
ever,  it  was  shown  (Bage,   1938;  Newman  and
Ross,   1971:148)   that   the   nature   of   the   soft
paLrts are not altogether intermediate, but rather
possess many unique characteristics. Also, argu-
ments requiring bathylasmatids as intermediate
between  chthamaloids  and  balanoids  neglected
the apparent eight rather than  six-plated origin
of the latter.  Such arguments  side-stepped what
was   considered   a   living  representative   of  an
early   balahid,   Cfae/onz.bI.a.   At   the   same   time,

us  the  opportunity  to  take  a  fresh  look  at  the
matter.  We  found  that  the  apparent. obstacle
raised by CfteJon!.bG.a was actually not a problem
at  all.   As   stated  previously,   and   as   will   be
given  diagnostic  documentation  in  the  system-
atic  account  to  fonow,  CfaeJon!.6I.a  and  its  allies
have hitherto been incorrectly placed among the
Balanidae,   and   this   has   stifled   our   thinking
on  the  matter.   Once  freed  of  this  constraint
the  whole  picture  becomes  simplified  and  emi.
neatly  clearer.  abe/or%.bI.a[  and  other  coronulids
appropriately fall in the Balanomorphoidea.

Ekeause  of  their  extreme  specialization  as
unigatory  commensals  of  marine  reptiles  and
mammals  (Ross  and  Newman,   1967),   what  is
I-  of  the  Coronulidae,  beyond  CfoeJonG.6[.a,
tens   us   nothing  about   the   evolution   of  the
higha  Balanomorphoidea.   It  is  the  Bathylas-
matidae  that  provides  us  with  the  data  base
from  which  hlrther  inferences  can  be  drawn.

The Bath.vlasmatidae form a natural group
and  we  prquse  that  it  be  divided  into  the
sub families Efath.vlasmatime and Hexelasminae
(Fig.   5).   Op~Ilar  valves   are   generaHzed   in
the forzner, and form a vertically oriented cone.
h  the  htter,  the  opercular  valves  are  more
balanoid. and the plane of the scuta lies almost
horizontal, across the orifice of the shell. Within
the family, Hen;eJclsma stands in an intermediate
position  between  Ba!£foyJcisma  and  Aapfo/asmci.
However, it is more closely related to the latter
and together they form the Hexelasminae.

Many   features   in  Aa[ptoJcismci   herald   the
Tetraclitidae.  The comparable  form  of the  man-
dible  and  labrum,  the  tendency  for  the  third
cirri  to  be  antenniform.  comparable  opercular
valves,  and  the peculiarity of the wall plates in
being   permeated   by   longitudinal   chitin-filled
tubes,  are  all  characteristics  that  draw  them
together.

In   the   original   diagnosis   of  4aptojasma,
only  a  small  number  of  differences   could  be
assembled  to distinguish the genus  from  refr¢-
cJz.to   s.    1.,   but   at   that   time   no   six-plated
tetraclitids   were   known.   However,   it   subse-
quently   became   clear   that   BOJanu[s   /Aztsfro-
bmalpnu,s).ixp`perator_Dprwinwasis€-i==ta|iss6i.tvs
Tetra!c/G.to than to Bohanzts,  as Darwin (1854b:290)
had  recognized,  but  that  it  was  a  tetraclitid

the   bathylasmatids   could   not   be   considered
directly   derivable   from   chthamalids,   and   be-
cause  of  Cfae/on[.bz.a  they  did  not  appear  to  be
appropriate   ancestors   for   the   balanids.   The
obvious conclusion was that they must have had
a  separate  origin,   and  probably  then  from  a
comparable    pollicipoid    lepadomorphan    stock
(Newman and Ross,  1971).

The  preparation   of  this  revision  afforded
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BALANOMORPHOIDEA

Figure 5. Radiation of the Balanomorphoidea: The Coronufidae are speciahied obHgate commensals of large crustaceans, some
fish,  sea  turtles  and  snakes,  and  marine  mammals.  The  Tetraclitidae  are,  on  the  other  hand,  speciaHzed  for  an  intertidal
existence.These two falnilies apparently did not give rise to higher forms. If the Balanoidea arose from the Balanomorphoidea,
as proposed here, it probably would have been via the hexelasmines, species of which are presently confined to the shelf (see
text for further discussion).
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(Ross,1971:266).  Thus  a  distinction  based  on        of the Balanoidea.  Nonetheless, it is appropriate
the  number  of  wall  plates,   between   Hexelas-       that we review arguments to the contrary.
minae   and   Tetraclitidae,   fails.   What   remains                Zullo (1963c:190), following Darwin and pils-
is   that   the   tetraclitids   have   radii   (at   least       bry suggested that the balanoids stemmed from
fundamentally),  cirri  11  and  Ill  commonly  are        the  "P¢cfay/asmo-group."  While  not  specifying
armed with bipectinate and other complex setae,        which  genera  the  group  contained,  he  included
and   the  labrum  is  wholly  non-bullate;   all  ad-        BalffryJasmo  (  =  HeA:eJcismq  in  part),  and  pos.

Ysadn#=n=b°Ve the more generalized batrylas"-       s.inb±¥` fjiiF;i.plan:i;~-±°5:dth  5£`isp#r`;''(:agnL°6=E8S+.,tid plan.                                                                                      328).  At the time,  inclusion  of these  two genera
ln AopfoJosmq  the  solid  wall is permeated       previously undoun to Darwin, made acceptance

by strips of chitininmuch the same manner as       of   the   group   as   the   stem   from   which   the
in  certain  tetraclitids  (e.g.  EpapeJfo).  All  other        balanoids   could   have   arisen   more   palatable,
tetraclitids  have  tubiferous  walls  whose charac-       for   not   only   did   they   have   the  proper   type
teristics  provide  the  distinguishing  features  of       of  rostrum  but  also  the  appendages  were  con-
the sub families.                                                                      sidered  to  range  from  somewhat  chthamaloid

There  is  a  marked  correlation  between  ad-       in  BoffryJclsma  to  somewhat  more  balanoid  in
vances   in   specialization   of   appendages,   shell        Boffay6clfonzts.  The labrum in BoffryJ¢smq  while
wall,   and   bathymetry.   The   most   generalized       not   bullate   as   in   chthamaloids,   is   relatively
forms in the Bathylasmatidae occur at the great-       thick and lacks a deep median incision. Also, the
est   depths;   in   fact   TefrachaeJa[sm¢    a   close       third  cirri  are  somewhat  intermediate  between
relative  of  Bci£^yJasmq   is  the  deepest  known        the  second  and  fourth  pairs.  The  situation  in
balanomorphan    (2,300    in).    Members    of    the        Boffoy6clJanz{s   was   thought   to  be  comparable,
Hexelashinae  occur  on  the  shelf  between  ap-       although   more   balanoid.   However,   we   have
proximately   loo   and   1,000   in.   All   members        shown   that   BaffeybclJanks   is   in   all   respects
of   the   Tetraclitidae   on   the   other   hand,   like       a   true   balanjd   and   that   BCIffayJasmq    while
most Chthamaloidea,  are iptertidal or restricted       not   a   balanoid,   is   not   a   chthamaloid   either
to  very  shallow  water.  The  hiatus  between  the        (Newman and Ross,  1971:142). Furthermore,  the
low   intertidal   and   100   in   or   so   is   exploited       PacfryJasma-BoffeyJosmo-Bo£^ybaJanks-BOJanus
by  the  Balanoidea.  The  Balanomorphoidea  (ex-        s.J.    transition   from   the  chthamaloids   to   the
Cept   Fesseropora   sp.   on   HeJ!.aporq   and   the       balanoids  by-passed  Chefon!.6fo  previously  con-
coronulds). Hke the chthamaloidca. do not form       sidered   the   only   eight-plated   balanoid.   The
obligate  conlnrenal  hationships  as  do  many       problem of Choforu.Gin  was removed in  the pre.
members °r oruBP;:fA:`eo:D=A°'dr               /I £¥:e¥¥n::::°xp#is:::::£¥:;::tie:c;t;I:tis]:t:::::s:}'

principal balanoid groups descended from balano-It  has  been  tacitly  assumed  that  the  Bal-       morphoidans rather than chthamaloids.
anidae  s.    J.   had  an  eight-plated  ancestry,   as               Early  balanoids  had  a  solid  wall,  as  borne
did  the  chthamalids  (cf.  Newman  et  al,   1969).        out   by   both   fossil   and   ontogenetic   evidence.
Darwin  (1854b)  pointed  out  the  tripartite  ros-       The  evolution  of  higher  balanoids  has  in  good
trum of the chthamalid Pcic^yfosmq  and of the       part centered around the development of a com-
presumed balahid  CfaeJoni.6i.a  Runnstr6m  (1925)       plex wall,  an evolutionary advance not achieved
reported that the rostrum in Ba[Jan"s bazono!.des       to  any  comparable  degree  in  the  chthamaloids
formed  ontogenetically  by  fusion  of  the  rostro-       (DaLrwin,    1854b),   but   paralleled   in   many   re-
laterals,  and  this  has  been  interpreted  as  a  re-       speets  in  the  higher  balanomoxphoids.  At  this
duction  in  the  tripartite  origin  of  the  balanid       point  it  is  not  difficult  to  envisage  the  Bal-
rostrum.   However,   subsequent   workers   have       anoidea  as  having descended  from  hexelashine-
failed  to  confirm  this  finding  in  this  or  any       like  balanomorphoid ancestors,  since  the  trends
other balanid. much less a balanomorph.                       are  already  beginning  there:  comparably  con-

Direct  evidence  of  a  tripartite  rostrum  is       structed  wan   of  six  plates,   labrum  thin  and
found   in  P¢cfryJc!sma   and   in   CfreJon!.6i.a   but       broadly  notched,  third  cirri  somewhat  modified
as   already   discussed.   these   genera   fall   near       as maxillipeds, and balanoidopercularparts.
the   stem   of  the   Chthamaloidea   and   Balano-               We include three families in the Balanoidea.
morphoidea,  respectively,  and  are  not  directly       The    solid-walled    forms,    those    included    in
involved   in   the   origin   of  the   Balanoidea.   It       SemI.6c}Janz.s,   and  those  having  irregular  wall
follows  then,  that  there  is  no  evidence  for  a       tubes  of the  non-balaninae  type,  such  as  found
tripartite rostrum  (eight-platedness) in the stem       in  4rcfeaeo6a7Jontts,   differ  so  markedly  in  wan



6i2   ft3cc>c   DL.  SP.  !C,,  95.®'``-Gr44$

23

Pyrgomatinae

Archaeobalaninae

C,
Archaeobalanidae

BALANOIDEA

Group  of  Balanus  perforatus

Group  ol  Balanus  `rigor`us  .qeaEBEi>

Group  of  Balar\us amphitri`e

Group  of  Balanus  concavus

Group  ot  Balaniis  nubilus

Group  of  Balanus  balanus

Balanidae

Figure 6. Radiation of the Balanoidea: A few of the more generalized balanoids,  such as Bafdybadrnz4s,  are found in deep wat,er.
But most free-living forms occur in relatively shallow water, and in the intertidal (Semibalaninae and Balanidae) where upper
limits tend to set the lower limits of the chthamalid zone. Archaeobalanines, on the other hand, are usually subtidal and many
have fomed obhigate commensunl relationships (i.e. Corropee on gorgonians, Accrsto on sponges, Hcaacrec.s..q etc, on scleractinians).
It is from the archaeobalanines that the Pyrgomatidae, occurring on scleractinians (one exception, on sponges), are inferred to
have been derived, likely polyphyleticany (see text for discussion).
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structure   from   the   Balanidae   s.s.,   that   we
relegated   them   to   two   separate   falnjlies   -
the   Archaeobalahidae   (including   the   Archaeo-
balaninae  and   Semibalahinae)   and   the   Pyrgo-
matidae    (including    the    Pyrgomatinae    s.s.,
Bosciinae and Ceratoconchinae).  Thus arranged,
the  archaeobalahids,  which  first  appear  in  the
Eocene,  are envisaged as  having stemmed  from
six-plated  hexelasmine  bathylasmatids   or   bal-
anomorphoids.

The Archacobalauldae fall into  two  subfam-
ilies, the more diverse Archaeobalaninae and the
strictly  intertidal  Semibalaninae.  The  Arcfacieo-
b¢fonus-hike  forms  with  tubiferous  walls  have
undergone  the  most  marked  diversification  of
any  of  the  balanomorphs.  They  are  well  repre.
sented in the intertidal even  though  the higher
reaches have been left to the  tetraclitid balano-
morphoids  and  most  chthamaloids.  The  semi-
balanines   which   may   have   an  4cfi.nobciJanlts
ancestry,  apparently  did  not  give  rise  to  any
higher taxa.

Two  families  stem  from  the  Archaeobala.
ninae.  They  are  fundamentally  the  solid-walled
Pyrgomatidae and the tubiferous-walled Balari-
dae.  The  Pyrgomatidae  encompasses  the  coral
barnacles  and,  while the monophyletic  origin  of
the  group  is  in  question  (Withers,  1929a;  Ross
and  Newman,  1973;  Newman  and  Ladd,  1974),
the  consensus  is  that  some,  particularly  those
contained in the principal subfandly,  the  Pyrgo-
matinae,    and    possibly    the    Bosciinae,    have
descended   from  ArmcltobaJ¢ntts   (Zullo,   1969b.
1967:127;  Ross and Newman,  1973).  The Cerato-
conchinae  apparently  had  a  different  and  ap-
parently non-armatobalanid origin (Newman and
Ladd,  1974).

The Balanidae, as envisaged here, may have
stemmed  from  an  irregularly  tubiferous-walled
ancestor   having   a   calcareous   basis   such   as
Arcfroeo6a[Janzts.  In  the  Balanidae  the  principal
evolutionary advance was the establishment of a
I.egular tubiferous wall in conjunction with an in-
tricate dovetailing between the marginal portion
of the internal ribs of the wall and the margins

of  the  basis,  thereby  enabling  an  individual  to
continue to grow diametrically while maintaining
a   strong   mechanical   interlock   with   the   sub-
stratum (Newman et al,  1967). Perfection of this

System,   including   delayed   application   of   anInner  lamina  to  the  internal  ribs  of  the  wall,
produced  the  unique  tubiferous   structure  dis-
tinguishing   balanids   from   all   other   Balano-
morpha.   Tubiferous  walls  occur  in  other  Bal-
anomorpha  (Pyrgomatidae,  Semibalahinae,  and
Archaeobalaninae  among  the   Balanoidea,   and
the   Coronuhdae  and   Tetraclitidae  among   the
Balanomorphoidca  (Darwin.  1854b;  Newman  et
al,   1967;   Ross  and   .``etirl]m,   1967;   Ross   and
Newman,   1973),   but   differences   in   ontogeny
and   the   nature   of   the   resultant   structul.es
indicate separate origins.

The  Balanidae  is  the  most  diverse  family,
and   Pilsbry   (1916:78  et   seq.)   began  to  group
species  of  B¢Jain%s   s.s.,   informally,   into  eight
"series."  However,  he  did  not  follow  through

with  the  matter  in  his  monograph,  and  today
only the  "Series of 8.  a7mpfr!.£r3.£e " is  commonly
referred   to   in   the   literature.    We   have   at-
tempted  to  follow  Pilsbry's  lead,  and  have  ar-
ranged  the  species  of  Bala"ks  in  six  more  or
less  natural  groups.  While  some  of  these  are
readily recognizable  by a  number of characters,
others  have  been  assigned  on  the  basis  of  un-
defined  facies  similarities.  Thus.  while  some  of
the  groups  may  eventually  become  genera  or
subgenera, such a proposal at the present would
be  premature.  Those  species  that  we  could  not
readily   assign   to   one   group   or   another   are
placed z.%cerfaie seczI.s,  at the end of the catalogue.

A  considerable  part  of  the  diversification
of   the   Balanoidea   has   come   about   through
establishment of obHgate symbiotic relationships
verging   on,   but   in   only   one   case   becondng
wholly  parasitic   (HoefaG.a  on  the  coral  Hyczno-
pfror¢  Ross  and  Newman,  1969).  If the present
epoch    goes    down   in    the    fossil    record    as
the "Age of Barnacles," as suggested by Darwin
(1851a:5),   it  will  in  good  part  be  due   to   the
remains of symbiotic as well as free-living forms.

MORPHOLOGY

The  figures  appearing  on  the  following  ten  pages  illustrate  various  features  of  the  shell  and
appendages of balanomorphans. The figures are arranged sequentially, beginning with the shell and
ending  with  the  appendages.  In  those  figures  where  comparisons  are  made,  the  arrangement  is
essentially phylogenetic.
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Figure 7.  Model of Semz.bafonzts  bahano®.des  (L.):  A and 8,  viewed from left side;  C,  viewed from rostral end  (frontal aspect).
In A, the left carinolateral and lateral wan plates as weu as the left ter-gum and scutum have been removed revealing t,he in-
terior of the mantle cavity containing the body of the animal as it resides when withdrawn.  8, as A, but with the missing
parts replaced and the cirri ext,ended. The posterior three pairs of cirri (in Balanoidea and some Balanomorphoidea) form the
cirral net while the anterior three pairs  act primarily  as maxillipeds.  In C.  it  can be observed how the cirral net is  formed
and how the anterior cirri are positioned  to  aid in  transferring food  from it  to  the oral cone.  Photographs  courtesy  of the
American Museum of Natural History.

. _  .  I-*3Ers-_-.     _   --
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as"maxiuipeds,"forremovaloffoodfromthecirralnet(cf.Figs.14-16).Ciniareextendedbycirculatoryhydrostaticpres.
sure and withdrawn by retractor muscles.

thgsE?aetie::%r[.¥:gee::tue]:mb'yc:Eg:Sperdm°c:ppalar;ei:e:¥a]oannft:Cfiaaladtet;:eh§essoral:nu8sc}]tess,b:St¥a:s¥e¥et:dtdhuec::Fe±tmwgegTth°ef
scuta, and circulatory hydrostatic pressure.

;a;.i:tr::ni:§jie;i:o:n:i;ijiref;i::::iet;C;ui:i:;o;}§ijir;I:t::ifj:ig::::u!:;uf|:i:¥::;i:ci::i.r£;e;ng;ag:axn:iei;c:I;i:°:n!]f;;::o:::d;h;;I?:i:t::i;:£rd:ii:eo:r;e=i?gc#;if
F.Oralconeenlarged,iuustratingarrangementoftrophi,fromlefttoright:I.abrum(J)withmandibularpalpstr)attached

toeachside,followedbymandibles(in)andfrstandsecondmaxillae(mae',mac").
G.Basalregionofabalanidpenisillustratinggrossformofthepedicel(a)andbasidorsalpointorhorn(6).

:£s,go]:ga]b:1::::afar:Thmar::tder::,#'o:Pgae]:dma8:a(sa:es:hb¥£Cut::Its::i;s:rfa::ownesr)Cat:=aoh;d;Ltwgrhi;'*Esu:}t¥u£:efn!o¥rfacnE:inmdn:::=|:d¥tft:
the  mantle  cavity  in  which  the  body  of  the  barnacle  I.esides.  These,  termed  branchiae.  are  variable  in  stl.ucture  between  taxa,  but  their
taxonomicvalueisycttobedetemined.Theyhavebeenlittleusedinsystematicstudiesandconsiderationofthenhasrotbeenincludedhere.
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Figure9.Thebalanomorphwall;modificationsofba§icplanandnatureofthebasis:
AWauofsixsolidplates,basisonleft(notindicated)membranous,onrightcalcareous.Inthelatter,thebasalmargin

]3nfe:rh:e:::t::ulcet¥o?ng:gfrn:ale:3w:£cFFnpir::d:1:2¥:Esfr:::1:ld:r]tph°:i]%Sa:]fswn:Ire:n?:g]:gpoetahrerast£;bn]et:r;ns::ep::t.enrt[:rr]a°i:?:t::]udit::
8.  As  above,  but  with  a  "false  basis"  which  may  not,  as  in  j7%nap~o  I.nferfeeto,  include  the  central  portion  of  the

membranous basis.

tocth:°wnaffit:i::[au]dseesc:L°r:£e:f#:#thLeit]'gfhat[,S:r::Sis:s::r]¥:,qcabt¥n:u:::::]ev;iae¥:r:::grs::?n£:rwytfa]]::fr]:it:::;]cnanw::CctrfuS]a°r:
iouslythickenedapicalportionsofwall(sheath)supporttheopercularvalves.Thesheathisordinarilysolidanditsbasal

:aafi#oT:yes,e3:¥:h:egheenadtehn&5:£sg::,tc¥£:tnftautdee:et:::n.::::::hicnoan::::ser:t:oonnufites.annt:r;oyrr:::haet]#atypeoftubfferous

(::oa¥;¥:ei:e::€:ei¥:;1:e.;::ib.ge;;in:ei:e£:c:%i:]p:[9:Et::n:feid::b!i::Eir}?#°flie;ge:ns;]ei#nii:tei§ei:]§rj:e:hg°;¥v:;eei';P±°::w:::u;i§;:;::t:i;I::u£::;:§s;f;tairi

::ai;;;I:cog:gjtui8;'g:r;biacsgn±e:,Ci;i:Pr}eei:i;ff:a:;:fy:1:f2¥:=¥£;:!hhdeR?£ah£,na3ne:]ttb:a£Stfotn:hi;s:rft:ri:et;±::fin;apfi:±ued£;vo:ryo£{:I:n:£%
Aforegoingstructuraldevelopmentscanoccurinvariouscombinations.
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Figure  10.  The  balanomorph  wan;  modifications  of the
in  height. anl  La--I  ..... jL._.        .inhelghtandbasalwidthbydepositingnewsheuaroundtheba§alparietalmarglns,andthesizeoftheapertureisincreased

____._.r„„_,IIImulicationsofthebasicplam.Fundamentalybalanomorphsgrowdiametrically,Increasing

byaddltionstothelateralparletalmarginstovaryingdegrees(Darwin,1854b)Whenlateralincrementsarenegllglbleorab-
sent,theaperturelsoftenenlargedbycorrosion,aslnrefracJ!CaOthervariatlonsinthefundamentalplanareiuustrated
here.

A-C.Alterationsingrowthingregarious§peciesduetocrowding.
A.PatterninformssuchasSemi6ofon%$6afa%o!desandBa}fonusgfond%de(withoutorVIthcarcarcousbasesrespectivelw

wherenormallyconicalformsbecomecolumnarthroughelongationoftheparietes.

whBereA:i:::aatt].::r]:S::Inns:I:]°ycarc°c:::a:i:ds3;nt[hnesf::C::St]:i¥fe:ac6ua:asnh"asp::dbams:smbTehr:8:st.:emc:;Cbaeu::rg::tped°fb;°o¥:"osi
numerous rows of tubes.

CSituationinsomespeciesproducingacup-shapedbasis,suchassomespeciesoftheconcouz.sgroupandinB¢hanz.s
foeL;!s(mustratedLwheretheextensivecavityformedbyelongationofthebasisbecomessecondarilytransverselyseptate
(cancellate or cystose).

.n%h]:E°aw::p].nshsayp::1::'sC,sf:srTosr'mseudch[:Sth4ecfaosr££e]rm,?eadpdpeadre':t]Syp::sg.::gal:dm€::t°a::amgutuh§et:apteerdt)u::]C::rd'no€t°hneE:rr:°a:i:nast'

:3:nsguerf::etifet]::t::#]:fe;:t°ensg:h:nbdai:ra)c],:;ne]fira8£:gettfeb::ge::]a:u¥::c:1::°tEtefg°:::no:,ihn:twhaeu„ak::y,?:fh:t:u;;::es£:pt::
ba#G=tt3ocr±.inhgn:=o±±.-:`i_i^~h_`e38==£€?°naranx£=:eskwee.gt=nb.

E-GCoralbarnacleskeeppacewiththesurfaceofthecoral,generauybyelongationofthebasis.
EAs§eeninspeciesofArmatobaJanttsandBosc!qwhereelongationofthebasisisnotextensiveandgrowthofthewau

elevatesthebarnacleabovethesul.faceofthecoral.
FandG.whereelongationisextensiveandthewauplatesgrowsoastoremainmoreorle§sflushwiththecol.alsurface,

asinEocenotoco„cfeaandmostmembersofCeratoconchinaeandPyrgomatlnaeln.E}ocerafoconcAaandanearlyspeciesot
ceratoconchqthecria=*e;.;=ro==g#yo=Eegtas=ser\as%acnocnecnhaa%a*£Efgf±b§\ten`ge\±bn¥sroe=Forrtah%oscpsoynEgh£%8#dhaae#E;a\=sfyg#;s

_       .__..   __.tc;u„tou)r,  Increasingmargins, and the size of the aperture is increased
4b).  When tat.prj]l  ;h^.A___i_  _
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Figure 11. The balanomorph wall; parts and relationships of plates (schematic):
A.  Exploded  eight-plated  wan  viewed  from  the  right  side.  The  plates  are  named.  from  left  to  right,  the  rostrum  (R),

paired rostrolaterals, laterals and carinolateral§ (RL, L and CL respectively) and the carina (C). The central triangular portion
of each plate is  termed  the paries  (pl. parietes).  The basal margin  (blackened portion)  contacts  the  substratum.  Contacting
surfaces between adjacent plates are stippled, and the portion seen from the exterior is termed the ala (pl. alae). The pariet,al
margin  overlapping  an  ala  may  develop  a  lateral  portion  which  fills  the  space  between  it  and  the  adjacent  paries.  This
structure is termed a radius (pl. radii). Parietes can be solid or permeated by longitudiml tubes; radii (except in A4ega!baJanks
and  some  Tetraclitidae)  and  alae  are  always  solid.  It  can  be  observed  that  the  rostruln  and  carina  have  alae.  the  rostro-
laterals have radii on both margins while the laterals and carinolaterals have alae on their rostral and radii on their carinal
mar.8A.nns.articu|atedeight.p|atedwau(asinlowerCatophragmidaeandChthamalidae).

C.  Eight-plated wan in which  the rostrolaterals have  become inseparably but  discernibly  fused  to  the rostrum  forming a
"compound  rostrum"  (as  in  some  species  of PacfeyJasmo  and  in  CfoeJon!.6..a).  A  true  rostrum  has  alae  and  is  overlapped  by
adjacent plates, while a compound rostrum has radii and overlaps adjacent plates.

D.  Compound  rostrum  where  fusion  demarcations  are  no  longer  discernible.  May  consist  of  fused  rostrolaterals  and
rostrum, or fused rostrolaterals alone (see text for discussion of divergent views).
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Conopea galeata

Armatobalanus nefrens

Balanus crenatus

Solidobalanus hesperius laevidomus
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A     Catomerus polymerus                   a     Chionelasrnus darwini          C     Pachylasmascutistriatum

D      Octomeris sulcata E    Euraplin hernbett F     Euraphiaaestuarii

G     Chthamalus fragilis                 H     BathylasTrba corolliforme             1     Ac[ptolasrra anericanum

J     Austrobalanus imperator                    K     Tetraclitella divisa                     L     Tetrciclita ruf otincta

M     Armatobalanus nefrens

a     Megabalanus psittacus

Figure 13. Opercular plates of the Balanomorpha. See caption on page 35.

N     Balanus niveus

P     Nobia grc[ndi,s
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A     Chionelasrr.us derijjiri

iEE
8     E!¥r.eppi~g±.t~3It.ex.ta

I
Tetrachthawlus oblitterc[tus

D     Chionelasmus darwir.i

F     Tetrachthamalus oblitteratus

==  --`

=r`-I

--_-`---i--::             =---i:   I--::-:       ---::-:-

E    Euraphia intertexta

Figure"TrophiandcirrioftheChthamaloidea.Seecaptiononpage35.
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A     Chelovibia patular-
8     Batkylasma corolliforme

C     ACLptolasma leptoderma
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D     Epopella breviscutum

:-i--                           -_--:::-
E     Chelonibia patula

11         Ill

F      Bcwhylasma corollif orme

H     Epopella breviscutum

Figure  15. Trophi and cirri of Balanomorphoidea. See caption on page 35.

GAapto"m]a

1     Tesseropora paciftca
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A     Soltdebalanus pentacrini
_-..`-`----

8     Balanus amphitrite

s`=

C     Balanus laevis

D     Hoekia monticulariae
\

:_-:---:-:i--_------i::=i-i:--

1     Armatobalanus terebratus
Figure 16. Trophi and cirri of Balanoidea. See caption on page 35.

sS-._-
'

J     Armatobalc[nus allium K    Balanus
nubtlus
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figure  12.  Wan  structure  in  some  Balanoidea.  A-H,  transverse  thin  sections;  I,  photograph  of  basal  margin.  Increments
resulting in vertical growth of the shell are due to deposition of new sheu along the basal margin of the plates.  In primitive
forms lacking a calcareous basis (most Chthamaloidea and the lower Balanomorphoidea and Balanoidea) transverse sections
reveallittlecomplexityingrossstructure.WiththeadventofacalcareousbasisthereisanopportunityforacomplexSuture
to form, interlocking the wall to the substratum through the basis.  In solid wall forms the interlocking is generally accomplished
b.v a regular array of simple denticles, the development of which is that of planar mineralized entities along centers of calcifi-
catlon,  and  these  are  visible  as  simple  interlaminate  figures  in  the  older  portion  of  the  sheu  (A  and  8).   If  subsidiary
denticles  are produced  perpendicular  to  the  main  denticle  (as  in  I),  the mterlaminate  figures  win  be  arborescent  (in  solid  waned
forms as in C; ln tubifel.ous waned forms as in E,  G and H).  Some species without calcareous bases have tubiferou§ walls, and
transverse sections commonly appear as in  D.  Some basically tubiferous walled species with calcareous  bases have glven up
denticle formation and have au but completely fined irregularly formed tubes (F).

Figure  13.  Opercular  plates  of the  Balanomorpha:  A-G,  Chthanaloidea;  H-L,  Balanomorphoidea:  M.P.  Balanoidea  (aH  right
terga  and  scuta,  viewed  from  within).  In  the  chthamaloids,  terga  tend  to  be  triangular in  outhie  (without  spur,  except  in
higher  forms  like  Cfrffoomc}/Its  frog„..s  [G]  where  a  rudimentry  spur  is  developed),  scufa  never develop  a  strong  adductor
ridge,andthetergaandscutaofeachsidetendtobedeeplyarticulatedespeciallyinshauow-water forms(AandD-G).

Thesituationinthebalanomorphoidsissomewhatintemediatebetweenthatseeninthechthaloidsandlowerbalanoids;
a tergal spur is variously developed,  an adductor ridge brmmes prominent in higher foms (J-L) nd the phtes of shadow water
forms are less deeply articulated.  (In the first two superfdies the tergun is never beaked and a qu fu[[o.I, qha developed,
is always open.)

Lower balanoids tend to resemble higher balanomorphoids except  that  the adductor ridge is not prltinhdy strong and
the insertions of the scutal depressor muscles are sinple. Clceue of the spur furow (a result of the shaft Of the qu becoming
virtually internal), occasionally accompamed by production of a beak (0), apparently develops independentry in v- lines
(within Semibalaninae. members of the Bafontts concauus group. and Mega6ofanks). Partial or complete fuin Of in and
scuta of each side occurs in all t,hree superfamilies, but marked alterations in general form occur primary in tile and sym-
biont§  (Pyrgomatinae,  P).  The  whale-turtle  symbionts  (coronuHds)  have  reduced  the  opercular  plates,  and in Xndlhous
they have been lost completely.

Figure  14.  Trophi  and  cirri of the  Chthamaloidea:  A  and  D,  Cfaz.oneJasm%s  derz¢..ni.;  8  and  E, Eu[rapfai.a I.nferfelto:  C and  F.
Fefrac^£^o77zoJuso6Jz.£cera£%s.Trophioflowerchthamaloidsaresimilartothosepollicipoidscalpellids-labraarebumtewith
crests variously concave but without a median notch (A and 8); the mandibular teeth may have spinous superior margins 18);
and  the cutting edges  of the  first maxillae  are usually  stepwise or  notched.  In  Chthamalinae  (C)  the mandibdr tech are
never  spinose.  the  second  and  third  teeth  are  frequently  bifid,  a  fourth  bifid tooth is  developed  and the inferior portion is
drawn out into a straight comb with the inferior angle supperting but a few spinules, and the cutting edge of the fist "xiuae
tends to be straight and slightly notched.

The  third  cirri  in  general  tend  to  resemble  the  fourth  more  than  the  second  (E  and  F)  but  in  Cfr!.oneJasmtts  (D)  even the
second are  more  simllar  to  the posterior  ones.  Specialized  setae,  ranging  from  bipectinate  (E)  to  pinnate  (F)  are generauy
found on the second cirri.  Posterior rami of the third cirri may be antenniform (F), apparently seasonally in intertidal forms.
The caudal appendages or furca,  a pair of uniramous appendages attached near the  bases of the sixth cirri,  and commonly
found in lepadomorphans, are known in a few cht,hamaloids (D).

Figure  15.  Trophi  and  cirri  of Balanomorphoidea:  A  and  E,  Cfrefon!.b!a pcifkJa;  8  and  F,  BafbyJasma  coro%/orme;  C and  G,
Aaptojosmo  Japfodermo;  D  and  H, Epape#o  breL/1.scttfttm;  I,  Tesserapora pc!c!fi.ca.  Labra  of  balanomorphoids  are  similar  to
thoseofchthamaloidsinbeingthick(althoughnotbullate)andwithvariouslyconcavecrest§(althoughthereisatendencyto
form  a  shallow  notch).  In  C'faeJon..6!.a  (A)  the  labrum  is  distinctly  notched  and  multidenticulate,  in  a  manner  reminiscent  of
BaJanuJs  ompfo!trz.£e  (Fig.  16  8).  Mandibles  of lower  forms (A-C), in  generally  having  four  major  teeth  and  pectinate  inferior
angles,  are similar to lower  balanoids  (Fig.  16,  A).  In  higher tetraclitines (D)  the inferior portion becomes comblike,  much a§
in higher chthamaloids (Fig.  14.  C), appal.ently an adaptation to life in the high intertidal. The first maxillae are essentially
balanoid, The third cind resemble the fouth more than the §eeond (E-G), as in chthanaloids, or one or both rami are antenniform
or bear speciahized serrate setae (F, H and I).

?#g==ec±6aLFr#n3'a`:„C<ir;:a::,.<Ba#n°H£^d^eLa.:.A_ann_a+`T`..,S3l_i9?brala`n,u_S__(Pa.thybalan.us)pentg.erin_i.,_B,Balanusamphitriteamphi.t|:t%*catgronhdLE"37k=ns+khen::::.ap:.5:^oLe-::f_m^o:_t'_C-:,I_n_3:-_.I,|M^e-ga-bit.;;`s_-i;i_t-tlcri:-.,:_fr',_.i:i;uu=:w%;;i::::I.i.:%euc%%:-'
T=,jAh#=toTe9#uns£(€o#t^?^b*=^us±^t.er^e.9:`%!u.s==±c_T±a.c_onii.ir?-A`=°=t-;i.ife=i:5*;.i,uX%%=bu£:=.E;.Fu%e#eBC%£
nz/6i.Jks   Labra of balanoids are generally thin and deeply incised;  mandibles  tend to have molariform rather than pectinated
or combed inferior portions;  fist mariuae are undistinguished (8 and C).  In primitive species (A),  the labrun has but a shallow
notch and  the mandible,  in having an incisiform inferior portion,  resembles  that of the lower balanomorphoids.  Marked  de-
partures from this facies are seen in commensal forms such as the wholly parasitic coral barnacle, Hoefai.a (D).

The  third  cirrus  always  more  closely  resembles  the  Second  than  the  fourth,  even  in  primitive  species  (E),  and  its  rami
are  never  antenniform.  Rather,  it  is  the  anterior  ramus  of  the  first  cirrus  that  takes  on  antenniform  characteristics  in
some higher forms (F and K). Anterior cirri become variously thickened and in species without markedly specialized setae or
spines,  the anterior margin of the articles may become markedly prot,uberant  (G).  Complex setae,  as  Seen in many chthanaloids
and  higher  balanomorphoids,  are  not  found  in  balanoids.  Conversely,  the  so.called  furcate  (H)  and  multifurcate  types
found  in  certain   species  of  the  group  of  ,BOJanks   ompbotrz.ce   (Henry,   1973)   have  not   been  observed  in   the   first   two
superfamilies. On the other hand, complicated arrays of spines commonly develop in balanoids (I and J), in free living forms,
butespeciallyincommensalsofspongesandcoralswheretheymaybeusedtocleartheapertureandpreventovergrowthby
the host.
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COMPOSITION AND DEFINITIONS OF SUPRAGENERIC TAXA

An  abbreviated  definition  is  given   for  all
suprageneric  taxa.  Where  appropriate,  the  type
genus and related genera are indicated.  For each
genus, the author. date and page, and the number
of  fossil  and  extant  species  included  are  given.

BALANOMORPHA Pilsbry (1916:  14)

Thoracic  cirripeds  lacking  peduncle;  bilater-
ally    symmetrical    shell   composed    of   carina,
rostrum.  and  one  to  three  pairs  of lateral  com-
partmental  plates  that  may  be  variously  fused
or  totally  concrescent;  opercular  valves  paired
when   present,    with    members    of   each    pair
separate,  articulated or concrescent;  hermaphro-
ditic  (a  few  species  of  Archaeobalaninae  have
complemental males).

CHTHAMALOIDEA Darwin (1854b: 446)
n. status

Wall composed of rostrum  and  one  to  three
pairs  of laterals;  rarely  supplemented  with  one
or  more   whorls   of  imbricating  plates   around
basal margin;  rostrum rarely compound;  parietes
solid;  radii  solid;  internally  wall  lacks  uniform
ribs;  articulation  of  opercular  valves  generally
deep.  articulating pairs  occasionally  secondarily
cemented  or calcified  together;  basis  commonly
membranous.   when  calcareous,   solid,   and  not
forming   complex   interdigitations    with    wall;
labrun buuate; crest nearly stralght or shallowly
concave,  but  without  medial  incision;  mandible
tri- or quadridentoid.  with  teeth usually  simple;
inferior angle finely pectinate or coarsely serrate;
cirrus  Ill  resembling IV more than  11;  cirrus  11
frequently  with  specialized  terminal  setae;  cirri
lacking  specialized  hooks  and   spines;   anterior
ramps   of  cirrus   Ill   occasionally   antenniform;
penis    without    basidorsal    point;    caudal
appendages when present multiarticulate.

CATOPHRAGMIDAE Utinomi (1968a: 36)
n. status

Wall  of  8  or  6  plates;  having  one  or  more
basal  whorls of supplementary plates;  mandible
tridentoid.

Genera:   Catopferagmzis   Sowerby  (1826:   328),
type  genus,   1   sp.;  Cotomerz4s   Pilsbry  (1916:
335),  1  sp.; PcicfoyczI.¢czem¢ Withers  (1935:  389),
1  sp.; OwoneJ¢smks Pilsbry (1911: 82),1  sp.

CHTHAMALIDAE Darwin (1854b: 446)

Wall of 8,  6,  or 4 plates;  lacking basal whorl
of supplementary plates;  mandible tridentoid or
quadridentoid.

PACHYLASMINAE  Utinomi (1968a: 36)

\`-all of 8,  6,  or  4  plates;  wall  sutures  finely
denticulate;  rostrum  compound  or  with  weakly
developed  alae:  scutum  higher  than  wide;  basis
commonl.v    calcareous;    mandible    tridentoid;
commonl.v with caudal appendages.

Genus: Pac^.\'/asma  Darwin  (1854b:  475),  type
genus, 9 spp.

EURAPHIII\-AE n. subfam.
(Group of C.  Aem6e/I.,

Nilsson-Cantell,1921:  275)

Wall of 8 or  6 plates;  sutures  often coarsely
serl.ate;    rostrum    with    well    developed    alae;
scutum    higher    than    wide;    basis    commonly
calcareous; mandible tridentoid; generauy lacking
caudal appendages.

Genera:   E%rapfo!.a   Conrad   (1837:   261),    type
genus,  10  spp.;  Octo77}e7i.s  Sowerby  (1825:  326),
3 spp.

CHTHAMALINAE Darwin (1854b: 446)
(.Group o£ C.  stellatus,

Nilsson-Cantel],1921:  275)

Wall of 6 or  4 plates;  sutures usually  finely
denticulate; rostrum with well developed alae or
rarely compound;  scutum wider than high; basis
membranous; mandible quadridentoid; teeth two
through  four  commonly  with  subsidiary  cusps;
generally lacking caudal appendages.

Genera:  CfafbcimciJzts  Ranzani  (1817:  276),  type
genus,    24   spp.;   /efeJ!.Its    Ross   (1971b:    269),
1  sp.;  refracfr£^cimaJ/ks  Newman  (1967a:  425),
1  sp.;  Cfoama!esG.pfao  Darwin  (1854b:  470),  3  spp.

BALANOMORPHOIDEA n. superfam.

Wall  composed  of rostrum,  carina,  and  one
to   two   pairs   of  laterals;   rostrum   compound;
parietes   solid   or   tubiferous;   when   tubiferous
often   secondarily  filled  with   chitinous   and(or)
calcareous   material;   radii   solid   or   tubiferous;
internal surface of compartments generally with-
out  uniform ribs;  articulations  between pairs  of
opercular valves generally shallow, valves never
calcified  together  secondarily;  basis  commonly
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membranous,   when   calcareous   solid   and   not
forhing   complex    interdigitations    with    wall;
1abrum    thick,    weakly    bullate;    crest    nearly
straight  or  shallowly  concave,  frequently  with
median  depression,  rarely  with  medial  incision;
mandible  quadridentoid;   teeth  simple  or  teeth
two through four wit,h subsidiary cusps;  inferior
angle  finely pectinate  or  coarsely  serrate;  cirrus
Ill  resembling  11  more  than  IV  or more  or  less
intermediate  between  11  and  IV;  cirri  without
specialized  spines  or hooks,  but  cirri  11  and  Ill
may  be  armed  with  specialized  set,ae;  rahi  of
cirrus  Ill  normal,  or  inner,  outer  or  hath  rami
antenhiform;    penis   lacking   basidorsal   point;
caudal appendages lacking.

CORONULIDAE  Leach (1817:  68)

Wall  of 8  (rostrum  discernibly  tripartite)  or
6 plates; plates of six-plated  forms  with  or  with-
out a median longitudinal sulcus; parietes tubifer-
ous;  tubes formed between inner and outer lam-
ina,  between internal buttresses,  or  between ex-
ternal ribs; interlaminate figures simple, dendritic
or anastamosing;  radii  solid;  basis membranous;
opercular   plates   when   present,   reduced,   not
articulated and not occluding aperture.

CHELONIBIINAE  Pilsbry (1916:  262)

Wall of 8 or 6 plates, each lacking a median
longitudinal    sulcus;    opercular   plates    weakly
articulated:   terga   well   developed;   borders   of
mantle  not  forming  a  hood  over  the  cirri;  one
row of con fluent wan tubes formed between irmer
and outer lamina.

Genera:    Cfre/onz.6i.a    Leach    (1817:    68),    type
genus,12 spp.

EMERSONIINAE  Ross (1967:  7)

Wall presumably of 6 plates,  each lacking a
median   longitudinal   sulcus;    several   rows   of
yertically    discontinuous    wall    tubes    betweenInner and outer lalnina.

Genus: Emersonz.ks Ross (I.n Ross and Newman,
1967:  7), type genus,1  sp.

CORONULINAE  Leach (1817: 68)

Wall   of  6   plates,   each   lacking   a   median
longitudinal   sulcus;   terga   vestigial;   opercular
plates lacking in Xe"obaihanzts ;  borders of mantle
forming a hood over the cirri;  single row of wall

tubes   formed   by   infoldings   of   outer   lamina
against the sheath.

Genera:   CoronztJa  Lamarck  (1802:   464),   type
genus,  8  spp.;  Cefapz.rats  Ranzani  (1817:  276),
1    sp.;    CefoJapcis    Zullo    (1969a:     17),     1    sp.;
Ctrypfo/apczs  Dall  (1872:  3oo),  2  sp.;  rztbi.cz.7ieJZci
Lamarck     (1802:     461),     1     sp.;    Xe7iobclJclnLls
Steenstrup (1851: pl.  3),1  sp.

B.1THYLAS.\IATIDAE Newman and Ross
11971:   138)

Wan of 6 or 4 plates: parietes solid and lack-
ing  regular  interml  ribsi  or  with  chitin-filled
longitudinal  tubes  amnged  in  a   single  row;
plates lacking radii; inferior mrgin of mandible
commonly pointed,  bearing a  for  small  spines;
all  cirri  lacking  specialized  setae;  one  or  both
rami of cirrus Ill and occasionauy cims 11 may
be antenniform.

BATHYLASMATINAE n. status

Wall of 6 or 4 plates; wall not permeated by
tubes;  basis  membranous,  but  inner  shelf  may
form  by  secondary  calcification;  scuta  oriented
essentially  perpendicular  to  basis;  tergum  lack-
ing distinct  spur;  cirrus  11  resembling  Ill  more
than I.

Genera: Bczfhy/a[smo Newman and Ross  (1971:
143),  type genus,  3  spp.;  Fessarefosmci  Withers
(1936:   591),   1    sp.;   TefrocfrcieJcismci   Newman
and Ross  (1971:  152),1  sp.

HEXELASMINAE n. subfam.

Wall  of  6  plates;  permeated  by  chitin-filled
tubes; basis calcareous;  scuta oriented essentiauy
parallel   to   basis;   tergum   with   distinct   spur;
cirrus 11 resembling I more than Ill.

Genera:   Hea;e/¢sma   Hoek   (1913:   224),   type
genus,  3. spp.; 4a7pto/asma  Newman  and  Ross
(1971:  158),  5  spp.

TETRACLITIDAE Gruvel (1903b:  160)

Wall  of 6  or  4  plates;  parietes  solid,  or  per-
meated by chitin, or having one or more rows of
tubes   containing   living   tissue   or   secondarily
filled   with   calcareous   and   chitinous   material;
radii well developed or obsolete, basis commonly
membranous;  inferior margin of mandible pecti-
nate  or  coarsely  serrate;  cirrus  11  and  Ill  com-
monly  armed  with  specialized   setae;   inner  or
outer or both rami of cirrus Ill either normal or
antenniform.
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AUSTROBALANINAE n. subfam.

Wall  solid,  or  permeated  by  chitinous  rods
or lamellae; radii solid, narrow or obsolete.

Genera:  Az/strobci/cLnzts   Pilsbry   (1916:   218   in
part,  ref.  to  8.  jmpe7.a!tor  only),1  type  genus,
1  sp.; EpapeJJcl Ross (1970:  3),  3  spp.

TETRACLITELLINAE n. subfam.

Wall   tubiferous;   tubes   never   filled;   radii
tubiferous or solid, broad, well developed.

Genera:   Tefroc/zteJJ¢   Hiro   (1939e:   273),   type
genus,  10  spp.;  Ivezuma7r®e/Ja  Ross  (1969:  242),
1sp.

TETRACLITINAE Gruvel (1903:  160)

Wall tubiferous; tubes commonly partly filled
wit,h   chitinous   and   calcareous   material;   radii
solid, narrow or obsolete:

Genera:     Tefrciczz.fai    Schumacher    (1817:    91),
type genus,  18  spp.;  Tesse7iaporo  Pilsbry  (1916:
259),  5  spp.;  Tesseraphac  Ross  (1969:  241),  1  sp.

BALANOIDEA Leach (1817: 68) n. status

Wall  composed  of rostrum,  carina.  and  one
to two pairs  of lateral compartments,  or wholly
concrescent;  parietes  solid  or  tubiferous,  when
tubiferous rarely secondarily filled; radii solid or
tubiferous;  when  basis  calcareous  internal  sur-
faces  of compartments  commonly  with  uniform
ribs;  basis  commonly  calcareous,   solid  or  per-
meated   by   tubes,   rarely   membranous;   when
calcareous   commonly   forming   complex   inter-
digitations  with  wall;  opercular  valves  occlude
aperture;  articulations  between  pairs  generally
shallow,   or  fused;  labrum  thin,   never  bullate;
crest with pronounced medial incision; mandible
quadri-  or  quinquidentate;  second and  following
teeth  with  one  or  more  subsidiary  cusps;  fifth
tooth  often  vestigial;  inferior  angle  commonly
molariform;  cirrus  Ill  resembling  11  more  than

TDarwin  (1854b:   290)  noted,   on  the  basis   of  several  Shell

characters  and  the  nature  of the  third  cirrus,  that BcizcznL4s
imperatoT waLs ctosel  to  Tetraclita thiin to  Balanus,  but  he
nonetheless  assigned  it  to Bojc}nu!s.  Pilsbry  (1916:  218)  pro-
posed  the  subgenus AwstroboJorizts,  with BojoRws  I.mperotor
as  the  type  species.  However,  Ro§s  (1971:  266)  noted  that
I.mperator  was  not  a  Bohanzts,   but  a  six-plated  tetraclitid,
and  subsequent  studies on arthropodal structures confirms
this   affinity;  Attsfroba7/cmc.s   ;7xperofor  is   assigned  to   the
Tetraclitidae   herein.   This   change   necessitates   erecting  a
new genus for  the remaining three taxa  originally assigned
to  ALtstrobalcz7iL4s  by  Pilsbry.  We  propose  Notobalalius  Ross,
herein (Gr.  riotos,  southern, and Ba!/o„ws ), with Ba!J¢%ws #os-
cz//I/s  Darwin,   1854b,  as  the  type  species,  and  assign  this
genus to the Archaeobalanidae herein. The species assigned
to IVotobozcz7iL4s  may  be characterized as  follows:  shell  small,
non-tubiferous;  inner  basal  surface  bears  irregular  ridges;
radii  narrow;  basis  calcarcous,  and  non-tubiferous;  scutum
with crests for insertion of lateral depressor muscle.
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IV; cirri usually without specialized setae, but not
infrequently  armed  with  specialized  hooks  and
spines;  rami  of  cirrus  11  or  Ill  never  antenni-
form;   rami   of   cirrus   I   subequal   or   grossly
unequal;  lacking  caudal  apendages;  penis  with
basi-dorsal point  (rudiment  thereof in  Semibala-
ninae).

ARCHAEOBALANIDAE n. fain.

Wall  of  6  or  4  plates;  parietes  solid,  rarely
tubiferous;   tubes  uniformly  or   irregularly   ar-
ranged   and   formed  between  inner   and   outer
laminae;  when regularl.v  arranged  interlaminate
fingers simple. linear: radii solid: basis commonly
calcareous, rarely tubiferous.

ARCHAEOBALA.\TINAE n. subfam.

Wall   of   6   or   4   plates;   parietes   solid   or
tubiferous;   when   tubiferous,   tubes   uniformly
arranged  in   single   row;   interlaminate   figures
simple;  basis  calcareous  or  membranous,  when
membranous wall solid.

Genera:    ArcfaaeobcL/cL72zts    Menesini    (1971:    9)
type  genus,  1  sp.;  Actr.72obcLjci72zts  Morolii  (1967:
923),   7   spp.;   KcitfapcLJmeri.ci   Ross   (1965a:   61),
2  spp.;  Arm¢toba7/c}ntts  s.  s.  Hoek  (1913:  159),
15    spp.;   ArmaitobcLZoriz4s   /Hej#ecrez/sfa7/   Zullo
(1961b:  72),  2  spp.;  Chi.ronci  s.  s.   Gray  (1835:
3T|,   6   spp..,   Chi,rona   (StriatobcLlanus)   Hock
(1913:   159),   8   spp.;   SoJ!.czobciJa7iws   s.   s.   Hoek
(±913..   159),   15   spp..,  Solidobalanus   (Hesperi-
bc}Jc}7.z4s/   Pilsbry   (1916:   192),   15   spp.;   So/z.do-
baiJo"z4s  /Botfaybde%z4s/  Hock  (1913:  230),  1  sp.;
Notobalanus  n.  gen.,  3  spp.I;  EZ77w.7i}.Its  Leach
(1825:   210),   3   spp.;   A4lembranobcLha7izts   Hoek
(1913:   159),   7   spp.;  AcostcL   Leach   (1817:   69),
54   spp.;   Co7{ape¢   Say   (1822:   323),   16   spp.;
Psez4czoa7ccLsfa7     Nilsson-Cantell     (1930b:      11),
1    sp.;   Eocerotocoricho   Newman   and   Ladd
(1974:  387),  2  spp.

SEMIBALANINAE n. subfam.

Wall of 6 plates; parietes tubiferous; basally
tubes  irregularly  spaced,  not  in  discrete  rows;
interlaminate figures lacking;  basis membranous.

Genus:  Se77".ba[Jc{7®z4s  Pilsbry  (1916:   182),  type
genus, 5 spp.

PYRGOMATIDAE Gray (1825:  104)

Wall   of   4   plates   or   wholly   concrescent;
parietes   solid   or   tubiferous;   when   tubiferous
tubes occur between outer lamina and sheath, or
between   external   ribs   of   wall;   interlaminate
figures   complex,   essentially  arborescent;   radii
solid;  basis  calcareous,  rarely  tubiferous,  mem.
braLnous in Pyrgopsella.



if itr     r.+h&~fti,   I;`L   .  a,`p,I,I.  ,  i  ~ .  `  \ ¢  .  r~  `r#\ A

39

PYRGOMATINAE  Gray (1825:  102)

Wall of 4 plates or wholly concrescent;  oper-
cular  valves  normal  or  modified;  when  normal,
tergum with weakly developed lateral depressor
muscle crests,  or  crests  lacking;  when  shell con-
crescent, sheath lacking paired sulci.

Genera: Pyrgomci  Leach  (1817:  68),  type  genus,
1    sp.;    Cci72te//z.Its    Ross   and   Newman   (1973:
150),  17  spp.;  Crewsz.ci  Leach  (1817:  68),  3  spp.;
Hz.roo   Ross  and  Newman  (1973:   153),   1   sp.;
IZoefai.ci  Ross  and  Newman  (1973:   161),   1   sp.;
IVobi.cL  Sowerby  (1823:  no  pagination),  6  spp.:
Sclui.g7iz.ztm  Leach  (1825:  210),  4  spp.;  Pyrgop
seJZc! Zullo  (1967a:  123),  2  spp.

CERATOCONCHINAE n. subfam.

Wall  of  4  plates;  opercular  valves  normal;
tergum   with   a   single   large   crest   for   lateral
depressor muscle.

Genus:   Cerotoco#cfoc}   Kramberger-Gorjanovi6
(1889:  50), type genus, 21  spp.

BOSCIINAE n. subfam.

Wall   wholly   concrescent;   opercular   valves
normal;   tergum  with   feebly   developed   lateral
depressor muscle crests, or crests lacking; sheath
with paired sulci.

Genus:    BoscZcI    Ferussac    (1822:    145),    type
genus, 4 spp.

BALANIDAE Leach (1817: 68)

``-all  of  6  or  4  plates;  parietes  tubiferous;
tubes  basically  in  single  uniform  row  formed
between   inner   and   outer   laminate   although
supplementary  tubes  may  form  basally;  inter-
laminate   figures   complex,   arborescent;   radii
either   sohid   or   tubiferous;    basis   calcareous,
commonly tubifcous.

Genera:  Bula]tus   Dacosta   (1778:   248),   type
genus,   131   spp.:   MegaboJci72zts   Hoek   (1913:
158),   49   spp.;   refnabalonz.s   Cornwall   (1941:
227)'  1  sp.
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CATALOG OF SPECIES

Super family Chthamaloidea Darwin,  1854, n. st,atus
Family Catophragmidae Utinomi, 1968

Genus Cafaphrngmzts Sowerby,  1826

CatophTagmus imbricatus Sowerby,1827, figs. I-6
SyNON¥.\IT DIAG`-OSIS:  Henry,1958:  217.
REFERE`.cEs:  Broch,   1922:298  (as   Ccifapforc{gmz4s  pj/sbryz.

n.  sp.):  Darwin,   1854b:490;  Gruvel.   1905a:196;   Pilsbry,
1916:335.  Verrill,  1901:22;  Weltner.  1897:274.

DlsTRIBi.TloL`-:     Atlantic:     Antigua,     Bermuda;     Pacific:
Panama, Co§ta Rica.

Genus PclcAydjcLdema Withers,  1935

PacAyd..adema cretoceztm Withers,  1935:390
DlsTRIBUTloN:  Upper  Senonian  (Cretaceous),  Ifo,  Sweden

(Withers  1953:103).

Genus Cotomerz/s  Pilsbry,  1916

Cotomerzts po/ymorzts (Darwin),1854b:487
SyNONyMy/DIAGNosls:  Pope,1965:16.
REFERENCEs:  Barnes  &  Klepal,1971:79  (pedicel  of  penis);

Broch,1922:299,  301;  1927a:506;  Bennet,t  &  Pope,  1953:
105;    1960:182;   Dakin   et   al,    1948:176;   Endean   et   al,
1956:88;  Gruvel,1903b:111:   1905a:195:  Guiler,1952:20;
Nilsson-Cantell,  1926:8;  Pflsbry,  1916:336;  Pope,  1945:356;
Weltner,1897:274;  Wisely  &  Blick,1964:162  (first  stage
nauphii); Womersley & Edmonds,1958:217.

DISTRIBUTI()N:  Southeast  Australia.

Genus  CAjonezcLsmzts  Pilsbry,1911

Chionelasmus daru)ini |P±lsbry|, +90rlc=188.
SyNONyMy/DIAGNoSIS:  Nilsson-Cantell,  1928b:446.
REF`ERENCES:  Gordon,1970:105;  Nilsson-Cantell,1938b:14:

Pilsbrv,1911:82;  1916:335;  Pope,1965:10.
DlsTRIBUTloN:    Hawaii;    Rodriguez   Is.,    Western    Indian

Ocean; 450-460m.

Family Chthamalidae Darwin,  1854
Sub family Pachylasminae Utinomi,1968

Genus Pczchy/os77?a Darwin,  1854

Pczcby/asmcz ciz/rtlncz.czczJm  Darwin.  1854b:480
S¥NONyMy/DIAGNosls:  Darwin,  1854b:480.
REFERENCEs:  Gruvel,  1905a:199;  Weltner,  1897:273.
DISTRIBUTloN: New  South Wales, Australia.

Pocfey/osmcz cfa[.rieHse  Pilsbry,1912:293
SyNONyMy/DIAGNosls:  Pilsbry,1912:293.
REFERENCE:  Pilsbry,  1916:329.
DISTRIBUTloN:  East China  Sea;  400m.

Pachylasma crinoidophilum Pilsbry, +9+I..8L
SyNON¥My:  Utinomi,1968a:24.
DIAGNosls:  Pilsbry,1911:81;  Utinomi,1968a:24.
REFERENCEs:   Krriger,   1911b:460;   Nilsson-Cantell,   1932a:

14;  Utinomi,1958a:307.
DlsTRIBUTioN:  Tokyo Bay to Kyusyu, Japan;  300-400m.

Pczchy/¢smc} dclrzojrN.onu!m  Pilsbry,1912:293
REF`ERENCE:  Pilsbry,  1916:329.
DISTRIBUTloN:  Sulu  Arch.;  150m.

PclcAy/osma ecaztc!czfz/in Hiro,  1939b:52
S¥NON¥M¥/DIAGNoSIS:   Utinomi,    1968a:31   (as   He]:e/czsma

ecczt/dofz/in).
D ISTRIBUTION:  Ogaswara  I.;  200m.

PacAy/czsma gi.gcz%feLtm  (Philippi),  1836:250
SyNONyMy/DIAGNosls:  Darwin,1854b:477.
REFERENCEs:    Gruvel,    1905a:198;    Kolosvary,    1942c:143;

1943a:77;  1951c:412;  Pilsbry,1916:329;  Relini,1969:169;
Stubbings,  1967:263;  Weltner,  1897:273;  Withers,  1953:
60,  61.
DISTRIBUTloN:    Mediterranean    (Sicily);    West    coast    of

Africa. Tertiary: Me§§ina, Sicily.
Pc[chy4asJria I.ntcgn.rosfrztm Broch,1931:50

DlsTRIBUTlor.-:  Kei Is.;  140m.
Pachylasma japonicum Hiro,1938..65

SyNON'}I`. DI `G`-OSIS:  Utinomi,1958a:22.
REFEREr`cE:  Hiro.  1937c:430.
DlsTRIBUTlo\-:  Southwest coast of Japan;  55-364m.

Pachy/clsma sczttr.sfn.afa  Broch,  1922;301
SyNONyMy;DIAG.\.osls  Utinomi,  1968a:26.
REFERENCE:  Nilsson-Cantell.1927a:781.
DlsTRIBUTloN:   Southern   Japan.   South   China   Sea   to   S.

Australia;  132-2050m.

Sub family Euraphiinae n. subfam.

Genus  OcCo77}e7is  Sowerby,  1825

0ctomerris anguJosa Sowerby,  1825:244
S¥,\TONyM¥:  Barnard,  1924:98.
DIAGr`'osls:  Darwin,1854b:483.
REFERENCEs:   Barnes   &   Barnes,   1965a:391   (variation   in

egg  size);   Barnes  &  Klepal,   1971:79  (pedicel  of  penis);
Gray,   1825:104  (as  0.   sfucAbztri.I.  n.  sp);  Gruvel,   1903b:
109;  1905a:197;  Hiro,1932b:478;  Nilsson-Cantell,1938b:
12;  Pilsbry,  1916:334;  Ritz  &  Foster,  1968:545  (tempera-
ture  responses);  Sandison,   1954:69  (naupHi);  Stebbings,
1910:575,  Weltner,  1897:274.

DisTRIBUTloN:  South Africa.
Octomen.s  bru}r}r}ecl  Darwin,  1854b:484

SyNONyMy/DIAGNosls:  Pope,  1965:20.
REFERENCEs:  Barnes  &  Klepal,  1971:79  (pedicel  of  penis);

Gruvel,   1903b:110;   1905a:197;   Hiro,   1932b:471;   1939e:
252    (includes    discussion    of    0.    z.nfermed!.a);    Nilsson.
Cantell,1921:303  (as  OcfomeH.s  i."fermeczfcz  n.  sp.);  1925:
1;   1930b:10;   1931a:108;   1932a:13;   1938b:33  (as  0.   ..%£er-
medi.cI):  Utinomi,  1949a:25;  1954:22;  1958a:307;  Weltner,
1897:274;  Withers,1932:123  (as 0.  crossa! n.  sp.).

DlsTRIBUTloN:    Southern   Japan;    Philippines;    Indonesia;
New Hebrides; Australia; Mergui Arch.

Ocfomer7.s  szt/ccz±cz  Nil§§on-Cantell,  1932a:8
SyNONyMy:  Utinomi,  1970:345.
DIAGNosls:  Hiro,1939e:254.
REFERENCEs:     Hiro,      1932b:471;     1939d:242;      1939f:207;

Ooishi,   1964:195;   Rosell,   1973b:75;   Utinomi,   1949a:21;
1970:345;  Utinomi & Kikuchi,  1966:5.

DISTRIBUTloN:  Southern Japan to Formosa.

Genus .Ewrophi.a Conrad,  1837

Eztraphjcz cies£Ltczn.I. (Stubbings),  1963b:7
SyNONyM¥:  Stubbings,  1967:257.
DIAGNosls:  Stubbings,1963b:7.
REFERENCES:    Gauld,    1957:10    (as    Ctitfaoma/z6s    sfeJJa!£z4s

czepresszts);  Kolosvary,   1941b:70  (as  Chffoo7nalzts  cz.r7iczfus);
1943a:75  (as  CbfrfeomclzLts  cz.rra£L4s);  Longhurst,   1958:32,
59 |aLs Chthamalus  rhizciphorae  and C.  withersi|; NI\sson-
Cantell,   1938a:177  (as  C.   s.   c!apressws);  Sandison,   1967:
166 (naupliar stages);  Utinomi,1968b:169.

DlsTRIBUTloN:  West Africa.
Ewrapfafo apeJfoe¢. (Nilsson-Cantell),  1921 :292

SyNONyMy/DIAGNosls:  Nflsson-Canteu,  1921 :292.
REFERENCEs:  Hiro,  1936d:229;  Kolosvdy,  1941b:70;  Nflsson-
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Canten.1926:1.
DisTRIBiTlct.`:  Ja`'a.

\,/   Euraphia calcalcobasis (Henry|,1967..30
`          REFE:RE`-CE=.`-ewman,1961:148.

DlsTRIBITloN: Tuamoto Is.
\fEttsT:::\at:iv:y#i%#Ts:Bryins]b9r]y::3::6:315;pope,ig65:35.

RE:FERENCEs:   Endean  et  al,   1956:88;   Foster,   1974:42;   Hiro,
1937b:51;  Kolosvtry,  1941b:70;  Nilsson-Cantell,   1921:278.
296;  1930b:8;  1932d:3;  Rosell,  1972:184;  Stephenson  et  al,
1958:268;  Zevina & Tarasov,  1963:84.

DlsTRIBUTloN:  Australia;  Phinppines; Palau ls.;  Indonesia.
`,'  Euraphz.a depresscz (Poh),  1791:27

\       SyNONyMy:  Southward.1964b:241.

DIAGNosls:  Utinomi,1959a:392.
REFERENCEs:     Barnes.     1956c:309     (biometry):     Barnes     &

Bames,   1964a:19  (exposure  to  air):   1964b:3  (distribution
and   ecology):   1968a:146   (variations   in   egg   production):
Barnes  &  Klepal,   1971:77  (pedicel  of  penis):  Carli.   1966a:
277   (mandible   deformities);   1966b:115   (morphology   and
ecology);    Darwin,    1854b:456;    Gauld,    1957:10;    Gruvel,
1905a:2ll;  Hammen,1972:435  (lactate oxidation);  Huve &
Huve,1954:330 (zonation);  Kolosvary,1939c:169;  1941b:
68;  1943:74;  Monterosso,  1933:17  (morphology  and  biol-
ogy);  Nilsson-Cantell,  1938a:177;  Pilsbry,  1916:17  (mor-
phology  and  biology);  Nilsson-Cantell,  1938a:177;  Pilsbry,
1916:304;  Ranzani,  1818:83  (as  Cbfhamalzts  ghaber n.  sp.);
Relini,   1964:402;   1969:170;   Riedl,   1963:256;   Stubbings.
1963a:7;  Tenerelli,  1952:92  (biology);  Utinomi,  1959a:382
(aLs ChtharT.alus  stellatus rr.axima)., We\tner, \897-.273.

DlsTRIBUTloN:  Mediterranean:  Gibraltar  to  Israel,  Adriatic
and Black Seas.

Euraphia hembeli Cor\Iird, L837.`26\
SyNONyM¥:  Henry,  1957:29.
DIAGNosls:  Pilsbry,1916:324;  Newman,1961:145.
REFERENCEs:     Darwin,     1854b:465;     Gruvel,     1905a:205;

Gordon.1970:107;  Kolosviry,1941b:70;  Kruger,1911a:4;
1911b:460;  Nilsson-Cantell,1921:278,  290;  Pilsbry,1928:
310;  Weltner,1897:272.

DISTRIBUTloN:  Hawaiian,  Caroune,  and  Sunda  ls.;  Ceylon.
Ewraphic[ £nterfe#tcl  (Darwin)  1854b:467

SyNONyMy/DIAGNosls:  Pope,  1965:29.
REFERENCEs:   Foster,   1974:39;   Gordon,   1970:110;   Gruvel,

1905a:206;   1912a:349;   Hiro,   1936d:227;   1939e:251;   Hock,
1913:269;     Kolosvary,     1941b:70;     Newman,     1961:143;
Nilsson-Cantell,   1921:278;   Pilsbry,   1916:324;   1928:310;
Tokioka,1953:123;  Utinolni.1949:21;  1954:22;  1968:169.

DISTRIBUTloN:  Indonesia  north  to  Ryukyu  and  Tokara  ls„
eastward to Hawaii and Pitcairn I.

Eztraphzo pi./sb7:);I. (Hiro),  1936d:227
SyNONyMy/DIAGNosls:  Hiro,  1936d:227.
REFERENCEs:   Hiro.   1937c:429;   1938c:1687   (resistance   t,o

exposure);   Kolosvary,   1941b:70,   76   (forma   typz.ccz   and
%ewseeJo7.d..czts);    1943a:77;    Ooishi,    1964:195;    Utinomi,
1949a:2l:  1954:21;  1958b:51;  1969b:51;  1970:345;  Utinomi
& Kikuchi,  1966:5.   , .~

DISTRIBUTlori:  Southern Ja`f]an.•,(gaesg--- ^3
REFERENCEs:  Lacombe  &  Monteiro,  1974:633;  Pope,  1965:

40;  Stubbings,1963b:11.

`EEr\aspThRi'aBUw::°hg;s£#£\£b%S?,=Lagn+a6#8at283Ede
SyNONyMy/DIAGNoSIS:  Pope,  1965:39.
REFERENCEs:  Barnes  &  Klepal,  1971:77  (pedicel  of  penis);

Broch,   1931;   131;   Hiro,   1937b:49;   Karande,   1967:1245
(fouling);    Karande    &    Palekar,    1963b:130    (breeding);
1966:148;  Kolosvary,   1941b:70;  Longhurst,  1958:59,  85
/C.   czesfztczri-I./,.   Morton,   1973:491;   Nilsson-Cantell,   1921:
295;    1930b:8;     1931a:107;    1938b:31;    Rosell.     1972:182;
1973b:74;     Stubbings,     1963b:11;     1967:259;     Utinomi,
1968b:168; Zevina & Tarasov,1963:83.

DISTRIBUTloN:  Mergui Arch.; Australia;  Philippines;  India;
Madagascar.

Subfamily Chthamalinae Darwin,  1854

Genus  CferfearmciJLts  Ranzani.1817

Chfhc}mc}/I/s  c.Rg.WSCI.£ergwm  Pilsbry,  1916:305
SyNONVMV/DIAGNoSIS:  Ross,  1968:2;  Southward,  1975:20.
REFERENCEs:  Barnes  &  Klepal.   1971:77  (pedicel  of  penis):

Henry,   1954:444;  Kolosvary,   1939c:161;   1941b:68;  Mar-
shall,   1953:435   (as   a.   sfe/Za[CL(s);   Newell  et  al,   1959:209;
Nilsson-Cantell,     1933:506;     1939a:3;    Pilsbry,     1927:37;
Sm]th  et  al.  1950:134:  Stephensen  &  Stephensen,   1950:
389  (as   C.   sfetlafusl:   1954:80   (as   C.   sfe//cLfzts);   Voss   &
Voss,   1960:102   las   C`.   sfe//acus);   Wells.   1966:92   (as   C.
sfe/locus); Werlier.  1967:70 las  C'.  sfe//otws).

D ISTRIBUTlo`-: Caribbean.
Chthamalus anisopoma P+isbry. L9\6..317

S¥NONyMT:  RoSS.  196Z:8.
DiAGNOsls:  pilsbry.  igi6:3iT.
REFERENCES:   Barnes   &   BarDes.   1965b:392   (variation   in

egg size);  Henry,1942:127:  1913£T.2:  1960:144:  Kolosviry,
1941b:70;  Nilsson-CantelL  192l=2T6_

D ISTRIBUTloN:  Gulf of California.
Cb f4c.rna/ws c2" Cer!riofws Darwin.  185{:460

SyNONyMy/DIAGNoSIS:  Pope,  1965:15.
REFERENCES:     Anderson,     1969:183    Ienbr}-olog}.     and

phylogeny):  Barnes  &  Klepal,  19Tl:TT  ls(rut(ure  of  the
penis);   Bennett   &   Pope,    1953:105:    19cO182:   Brach.
1916:14;  1922:305;  Dakin  et  al,1948:176:  End-et  al.
1956:88;  Gruvel,1903b:113;  1905a:203:  1911:29':2.1912a:
349;    1920:52;    Guiler,    1952:20:    Kolos`'il}-.    IgLllb:70:
Nilsson-Cantell,  1921:277,  285;  1926:10:  19ZTa:T8l:  Pils-
bry,   1916;296  (footnote);   Pope,   1945:356:   RoedL   l9T2:
174;   1973b:74;   Utinomi,   1968b:170;   Weltner.   1897:2Tl;
1900:308:  Wisely  &  Blick,1964:163  (nauplii):  u-onrersky'
&  Edmonds.1958:214  (ecology).

D lsTRIBUTloN:  Australia;  Tasmania.
Cfafhcimcz/ws  oricjgwzts  Phihppi,  1887:224

SVNONVMy:    Ortmann,    1902:250    (?    =    BaJcznus    Dan.ans
Sowerby).

D ISTRIBUTloN:  Miocene,  Chile.
Cfachcimcizu;s  bedyczeL/i  Zevina &  Kurshakova,1973:187

DlsTRIBUTloN:  Easter  Is.;  southeast  Pacific.
Chthamalus challengeri Hock` 1883..±65

SyNONyMy:  Hiro.1932a:546.
D IAGNosls:  Nilsson-Cantell,1921 :279.
REFERENCES:  Barnes  &  Klepal,   1971:77  (pedicel  of  penis);

Bhatt  &  Bal,1960:439;  Broch,1927d:136;  1931:53  (as  C.
cAci//ongerj   forma   farafaaLfczztensjs   nov.):   1947:5;   Gruvel,
1903b:113;   1905a:203;   Hiro,1932b:469;   1935c:215,   227;
1937c:429;  1938c:1687  (resistance  to  salinity  and  insola-
tion);  1939a:128;  1939f:207;  Kolosvary,1941b:70;  1943a:
75;    Kruger,     1911a:46;     1911b:460;     Luckens,     1968:75
(breeding and settlement);  1969:251  (breeding and  settle-
ment);    1970a:35    (predation    and   zonation);    1970b:161
(seasonal  distribution);  Nilsson-Cantell,   1921:279;   1925;
23;    1927a:    781;    1932b:8;    1932e:2;    1938b:31;    Pilsbry,
1916:307;   Pope,   1965:52:   Tarasov   &   Zevina,   1957:256;
Utinomi,   1949a:21;   1954:25:   1958b:51;   1962:215;   1969b:
51;  1970:345;  Utinomi  &  Kikuchi  1966:5;  Weltner,  1897:
272,  Zevina  &  Litvinova,  1970:174;  Zevina  &  Tarasov,
1963:79.

DlsTRIBUTloN:   Japan;    Bonin    Is.;    Philippines:    Indonesia;
Indian Ocean;  Red Sea.

Chthamalus challengeri krchatauensis Broth.1931..58
SyNON¥M¥:  Hiro,  1939e:249  (=  a.  moro  Pilsbry);  Karande

&  Palekar,1963a:231  (=  C.  marzaye„sz.s).
Chthamalus challeT.geri nipponensis PLlsbry. ±9±6..309

S¥NON¥M¥:  Nilsson-Cantell,1921:279  (=  C.  c.  chc}/jengerz.).
Ch£Aama/z4s ci'rrofws  Darwin,  1854b:461

S¥NON¥MV/DIAGNoSIS:  Pilsbry,1916:321.
REFERENCES:    Gruvel,    1903b:113;    1905a:202;    1912a:349;

Kolosvary,    1941b:70;    1943a:75;   Nilsson-Cantell,    1921:
277;     1957:16;     Pilsbry,     1909:71;     Weltner,     1897:272;
1898b:6;  1900:305;  Zevina &  Kurshakova,1973:183.

D ISTRIBUTloN:  Chile;  Peru;  Ecuador.
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CA£Aomo/L!s  c!cz//I.  Pilsbry,1916:316
ST,`oN¥My:  Cornwall,1955b:23.
DiAG`\osls:  Pilsbry,1916:316;  Henry,1940a;17.
REFr]RE\CEs:   Barnes   &   Barnes,   1965a:392   (variation   in

egg   size):   Barnes   &   Gonor,    1958:194   (neurosecretory
cells):  Barnes  &  Klepal.  1971:77  (pedicel  of  penis):  Corn-
wall,    1925:472;    1937:232;    1950:318;    1953:76    (nervous
system);  1955a:36;  Dayton,1971:351  (community  organ-
ization);   Henry,    1942:121:   Hiro,    1932b:469;    1935c:215;
Kolosvary.    1941b:70:    1943a:76:    Nilsson-Cantell,    1921:
277;  Rice,  1930:249  (distribution  in  communities):  South-
ward  &  Southward.  1967:8  (biology);  Stallcup,  1953:143;
Tarasov &  Zevina,1957:256;  Utinomi,1970:345.

DlsTRIBl-Tlo`-:   Unala§ka   to   central   California;   northern
Japan.

Cftfhama/us denfacws  Krauss.1848:135
S`-`o``-.`n  DI.`G.\osls:  Stubbings,  1967:252.
REfE:RE`C`Es:  Barnard,   1924:97;  Barnes  &  Barnes,   1965a:

392   (`'arlation   in   egg   size):   Barnes   &   Klepal,   1971:77
lstructure   of   the   penis);    Broch,    1924b:202;    Darwin,
1851b:463;   Day  &  Morgans,   1956:303;   Gauld,   1957:10;
Gruvel,1903b:113;  1905a:204;  1912a;345;  Hoek,1883:164;
1913:xvii;   Kolosvary,   1941b:68;   Millard,   1950:270;   Mil-
lard  &  Broekhuysen,   1970:298;   Nilsson-Cantell.   1921:277,
282;    1931a:107;    1938a:176;    Ritz    &    Foster,     1968:553
(temperature   response);    Sandison,    1954:94;   Stebbing,
1910:574;     Stubbings,     1961b:19;     1961c:183;     1963b:13
1964b:333:     1965:885:     Utinomi,      1968b:169;     Weltner,
1897:272.

DlsTRIBUTloN:  West  coast  of  Africa  as  far  north  as  Cape
Verde    ls.,    southeastern    coast    of    Africa    north    to
Madagascar and Mauritius.

Chchamalzts fissL4s Darwin,  1854b:462
STr\'oNyMy:  Ross.  1962:36.
DIAGr\osls:  Henry,1942:121.
REFERE\'cEs:  Augenfeld,   1967:92  (metabolism);   Barnes  &

Barnes,    1958a:550;    1959h:516   (metabolism);   1965a:392
(variation  in  egg  size);  Barnes  &  Klepal,   1971:77  (§truc-
ture   of   t,he   penis);   Broch,    1922:308;   Conneu,    1970:49
(predation);  Gruvel,1903b:113;   1905a:202;  Henry,1943:
368;    1960:144;    Kolosvary,    1941b:71;    1943a:75;    1947e:
361:  1951b:292:  Nilsson-Cantell,  1921:276;  Pilsbry,1916:
317,  Weltner,1897:273.

DisTItlBUTioN:  Sam  Francisco,  south  into  Gull`  of  California.
Chthamalus  fTagilis  Darwin,  L854b..456

SyNONyMyiDIAGL\'oSIS:   Pilsbry,   1916:297;   Stubbings,   1967:

262;  Southward,1975:19.
RErERF,NCEs:  Barnes  &  Klepal,   1971:77  (pedicel  of  penis);

Bousfield,    1954:123:    Brach,    1927c:19;    Crisp   &    South-
ward,   1961c;271   (cirral  activity);   Cordon,   1969:139   (in-
fluence  of  salinity);  Gruvel,1903b:113;  Henry,1954:444;
Johnson,   1958:205  (fungal  parasite  in  ova);   Kolosvary,
1941b:68;      1943a:74;     MCDougall.      1943:351;     Nilsson-
Cantell,1921:277;   1928a:30;   1933:505;   1939a:3;   Pilsbry.
1927:37;   Visscher,   1928a:327   (attachment);   Visscher   &
Luce,1928:336  (cyprid  reaction  to  right);  Wells,  1966:88;
Weltner,1897:273:  Zullo,1963b:8.

DlsTRiBUTloN:   Cape  Cod,   Massachusetts   south   to   West
Indies;  West Africa.

Chthamalus  irrLperatrix  P±lsbry. L916..320
SyNONyMy;DIAGNoSIS:  Pilsbry,1916:320.
REFERENCEs:   Kolosvary,   1941b:70;   Nilsson-Cantell,   1921:

276.
D ISTRIBUTloN:  Panama.

Cfa£Aomo/Its  /I.gzts±z.czts  deAlessandri,  1895:306
SyNONyMy/DIAGNoSIS:    deAle§sandri,     1906:283;    Withers,

1953:61.
DlsTRIBUTioN:  Phiocene,  Italy.

Chfhc}mo/Its  mcz/aye7.sz.s  Pilsbry,1916:310
SyNONVMV:  Utinomi,   1954:18;  Karande  &  Palekar,   1963a:

231;  Pope.1965:51.
DIAGNosls:  Pope,1965:51.
REFERENCEs:  Barnes  &  Klepal,   1971:77  (structure  of  the

penis);   Broch,   1916:14   (as   C.   oHfe»no€ws);   1922:307   (as

i?,i.i    Tt~+li?C          I.I   {i`L  't':_.   {=,\r+`,,  {)z,i.  f'aiv

C.   moro).,  +93L..E.3  (as  C.  challengeri  forrna  krakatauensis\,
55,   56   (as   C.    moro):   Daniel,    1955c:34   (as   C.    sfez/c2±zts
sfe/Zcicurs);  Darwin,  1854b:455  (as  C.  sfe//cifz/s);  Endean  et
al,  1956:88  (ecology  and  distribution);  1956:317  (ecology
and  distribution);  Foster,  1974:42;  Gruvel,  1912a;345  (as
C.   onfennafzts):   Hiro,   1937b:49  (as   a.   moro);   1939e:249
(as    C'.    moro),    250:    Hoek,    1913:267    (as    C.    steJhafzts);
Karande.    1966:148;     1967:1245    (fouling):    Karande    &
Palekar.     1963a:231;     1963b:130     (breeding    activity):
Kolos`.ar}..  1941b:70;  1943a:76;  Krtiger,   1914:435  (as  C.
sfe//afus   `.ar.  communz.s);   Nilsson-Cantell,   1921:277   (as
C.  moro):  2T9 tc.  chaJ/engert.  in part);  1934b:50  (C.  moro);
1938b:30   las   C..   sf€/focus   sfe/ZclfLts),   31;   Pilsbry,    1916:
304  (as  C`.  sf€//afzis  sfe//aft/s);  311  (C'.  moro);  Stephenson
et  al,  1958:268  linsular  ecology);  Southward,  1964b:252;
Stubbings,   1936:19   (as   C`.   sfeJJafus);   1961a:171;   1963a:
328;  Rosell,   1972:ITS  lquestions  synonymy  of  C.   moro
with    a.     mo/a}'er!s[.si:     l'tinomi.     1949a:25;     1968b:169;
1969:82;  Zevina and Taraso`-.  1963:80.

DISTRIBUTloN:  From  Persian  Gulf.  India,  Pakistan,  Malay
and   South   China   Seas   [o   Formosa:   also   Indonesia,
Phhippines, Palau Is.

C4£4omo/ws  mi.crofrecus  Corn"-an.  193T:232
SyNONyMV;DIAGNosls:  Cornwall.1951:319:  Newman,1975:

269 (=  C.  fi.ssus).
REr`ERENCE:  Henry.1942:127  ldistribution  list).

Cfachoma/ws pcmczmensi.s  Pilsbr.v.1916:319
SyNONyMy/DIAGNosls:  Pilsbry,1916:319.
REFERENCEs:  Nilsson-Cantell,1921:2TT:  Kolos`Jary,  1941b:

70-
DlsTRIBUTloN: Quarantine  1„  Panama.

C'Acfrcimci/tis perm!.£!.ni  Zevini  &  Litvino\.a.19TO:178
Dls'l`RIBu'rlo,\:  Red  Sea  (possibly  C.  rna/a`t'ensis).

Chthamalus  scabrosus  Darw±n`  1854b..468.
Sy\o\'TM\':  Nilsson-Cantell,1921:278.
DIAG\osls:  Pilsbry,1916:323.
RLr`ERr:\cr:s:    Gruvel,     1903b:113:     1905a:205:     1912a:349;

Kolosvary,   1941b:70;   1943a:76;   Nilsson-Cantell`   1957:6;
Pilsbry,   1909:72;   Weltner,   1895:291;   1897;272;   1898b:6;
1900:305:  Zevina  &  Kurshakova,1973:183.

Dls'l`l{lBUTloh:     Peru    to    Tierra    del    Fuego:     Patagonia;
Falkland Is.

Chthamalus  stellatus  |PoLi|,  L791=29
Sy\()\\'MT:  Southward,1964b:241.
DIACL\os[s:  Southward.1964b:247:  Utinomi,1959a:392.
RL;rERE,\c`Es:     Annandale,     1906:149:     Barnes,     1956b:355

(growth  rate);   1956c:309   (biometry);   Barnes   &   Barnes,
1958a:550     (self-fertilization);     1959h:515     (metabolism);
1964b:1   (distribution  and  ecology);   1965a:391   (variation
in   egg   size):   1966a:83   (ecological   and   zoogeographical
observations);   1966b:247  (recovery  from  severe  winter);
1968a:135  (egg  number  and  variation);  1969b:36  (seasonal
changes  in  oxygen  consumption);   1974:197   (embryonic
development & salinity);  Barnes &  Crisp  1956d:631  (self.
fertilization);  Barnes et al,  1963f:233  (dessication/anaerobic
conditions);   1970:70  (resistance  to  impaction);   1971:173
(spermatozoa);   1972:89   (body   weight   and   biochemical
composition);  Barnes  &  Klepal,1971:77  (structure of the
penis);   Bassindale,   1936:57   (development,al   stages);   1958:
381;    1961:485;    1964:36;   Bhatnagar   &   Crisp,   1965:419
(salinity  tolerance  of  larvae);  Bcequet-V6drine,   1956:2159
(tidal   rhythym   and   growth);    1957:1545   (parasite   of);
1958a:484   (parasite   of);   1958b:2440   (parasite   of);   1961:
549    (parasite   of);    1963:1350   (structure   of   the   shell);
1965a:469  (parasite  of);   Bocquet  &  Ovechko,   1959:106
(salivary   glands);   Borradaile,   1916:135;   Broch,    1924b:
203;  1927c:19;  1927d:136;  Carli,1966b:115;  Caziot,1921:
54;  Connell,  1957:1  (competition);  196lb:710  (competition):
Crisp,   1950:311   (breeding  and  distribution);   1964a:208
(effect of severe winter); Crisp & Patel,1958:1078 (breed-
ing  and  ecdysis);   Crisp   &   Southward,   1961:271   (cirral
activity);   Daniel.    1955a:97   (gregariousness);    1955c:34;
1957a:305   (effect   of   illumination);   1957b:866   (tidal   in-
fluence);   Darwin,   1854b:455;   de   Alessandri,   1895:304;
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1906:283:     Fischer,     1872:434;     Fischer-Piette,     1955:37
(distribution):  Fischer-Piette  &  Prenant,  1956:18;  Fishel-
son.   1971:126:   Foster,   1970:377   (response   to   salinity);
1971a:12  (dessication);  Groom,1894:119  (early  develop-
ment):   Gruvel,   1905a:201;   1907d:5;   1912a;345;   1920:52;
Hatton  &  Fischer-Piette,   1932:1  (settlement  and  growth);
Hoek,   1875:58;   1909:272;   1913:267:   Kitching,   1950:820;
Klepal    &    Barnes,    1975:269    (ecology);    Knight-Jones,
1953:583    (gregariousness);     1955:266    (gregariousness);
Kolosvary,     1939a:178;     1941a:41;     1941b:68;     1943a:73;
1947a:31;  Krtiger,1911a:45.1911b:460;  1914:435:  1927a:
13;   1927b:4;   LeReste,   1965:53   (larvae);   Monod,   1933:7:
Monterosso.   1927-1932:(see  bibliography);  Moore,   1936:
701    (biology);    Moore   &   Kitching,    1939:521    (biology);
Moyse,  1960:120  (rearing  larvae);  Moyse  &  Nelson-Smjth`
1963:15     (zonation);     Nilsson-Cantell,      1921:277,      281:
1931a:107;     1938b:30;     1939c:92;    O'Riordan,     1967:291:
Patel  &  Crisp,   1960a:667  (influence  of  of  t,emperaturei:
1960b:104   (rate   of  embryonic   development):   Petriconi.
1969:539  (mouth  parts);   Pilsbry,   1916:302:   Pope.   1965:
24;    Powell,    1954:688;    Prenant    &    Teissier.     1923:lT2:
Relini,     1964;397;     Riedl,     1963:256:     Rosell.     19T2:iT2:
1973b:73;    Southward.     1950:408:     1951:Ilo:    195Sb:+03
(behavior);     1955c:423    (beha`.iort:     1957:323    (beha`.ior):
1962:162     (behavior):     1964a:39l     lcirral    acti`'ity     and
temperature);     1965:441     (metabolism     and     survival);
Southward  &  Crisp,   1952:416  (distSbution);   1954a:163
(distribution);    1956:211    (distribution);    1963:38   (fouling
organisms);     Stubbings.     1936:49;     1961b:18;     1963b:6;
1964a:107;  1965:885;  1967:251;  Summer,1909:373;   1911:
128;   Tarasov   &   Zevina,    1957:253;   Tenerelli.   1952:122;
1958:263;    1959a:1    (fertilization);    1959b:14    (female   sex
apparatus):    Utinomi,    1959a:381;    Visscher,    1928b:193
(survival   in   freshwater);   Weltner,    1895:291:    1897:272:
1898a:443:  1898b:9;  Williams,1950:311:  Zevina`   1963:73.

DlsTRIBUTloN:  British  Isles;  coasts  of  France,  Portugal  and
Spain;  Mediterranean and  Black  Seas;  western  coast  of   €
Africa   to   Cape   Verde.   Scattered   records   from   lndo-
Pacific need verification.

Chcfaclmci/Its  sfe//ofws  bi.s`i.r}ztc{£zt`s`  Pilsbry,1916:306
Sy.\'oNy+\1y DIAG,\osis:  Pilsbry,1916:306;  de  Oliveira,   1941:

24;  Southward,  1975:28.
RE[;EE=6N3C3=Siv¥s°s`::yca:Xte|i:4]]9bj::;L#sTu¥bg,°:9te6T3'

19;  1967:252;  Wells,1966:88.
DlsTnmuTl()N:   Rio   de   Janeiro   and   Santa   Catarina   ls.,

Brazil:  Lagos,  Nigeria:  St.  Andrews Bay,  Florida.
Chtho!malus  siellatus-cornutus  NL\s±on-Carite\l.  \925..25

DisTltll3u'rl()r\:  St.  Vincent,  Brazil;  Isla  de  Flores,  Uruguay.
Chthamalus  stellatus  thompsoni Henry,1958..Z20

D ls'rRIBu'l`i()N:  Bermuda.

GenusJefaJi.us  Ross,1971

Jehlius  gilmoTei FLoss,1971..271
DlsTRII}Url`[oN:   Islas   Sam   Ambrosio   and   San   Felix,   Chile

(Zevina  &  Kurshakova,1973:184).

Genus  Tefracfr£Aomcz/ws  Newman.  1967

Te trachtharrralus oblitteratus NewrnaLn, L967 ..425
REFERENCEs:     Achituv,     1972:126     (zonation);     Fishelson,

1971:113  (ecology);  Morton,1973:491;  Southward,1967:
437    (ecology    and    cirral    activity);    Taylor.    1968:146
(ecology);  Zevina  & Litvinova,1970:174.

DlsTRIBUTloN:    Gulfs    of    Aqaba    and    Suez;    Seychelles;
Mauritius; Aldabra.

Genus Chomoesi.pho Darwin,  1854

Chamoes!.pho  brzt"nco Moore,  1944:320
SyNONyMy/DIAGNosls;  Moore,  1944:320.
REFERENCEs:    Foster,    1967a:85;    1967b:33   (early   stages);

Luckens,   1970c:497   (breeding   and   settlement);   Pope,
1965:63;   Ritz  and  Foster,   1968:545   (comparative  tern-
perature responses).

DISTRIBUTloN:  New  Zealand.
C'hc}mciesl.pAo  co/L4mncI  (Spengler),1790:192

SyNONyMy;DIAGNosls:  Moore,1944:316.
RH[`ERHi\cEs:  Anderson,  1969:183  (embryology);  Barnes  &

Klepal,  1971:79  (structure  of  the  penis);  Broch,  1922:308;
Bennett  &  Pope   1953:105;   1960:182:  Dakin  et  al.   1948:
176;   Darwin.   1954b:470;   Endean  et  al,   1956:88;   Filhol,
1885:489;    Foster,    1967a:84;    1967b:33    (early    stages);
Gruvel,   1903b:159;   1905a:282;   Guiler,   1952:20;   Hutton,
1879:329:  Jennings.   1918:63:  Linzey,  1942a:280;  Luckens,
1970c:497   (breeding  and   settlement);   Moore,   1944:316;
.\-tlsson{antell.1926:11:  Pope,1945:357;  Ritz  and  Post,er,
1965:.51.5  icomparati`-e  temperature responses);  Weltner,
1S9T:±T-3:   1599a:11.5:   1900:308:   V`'isely  and  Blick,1964:
16±   iabiindaDce  ol'   first   stage   nauplii);   Womer§ley   &
Edmonds.1965:jEZ cerokng}-I.

D :>:TF.:Birmt)` .+uEs[raE|: .\-et Zealand.
C`hamcesipho scii&difomis ELTin ls5lb-.iT 2

S``li``-u`.Dl.`G`asls    lbrvin.    1651b:1T2:    Zevina    &
Taraso`'. 1963:85.

REF'EFLE:`cEs  Gru`d  1903b:159:  190iaff3:  HoelL  1883:36;
Krtiger,   191la:4;   1911b:acl:   Pope.   1965:61:   \`'eltner,
1897:273.

D lsTRIBUTlo\-: South Chilia Sea.

Super family Balanomorphoidea n. quperin.
Family Coronulidae I.each, 1825

Sub family Chelonibiinae Pilsbry, 1916

Genus  CAe/on..bz.cz  Leach,1817

Cfre/oni.bi.cz cape//I.iij  de  Alessandri,  1895:300
D isTniBUTio,N:  Mio-Pliocene,  Italy.

C'fee/o~..bz.ci  caret+a  (Spengler),1790: 185
Syiv(3NyMy:  Pilsbry,1916:267.

E:B:rtl:£;[t:[9S:4aarB?a:I:~isT;]4e::3]39£5g:'3';f;r::dyaa]oef.f,|33§:£3:

Gruvel,      1905a:269;      H;nk's,      1840:333      (as     Bc2Jc2„zts
che/£rypefes);     Hire,J`1937b:69;     Hoek,     1913:xvii;
Kolosvary,   1943a99;   Korschelt.   1933:13;   Morch.   1852:

$7t,£noN#:#6%:T9t2;I,w:]9[3,8b].:86:68,:u*be£[¥::;,:88;:Z
Withers,1928a:391; Zuno,1963b:13.

DlsTRIRUTI().\:   Tropical   Atlantic   and   Indo-West   Pacific;
Miocene, Zanzibar.

Chelonibia clepressa Seg\ienz,aL,  L876..411
D Is'miBUTlo\':  Pliocene,  Sicily.

Che/on!.bz.ci  Aemz.`€phczerz.co  Rothpletz  &  Simonelli,1890:724
DlsTRIBUTloN:  Pliocene, Grand Canary I.

Cfae/on4.bi'ci  mo"cifz.  Gruvel,1903b:116
STNONTMy DIAGNoSIS:  Stubbings,  1965:894.
RErERE\TCEs:   Broch,   1924b:203;   Gruvel,   1905a:267;   Hiro,

1936a:61   (commensalism);   Korschelt,   1933:17;   Pilsbry,
1916:265;  Stubbings,  1967:297;  Utinomi,  1950:62.

Dls'l`RIBUTloN:  West Africa;  on  skin  of manatees.
Chelonibia manati crenatibasis  Pi\sbry,1916..266

DISTRIBUTloN:  Unknown: probably from loggerhead turtle.
Cfae/o7zi.bi.cl  mancifz. /obcifobarsz.s  Pilsbry,1916:266

REFERHLr\-cEs:     Henry,     1954:444;     Kolosvary,     1942c:146;
Wells,  1966:86.

DISTRIBUTloN:  Florida;  on turtles.

±Chelonibia patula (Ranzani), +8+8..86
SyNON¥My/DIAGNosls:  Pilsbry,   1916:268;  Stubbings,  1967:

297.
REFERENCEs:  Broch,1924b:203;  1927d:136;  1935:2;  1947:7;

Crisp   &   Costlow,   1963:22   (salinity   tolerance);   Daniel,
1955:32;   Darwin,   1854b:396;   Dawydoff,   1952:129;   Ed.
mondson,   1933:231;   Gauld,   1957:10;   Gordon,   1970:90;
Gruvel,  1905a;268;  1907d;8;  1912a:346;  Henry,  1954;444;
Hiro,     1936a:60     (commensalism);     Hoek,     1913:xvii;
Kolosvary,1943a:98:  Korschelt,1933:17;  Krulger,1911a:
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4;    1911b:461;    MCDougall,    1943:343:    Nilsson-Cantell,
1934b:61;   1938b:77;   Pearse,   1947:327;   1952:7;   Relini,
1969:169;  Ross,  1963b:225;  Ross  &  Jackson,  1972:203;
Ross  and  Newman,  1967:18;  Sandeen  & Costlow,  1961:
192  (pigment  activators):  Southward  &  Crisp,  1963:26:
Stubbings,  1961b:38;  Utinomi.  1950:62:  1958a:309:  Wells,
1966:86;  Weltner,   1897:254;  Willinms  &  Porter.   1964:

;   £5fiyL:¥i41.929b:56S Zctin & hitvinova, |97o:i74;

`\PEL=°FREhaTE=:=]  Athntic  to  Indorwest  pacific.

*RE_EEERE.,\ogn4:::7b:
OdrEI mnosa Korschelt,, 1933:2

I-I:aecE= Hiro. 1936a:61 (commensalism).cE=N#'8:nE;;:)1,::::::668
DIACNo§Is Nflsson-Canteu,1921:369; Daniel,1955c:31.
REFERENCEs:    Annandale,    1906:138;    Barnard,    1924:92;

Borradaile,   1903:443;  Broch.   1916:14;   1924b:202;   1931:
122;     1947:7;     Caziot,,     1921:51;     Darwin,     1854b:392;
Dawydoff,  1952:129;  de  Alessandri,  1895:391;  1906:314;
Edmondson   &   Ingram,    1939:258;   Fi§cher,    1884:355;
Gauld,   1957:10:   Gordori,   1970:94;   Gruvel,    1903b:115;
1905a:267;   1907d:8;   Heury,   1941:105;   1943:371;   1954:
444;   1960:147;   Hiro,   1936a:61   (commensalism);   1937b:
69;   1937c:470;   1939f:214;   Hock,   1913:xvii;   Kolosvaly,
1942c:149;   1943a:99;   1951c:41l;   1967b:392;   Korschelt,
1933:16:  Krtiger,1911a:57;  1911b:461;  Lanchester,1902:
371;  Linnaeus.1767:1108;  MacDonald,1929:537; M6rch,
1852:67;    Newman   et   al,    1969:R289;    Nilsson-Cantell,
1930b:19;     1931a:116;     1932d:258;     1938b:77;     1939a:5;
1957:7;  Filhi.  1958:126  (larval  stages);  Pflsbry,  1916:264:
1928:316; Relini.  1969:169; Riedl,  1963:258;  Ross.  1963b:
227;  Ross  and  Newman,  1967:18;  Stubbings,  1965:893;
1967:296;     Utinomi,     1949a:24;     1958a:309;     1969a:92;
1969b:53;  1970:359;  Utinond  &  Kikuchi,  1966:8;  Weltner,
1895:298:   1897:254;   1899a:443:   1910:528;   Wells,   1966:
86; .Zullo,  1963b:14.

DlsTRIBUTloN:  All  temperate  and  tropical  seas,  attached
to  turtles.  Miocene,  Cuba;  Phiocene,  Italy;  Pleistocene,
Florida.

Chetonibia testudinaria solida V\Tithers. \929b..568
S¥NONTMT:  Ross,  1963b:230.
REFERENCEs:  Ross & Newman,1967:19.
D ISTRIBUTloN:  Mio-Pliocene,  France;  Pleistocene,  Florida.

Sub family Emersoniinae Ross, 1967

Genus -Emerson..z4s Ross,  1967

Emersonl.us eybosyn-n« Ross. jn Ross & Newman. 1967c:8
REFERENCE: Newman et al.  1969:R290.
D ISTRIBUTloN:  Upper Eocene, Florida.

Sub family Platylepadinae n. subfam.

Genus Phatylepas GraLy.18Z5

Pfotyjepas decorofo Darwin, 1854b:429
S¥NONyM¥/DIAGNoSIS: Nilsson-Canteu,  1921:376.
REFERENCEs  Gruvel,  1905a:276;  1912a:350;  Hiro,  1936a:61

(commensalism);  1936e:319;  1937b:70;  Korschelt.  1933:22;
Nilsson-Cantell,  1921:376;  Utinomi.  1970:363;  Weltner.
1897:253.

DlsTRIBUTloN:   Galapagos,   through   Pacific   Oceania   to
western coast of Australia; on turtles and sea snakes.

Ptotyfepas hefasftyfos (Fabricius), 1798:35
STNONTM¥: Pilsbry,  1916:285.
DIAGNosls: Pilsbry,  1916:285; Hiro,  1937c:472 (mouthparts).
REFERENCEs:  Barnes  &  Klepal,  1971:89  (pedicel  of  penis),;

Brash.  1924a:18;  1924b:203;  1927c:30;  Daniel,  1955c:33:
Darwin.  1854b:428  (as  P.   bl.sseffobato);  Fischer,   1884:
359;   Gruvel.   1903b:151;   1905a:276;   Henry,   1954:444;
Hiro,  1936a:62  (commensalism);   1936e:319;  Kolosv6ry,
1943a:101;  1951c:412;  Korschelt,  1933:22;  Krtiger,  1912:
13:   Redni.    1969:169;    Richards,    1930:143:    Schwartz,
1960:116; Stiibbings.1965:899;  1967:300;  Utinonri.1950:
62;  1959a:384; Wdther.1897:253; Zullo,1963b:15.

DlsTRIBUTloNI An rtycal and sub-tropical seas; on turtles,
mantes, dngug

Ptoty lepas hexas tylos iehthyophila PSIsbny. L9±6..287
REFERENCE: Ryder.  1879:453 tas P. decorate).
D lsTRIBUTloN: On garfish; F]ndda.

Platylepas indicus Daniel 1958b:.]55
D ISTRIBu'r`ION: Madras, India: on 9ea makes.

J]fotyfopas Arztgen. (Kriiger).1912:12
STNONTMT: Ross,  1963a:153.
D I STRIBUTloN: 'I'hailand.

J}letyfopas mndtidecorote Daniel,1962b:641
D Isl`RIBUTloN: tittle Andrman I.; on green turtle.

Phatylepas ophiophilus I.z\nehestRI ,1902..8T \
STNor`r¥MyolAGNosls: Utinomi,  1970:360.
RE]i%E:r2c7E7?Bri:?.11993361:|62]2;t2;£L£5s4mb,:;43p33G6eT3v]%;

Korschelt.   1933:22;   Kruger.   1912:12;   Nilsson-Canteu,
1921:376;    1938b:77;   Pilsbry,    1916:285;   (renames   Cry-
ptolepas ophiophlus Kriigex us Platylepas krugeri).

D ISTRIBUTloN: Sea of Japan; Indonesia; western Australia;
India; Arabian Sea: on sea 9nake§.

Phatylepas uiilsoni Rose. 1968aL..158
D lsTRIBUTloN: Pleistocene, Florida.

Genus StomatoJepas Pilsbry, 1910

S¢omatoJepas eJego#s (Costa),  1838:17
SyNONVMy:  Hiro,  1937c:473.
DIAGNosls:  Pilsbry,1916:289:  Hire,1936e:314  (includes S.

proegusfotor   Pilsbry    1916:289   and   questionably   S.
tronst;ersa Nilsson-Cantell, 1930a:2).

REFERENCEs    Henry,     1954:444;    Hiro,    1936a:61    (com-
mensalism):   Holthuis,   1969:44;  Nflsson-Canteu,   1930b:
20;  Pilsbry,1910:304;  Relini,1968a:223;  1969:169;  Stub-
bings,   1965:902;   1967:300;   Utinomi,   1970:363;   Wells,
1966:87; Zuuo & Bleakney,  1966:162.

DISTRIBUTloN:  CosmopoHtan;  soft  skin  and  throat  of  sea.r;~
turtles.

Genus CyJi.rdroJepas Pilsbry, 1916
CyJ{ndroJepas c!arzo..n..clna Pilsbry,  1916:288

REFERENCE:  Hiro,  1936e:319.
DISTRIBUTloN: West Indies; in skin of sea turtle.

Genus ScephonoJepas Fischer, 1886
SfephonoJepas mztn.co£¢ Fischer,  1886: 193

SyNONVMV/DIAGNoSIS:  Nilsson-Cantell,  1932d:258.
REFERENCES:  Broch.  1947:7;  Dawydoff.  1952:128;  Gruvel,

1903b:151;   1905a:280;   Hiro.   1936a:6l   (commensalism);
1936e:318;   Hook,   1913:xvii;   Nilsson-Canteu,   1938b:14;
Weltner,  1897:253.

DlsTRIBUTloN: South China Sea: Ceylon: in skin of turtle.

Sub family Coronuhinae Leach, 1817

Genus Coronwha Lamarck, 1802

Coronztha aofca Fleming,  1959:243



\
Sy`.o.`|"T DIAG.`-osls Beu,1971 :899.
D lsmlBlmo.`= PBcmene, New Zealand.

Coronliaa banharti Darwin, 1854a:38
S ``-o.`THTtDIAGNosls: Darwin,1854b:421.
R£FEREh-cEs:  Beu,   1971:900;  Darwin,   1854a:38;  de  Ales-

sondri,  1895:303;  1906:317;  Menesini.   1968a:395;  Weis-
bond.1971:91; Withers,  153:63; Zuuo,  1969a:21.

I)ISTRIBurloN:  Pliocene  and  early  Pleistocene  of  Europe;
PHceene, Southern Cahiforria.

Coronz.fa a..A.c!a Bronn,  1831:126
SyNONyMy/DIAGNosls: Darwin,  1854b:423.
REFERENCEs de Alessandri,  1895:302;  1906:315;  Menesini.

1968a:390;   1968b:584;   Seguenza,   1876:324;   Weisbord.
1971:94; Withers,  1953:63.

D ISTRIBUTloN: Tertiary,  Italy.
Coron"de dr.adema (Linnaeus),1767:1108

STNONyMy:    Pilsbry,    1916:273    (contains    pre-Darwinian
references).

DIAGNosls: Pilsbry,  1916:273; Cornwall,  1924a:421.
REFERENCEs:  Barnard,  1924:94;  Barnes  &  Klepal,  1971:88

(pedicel  of  penis);   Bassindale,   1964:43;   Beu.   1971:902
(Pleistocene. New Zealand); Borradaile,  1916:135; Brach.
1924a:91;  Cornwan.  1927a:504;  1953:83  (nervous  system);
1955a:51;  1955b:40;  Crisp  &  Stubbings,  1957:179  (orien-
tation  to   water  currents);   Darwin,   1854b:417;   FilhoL
1885:489;  Fischer,  1872:433;  Flelning,  1959:246  (funk
Gruvel,    1903b:152;    1905a:273;    1905b:SOS    (anatomy);
Guiler,   1956:3;   Hatai,   1938:98;   1939a:262;   Hayasde.
1933:49;    1935:1;    Henry.    1943:368;    Hiro.    1935c:226;
1936e:318;   1937c:471;   1939f:214;  Hcek.  1883:163;  1909:
271;  Hutton.   1879:329;  Jenning8,   1918:62;  Kolosvdy,
1942a:138;   1942c:149;   1943a:99;   1967b:393;   Korschelt,
1933:18;   M6rch,   1852:66;   Newman   &   Rose,   1971:179;
Newman   et   al,   1969:R289;   Nilsson-Cantell,   1921:371;
1930c:256;   1930d:212;   1931a:116;   1938b:14;   1939b:237;
1957:7; O'Riordan,  1967:294;  Pilsbry,  1916:273 (= Ztepas

P.*_e_??risnM`"er..Palanu_s.bala2ria'in:-dg=i=,\DifeF%°auwJgan.s    Schumacher;    a..adema    canc!!.dttm    Ranzani;
Pofyfepas lefa.wh. Gray; Cbronde 6iscayems..s Van Beneden;

\     Ezl±a_d_e.T_a\. jgp?`nica :V_ap  Bepeden., '5. --i:airfiG*=:~v#i
Beneden);  Pilsbry  &  Olson,  1951:203  (=  Di.adema  ¢nJi.-
qkkm  Philippi  1887:226):  Scheffer,  1939:67;  Stebbings,
1910:571;  Stephensen,  1938:6;  Tarasov  &  Zevina,  1957:
241;   Wei§bord,   1971:94;   Weltner,   1895:290;   1897:254;
1898b:8:   1899b:102;   1900:302;   1922:86;   Wolff,   1960:8;
Zuuo,  1963b:14.

D:SnTdR[sBpueTr]£N;hcal°essTBE:::::. to°nReFe¥Pback.  Fin.  Blue

Coronztha do777".tor Pilsbry & Olson,  1951:202
D ISTRIBUTloN: Pliocene, Ecuador.

Coro7iwfo fi.carae2rerisl.s Gregorio,  1895:5
D lsTRIBUTloN: Pleistocene, Italy.

Cbronztha macsofayz. Weisbord,  1971 :91
D ISTRIBUTloN: Pliocene, Venezuela.

Ooronwfa 7iegi.roae Darwin,  1854b:419
SVNON¥M¥: Tarasov & Zevina,  1957:244.
D IAGNoSIS: Cornwall,  1955b:43.
REFERENCES:  Barnard,  1924:94;  Barnes  &  Klepal,  1971:88

(Structure   of   the   penis);   Broch,   1924a:93;   Cornwall,
1927a:507;     1955a:54;    Gruvel,     1903b:152;     1905a:272;
Hiro,     1936e;318;     Kolosvdry,     1942a:140;     1942c:141;
1943a:99;   1967b:393;   Krtiger,   1927a:15;   1927b:5;   New-
man  &  Ross.  1971;178;  Nilsson-Canteu,  1926:15;  1939b:
238;  1957:8;  Petricori,  1969:539  (comparison  of  mouth
parts);  Pilsbry,  1916:275;  Stephensen,  1938:7;  Weltner,
1897:254;  1898b:11; Wolff,1960:8; Zuuo,1963b:14.

DlsTRIBUTloN: Atlantic and Pacific Oceans; on Humpback
Whales.

Genus Cetopi.rzts Ranzani,1817
Cetopz.rzts comphaatz.s (M6rch),  1852:67

SyNONyMy/DIAGNoSIS:  Pilsbry,  1916:276.
REFERENCES:   Barnard,   1924:95;  Broch,   1924b:204;  Corn-

wall,  1953:83  (nervous  system);  Darwin.   1854b:415  (as
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Cbronttfo    badeenan.s);    Gruvel,    1903b:152;    1905a:27l;
Guiler.   1956:3;   Hiro,   1936e:318;   Kolosvdry,   1942a:141;
1943a:100; Murray,  1895:449; Neunan et al,  1969:R289;
Nilsson-Cantell,   1931a:116;   1938b:14;  Stebbing,   1910:572
(as  Coronwfa  dertt%.n!.);  Stubbings,  1967:300;  Tarasov  &
Zevina.   1957:245;   Weisbord,    1971:94;   Weltner,    1897:
254;  1898b:8;  1900:307; Zullo,  1961a:13.

DISTR113uTloN:    Chile;    Cape    of   Good    Ho|)e;    Australia;
Tasmania; Kerguden I., coast Of Norway; Kei Is.

GeDus Cetofepas Zuno,  1969
C€tozepas hordein. Zullo,  1969a: 17

D ls'mlBITlor Pliocne, Sam "ego.
-O]ptozepas Dall. 1872

Cbpcutpr.I-ZbliL i96i&i4
D;=:::i:  maocE-  fro  qDinin  Bay,  Baja

Ct¥pa\ky.a r*.chioo.cai D.+ lon±.®o
s iTuniyi[yrDI^Gmsos= piErty. iglGang.BE¥tsoFEL&*iEL«]#:i=:T#;

1905a:274;  Hire,  1935c:227;  19®e.ca2  |ti.im.I.F"E€!ifem);
1936e:318; HcelL 1883:7: Hastpr & Bit|. 1970:ae (orion-
tation  on   whales);   Kolosviry,   194*101;   Xdgclrdt,
1933:21;  Scammon.  1874:22:  Tat-  &  Zegin  1957:
246; Weltner, 1897:278; Zuuo. 19G1--13.

DlsTRIBurloN:  Bering  Sea  to  I,o--  alEhdr  Eha
Hawaiian Is.; on Grey whaha

Genus Tubicinella I,a."rdr 180Z
Tu_bicinelle major L8imaLrck. 1802..463

S¥NON¥My:    Nilsson-Canten.     1921:373    (includes    preL
Darwinian authors).

DIAGNosls: Darwin,  1854b:431.
REFERENCEs:   Barnard,    1924:95   (as    Zt.6..c..neth   srfuca

Lamarck);  Gruvel,  1903b:148  (as  r.  haAeads  Darwin);
1905a:278;   1909a:225;   Hiro,   1936a:62  (commensalism);
1936e:318; Hutton,  1879:330 (as I.  froheads); Kolosvdy.
1943a:100;   Marloth,   1902:1   (mode  of  growth);   M6rch,
1852:66;    Nilsson-Cantell,    1931a:116;    1957:8;    Pflsbry,
1916:281;  Stebbing,  1902:62  (as  I.  £racAeaJI.s);  1910:573
(as   I.    stn.ate);   Weltner,    1897:253   (as   I.    £nacfaeaJl.s):
1898b:7;  1900:307;  Zullo,  1963b;15.

DISTRIBUTloN:  Southern  Atlantic  and  Pacific  Oceans;  on
Southern Right Whales.

Genus Xe7.obafonus Steenstrup,  1851
Jrenoba/anzts  gfob!.c!.pz.ti.s  Steenstrup,1851:pl.  3,  figs.11-15;

1852:64
S¥NON¥M¥/DIAGNosls:    Cornwall,     1927a:510;    Stubbings,

1965:902 (mouthparts).
REFERENCES:  Barnard,  1924:96;  Barnes  &  Klepal,  1971:88

(pedicel  of penis);  Bassindale,  1964:43;  Broch,  1924a:95;
Calman,  1920:165;  Comwan,  1955a:56;  1955b:46;  Darwin,
1854b:440;  Dollfus,   1968:55;  Gruvel,   1903b:159:   1905a:
280;    1920:55;    Heldt,    1950:25;    Hiro,    1936a:62    (com-
mensalism);  /1936e:318;    Hoek,1909:271;    Kolosvary,
1943a:100;   Kruger,   1911a:59;   Newman   &   Boss,   1971:
180;  Nilsson-Canteu,  1921:375;  1930c:258;  Pillerai,  1970:
248;  Pilsbry,   1916:283;  Pope,   1958:159;  Richard,   1936:
55;  Richard  &  Neuville,  1897:108;  Stebbing,  1923:12  (as
jxl.  natoJensi.s);  Stubbings,  1967:301;  Tarasov  &  Zevina,
1957:250; Weltner,1897:253;  1898b:11; Zullo,1963b:15.

DlsTRIBUTloN:    World-wide;    on    porpoise,    dolphin.    and
Black Fish.

Family Bathylasmatidae Newman and Ross, 1971
Subfahily Bathylasmatinae n. status

Genus Bafdyhas7n¢ Newman and Boss,  1971
Ba.thylasma aucklanclicum (Hector).1887..440

SVNONVMy/DIAGNosls: Newman & Ross,1971:151.
REFERENCEs:  Benham,   1903:111;  Clacke,   1905;419;  Park,

1910:113;  Utinomi,1965:11;  Withers,1913:841;  1924:18;

JJ
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1953:357.
D IsTRIBUTloN: Miocene, New Zealand.

.Bothyhasma coroJJj/o"e (Hoek),  1883: 155
SvNONVMy/DIAGNosls:  Newman & Ross.1971:143.
REFERENCEs:     Bage.     1938:1;    Borradaife,     1916:132    (as

ZJcaefosmc.    ontorcf.'cz.in   n.    sp.);    Gruvel,    1903b:143;
1905a:255;    Hock,     1913:245;    Krtiger,     1911a:55    (see
AaptoJasmo edzistndema):  1911b:460;  Murray.  1895:421,
456;  Nilssondredl,  1930c:252;  Fflsbry.  1916:330;  South-
ward & Southwh  1958es;  Speden,  1962:746;  Weis-
bord,   1965:1015  th  part);   1967:51   (in  part);   Weltner,
1897:271: 1900!B05: Withers,  1924:22;  Utinomi,  1965:13;
Zevim 1968:cO.

Dlsnll]rmon=  Circum-Antarct,ic;  to  1464m.  Pleistocene,
¢o tom .bore sea level.

iBct|}Lg". A.irsutrm (Hoek), 1883: 158
STlroaiTirT'DIAGNosls: Newman & Ross,1971:149.
RmnE`-cEs  Crisp &  Southward,  1961:271  (ciITal activity);

Gruvel.  1903b:143;  1905a:256;  1920;55;  Hoek,  1912:408;
1913:245; Jeffreys,  1878:414; Murray,  1895:456;  Nilsson-
Cantell,  1930c:252 (footnote  1):  Pilsbry,  1916:330;  South-
ward,  1957:323  (ciITal activity);  Southward  &  Southward,
1958:635;  Utinomi,  1965:11;  Weltner,  1897:271;  1898b:12.

DISTRIBUTloN:  Northeast  Atlantic  from  Faeroe  ls.  south
to Azores; 944-1829m.

Genus Tessorehasmo Withers, 1936

Tessarehasm¢ pjJsbryl. Withers, 1936:591
REFERENCE: Newman & Ross,1971:155.
D IsTRIBUTloN: Miocene, Pakistan.

Genus Tetrachaehasma Newman and Ross,1971
Tefrtzchoehasma soztthzuord[. Newman & Ross.  1971:152

SyNONyM¥/DIAGNosls: Newman & Boss,  1971:152.
REFERENCEs:   Borradaile,    1916:132   (in   part);   Weisbord,

1965:1015  (in part);  1967:51  (in part).
DISTRIBUTloN:  Antarctic  Basin  and  off  S.  America;  1190.

2328m.

Sub family Hexelasminae n. subfam.

Genus Hefehasma Hoek, 1913

flea;ehas77za a7ro/wrac Hoek,1913:251
SyNON¥My/DIAGNosls:  Hoek,1913:251.
REFERENCEs:  Newman  &  Ross.   1971:155;  Utinolni,   1965:

11.

DISTRIBUTloN: Arafura Sea; 560m.
Hejuehasmo /osfer£ Newman & Ross,1971:155

D ISTRIBUTloN: New Zealand; 538-676m.
Ifejcehasma ueJzttinztm Hoek,1913:246

SyNONyMy: Utinomi,  1968a:30.
DIAGNosls:  Hook,1913:246.
REFERENCEs: Broch,  1931:53 (see Aaptohasma !eptoderma);

Hiro,   1933:70;   Newman   &   Ross,   1971:155;   Withers,
1913:847.

DlsTRIBUTloN:   Japan;   Philippines   to   South   China   Sea;
204-390m.

Genus Aaptohasmo Newman and Ross,1971

Aaptofosmo amerfcom477t (Pilsbry),  1916:330
S¥NON¥My/DIAGNosls: Newman & Ross,1971:161.
REFERENCE:  Utinomi,1965:12.
D IsTRIBUTloN: Blake plateau, off Florida; 734-770m.

Aaptohasma brl.7ito7i£ Newman & Ross,1971:162
SyNONyM¥/DIAGNosls: Newman & Ross,1971:162.
DlsTRIBUTloN: Off DaNang, Vietnam;  110-198m.

Aapfohasma ca%stode7"a} (Pilsbry).1911:78
SyNON¥My/DIAGNosls: Newman & Ross,1971:159.
REFERENCEs:  Hock,1913:245;  Kruger,1911a:55  (as Balcl7.us

coraJj../ormi.s);   1911b:460;   Pilsbry,    1916:332:   Utinomi,
1958a:307;  1965:12.

DISTRIBUTloN: Japan;  115-141m.
Aoptohasma Jeptode777®a Newman & Ross,  1971:165

r   '{         t`  +      .   J-~     r  L.   I.t```',   ``r   .   C)t+,\    f`,  J1,  f   .Lq  V

S¥NONyM¥/DIAGNosls: Newman & Ross,1971:165.
REFERENCEs:  Broch,  1931:53  (as Hexehasma  I/eJz.tiriz.in,  in

part).
DISTRIBUTloN: Kei Is.; 290m.

Aaptozas7"o f77.der7"a Newman & Ross,  1971:164
SvNONVMv/DIAGNosls: Newman & Ross.1971:164.
D lsrRIBUTloN: Japan; 549m.

Family Tetraclitidae Gruvel, 1903
Sub family Austrobalaninae n. subfam.

Genus Azisfrobeda7«4s Pilsbry, 1916

Aztstrobo/onz/s z'mpertztor (Thrwin),  1854b:288
SyNONyM¥/DIAGr`-osls:  Pope`  1945:364;  Itoss,  1971b:2.66  (as

Balanus (Austrobalenusl impeTTitorl.
REFERENCES:  Barnes  &  RIepaL  1971:86  (pedicel  of  penis);

Dakin  et  al,  1948:176;  Da`.adie.  1963:78:  Eadean  et  al,
1956:88  (ecology  and  distribution):   Gruvel.   1905a:246;
Kolosvary,  1942c:140;  1943a:92;  Kniger.  1940:466;  Pils-
bry,     1916:219;     Pope,     1959:117;     Vl'eltner,     1897:271;
Wisely & Blick,  1964:163 (nauphi).

D IsTRIBUTION:  Australia.

Genus Epopejfo Ross  1970

Epapejfo bret;jsct4£cim (Broch),  1922:337
SyNON¥MT/DIAGNoSIS:  Ross,  1970:3.
REFERENCE:  Hiro,  1939e:275.
D lsTRIBUTloN: Auckland Is.

Epopella plicatus |Gray),1843..269
S¥NON¥My/DIAGNoSIS:  Moore,  1944:326  (includes EJm..#i.t4s

rwgosws Hutton 1879:328); Ross,  1970:9 (ex EJm[.nz.Its).
REFERENCEs:  Barnes  &  Klepal,  1971:87  (pedicel  of  penis);

Broch,   1922:341;   Darwin.   1854b:351;   Filhol,   1885:489;
Foster,    1967b:35   (larval   stages);    Gruvel,    1903b:163;
1905a:296,  297;  1906a:270;  1907d:1;  1909b:26;  Jennings,
1918:62;     Kolosvdry,     1942c:140;     Kriiger,     1940:470;
Luckens,    1970c:497   (breeding   and   growth):   Nilsson-
Cantell,   1930d:211;   Pilsbry,   1916:261;   Rit,z   &   Foster,
1968:552  (temperature);   Weltner,   1897:256;   1899a:443;
1900:307.

DISTRIBUTloN:  Austrana;  New  Zealand:  Chatham.  Snares
and Auckland Is.

Epopezha sz.77ap/ece (Darwin),  1854b:353
S¥NONyMT/DIAGNosls:   Pope,   1945:370;   Ross,    1970:9   (ex

Elminius'.
REFERENCEs:  Barnes  &  Klepal,  1971c:87  (structure  of  the

penis);  Broch,  1922:342;  Dalch  et  al,  1948:176;  Gruvel,
1903b:163;  1905a:297;  1912a:350;  1909b;6;  Gufler,  1952:
20;   Kolosvary,   1942c:140;   Krtiger,   1914:429;   1940:470;
Linzey,    1942a:280:   Moore,    1944:333;    Nilsson-Cantell,
1938b:13;  Pope,  1966:181;  Weltner,  1897:256;  1900:307.

D lsTRIBUTloN: Australia; Tasmania; Kermadee Is.

Sub family Tetraclitellinae n. subfam.
Genus FefracJjfeJla Hiro, 1939

TefrocJz.±eJha chjnensi.s (Nilsson-Cantell),1921 :359
S¥NONTM¥: Utinomi,  1970:347.
D IAGNosls; Nilsson-Cantell,  1921 :359.
REFERENCES:   Hiro,   1931:155  (as  TefracJjta  pztxpwrascens

nippo"ensz.s n.  subsp.);  1932b:473;  1937c:469;  1939e:273;
Ross,  1971a:217,  223;  Utinomi,  1949a:36;  1954:23;  Uti-
nori and Kikuchi, 1966:8; Zevina & Tarasov, 1963:97.

D ISTRIBUTloN: Southern Japan; China; Formosa.
TetrocJ!.£ejJa cosfa±o (Darwin),  1854b:339

S¥NONyMy/DIAGNosls:  Darwin,  1854b:339;  Nilsson-Cantell,
1930b:19.

REFERENCEs:   Gordon,   1970:98;   Gruvel,   1905a:287;   Hiro,
1916:259;    1928:316;    Boss,    1971a:217,    233;    Weltner.
1898:257.

D IsTRIBUTloN:  Philippines; Indonesia.
Tetraclitella costato digita Ro8di, \975..97

D ISTRIBUTloN: Philippines.
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TetracJzte/fo darzt/i.n.. (Pilsbry), 1928:314
S¥NONyMy: Utinomi,  1970:348.
DIAGNosls: Pilsbry,  1928:314.
REFERENCEs:  Hiro,  1937c:469;  1939e:277;  1939f:214;  Kolo-

svary,  1943a:98;  Nflsson-Canteu,  1931a:115;  Ross,  1971a:
217,  223:  Utinomi,  1949a:24;  1958a:304;  1962:237;  1969b:
53; Utinomi & Kikuchi,  1966:8.

D IsTRIBUTloN: Japan; Formosa.
Tefrocj..€eJJa dl.L/I.so (Nilsson-Cantell),  1921 :362

SyNONVMy:  Ross,  1968:13.
DIAGNosls: Stubbings,  1967:291.
REFERENCES:  Bassindale,  1961:485;  Edmondson,  1933:231

(as  r.  pwrpur¢scens);  Fost,er,  1974:45;  Hiro,  1939e:275;
Pilsbry,1928:316;  Ross,1961:210;  1968:13.  (as  I..d.  swb-
qztodrafo  n.  subsp.);  1971a:217,  223;  Utinomi,  1949a:25;
Zevina & Tarasov,  1963:96.

D IsTRIBUTloN:  Caribbean;  West  Africa;  Sumatra;  Formosa;
South China Sea;  Pacific Oceania to Hawaii and Fltcain.

Tetraclitella hyastina Ftosdi,197 4..7
D IsTRIBUTloN: Mindanao,  Philippines.

Tetraclitella harandei Ftoss,1971al..2L7
REFERENCES:  Ross,  1972:307;  Karande,  1974a:249 (larvae).
DISTRIBUTloN: Bombay coast, India;   Taiwan`

TefracJz.tejJa in"Jti.costofo (Nilsson-Canteu),  1930a:2.
SyNONyM¥/DIAGNoSIS:  Utinomi,  1962:231.
REFERENCEs:   Foster,   1974:46;   Nilsson-Cantell,   1930b:18;

Ross,  1971a:217,  223.
DlsTRIBUTloN: New Guinea; Fiji; Japan.

Tetraclitella pilsbryi |TJtinomi) ,1962..284
SyNONyMy/DIAGNosls:  Utinomi,  1962:234.
REFERENCES:   Ross,   1971a:217,   223.   Utinomi  &  Kikuchi,

1966:8;  1970:348.
D ISTRIBUTloN: Southern Japan.

Tetraclitella purpurascens ('Wood), 1816..55
SyNONyMy: Nilsson-Canteu,  1921:358.
DIAGNosls: Pope.  1945:367.
REFERENCEs:  Anderson,  1969:183  (embryology  and phylo-

geny); Barnes & Klepal,  1971:87 (pedicel of penis); Bhatt
and Bar,1960:440; Broch,1931:117; Dalch et al,1948:176;
Daniel,   1955c:30;  Darwin,   1854b:337;  Dawydoff,   1952:
128;  Endean  et  al,   1956:88  (ecology  and  distribution);
Filhol,   1885:488;   Foster,   1967a:83;   1967b:35   (larvae);
Gauld,   1957:10;   Gordon,   1970:101;   Gruvel,   1905a:285;
Guiler,   1952:20:   Hutton.   1879:328;   Jennings.   1918:61;
Karande,  1967:1245;  1966:147;  Kolosvdry,  1941a:42  (as
TetrocJI'fo  sqwamosa  depress¢);  1942c:140  (as  Te£7iacJ}.¢o
pwrpur¢scens  derzt;..n..);  1943a:97  (var.  derz4)..ni.);  1941e:11
(as FefracJ££a rnd!.afa  magnerz.):  Krtiger,1911a:4;  Linzey,
1942a:279;  Luckens,  1970c:497  (distribution  and  growth);
Moore,   1944:333;  Nilsson-Canteu,   1931a:115;   1938b:13;
Ritz  &  Foster,  1968:552  (temperature  response);  Ross.
1971a:217,  223;  Stubbings,  1967:293; Weltner,  1897:258;
1899a:443;  1900:307;  Wisely  &  Brick,  1964:163  (nauplii).

DlsTRIBUTloN:  Australia;  New  Zealand;  Indonesia;  India;
Madagascar; East Africa.

Genus Ive"monejha Ross, 1969
Ivezumane/fo rode.afa (Bruguiere),  1789: 168

SyNONyMV/DIAGNoSIS:  Ross,  1969:242
REFERENCEs:  de  Blainville,  1824:378;  1825:598;  1827:plate

85;  Bruguiere.  1791:plate  164;  Chemnitz.  jn  Martini  &
Chemnitz,  1785:343;  Darwin,  1854b:343;  Deshayes,  1831:
357;  Gmelin,   1791:3213;  Gruvel,   1903b:161;   1905a:291;
Hoek,    1913:xvi;    Jay,    1839:7;    Kolosvdry,    1943a:97;
Lamarck.  1818:393;  Lamy  &  Andie,  1932:218:  Nilsson-
Cantell,  193la:115;  1939a:5;  Pilsbry,  1916:259;  1927:38;
1953:27;    Pope,    1945:368;    Ranzani,    1818:75;    1820:39;
Ross,  1968:18;  Southward,  1962:163  (behavior  of cirrus
IV):  Southward,  1975:17;  Sowerby,  1823:  (no  pagination);
Spengler,  1790:172; Weltner,  1897:258.

D IsTRIBUTloN: Florida through Caribbean to Venezuela.

Sub family Tetraclitinae Gruvel, 1903

Genus Tesseropora Pilsbry, 1916
Tesseroporo i.sseJ; (de Alessandri), 1895:296

D ISTRIBUTloN: Oligocene,  Italy (Withers,1953:59).
Tesseroporo pacz.fica (Pilsbry),1928:312

STNONyMy/DIAGNosls:    Pilsbry,     1928:312    (as    I.     Luj7ienz.
pc]c®.fi.c¢);  Heury,  1957:33.

REF`ERENCES:   Foster,    1974:44;   Gordon,   1970:103;   Hiro,
1936a:59  (commensalism);  Kolosvdry,  1962c:193;  1967b:
393; Ross,  1969:239.

D lsTRIBUTloN: Insular, Indtrwest Pacific (Fiji to Hawaii).
FesserapoJia rosea (Krauss).  1848:136

S¥NONyM¥:  Pilsbry,  1916:260.
DIAGNosls: Pope,  1945:366.
REFERENCEs:   Anderson,   1969:183  (embryology/phylogeny);

Barnard,  1924:92; Dalin et aL 1948:176; Darwh,  1854b:
335;  Endean  et  al,  1956:88  (ecology  and  distribution);
Gruvel,  1903b:161;  1905a286; HodL 1883:161; Kolo8vdy,
1943a:98;  Linzey,  1942a:280;  More,  1944:333;  Nnsson-
Cantell,  1927a:786:  1938b:14:  Stebhing.  1910:571;  Wisely
& Blick,1964:163 (mupffi}; Wdtner.1897:258.

D lsTRIBUTloN: Austrahi: Hemndec I.; South Affica.
Tesseroporo zt/I.ron. (NilssoDthtell), 1921:366

SvNONVMv/DIAGNosls: IIiro,  1937b:68.
REFERENCE: Hire,  1936a:59 (commensalism).
D lsTRIBUTloN: Sumatra; Palau Is.

resseroporo zujre". aftcor.a (NIlsson-Canteu), 1932b:14
SyNONyMy/DIAGNosls: Nflsson-Canteu,  1932b: 14.
REFERENCEs: Nilsson-Cantell,  1938b:14; Shith,1971:103.
DlsTRIBUTloN:  Dares-Salaam  and  Diego  Garcia.   Indian

Ocean.

Genus Tesseropfaa; Ross, 1969

Tesserophax ztm.sem[ta (Zullo),  1968d:272
REFERENCE:  Ross,  1969:237.
DlsTRIBUTloN:  Pliocene,  Isla Angel de la Guardia,  Gulf of

Cahifornia.

Genus Tetrc}cde.£a Schumacher,  1817
TechacJ!.to alba Nilsson-Cantell,  1932b: 11

REFERENCE: Nilsson-Cantell,1938b: 13.
D IsTRIBUTloN: Dar-es-Salaam.

retracJ..ta coert4Jesce"s (Spengler),  1790: 191
S¥NON¥MT: Nilsson-Cantell,  1938b:77.
DIAGNoSIS:  Broch,1931:116.
REFERENCES:   Darwin,   1854b:342;  Endean  et  al,   1956:88;

Gruvel.   1905a:290;   Hiro,   1936b:635;   1937b:67;   1939c:
586;  Hock,  1883:161;  1913:257;  Fflsbry,  1916:259;  Rosell.
1972:211;    Stephenson   et   al,    1958   (insular   ecology);
Weltner,  1897:257.

DlsTRIBUTloN:   Philippines:   Palau  Is.;   Sulu  Arch.;   Indo-
nesia; Bay of Bengal; Mergui Arch.; Australia.

Tetraclito dumortieri FiBcher. 1865..484
REFERENCE: de Alessandri,  1907:290.
D ISTRIBUTloN: Miocene,  France.

Fefroczita faentscheJi-Kolosvdry.1942c: 141
REFERENCE: Kolosviry.  1943a:98.
D IsTRIBUTloN: Puerto Cabello, Venezuela.

FefracJ!.ta se7mata Darwin, 1854b:334
SyNONyMv: Barnard,  1924:91.
DIAGNosls: Darwin,  1854b:334.
REFERENCEs:   Annandale,    1906:144;   Barnes   &   Barnes,

1965a:392  (variation in  size);  Day  &  Morgans,  1956:270
(ecology): Gruvel,  1903b:161;  1905a:289; Hoek,1913:254;
Millard,    1950:270:   Nilsson-Cantell,    1938b:13;   Pichon,
1972:381;   Ritz   &   Foster,   1968:545   (temperature   re.
sponses);  Roseu,  1972:208;  Sandison,   1954:96  (nauphi);
Stebbing,1910:570; Weltner,1897:258.

DISTRIBUTloN:  South  Africa;  Madagascar;  Ceylon;  Philip-
pines.

J
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refrocj..to squ7omoso sgwa[mosc. (Bruguiere),  1789:170
SyNONyM¥:  Henry,  1957:33.
DIAGNosls:  Pilsbry,1916:251;  Kruger,1911a:61.
REFERENCEs:    Barnard.     1924:90;    Borradafle,     1900:799;

Broch.   1916:14;   1922:337;   1924b:204;   1931:116;   1947:7;
Crisp  &  Southward,  1961:272  (cirral  activity);  Darwh.
1854b:329  (as  Termdr.to porosa  var.  ul-rid-s):  Dawydoff,
1952:128:  de  Oliveira.  1941:6  (probably  I.   s¢azacc7./ertz);
Endean  et  al.  1956:88  lrminland  ecology  and  distribu-
tion);  1956:317  (irmibr  eoology  and  distribution);  Foster.
1974:45   (as   r.    sqacmosa    tjz.ri.d!.s):    Gruvel,    1896a:43
(branchiae|:   1896b:205   (anatomy);   1896e:186     (review);
1905a:288:   1909a:216,   225;   1909b:25;   Hiro,   1936b:635;
1937bas:  1937c:467;  1939c:586;  1939e:271;  Hoek,  1913:
254; Kolosvdry,1943a:96;  1951c:412; Krtiger,1911b:461;
1914:441;  1940:472:  Moore,1944:333;  Morton.1973:491;
h-ilssoncanteu,   1921:364;   1930b:17;   1931a:115;   1934a:
71:   1934b:61;   1938b:76;  Nomun,   1938:87;   Ooishi,   1964:
195;  Pilsbry.  1916:249;  Rosell,  1972:205;  1973b:94;  Speng-
kT,  1790:192  (?  Zapcrs  in;fro);  Stebbing,  1910:570  toorosa
Gmelin,  1790  =  sguamoso  13rugiere,  1789);  Stephenson
et al, 1958 (insul ecology); Stubbings, 1967:284; Utinohi,
1942:10;  1949a:25;  1954:23;  1958a:304;  1968b:178;  1969b:
53; Weltner,  1895:289 (probably T.  stolact!./era);  1897:257;
1910:528;    Zevina    &    Litvinova.    1970:174;    Zevina    &
Tarasov,  1963:95.

DlsTRIBUTloN:   Japan;   Formosa;   Philippines;   Palau   Is.;
Indonesia;  Australia;  Mergui  Arch.;  Andamans:  Great
Nicobar   I.;   Red   Sea;   Rio   de   Janeiro;   Cape   Palmas,
W. Africa. Pliocene: Ryukyu I.

Tefrac/jta! sqztamosa /ormosono Hiro,  1939e:271
SyNON¥MT/DIAGNosls:  Hiro,  1939e:271.
REFERENCEs:  Ooishi,  1964:195;  Utinolni,  1949a:23;  1954:23;

1969b:53.
DlsTRIBUTloN:  Southern Japan; Formosa.

Tefracji.£a! sgz/amosa} jciponfco  Pilsbry,1916:252
SyNONyMy:  Hiro,  1932a:551;  1937c;469.
DIAGNosls:  Pilsbry,1916:252.
REFERENCEs:   Hiro,   1932b:473;   1938c:1687   (resistance   to

exposure);  1939f:213;  Ikenouye.  1968:99  (spatial distribu-
tion);  Kolosvtry,1943a:96;  Kmger,1911a:61  (as  FefrocJz.to
porosa  var.  nz.grescens);  1940:472;  Mori,  1958:23  (rhyth-
mic   activity);    1961:373   (rhythhic   activity);    Nilsson-
Canteu,   1927a:786;   1931a:115;   1932a:27;   Pilsbry,   1911:
81  (as  I. porosa);  Suzuki & Mori,1963:1  (water content);
Tarasov  &  Zevina,  1957:236;  Utinomi,  1949a:23;  1958a:
304;  1958b:51;  1969b:53;  1970:347;  Utinomi  &  Kikuchi,
1966:6;  Weltner,   1897:257   (as  var.   n[.grescens);   Zevina
& Tarasov,  1963:95.

DISTRIBUTION: Japan and Korea.
Tefrocjz.to sguamoso mi.jjeporosa Pilsbry,  1916:257

STNONyMy/DIAGNoSIS:  Pilsbry,  1916:257
REFERENCEs:  Hedgpeth,  1969:9  (as  TefrcicJifa  stohactr./era

mfJJaporosa);  Zullo,  1966c:143.
D IsTRIBUTloN: Galapagos ls.

TefrocJ!.to sgu}omos¢ panomensi.s  Pilsbry,  1916:256
S¥NON¥My/DIAGNoSIS:  Pilsbry,  1916:256.
REFERENCEs:    Hedgpeth,     1969:17;    Kolosvary,     1943:97;

Nils§on-Cantell,    1957:10;    Pilsbry,    1909:64;   Zevina   &
Kurshakova,1973:183.

DlsTRIBUTloN: Panama; Ecuador; Peru; Galapagos Is.
TefrocJi.Ca sqwcimosa pofe/hen.s Darwin,  1854b:330

SyNONVMy:  Pilsbry,  1916:248.
DIAGNosls: Darwin,1854b:330.
REFERENCEs:     Gruvel,     1903b:161;     1905a:288;     1907d:8;

1909b:25;  Nilsson-Cantell,  1938b:13;  Weltner,  1897:258.
D lsTRIBUTloN: Andaman ls.

TetrocJffa sqwamosa per/ecfa Nilsson-Cantell,  1931a: 133
DlsTRIBUTloN: Santuao, China.

Tefroczl.to sqz4amosa "besce"s Darwin,  1854b:329
S¥NON¥My:  Ross,  1962:34.
DIAGNosls:  Cornwall,1951:312.
REFERENCEs:     Barnes,     1959a:233     (st,omach    contents);

Barnes   &   Barnes.   1959h:515   (metabolism);   1965a:392
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(egg  size);  Barnes  &  Klepal,  1971:86  (pedicel  of  penis);
Broch,  1922:337;  Darwin,  1854b:330  (as  I.  s.  rk6escens
forma ejegons  nov.);  Emerson,  1956:339:  Gruvel,  1903b:
161;    1905a:288:    1909b:25    (including    forma    eJegans);
Henry,   1942:122,   123   (as   elega}ris);   1960:147;   Hewatt,
1935:250;  1946:199;  Hock,  1913:254;  Kolosvary,  1943a:
96;  Kr`igF,  1940:472;  msbry,  1916:257,  258  (as  elegans);
REmussen.  ..n  Shelford  et  al,  1935:307;  Shimkin  et  al,
1951:650  (carfuogenic  substances);  Weltner,   1897:257,
258   (as   I.   porosa  van.   5,   eJegaris);   Willett,   1937:383;
Zullo,  1966c:141 (as r. sqcomoso eJego"s);.

DlsTRIBUTio`-: Central Califomin to Cape Sam Lucas, Baja
California.   Pleistocene:   I.os   Angeles,   California   and
Punta China. Baja Califonia.

TetracJ!.£a sgt4clmosa "/otl-7icca  Pilsbry,  1916:253
STNON¥M¥: Utinomi,  1968b:180.
DIAGNoSIS:  Pilsbry,  1916:253.
REFERENCEs:  Achituv,  1972:73  (zomtion}:  Bames  &  nepal,

1971c:86  (pedicel  of penis);  Fishelson.  1971:123  (ecology
and   dist,ribution   in   Red   Sea);   Kolosvary,    1943a:97;
Krtiger,   1940:472;   Nilsson-Cantell,   1921:365;   1928a:35;
1938b:13;  Utinonri,  1969a:82:  Zevina & hitvinova.  1970:
174.

DISTRIBUTloN:  Red  Sea;  East Africa;  Arabian  coast,  west
coast of India, and islands of the western Indian Ocean.

Tetrocji±a stohactr./era (Lamarck),  1818:394
SyNONVMy/DIAGNOSIS:  RoS§,  1968:8.
REFERENCEs:  Barnes  &  Klepal,  1971:86  (pedicel  of  penis);

Bigelow,  1902:180;  Chenu,  1843:(no pagination);  Comwall,
jn  St,einbeck  &  Ricketts,   1941:430;  Darwin,   1854b:329
(as   Te±racJjfa  porosa   var.   1,   comm"nl-s   and   var.   2,
njgrescens);    de    Onveira.    1940a:138;    1941:7;    Gruvel,
1903b:161;  1905a:287;  Heury,  1941:105;  1942:127;  1943:
367;  1954:444;  1958:224;  1960:147;  Kolosvary,  1943a:97;
Kr`iger,  1911a:61  (refrocJi±a  sqwcimosa jopon!.ca  accord-
ing   to   Pilsbry);   1911b:461   (I.   s.   japoni.ca);   1940:472;
Lacombe  &  Monteiro.  1974:633;  Lamy  &  Andre,  1932:
222;   M6rch,   1852:67;   Newell  et  al,   1959:209;   Nilsson-
Cant,ell,   1933:508;   1939a:5;   Pilsbry,   1916:254;   1927:38;
Ross,   1962:32;   Smith   et   al,   1950:134;   Stephensen   &
Stephensen,     1950:388:     1952:8;    Stubbings,     1936:49;
Utinonri,1968b:179; Verrill,  1901:22; Voss & Voss,  1960:
102;  Zullo,  1966c:141.

DISTRIBUTloN:    Bermuda;    S.E.    United    States;    Gulf   of
Mexico; West Indies to southern Brazil; Gulf of Cantor-
nia  to  Acapulco,  Mexico.  Other  localities:  Arabian  Sea
(reported  by  Stubbings  as  Tefrocj..¢a  porosa  var.  com-
mztni.s);  Cape  Province,  S.  Africa  (reported  by  Utinomi
as   Te}rocjf to   sqwamoso   stohactr./era).   Plio-Pleistocene:
Cura€ao. Pleistocene: Venezuela.

Tefrocji.±a s tohacti/era confi-n[.s  Pilsbry,1916:255
SyNONyMy:  Ross,  1962:34.
DIAGNosls;  Pilsbry,1916:255.
REFERENCEs:  Barnes  &  Klepal,  1971:86  (pedicel  of  penis);

Heny,     1941:105;     1943:369;     1960:143;     Hertlein    &
Emerson,1956:167.

DISTRIBUTloN:    Gulf   of   California.    Pleistocene:    Sonora,
Mexico.

Tefrocji.±a s tohacti/era #orideno Pilsbry,  1916:255
REFERENCEs:  Barnes  &  Klepal,  1971:86  (pedicel  of  penis).
DISTRIBUTloN: Lake Wort,h Inlet, Florida.

TefrocJI.£a L)i.tr.o¢a Darwin,  1854b:340
SyNON¥My: Nilsson-Cantell,  1938b:76.
DIAGNosls: Broch,1922:339
REFERENCEs: Endean et al,  1956:88 (mainland ecology and

distribution);  1956:317  (insular  ecology  and  distribution);
Gruvel,   1903b:161;   1905a:289;  Hiro,   1936b:635;   1937b:
67;  1939c:586;  Hoek,  1913:256; Pilsbry,  1916:259;  Roseu,
1972:214: Stephenson, 1968:51; Stephenson et al, 1958:261
(insular ecology); Weltner,  1897:258.

DISTRIBUTloN:   Philippines;  Sulu  Arch.;   Indonesia;  Great
Barrier Reef, Australia; Nicobar I.
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Superfamily Balanoidea Leach,1817 n. status
Family Archaeobalanidae n. fain.

Sub family Archaeobalaninae n. subfam.

Genus Archaeoba[fonL4s Menesini,  1971

Ar_chaeobalanus_semicanalicuhatusMeneshi,1971..28
REFERENCE: Plaziat & Caveher,  1973:2875.
DISTRIBUTloN: Eocene and Ohigceene, Paris Basin.

Genus Accz.~obala[n"s Moroni,  1967

Ac_tinobalanus actinomoiphus (Morohi),1962=7 8
SyNON¥My:  Moroni.  1967:923.
DIAGNosls: Moroni,  1952:73.
D ISTR113UTloN:  Pliocene,  Italy.

Ac`tinobalanus  bisculc.atus (Ddrwin), 1864e\:26
S¥NON¥My: Ross & Newman,  1967:6.
DIAGNosls: Darwin,  1854b:293.
REFERENCEs:  Davadie,   1967:74;  de  Alessandri,  1907b:286:

Moroni,1967:925; Withers,  1953:58, 62.
DISTRIBUTloN:  Coralline  Crag,  England;  Eocene-Phiacene,

Northern Europe.
Acfz.%oboha7.ws  bz.sz4Jcciftts p/i.cafzts  (Darwin),  1854a:26

SVNON¥My:  Ross & Newman,  1967:6.
REF`ERENCE: Darwin,  1854b:293; Davadie,1963:74.
D ISTRIBUTloN: Coralline Crag, Enghnd; Belgium.

AcC7.nobafor}t4s pa7[tanejzi (de Alessandri).  1895:293
Actz."oboJo7itis do/osL4s  (Darwin).  1954a:28

STNONyMy: Moroni,  1967:925.
DIAGNosls;   Darwin,   1854b:295;   Davadie,   1963:76;   Kolo-

svary,  1967b:391: Lecointre.  1910:138.
DlsTRIBUTloN:   Miocene,   France;   Pliocene,   England   and

Norway.
Acft."obofo"ws I.ncJwsws (Darwin),  1854a:31

SyNONTMy:   Moroni,    1967:925;   Davadie,    1963:75;    Kolo-
svary,1967b:391,

DIAGNosls: Darwin,  1854b:299.
D ISTRIBUTloN: Miocene to Pleistocene, Northern Europe.
D ISTRIBUTloN:  Phiocene,  Italy.

Actr.r.obofo"ws sfeJfon.s (Brocchi),  1814:599
SyNON¥My:   de   Alessandri,    1906:302   (=   8.    cor"gafws

Darwin,     1854b:254);    Davadie,     1963:66    (8.     s.     var.
mioce7ijcLts  Seguenza,  1876:453).

D ISTRIBUTION: Oligocene-Pliocene,  Italy.

Genus Kathpalmeria Rose, 1966
Kaffapa[Jmeri.a georgjona Ross, ..n Ross and Newman,

1965a:61
D ISTRIBUTloN: Eocene,  Georgia.

Kci£Apo/men.ci Aanrfeenj (Kolosvary),  1947b:305
SyNON¥My:  Ross.  1965a:62.
DIAGNosls: Kolosvary,  1947b:305.
REFERENCE:   Plaziat   &   Cavehier,   1973:2875   (as   Bafonws

(Aus tro balanus) hal.ther.i).
D ISTRIBUTloN: Eocene, Hungary.

Genus A777.atobafa~t4s  Hock,  1913

ABy:aN£:#?:"£u(fioTi3%°3bd?g8"8:S/0"®."in(DarwinH854b:281

DIAGNosls: Utinomi,  1949a:30.
REFERENCEs:   Annandale,   1906:148;   1924:62   (as  Bafonws

arozratrs);  Brash,  1922:325,  333  (as Acasto  medreporfcoha
n.  sp.);  1931:78  (as Ba4clnus  arounfzts);  Gruvel,  1905a:247;
Hiro,  1936a:38  (as  Acosto  modrepon.cola):  Hoek,  1913:
210   (as   Bofo%tts   circz.a7£us   n.   sp.);   Kolosvary,    1951a:
288;   Nilsson-Canteu,   1921:337   (as   Bafonws   arcwofws);
1938b:52    (as    BafanL¢s    arcz.aftts);    msbry,     1916:228;
Utinomi,  1949a:32  (jBahanzts  arcztafzts  and  Ac¢s±a  mod-
repon.coza,   discussion);   1962:217;   Utinomi   &   Kikuchi,
1966:6; Weltner,  1897:271; Zuno,  1967b:126.

DlsTRIBUTloN:  Great  Barrier  Reef;  Indonesia;  Southwest
Japan; Ceylon: Bay of Bengal; 9-55m.

Armatobalanus (Armatobalanus) allium truncatus (Utinonri|,
1949a:32

S¥NONyMy/DIAGNoSIS:  Utinomi,  1949a:32.
REFERENCE: Zullo,  1963d:588.
DISTRIBUTloN: Tanabe Bay, Japan.

Armatobalanus  (Armatobalanus)  caluerter.sis  (Ross\,  1965..384
D ISTRIBUTloN: Miocene, Maryland.

Armat;obalar.us (Armatobalanus) cepa (Darwin), L854b..288
SyNON¥My:  Nilsson-Canten,1938b:52.
DIAGNosls: Nilsson-Cantell,  1938b:52.
REFERENCEs  Borradaile,  1903:442  (as  ?Badenzts  ferebratrs);

Brach.  1931:79:  Gruvel,  1905a:251;  Hiro,  1936b:625  (as
Balanus   fujiyalrol=   Ko\osvar3r.   \943a..93   (zis   Baker.us

t¥_j}yarnai l9+I_e=358 \as Balanus fujiyamaformis n. ap.)-.
Nilsson€anten.   1932c€:   Pilsbry,   1916:228;   Utinonri,
ig49a:29: Zinllo, ig63dr589.

DlsTRIBL;Tlo!€  Indonesia:  Austrana;  Mergui  Arch.;  Mal-
dives; southwest Japan: 50n

AmatoaaLzanc.s  /A777zatoaalfzntis/  ciioe  (Ko]oGr`try),   1947e:359
ST`'o.\TMvolAGNoSIS: Kolasvfty. 1947e359.
REFERENCEs    Kolosvary.    1951a:288:    RIrs    1965b:332;

Zullo,  1963d:589.
DIS'rRIBUTloN: West Indies.

Armatobalanus  (Armatobalanus) duuergieri |de Alessandri|,
1922:223

DIAGNosls/REFERENCEs:  Withers,   1929a:562:   1953:57:   58:
Zullo,  1961b:71.

D lsTRIBUTloN: Miocene, France; on Pon.tes I.rroJus-.
Armatobalanus (Armatobaler.us) ftligranus (Btoch| \916=8

SyNONyMy/DIAGNosls:  Broch,  1916:8.
REFERENCEs:  Hiro,  1937b:56; Zullo.  1963d:(errata).
DlsTRIBUTloN: W. Austraha;  Palau Is.;  4-20m.

Armatobalanus   (Armatobalar.us)  funiculorum   |AnnandQLe|,
1906:145

SyNONyM¥/DIAGNoSIS:  Annandale,1906:145.
REFERENCEs:  Kolosvary,  1951b:229; Zullo,  1963d:589.
DlsTRIBUTloN: Gulf of Manaar.

Armatobalanus  (Armatobalanus)  nefrens  |Zullo),  1968d=590
SyNONVMy/DIAGNOSIS:  Zullo,1963d:590.
REFERENCE:  RoSS,  1965b:332.
DlsTRIBUTloN;  Monterey  and  Carmel  Bays  and  Channel

Is., Caufornia.
Armatobahanws /Armotobohanzts/ oryza Broch,  1931:82

SyNONyMy/DIAGNosls:  Broch,  1931:82.
REFERENCE:  Zullo,1963d; 589.
DlsTRIBUTloN: Banda Sea; 200m.

Armatobalanus  (Armatobaler.us)  palaoensis  Hiro,  1987b..60
syNONyMy/DIAGNOsls:  Hiro,  i937b:6o.
REFERENCE:  Zullo.  1963d:589.
DlsTRIBUTloN:  Palau  Is.

Armatobalanus (Armatobalar.us) quedriuittotus Darwin,
1854b:284

SyNONyMy:  Zullo,  1963d:589.
DIAGNosls:  Hock,  1913:213.
REFERENCEs:  Borradaile,  1903:442;  Brceh,  1947:8;  Davadie,

1952:30;  Dawydoff,1952:128;  Gruvel,1903b:141;  1905a:
248;  Hoek,   1907:xvi;  Kolosvary,   1947d:425;   1951b:292;
Nilsson-Cantell.   1921:339;   1934b:60:   1938b:54;   Pilsbry,
1916:229;  Utinonri,  1962:217;  Utinomi  &  Kikuchi,  1966:
6; Weltner,  1897:271.

DlsTRIBUTloN:  Maldives;  Indonesia;  Singapore;  Viet Nan;
Mergui Arch.; Southwestern Japan; Philippines; 31-51m.
Miocene. Algeria.

Arrr.ate balar.us (Armato balar.us) q uiT.q ueu ittatus Hock,
1913:216

SVNONVMy/DIAGNosls:  Hoek,1913:216.
REFERENCE: Zullo,  1963d:589.
DISTRIBUTloN: Off Ambon; 32m.

Armatobalanus (Armatobahanus) terebratus DBLr`wi:n.
1854b:285

SyNON¥MV: Nilsson-Cantell,  1938b:51.
DIAGNosls:  Hoek,  1913:207.
REFERENCEs:  Annandale,   1906:148;  Borradaile.   1903:442;

Brceh,  1916:6;  Dawydoff,  1952:128;  Gruvel,  1905a:249;

al.
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Hiro,   1935a:1;   1937b:55;   Korschelt,   1933:27;   Weltner,
1897:271;  Zullo,  1963d:590.

DISTRIBUTloN:    Palau    Is.;    Kei    Is.;    western   Australia;
Gulf of Siam; Madras, India; 0-55m.

Arrratobala;nus  (Arrra;tobalanus)  terebratus  radieifeT  `Annarr
dale),  1924:63

SyNONVMv/DIAGNosls: An"indale.  1924:63.
REFERENCEs: Hiro.1937b:55: Zullo,  1963d:590.
D ISTRIBUTloN: Mergui Arch.

Stibgenus He-acreusz.a Zullo, 1961

A77mtodahnlis /Heracrt7usfo/ dztrfao77i£ (Zullo),  1961b:73
STNoriTiiTDIAG.`-osls Zullo,  1961b:73.
RErE.ElicEs  Newman  &  Ladd,  1974:383;  Ross,  1962:37;

Rae  &  h'ewman,   1973:148;   Zullo,   1967b:126;  Zullo  &
±h.1973:13; Zullo et al,1972:72.

DlsrmlBITloN:  Pliocene  to  Recent:  Gulf  of  California,  on
Porites.

Armatobalanus   (Hexacreusia)   straeleni   |ZuHo   &   Beach),
1973:11

DlsTRIBUTloN:  Galapagos,  on  ahermatypic  coral;  55-90m.

Genus CAjro7ro Gray,  1835

Chirona (Chirona) bimanicus (W±thors), 1923..288
DISTRIBUTloN: Miocene, Burma.

CAi.rona /Cft£Jioun/ euermciri7iz. (Pilsbry),1907d: 203
S¥NONyMT:  Tarasov  &  Zevina,  1957:230  (includes 8.  /:h4:eta-

boJci#ws/ hoefaz.cinc{s  Pilsbry,1911:77).
DIAGNosls:    Pilsbry,    1916:201    (as   Baha"Its    hoefajonzts);

Pilsbry.  1916:210.
REFERENCEs:  Barnes  &  Klepal,  1971:85  (pedicel  of  penis);

Henry,  1942;126;   Hiro,   1935c:227;  Hock,   1913:151,  246
(as He#ehasmcl hoe far.ci%z4m);  Kruger,1911b:460;  Newman
&  Ross,   1971:171:  Pflsbry,   1911:76  /eue777'iannz./,   77  /froefa-
ianus).

DlsTRIBUTloN:  Gulf of Alaska;  Aleutians  and  Bering  Sea;
140-490m.

Chirona (Chirona) hameri |Ascalri"s),17 67 ..8
S¥NONyMy:  Pilsbry,  1916:205.
DIAGNosls:  Pilsbry,  1916:205.
REFERENCEs:  Barnes  &  Barnes,  1965a:391  (variation  in  egg

size);  Barnes  &  Klepal,   1971:85  (pedicel  of  penis);  Bas-
sindale,   1964:39;  Bousfield,   1954:121;  Broch,   1924a:88;
Crisp,   1962b:123   (larval   stages);   Crisp   &   Southward.
1961:271  (cirral  act,ivity);  Darwin,  1854a:24;  1854b:277;
Davadie,    1963;71;    Foster,    1970:377    (acchimation    to
salinity);  Gruvel,   1903b:141;   1905a:245;  Hoek,   1875:60;
1909:270;     Kolosvary,     1967b:392;     Krtiger,     1927a:14;
1927b:5;     1940:464;    Moore,     1935a:57     (growth    rate);
M6rch,  1852:68;  O'Riordan,  1967:293;  Poulsen,  1935:16;
Rzhepishevskii,   1968:36;   Southward   &  Crisp,   1963:32
(fouling);  Stephensen,  1938:6;  Tarasov,  1937:52;  Walker,
1970:239 (cement apparatus);  1972:429 (cement composi-
tion);  1973b:455 (frontal horns and gland cells); Weltner,
1897:270;  1898a:443;  1898b:12;  Zullo,1963b:13.

DISTRIBUTloN:  North  Atlantic;  Chesapeake  Bay;  Barents
and   North   Seas:   England;   29-305m.   Plio-Pleistocene,
Northern Europe and Nort,h America.

Cltirona (Chiror.a) sublaeuis |Sowerby),1840..827
REFERENCES:  Withers,  1923:285.
DISTRIBUTloN:  Soomrow,  India.

Chirona (Chirona) unguiformis |Sowerby|. 1846..p\. 648
S¥NONTM¥:  Darwin,  1854a:29.
REFERENCEs:   Darwin,   1854b:296;   Davadie,   1963;73   (thin

sections);  de  Alessandri,  1907b:288;  Plaziat  &  CavaHer,
1973:2875    (paleo-ecology);    Ross    &    Newman,    1967:4;
Withers,  1953:48 et seq.

DlsTRIBUTloN:  Eocene-Oligocene,  England  and  Paris  Basin.
Eocene, Southeastern U.S.

Cfei.rona /Cfaz.ro7ia/  uc!7to"s  (Sowerby),  1846:pl.  2
REFERENCEs:    Darwin,     1854b:298;     1897:622;    Ortmann,

1902:250     (probably    includes     Ch£Aa!moJzts     anfI.gt/Its
(Phiuippi); Withers,  1953:141.

DlsTRIBUTloN: Tertiary, Patagonia and Tierra del Fuego.

Subgenus S€77.cifoba7Ja"z4s  Hoek,1913

Chirona (Striatobalanus) amaryllis |DaLrwin|, 18EI4b'.279
SyNON¥MT/DIAGNosls:  Darwin,1854b:279;  Hoek,1913:179.
REFERENCEs:    Annandale,    1906:147;    Barnes    &    Klepal,

1971:85   (pedicel  of  penis);   Broch,   1916:6;   1922:321   (as
forma  e!tamoryJJ!.s   nov.);   1931:66,   67   (as   forma   /oeu!.s
nov.):    1947:5.   6;   Daniel,    1955:25;   Darwin,    1854b:279
[var.   a   (=   BalainL4s   roseL4s   Lamarck,    1818);   var.   b.];
Dawydoff,   1952:128;   Endean   et   al,   1956:88;   Gruvel,
1903b:141:   1905a:250   (as   var.   7".I)ezts   nov.   =   var.   b.
Darwin.  1854bt:  Hin,  1936b:624;  1939d:243;  Hoek,  1883:
153;   1912:408:   1913:179:  Karande,   1967:1245;   Karande
&  Palekar,  1966:147:  Krtiger.  1911a:4;  1911b:460;  1940:
464;   Lanchester.   1902:369   (as  Bofariws   ¢mc}ry/J}.s   di.s-
s!.m£Jfs  n.  subsp.):  `-ilssonthteu,  1921:329;  1927a:785;
1930b:10;     1931a:114:     1934a:68:     1934b:58;     1938b:46;
Pope,  1945:364;  Stubbings,  1936:41:  1961a:174;  Utinomi,
1962:216;    1968b:174;    1969a:86:    UtiDolni    &    Kikuchi.
1966:6;  Weltner,  1897:270.

DlsTRIBUTloN:  Indowest  Pacific:  East  Africa  to  Philippines
and Northeast Australia; 5-500m.. and on ships.

Chirona (Striatobalanus) bimae |Hock)`  1913-.L82
SvNONVM¥/DIAGNosls:  Hoek,1913:182.
REFERENCEs:   Broch,    1931:70;   Nilsson-Cahteu.    1934b:58;

1938b:48.
DlsTRIBUTloN:  Java  Sea;  12-35m.

Chirona (Striatobalanus) kriigeri |PI\sbry). 1916..2L4
SVNONVM¥/DIAGNoSIS:  Pilsbry,  1916:214.
REFERENCES:   Broch,    1931:71;   Hiro,    1933:72;    1937c:440;

1939b:56;  Utinomi,  1949b:96;  1958a:308.
DlsTRIBUTloN: Japan; Moluccas;  100-250m.

Chiror.a (Striatobahar.us) maculatus |Hock), \918..187
DISTRIBUTION: Java Sea.

Chirona    (Striatobalanus)    taiwanensis    (Hiro),    ±939e..264
D ISTRIBUTloN:  Formosa.

Cfairo"ci /Sfr®.atobcL/a"z4s/  Cer}z4I.s  (Hock),1883:154.
SyNON¥My:  Hiro,  1937c:439.
DIAGNosls:     Hoek,     1913:185    (as    Boha7.ws    ozbws    n.sp.).
REFERENCES:   Barnard,   1924:74;   Broch,   1931:70;   Daniel,

1955:24;   Gruvel,    1905a:247;   Hoek,   1912:408;   Nilsson-
Cantell,    1925:34;    1927a:785;    1938b:46;    Pilsbry,    1916:
216;   Stubbings,   1936:41   (as  czJbws);   1940:390;   Utinomi,
1950:63;    1962:216;    1968b:174;    1969a:88;   Utinomi   and
Kikuchi,  1966:6; Weltner,  1897:271.

DISTRIBUTloN:   Indo-west   pacific:   South   Africa,   Persian
Gulf to Philippines and Japan; 7-500m.

Chirona (Striato balanus) tuberculatus (Rosdi\,197 4..2
D lsTRIBUTloN:  Mindanao,  Philippines.

ChiTona (Striatobalanus) zealondicus (`"J±thers|, L924..35
DlsTRIBUTloN:   Miocene,   New   Zealand   (Withers,   1953:78

et seq.).
Genus SoJ;dobaJa7ic.s  Hoek,  1913

Solidobalanus    (Solidobalanus)    astacophilus    (BaLrnaLrd),
1926:128

SyNONyM¥/DIAGNosls:  Barnard,1926:128.
REFERENCES:  Henry & MCLaughlin,  1967:47;  Zullo & New-

man,  1964:368.
DISTRIBUTloN:  South Africa; 420m.

Solidobaler.us   (Solidobalanus)   c.uricoma   `Hodr),   1918..198
SyNON¥My: Zullo & Newman,  1964:368.
DIAGNoSIS:    Hoek,    1913:198;    Nilsson-Cantell,    1938b:49.
REFERENCEs:     Broch,     1922:323;     1931:71;     Henry     &

MCLaughlin,     1967:46;     Nilsson-Cantell,     1934a:70;
Ut,inomi,  1969:82.

DlsTRIBUTloN:     Persian    Gulf;     Moluccas;     southwest
Australia; 27-320m.

Solidobalanus    (Solidobalanus)    cilic.i:us    (Hook),    1918..\99.
SVNONyMy: Zullo & Newman,  1964:368.
DIAGNosls:    Hoek,    1913:199;    Nilsson-Cantell,    1934a:68.
REFERENCEs:  Annandale,  1906:148  (as  Bcizarizts  mciJdI.ueH-

si.a  Borradaile,  1903);  Broch,  1931:72;  1947:6;  Dawydoff,
1952:128;    Henry    &    MCLaughlin,     1967:47;    Nilsson-
Cantell,     1925:38;     1934b:59;     1938b:49;     Stubbings,
1936:43;  Utinomi.  1969a:90.
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DISTRIBUTloN:   Indo-west   Pacific:   Gulfs  of  Aden,   Persia          SoJI.dobaiJontts    /Hesperl.6aJanks/    e/I.?abec^ae     (Barnard)

SO±!i:a:dn:,i¥9c:E:sa:g;ieJL#&Ja£;ai/a:I:n#di;':S]:9:6:14n¥e?S:z%i)ilo:3:123::?2           3:]¥9S2;:7¥2cY±;]Afr]8S:: ga[#::i,' ]]9953°2:%7 (as  Bafonzts  emle.

D ISTRIBUTloN:  Banda sea;  75.1 1 2m.                                                               D I:::::nusTZ[SoE;S8a)itEez:¥£c&a.MCLaughHn,1967:47.
So/I.do6oJcnz<s     /SoZ!do6a}Za"s/    ec^z7!apJaci.s     (Stubbings),           SoJi.dodo/a"ws  /Hespen-6oJantts/  engberg!.  (Pilsbry),1921:113

s:i:im:Lmh::']:i:;d;]6::&:;:[9;]';i;um|F:in:9tg:9:;i:z:iii&ig±:iHi;so=±ri=g*¥+:]bufmur±:
REFERENCE:  MCLaughlin  &  Henry,1972:14  (complemental          So/..doba[Ja"u[s   /Hespen.ba}Jcintts/   frespen.us   hospen.as   (Pfls-

rmunor                                                                             #:

DISTRIBUTloN:    Eastern    Pacific;    Nasca    Ridge;     228m.           SoJI.dobofonlts   /Hespen.6oJon"s/   beapero.ks   Jaeui.domz/or"-s

1970:359;   Utinolni   &   Kikuchi,   1966:6;   Weltner,   1897:           SoJ!.do6aJo7iks  /Hesper}.6oJonzts/  fresperz.Its  nlpponensz.s  (Pils-

so:giiT;R;I,i::rt¥9:1/yE:0:::;::n::Sa:]„s::::°f:n:;;[„gsu8;:Burt:fce:::r:;9aa3S[ta:°:         §!s¥:T§Riij::]j;a:;9fi;ii:Sj[{:::]#ioy:iu;¥:3]o9!9::7 47, Tarasov &
REFERENCES    Henry   &   MCLaughlin,    1967:47;   Zullo   &          SoJ!.dobaJonus    /Heape~.6aJonks/   poro^espen.ks    (Menesin"

S°Dk¥dES°eFSF£Ea%Nn=c:'E=+:9(6Sfg3¥yng£%£E)a:ag;hti;.:;9;;4s7b:7;I;;n::;:N2a;.:.     i#]9S=Eu±3~uuC_T=.o_:N=£;;na#r ,P£,:gh8oec2Se:;e6; ::pa|a:r±s::oe£;n±i
REFERENCES:  Henry & MCLaughHn,1967:47;  Zuuo & New-           SoJ!-doboJan%s     /Heaper!.6a[Ja7i%s/    p^I.net.s     (Kolosvary),

E.£of3iau9nT6:4oi?%su.IEd#bcah,in.uoi,-th.in in.n, -:::::::,      -:;i_igfiRg;*N ',Ef-oe.Sepneer.._I::::.s:SO:d+09b38!Zgus    (Solidobalanus) --thompson.    `Stubbfngs|,         So#ig#^tta±|BAau"pT.uL.3N:_(#Lb#^u%r±y:proinus    (woodrfr\8,    in

:§s;::i:4::::S£8g:¥:zfu£:e¥C¥L3aw:#E:,19:%637667,  N]]SS°n        sos,y£¥R::::n::8:Z:u::i;e:j¥:;:I:be;,;;:;;;:2g::£°ernns]:s   tcornwa]„
1927b:400

S°#£TbRa\lBa%ogSHnE:s§pc§§esb:#ab££nncguots=npwrias|:.rTL:Ilo: 1 g66a Zoo       S°D#s°FT9RROE\£BSUF±=?%5NVL(#n+°Sg%=nbea:=E=ccuu°:;dYoesrrte\n'°Cna°==ga (P\lsbr"

Jl
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Solidobalanus (Hesperibalanus) uarians (Sowerby), ±846..Dl. 2
REFERENCES:   Chapman,    1914:54,67;   Darwin,    1854b:298;

Ortmann,  1902:250.
D ISTRIBUTloN: Eocene, Patagonia.

Solidobalanus    (Hesperibalanus)    uialoui    |Ko\osvfry|,
1961c:150

DlsTRIBUTloN: Eocene, USSR.

Subgenu§ ,BathybahanL4s  Hoek,  1913

Solidobalanus  (Bathybalanus)  pentacrini   (Hods),   19\8..280
S¥NON¥My/DIAGNosls:  Hock,  1913:230.
REFERENCEs  IIiro,  1936a:59;  Newman  &  Ross,  1971:173.
D ISTRIBUTloN: Banda Sea;  240-304m.

Genus Notobalanus n.gen

JVotobaJanus ftscz4jzts (Darwin),  1854b:290
SyNONVMy/DIAGNosls:  Pilsbry,  1916:219.
REFERENCEs:    Gruvel,    1905a:252;    Kolosv6ry,    1943a:93;

Korschelt,   1933:27;   Krtiger,   1940:466;   Nilsson€antell,
1957:21;   Weltner,   1895:291;   1897:271;   Zevina   &   Kur-
shakova,1973:183.

DlsTRIBUTloN: Peru; Chile; Tierra del Fuego.
JVocodaJonL6s   floscujL4s   var.   sordfdws    (Darwin),    1854b:290

S¥NONyMy/DIAGNosls:  Nilsson-Cantell,  1921:330.
REFERENCEs:     Davadie,     1952:30;     Fletcher,     1938:115;

Gruvel,    1903b:141;    1905a:252;    1905b:345;    Kolosvary,
1943a:93;   Newman  &  Ross,   1971:169;   Nilsson-Cantell,
1957:21;  Weltner,1895:291;  1897:271;  1898b:5;  1900:305.

DlsTRIBUTloN: Chile to Tierra del Fuego. Miocene, Algeria.
Late Cenozoic, Kerguelen I.

JVotobahan"s uesrifus (Darwin),  1854:286
STNON¥M¥/DIAGNosls:  Newman & Ross,1971:169,
REFERENCEs:   Broch,   1922:322;   1931:71;   Filhol,   1885:487;

Foster,  1967a:83;  1967b:35;  Gruvel,  1905a:248;  Hutton,
1879:328;     Krriger,     1940:464,466;     Moore,     1944:333;
Pilsbry,   1916:219;   Weltner,   1897:271;   1899a:445;   1900:
307;  Withers,  1924:36;  1953:77,98.

DlsTRIBUTloN:    Australia;    New    Zealand;    Auckland    I.;
0-51m. I.ower Oligocene. Chatham I.

Genus Elmjm.Its Leach,  1825

Ejmz.n[.u[s crristo%nus  Gruvel,  1907a:106
STNONyM¥/DIAGNoSIS:  Gruvel,   1909a:216  (probably  intro-

duced E.  moc!esfzts Darwin).
REFERENCE:  Krtiger.  1940:470.
DISTRIBUTION:  Azores.

Elminius kingii Gray.1881..13
SyNON¥M¥/DIAGNoSIS:  Darwin,  1854b:348:  Nilsson-Cantell,

1921:348.
REF`ERENCEs:    Gruvel,     1903b:163;     1905a:294;     1911:292;

Hock,   1907:4;   Kolosvary,   1943a:95;   Krtiger,   1940:470;
Nilsson-Canteu,   1930c:255;   1957:22;   Pilsbry,   1916:_260:
Weltner,  1895:289;  1897:256;  1898b:5:  1900:305.

DlsTRIBUTloN:   Chile,   below   30°S;   Cape   Horn   to   Punta
Arenas, Argentina; Falkland Is.

EJmi.njus 77.odesfc.s Darwin,  1854b:350
STNON¥My/DIAGNoSIS:   Moore,   1944:329  (includes  E.   si.nu-

ofws Hutton,  1879:328).
REFERENCEs:   Austin  et  al,   1958:497   (chromosome  nun-

bers);  Barnes &  Barnes,  1960:137  (recent  spread in  NW
Europe);  1961a:121  (spread  in  SW  Scotland);   1965b:23
(further  European records);  1966a:83  (coasts  of western
Europe);   1968a:135   (egg  numbers);   1968b:261   (French
Atlantic  coast);  1969a:156  (in  France);  1974:197  (embry-
onic  development  and  salinity);  Barnes  &  Klepal,  1971:
87 (pedicel of penis);  Barnes,  Barnes &  Klepal,1972:187
(French  Atlantic  coast);  Barnes,  Klepal  &  Munn,  1971:
173    (spermatozoa);    Barnes    &    Powell,    1966:107    (at
Arcachon.  France);  Barnes & Stone,  1972b:309  (western
Scotland);    Bassindale,     1947:223;     1958:381;     1964:42;
Beard,1957:1145; Bhatnagar & Crisp,1965:419 (salinity
tolerance);  Bishop,  1947:501  (first  report  outside  Aus-

_,
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tralia);  1951;531  (spread in European waters);  1954:1145
(in  France);  Bishop  &  Crisp,  1957:482  (in  France):  1958:
109  (France);  Bishop  et  al,  1957:1  (on  French  Atlantic
coast);    Bocquet-V6drine,    1964:5060    (relationship    be-
tween    growth    and    molting);    1965b:30    (molting);
Boschma,  1948:403  (Netherlands);  Boulton  et  al,   1971:
487   (fouling);   Broch,   1922:342   (as  EJmz.nfzts   sjnztofus);
Connell,    1955:954   (Scotland);    Corner   et    al,    1968:29
(toxicity);  Crisp.   1955:569  (cyprid  behavior);   1958:483;
1959b:37;  1960a:681  (northern  limit);  1961:421  (territor-
ial behavior);  1964a:179 (severe winter);  Crisp  & Austin,
1960:787  (fouhing):  Crisp  &  Barnes,   1954:142  (orienta-
tion);   Crisp   &   Chipperfield.   1948:64   (British   waters);
Crisp   &  Christie,   1966:59  (toxicity);   Crisp   &   Davies,
1955:357  (breeding);  Crisp  &  Meadows,  1962c:500  (gre-
gariousness);    Crisp    &     Patel.     1958:1078;     1961:105
(growth rates);  1967:612  (contour  of  substratum);  Crisp
&  Ritz.   1967b:236   (temperature  acclimation);   Crisp   &
Southward,  1959:429  (spread  in  British  Isles);  1961:271
(t#Da:i£Vit¥r)log:£i858:9S:;unbbN#Shse:;;:]]7995J?]rfe]n:1:i

France):    Evans,    1968:260;    Filhol,    1885:489;    Fischer-
Piette,     1963:176    (French/Spanish    border);     1964:500
(France);  1965:466  (Fr.  Atlantic  coast);  Fischer-Piette  &
Prenant,   1956:7   (NW   coast   Spain):   Foster,   1967a:84;
1967b:33   (early   stages):   1969:326   (tolerance   of   high.
temperatures);    1970:380    (acclimation    to    salinity);
1971a:12  (dessication);  1971b:33  (upper  limit);  Foster  &
Nott,  1969:340  (sensory  structures);  Gruvel,  1903b:163;
1905a:295  (as  EJmjnjzts  sjmtatzts),  296;  Guiler,   1952:20;
Hutton.   1879:328  (as  E.   s[.nLiofus);   Jennings,   1918:62;
Jones,  1961:103  (SE  coast  of  Scotland);  Knight-Jones,
1948:201   (British   harbors);   1953:583   (gregariousness);
1955:266  (gregariousness);  Knight-Jones  &  Crisp,  1953:
1109  (gregariousness);   Knight-Jones  &  Morgan,   1966:
267  (hydrostatic pressure);  Knight-Jones  & Stephenson.

i3:8;2:i(ig3gfr`;°euvse|:;S±en#TBKhoti-Js°vnaersy,&]96Yba::8a;
Kriiger,  1940:470;  Kuhl,  1963:99  (German  coast):  1967:
965  (Elbe  estuary):  Leloup  &  Lefevre,   1952:1   (Belgian
coast);  Meadows,   1969a:273  (fouling);   1969b:65  (settle-
ment.  growth);  Moore,  1944;329;  Moyse,  1963:175  (food
for  larvae);   Moyse  &  Nelson-Smith,   1963:1   (zonation);
Nilsson-Cantell,  1921:351;  1925:42  (as  var.  heel)I.s  n.var.);
1926:13;     1927a:786;    1930d:212;    O'Riordan,    1967:294
(Ireland);  Patel  &  Crisp,   1960a:667  (influence  of  ten-
perature);  1961:89  (breeding  and  molting);  Pope,  1945:
368;    1966:181;     Poweu,    1960:119    (Scotland);    Ritz    &
Foster,   1968:552   (temperature);   Roskell,   1962:263   (on
Lf ftorincl  sheus);   Sandison,   1950:79  (S.   Africa);   Singa-
rajah  et  al,   1967:144  (phototactic  behavior);  Skerman,
1958:224    (fouhiig);    1960:610    (predation);    Southward,
1955b:403 (behavior);  1955c:423 (behavior); Southward &
Crisp,  1952:416  (changes  in  distribution);  1963:24  (foul-
ing);  Stubbings.  1950:277;  Utinolri,  1968b:178;  Walker,
1970:239  (cement  apparatus);   1973b:455  (frontal  horns
and gland cells); Weltner,  1897:256,257  (as EJmI.72jzts s[.n-
I"±c.s);    1900:307;   Wisely   &   Blick,   1964:162   (nauphi);
Zevina,1963:73 (Black Sea).

DISTRIBUTloN:  Australia,  Tasmania,  New  Zealand;  intro-
duced  to  South  Africa,  possibly  Azores  (see E.  cri.stoJ-
j;~ws    Gruvel),    Black    Sea    and    Nort,hem    Europe.

EJm.."I.us    modesfzts    moJJwscorztm    Kolosvary,    1942c:147
REFERENCE:  Kolosvdry,  1943a:95.
D ISTRIBUTloN: Auckland, New Zealand.

Genus MembronobaJa7}z4s Pilsbry,  1916

Membranobalanus bracl.ialis |Rosdi), 1918..\84
D ISTRIBUTloN: Puerto Galera, Philippines.

A41embro7ioboha»zfs cztr}e2'fo777.I.s  (Hiro),  1936b:627
SyNONyMy/DIAGNosls:  Hiro.  1939c:243.
DISTRIBUTloN: Arafura Sea and Japan;  15m.
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vinova,1970:174.
DlsTRIBUTloNI    Florida;    Caribbean;    Madeil.a;    Morocco;

East  Africa;  Red  Sea;  Gulf  of  Manaar;  Singapore;  Kei
Is.; Sulu Arch.; PhiHppines; western Austraua;  15-180m.

4cas±a denfi.cttJofa Hiro,1931:153
SyNONyMy/DIAGNosls:  Hiro,  1931:153.
REFERENCE:  Utinomi,  1958a:309.
DlsTRIBUTloN: Sagami Bay, Japan.

ACs:*:::,v¥,'y##o¥]u83e7ra:|%|:a:56

Mes#NbrTna\?v°`!`3E?.u~S`±_e_a_liu3S(Darwin),1864b..275
SyNONyM¥/DIAGNosls.Barnes&Klepal,1971;86(pedicelof

penis); Pilsbry,  1916:230.
REFERENCES   Gruvel,   1905a:244;   Henry,   1954:443;   1958:

215;     Hiro,     1936:631;     Verrill,     1901:22    (as    BaJantts
decJG.LJks  cz4spl.da£"s  n.subsp.);  Wells,   1966:83;  Weltner,
1897:270.

DISTRIBUTloN: Bermuda; Florida; West Indies.
MeQ#Nbx:\=v°`?`3.Ie?.¥3|-iSi-r_=~±*TEo`evkei=.igFg:e2Sdr5

SyNONyM¥:  Utinomi,1968b:176.
DIAGNosls. Hock,1913:205;  Utinomi,1968b:176.
REFERENCES.  Broch,   1931:85;   1947:6;  Daniel,   1955:26  (as

gfa£',anLugs5#.n2g#°S#*:i:;;i.:.kn+ii_5_iiiiieun==sLe=o#,?bEfa6#off,    1952:128;    Daniel    &    Prem-Kumar,    1968:147    las

=9aga6nb±.%R`(¥eNm=Rraa.n^o±6a.I±_pie:L;::o`~=_L#aa,I;=s°p8...,:4`ir=.1936b:631;     Nilsson-Cantell,     1921:340:     1938b:51:
Suhailni,   1966:65  (as  BOJanks   /"/  baslcltprd  nqt

¥Q:+n+Tnn:::.±~3?7:270(::?-B:i;::i:c`:ctusa,.DlsTRIBUTloN:  East  coast  of  India  to  Sin-  6-36n
"em6nono6adenu;s nebrzas (ZuHo & haht.  1973:2

DlsTRIBUTloN: Galapagos Is.
"£¥¥6§ii%:y£]nAfsgs:#ng¥gb,7¥*#£i.as]]942[27,H.ro,

ig36b:631; Pilsbry.  igi6:233.
DlsTRIBUTloN:MontereytoBajaCaliforhia;SouthAfrica;

Sulu Arch.; to 52m.
"em6ranobafon&s orcufti./ormi.s (Kolosvary),1941 : 189

DISTRIBUTloN:  Indian Ocean.

Genus 4cclsGa Leach,1817
Acosto a!ctt/eofa Nilsson-Cantell,1921 :342

pis."p.uT±ON..GriiI£-€is£=i=.Acosto a/ba Barnard,  1924:83
DlsTRIBUTloN: Off Natal, South Africa; 90-180m.

Acos±¢ aJeyon!.coJa Utinomi,  1953:142
SyNONyM¥/DIAGNoSIS  Utinomi,  1953;142.
REFERENCE:  Utinonri,  1959c:313.

4cDo:S:Ra[::::%:aTcaanraE:o:£rig3aip::%.6
SyNONyMy/DIAGNosls. Broch,  1931:106.
DISTRIBUTloN: Kei Is.; 20m.

Acasto ancz.patfa..dz.s Broch,  1916:13
SyNONyMy/DIAGNOSIS:  Broch,  1916:13.
RECFo%EPNecaES=    Hi:i: I-*ti€=..±8.,LU.|L9b$7b..53    (possibly    a

Dig:::£;:i;N.CapeJaubert,westernAustraHa.
Acasfa clrmafa Gravier,  1921a:353

P_I_s.T_RIBUTI9N=O££6iis6=:i:.£6=.4c¢sfo co~ceJJo7.tom  Hiro,  1931;151
SyNON¥M¥/DIAGNosls:  Hiro,  1937c:459.
REFERENCEs. Nilsson-Canteu,  1938b:58.

4cB:S:Rc[oBnu,.::°Eose::°igJ]a3:a3;
SyNONyMy/DIAGNosls:  Hoek,  1913:235.
REFERENCEs:  Broch,1922;330.
DlsTRIBUTloN: Celebes; Sulu Arch.; 40-60m.

4casto co7tobas!.s BI.och,  1947;25
SyNONyMyzDIAGNosis  Utinomi,  1953:139.
REFERENCE; Dawydoff,  1952:139.
D lsTRIBUTloN: Indochina; Hiroshima Bay.

Acosfa crasso Broch,  1931:109
DlsTRIBUTloN: Saparua Bay, Moluccas; 20-30m.

4costo ctenodenfro Rosell,  1972:200

4c;y:;:¥¥Bft:A]:3NaE¥r¥j|t:03:3a!e4:b:.'2:2thpp[nes

DIAGNosls: Pilsbry,  1916:244.
REFERENCEs    Annandale,    1906:144;    Barnard,    1924:82;

Broch,  1922:330;  1927c:30;  1931:95;  Gravier,  1921a:357;
Gruvel,   1903b:121;   1905a:259;   Henry,   1954;443;   Hock,
1913:xvi,xix;Nils§on-Cantell,1921:342;1938:13;Pilsbry,
1916;244;   1952:27;  Stubbings,   1936:48;  Wells.   1966:85;
Weltner,    1897:258;   1910:528;   1922:85;   Zevina   &   Lit-

DhG_`osls:  Brceh.  1922:330.
REfEE£`'crs  Broth   1931:96;  Dawydoff,   1952:129;  Hiro,

.i.so±ci£]#]Tfi=Bdy,K:*::2417:1.]Rb;::i;
19T2:198; Utinaini  1950E6+:  1958a:309;  1962:221;  1968b:
178: 1969b:53.

DlsmlBUTlo``=  Southm  J_-  h±;  Sulu  Arch.;
24-280m

Acasto ecdr.7.ate IIiro, 1937a:70
SyNONyMy: Utinomi, 1962:2ZL

B£::g:£'cSESBrgah#:7#iugg+#g|95so.313
ACE:SZR/]eBn::]£::;ass:i: [g:#;]#thca Ace- 15-2om.

S¥NONyMy:  Roseu,  1972:194.
DIAGNosls: Darwin,1854b:316.
REFERENCEs  Gruvel,   1905a:262;  Hiro,   1939d:243;  Hcek.

i8h8s:;[n:8'an:e9u],3i338b.5¥,ruwg:|rt'ner],9i:;;?25er:9i]d£::#..
DlsTRIBUTloN:    Red    Sea;   Bay   of   Bengal;   Philippines;

Seto, Japan; to 5lm.
Ac_astaftschieTiLoond:-1877=18

DISTRIBUTloN:    Miocene,    Sicily,    Sardinia    and    Corsica.
Acasfo #efuosa Nilsson-Cantell,1931a:130

S¥NONyMy:  Hiro,  1937c:457.
DIAGNosls  Hiro,   1931:153  (a§  Acasto  a7mafattsa7io  n.sp.).
REFERENCEs;  Utinomi,1949a:32.
DlsTRIBUTloN: Amakusa and Seto, Japan.

ACDa]SscfR{°Br€TT;nN'./eA'fag:]°ncahb]a9y:'k9e3|s„ioo.i4om.

Acasfa /ormae de Alessandri,  1897:46
REFERENCE:   de   Alessandri,   1906:312;   Withers,   1953;61.
DISTRIBUTION:  Miocene,  Italy.

4CDa[Ss£:R{°8%:[%N?S::|a:?,'s].9A4£%a;24.5om.

4cc!sfa gJc}~s Lamarck,  1818:398
S¥NONyMy:  Utinoul,  1969a:91.
DIAGNosls:  Hoek,1913:241.
REFERENCES.  Broch,1931:133;  Darwin,1854b:314;  Gruvel,

1903b;121;     1905a:261;     Hoek,     1913:233;     Kolosvary,
1943a:94;  Nils8on-Canteu,   1938b:56;   Pilsbry,   1916;242;
Weltner,  1897:258.

Dis::;:auHT::fLdg::fs]:;fp]hr]ahn;.p]E:g;log.585emn.gal.southwest

Acasfa gregar3.a Utinolni,  1959c:314
DISTRIBUTloN: Tanabe Bay, Japan.

4casto fez.rsuta Broch,  1916:10
S¥NON¥M¥/DIAGNOSIS:  Broch,  1916:10.
REFERENCEsi.   Broch,    1931:96;   Hiro,   1936a;58;   Utinomi,

1959c:317.
DlsTRIBUTloNI  Cape  Jaubert,  Australia;  Amboina;  Moluc-

cas;  100-140m.
Acasto ..cZz.apo773a Pilsbry,  1912:294

REFERENCE:  Pilsbry,  1916:247.
D lsTRIBUTloN: Mindanao, Philippines; 40m.

4%ays*%£aypMoy?'.aot£:i:g;y]'9`692:£;81?

DIAGNosls:  Pilsbry,1911:80.
REFERENCES.  Broch,  1922:330;  1931:96;  1947:6;  Dawydoff,

1952:129;   Hiro,   1939f:213;   Kruger.   1940:460;   Nilsson-
Cantell.  1938b:13;  Pilsbry,  1916;24a  Ut,inohi,  1970:359;
Zullo,  1968a:227.

DlsTRIBUTloN;  Southern  Japan;  Taiwan;  southeast  Asia;
10-800m.

+!
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4casfa /aeL)I.gafa Gray,1825:103
SyNONyMy:  Nilsson-Cantell,  1938b:57.
DIAGNosls:  Darwin,1854b:315;  Hiro,1937b:62.
REFERENCEs:   Gruvel,   1903b:121;   1905a:261;   Hock,   1913:

233;    Rosell,    1972:197;    Weltner,    1897:259;    Zevina    &
Litvinova,  1970:174.

DISTRIBUTloN:   Red   Sea;   Zanzibar:   Andaman   Is.,   Phil-
ippines; Pdru Is.

Acas&a membrtz7tacoa Barnard,  1924:88
REFERE`.ce: Nilssonthteu,1938b: 13.
DlsmiBUTro.`!`SouthAfrica:28-180m.

Acoszg riEapfomndna Rosell,1970: 105
D-mmch: Philippines.

A-fai laErioala Seguenza,1876:312
Drmmrmo`-: Tertiary, Italy (Withers, 1953:62).

At-perf7-nj`pes Pilsbry.1912:294
ST+o`|`IT: Hiro,  1937c:463.
DnG.`-osls: Nilsson-Cantell,  1938b:57.
R[rERE.\-cEs:  Barnard,   1924:87;   1925:1;  Broch.   1922:330;

Hiro,1931:149  (as Acosto  Eoma[.i n.sp.);  Hoek,  1913:237
las Acc}sCc}  7%.rz.do  n.sp.);  Krtiger.  1914:438;  Pilsbry.  1916:
247;    Utinomi,     1949a:23;     1962:221;     1969b:53;     Zuno,
1968a:227.

DlsTRIBUTloN:  Japan;  Philippines;  Sulu  Arch.;  Java  Sea;
Andaman Is.; South Africa: 35-170m.

Acasfcl poroccz Nilsson-Cantell,1921:348
S¥NON¥M¥:  Nilsson-Cantell,  1938b:56.
DIACNoSIS:  Broch,  1931:96.
REFERENCEs:   Broch,   1947:6;  Dawydoff,   1952:129,   Rosell,

1972:203.
DlsTRIBUTloN:   Philippines;   Viet   Nam;   Bay   of   Bengal;

1-55m.
Acosfa pztxpurafa Darwin,1854b:318

SyNONyMy/DIAGNosls:  Darwin,1854b:318.
REFERENCEs:   Gruvel,   1905a:262;   Hiro.   1937c:450;   Hoek,

1913:234;    Nilsson-Cantell,    1938b;13;    Utinomi,    1959c:
313;  Weltner,  1897:259.

D ISTRIBUTloN:  Sumatra;  Phinppines.
Acasto sarde de Alessandri,  1895:64

REFERENCEs:   de   Alessandri,   1906:311;   Withers,   1953:59.
D ]STRIBUTloN:  Oligocene,  Sicily.

Acosfa scfaa/ferz. de Alessandri,1910:124
DlsTRIBUTloN: Miocene, Austria (Withers,  1953:70).

Aca!sto sczt/pft/ro Broch,1931:101
REFERENCE:  Utinomi,  1959c:313.
DISTRIBUTloN: Java  Sea;  49m.

Ac'asfa sczttr.costs Weltner,  1887:102
SyNON¥My/DIAGNosls:  Weltner,1887:102.
REFERENCEs:   Gruvel,    1905a:260;   Hiro,    1931:152;   Hoek,

1913:233;  Weltner,  1897:259.
DISTRIBUTION:  Cartagena,  Spain.

4caisto semofo Hiro,  1933:73
DlsTRIBUTloN: East coast of Japan;  33m.

Ac.clsto serrate Hiro,  1937b:64
DISTRIBUTION:  Palau  Is.

Acosto spz.n!.fergztm Broch,1931:112
S¥NONyMy/DIAGNoSIS:  Broch,1931:112.
REFERENCEs:     Hiro,     1936a:58;     Kolosvfry,     1943a:95;

Utinomi,  1959c:313.
DISTRIBUTloN: Java Sea;  Phhippines; 35m.

Acasfci spi.in./era Utinomi,  1967:222
DISTRIBUTloN:  Tokyo Bay;  70m.

Acasta sp!.nasa Hiro,  1939e:267
D ISTRIBUTloN:  Formosa.

Acasta spo"gi.fas Poli,  1791:25
S¥NONyMy: Darwin,  1854b:308.
DIAGNosls:  Utinomi.1958a:300.
REFERENCEs:     Barnard,     1924:80;     Bassindale,     1964:42;

Bocquet-V6drine,  1966a:2733;  1966b:337  (structure  and
growth  of  operculum);   1966c:693;  Crisp  &  Southward,
1961:271   (cirral  acivity);  Dawydoff,   1952:129:  de  Ales-
sandri,  1907b:289;  Fischer,  1872:433;  Gruvel,  1903b:121;
1905a:263;   Hiro,   1931:154;   1935c:227;   Hoek.    1875:60;
1909:271;   Kolosvary,    1939a:176;    1941c:156;    1943a:94;

1947a:22;   Krtiger,   1911a:4;   1911b:459;   1914:439:   1940:
459;   LeReste,   1965:65   (larvae);   Moroni-Ruggieri,   1952:
77;    Moyse,    1960:120    (laboratory    rearing);     1961:371
(larval  stages);  Nilsson-Canteu,  1938b:13;  Pilsbry,  1916:
242;  Relini,  1969:169;  Riedl,  1963:258;  Stebbings,  1910:
570;    Utinomi,    1969a:82;    Weltner,    1897:259;    1898:11;
Zevina & Litvinova,1970:174.

DlsTRIBUTloN: British Isles; France;  Portugal; Mediterran-
ean;  Red  Sea;  South  Africa;  Austrahia;  Japan.  Phiocene:
France and Italy.

Acczsfcz sporz.Z/L4s  Darwin,  1854b:319
SyNONyMy/DIAGNosls:  Darwin,  1854b:319.
REFERENCES:   Gruvel,    1905a:260;   Hiro,    1931:150;   Hoek,

1913:233;  Weltner,  1897:259.
DlsTRIBUTloN:  Sulu Arch.

Acc}sta scr}.aifo Gruvel,  1901:262
SyNONVMy/DIAGNosls:  Gruvel.  1905a:264.
REFERENCE:  Hoek,  1913:233.
DlsTRIBUTloN: Off Madeira; 4com.

Acasto sufoafa I.amarck.  1818:398
STr`-o.\.I.\IT:  Darwin,1854b:310;  Hiro,1937c:451.
DIAG\.osls:  Stubbings,1961a:174.
REF`ERENCES:  Borradaile,  1903:442;  Broch,  1947:6;  Dawyd-

off,  1952:129;  Gruvel,  1903b:121;  1905a:263;  Kolosvary,
1947e:361;  Kruger,1911a:56;  1911b:461;  Nilsson-Cantell,
1938b:13;  Utinomi,  1950:64;   1958a:309;   1969a:82;  Welt-
ner,1897:259; Zevina & Litvinova,1970:174.

DISTRIBUTloN:   Red  Sea;   Persian  Gulf;  Maldives;   Gulf  of
Siam;   South  China  Sea;   Viet  Nam;   Australia;   Philip-
pines; Japan; 5-25m.

Acas±¢ suJca±a a#cAo77.s Barnard,  1924:81
REFERENCEs:    Nil§son-Cantell,    1938b:13;    Zevina    &    Lit-

vinova,  1970:174.
DISTRIBUTloN: Natal,  South Africa;  28m.

Acasto sz¢/ca;to ap!.%osa7 Daniel,  1955:29
DlsTRIBUTloN: Off Madras, Bay of Bengal.

Accisra  fenui.L)OJL)cito Broch,  1947:28
REFERENCE:  Dawydoff,  1952:129.
DlsTRIBUTloN:  Viet  Nam;  15m.

Acosto fzt/..pa Hiro,  1933:76
DISTRIBUTloN: Off southern Japan;  126m.

Acasfo uL7Idwhafci Darwin,  1854a:34
DISTRIBUTloN:     Upper     Pliocene,     England    (Withers,

1953:53).
Aca!sfa ztmi.tosafaa Utinomi,  1962:224

DISTRIBUTloN: Nomosaki, Japan.
Acosto zL4i.ho  Hiro,  1936b:632

DlsTRIBUTloN: Off Port Darwin, Australia.

Genus Pseztdo¢cosfcz Nilsson-Cantell,  1930

PseL4docicais fa /jbera Nilsson-Cantell,1930a: 1
S¥NON¥M¥/DIAGNosls:  Nilsson-Cantell,1930b:11.
D ISTRIBUTloN:  Moluccas.

Genus Co%apeo Say,  1822

Conapeo clcwfa (Nilsson-Cantell),  1921:334
DISTRIBUTION:  Kyu§yu, Japan.

Conapeci cciJceoJo (Ellis),1758:853
S¥NONyM¥:  Hiro,  1937c:443.
DIAGNosls:  MCLaughlin & Henry,  1972:24.
REFERENCEs:   de   Alessandri,   1895:281;   1906:299;   Broch,

1922:325;  1924b:202;  1927c:29;  1931:85;  Daniel,  1955:28;
Darwin,  1854a:15;  1854b:218;  Davadie,  1963:35;  Gauld,
1957:10;     Gruvel,     1903b:130;     1905a:221;     1907b:164;
1909b:25;     Hoek,     1913:221;     Kolosvary,     1947e:361;
Krtiger,   1911a:4;   1911b:460;   1940:459;   Nilsson-Cantell,
1928a:34;  1938a:180;  1938b:55;  Pilsbry,  1916:238;  Relini,
1969:175;    Stebbing,    1910:568;    Stubbings,    1963b:36;
1964:343;   1967:290;  Ut,inomi,   1949a:23;   1950:60;   1958a:
296;   1959b:403;   1962:218;   1969a:91;   1969b:53;   Utinomi
&  Kikuchi,  1966:6;  Weltner,  1897:262;  Withers,  1953:61.

DISTRIBUTloN:   Mediterranean   to   South   Africa;    Indian
Ocean;  Persian  Gulf  to  western  Australia  and  Japan;
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18-250m.  Miocene  to  Pleistocene.  Italy;  Coralline  Crag,
England.

Co"apca comztto (Hoek),  1913:227
REFERENCES:  Broch,  1931:87;  Utinomi,  1962:219;  Ut,inomi

& Kikuchi,  1966:6.
DISTRIBUTloN: Banda Sea to Japan; 32-140m.

Conapca eymbi./or773z.s (Darwin),  1854b:22 I
SyNONyMy:  Utinonri,  1962:219.
DIAGNosls: Darwin,1854b:221.
REFERENCES:   Broch.   1922:326;   1931:85;   Daniel,   1955:28;

Dawydoff,1952:128; Foster,1974:48;  Gruvel,1905a:222;
Hiro,  1935a:25;  Hoek,  1913:228  (as  Bofontts  pron.pl.ens
n.sp.),    262  (as Pyrgoma 7.eden..   n.sp.);   Kriiger.1911a:4
1911b:460;   1940A:464;  Nilsson-Cantell,   1921:331;  Stub-
bings,  1935:48;  Utinomi,  1949a:23;  1958a:297;  Utinond
& Kikuchi,  1966:6.

DlsTRIBUTloN:   Indo-west   Pacific:   Gulf   of   Aden;   India;
Indonesia; Philippines; Japan; 27-453m.

Coriapco denfz./er (Broch),  1922:326
REFERENCEs;     Broch,     1931:88;     Kolosvary,     1967b:392;

Krtiger,  1940:464.
DISTRIBurloN: Tonga I.; Japan; Kei Is.,  180m.

Conapea fiolliculus Hiio. 193jib..58
D IsTRIBUTloN: Marianas Is.; on antipatharian.

Conapea fragi.J..s  (Broch).  1931:92
REFERENCES:  Krtiger,  1940:464.
DlsTRIBUTloN: Amboina Bay;  100-140m.

Co#apea ga/eato (Linnaeus),1771:544
SyNON¥M¥:  Ross,  1962:31.
DIAGNosls: Pilsbry,1916:236.
REFERENCEs:  Caziot,1921:52;  Cornwall,1951:325;  Darwin,

1854b:220;   Gomez.   1973:163   (settling   sites);   1975:105
(sex  determination);   Gomez   et   al,   1973:813   (effect   of
juvenile  hormone  nrihics  on  metamorphosis);  Gravier,
1921b:430;  Gruvel,  1903b:130;   1905a:222;  Henry,   1942:
126:   1954:443;   Kolosvary,   1943a;93;   Krtiger.   1940:464;
MCDougau,   1943:343;   MCLaughin   &   Henry,   1972:13
(comparative    morphology    of    complemental    males);
\,_1_            ,        A       - \          _ __ -_    __--`,,,Molenock  &   Gomez,   19-7-2:100   (larval  stages):   March,
1852:67;    Nilsson-Cantell,    1931a:114;    1939a:3;    Patton.
1`963:522;  Pilsbry,  1907d:204;  1927:37;  1953;25;  Ramen-
ofsky.  et  al,  1974:172  U-uvenile hormones  and metamor-
phosis);   Say,   1822:323   (as   Conopea   efongato);   Wells,
1966:84;    Weltner,    1897:262;    Zevina    &    Kurshakova,
1973:183;  Zullo,  1966b:237.

DlsTRIBUTloN:  North  Carohina  through  West  Indies  and
Gulf  of  Mexico  to  Venezuela:   Southern  California  to

co"opp=r:"=iFotH=:)?S1;S3.;::-:f4om.
SyNONyMV/DIAGNoSIS:  Hiro,  1937c:444.
REFERENCES:  Hiro,  1939e:266;  Utinomi,  1949a;23;  1950:64;

1958a:307;    1962:220;    1970:359;    Utinonri    &    Kikuchi,
1966:6.

DISTRIBUTloN: Japan; Taiwan; 90-200m.
Cbnopca jnL)estr.ta (Hoek),  1913:244

REFERENCEs:  Pilsbry,  1916:235.
DlsTRIBUTloN: Java and Banda Seas;  73-90m.

Conopea longibasis Hiro, 1987b..52
D lsTRIBUTION: palao Is.

Conopea merrilli ZuHo, 1966b..287
REFERENCEs:    MCLaughlin    &    Henry,    1972:13    (comple-

mental males),
DlsTRIBUTloN:   North   Carohia;   Gulf   coast   of   Florida;

Puerto Rico; 2-46m.
Conopea mofbergi Borch, 1916..r|

DlsTRIBUTloN:  Cape  Jaubert,  Australia;  on Ec fa..nogorg..a.
Conapca ~a[L;z.cz.fo (Darwin),  1854b:22l

SVNONVMy:  Utinomi,  1962:218.
DIAGNosls:  Hoek,  1913:223.
REFERENCES:    Dawydoff,    1952:128;    Gruvel,     1905b:222;

Krtiger,  1940:464;  Nilsson-Cantell,  1938b:55;  Stubbings,
1936:48;  Utinomi,  1969a:91;  Utinomi  &  Kikuchi,  1966:6.

DISTRIBUTloN:   Indo-west  Pacific:   Gulfs  of  Aden,   Persia
and Siam: Indonesia; southern Japan; 45-220m.

Co"apea pygmoeo (Broch).  1931:88
DISTRIBUTloN:  Banda  Sea;  85m.

Conapea sea)#deJ}s (Pilsbry),  1916:239
REFERENCES:     Barnard,     1924:76;     Kriiger,     1940:464;

Nilsson-Cantell,  1921:334;  Utinomi,  1958a:308.
DlsTRIBUTloN: Japan; South Africa;  110-250m.

Genus Eocerotoco"cbc} Newman and Ladd,  1974

EocerotocomcAa faugzen-Newman & Ladd,  1974:387
D lsTRIBUTloN: Middle Miocene. Trinidad.

.Eoceratoconcfao renjz.. Newman & Ladd.1974:389
D IsTRIBUTloN: Middle Miacene, Trinidad.

Sub family Semihalanime n. subfam.

Genus Se".6alc[nt.a.  Pilsbr}..  1916
Semz.boha"Its bofonoi-des `nnmeusl.1767: 1108

S¥NON¥My:  Darwin.1854b:26T: Pilstry.1916:183:  Nilsson-
Cantell,1921:328.

DIAGNosls:   Darwin.   1854b:267;   Piisbry,   1916:183;   Stub-
bings,1975:1.

REFERENCEs:  Allison  &  Coke,  1935:34;  jinold,  197o:1o45
(response   co   lo±   salinity);   Arvy   &   Iacombe,
1968:1326;   An?   &   Liguori,    1968:817;   itry   et   al,
1968:817:  Arvy  a  Niglielli,  1969:95  (epizoic  peritriches
in  branchial  cavity):  Arvy  et  al,   1969:351;  Auriviuius,
1898b:29; Austin et al.  1958:497 (chromosomes); Bames,
1950:73 (larvae);  1952-53:104 (rate of growth);  1953b:328
(lowend salinity);  1953d:429 (sout,hem limits);  1953e:297
(size   variations):    1955a:109   (growth   rate);    1955b:114
(hatching);    1955c:341    (rugophilic    behavior);    1956a:72
(larval  population);   1957a:1   (northern  limits);   1957b:67
(spauning);   1958:139  (southern  limits);   1959c:234  (tern-
perature   and   life   cycle);    1961a:592   (observations   on
southern    limit);    1961b:427    (growth    rate);    1962b:462
(anecdysis);    1963a:717    (breeding);    1965:321    (egg   bio-
chemistry);   Barnes   &   Barnes,   1958b:160   (opening   re-
sponge);   1958c:29  (rate  of  larval  development);   1959a:1
(growth   patterns);    1959b:19   (stimulation   of   nauphi);
1959e:242  (egg  mass  development);  1959g:581  (growth);
1962:1  (distribution);  1963:93  (egg  development);  1965a:
391   (variation  in  egg  size);   1966a:83   (observations  on
western    European    mainland);     1967:1     (starvation);
1968a:135  (variation  in  egg production);  1969b:36  (oxy-

gen consumption);  1969c:136 (limits in  France);  1974:197
(embryonic   development   and   salinity);   Barnes   et   al,
1963:213  (metabolism);  1970:70  (behavior  on  impaction);
1971:173   (spermatozoa);   1972:189   (on   French   Atlantic
coast); Barnes & Finlayson,1963:185 (seasonal changes);
Barnes  &  Healy,  1965:779  (biometrical  studies);  Barne§
&  Klepal,  1971:85  (Pedicel  of  penis);  Barnes  &  Powell.
1950a:175   (development,   morphology   and  elhination);
1966:107  (at  Arcachon.  France);  Barnes  &  Stone,  1972a;
303  (penis  development);   1974:275   (food,   temperature,
photoperiod  and  molting);  Bassindale.  1936:57  (develop-
ment);     1958:381     (in     England);     Belyaev,     1949:901
(osmoregulation);  Bhatnagar  & Crisp,  1965:419  (salinity
t,olerance  of  larvae);   Bishop  et   al,   1957:3   (in   France);
Blom   &   Nyholm,    1961:149   (settling   time,    Sweden);
Bourget & Crisp,  1975a:231 (sheu deposition);  1975b:221
(early    changes    in    shell    form);    Bousfield,    1954:118;
1955a:1    (ecology    -    Miramichi    estuary);    1955b:763;
Brat,tstrom,  1957:5;  Brocchi,  1814:598;  Broch,  1924a:84;
1927b:22;  Caziot.  1921:52;  Chipper field,  1948:13  (breed-
ing and settlement);  1949;17 (environmental conditions):
Ciurea  et  al,   1933:6;  Cole,   1929:599  (temperature  and
pedal rhythm);  1932a:611  (stimulation);  1932b:143  (stim-
ulation);  Cole  &  Allison.  1935:25  (Stimulation);  1937:405
(electrolytes); Connell,  1957:1;  1959:226 (recruitment and
mortality);  Cook  et  al,   1972;409  (anrino  acid  composi-
tion):  Cook  &  Gabbott,1970:11  (glycerol  level);  Cook  &
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Lewis,1971:26  (cold tolerance);  Crisp,1953:331  (changes
in   orientation);    1955:569   (cyprid   behavior);    1956:263
(hatching):     1959a:275    (breeding);     1959c:119    (embryo
development);  1960b:95  (growth);  1960c:1208  (mobility);
1961:429    (behavior);     1962a:207    (planktonic    stages);
1964a:165   (effect   of   severe   winter);    1964b:33   (racial
differences);  1968a:2633  (difference  in  N.  American  and
European populations);  1968b: 1161 (distribution of para-
sitic  isopod);   1969:1037  (hatehing  substance);  Crisp  &
Austin,   1960:787   (fouling);   Criap  &  Bames.   1954:142
(orientation);   Crisp   &   Clegg,   1960:265   (induction   of
breeding): Crisp & Knight-Jones,  1953:360 (agFegation);
Crisp  &  Meadows,  1962:500  (chemical  basis  of gregari-
ousness);   1963:364   (stimulus   to   settlement):   Crisp   &
Patel,  1958:1078  (breeding  and  ecdysis);  1960:31  (molt-
ing);  1967:612 (contour of substratum);  1969:283 lcoDtrol
of breeding);  Crisp  &  Ritz,  1967a:98  (temperature  toler-
ance);    1967b:236    (t,emperature   acchimation);    19T4:327
(larval response  to  light);  Crisp  &  Southward,  1961:271
(cirral  activity);  Crisp  &  Spencer,   1958:278  (hatehing):
Crisp  &  Stubbings,   1957:179  (orientation);  Crisp  et  aL
1967:629  (toxic action);  Daniel,  1955c:23;  Davadie,  1963:
70;   Dawson   &   Barnes,    1966:249   (lipid   composition);
Pales,  1928:534 (right receptive organs);  Fischel.,  1929:10
(distribution   in   English   Channel);    Fischer,    1872:433
(southwestern coast  of  France);  Fischer,  1943:65  (distri-
bution -North Sea) Fischer-Piette,  1930:39 (St. Servan);
Fischer-Piette   and   Prenant,   1956:8   (northern   Spain);
Forbes   et   al,   1971:539   (orientation   to   light):   Foster,
1969:326   (tolerance   of   high   temperatures);    1970:377
(acclimation to salinity);  1971a:12 (dessication);  1971b:33
(upper   limits   of   intertidal   distribution);   Gabbott   &
Larman,1971:143  (electrophoretic examination);  Gibson
&  Nott,  1971:227  (larvae):  Gordon,  1969:139  (salinity  &
distribution);  Grainger  &  Newell,  1965:469  (aerial  respi-
ration);   Groom,   1894b:81;   1895a:1;   1895b:269   (cyprid
stage);     Gruvel,     1903b:139;     1905a:241;     1909a:225;
Gutmann,    1960:1    (morphology);    1962:193    (breeding/
molting);   Hatai,   1939b:267:   Hatton   &   Fischer-Piette,
1932:1  (settHng  and  growth);  Haven,   1973:97  (ecology);
HeITy,  1942:100;  Hiro,  1935d:222;  Hoek,  1875:37  (Neth-
erlands  coast);  1884:519;  Kauri,1962:131  (nauplius  eye);
1966:115  (sensory  papilla  X-organ);  Kaye,   1964:580  (as
index  of  sea  level  changes);  Klepal  &  Barnes,  1974:205
(penis regeneration);  Klugh  &  Newcombe,  1935:39  (light
control);  Knight-Jones,  1953:583  (gregariousness);  1955:
266  (gregariousness);  Knight-Jones  &  Crisp,   1953:1109
(gregariousness-fouling);  Knight-Jones  &  Morgan,  1964:
29    (barosensitivity);    1966:267    (hydrostatic   pressure);
Kolosvary,     1943a:91;     1962d:201;     Krtiger,     1927a:14;
i927b:5;   1940:464;   Krihi,   1963:99;   1965:113;   1967:965;
1968:1;  Lacombe,   1970:164  (cement  glands);  Meadows,
1969a:273 (fouling communities);  1969b:65;  Mohammad,
1962:488;   Moore,    1934a:101   (growth   rat,e);   1934b:851
(growth);    1935b:264   (soft   parts);   1935c:279   (ecology);
1936:701    (distribution);   Moore   &   Kitching,    1939:521
(comparison  with  C.  sfeJhafus);  Moore  &  Parke,  1935:49
(algal infection);  M6rch,  1852:68;  Moyse,  1960:120  (labo-
ratory rearing);  1963:176 (food for larvae);  Muller,  1940:
113  (sensitivity  to poisons);  Munn  &  Barnes,  1970a:277
(spermatozoa);   1970b:261  (spermatozoa);  Munn,  Klepal
&  Barnes,   1974:89  (st,ructure  and  function  penis  sen-
sory   setae);   Neu,   1935:169   (growth   forms);   Newell   &
Northcroft,    1965:387    (cirral   activity);    Norris    et    al,
1951:444  (larval  stages);  Nott,  1969:251;  Nott  &  Foster,
1969:115    (antennular   attachment   organ);    O'Riordan.
1967:292;   Patel  &   Crisp,   1960b:104   (embryo   develop-
ment);  1961:89  (breeding and molting);  Petersen,  1962:1
(distribution);  1966:1  (natural history);  Poulsen,  1935:17;
Prenant & Teissier,  1923:172  (Roscoff);  Pyefinch,  1948a:
451  (identification of larvae);  1948b:464 (biology);  Ritz &
Crisp,   1970:223  (feeding);   Rosenberg,   1972a:313  (effect
of  chlorinated  hydrocarbons);   1972b:11   (salinity   toler-
ance);   Roskell,   1962:263   (epizoic   on  Lzttori.no);   Runn-
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str6m,  1925:1  (biology);  Rusanova,  1959:568  (two  popu-
lations);  Rzhepishevskii,  1968:37  (Barents  Sea);  Schafer,
1938a:304  (boring organisms);  1938b:323  (paleontology);
1938c:564;   1948;74;   1952:240  (settling);   Schwarz,   1932:
437  (influence  of  light);  Sizer,  1937:327  (stimulation  by
acids);  Sneli,  1972:3;  Southward,  1955b:403  (cirral activ-
icy);  Southward  &  Crisp,  1954a:163  (distribution  Brit,ish
Isles);   1956:211   (fluctuation   in   distribution);    1963:35;
Stephenson,   1938:5   (Iceland);   1943:20   (E.   Greenland);
Tarasov,   1937:53;  Tarasov  &  Zevina,   1957:216;  Tighe-
Ford,  1967:920  (breeding);  1968:225  (techniques);  Tighe.
Ford  &  Vaile.   1972a:19  (molting  hormone);   1972b:202
(molting   hormone);   Trusheim,   1932:70   (paleontology);
Visscher,  1928b:193  (resistance  to  fresh  water);  Wglley,
1964:314   (metamorphosis);    1965:115   (oviducal   gland);
1967:151   (epidermal  gland);   1969:237   (larval   structure
and   metamorphosis);   Walley   et   al,   1971:489   (sperm);
Walker,   1970:239  (cement  apparatus);   1971:205  (larval
cement   apparatus);   1973a:305   (early   development   of
cement  apparatus);  1973b:455  (frontal  horns  and  gland
cons);  Wells,   1960:578  (southern  limit);  Weltner,   1897:
269;  1898a:442;  1898b:8,11;  1900;302;  Zullo,1963b:12.

DISTRIBUTloN:   Atlantic:   boreo-arctic,   to   northern   Spain
and  Cape  Hatteras;   North  Pacific  from  Unalaska  to
British  Columbia.  Miocene,  Japan;  Pliocene,  England;
fossil. Caspian Sea region.

Seml'balamis bala7ioides calcarocz4s Pilsbry,1916: 188
ST`-o.`-T"`-DI.`G.`-osls: Hlsbry,  1916:188.
REF-ERE`-cts Henry,  1942:126: Hiro,  1935c:227.
DlsTRIBITlo`: Shelikof Strait and Sitka, Alaska.

Sew..bohanus carl-oszis `Pallas).1788:240
S¥NON¥M¥;DiAGr`-osls:  Pilsbry,1916:189.
REFERENCES:     Barnes,     1959a:23l     (stomach    contents);`

Barnes   &  Barnes,   1959h:515   (metabonsm):   Barnes   &
Klepal,   1971:71  (pedicel  of  penis);  BatzH.   1969:531  (dis-
tribution of biomass); Connell,  1970:49 (predation); Corn-
wall,   1924b:41;   1925:462;   1951:322;   1955a:22;   1955b:26;
Darwin,   1854b:273:  Fahrenbach,   1965:234  (photorecep-
tors);  Gruvel,  1903b:140;  1905a:243:  Gwil]iam,  1965:244
(physiology);   Gwilliam   &   Bradbury,   1971:502;   Hatai,
1938:96;    Heury,    1940:13;    1942:102;    Hiro,    1932b:472;
1935c:223;   1939f:211;   Hcek,   1913:154,   155;   Kolosvary,
1967b:391;   Kruger,   1911a:54:   1911b:459;   Millecchia   &
Gwihiam.1972:438 (electrophysiology);  Pilsbry,1911:76;
1921:112;   Rice,   1930:249  (peculiarities  in  distribution);
Southward & Crisp,1965:161  (activity rhythms); Towler,
1930:225   (communities);   Tarasov   &   Zevina.   1957:211;
Utinomi,     1955a:119;     1969b:51;     1970:358;     Weltner,
1897:270;  1898b:11;  1900:302;  Worley,1939:233  (correla-
tion study); Yamaguchi,1971:122; Zullo,1969b:351.

DISTRIBUTloN:  North  Pacific:  Japan,  Korea,  Bering  Sea;
Unalaska to Central California.  Miocene. Japan;  Pleisto-
cene, Japan and Oregon.

Sem..baJa[riz4s  madrose7.sfs  (Daniel),  1958:305
DIAGNoSIS:  Daniel,1958:305.
DlsTRIBUTloN: Bay of Bengal; on local craft.

Seml.bahan"s s!.nnLtrensl.s (Daniel),  1962a: 193
DIAGNosls:  Daniel,1962a:193.
DISTRIBUTloN:  Porto Novo,  India; on Mz/res;  sp.

Family Pyrgomatidae Gray, 1825
Sub family Pyrgomatinae Gray, 1825

Genus Confe%zts Ross and Newman,  1973

Co7}fe%t/s a7cwfL4m  (Hiro),  1938d:398
S¥NON¥M¥: Utinomi,  1962:227, Ross & Newman,  1973:150.
DIAGNosls:  Hiro,1938d:398.
REFERENCES: Darwin.  1854b:379 (as Creusi.a spl.nuJosa var.

6,  subvar.  2);  Foster,  1974:49;  Gruvel,  1905a:300;  Hiro.
1935a:25;     Kolosvdry,     1947e:365;    Nilsson-Cantell,
1921:352.

D ISTRIBUTION: Philippines; Palau Is.; Japan.
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Ccz#£e%ws  a}rccicifc.in (Hiro),  1938d:395
SyNONVMV/DIAGNoSIS:  Hiro,  1938d:395.
REF`ERENCEs:    Kolo§vary,    1947d:426;    1947e:364;    Ross   &

Newman,  1973:150.
DISTRIBUTloN:  Palau  Is.

Co7tteJ/..ws  bret%.€ergw77?  (Hiro),  1938d:397
SyNONyMy/DIAGNosls:  Hiro,  1938d:397.
REFERENCE:  Ross & Newman,1973:150.
DlsTRIBUTloN:  Palau  Is.

Ca#£e/J}.ws  eztspi.#c{/osc{m  (Broch),1931:118
SyNONyMy:  Utinomi,  1962:226.
DIAG\'osls:  Darwin,1854b:377;  Hiro,1935a:5.
REFEREL`-CES:  Annandale,  1924:64;  Barnes  &  Klepal,  1971:

87   (pedicel   of   penis);   Darwin,    1854b:377   (as   Crez/sfc}
api.~wJosa   var.   1);   Foster,   1974:48;   Gruvel,   1903b:164;
1905a:299;    Hiro,    1937c:465;    1938d:    393;    Kolosvary,
1947e:365;  Nilsson-Cantell,   1938b:59;  Ross  &  Newman,
1973:150;  Utinomi,  1949a:23.

DISTRIBUTloN:   Pacific  coast  of  Japan;   Palau    ls.;    Sulu
Arch.; Indonesia; Singapore; Mergui Arch.; Andamans.

Confe//I.Its gregain.Its (Sowerby),  1823:no pagination
SyNON¥My:  Ross &  Newman,1973:150.
DIAGNosls:  Darwin,1854b:378;  Nilsson-Cantell,1938b:30.
REFERENCEs:    Broch,    1931:118;    Darwin,    1854b:378    (as

Creztsi`cz    apz.nu/osa   var.    3);    Gruvel,    1905a:299:    Hiro,
1935a:25;  1938d:403;  Kolosvary,  1947e:362:  1951b:292.

DlsTRIBUTloN:  Banda  Sea;  Singapore;  Bay  of  Bengal:  to
70m.

Cbnfe//z.z4s  ..zt;oyomc{ (Hiro),  1938d:393
SVNONyMy/DIAGNoSIS:  Hiro,  1938d:393.
REFERENCE:  Ross & Newman,1973:150.
DISTRIBUTloN:  Palau  Is.

Car}£e%z/s madreporttm (Borradaile),  1903:443
SyNON¥MV:  Ross & Newman,1973:150.
DIAGNosls:  Borradaile,  1903:443.
REFERENCEs:  Dawydoff,   1952:128;   Hiro,   1935a:25;   Hoek,

1913:xvi;  Nilsson-Cantell,1938b:13, 65 (footnote).
DISTRIBUTloN: Gulf of Siam (?); Maldives.

Can±eJj!.Its ocfouzts Ross & Newman,1973:152
SyNONyMy:  Ross & Newman,1973:152.
DIAGNosls:  Darwin,  1854b:380;  (as  Cteusie spi.nztosa van.  8).
REFERENCE:  Gruvel,  1905a:300.
DISTRIBUTloN:  Unknown.

Ccinte%zts pc!%dzts  (Broch),1931:118
S¥NONyMy/DIAGNoSIS:  Hiro,  1935a:6.
REFERENCEs:   Kolosvary,    1947d:425;    1947e:364;   Ross   &

Newman,  1973:152.
DISTRIBUTloN: Tanabe Bay, Japan;  Singapore;  Philippines;

Fiji; Banda Sea.
Cantellius pseudopallidum |Ko\osvfry| , \947 e..36Z

S¥NON¥My:  Ross & Newman,1973:153.
DIAGNosls:  Kolosvary,1947e:362.
DISTRIBUTloN:  Pacific area.

CcinfeJ/I.Its qLtinfLts  Ross & Newman,1973:153
DIAGNosls:  Darwin,   1854b:379  (as  CreL.sfci  sp!.Hztlosc}  var.

5).

REFERENCE:  Gruvel,  1905a:300.
D ISTRIBUTloN:  Unknown.

Conce/jfus  secztndws (Broch),1931:118
SyNONTMT:  Ut,inomi,  1962:227;  Ross & Newman,  1973:153.
DIAGNoSIS  Darwin,  1854b:378  (as  C+eusi.a spi.nhosa  var.  2).
REFERENCEs:     Fishelson,     1971:122;     Gruvel,     1903b:164;

1905a:299;  Hiro,  1935a:25;  1938a:397;  Kolosvary,  1947d:
425;    Nilsson-Cantell,    1938b:60;    Ut,inomi    &    Kikuchi,
1966:7; Zevina & Litvinova,  1970:175.

DISTRIBUTloN:   Japan;   China;   Palau   Is.;   Kei   Is.;   Singa-
pore; Andaman Is.: Ited Sea; to 20m.

Canfeljjzts septt.mws (Hiro),  1938d:395
S¥NONTMy: Ross & Newman,1973:153.
DIAGNoSIS: Darwin,1854b:380 (as CrewsI.a spjnwJosa var. 7).
REFERENCEs:   Kolosvary,    1941e:9;    1943a:104:    1947d:426;

1947e:364; Nilsson.Canten,1921:354.
DlsTRIBUTloN: Philippines; Palau Is.; Indian Ocean.

Cczr}Ce//..ws  se*£z/s  (Hiro),  1938:398
SyNONyMy:  Ross  & Newman,  1973:153.
DIAGNoSIS:  Darwin,   1854b:379  (as   CreLtsl.ci  spz.nwJoscz  var.

6.  subvar.  3).
REFERENCE:  Gruvel,  1905a;300.
DlsTRIBUTloN:  Philippines; Palau  Is.

Ca[nfe//I.Its  sztmbczztJcze  (Hoek),  1913:265
SyNONyMy:  Ross  &  Newman,1973:153.
DIAGNosls:  Hock,1913:265.
DISTRIBUTloN:  Sunda  ls.;  to 36m.

Con±e/Jz.ws  fronst/ersoJz.s  (Nilsson-Cantell),  1938a:61
Sy.\'o`TyMy:  Ross  &  Newman,1973:153.
D IAGNosls:  Nilsson-Cantell,1938a:61.
REFERENCES:  Darwin,  1854b:379  (as Crews;a spi."w/osa) var.

6,   subvar.    1);   Gruvel,    1903b:164;    1905a:300;   Nilsson-
Cantell.1921:352.

D lsTRIBUTloN:  Philippines; Andaman ls.
Co"£e//I.ws fredeci.mts  (Kolosvary),  1947d:426

S¥NON¥My:  Ross &  Newman,1973:153.
DIAGNosls:  Kolosvary,1947d:426.
REFERENCE:  Kolosvary,  1947e:365.
D ISTRIBUTloN:  Singapore.

Genus Hz.roo Ross and Newman,  1973

Hiroa stubbingsi ftoss & Newman,1973..1E>3
DISTRIBUTloN: Truk, Carohine Is.

Genus Soul.gin.w77i Leach,  1825

Sat/I.g%I.win crer.ofwm (Sowerby),  1823:no pagination
SNONVMy:  Ross  & Newman,  1973:159.
DIAGNosls:  Darwin,1854b:370.
REFERENCEs:   Annandale,   1924:66  (as  Pyrgomo  Ore"a€z477i

phase  trl.docaphyJ/I.cie  nov.);  Broch,   1931:120;  Edmond-
son,1951:187;  Gruvel,1905a:304;  Hiro,1935a:14;  1937c:
468;  1938d:399;  Kolosvary,  1943a:95;  1947d:427;  1947e:
366;    1951a:287    (as    Pyrgoma    crenat!./orm!.s    n.    sp.);
Nilsson-Cantell,   1938b:13;   Pilsbry,   1916:262;   Utinomi,
1949a:23; Utinomi & Kikuchi,  1966:7; Weltner,1897:256.

DISTRIBUTION:   Japan;    Philippines;   Line   ls.;    Palau    Is.;
Singapore; Mergui Arch.

SaLjz.gnz.Ltm de7itofum  (Darwin),  1854b:369
SyNON¥My/DIAGNosls:  Hiro,1935a:12,
REFERENCEs:     Dawydoff,     1952:128;    Gruvel,     1905a:305;

1912a:350;  Hiro,  1931:154;  1937c:467;  1938d:400:  Kolos-
vary,   1947e:366;   Ross  &  Newman,   1973:159;  Weltner.
1897:256.

DISTRIBUTloN:  Red  Sea;  Gulf of  Siam;  New  Guinea;  Palau
Is.; Japan.

Sa!ujgm.ztm  ezong¢£ztm  (Hiro),1931:154
SyNONyMy/DIAGNosls:  Hiro,1931:154.
REFERENCEs:  Dawydoff,   1952:128;  Hiro,   1935a:19;   1937c:

468;  1938d:400;  Ross & Newman,1973:159.
DISTRIBUTloN: Japan;  Palau Is.; Gulf of Siam.

SaLiz.gnz.zjm  m£JJ!.porL4m  (Darwin),  1854b:367
S¥NONyMy:  Ross & Newman,1973:159.
DIAGNosls: Darwin,  1854b:367.
REFERENCEs:  Barnes  &  Klepal,  1971:87  (pedicel  of  penis);

Broch,   1931:120;   Foster,    1974:49;   Gruvel,   1905a:306:
Hiro,   1935a:25;   1936a:58;   1938d:401;   Hoek,   1913:257;
Kolosvary,    1950:292    (as   Pyrgomci   mi.JJeporoe    forma
typica now.., ale pyrgoma milleporae forrnal sr.euiusi now.).,
Nilsson-Canten,  1921:355;  1938b:70; Weltner,  1897:256.

DISTRIBUTloN:  Indo-west  Pacific,  east  to  Fiji  and  Palau  Is.

Genus Crewsi.a Leach,  1817

Crezts!-ci doc!.mci Ross & Newman,  1973:154
SyNONyMy/DIAGNosls:     Darwin,     1854b:381     (as     Crezts!.a

spz.in./oso var.  10).
D ISTRIBUTloN:  Unlmown.

Creztsfc2 i.7id..cw»a  (Annandale),  1924:64
SyNONVMy/DIAGNosls:  Utinomi,  1967:227.
REFERENCES:   Annandale,   1924:65   (as  Pyrgomo   I.nd!.cL4m
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phase   merLt/i.ncie    nov.    and   phase   sympAyJ/jcie    nov.);
Baluk  &  Radwaliski,1967b:482;  Broch,1931:118  (as  C.
spz.riw/osc}   ongztsf..roczz.ofo   nov.);   Darwin,    1854b:381   (as
Creztsi.ci   spz.nit/osa   var.    11);    Hiro,    1935a:7;    1937c:466;
1938d:399;  Hoek,1913:265;  Nilsson-Cantell,1938b:62,63
(as   a.   s.   ci7igztsfi.Jergcz   Broch   [s..c]);   Ross   &   Newman,
1973:154;   Utinomi,   1943:16  (juvenile  stages);   1962:227;
Utinomj & Kikuchi,  1966:7.

DISTRIBUTloN:    Japan;    Palau    Is.;    Kei    Is.;    Singapore;
Mergui Arch.;  to 52m.

Creztsz.cz  spi.~t./oscz  Leach,1818:171
SyNONyMy:  Ross  &  Newman,1973:154.
DIAG\'oSIS:  Darwin,1854b:380  (as C'reztsz.a spz.nc./oso var. 9).
REFEREr\cEs:     Annandale,     1906:143:     1924:64;     Gruvel,

1903b:164;   1909b:26:   Kolosvary,   1959:197,   198;   Ladd,
1959:963    (Pa/eocrewsi.cz    czeLio"I.cci    -    not    a    barnacle);
Weltner,  1897:255.

D lsTRIBUTloN:  Recent, unknown.  Miocene,  Hungary.

Genus IVobi.a  Sowerby,  1839

IVob!.cz co"/.ugarfztm  (Darwin),1854b:364
SyNONyMy:  Ross  & Newman.1973:155.
DIAGNosls:  Hiro,1935a:15.
REFERENCEs:     Annandale,     1906:143;     Broch,     1922:344;

1947:7;   Gruvel,    1905a:306;    Hiro,    1931:154;    1937c:468;
Hoek,  1913:264;  Kolosvary,   1947d:427;  Nilsson-Cantell,
1938b:13;  Weltner,1897:255.

DlsTRiBUTlo,\T:   Red   Sea;   Ceylon;   Mergui   Arch.;   Gulf   of
Siam; Sulu Arch.; Singapore; Japan.

Nobia grandis Sowerby, L839..71
SyNONy,\ly:  Darwin,  1854b:365;  Nilsson-Cantell,  1938b:68.
DIAGNosls:  Darwin,1854b:365.
REFERENCEs:   Annandale,    1924:66;   Borradaile,    1903:443;

Barnes   &   Klepal,    1971:88   (pedicel   of   penis);   Broch,

i:3:;::g:P8a]r8W£='j%i4fob;3::£e=,.g#%:frgt"epr:a:38g)S;
Dawydoff.1952:128;  Gruvel,1905a:307;  Hiro,1931:154;
1935a:16;   1937c:468;   1938d:401;   Hock.   1913:258;  Kolos-
vary,  1947d:427;  1947e:366;  Korschelt,  1933:26;  Nilsson-
Cantell.  1921:357;  Ross  &  Newman,  1973:155;  Weltner,
1897:256.

DlsTRIBUTloN:   Mergui  Arch.;  Maldives;  Singapore;   Indo-
nesia; Kei Is.; Gulf of Siam; Palau Is,; Japan.

IVob!.a hc!/omz.£rae  (Kolosvary),  1947e:363
SyNONyMy;DIAGNosls:  Kolosvary,  1947e:363.
REFERENCE:  Ross & Newman,1973:155.
DlsTRIBUTloN:  Unknown.

IVobi.a fat.H.  (Hoek),1913:259
SyNONyMy/DIAGNosls:  Hoek,1913:259.
REFERENCES:   Hiro.   1931:155:   1935a:25;   Ross  &  Newman,

1973:155.

DlsTRIBUTloN:  Kei Is.; Banda Sea;  204m.
Nobia orbicellae |Hiro), \934..86r|

SyNONVMy/DIAGNoSIS:  Nilsson-Canteu,  1938b:73.
REFERENCEs:  Hiro,   1935a:17;   1937c:468;   1938d:401;  Kolo-

svary,1943a:96;  1947o:427;  Ross & Newman.1973:155.
DlsTRIBUTloN:  Japan;  Palau  Is.;  Fiji;  Singapore;  Mergui

Arch.
IVobici projecfum  (Nilsson-Cantell),  1938b:70

STNON¥My/DIAGNosls:  Nilsson-Cantell,  1938b:70.
REFERENCEs:     Ross     &     Newman,     1973:155;     Utinomi,

1969a:82.
DISTRIBUTloN:  Persian Gulf; 24m.

Genus Pygroma Leach, 1817
Pyngorra car.celleta Leach.18\8-.171

SVNONVMy:  Hiro,  1935a:10.
DIAGNosls: Nilsson-Cantell,1938b:67.
REFERENCEs:    Borradaile,    1903:443:    Darwin,    1854b:362;

Dawydoff,  1952:128; Gruvel.  1905b:303;  Hiro,1937c:467;
1938d:399;   Hock,   1913:257,   264;   Kr`iger,   1911a:4  (var.
/.aponz.ca);     1911b:461;     Ross     &     Newman,     1973:156;

Utinomi,    1958a:309;    1962:227;    Utinomi    &    Kikuchi,
1966:7;  Weltner,  1897:255  (as var. /.apo7".cci nov.).

DISTRIBUTloN:  Pacific  coast  of central  to  southern  Japan;
Philippine  Sea;  Palau  Is.;  Gulf  of  Siam;  Mergui  Arch.;
Maldives.

Genus PyrgopseJJo Zullo,  1967
Pyrgapse//a cznnanda/ez. (Gruvel),  1906b:1558

SyNONyMy:  Ros§ &  Newman,1973:163.
DIAGNosls:  Gruvel.1907d:8.
REFERENCEs:    Zullo,    1967a:123    (replacement    name    for

Pyrgopsis Gruve\).
DlsTRIBUTloN: Andaman Is.

Pyrgopsella stellula Rosen. \9738L..5
DlsTRIBUTloN:  Sulu  Arch.

Genus Hoe fez.cz Ross and Newman,  1973

Hoekia monticulariae |Gray), +831..6
STNONTM¥:  Baluk  & Radwanski,  1967b:487.
DiAGr\Tosls.  Ross & Newman,1969:161.
REFERENCES:    Annandale,     1924:67;    Darwin,     1854b:372;

Gruvel,    1905a:308;    Hiro,    1931:155;    1935a:18;    1937c:
468;   Hock,   1913:264;   Kolosvary,   1943a:95;   1947d:427;
Nilsson-Cantell,  1938b:66;  Robertson,  1970:44.

DlsTRIBUTloN:    Mauritius;    Bay    of    Bengal;    Singapore;
Japan.

Sub family Ceratoconchinae n. subfam.

Genus CerotoconcAo Kramberger-Gorj anovic',  1889

C'eratoc.oncAa borbac!e~s!.s  (Withers),  1926:2
REFERENCE:   Nilsson-Cantell,   1938b:63;   Ross  &  Newman.

1973:166.
DlsTRIBUTloN:  Pleistocene, Barbados, West Indies.

Cercztoconcbo conz.cocysfczfo Newman & Ladd,  1974:391
DlsTRIBUTloN:  Upper  Miocene,  Dominican  Republic;  Mid-

dle Miocene, Trinidad.
C'erotoco~cba cosCczca (Seguenza),  1876:316

SyNONyMy:  Baluk  &  Radwanshi,  1967b:477;  Ross  &  New-
man,  1973:166.

DIAGNosls:  Seguenza,  1876:316.
REFERENCES:   Bogsch,    1957:25;   de   Alessandri,    1895:299

(as Pyrgoma coscofwm);  1906:322;  1910:115  (as Pyrgoma
cf.   ong/!.cztm);   Duvergier,   I.~   de   Alessandri,   1922:228;
Kolosvary,1949:1  (a§  Creztsi.a  sp[.nzt/osa!  forma praeapz.in-
ztfosa,  nov..  fig.  5  only);  1962a:86  (as  CteLisia  spz.nufosa
forma faojwmdgjeuoe  nov.)  1967b:393;  Moroni,  1967b:17;
Prochazka,  1893:20 (as Crec¢s!.a[ moral;!.co n.sp.); Withers,
1953:61,  63.

DISTRIBUTloN:  Miocene  to   Pleistocene  of  Italy:   Miocene
of Bulgaria (?) and Hungary.

Cerotoco~cbcz cret/si.ojdes  Newman & Ladd,  1974:392
DlsTRIBUTloN:  Lower  Miocene,  Jamaica;  Middle  Miocene,

Trinidad.
Cerofocoricticl dorzu[.nz.ana (Prochazka),  1893: 23

S¥NON¥My/DIAGNoSIS:  Prochazka,  1893:23.
REFERENCEs;   Baluk   &   Radwanski,    1967b:480;   Boss   &

Newman,1973:166.
DISTRIBUTloN:  Miocene,  Austria.

Cerotoconcfea djpzocona (Seguenza),  1876:322
SyNON¥MT/DIAGNosls:  Seguenza,  1876:322.
REFERENCE:  Ross & Newman,1973:166; Withers,1953:61.
DISTRIBUTloN:  Phiocene,  Italy.

Cerotoconcfaa dom!.ngens!.s (Des Moulins),  1866:307
STNONyMyrDIAGNosls:  Zuno et al,  1972:71.
REFERENCE:  Ross & Newman,  1973:166.
D ISTRIBUTloN: Haiti; Dry Tortugas; Florida; Bermuda.

Ceratoconcba #oridena (Pil§bry),  1931 :81
SyNONyMy/DIAGNoSIS:  Pilsbry,  1931:81.
REFERENCEs:  Heury,  1954:444;  Hiro.  1935a:25;  Kolosvtry.
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1951b:294;  Ross & Newman,1973:166; Wells,1966:86.
DlsTRIBUTloN: West coast of Florida.

Ceratoco"chcz /.I"g.. Newman & Ladd,1974:395
DISTRIBUTION:  Lower Miocene,  Jamaica.

Cerotoconcfoo faramberger!. (Baluk & Radwanski),  1967a:145
SyNON¥M¥rDIAGNosls:  Baluk & Radwanski,1967a:145.
REFERENCEs:  Abel,1920:fig.136;  1928:13;  1935:535;  Baluk

&   Radwanski,   1967b:480;   Bogsch,   1957:29;   Brooks   &
Ross,     1960:362;    Dacqu6,     1921:fig.    91b;     Kolosvary,
1949:111;  Kramberger-Gorjanovic',   1889a:50  (as  Cemato-
coricbo cosfcito  n.  sp.);  1889b:231;  1889c:142;  Prochazka,
1893:19;  Ross  &  Newman,  1973:166;  Stromer,  1912:fig.
232d; Termier,  1953:fig.  19; Withers,  1926:5.

DlsTRIBUTloN:  Miocene,  Yugoslavia.
Cerotoconcfto m!.mtfa Newman & Ladd,  1974:394

DlsTRIBUTloN: Middle Miocene, Trinidad.
C'erotoc.o%cha m!.ocoe~z.ca (Prochazka),  1893: 22

SyNONyMy/DIAGNosls:  Baluk & Radwanski,1967a: 135.
REFERENCEs:  Baluk  &  Radwanski,  1967b:479:  de  Alessan-

dri,   1910:125  (as  Pyrgomo  cf.  ang/!.cwm).  Ross  &  `-ew-
man,  1973:167.

D ISTRIBUTloN:  Miocene,  Austria and Yogoshvia.
Ceratoconcba noszAyi (Kolosvary).1949:114.

REFERENCEs:  Baluk  &  Radt`Tinski.  ig67b:476;  Kolosvary,
1949:114  (as  Andro77rocAerd  nosz*yi  n.  sp.);   1951b:295;
Ross & Newman,1973:167.

D ISTRIBUTloN: Miocene,  Hungary.
t,  Ceratoconcha pz.€fty77.dr»o (Brooks & Ross),1960:355

REFERENCEs:  Baluk  &  Radwianski,   1967b:484;  Weisbord,
1972:60 (as Crewsz.a r!eoge~!.co n.  sp.).

D ISTRIBUTloN:  Pliocene,  Florida.
Ceratoconcfto qLtadratorc[dz.ato Newman & Ladd,  1974:393

D ISTRIBUTloN:  Middle Miocene, Trinidad.
Cerotoco%cba gua7rto (Kolosvary),  1947d:427

SyNON¥Mv:  Ross & Newman,  1973:167.
D IAGNosls:  Darwin,  1854b:378 (as Crez/sz.a spi-7izt/osci var. 4).
REFERENCE:  Utinomi,1949a:35;  1962:231.
DISTRIBUTloN:  West  Indies.

Cerotocor}cha ro#g.. ra#gI. (Des Moulins),  1866:302
SyNONVMv:  Ross & Newman,1973:167.
DIAGNosls:  Des Moulins,1866:302.
REFERENCEs:   Kolosvary,   1949:111   (as   CreL4sl-a   spinw/oso

fs°pr.£ua[opsraae£Soprt#tocs,3d=;g£;Lefien;£.?.b8ot£ErY3"Ou#ucnrgeEL%f:an

Miocene):   1962a:86;   1967b:393;  Prochazka,   1893:18  (as
Creusfcz  /ztcftsi.  n.  sp.);  Seguenza,  1873:319  (as  Pyrgoma}
mztJtr.coscafztm n.  sp.); Withers,  19€`3:57,  58,  68.

DISTRIBUTloN: Miocene, France, Hungary and Bulgaria.
Ce7itztoco"chci ro~gi. hafztm  (Seguenza),  1876:321

REFERENCE:  Ross & Newman,1973:167.
DlsTRIBUTloN:  Miocene,  Italy.

Cerofoconcfaoscincfacn4ce#sz.s(Baluk&Radwdnski),1967b:468
SyNONyM¥: Ross & Newman,  1973:167.
DIAGNosls/REFERENCE:  Baluk  &  Radwanski,1967b:468  (as

Creusz.a soncfocrztcensi.s n.  sp.).
DISTRIBUTloN:  Miocene,  Poland.

Cerotoconcba sft4n. (Prochazha),1893:15
REFERENCE:  Baluk & Radwanski,  1967b:479;  Ross &  New-

man,  1973:167.
D IsTRIBUTloN: Miocene, Czechoslovakia.

Cerotoconcha  Crowi. (Abel).  1927:101
REFERENCE:  Abel,  1928:13.
DlsTRIBUTloN: Miocene, Austria.

Sub family Bosciinae n. subfam.

Genus Boscl.a Ferussac,  1822

Bosci.a ongJi.ca (Sowerby),  1823:no pagination
S¥NONyMT: Darwin,1854b:360.
DIAGNosls: Broch,1927:30.
REFERENCEs:  Baluk  &  Radwanski,   1967c:693:   Barnes  &

Klepal,  1971:88  (pedicel  of  penis);  Bassindale,   1964:43;

Crisp  &  Southward,  1961:271  (cirral  activity);  Darwin,
1854a:36;   de   Alessandri,   1895:297;   1906:320;   Fischer,
1872:433;    Gauld,    1957:10;    Gruvel,    1905a:302;    Hiro,
1935a:9;   1937c:467;   Hoek,   1875:60;   1909:.271;   1913:257;
Holdsworth,    1860:7111;   Krhger,    1940:460;   Le   Reste,
1965:66   (larvae);   Moyse,   .1960:120   (rearing);    1961:371
(larval stages); 1971:125 (settlement and growth); Nilsson-
Cantell,   1938b:66;   O'Riordan,   1967:294;   Pilsbry,   1916:
292;  Rees,1962:411;  Relini,1969:177;  Ross  &  Newman,
1973:164 (= Pyrgoma stofaes£!. Gray,1825:103);Seguenza.
1876:314;    Stubbings,    1964a:111;    1967:294;    Utinomi,
1958a:309;  Weltner,1897:255;  1898b:11;  Withers,1953:
39 et  seq-                                                                                 :

DI±TRIBITlot    England    and    Ireland;    France;    Sicily;
}ladfin:  Cape  Vede  ls.;  West  Africa;  sublittoral  t,o
45th Fhi-Ie` England; Plio-Pleistocene, It,aly, Malta.

Bcec±a madyramc lBosc),1812:66
ST*o`1ry`t Roes & .`-ewman, 1973:164.
DIAG`-eels: DaTth  1854b:361.
REFERE:_`-cEs  GmveL   1905a:303;   1912a:350;   Hiro,   1935a:

25;   Knigcr.   1940:382;   Pflsbry,    1916:262;   Southward
1975:18; Uti-i. 1967:232.

D lsTRIBLTlot "-est II]dies.
BoscL.a oztlasrroae Iutinonil.  1962:227

S¥NONyMT: Utinoni.  196T:229.
D IAGNosls: Utinomi.1962:227.
REFEFLENCEs   Utinomi.    1919e:35   (as   C+eztsin   sp].nztfosa

forma    gztorto);    1967:229    (as    .Wegaf7ienia    ondas"ea)
Utinomi  &  Kikuchi.  1966:8:  Ross a  Newman.  1973:164;
Sakakura,  1934:578.

D IsTRIBUTloN: Tanabe Bay, Japan; Pleistocene, Japan.
Boscfcz segue7i;ga!. (Baluk & Radwfnski),  1967c:691

REFERENCE: Baluk & Radwanski,1967c:691  (aspyrgoml.na
segueJ!za!.);  Ross & Newman,  1973:164.

D ISTRIBUTION:  Pliocene, Crete.

Family Balanidae Leach,1817

Genus Bazcinzts Da Costa,  1778
Group Of Balanus balanus

Balanus balanus `Linnaeus),1] 68..667
SyNONVMv/DIAGNosls:  Pilsbry,1916:149  (=  Bcihanzts porca-

£zts   da   Costa,   1778:249;   includes  pre-Darwihian  refer-
ences).

REFERENCEs:    Aurivillius,    1898a:30;    Ballowitz,    1908:421
(sperm); Barnes,1953a:141 (orientation andaggregation);
1953c:128   (effect   of  parasitism);   1955a:114   (hatching):
1959a:232 (stomach content,s);  1962a:353 (oxygen uptake
and  metabolism);  1963b:587  (seminal  plasma);  1965:321
(biochemistry  of  eggs);  Barnes  &  Barnes,  1954:63  (bio-
logy);  1965a:391  (variation in egg size);  1968a:135 (varia-
tion  in  egg  production);  1969b:36  (seasonal  changes  in
oxygen consumption);  1974: 197 (embryonic development
and sahity); Barnes & Blackstock,1974:35 (constituents
of  body  fluids);  1974b:47  (composition  of  seminal  plas-
rna);  Barnes  &  Costlow,  1961:59  (larval  stages);  Barnes
&  Dawson,  1966:263  (lipids);  Barnes  &  Finlayson,  1962:
98  (ascorbic acid in semen);  1963:185  (seasonal changes);
Barnes & Healy,  1969:51 (biometrical studies); Barnes et
al,  1970:70 (effect of impaction);  1971:173 (spermatozoa);
Bassindale,  1964:39;  Belyaev,  1949:902;  Bertelsen,  1937:
38   (as   8.   crena£L4s   according   to   Stephensen,   1943);
Bousfield,    1955b:766;    Brattstr6m,    1957:12;    Brocchi,
1814:598;   Broch,   1924a:73;   1927b:21;   1936:3   (as  ,8.   a.
artr.ca):  Chilton,  1909:670  (as .a.  porccltus,  Auckland  Is.
and   Australia);    1920:53   (as   8.   porcofzts);    Cornwall,
1955a:32;   1955b:25  (=  8.   b.  pz4gecer.s..s   Pil8bry,   1916:
163);   Crisp,   1954:   473   (breeding);   1964a:193   (effect  of
severe winter); Crisp & Patel,  1969:284 (control of breed-
ing): Crisp & Southward,1961:271  (cirral activity); Crisp
&   Spencer,   1958:290   (control   of   hatching);   Darwin,
1854a:21;    1854b:256;    Davadie,    1963:68;    Dawson    &
Barnes,  1966:249 (biochemistry of eggs); de Ales9andri,
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1895:290;   1906:304;   Filhol,   1885:487;   Foster,   1970:390
(acclimation  to  salinity):  Gruvel,  1903b:137;  1905a:237;
1920:54  (as 8.  crel!afzts  according to  Stephensen,  1943);
Gutman,1961:171  (colonization);  Heury,1942:101  (as j3.
b.  pztgefe7isz.s  Pilsbry);  Hiro,  1935c:227;  Hock,  1875:60;
1909:271;  Hutton,   1879:328;  Jennings,   1918:61;  Kolos-
vary,  1943a:89;  1967b:391;  Korschelt,  1933:23:  Kruger.
1911a;3;  1911b:460;  1927a:14;  1927b:5;  Iineus.  1767:
1107;   Menesini,   1966:124;   Moore,   1934a:10l   (growth
rate): Morch,  1852:68: Munn & Bames,  1970a:277  (sper-
matozoa);    1970b:26l    (spermatozoa);    Nilsson-Cantell,
1931a:113;  O'RIordan.  1967:293;  Patel  &  Crisp,   1960b:
104 {rate of eznbryonic  development);  1961:89  (breeding
al.d   malting);   P[lsbry,    1916:11   (Proto6aJonz.s,   not   a
bamac]e):   1916:149;   Poulsen,   1936:13;   Remy,   1928:231
las 8.  crtJmrus  according  to  Stephensen,  1943);  Ruede-
mnn,  1918:382 (Eodafo"ws,  not a barnacle); Rzhepishev-
shii,    1968:38;    Schafer,    1952:238    (setthing);    Sommer,
1972a:271     (motor    activity);     1972b:177    (periodicity);
1972c:1449 (mechanisms of pressure sensitivity);  1972d:
352   (physiology   of  pressure   perception);   Southward,
1957:327  (behavior);  1965:442  (met,abolism  and  survival
at high temperatures); Southward & Crisp,1963:31 (foul-
ing);   Stephensen,   1938:4;   1943:18;   Summer,   1911:128;
Tarasov,  1932:60;  1936:46;  1937:40;  Tarasov  &  Zevina,
1957:194;  Visscher,   1928b:193  (fouhing);  Weltner,   1897:
267;   1898b:12;   1900:303;   Zevina  &  Tarasov,   1964:239;
Zullo,1963b:10;  1968:6;  1969b:351.

DISTRIBUTloNI  North Atlantic and North  Pacific; low water
to  180m.  Phiocene:  England  and  Italy;  Pleistocene:  Ore-
gon, Maine, Canada, Sweden, and Iceland.

Bahanus crenafz.s Brugiere,1789:168
SyNONVMV/DIAGNoSIS:   Cornwall,   1925:476;   Pilsbry,   1916:

165 (includes pre-Darwin references not listed below).
REFERENCEs:  Abel,   1926:250;  Addicott.   1966:C4;  Aurivil-

lius,  1898b:30; Austin et al,  1958:497 (chromosome nun-
ber); Barnard,  1924:70; Barnes,  1950:74 (larvae); 1952-53:
104 (effect of light);  1953b:328 (effect of lowered salinity);
1953e:297   (variations   in  cyprids);   1959a:231   (stomach
contents);  Barnes  &  Bagenal.  1951b:369  (on  Ivephraps
norL)egi.cz.s);  Barnes  &  Barnes,  1965a:391  (egg/nauplius
size  variation);   1974:194  (embryonic  development  and
salinity);   Barnes   &   Crisp,   1956:631   (self-fertilization);
Barnes & Healy,  1969:51  (biometrical studies); Barnes &
nepal,   1971:83   (pedicel   of  penis);   Barnes   &   Powell.
1950a: 175 (development, morphology); 1953a: 107 (growth
under  submersion);  Barnes  et  al,  1951:227  (orientation);
1963:233 (effect of dessication);  1970 (behavior or impac-
tion);     1971:173     (spermatozoa);     Bassindale.     1964:38;
Belyaev,  1949:902 (osmoregulation); Bishop et al,1957:6;
Blom   &   Nyholm,   1961:153   (settling   times);   Bocquet-
V6drine.  1970a:506  (cement  glands):  1970b:963  (cement
glands);   1970c:521   (cement   glands);   Bohart,   1929:353
(attachment  of  cyprids);  Bousfield.  1954:119;  1955a:19;
1955b:764;  Brattstr6m,  1957:10;  Broch,  1922:321;  1924:
78:   1927b:22;    1936:4;   Chilton,   1920:53;   Ciurea   et   al,
1933:6;  Cornwau,   1925:476;   1951:329;   1955a:25;   1955b:
28;   Crisp,    1955:569   (behavior   of   cyprids);    1964a:181
(effects   of   severe  winter);   Crisp   &   Barnes,   1954:142
(orientation  and  settlement);  Crisp  &  Patel,   1958:1078
(breeding and ecdysis);  1969:283  (environmental  control
of breeding);  Crisp  &  Southward,  1961:271  (cirral activ-
ity);  Crisp  &  Stubbings.  1957:179  (orientation  to  water
currents);  Darwin,  1854a:23;  1854b:26l;  Davadie,  1963:
63; de Alessandri,  1906:305;  1907b:284; Ems & Sohader,
1786:198  (as Bahanus  chauafzts);  Fischer-Piette,  1930:41;
1932:8;  Fischer-Piette & Prenant,  1956:12;  Foster,  1969:
326 (temperature tolerance); 1970:386 (salinity); 1971a:12
(dessication);   Gruvel,   1903b:139;   1905a:240;   1909b:25;
Henry,  1942:105;  1954:443;  Herz,  1933:432  (morphology
of  later  stages);  Hiro.  1935c:219;  Hoek,   1875:35;  1884:
517;     1909:270;    Jennings.     1918:61;    Kauri,     1962:131
(naupHus    eye);     1966:115    (X-organ);     Knight-Jones,
1955:266:  Knight-Jones  &  Crisp,  1953:1109  (gregarious-

\.i,a:.,-\.:,L<?fj:--,,, :       TL   J    ,  tit   i:  -,   i                   i,    -,`  ,,,,  g   ,`)A  \j.

ness);   Kolosvary,   1943a:89;   1951c:41l;   1956:187;   1959:
197;  1962a:85;  1963a:174;  1967b:392;  Krtiger,  1911a:52;
1911b:460;   1927:17;   1940:464;   Kuhl,   1963:99;   1965:121;
1967:967  (ecology  in  Elbe estuary);  Lecointre,  1910:139;
Meadows,    1969a:278   (fouling);    1969b:65    (settlement,
growth  and  competition);  Moore,   1934a:101;   1936:703;
Moyse,   1963:175;   Muller,   1940:113  (sensitivity  to  poi-
sons);  Nilsson-Cantell,   1921:326   1931a:113;   O'Riordan,
1967:291;   Patel  &  Crisp,   1960b:104   (embryo   develop-
Dent);    1961:89   (relationship    between.  breeding   and
moulting); Pilsbry.1911a:75;  1921:112; Poulsen,1935:21;
Prenant    &    Teissier,    1923:176;    Pyefinch,    1948a:451;
1948b:464:     194Sc:916    (larvae);     Schafer,     1938b:323
(paleontology);   1952:242   (setthig);   Schwarz,   1932:437
(influence of Hght);  SI]eli.  1972:3;  Southward,  1955b:403
(relation of activities to tel]aperatue); 1965:443 (metabo-
hism  and  survival);  Southward  &  Crisp,  1963:36;  1965:
161  (activit,y rhythms);  Stebbing.  1910:569:  Stephensen,
1938:5;  1943:19;  Stubbings,  196lb:33;  Tarasov,1936:48;
1937:50; Tarasov & Zevina,  1957:205; Tmsheim,  1932:70
(paleontology);    Utinomi,    1970:358;    Waufer,    1972:429
(chemical  composition   of  cement);   Weltner,   1897:268;
1898a:442;  1898b:11;  1900:298;  Withers,1953:58,  61,  70;
Zevina & Tarasov,  1964:239; Zullo.  1963b:10;  1969b:315.

DlsTRIBUTloN:   North   Pacific,   south   to   Santa   Barbara;
Arctic;   North   Atlantic   south   to   Florida.   Unverified
localities: S. Africa, Australia, West Indies, Peru, south-
ern  China;  int,ertidal  to  250m.   Oligocene  to  Phiacene,
Mediterranean Basin; Pleistocene, Nort,h America.

Ba_lar.us crer.atus cuTuiscuturr. Pnsbry, L916..17 5
SVNONVMy/DIAGNosls:  Pilsbry,1916:175.
REFERENCES:  Henry,  1942:126;  Hiro,  1935c:221;  Utinomi,

1958a:308.
D IsTRIBUTloN: North Pacific; Japan to Northwest America.

Ba_her.us crenatus delicatus Pilsbrj. 1916:\77
REFERENCE:  Henry,  1942:126.
D ISTRIBUTloN: Humboldt Bay, California.

Bohanz4s ghandufo Darwin.  1854b:265
S¥NON¥MT:  Pilsbry,1916:178.
DIAGNosls: Cornwan,  1925:438.
REFERENCES:  Augenfeld,  1967:92  (respiration);  Barnes  &

Barnes,    1956a:415   (biology);    1959h:515   (metabolism);
1965a:391  (variation in egg and nauplius size): Barnes &
Gonor,  1958:194 (neurosecretory cells);  Barnes & Healy.
1969:62  (biometrical  studies);  Barnes  &  Klepal,  1971:83
(pedicel  of  penis);  Batzhi,   1969:535  (distribution  of  bio-
mass);    Bergen,    1968:229;    Broch,    1922:321;    Connell,
1970:49 (predation by Trfuo!.s);  Cornwan,  1951:326;  1955a:
27;   1955b:33;   Dayton,   1971:351   (competition);   Glynn,
1965:109    (Endochadr.a-Bahanc¢s    associations);    Gruvel,
1905a:238:   Haven,   1973:97;  Heny,   1942:108;  Johnson
&   Miller,    1935:12   (settlement);   Kolosvary,    1943a:91;
Newman,  1967:1038  (biology);  Nflsson-Cantell,  1921:326;
Pilsbry,  1907d:201;  Rice,  1930:249  (distribution  in com-
muhities);  Tarasov  &  Zevina,  1957:202;  Weltner,  1897:
269;   1898b:7;   Worley,   1939:233   (correlation   between
salinity. size and abundance). Zullo,  1969b:351.

DISTRIBUTloN: Aleutians to Baja California; Rio de Janeiro
(Spivak, in litt.). Pleistocene, Oregon.

Bahanws zuz.£hers!. Pilsbry,  1930:429
D ISTRIBUTloN: Miocene, New Jersey.

Group o£ Balanus nubilus
Baha"ws co"nejJi. Cornwall, 1927b:402

D usTRUBUTloN: Miocene, British Columbia.
Bafa"~s nztb!.Jzts Darwin,  1854b:253

SyNONyMy/DIAGNoSIS:  Rose,1962:24;  Heury,1942:112.
REFERENCEs:  Abel.  1926:246;  Addicott,  1966c:4;  Arvy and

Lacombe, 1968: 1326 (cement apparatus); Arvy & Ligouri,
1968:817  (muscular cytochrome  oxidase activity);  drvy
et  al,  1968:817  (alkaline  phosphatase  activity);  Barnes,
1959a:234  (stomach  contents);  1959b:607  (note  on  spel-
ling of nLibi.fas); Barnes & Barnes,  1959b:19 (stimulation
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of  nauphi);  1959c:15  (naupliar  stages);  1965a:391  (varia-
tion  in  egg,  nauplius  size);  Barnes  &  Gonor,  1958:194
(neurosecretory   cells);   Cardereui,   1968:1   (barnacle   ce-
ment);    Cornwall,    1925:479;    1927b:408;    1936:471    (as
]Bahanzts   oJtr.ssimws);    1951:334   (as   BafonL4s   #os).   335;
1953:78,    80;    1955a:23;    1955b:36;    1958:81;    1959:404;
Emerson &  Hertlein,  1960:7;  Fitzgerald,  1968:1055  (cal-
cium and pH dependency); Gruvel,1903b:130: 1905a:226;
Hagiwara  &  Nakajima.  1966:807  (effects  of  Ca  ion  con-
centration);  Hagiwara  &  Takahashi,   1967:583  (surface
density  of  calcium  in  muscle  fiber);   Hagiwara  et  al,
1968:773   (effects  of  pH   changes);   Hamden,   1968:303
(28:efit;;:ec%b%hmyy¥£::Si;9F3:t48'(]£:::96iuHsecEyii5:r4s8;

Hughes,   1914:213;   Kalniner  &  Kimura,   1972:406   (col-
cium release in muscle);  Koloswiry,  1943a:89;  1959:197:
Kriger,  1940:464;  Lacombe,  1970:164  (cement  glands);
Nilsson-Cantell,     1931a:112;     Pilsbry.     1907d:201     (as
Bahanws  #os   n.   sp.);   1916:131,   135;   1921:112;   Shelford
et al,  1935:281;  Tait  & Emmons,  1925:42  (movement  Of
operculum);   Whitney,    1970:229   (sterol   biosynthesis):
Zuno,  1969a:8;  1969b:351.

DlsTRIBUTloN:   Southern   Alaska   to   San   Quintin.   Baja
California.   Ohigacene.   Vancouver   ls., `B.Ci   M±
Japan  and   Hungary;   Plio-Pleistaene.   south-  and
Baja California; Pleistocene, Oregon.

Bahanws rosfrofus  Hoek,  1883:152
SyNONyMy: Cornwall.  1955b:38.
DIAGNosls:  Pilsbry,  1916:138  (as 8.  r.  rosfrotrs),  141  (as

8.  rosfrofws  ahasfee"si.s  n.  subsp.),  142  (as  8.  rosfratzts
heferopus n. subsp.),  147 (as jB.  rostraats czazH n. subsp.).

REFERENCEs:    Addicott,     1966:C4;     Barnes,     1959a:233;
Barnes & Barnes,  1959h:515; Barnes & Gonor,  1958:194
(neurosecretory cells);  Barnes & Klepal,  1971:83  (pedicel
of penis); Broch,  1922:320; Cornwau,  1925:484;  1955a:29;
Gruvel,    1905a:239;    Hatai,    1938:97;    Heury,    1940:21;
1942:117,   127   (as  aperfzts   and  drJzi);   Hiro.   1932a;550;
1933:71;    1935c:217,    218    (as    deJji.),    227    (as    apertz4s);
1939f:210,  211  (as  de/JI.);  Kolosvary,  1943a:89  (as  daJJf);
1961a:78;    1962b:210;    1962d:202;    1967b:392;    Kr`iger.
1911a:52;    1911b:463    (as   aperfws);    1940:464;    Nilsson-
Cantell,   1932a:20  (as  spjm./erL4s);   Pilsbry,   1911a:73,   74
(as 8.  r.  aperSws  n.  subsp.);  1916:144  (as aper€z4s),  147  (as
dalli|,146 |aLs a.  rostratus  dalli for" suturalis)., rl`a.I?s_pv
&  Zevina,  1957:199,  200,  201  (as aperfus),  202  (as  dazjj);
Utinomi,  1958a:294, 295 (as aperfu;s); 1969b:51; 1970:357;
Weltner,    1897:269;    1900:296;    Yamaguchi,    1971:122;
Zullo,  1969b:351  (as 8.  rosfrotc.s operfz4s).

DlsTRIBUTloN:   Japan:   Siberia;   Bering   Sea;   Alaska   and
Puget   Sound;   0-128m.   Miocene,   USSR   and   Japan;
Pleistocene, Central California, Oregon and Japan.

Bafo7lz4s  tomjomierls..s Ross,  1964b:272
D ISTRIBUTloN: Miocene, Florida.

Group Of Baha:nus cot.cowus

Bahanzts aqul.fo Pilsbry,1907a:199
STNON¥MT/DIAGNoSIS:  Pilsbry,1916:127.
REFERENCEs:    Baskin   et    al,    1969:471    (filaments    from

myosin);  Cornwall,  1951:333:  1960:831;  Henry,  1942:100;
Zullo,1966c:141.

DISTRIBUTloN:   Sam   Francisco   to   Sam   Diego,   California;
intertidal to 18m.

Baha7iks bjo#hame7.sz.s Weisbord,  1966:48
D ISTRIBUTloN: Micoene, Florida.

Ba[hanus concouzts conca[uus Bronn,1831:127
STNONTMT/DIAGNoSIS:     Menesini,     1965:110;     Utinomi,

1969a:83.
REFERENCES:  Arnold,  1907a:543;  1907b:422;  Beal.  1948:64;

Darwin.1854a:17;  1854b:235; Davadie,1963:52; Davadie-
Suaudeau,   1952:17;  de  Alessandri,  1895:282;   1906:295;
1907b:280;   DeLong,   1941:243;   Emerson   &   Hertlein,
1960:7; Gruvel,1903b:136;  1905a:232:  Kolosvary.  1943a:
85:   1955:183;   1959:197;   1960:590;   1961a:78;   1961b:99;
1961c:150;   1962b:206;   1962d:202;   1967b:391;  Menesiri,
1963:5;  1966:116;  1967b:219;  1968b:580; 1972:40;Nilsson-
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Cantell,  1939a:6;  Nondand,  1917:301;  Pilsbry,  1916:100;
Ross,  1962:14;  1964a:489;  Sequenza,  1876:296;  Utinomi,
1969a:83   (includes   Boha"t4s   corica[ut4s   s;ne~sjs   Broch,
1931:63   and   8.    c.    j7idi.ct4s    Nilsson-Cantell,    1932b:2);
Weaver,   1949:104;   Weisbord,   1966:32;   Weltner,   1897:
264; Zullo,  1969a:6.

DlsTRIBUTloN:    China;    India;    Persian    Gulf,    Oligocene-
Pleistocene.   Mediterranean   Basin;   Miocene,   Eastern
United Stat,es and Britain; Phocene, Venezuela.

Bdenws co~caL;z4s ajJopJaLj; Pilsbry & Olson,  1951:200
D lsTRIBUTloN: Oligocene, Ecuador.

BaJanus concauzts cfoesapeafae"sis Pilsbry,  1916: 103
STNONTMT/DIAGNosls:  Pilsbry,  1916:103.
REFERENCEs:  Kolosvary,  1943a:85; Martin,  1904:94.
D lsTRIBUTloN: Miocene, Maryland.

Balanus co7!cat;Lis coosensfs Dall,  1909:138
SyNON¥My/DIAGNosls:  Pilsbry.  1916:108  (=  8.   tr.7iti"7iabw-

ju7n coosensjs Dall).
D lsTRIBUTloN: Miocene, Coos Bay. Oregon.

BaJanus concauLfs drl!onif Davadiersuaudcau, 1952:20
D ISTRIBUTloN: Puocene. Algcha.

Bdrnus concawis eseptofais Pilsbry, 1924:1
D lsTFLIBUTlo+= Miocene, Haiti.

BaJanus concaui.s fincrfu. IIea 1833:211
sy`-0.\"y: Filsbry. ig3o:432.
D ISTRIBUTloN: Miceene, Maryland.

BndqLnus coacovus gjyptopoma Pilsbry,1916: 102
REFERENCE: Cones,  1968:61:  Kolosvary,  1943a:85.  Pilsbry,

1918:185.
DISTRIBUTloN:  Miocene,  eastern  United  States.  Pliocene,

Panama and east Mexico.
Bafonws coHcauws me#;ca[nzts  Henry,1941:100

REFERENCES:  Heury,1942:126:  1960:141.
DISTRIBUTloN: West coast of Baja California to Mazatlan,

Mexico.
Bahanws concaLtws oji.gosepto€ws Kolosvary,  1961c:149

D ISTRIBUTloN: Upper Oligocene, U.S.S.R.
Bahariws conca[t;Lcs protews Conrad,  1834:134

SvNONVMy/DIAGNosls:  Ross,  1964a:486.
REFERENCEs:    Davadie,     1963:53,    Kolosvary,     1943a:86;

Pilsbry,  1916:103.
D IsTRIBUTloN: Mio-Pliocene, eastern United States.

Bohanws concoL)us raphanojdes Moroni-Ruggieri,1952:71
D ISTRIBUTloN: Pliocene,  Italy.

Ba}fo7!z4s concaL/ws ror;septo€us Pilsbry,1918:186
D ISTRIBUTloN: Miocene,  Panama.

Bahanzts concauws rubescens Seguenza, 1876:450
D ISTRIBUTloN: Tertiary,  Italy.

Bahanus concaLJws scwfon4m Seguenza, 1876:74
STNONTM¥/DIAGNosls: Moroni-Ruggieri,  1952:67.
REFERENCE:  de  Alessandri,  1906:292  (as  jBaha7.us  spoHgi-

colal.
D ISTRIBUTloN: Pliocene,  Italy.

Balanus col.cauus siner.sis Broth |see a. c. concouus\
Bafonws eyerdom!. Henry,  1960:139

REFERENCE:  RosS,1962:17.
D lsTRIBUTloN: Gulf of California; 0-85m.

Bahanus gregorriz4s (Conrad),1856:315
STNON¥M¥/REFERENCEs:   Zuuo,   1969a:6   (includes   Tamfo-

sore  gregaria.  Radiolites  gregari_a.  Baty_n_u^s .e.s\trellanus
and Bahanzts concatjws concauus,  Ross,  1962:14).

D ISTRIBUTloN: Mio-Puocene. Central and Southern Califor-
nia; Pliocene, Baja Cahifornia.

Ba[leni4s I.7.djcws Withers,  1923:291
D lsTRIBUTloN: Miocene, Pakistan.

Bahanws pokypo"s Pilsbry,  1924:2
D ISTRIBUTloN: Miocene, Haiti.

BahaRws regrJjs Pilsbry,1916:108
S¥NONVM¥/DIAGNOSIS:  Roes,1962:19.
REFERENCEs: Cornwall, I.n  Steinbeck & Ricketts,  1941:430;

Cornwall,  1959:403; Henry.1942:100;  1943:368; 1960:144
(as subsp. of 8.  agwi.ha); Kolosvdry,  1942c:139:  1943a:85.

D lsTRIBUTloN: Southern and Baja California.
Bohanus tozq"jnensi.s Weisbord,.1966:37

D lsTRIBUTloN: Miacene. Florida.
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BolcI®ws  uodes27i. Kolosvary,  1949a:2
REFERENCE:  Davadie,  1963:57;  Menesihi,  1972:42.
D IsTRIBUTloN: Miacene. Europe.

Group Of Balanus aznphitrite
Balenus albicostotus albicostotus PEts:bay. 19\6-.sO

SyNONTMv,.'DI^G.`rosls Util]omi.  1967:209.
RERENCES   Grmrel    1903b:133   {as   BaJanus    L.fofacez4sl:

1905.ffl;  IIinm  1953:1  lrearing):  Hirano  &  Okushi,
1952sO e±ee±chmmt and groii.th rate): Hiro,  1937c:432;
19t±ng  lgcac=168T  lresistance  to  exposure);  1939a:
1* 19masl;  1939f:209;  Hudinaga & Kasahara,  1942:
lth I±idr & I-asgui,1937:1659 (free-swimming stages);
-ha.    1961:70    (fouling):    Kawahara   &    Iizima,
lgm584    (fouling);     Kolosvary,     1943a:84;     1951c:411;
196lb:loo;    196lc:150;    1962c:202;    1967b:391;    Krbger,
19\\a-.6\  |a,s  Balanus  amphitrite  commtir.is|.,  MaLw8itari,
1967:99    (fouling);    Mawatari   et    al,    1962:93;    1963:95
(water conduit fouling);  Nilsson-Cantell.  1921:314;  Nishi.
kawa.   1960:355   (chromosomes);   Ooishi,   1964:195;   Pils-
bry,  19\6..90 |as Balanus  amphitrite albicostatus|.,  St,ub-
bings,  1967:277;  Tarasov  &  Zevina,  1957:183;  Utinomi,
1949a:22;    1955b:124    (geology):     1958a:308:     1958b:5l:
1962:216;  1969b:52:  1970:356; Utinolni & Kikuchi,1966:5;
Zevina & Tarasov,1963:91.

DISTRIBUTloN:  Japan;   China;   Formosa;   Korea.   Miocene;
Turkistan, U.S.S.R.

Balanus albicostatus formosanus Hiro, ±9388L'.306
SyNONyMy/DIAGNoSIS:  Utinomi,  1967:212.
REFERENCEs:     Hiro,     1939e:261;     Kolosvary,     1961b:100;

1962:d:199;  1967b:391.
DlsTRIBUTloN: Formosa;  Miocene,  U.S.S.R.

Balanus amphitrite abundantus Kotosvary. L948..\06
DISTRIBUTloN:  Miocene.  Hungary.

Bahanus amphitrite armphitrite Darwin, \854b..Z40
SyNON¥My: Utinolni,  1967:200;  Southward,  1975:6.
DIAGNosls:  Harding,   1962:274;  Stubbings,   1967:271.  (In-

eludes  commztni.s  Darwin,  denc].cwhafcz  Broch,  ha!EL)oji.e%-
sis    Broch,   carenofu[s    Gruvel,   /roncjsco"us    Rodgers,
herzj Rodgers, so/tonensi.s Rodgers).

REFERENCEs:  Armanaale,  1907:40;  1911:170  (growth  rate);
1915:138;   Ball,   1937:534;   1950:283;   Barnard,   1924:69;
Barnes   &   Barnes,   1959f:438   (oscillatory   respiration):
1965a:392   (variation   in   egg/nauplius   size);    1968a:146
(variat,ion in egg numbers); Barnes et al,  1970:70 (impac-
tion);  1971:173 (spermatozoa); Bassindale,1964:40; Bhatt
&  Bal,  1960:439;  Bishop,  1950:409;  Bishop et  al,  1957:8;
Bookhout    &    Costlow,    1959:212    (feeding,    molting,
growth);    Borghouts.Biersteker,     1969:4;    Borradaile,
1903:441;  Broch,1916:5;  1922:314; 1924b:203; 1927d:133;
1931:58;    1935:2;    Callame,    1965:413    (effect    of   light);
Ciurea   et   al,   1963:6;   Costlow   &   Bookhout,   1956:107
(as 8. a.  nz.zjezts - moulting and shell growth);  1958a:284
(larval  development);  1958b:271  (moulting  and  respira-
t,ion);  Crisp  &  Costlow,   1963:22   (embryo  tolerance  to
sanity and temperature); Crisp & Molesworth,1951 :489;
Crisp & Southward,  1961:271; Daniel,  1955c:20; Darwin,

i8a5v4iB:::3ai,(=9783:3£';Ct{`Lste¥v¥Sc9:i;);DE:;dj;e'M]o9r693:£:,;
1956:303;  de  Alessandri,  1895:286;  1906:301;  1907b:282;
deoliveira,   1941:17;   1947:733;   Depalma,   1963:15;   Ed-
mond§on   &   Ingram,   1939:257;   Fahrenbach,   1965:233
(photoreceptors);    Filhol,    1885:486;    Fischer,    1929:10;
Fischer,   1872:432;   Fischer-Piette   &   Prenant,   1956:15;
Fishelson,    1971:128;    Foster,    1967a:83;   Freiberger   &
Cologer,  1966:881  (rearing in laboratory);  Gordon,  1970:
69;  Graham  &  Gay,  1945:381  (attachment and  growt,h);
Gruvel,     1903b:137;     1905a:232;     1907d:6;     1912a:346;
Heury,  1958:222;  1959:192;  1960:142;  1973:968;  Hirano,
1953:139  (rearing);  1962:77  (rearing);  Hirano  &  Okushi,
1952:639  (seasonal variation in attachment and growt,h
rate);   Hiro.   1933:71;   1936a:59   (commensalism);   1936b:
624;     1937c:432;     1938a:301;     1938c:1687;     1939c:590;
1939e:263;    1939f:208;    Hock,    1913:172;    Hudinaga    &

i`"J!:,     (i|(f-.i,     (.,`.i.\   t           -I-`f.r,A,`  f.  ,3`-\'

Kasahara,  1942:108  (rearing):  Karande,  1967:1245  (foul-
ing);  1973:56 (larvae);  1974b:229  (larval comparison with
8.  ua)n.egcifws); Karande & Palekar,1966:143; Karande &
Thomas,1971:109 (laboratory rearing);  Kawahara,1961:
67   (fouling);   Kawahara   &   Iizima,    1960:584   (fouling);
Kolo§vtry  1939b:129;  1941i:173  (as 8. pjcrws);  1943a:83;
1943c:129;    1944:33;    1947c:424;    1947d:425;    1951b:292;
1959:197;   1961a:78;    1961b:100;    1961c:150;    1962b:205;
1962d:202:    1963a:173;    1963b:175;    1967b:391;   Krdger,
1911a:51:   1911b:460:  1940:464;  Lacombe,1970:164  (ce-
ment   g)andsl:   ILaeombe   &   Monteiro.   1974:633;   Lan-
chester,  1902:369:  LeReste,  1965:65;  Mawatari,  1970:80
(fouhing);    }laTatari   et   al.    1954a:46   (settlement   and
growth);    1954b:48   Isettlenent   and   growth):    1962:91
(fouhing);    1963:93    (foulingl:    1968:24   (propagation   by
ships);  Mawatari  &  Kitamura.  1970:67  (fouling);  Mawa-
tari  &  Kobayashi,   1954a:3T  (fouling):   1954b:1  (fouling);
Menesini,  1965:102;  Millard.  1950:266:  _\Iilhid &  Broek-
huysen,    1970:299;    Monod.    1937:15:    .\lcore   &    Frue,
1959:431;  Moore,   1944:333;  Moyse.  1960:120;  Newman,
1967:1038  (biology);   Newman  et  al.   1967:170;   Nilsson-
Cantell,1921:311;  1930b:10;  1931a:122;  1934b:32;  1938b:
36;  1949:43:  Norri§  et  al,  1951:444  (variability  in  larval
stages);  Patel  & Crisp,  1960a:667  (influence  of tempera-
ture);  Pillai,  1958:117  (development);  Pnsbry,  1907c:190;
1916:89   (=   8.    ccirer.c}ft4s   Gruvel,    1907d:6);    1928:312;
Pope,  1945:362;  Por,  1972:112;  Por  &  Ferber,  1972:151;
Prenant,  1929:212;  Prenant  & Teissier,  1923:170;  Relini,
1962:3;   1964:408;   1966:179;   1968b:186;   1969:169;   Relini
&    Giordano,    1969:251    (vertical    distribution);    Riedl,
1963:257;    Ritz   &   Foster,    1968:545    (temperature   re-
sponses);   Rogers,    1949:5;   Rosell,    1973b:82   (as   8.    cL
hcizuaz.cnsz.s);  Ross,  1962:12;  Sandison,1954:86; Seguenza,
1876:300;    Shatoury,    1958:790;    Southward,    1957:323
(influence  of  temperature);   1962:163  (influence  of  tern-
perature);  Southward  &  Crisp,   1963:27  (fouhng);   Steb-
bing,1910:568;  Stubbings,1936:41;  1961a:173; 1961b:22;
1963b:14;   1965:886;   Suzuki  &  Konno,   1970:9  (fouling);
Tarasov & Zevina,  1957:179;  Utinomi,  1949a:22; 1950:63;
1955b:125;  1958a:308;  1960:43  (synonymy  of haz4ci..ensis
and  denticwfoto);   1962:215;   1969a:86;   1969b:52;   1970a:
355;  Utinomi  &  Kikuchi.  1966a:5;  Visscher,  1928a:327;
1928b:193  (fouhing);  Visscher  & Luce:  1928:336  (reaction
to light);  Weiss,  1947a:56  (tolerance  to copper and  mer-
cury);    1948:116    (abnormal    growth);    Wens,    1966:83;
Weus   et   al,    1964:567;    Weltner,    1887:102;    1897:264;
1910:528:  Wisely & Blick,  1964:163  (seasonal abundance
of  larvae);  Withers.  1923:290;  1924:32;  Yasuda,  1968:27
(fouling); Zevina,  1963:73; Zevina & Litvinova,  1970:173;
Zuuo,  1963b:8, 9 ( 8.  amphi.£7ife subsp. n.  =  8.  I.mprot/i-
sws Darwin according to Henry,  1973:968|.

D ISTRIBUTION:-Cosmopolitan, in warm and temperate seas.
Numerous  Fossils  att,ributed  to  this  species;  Oligocene
to Pleistocene.

BaleT.us amphitrite acutus `^1ithors; \924..bo-'
DlsTRIBUTloN:   Miocene,   New  Zealand  (Withers.   1953:77

et seq.).

*BaDto[::£[:#,%lit:ni:oai:¢j::ed£:Hveira.1941:22
Bale~z{s amphi.t7ite archl.-£neapectoft.s Kolosvary,1948: 108

D ISTRIBUTloN: Miocene, Hungary.
BahanLis omphi.£rl.te cocfai`nensi.s Nilsson-Cantell,  1938b:43

REFERENCEs:  Karande,  1966:144;  1967:1245.
D ISTRIBUTloN: Bombay.

Balanus amphitrite columnarius rr8irasov & Zevina,1957..184
D IsTRIBUTloN: Vladivostok. on Japanese Fishing boat.

tBaDto]::£[:#'if:ni:off:emj:::il.:.deoHveira.1941:21
Balanus amphitrite heler.ae Ko\osv6ry, \949tL..7

D ISTRIBUTloN: Miocene, Turkistan.
Balonus ampAigiv.¢e Az.ngari'cuis Kolosviry,1948: 108

D lsTRIBUTloN: Miocene, Hungary.
Balanus amphitrite inexpec:tutus Pilsbry, \9\6..97

S¥NONVMy/DIAGNosls Henry,  1943:368.
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REFERENCEs Davadie,1963:44;  Heury,1942:126; 1959:199;
1960:142;     1973:983;     Kolosvary,     1943a:84;     1947a:20;
1951c:411;  1967b:391;  Nilsson-Canteu,1933:506; 1939a:3;
Tarasov & Zevina.  1957:187.

DlsTRIBUTloN:  Gulf of  Canfornia;  Bonaire;  Red,  Adriatic.
and Mediterranean Seas, (Kolosv6ry). Pliocene, Florida.

Ba_lanus amphitTite insignis Nilsson-Canteu, 1988b..41
REFERENCE:  Karande,  1966:145;  1967:1245.
D IsTRIBUTlo^\-:  Bombay.

Ba_lanus amphitri_t? karakumiensis Ko\osvary. 196+b..loo
D ISTRIBUTloN: Miocene, Hungary.

Ba_lenus amphitTite hondchoui FI`aialsov & ZevinaL,1967..191
REFERENCEs:  Heury,  1973:991;  Rosell,  1973b:88;  Zevina  &

Tarasov,  1963:94.
DISTRIBUTloN: Mainland coast southeast Asia.

Ba_lanus amphitri_i? litoralis Kohosvary ,1948..106
D ISTRIBUTloN: Miocene,  Hungary.

Ba±±qnus amphitrite merklini K6lo=viry ,1962d=199
DISTRIBUTloN:  Miocene,  U.S.S.R.

Ba_lanus amphitrite peruuianus Pnsbry. \909..69
syNONyMy;DIAGNOsls:  pilsbry,  igi6:97.
REFERENCEs:  Henry,  1973:983;  Kolo§vdy,  1943a:84;  Nils-

son-Cantell,  1957:10.
DlsTRIBUTloN: Costa Rica to Peru; often on mangroves.

Bahanus amphitrite poecilosculpta Broth, I98r=.59
SyNONyMy/DIAGNosls:  Nilsson-Canteu,  1934a:61.
REFERENCEs:   Brceh,   1947:5;   Dawydoff.   1952:128;   Hiro,

1937c:435; Utinohi. 1958a:294.
DlsTRIBUTloN:  Indonesia;  South China Sea; 33-85m.

Balanus amphitrite raffoesi Nilsson-Canten, 1984a..64
D IsTRIBUTloN:  Singapore; on mangroves.

Bahanus amphitrite tongaensis Kolosvfry ,1962c..193
REFERENCEs:  Kolosvary,  1967b:391.
D IsTRIBurloN: Tonga Is.

Bohanus   amphitrite   vlndiuostokensis   TElrasov   8L   Zevinal,
1957:184

REFERENCE:  Utinomi,  1967:214  (possibly  a  synonym  of 8.
uariegatus cirTatus\.

D ISTRIBUTloN: Vladivostok.
Bahanus caboblanquensis Weisbord, 1966..26

D ISTRIBUTloN:  Pliocene, Venezuela.
Boha"z4s cori.bensi.s Weisbord,  1966:23

D ISTRIBUTloN: Venezuela.
Balanus citerosum Henry, \973..976

REFERENCE:    Southward,    1975:42 (probably    equals   jB.
pallidusl

DlsTRIBUTloN: Rio de Janeiro to Santa Cat,arina.
Balanus dentivarians Henry ,197 3..992

DISTRIBUTloN:  Southwest Mexico to Ecuador.

^Basfo¥:%SN:#D:::NGo°sE|Pb]fl%£:;1,51916:80.
R::3R=:tcuEsS;riA#rgi;£¥ig+u:i?P[#;81179:c8;:33fro(:eemoez]t

dase   activity);   Arvy   &   Nigreui,    1969:95   (parasites);
q ,.rfer`i®E-~ et ` ut';" ,19Sfi:8i.7'  (alkaline   phosphatase   activity);

1969:351   (pal.asites);   Bacon,   1971;187   (populations   in
relation to sanity); Barnes & Barnes,  1965a:391; (varia-
tion in egg and nauplius  size);  Barnes  &  Healy,  1971:83
(biometrical  studies);  Barnes  &  Klepal,  1971:81  (pedicel
of penis);  Barnes et al.  1970:70  (behavior on impaction);
1971:173  (spermatozoa);  1972:192  (distribution);  Bishop,
1951:531;   Bishop  et  al,   1957:7;   Bookhout  &  Costlow,
1959:212  (feeding,  moltirig,  growth);  Bousfield,  1954:122
(distribution  and  spawning  season);  Broch,   1924a:112;
Ciurea  et  al,  1933:6;  Clarke,  1947:73  (poisoning  and  re-
covery);  Cones,   1968:61   (selectivity  in  fossil  preserva-
tion);  Costlow,  1963:254  (central nervous  system);  Cost-
low   &   Bookhout,    1957a:313   (larval   development   in
laboratory);  Crisp  &  Costlow,  1963:22  (embryonic  toler-
ance  to  salinity  and  temperature);  Crisp  &  Southward,
1961:271    (cirral   activity);    Daniel,    1955c:18;    Darwin,
1854b:248;   Davadie,    1963:59;   deoliveira,    1941:19   (in
part.  Henry,1973:968,  982);  Depalma,1963:15  (fouling);
Edmondson,   1933:231;   Fales,   1928:534   (light-receptive

organs);  Fischer-Piette  &  Prenant,  1956:13;  Freiberger
&  Cologer,  1966:881  (rearing  in  laborat,ory);  Freiberger
et al,  1969:469 (fouhing and anti-fouling st,udies); Cordon,
1969:139  (influence  of  sahinity  on  distribution);  Cordon
et  al,  1970:461  (environmental  influence);  Grave,   1933:
378  (growth  rate);   Gregg,   1945:44   (attachment  of  cy-
prids);  1948:161  (repncation of substrate det,ail);  Gruvel,
1903b:137;     1905a:234;    Gwilliam,     1963:470;     1965:244
(shadow reflex);  Heury,1954:443 (distribution); 1959:194;
1973:968.  982;  Kolosvary,  1943a:81;  1943c:129;  1944:33;
1947a:2l;   1965:272;   1967b:392,   Kruger.   1940:464;   La-
combe,  r970:164 (cement glands);  Lacombe & Monteiro,
1974:633;   Matsui   et   al,   1964:141;   Mawatari,   1967:99
(harbor  fouling);  MCDougall,   1943:344;  Moore  &  Frue,
1959:432 (settlement & growth); Neu.  1935b:92 (fouling):
Nilsson-Canteu,   1921:309;   1928a:32;   1931a:109;   1938b:
35;   Ostroumoff,    1892:160;    Pilsbry,    1918:185;    1924:1;
Pomerate  &  Reiner,  1942:14  (influence  of  surface  angle
and   fight   on   attachment);    Relini,    1962:3;    1964:406;
1966:179;  1968b:186;  1969:175;  Rehilli  &  Giordano.1969:
250  (vertical  distribution  and  settlement);  Riedl,  1963:
258;  Sandeen & Costlow,  1961:192  (central nervous  sys-
tern);  Shaw,  1972:145  (lateral  eye);  Shimony  &  Nigrelli,
1971:662  (cement  apparatus);   1972:349;  Smith,   1946:51
(effects  of  water  currents);  Southward,   1962:163  (ten-
perature on cirral activity);  Southward & Crisp,  1963:34;
Stubbings,    1967:270;    Summer,    1911:128;    Tarasov    &
Zevina.    1957:174;    Utinomi,    1966:36:    Weus,    1966:84;
Weiss,    1947a:56   (tolerance   to   copper   and   mercury);
1947b:240  (attachment  of  cyprids);  1948:116  (abnormal
development);   Weltner,   1897:266;   1898b:12;   Wharton,
1948:180    (primary   attachment);    Vi§scher,    1928b:193
(fouling and resistance to  fresh water);  Zevina,  1963:73;
Zevina & Goryn,1971:771; Zullo,1963b:11.

DISTRIBUTloN:   Endemic  to  western  Atlantic,   Boston  to
Rio  de  Janeiro;  introduced  to  Europe,  Mediterranean,
Indian   Ocean,   Japan,   Hawaii   and   other   islands   of
Pacific  Oceania.   Miocene,   Haiti;   Pleistocene,   Panama.
Tertiary, Jugoslavia.

Balenus hopkinsi Zuno. 1968..4
D ISTRIBUTloN:  Plio-Pleistocene,  Iceland.

rBas'::%SN:#::[U;%"NSos:::r#£enir]y:5]49b5:8:51096.

REFERENCEs:  Arbuzova,  1959:462  (permeability  of  basis);
Barnes & Barnes,1961b:4 (salinity and biometry);  1962:1;
1965a:391   (variations  in  egg  and  nauplius  size);   1968a:
135   (regional   variations   in   egg   numbers);   Barnes   &
Healy,   1969:51  (biometrical  studies);  Barnes  &  Klepal,
1971:81  (pedicel  of penis);  Barnes  et  al,  1951:227  (orien-
tation);    1970:70    (impaction);    1971:188    (spermatozoa);
Bartha  &  Henriksson,  1971:7  (anti-fouling);  Bassindale,
1964:39;   Belyaev,    1949:901   (osmoregulation);   Bishop,
1947:501;   1951:531   (introduction  to  Australia);   Bishop
et  al,  1957:4;  Blom,  1965:59;  Blom  &  Nyholm,  1961:149
(setthing);   Bocquet-V6drine,   1962:144;   Bocquet-V6drine
&  Parent,.  1972:239  (parasitism by Boscfama[eJfo);  Book-
hout  &  Costlow,  1959a:212  (feeding,  molting,  growth);
Borradaile,  1916:132;  Bousfield,  1954:120;   1955a:1  (eco-
logical    control    in    Miramichi    estuary);    Brattstrdm,
1957:8;   Broch,   1924a:81;   1924b:203;   1927c:25;   1935:2;
Bucholz.1951:49  (larvae);  Carlton  & Zullo,  1969:1  (early
records   on   Pacific   coast   N.   America);   Ciurea   et   al,
1933:2;  Costlow,  1956:359  (shell  development);  1959:177
(effect   of   inhibitors);   Costlow   &   Bookhout,   1953:420
(molting and growth);  1957b:224 (body vs. shell growth);
Crisp,  1953:331  (changes in orientation);  1958:483;  Crisp
&  Southward,  1961:271  (cirral  activity);  Davadie,  1963:
61:  Doochin,  1951:15  (morphology  during  metamorpho-
sis);  Eloffson.  1952:47;  Filatowa.  1902:379  (post-embry.
onic  development);   Fischer,   1872:432;  Fischer-Piette  &
Prenant,1956:11;  Foster,1970:388 (acclimation to salin-
ity);  Gordon,  1969:139  (influence  of salinity);  Gordon  et
al,   1970:461  (sodium/manganese  content  of  sheu);  Gra-
ham & Gay,  1945:381  (attachment, and growt,h);  Gruvel,
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1903b:136;     1905a:231;     1907a:105;     1912a:345;    Henry,
1942:110;    1954:443   (distribution);    1973:976,992;    Hiro,
1936a:61;  Hoek,  1875:60;  1909:271.308;  Holmes & Pryor,
1938:795;    Jackson    &    Ross,    1971:188    (on    snapping
turtle);  Jones  &  Crisp,   1954:765  (larval  stages);  Kauri,
1962:131  (frontal  fhament  and  nauplius  eye);  1966:115
(x®rgan);   Kawahara,   1961:65   (differences   in   fouling
communities);    1963b:301    (first   record   from   Japan   -
Pacific  side);   Kolosvary,   1941a:43;   1942b:204  (as  8.   i..
foss..J;s);      1943a:82;      1943c:129;      1951c:411;      1959:197;
1961a:78;    1962b:206;     1963a:174;    1965a:271    (fouling);
1966b:143;     1967a:388;     1967b:392;    Krtiger,     1927a:13;
1927b:5;   1940:464;   Kuhl,   1965:120;   1967b:965   (in  Elbe
estuary);  1968:1  (metamorphosis); Lacombe & Monteiro,
1974:633;  Luther,  1950:155;  MacDonald.   1951:87:  Mak-
simov  et  al,  1971:1090  (factors  influencing  population);
Mawatari,   1967:99   (fouling);   Mawatari   et   al.   1968:24
(propagation   by   ships);   MCDermott,   1960:199   (preda-
tion);   MCDougall,   1943:323;   Mcore,   1933:969  (orienta-
tion);  Moore  &  Frue.  1959:421  (settlement  and growth);
Muller,  1868:393  ("hybrid", 8.  armafws);  Neu,  1932:143;
1935b:92;  Newman,  1967b:1041  (physiology  and  behav-
ior);     Nilsson-Cantell,     1921:310;     1927b:91;     1928a:33:
1931a:110;  Norris  et  al,   1951:444  (variability  in  larval
stages);    O'Riordan.    1967:293;    Pilsbry,    1916:84(=   8.
jmproul.szts   var.   ossl-mill.s    Darwin,    1854b;250;    =    8.
•.mproL;jsL4s var. gryphl.cus Mtinter,  1878);  Poulsen,  1935:
18;    Prenant    &    Teissier,    1923:176;    Relini,    1969:173;
Schafer,   1952:241   (setthig);   Schwarz,   1932:437   (in flu-
ence   of   light);    Sneli.    1972:1;    Southward,    1957:325;
Southward & Crisp,  1963:33; Stubbings,  1967:270; Tara-
sov  &  Zevina,  1957:168;  Tengstrand,  1931:108  (larvae);
Tornava,   1948:3  (alimentary  canal);   Utinomi.   1966:36;
van  Breeman,   1934:247   (biology);   Visscher.   1928a:327
(attachment);    1928b:193    (fouling);   Visscher   &   Luce,
1928:336  (reaction  to  nght);  Weiss,  1947a:56  (tolerance
to  copper  and  mercury);   1947b:240  (settlement);   1948:
116  (abnormal  development);  Wells,   1966:84;   Weltner,
1895:289;  1897:266;  1898a:441;  1898b:5;  Zevina,  1963:73;
Zevina  & Goryn,1971:771  (Sea of Japan);  Zevina & Lit-
vinova,1970:172;-Zullo,1963b:12;  1966b:235.

DlsTRIBUTloN:  East  Coast  of the  Americas,  North  Atlan-
tic: west coast of Africa to Cape of Good Hope; Mediter-
ranean; Black Sea; Red Sea; Northwestern coast of U.S.
from  Washington  to  Sam  Francisco;  Ecuador;   Japan;
Austraha; Oligocene, U.S.S.R.

Bahanws maroccana Broch,  1927:21
REFERENCEs: Beach,  1972:5;  Stub.bings,  1967:266.
D IsTRIBUTloN: Nort,h Africa; 40-75m.

BOJa"ws app{dl.eboroc.. Ross,  1964a:490
D lsTRIBUTloN: Miocene, Virginia.

B¢hanzts paJzi.d"s Darwin,  1854b:240
SVNONVMy:  Utinomi,  1967:206.
DIAGNOsls:  stubbin8s,  io63b:15.
REFERENCEs:  Aurivillius  1898a:31;  Barnes  &  Healy,  1969:

51  (biometrical studies);  Barnes & Klepal,  1971:83  (pedi-

::]27°cf:2P6:.ni3)i]P5%:SLnadrat:i.1:85±it:gioB(ra°sCE.:9m2p4£j:;£2:
sfzttsowrril.   and  8.   coridi.di4s   n.   sp.);   Davadie,   1963:44;
Gauld,1957:10;  Gruvel,1903b:137,143  (as 8.  dybozos4z.);
1905a:233,257;  Harding,  1962:278,281:  Henry.1954:443;
1959:192    (=    8.    sudalbl.dz4s    Henry,    1973);   Karande,
1967:1247  (as  8.  a.   I.7isjgr}js);  Kruger,   1914:437;   1927b:
13;  Lacombe &Monteiro,1974:633;  Menesini,1965:104
(as   8.   paJJi.dws   st"tsbz„.I.);   Moroni-Ruggieri,    1950:72:
Nil§son-Cantell,      1925:28     (as     uenL4stus);      1931a:124;
1938a:179;  1938b:38,41  (as  8.  aL  fnszg7}js  n.  sp.);  Sandi-
son,  1962:517  (populations  on  Guinea  coast);   1966:363
(effect    of    salinity    fluctuations);    1967:161    (naupliar
stages);  Sandison  &  Hill,  1966:235  (distribution  in  rela-
tion to  salinity);  Stubbings,  1959:1282  (abnormal devel-
opment);  1961b:24;  1964b:338;  1965:887;  1967:277;  Welt-
ner,   1897:256;   1922:83;   Zevina  &  Litvinova,   1970:173;
Zullo,  1963b:9.

DISTRIBUTloN:   West   coast   of   Africa;   Northern   Indian

Ocean:  Gulf  of  Siam,  southwestern  Australia;  Gulf  of
Mexico,   Caribbean;   Argentina   (Patagonia).   Pliocene,
Italy.

Bahanzts poteJfori.s (Spengler),  1780: 101
SyNONyMy: Utinomi,  1968b:174.
DIAGNosls:  Nilsson-Cantell,1929a:4.
REFERENCEs:    Annandale,    1907:40;    Cailliaud,    1865:38;

Caziot,  1921:52;  Darwin,  1854b:259;  Gruvel,  1903b:139;
1905a:238;   Hcek,   1913:152,158;   Nil§son-Cantell,   1921:
328:  1938b:46: Weltner,1897:268.

D ISTRIBUTloN:  India to Philippines.
Ba[hanws pfoyagrondens[.s Weisbord,  1966:29

D ISTRIBUTloN: PHocene, Venezuela.
BaJanws poec!.fotheca Krtiger.1911a:48

SvNONVMy: Utinomi,  1958a:294.
DIAGNoSIS: Hiro,1937c:435.
REFERENCEs:   Barnard,    1924:71,   Broch,    1931:59   (as   8.

amphi.£H.£e     forma    poecz.fosckJpto):     Hiro,     1938a:303;
1939e:263: Kruger,1911b:460;  Nilsson.Cantell,1934a:61;
Pilsbry,1916:110; Tarasov & Zevina,1957:188; Utinomi,
1949a:22;  1962:216.

DlsTRIBUTloN: Japan;  Formosa;  Sulu Arch.;  South Africa.
Balamzts reticuzcif"s  Utinomi,  1967:216

SyNONyMymlAGNosls:  Southward,  1975: 11.
REFERENCES:   Brash,    1922:314;    1931:58    (as   8.    a.    com-

mk~i.s);  Darwin,  1854b:240 (as 8.  a.  comm"I![.s,  in part);
Heny,  1973:968;  Hiro,  1938a:301  (as  8.  a  commumjs/,.
Hoek,  1913:168  (as 8.  a.  communjs);  Kolosvary,  1939b:
129  (as  8.   aL   commwRI.s);   1962b:205  (fossn);  Mawatari,
1967:99  (as  8.  aL   fesselefws);  Rosell,  1973b:79  (as  8.  cL
amphi.€r..te);  Southward & Crisp,  1963:43 (a§ .8.  a.  ampfel--
tn.£e   var.);    Stubbings,    1961a:173;    Utinolni,    1960:44;
1969b:51,52;   1970:356;   Utinomi  &   Kikuchi.   1966;5   (as
a. uariegatus tessalatus mom. now).

D ISTRIBUTloN: Circumtropical fouling form.
Bohanws soham!. Nilsson-Canteu, 1932c:5

D ISTRIBUTloN:  Dar-es-Salaam.
Balanus subalbidus Henry.1978..968

DISTRIBUTloN:  Southeast  U.S.;  Gulf  of  Mexico  and  West
Indies; generally in brackish water.

Boha„z4s sz4£"roJ£"s  Henry,  1973:983
DISTRIBUTloN: West coast of Central America.

BaJonws  ztzI.gjnosjs Ut,inomi,  1967:202
STNONTMT/DIAGNosls Utinomi,  1957c:2o2.
REFERENCEs:   Hiro,   1938a:305:   1939e:263;  Krtiger,   1911a:

51   (as  Bahanzts  amphz.±rife  »z.I;ezts);  Mawatari,   1967:99
(distribution of fouling organisms); Mawatari et al, 1962:
93;  1968:24  (propagation by  ships);  Rosell,  1973b:86  (as
8.   a.   farngen.);   Tarasov  &  Zevina,   1957:190:   Utinomi
1949a:22;  1962:216;  1967:202  (new  name for 8.  a.  farnge7i
Nilsson-Cantell,  1932a:24);  1969b:52;  1970:356;  Utinolni
& Kikuchi,  1966:5; Zevina & Tarasov,  1963:93.

DISTRIBUTloN:   Southern  Japan;   southern   Korea;-  China;
Formosa.

Bahanus uar[.egotus I)oriegafus Darwin,  1854b:241
SyNON¥My:  Utinomi,  1968b:171  (includes  Bafo"ks  cimpbi.-

£rz.te mofoyensi.s  Hoek,1913:172).
DIAGNoSIS: Harding,1962:291.
REFERENCEs:  Bhatt  &  Bal,  1960:439:  Broch,  1916:5;  1931:

58;  Daniel,1955a:97  (gregariousness);  1955c:19;  1956:21
(influence   of  color);   1957a:305   (effect   of  illumination);
1957b:866   (influence   of   tide);   Darwin,   1854b:241    (as
Baha~"s  a[mph..tr£±e  var.  8,  L)aH.egafus);  Foster,  1974:48
(as    8.     amphi.£ri€e     mcihaye72si-s);     Gruvel,     1905a:233;
1907d:6;   Hoek.   1913:172;   Hutton,   1879:328;   Karande,
1967:1245;  1974:229  (larval  comparison  with  8.  amphi.-
tr;£e);  Karande  &  Palekar,   1966:143;  Moore,   1944:333;
Nilsson-Cantell,    1934a:60:    1934b:57;    1938b:39;    Pope,
1945:362   (as  BahanLts   omphifrl.£e   ci.rrofws);   Stubbings,
1963a:329;  Tarasov  &  Zevina,  1957:183;  Weltner,  1897:
266;  1900:305.

DlsTRIBUTloN:   New  Zealand;   Austrahia:   Indonesia;  Viet-
nam; Bay of Bengal.

BahanLts  uar!.egocz4s cjrrotuis Darwin,  1854b:241
STNONyMT: Utinolni,  1967:214.
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DIAGNosls: Harding,  1962:293.
REFERENCEs:   Darwin.   1854b:241   (as  Baha7izts  omphi.£n.£e

var.   9   ci.rrofzts);   Davadie,   1963:44;   Gruvel,   1903b:137;
1905a:234;     Hiro,     1938b:302;     1939e:262;     Kolosvdry,
1961a:78;   1961c:150;   1962d:202;   1967b:392;   Mawatari,
1967:99   (distribution   of   fouling   organisms):   Nilsson-
Cantell,   1921:316;   1931a:111;   1932c:5;   1934a:61;   1934b:
56;  1938b:40;  Pope,  1945:362;  Roseu,  1973:91;  Skerman,
1960:610;    Stubbings,    1963a:331;   Tarasov   &   Zevina,
1957..L82,  184  |as  ?  8.  amphitrite  uladiuostohensis).,  Uti-
nolni,  1949a:22;  1962:216;  1970a:357;  Utinomi  &  Kikuchi,
1966:6;   Weltner,    1897:266;   Wisdy   &   Blick,    1964:164
(nauplii); Zevina & Tarasov,  1963:89.

DISTRIBUTloN:    hdia,    Indonesia,   Australia,   Philippines
north to Korea. Miocene, U.S.S.R.

BafonL4s  ueriwstHs  ue7iwsfws Darwin,  1854b:240
syNONyMyrDIAGNOsls:  stubbin8s,  1967:28o.
REFERENCEs:    Annandale,    1906:138;    Barnes    &    Klepal,

1971:81   (pedicel   of  penis);   Broth,   1924b:202   et   seq.;
Daniel,   1955c:21;  Darwin,   1854b:240  (as  8.   ompfel.in.te
var.   2,   LJe7iz4sftts);   Gauld.   1957:10;   Gruvel.   1903b:137;
1905a:233;  1912a:346;  Harding,  1962:283;  Heury,  1973:
976;  Karande,  1967:1245;  Karande & Palekar,  1966:145;
Kolosv5ry,   1967b:392;  Nnsson-Cantell,   1925:28;   1931a:
Ilo;   i938b:37;  stubbin8s.   i96ib:29;   i96ic:188;   i963b:
21;   1964a:109;   1965:887;   Tarasov  &  Zevina,   1957:189;
Utinomi,  1960:46;  1969a:86; 1970:355; Weltner, 1897:265.

DISTRIBUTloN: Mediterranean: west coast of Africa;  South
Africa;   Persian  Gulf;   Bay  of  Bengal;   Sea  of  Japan;
5-60m.

Bafonws  L;e%z4sCws modesfws Darwin,  1854b:240
SVNONVMV/DIAGNoSIS:  Harding,  1962:287.
REFERENCES:  Darwin.  1854b:240  (as  8.  amphl.fri.te  van.  5.

modestzts); Gruvel,  1905a:233; Weltner,  1897:266.
DlsTRIBUTloN:  West  Indies;  Gulf  Coast  from  Florida  to

Texas.
Baton"s I/enztsfz/s n..uezJs Darwin,  1854b:240

SyNONyMy:  Zullo,  1966b:232.
DIAGNosls: Harding,1962:286.
REFERENCEs:  Barnes  &  Klepal,  1971:81  (pedicel  of  penis);

Bernard & Lane,  1961:438 (absorption,  excretion);  1962:
19   (early   settlement   and   metamorphosis);   Bousfield,
1954:122;    Costlow    &    Bookhout,    1956:107;    Darwin,
1854b:240   (as  8.   a77apAi.tn.fe   var.   4,   rzjuezts);   Dawson,
1957:1068 (fouling of shrimp);  deoliveira,  1941:19  (=  8.
ci.£erosz.in    Henry,    1973,    in   part);    Doochin,    1951:15
(attachment    and   metamorphosis):    Driscoll,    1968:27;
Eldred,1962:203 (fouling of shrimp);  Fowler,  1912:pl.  46;
Gruvel,1903b:137;  1905a:224 (as Ba/am.s armofz4s),  233;
1907d:6;  1909b:25;  Henry,  1954:443  (distribution);  1959:
193;    Hiro,    1939e:263    (See   8.    ztJI.g..nos!.s);    Kolosv6ry,
1943a:84;    1961a:78;    1961c:150;    1962d:202;    1967b:312;
Krtlger,    1911a:51;    1911b:460;    Lanchester,    1902:369;
Matsui  et  al,   1964:144;   MCDougall,   1943:354;   Muller,
1867:329   (as  B¢han"s   armatz4s);   Nilsson-Canton,   1921:
318;   1925:31;   1928a:33;   1931a:111;   1938b:39;   1939a:4;
1957:10;   Pearse,   1947:326  (on  LimwJus);   Pilsbry.   1916:
92;   1953:25;   Ross,   1962:14;   Sulth,   1946:51   (effect   of
water  currents);  Stubbings,  1964b:340;  1967:268;  Taro-
sov & Zevina,  1957:168;  Utinomi,  1969a:87;  Wells,  1966:
85;  Weltner,   1895:289  (as  Bafonzts  ammfus):  1897:265,
267;    1922:83;    Zievina    &    Litvinova.    1970:174;    Zullo.
1963b:12.

DISTRIBUTloN:   Western   Atlantic,   Cape   Cod   to   Brazil;
Mediterranean;   west   and   south   Africa:   Madagascar;
Red Sea;  Persian Gulf;  to 55m.  Miocene,  U.S.S.R.;  Phio.-
Pleistcoene, Florida.

Balcl7."s I;enz.s£#s obscwrks Darwin,  1854b:241
SVNONyMy/DIAGNoSIS:  Harding,  1962:289.
REFERENCEs:  Barnard,  1924:70;  Darwin.  1854b:241  (as  8.

amphltrrife  var.  7,  obscw"s);  Davadie.  1963:44;  Gruvel.
1905a:233;  Lanchester,  1902:369;  Wells,  1966:85;  Welt-
ner,  1897:266.

D IsTRIBUTloN: Caribbean; South Africa.

Genus Tefrabofonzts Cornwall,1941

Tefroboha~c{s po/yge"z4s Cornwall,  1941 :228
SVNON¥M¥/DIAGNoSIS:  Zuuo,  1969d:2.
REFERENCEs:  Henry,  1973:983,992.
DISTRIBUTloN:   Ecuador;   Costa   Rica;   prefers   estuarine

conditions.

Group o£ Balanus trigonus
Bahanzts ahatzts Hoek,1913:175

REFERENCE:  pilsbry,  ioi6:1 io.
DlsTRIBUTloN: Sulu Arch.; 50-564m.

Balanus caJi.dus Pilsbry,1916:118
SyNONyMy: Zullo,  1966b:235.
DIAGNosls: Hlsbry.1916:118.
REFERENCEs:      Daniel,      1955c:21;      Darwin.      1954b:225;

Depalma,  1963:19  (fouling);  Heny,  1954:443;  Hulings,
1961:215;     Karande,     1966:146;     1967:1245;     Kolosvdy,
1943a:87;  1962a:85;  1967b:391;  Nilssohcantell.  1939a:6;
Ross  et al,  1964:312;  Wells,  1966:83;  Weus  &  Richards.
1962:586; Wells, Wells & Gray,1964:561.

DlsTRIBUTloN:   North   Carolina;   Guff   of   Mexico;   West
Indies;  27-64m.  Oligocene,  Bulgaria.  Pleigtocene : north-
ern Columbia and Cape Hatteras.  `

Bafo"I.s caJjdz4s 7io"sf77.cift.s Kolosvary,1941a:41
D ISTRIBUTloN:  Gulf of California.

.Bahanus cztrL/jrosfrafws Menesini,  1968c:619
D ISTRIBUTION:  Pliocene,  Italy.

Bahanus darwinii Seguenz,a ±876..458
REFERENCEs:  Seguenza,  1876:455 (var. cadrb"s);  Davadie,

Dis9T5£,:B99u;TPoaNTaTd:i;ft#yid[¥fy.1952:29;Withers.1953:62.
Bohar.us hanakoffi ZuITo. \969a..7

D lsTRIBUTloN:  Phiocene, Canforhia.
Bafo"ws haeLj..s Brugiere,  1789:164

SvNONVMy: Nilsson-Cantell,1921 :321.
DIAGNosls:  Pilsbry,1916:120.
REFERENCEs:  Barnes  &  Klepal,  1971:83  (pedicel  of penis);

Caiuiaud,  1865:38;  Darwin,  1854b:227;  Davadie, 1963:36;
Gruvel,  1905a:228;  Hock,  1883:150;  1907:4;  Kolosvdry,
1941e:1  (a§ 8.  haeLjz.s  nons"Jcafus  n.  sp.);  1943a:87;  1955:
184;   1959:198;   1960:590;   Miers,    1881:79;   Newman   &
Ross,   1971:174;   Nilsson-Cant,ell.   1930c:254;   1931a:112;
1939b:237;     1957:18;     Ortmann,     1902:254     (probably
includes  .a.   aperfws   Phihippi  1887:224);   Weltner,   1895:
291;  1897:263;  1898b:5;  1900:305: Zevina & Kurshakova,
1973:183.

DlsTRIBUTloN:  Argentina  t,o  Tierra  del  Fuego;   Falkland
Islands  to  Peru;  tidal to  275m.  Miocene of Europe and
North Africa; Pleistocene of South America.

Bohanzis haeujs cogztjmbensz's Sowerby (i.n Darwin),  1846:264
S¥NONTMT/DIAGNoSIS:  Pilsbry,  1916:122.
REFERENCEs:   Darwin,   1854b:227;   1897:623;   Newman   &

Ross,  1971:175; Phillipi,  1887:224; Weltner,  1897:263.
DISTRIBUTloN:   Straits   of  Magellan   to   Coquimbo,   Chile.

Pleistocene. Coquimbo.
Balanus laeuis fossilis Ko\oevdry. 195Or...8

D ISTRIBUTloN: Miocene, Hungary.
Balanus laeuis rritidus Deirwi:n, \864b..221

SyNONyMy/DIAGNosls:  Pilsbry,1916:122.
REFERENCEs:   Davadie.   1963:37;   Davadie-Sunudenu.   1952:

26;  Gruvel,  1903b:136;  1905a:228;  Kolosvary,  1940a:91;
Newman   &   Ross,   1971:175;   Nilsson-Cantell,   1957:19;
Weltner.1887:101.

DISTRIBUTloN:  Straits  of  Magellan  to  Callao,  Peru.  Mio-
cene, Algeria.

Baha~ws fagz.al.re~s;s Weisbord,  1966: 18
D ISTRIBUTION: Pliocene, Venezuela.

Bahanus /eonensz.s Weisbord, 1966:43
D IsTRIBUTloN: Miocene. Florida.

Bofo"ws m[.nc4tL4s  Hock,  1913:177
S¥NONyMT/DIAGNosls:  Hoek,  1913:177.
REFERENCEs:   Broch,   1922:317;   Nilsson-Canteu,   1925:31;

Pnsbry,1916:78; Utinomi,  1968b:173.
DlsTRIBUTloN: Sulu Is.; Bonin Is.; Singapore; 28-146m.
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Boha7itts ochfocfaoneensz.s Weisbord,  1966:46
D ISTRIBUTloN:  Miocene,  Florida.

Baharius parfeerri Zullo,1967c:1
DISTRIBUTloN:  Gulf of California;  25-36m.

Bafont/s poeci.Zws Darwin,  1854b:246
SVNONVMy/DIAGNosls:  Henry,1960:142.
REFERENCEs:   Gruvel,   1905a:229;   Nilsson-Cantell,   1957:3;

Pilsbry,1916:110;  Weltner,1895:289;  1897:266;  1898b:9.
DlsTRIBUTloN:   Gulf  of  California  and   western  coast  of

South America.
Bahantts proujsoricus  Kolosvdry,1961:101

DlsTRIBUTloN: Miocene, SSSR.
BafonL.s spongi.cofo Brown,  1844:121

SyNONyMv/DIAGNosls:  Stubbings,  1963b:22.
REFERENCEs:  Barnard.  1924:69;  Brash,  1927c:23  (as  Boha-

nus  doJJfysi.  n.  sp.);  Crisp  &  Southward.  1961:271  (cinl
activity);  Darwin,   1854a:16;  1854b:225;  Davadie,   196
49; deAlessandri,  1895:275;  1906:290;  1907b:277; Gru`
1903b:136;    1905a:225;    1907b:164;    1909b:25;    1920..
Hoek,  1875:59:  1909:271;  Kolosvary,  1943a:87;  1947a:65;
1951c:412;  Kruger,  1940:464;  Menesini,  1965:106;  1966:
115;    1967b;220;    1972:40;    Nilsson-Cantell,    1927a:784;
1938a:180;  1939c:93; O'Riordan,  1967:294:  Pflsbry,  1916:
115;  Relini,1969:171:  Seguenza,1876:288;  Southward  &
Crisp,   1963:30;   Stebbing,   1910:568;   Stubbings,   1961b;
32;  1961c:188;  1964b:327  (as 8.  doJJ/L4si  Broch)i  Weltner,
1897:263; Withers,1953:61; Zuuo,  1966b:235.

D IsTRIBUTloN:  Southwestern England;  Portugal;  Madeira;
Azores;  West  and  South  Africa;  Indian  Ocean.  Ongo-
cene   to   Pleistocene,   Mediterranean   Basin;   Pliocene,
England.

Balanus spongicola pliocenicus Seguenzz\, +876..448
D IsTRIBUTloN: Tertiary.  Italy.

BOJonus  frrigonzts  Darwin,  1854b:223
SyNONyMT/DIAGNoSIS:  Pilsbry,1916:111  (includes 8.  arma-

£L¢s  Mtiuer,  1868:393).
REF`ERENCEs:  Barnard,1924:68;  Barne§  &  Klepal,  1971:83

(pedicel  of  penis):  Broch,  1922:320;  1924b:202;  1931:60;
1935:1;    1947:6;    Chilton,    1920:53;    Cornwall,    1928:11;
1958:81;  Cornwau,  I.n   Steinbeck  &  Ricketts,   1941:431,
433;   Davadie,    1963:58;   Dawydoff,    1952:128;   Day   &
Morgan§,  1956:303;  deoliviera.  1941:15;  Foster,  1967a:
82;  1967b:33  (early  stages);  Freiberger  &  Cologer,  1966:
881    (laboratory    rearing);    Gordon,    1970:86;    Gruvel,
1903b:  136;  1905a:223;  1907a:105;  1907b:164;  1909b:25:
1912a:345,350;  Guiler,  1952:20;  Heury,   1941:104;  1942:
127;    1943:369;    1954:443:    1960:139;    Hirano.    1953:139
(rearing  and  metamorphosis);  Hirano  &  Okushi,   1952:
639   (attachment  and  growth  rates);   Hiro,   1932a:551;
1937c:439;  1938b:473 (on Macroche;ra faoemp/en.);  1939e:
263;  1939f:210;  Hoek,  1883:149;  1913:152;  Hutton,  1879:
330;   Jennings,   1918:61;   Kawahara,    1961:65;    1962:27;
1963a:391;    1965:319    (founng);    Kolosvdry,    1941d:210;
1943a:86;     1947a:65;     1951c:411;     1955:184;     1959:197;
1963a:173;     1963b:175;    1967b:392;    Kruger,    1911a:49;
1911b:460;   1940:468;   Lacombe   &   Monteiro,   1974:633;
Lucken§,  1970c:510;  Matsuda,  1973:41;  Mawatari,  1967:
99  (distribution  of  fouling  organisms);  Mawatari  et  al,
1962:93    (water    conduit    fouhng);    Minard,    1950:266;
Moore    &     Mcpherson,     1963:418:     Moore.     1944:333;
Nilsson-Cantell,   1921:319;   1927a:784;   1928a:34;   1931a:
111;   1938a:180;   1938b:13;   1939a:5;   1939c:93;    1957:10;
Ortmann,   1902:252;   Pilsbry,   1909:70;   1916:111;   Pope,
1945:361;  Relini,  1962:1;  1964:405;  1966:179;  1968a:219;
1968b:186:   1969:173;  Relini  &  Giordano,   1969:251  (set-
tlement);  Resig,  1969:20;  Ritz  &  Foster.  1968:551  (tern-
perature  responses);   Ross,   1962:22;   1964a:490;   1964b:
271;  Ross  et  al,  1964:313;  Sandison,  1954:81;  Skerman,
1960:610  (predation  of);   Stubbings,   1936:41;   1940:390;
1961b:31;    1963c:188;    1963b:21;    1964a:109;    1964b:341;
1965:890;   1967:267;   Tarasov   &   Zevina,   1957:166;   Uti-
nomi,   1949a:22;   1950:63;   1958a:294;   1962:216;   1968b:
173;  1969a:88;  1969b:52;  1970:357;  Utinomi  &  Kikuchi,
1966:6;  Weisbord,  1966:20  (cf.  tn.gonus);  Wens,  1966:83;

Wells et al,  1964:567; Weltner,  1897:262;  1900:307;  1922:
85; Werner,  1967:64 (distribution and ecology); Wisely &
BHck,   1964:164   (larvae);   Withers.   1924:33;   1953:74   et
seq.;   Zevina   &   Litvinova,   1970:174;   Zullo,   1963a:122
(8.   a}etfai.ops   Philippi,   1887:224   probably  8.   £rfgonws).

DISTRIBUTloN:   Cosmopolitan  in  warm  seas;   distribution
for the most part natural.  Miocene;  Europe,  Africa and
North America: Pliocene, Italy and Red Sea; Pleistocene
Hawaii.

Group o£ Balanus perforatus

Bahanws hysat.]: Hoek.  1913:218
REFERENCE: pilsbry.  1916:78.
DlsTRIBUTloN: Sundr I.; 40m.

Bahanz.s obJz.qc.Its Ros§,  1964a:486
D lsTRIBUTloN:  Miocene. Virginia.

BahanLts  pcic!.fi.cws   Pilsbry,   1916:104  (=  BohanL.s   concaL;ws
pacificus)

STNONTMy:  Ross,  1962:16;  1964a:489.
DIAGNosls:  Pil§bry,  1916:104.
REFERENCES:  Boolootian,   1964:185  (on  Dericzros¢er  ea;ce7i-

£rricus);   Cornwall,   iri   Steinbeck   &   Ricketts,   1941:432;
Cornwau,   1951:328;   1956:647;   1958:84;   1959:406;   1962:
625;   Darwin,   1854b:235  (in  part,  figs.   4a-c);   Davadie,
1963:52;   Giltay,   1934:1   (on  Dendrasfer);   Henry,   1942:
104;    1943:367;   1959:200;    1960:146;   Hertlein,    1934:61;
Kolosvary,   1955:185;   Merrill  &  Hobson,   1970:595   (on
Denczroster ea;cemtw.ct4s);  Nilsson-Cantell,  1957:6:  Orcutt,
1921:24;   Pilsbry,   1907d:199  (as  8.   co7icauus   -  recent,
Point   Loma);   1909:67   (as  8.   conccLL)t4s   -   fossil,   Peru);
Weltner,  1895:291  and  1897:261  (as B¢har.cis  #.~ti7i7.obt4-
jL4m occotor);  Zuuo,1969a:10.

DlsTRIBUTloN:   South   of   Sam   Francisco   to   Chile.   Plio-
Pleist-e  of  California:  Pleistocene  of  Magdalena  Is.;
fossil, Peru.

Bahanus pacl.ficzts breui.coJccir Ross,  1964a:488
REFERENCE:   Pilsbry,   1916:107,337   (as  Bafonzts  concauus

poc].ficws forma breLJjcc!/car);  Rose,  1964a:488.
D ISTRIBUTloN: Newport, California.

Balanus pacificus prebreuicalcar Ftoss.1964aL..488
D ISTRIBUTloN: Miocene, Virginia.

BohanL4s perforofws Brugiare,  1789:167
SyNONVM¥`DIAGNoSIS:  Pil§bry,  1916:123.
REFERENCES:   Austin  et  al,   1958:497   (chromosome  nun-

bers);  Barnes & Barnes,  1965a:391  (variation in egg and
naupnus  size);  1966a:83  (ecological and  zoogeographical
observations);  1968a:146  (variation  in  egg  production);
1974:197  (embryonic  development  and  salinity);  Barnes
&  Crisp,   1956:636  (self-fertilization);   Barnes  &  Klepal,
1971:83  (pedicel  of penis);  Barnes  et  al,  1970:70  (behav-
ior   on   impaction);    1971:173   (spermatozoa);    1972:191;
Bassindale,    1964:37;   Bishop   et   al,    1957:9;    Bocquet-
V6drine  &   Pochon-Masson,   1969:595   (spermiogenesis);
Cailliaud,  1865:38;  Caziot,  1921:52;  Ciurea  et  al,  1933:7,
16;  Crisp,  1964a:181,  et  seq.  (effects  of  severe  winter):
Crisp & Patel,  1958:1078 (relationship between breeding
and ecdysis);  Crisp  & Southward.  1961:271  (cirral activ-
ity);    Daniel.    1955c:22;    Darwin,    1954b:231;    Davadie,
1963:38;      Davadie.Sunudenu.      1952:20;      deAlessandri,
1895:279;   1907b;278;  Ephrusi,   1922:141   (spermatozoa);
Fischer,   1872:432;   Fischer-Piette   &   Prenant,   1956:16;
Grasse  &  Tuzet,  1928:1543  (spermatozoa);  1932:9  (sper-
matozoa);  Groom.1894a:119 (early development);  1894b:
81  (life  history);  Groom  &  Loeb,  1890:160  (naupliar  be-
havior);   Gruvel,   1905a:230;   1907d:6;   1912a:345;   Hoek.
1909:271,283;  1913:158:  Knight-Jones,1953:585  (gregar-
iousness):     Kolosvgry.     1943a:88;     1944:33;     1947a:14;
1947d:425;   1951b:292;   1951c:411;   1955:184;   1960a:591;
1963a:173,175;   1967b:392;   Kriiger,   1940:464:   LeReste,
1965:64 (larva);  Lochhead,  1936:429 (feeding mechanism
of nauplius):  Menesini,  1965:95;  1967b:217;  Moore,  1936:
703;  Moyse,  1960:120;  Munn  &  Barnes,  1970b:261  (fine
structure  of  spermatozoa);   Nilsson-Cantell,   193la:112;
Norris  &  Crisp,  1953:393  (distribution  and  planktonic
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stages);   Norris   et   al,   1951:444   (variability   in   larval
stages);  O'Riordan,   1967:292;  Patel  &  Crisp,  1960b:104
(rates  of  development  of  embryos);  Prenant  &  Teissier,
1923:173;   Pochon.Masson,   et  al   1969-1970:205;   Relini,
1964:404;  1966:179  (fouling);  1968b:185;  1969:171;  Relini
& Giordano,  1969:251  (vertical distribution);  Riedl,  1963:
258;  Seguenza,1876:293;  Southward,   1955a:1124  (feed-
ing);  1955b:403  (cirral  activity  and  temperature);  1963:
798   (hemoglobin);   Southward   &   Crisp.   1963:29;   Stub-
bings,  1963b:30;  1964b:342;  1967:268;  Tarasov & Zevina,
1957:193;    Taylor,    1970:211    (frontolateral   horns    and
glands);   Weltner,   1898b:12;   Withers,   1953:57   et   seq.;
Zevina,  1963:72.

DlsTRIBUTloN:   Great  Britain;   France;   Spain;   Mediterra.
near;  Black  Sea; northwestern coast of Africa.  Oligocene
Pleistocene, Europe and Africa.

Balanus perforcitus altauellensis Seg`ienz8i. \876..446
DISTRIBUTloN: Tertiary,  Italy.

Balanus perforatus ar.gustus |Gmdin|, \789
SvNONyMv:  Darwin,1845b:231.
DIAGNosls:  Davadie,1963:39.
REFERENCEs:  Broch,  1924b:204;  1927b:22;  1935:2;  Gruvel,

1903b:136;   1905a:230;   Kolosvdy,   1942d:149;   Nilsson-
Cantell,1931a:112;  1938a:180.

DlsTRIBu'rloN:   Great   Britain;   France;   Spain;   Mediterra-
coast of Africa;  Indian Ocean.

BOJanu)s per/orocLts cftordafzts Menesini,1966:113
DISTRIBUTloN:  Miocene,  Italy.

Balanus perforatus cranchii `Leach|, 1818..p\. 57
SyNONyMy:  Darwin,  1854b:231.
DIAGNosls: Davadie,1963:39.
REFERENCEs:  Brown,   1844:121;  Gruvel,   1905a:230;  Mene-

sini,1965:101;  Pilsbry,1916:125;  Weltner,1897:264.
DISTRIBUTION:  Pleistocene,  Italy.

Balanus pert oratus ftstulosus |PoH), 1791..22
SyNONyM¥:  Darwin,1854b:231.
DIAGNosls:  Gruvel,  1905a:230.
REFERENCES:  Broch,  1927c:23;  Nilsson-Cantell,  1931a:112;

Vivi,1938:111  (digestive tract): Weltner,1897:264.
D ISTRIBUTloN: Denmark; Morocco; Canary Is.

Balanus perforatus mirabilis Dar`^rin. 18Ei4b..ZBZ
S¥NONyMV/DIAGNoSIS:  Darwin,  1854b;231.
REFERENCES:  Gruvel,   1905a:230;  Pilsbry,   1916:125;  Welt-

ner,  1897:254.
D lsTRIBUTloN:  Rochelle,  France.

Genus Megczbc}Ja7tz.s Hoek,  1913

Megobahanzts a/.ac (Darwin), 1854b:214
S yNON¥M¥/DIAGNoSIS:  Nilsson-Cantell,  1938b:34.
REFERENCEs:  Fischer,  1884:357;  Gruvel,  1903b:126;  1905a:

214;   1907b:164;   1909b:25;   1912a:350;   Hoek,   1913:151;
Kolosvdry.      1956:189;      1959:197;      Krtiger,      1940:464;
Pilsbry,  1916:74; Weltner,  1897:262.

DlsTRIBUTloN:    Indian    Ocean;    Philippines;    Solomon    Is.;
New Caledonia; Japan. Miocene, Hungary.

A4:egaba!hanzts aJgz.cola (Pilsbry),  1916:72
SyNONyMy:  Utinomi,1968b:170.
DIAGNosls:  Pilsbry,  1916:72.
REFERENCEs:   Barnard,   1924:67   (includes   var.   cosfai€z4s);

Barnes & Barnes,  1965a:391  (variation in egg and naup-
lius  size);  Barnes  &  Klepal,   1971:81   (pedicel  of  penis);
Dakin  et  al,  1948:176;  Kolosvary,  1941a:43  (as  8.   oJg!.-
cola algicola, S. Alriea; as 8. algicola japor.tca. n. subsp.
Japan);  1943a:80;  1947c:424 (as A.  czJg}.coJ¢ forma  typ..co,
Pacific;  as  8.  aJgz.coJa  forma  noLiorae  n.f.,  Pacific);  Krti-
ger,  1940:466;  Millard,  1950:266;  Nilsson-Cantell,  1939b:
236;   Rit,z   &   Foster,   1968:553   (temperature   response);
Sandison,  1954:80 (nauphi).

DISTRIBUTloN:   South   Africa;   found   elsewhere   on   ships
(Allen,  1953).

A4legcibohanzts ci7ifjJJe#s!.s  (Pilsbry),  1916:63
S¥NON¥M¥/DIAGNosls:  Pilsbry,  1916:63.
REFERENCEs:    Depalma,    1963:15    (fouling);    de    Oliveira,

1941:14;  Kriiger,  1940:471;  Lacombe  &  Monteiro,  1974:

633;     Nilssoncantel,      1928a:31;      1931a:109;      1939a:3;
Pilsbry,    1927:38;    1953:24;    Ross,    1968:18;    Weisbord,
1966:13; Wells, Wells & Gray,1964:567.

DlsTRIBUTloN:  North Carolina to Rio de Janeiro.
Mega!bazcintts azorriczts  (Pilsbry),  1916:62

REFERENCE:  Stubbings,  1967:265.
D ISTRIBUTloN:  Azores.

MegczbaJa7iz.s coZz./or7®..cws  (Pilsbry),1916:65
SYNONyMV:  Ross,1962:10.
DIAGNosls:  Henry.1942:118.
REFERENCE:   Aleem,   1957:51;   Barnes   &   Klepal,   1971:79

(pedicel  of penis);  Boolootian,  1958:91;  Broch,  1922:310;
Bmff,   1946:234;  Coe,   1932:63;   Coe  &  Allen,   1937:126:
Comwan.  1951:324;  1959:405;  Graham &  Gay,  1945:382;
Heury,  1943:367;  1960:138;  Hewatt.  1946:194;  Hughes.
1914:212;   Johnson   &   Snook,    1927:264;    Kanakoff   &
Emerson,   1959:20;   Merrill   &   Hobson,   1970:613;   Ras-
mussen  I.n  Shelford,  1935:306;  Wiuett.  1937:383;  Zullo,
1968:1.

DISTRIBUTloN:  Monterey  Bay  to  Cape  San  Lucas,   Baja
California;   Guaymas,  Mexico.  Plio-Pleistocene  of  Call-
fornia and Baj a California.

A4legabo/anLcs campbe% (Filhol),  1885:487
SyNONyM¥:  Foster,  1967a;82.
DIAGNosls:  Broch,1922:310.
REFERENCES:  Chilton,1909:607;  Gruvel,1903b:128:  1905a:

214;  Kruger,   1940:464;   Linzey,   1942b:3;   Pilsbry.   1916:
54; Weltner,  1897:276;  1900:305; Withers.  1924:27.

DISTRIBUTloN:     Campbell     I.;     Otago     Peninsula,      New
Zealand.

Megabalanus clippertonensis (ZuHo|, L969c..50\
DISTRIBUTloN: Clipperton I.

A4legabaJantts coccopomci (Darwin),  1854b: 196
S¥NONyM¥:  Ross,  1962:9.
DIAGNoSIS:  Henry,1942:120.
REFERENCEs:  Broch,   1922:310;  Davadie,  1963:26;  Gruvel,

1903b:126;      1905a:212;      Henry,      1941:102;      1973:983;
Jordan    &    Hertlein,    1926:420;    Kolosvary,    1943a:79;
Krtiger,    1940:472;    Lacombe    &    Monteiro,    1974:633;
Nil§son-Cantell,   1931a:109;   Pil§bry,   1916:68;   Weltner,
1897:260.

DlsTRIBUTloN:  Mazatlan,  Mexico  to  Panama;  Rio  de  Jam-
eiro;  Mauritius;  China;  New  Caledonia.  Pliocene,  Baja
California.

A4legclbozanws conc!.mzts (Darwin),1854b: 196
S¥NONyM¥/DIAGNoSIS:  Pilsbry,  1916:69.
REFERENCEs:  Barnes  &  Klepal,  1971:81  (pedicel  of  penis);

Broch,   1931:56;   Foster,   1967a:81;   Gruvel,   1903b:126;
1905a:213;   Hiro,   1936a:60   (commensalism);   Jennings,
1918:61;  Kolosvary,  1943a:79;  Moore,  1944:333;  Nilsson.
Cantell,  1957:7;  Stubbings,  1967:265;  Weltner,  1897:260.

DISTRIBUTloN: West coast of South America.
A4:egoba/anus  cosfczfzts  (Hoek),  1913:165

DlsTRIBUTloN: Hull of "Siboga."
A4legabciJariL¢s  crz.spatu!s  (Schroter),  Darwin,1854b: 195

STNON¥M¥/DIAGNosls;  Pilsbry,  1916:60.
REFERENCEs:  Barnes  &  Klepal,  1971:81  (pedicel  of  penis);

Gruvel,     1903b:212;     Stubbings,     1967:265;     Weltner,
1897:261.

DISTRIBUTloN: La Rochelle,  Senegal; East Indies; on ships.
A4:egabahanz4s  cyz!.#c!ri.cws  (Gmehin),  1780:3213

SvNONVMy:   Holthuis   &   Sivert§en,   1967:44   (includes   8.
c'apensI.s  Ellis,  1758 and 8.  mo#jJzarz.s  Gronovius,  1763.).

DIAGNosls:  Darwin,1854b:209.
REFERENCEs:  Barnard,  1924:67;  Davadie,  1963;33;  Gruvel,

1903b:129;   1905a:218;   Kolosval.y,   1943a:90;   1943b:121;
Krtigei.,   1940:466;   Nilsson-Cantell,   1925:28;   1930c:254:
1939b:237;   1939c:93;   Pilsbry.   1916:77;   Ritz   &   Foster.
1968:533    (temperature    response);    Sandison,    1954:90
(nauphi);     Stebbing,     1910:568;     Stubbings,     1967:267;
Weltner,1887:101:  1897:261.

DlsTRIBUTloN:  South Africa.
A4:egciba;Ja[7iz4s  decorws  (Darwin),  1854b:212

S¥NON¥M¥/DIAGNosls:  Newman & Ross,1971:176.
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REFERENCEs:  Barnes  &  Klepal.  1971:81  (pedicel  of  penis);
Broch,   1931:57;   Chilt,on,   1909:607;   1911:311;   Cornwall,
1959:401     (as    Balcln.4s    co7.coons    pclc..ficws);     1960:831;
Filhol,   1885:486;   Foster,   1967a:81;   Hutton,   1879:328;
Gruvel,      1903b:126;      1905a:214;     Jennings,      1918:60;
Krtiger,   1940:464;  Linzey.   1942a:279;   1942b:1   (append-
ages);    Monod    &    Dollfus,    1932:71;    Moore,    1944:333;
Nilsson-Cantell,   1927a:784;   Pilsbry,   1916:77;  Skerman,
1958:224  (fouhing);  Weltner,   1897:261;   1899a:443;   1900:
307; Withers,  1924:25.

DlsTRIBUTloN:    New    Zealand,    including    Kermadec    Is„
Chathan   I.,   Auckland   Is.;   sublittoral   to   51m.   Mio-
cene and Pliocene, New Zealand.

MegabalaT.us dollfusii (de ALlessaLndri),1907b..27 5
D ISTRIBUTloN: Upper Miocene, France.

Megabalar.us dorbigr.ii |C)t\e"), 1848
SVNONVMV/DIAGNoSIS:  Darwin,  1854b:196.
REFERENCEs:  Gruvel,1903b:126;  1905a:213;  Pilsbry,1916:

71; Weltner,1897:261.
DlsTRIBUTloN: On ship from Java.

Megciba[le7.ws gahapagant.s (Pilsbry),  1916:70
REF`ERENCE:  Hedgpeth,1969:11  (as 8.  tr.ntr.nnab"/"in).
DISTRIBUTloN: Galapagos Is.

MegclbaJci7iws gi.gonceum (Kolosvary),  1949: 190

Mpg`:ggLBnu„Ts[°hN;n¥.£#:::;vHa:;):¥9y;ob:1
D ISTRIBUTloN:  Miocene, Hungary.

A4:egabafon"s ftwngarl.czts (Kolosvary),1941 :282
D lsTRIBUTloN: Miocene,  Hungary.

Megabalamz.s £7ifer7nedr.z4s (Darwin),  1854b:196
SVNONyMV/DIAGNoSIS:  Darwin,  1854b:196.
REFERENCEs:   Gruvel.   1905a:213;   Pilsbry,   1916:71;   Welt-

ner,  1897:261.
DISTRIBUTloN:  ?Peru (Weltner).

Megabahanws I.soJde (Holthius & Sivertsen),  1967:41
REFERENCE:  Nilsson-Cantell,  1939b:237  (as  8.   man:jJhar®.s).
DISTRIBUTloN: Tristan da Cunha.

MegabohanuLs jaL;ant.cws  (Withers),1923:282
D ISTRIBUTloN: Miocene, Java.

Megabahanws farafaatoztensi.s  (Nilsson-Cantell),  1934b:53
REFERENCE:  Kruger,  1940:464.
DISTRIBUTloN: Krakatau. Sunda Strait.

Megaba/anws Jeg¢%y[... (Kolosvary),  1950:2
D ISTRIBUTloN: Miocene, Hungary.

Megabalanus multiseptatus |Ross|, +964aL..486
D ISTRIBUTloN: Miocene, Virginia.

Megoba7fonuLs Ri.grescens (Lamarck).  1818:391
STNONyM¥:  Darwin,  1854b:210.
DIAGNosls:  Pope,1945:361.
REFERENCEs:  Barnes  &  Klepal.  1971:84  (pedicel  of  penis):

Cornwall,    1960:829;   Dakin   et   al,    1948:176;   Davadie,
1963:32;   Endean  et  al,   1956:88  (ecology  and  distribu-
tion);  Gruvel,   1903b:129;   1905a:218;   Kolosvary,   1943a:
81;   Krtlger,   1914:429;   1927a:13;   1940:464;   Stubbings,
1967:266;   Weltner,   1897:241;   Womer§ley  &  Edmonds,
1958:232  (ecology).

D IsTRIBUTloN: AustraHa; elsewhere on ships.
Megabahanws occator (Darwin),  1854b:196

SyNONyMy:  Hiro,  1939e:260.
DIAGNosls:  Kolosvary,1950a:290.
REFERENCEs:      Borradaile,      1900:799;      Foster.      1974:46;

Gruvel,   1905a:213;   Kolosvdy,   1943a:78;   Kriiger,   1940:
471;  Nflssoncantell,  1938b:34:  1957:6;  Nomura,  1938:87;
Pilsbry,  1916:59;  Utinonri.   1949a:25;   1954:22;  Weltner,
1895:291;  1897:261; Zevina & Tarasov,  1963:88.

DlsTRIBUTloN:  Indian  Ocean;  Indonesia;  Fiji;  Philippines;
Formosa; Botlin Is. Pliocene, Ryukyu Is.

Megabafonus penl.nsuzarI.s (Pilsbry),  1916:66
SyNONyMy/DIAGNoSIS:  Pilsbry,  1916:66.
REFERENCEs  Heury,   1941:102;   1942:127;   1943:367;   1960:

146;   Kolosvdry,    1943a:78;   Nilsson-Cantell,    1927a:783
I--M.Volcano).

DlsTRIBUTloN: Cape Sam Lucas, Baja California; Acapulco,
Mexico.

JW:ega[baJa%ws p/I.cafws  (Hoek),1913: 165
DlsTRIBUTloN:  Hull of "Siboga."

Megabofo7.t4s psz.Stocws (Mouna),  1782
SVNONyMy/DIAGNOSIS:  Pilsbry,  1916:75.
REFERENCEs:   Bahamonde,   1958:214;   Chapman,   1914:53,

67;   Darwin.    1854b:207;   Gruvel,    1903b:129;    1904:103;
1905a:217;  1905b:328;  1906a:270;  1907d:1;  Henry,  1960:
138;   Kolosvdry,   1941a:41;   1942c:139;   1943a:80;   1943b:
121:   1955:185;   1967b:393;   Lacombe,   1970:164   (cement
glands):  Menesini,  1967a:47;  Nilsson-Cantell,  1929b:489
(mouthparts);    1931a:109;    1957:7;   Ortmann,    1902:249;
Phiuipi,   1887:223;   Pilsbry,   1909:66;   Tournoue'r,   1903:
471;  Vayssiere,   1905:161;  Weltner,   1895:291;   1897:261;
1898b:5;  1900:305: Zevina & Kurshakova,  1973:183.

DISTRIBUTloN:    Chile    and    Peru;    Juan    Fernandez    ls.;
Straits  of  Magellan;   Southern  Argentina.   Phio-Pleisto-
cene, Chile.

Megabalanus psittacus chilensis |Menesini),  L96rl..4rl  (nomen
nuduml

j`4legc!ba[ha7iws  roso (Pilsbry),  1916:61
SVNON¥M¥/DIAGNosls:  Yamaguchi,  1973:130.
REFERENCEs:   Broch,   1931:56;   Hirano,   1953:139   (rearing

and  metamorphosis);  Hiro,  1932a:549;  1937c:431;  1939f:
208;  Kawahara  (marine  fouling  communities),   1962:27;
1963a:395;  1965:319;  Kolosvary,  1943a:79;  Kruger,  1940:
471;  Mawatari,  1967:99  (distribution  of  fouling  organ-
isms);    Mawatari    et    al.    1962:93    (fouling);    1963:101
(growth     rat,e,     fouling);     Nilsson.Cantell,     1931a:109;
1932b:16;  Tarasov  &  Zevina.  1957:164;  Utinomi,  1949a:
21;    1950:63;    1958a:294;   1962:215;    1969b:51;    1970:349;
Utinomi & Kikuchi,1966:5; Yamaguchi,1971:124.

DISTRIBUTloN: Japan, Formosa.  Pleistocene. Japan.
J`4legabohanws segztenzoz. (de Alessandri),  1895:277

D ISTRIBUTION:  Pliocene,  Italy.
Megobahanzts spi.„osws (Gmelin),  1791:3213

SvNONVMy:  Stubbing§,  1967:265.
DIAGNosls:  Stubbings,1961c:184.
REFERENCES:     Darwin,     1854b:196;     Gruvel,     1903b:126;

1905a:212;  Kolosva'ry,   1943a:78;  Lacombe  &  Monteiro,
1974:633;  Nilsson-Cantell,  1931a:109;  1938b:13;  Pilsbry,
1916:58;  Weltner,  1897:260.

DISTRIBUTloN:  Islands  in  the  South  Atlantic:  St.  Helena,
Sao Tome, Principe, Annobon; Rio de Janeiro.

MegabcIJanws sfz//£tts (Darwin),  1854b:216
SYNONYMY/DIAGNOSIS:  Ross,1968:14.
REFERENCEs:   Gruvel,   1905a:221;   Henry,   1954:443;   Kolo-

svdry,  1966..69  `as  Balanus  stultus  torma  morycowae).,
1967b:393;   Nilsson-Cantell,   1929a:1;    1939a:3;   Pilsbry,
1916:235;  1927:38  (as  Tefroc/ifa  rod..ate);  1953:25;  Welt-
ner,  1897:262.

D IsTRIBUTloN:  Florida and Caribbean;  on J`4li.ZJI.portz.
Megabalariws  to7iogroe (Pilsbry),1928:311

REFERENCE:  Gordon,  1971:83.
D IsTRIBUTloN: Hawaiian Is.

Megabalanus tirLtirLnabulum (LinneaLuss|` 1T 68..668
SyNONyMy:     Darwin,     1854b:194     (includes     pre-Darwin

references).
DIAGNosls; Pilsbry,  1916:55.
REFERENCEs:    Annandale,    1906:147;    1911:1170    (growth

rate);  Bamard,  1924:66:  Barnes  &  Klepal,  1971:79  (pedi-
cel of penis);  Boolootian,  1958:91  (attached to echinoid);
Borradaile.  1903:441;  Brocchi,   1814:597;  Broch,   1924b:
203;    1927c:20;    1927d:133;    1931:56;    Bruntz,    1902:987
(excretion);  Cailhaud,  1865:36;  Caziot,  1921:51;  Cbilton,
1911:132:  Cole  & Addison,1931:72  (stimulation by  alco-
hols);  Cole,1932b:143  (sensitivity  of cirri);  Daniel,  1952:
261     (respiratory    mechanism);     1955a:99    (gregarious
attraction);    1955c:17;    1956:21    (influence   of   color   on
settlement);  1957a:305  (effect  of  illumination  on  settle-
ment);   Daniel,   1957b:866   (influence   of  stage   of  tide);
Darwin,  1854a:13; Davadie,  1952:26;  1963:26;  Dawydoff.
1952:128;  de  Alessandri,  1895:270;  1906:285;  1907b;270;
de  Ohiveira,  1941:11;  1947:720;  Foster,1967a:81;  Gauld,
1957:10;  Gruvel,  1893a:405 (shell growth and structure);
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1903b:125;   1905a:211;   1909b:25;   1912a:345,350;   Gwill-
iam,   1965:244   (photoreceptor  response);   Hart,   1967:1
(chromosomes);   Hiro,   1937b:51;   1939a:128;   1939e:258;
Hoek,   1883:147;  Karande,  1967:1245;  Karande  &  Pale-
kar,   1966:14a   Kolosvdry,   1943a:77;   1947a:12;   1947c:
424;   1947d:425;   1951b:291;   1951c;411;   1959:197;   1960:
590;  1961c:149;  1967b:393;  Krtiger,1911a:47;  1911b:460;
1940:464;    I.acombe,    1966:1    (cement   glands);    1967:1;
1968:1;  IIacombe & Ligouri,  1969:170;  I-ac®mbe & Mom-
teiro,   1974:633;   Meneshi,   1966:104;   Mcore.   1944:333;
Morch,   1852:67;  Nilsson-Canteu,   1931a:119;   1938a:179;
1938b:33:   1939c:92:   1957:10;  0'Riordan,   1967:291;  RAo
& Ganapati,1969:193;  Relini.1969:170;  Riedl,  1963:258;
Seguenza,   1876:438;   Stubbings,   1910:567;   Stubbings.
1936:40;     1961b:20;     1961c:183;     1963b:13;     1964a:108;
1964b:336;  1965:885;  1967:263; Tarasov  & Zevina,  1957:
163;   Visscher,   1928b:193   (fouling);   Withers,   1924:24:
Welther,   1887:101;   1895:291;   1897:260;   1898b:6;   1900:
305;    1910:528;    Zevina,    1963:72;    Zevina    &   Tarasov.
1963:87.

DISTRIBUTloN:   Localities  specifically   for  jBalanus   ti.ntin-
Trabulum tintiTmabulum or  Bala:nus  tintin:nabulum com-
mt{n..s:  Western coast  of Africa  from  Mediterranean  to
Cape of Good  Hope;  Eastern  Mediterranean;  Madagas-
car,  Arabian  Sea;  Bay  of  Bengal;  Thailand;  Formosa;
Sagami Bay, Japan; New Zealand; Rio de Janeiro:  Peru.
Oligocene   and   Miocene   of   Europe;    Plio-Pleistocene,
Venezuela.

Megaba!4cinz4s  fra~ssy/I/o7N.cws (Kolosvdry),  1950:3
D ISTRIBUTloN: Miocene,  Hungary.

A4legabahanws fronsL)ersostrI.afzts (Beurlen),  1958:3
REFERENCES:  Brito,1972:2.
D lsTRIBUTloN: Pars, Brazil.

A4:egabalams  two"hafzts (Withers),  1924:28
DlsTRIBUTloN:  Pliocene,  New  Zealand  (Withers,   1953:80).

Megabalanus tulipiformis (EHis), 1758..85\
S¥NON¥MT:  Utinomi,  1959a:382.
DIAGNosls: Darwin,1854b:204.
REFERENCES:  Crisp  &  Southward,   1961:271   (cirral  activ-

ity); Davadie,  1952:27;  1963:30; de Alessandri,  1895:272;
1906:287;  Gauld,  1957:10;  Gruvel,  1903b:128;  1905a:216;
1909b:25;  1912a:350;  1920:53;  Hock,  1875:59; Kolosvdry,
1943a:81;  1951c:411;  Krtiger,  1940:464;  Menesini,  1965:
92;     1966:107:     1967b:218:     Nilsson-Cantell,     1921:308:
1931a:108;  Relini.1969:169;  Seguenza.  1876:283;  South-
ward  &  Crisp,  1963:28;  Stubbings,  1961b:21;  1961c:187;
1963b:14;    1964a:108;    1964b:337;    1965:886;    Visscher,
1928b:193 (fouling); Withers,  1953:60,63.

DISTRIBUTloN:   Mediterranean;   France;   Spain;   Portugal:
Africa;  Madeira,  Canary  and  Cape  Verde  Is.;  25-250m.
Miocene-Pleistocene, Europe and North Africa.

Megabaler.us tulipiformis arenarius (Seguenz.8I),18rl 6..489
REFERENCE:  Davadie,  1963:30.
D ISTRIBUTloN: Tertiary, Mediterranean Basin.

MegabaleT.us tulipiformis etruscus (Meneshi), 1966..109
D ISTRIBUTloN: Miocene,  Italy.

A4legrbohanus  I)aJ!.dks (Darwin),  1854b: 195
SyNON¥My/DIAGNosls:  Hoek,1913:164,166.
REFERENCES:   Broch.   1931:56;   Gruvel.   1903b:126;   1905a:

212; Krtiger,  1914:429;  1940:471;  Nilsson-Cantell,  1938b:
12; Weltner,  1897:260.

DlsTRIBUTloN:   Hull   of   "Siboga";   southwest   Austraha;
Taiwan.

Meg¢boha7!ws I;e#ezwejeris[.s (Weisbord),  1966: 17
D ISTRIBUTloN: Pliocene, Venezuela.

A4:egabahanus  Liesl.cztfosws  (Darwin),1854b: 195
REFERENCES:  Gruvel,1905a:211; Weltner,1897:260.

A4legabafonzts u!.nacezts (Darwin),  1854b:213
SVNONVMV/DIAGNoSIS:  Darwin,1854b:213.
REFERENCES:      Gruvel,      1905a:215;      Kriiger,      1940:466;

Nilsson-Cantell,    1957:3;   Weltner,    1895:289;    1897:261;
1898b;9.

DlsTRIBUTloN: West coast of South America.
Megobahanws uoJco"o (Pilsbry),1916:60

SyNONyMy/DIAGNosls: Yamaguchi,  1973: 133.
REFERENCEs:   Hiro.   1937c:430;   1938c:1848   (resistance   to

salinity   and   exposure);    1939:208;    Krtiger,    1940:471;
Mawatari et al,  1962:93 (fouling); Nilsson-Cantell,  1927a:
783  (aLs§  Balanus  tintirmabulum  peninsularis|.,  193gb..34.,
Tarasov  &  Zevina.  1957:165;  Utinonri,  1949a:21;  1958a:
293;  1958b:51;  1969b:51;  1970:350;  Utinomi  &  Kikuchi,
1966:5.

D ISTRIBUTloN: Southern Japan; Okinawa.
Megabadrni.s z¢z.isonz. (Zullo).  1969a: 10

D ISTRIBUTloN: Pliceene, California.
Megabalanz.a zebra (Darwin),1854b: 195

SyNONyMv: Stubbings,  1967:264.
DIAGNoSIS:  Pilsbry,  1916:57.
REFERENCES:  Barnard,  1924:66;  Barnes  &  Klepal,  1971:81

(pedicel of penis);  Davadie,  1963:26;  Gruvel,  1903b:126;
1905a:212;      1909a:214;      1912a:350;     Hiro,      1939e:259;
Karande,    1967:1245;    Karande   &   Palekar,    1966:143;
Kolosvary,   1943a:78;   Menesini,   1966:106;   Stubbings,
1961b:21;     1964a:108;    Utinomi,     1968b:170;    Weltner,
1897:260.

DISTRIBUTloN:   West   Africa;   Cape   Verde   ls.   to   Walvis
Bay; Formosa; Philipines.

Incertae Sedig

Chthamalus reuilei Lacurd. \878..17
D IsTRIBUTloN: Neogene, France
REMARKS:  Absence  of  opercular  parts,  and  size  of  sheu

(basal  dia.  27mm,  height  15mln)  precludes  assignment
to Chthcrmalus ss.

Bafonws borsodensl.s Kolosvary,  1952:410
D ISTRIBUTloN: Miocene, Hungary.

Balanus chisletianus Sowehoy, 1859
REFERENCE:  Withers,  1953:39.
D lsTRIBUTloN: Eocene(?), England.

Baha"L4s echl."jcoJo Hock,1912:408
DISTRIBUTloN: Malay Arch.;  216m.
REMARKS:    Apparently   never    described,    hence   nomen

nudum.
BalaHus ecztadorricws  Pilsbry & Olson,  1951:200

D ISTRIBUTloN: Oligocene of Ecuador.
REMARKS:  Authors  suggest  relationship  with  8.   7.ztbi.Jtts

but opercular parts appear close to crenafzts.
Balanus ftosculoidus Kohosvfry. 1941e..9

D ISTRIBUTI0N: Japan.
Bafonks gz.2;eJJoe Kolosvdry,  1962c: 195

REFERENCE:  Kolosvary,  1967b:392.
DISTRIBUTloN: Tonga I.

Bahanz4s hohmonnl. Philibpi,  1887:225
D lsTRIBUTloN: Tertiary, Chile.

Bohan"s ..rregz.haH.s Broch,  1931:61
DISTRIBUTloN: Banda Sea;  290m.
REMARKs:  Mouth  parts  wrong  for  8.   crenofzts;  form  is

that  of  So/I.dobcifo7.ws,  but  Brock  placed  in  his  Eaiba;j-
nws   (porous   wan),   which   for   present   precludes   its
assignment.

Bafonus Aum[.J!.s Conrad,  1846:400
REFERENCE:  Ross,  1967:173 (internal cast).
D ISTRIBUTloN: Miocene, Florida.

Bafonzts mi.rabi.Ji.s  Krhger,1912:11
REFERENCE:  Pilsbry,  1916:79.
D ISTRIBUTloN: Japan.
REMARKs:  Figures  suggest it may belong to the group  of

8. crmphitrite.
.Bafo7ius mi.crostom"s PhiHppi,  1887:225

D ISTRIBUTloN: Tertiary, Chile.
Bofo7iL4s poHnonl.czts Kolosvary,  1952:233

D IsTRIBUTloN; Miocene, Hungary.
Baha~ws sciu"to~ensjs Parfitt,  1871:210

DISTRIBUTloN: Fossil, North Devon, England.
Bahanws sb[./ohensz.s  Pilsbry,  1930:431

DISTRIBUTloN: Miocene, New Jersey.
REMARKs:   Too   incompletely   known   to   be   placed   in   a
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group.  Pilsbry  compares  it  to  8.   concoLjtts  and  Semj-
balalbus.

Baha72c.s sl.mz.Jfs  Weltner,  1922:83
DISTRIBUTloN: Off South Africa; 638m.
REMARKS:  Porous wall precludes placing in SoJjdobahanus:

figure suggests wall of 8 plates.
jBahan"s  CLtboperforofws Kolosvary,  1962c: 197

REFERENCE:  Koiosvaly,  i967b:392.
DISTRIBUTloN: Tonga  I.

BaJcznzts  fztmoH.fer Kolosvfry,1962c: 195
REFERENCE: Koiosvdry,  i967b:392.

S)i   iirLtc  \r`,L. r)l'` \C . | 5    I .L  i  2}G  \'

D lsTRIBurloN: Tonga I.
Bahariws  ue%etr.cer.si.s Seguenza,  1876:303

REFERENCE:  Withers,  1953:62.
D ISTRIBUTloN: Tertiary,  Italy.

Baha7izts I/i.o/acews  Gruvel,  1903b:133
D ISTRIBUTION:  Unknown.
REMARKs: Author compares with nztbilzts; appears to us to

be  closer  to  group  of 8.  amph{£rrite.  Lamy  and  Andr6
(1932:218,  footnote)  proposed  specific  name  of  clbejz.  to
replace uz.oJacews which was preoccupied.
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£essefofz4s..................64,101

tongaensis.....................63
Dan.egafzts..............64.100.101
I/enuscus...............65,101,102
vladivostokeT.sis.........63,66,lot

amphitrite, group o£ Balanus ...... 62-
65,69,13,23,24,34

54         c[nehoris
56        Andromacheic..
62         angucuTrb -a...
61          angulosa ......

62, \01        cmgus ticalcar.

...  59
59,58

40, 1 00

balanu,s.................

pugeter.sis.............
balanus, group Of Balanus

baTbadensis.............
barbc.ra

(Bathybalanus)
Bathybadrnus.

59caioo
. . . 59,60
. .  59cO.

23
......   58

. .  52,23
52,22.23

Bachy4aLSJi'.a.....45,46,15,20-22,31,33
Bathyhsmatiche, -inae ....... 45, 46,11

aethiops
aestuarii.
africana..

akrskensis

alba, Acasta. . .
alba, Tetraclita
albus, Chirona.
albicostatus . . .

formosanus. .
alcyonicola
algicola

costatus
japonica

tTuncatus

altaueuensis.
anakusana

crmaryllis
eunmaryllis.
dissimi,its . .
heuis
n,uea

amphitrite.

40,41,31
47,  100
67,100

65,101
. .  .  53

47,100
.  .  .  50

62,101.102
.......  62

50,loo,102

ce,64,7o,33,34,
100,101,102

abuT.dantus.....................62

aeraf"s.....................62,101
aJb..costoft4s............62,101,102
arehi-inexpectatus..............62
cl.rro£L4s..............64,65,100,101
coc;hinensis..................62,101
columnarius................62,\Of
commun!.s.......62,64,100,101.102
fluminensis.................62,101
heleTne
hungaricus....
inexpectatus . .
ir,signis-......
kc[Takumiensis.
hor.dchovi.....
k-geri.
Iitorali,s
Tnalayensis
merkuni
obscurus.....
peruvianus . . .
peocilosculpta.
rofflesi.......
stutsburii....

........   62

62-63,34,101
. .   63,64,101
.........  63

.....  63,101
•....  64,101

.  . .  65,101

. .  .  63,101
.  63,64,101

. ,  63,101
64,101,102

al.gustiradiat;a,.............
angustiterga. CTeusia ,.....
angustitergurrb Chthamalus
augustus
anisopoma
anrrandalei
antarcticum

53
58          bekyaeui
68         bifida
41          birrne

41          bis cap ensis
58          bisexlobatc.
46          bisir. uatus

antennattts.................4J,42,19
antilLensis
cmtipathidis..........
antiqua. -urn Coronula
antiquus, Chthamalus.

aperta. Acasta ...........
apertus, Bckmus .........
apertus, Balanus rostratus
appelhoefi
aqwile . .
arolfurae
Archaeobalanidae , -inae.

Archaeobalanus....
archi-inexpectatus . .
a,rcuatus, Balanus . .
arcuatum, Cantellius

ormofa, Acasfo
Armatobalar.us

A. (Armatobalanus).
A. (Hexacreusia) . . .
c[rmatus, Balanus . .
assimilis..........`
astwophilus.......
aucklandi,cum......
c.uramtiacum.......

Austrobalaninae
AustrobaleTws . .
azoricus
baleena

Balanidae .
Balanoidea

.,6j,100,101

I....49.56.
11,23,24,38
. . 49,22-24
........   62

.......   49

.....   57'34

.........   53

49,50,23,24,
28,30,31

. 49,50,23,34
.-....  50,23

64,65,66,101
.....  64.101
.........  50

•.....  46-46
....-....  40

46,11,21,38
46,49,21,31

59-69,11-16,23,39
. .  49-69,9,12,15,

22-24,38,30,31
balanoides............55-56,22,26,28,

100,101,102
calcaratus......................56

Balanoidomoxphoidea.....43,2,20-22,
36.30,31

Balanomorpha.........9-24,36,26,27,
28,29,31

BohanLis............59-69,14,23.28,30,
31.33,34

bisulcatus
plicatus

btoxhcrmensi,s.
borsodensis . .
Boscia. . .
Boscinae.
brachi,atis
Brachylepadomorpha
breuicalcar.,.......
breviscutum.........
brevitergm
bri,ntori
brunriea. Chcrmae sipho
brunt.ea. Octomeris . . .
caboblanquer.sis......
calc.brus
calcaratus
caleareobasis
calceolus, -a .

13,21,37

...........  61

..........   69

..... 59.23,28
59,11,23,24,39

11,12.15.16
.... 6$ 101
•....  46,33

nonstric.tus............
caltfomica. Diederr.a .....
califomicus, Megabahar.us
callistoderma............
catoertensis.............
campbelli
canceltorum
cancelleta
candidum, Coror.ula
ccmdidus, Baha:nus . `
CanteLlius..........
capellir,i
capensis
carenci,tus

car.osus........
Catomerus.....,
Catophragmidae
Catophragmus . .

........   64

66.57,23,34

....  56,30,102
40,14,17,18,31
. .  40,11,19,36
40,14,17,18,29

coudatus, -a ......................  41

Ceratoconcha. . . `
Ceratoconchinae.
Cetolepas.......
Cetopirus.......
challer.geri......

krahatouensis .

58-59,23,24,28
58,11,23,24,39
........   45,21

........   45,21

.... 4J,42'100

..........   41
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Chamaeosipho .
-a-  Chetor.il]ic .....

Chelonibinae. .
cheltrypetes . . .
chesapechensis
chilel®sis
chinense, Pachylasma, `
chinensis, TetracuteLla .
Chienelasmus.........

Chinra
a (Ckirwl .......a tssta6~us)
____-___t±±±±±s......

.....  43.17,18

43,20-22,29,33
43,44,11,21,37

....... 40
.......  46
40,4,17.18,

19,31,32

50,23
50,23

Cmamalidae, -inae, -oidea ..... 40,41-
43,11-16,17-20,36,29,30,31

athamalus
cihatus

cirratus, Chthamalus
cirTatus, Balanus  . . .
citerosu:in...........
cladangiae
clavatus
clippertonensis
coccoporrra
coch,inensis. .
coerulesceT.s .
columrra
columT.arts

40,13.17,18,31,32

•,........  41,40

64us,63,100,101
......  63,65,101

Coronuhidae, -inae.

corrugatus

43-45,11,20,          dofosus

49         dorbignii

67         duu ergieri

costata, -urrb CeratocoT.cl.a.
costata. Tetractitelle ......

coscatus, MegabaLanus.

crassa; Acaste .......
crassa. Octomeris ....
crenatibasis....`....
crenatiforTr.is........
crer.atum, Sauigvium
crenatus, Balanus ....

curuiscutum.
delicatus

cretacetirr.
Creusici....
creusioides
crinoidephilum
crispatus

59         Cryptolepas
60         c tenodentia.
67         c uneif ormis

-.......  53
.........  40

.....-..   43

........  5T
..-.....   FR

60,59,69,30,
100,101.102
........  60

57-58,56,59,13,23

67          curi>iro stratus, Bahar.us

47,LOO         cuspidatus
cya,thus

68101
communis, Bala,nus crmphitrite .... 62,

loo,101.102
coirrmunis, Chtharndus stelletus . . . 4Z
commur.is, Megabcllanus .......... 68
communis, Tetractita .......... 48,100
compkuntus, -a ................... 45
compressus
concauus . .

allopha
chesapeakensis

daltorbii
eseptatus

glyptopoma . .
indicus.......
mea;.canus. . .
oligoseptatus.
pacificus....
Proteu,S
raphairoides
TaTiseptatus
rubescens . .

61,66,68,70

cybosyrir.x
cylindricus
Cylindrolepas . . .
cymbiformis.....
dalli, Baler.ws  . . .
dalli, Chthamc.lus

daru)ini, Bchanus (8.)

darwini, Cetopirus
61         darwini, Chionelasmus...
61          daruji,ri, Coronula ........
61           de;Tujini, Tetraclitelle .....
61          darwiniarLa. Ceratoconcha,

......   61

.  .  61,101
.  6j,101

......  61

66,68,101

scrutorum......................61
sinensis....................61,101

co%c¢uws,  group of Bc[hanz4s .......  61-
62,23,28,31

confinis

conicocystata.
conjugatum . .
conrtelli
Conopea, .
cooser.s.s
coquimbensis.

cornutus, Chthamalus.
comutus, -cL Col.opea .
comwalli
corouiforTr.e, is.
Coronula.......

54-55,23,28,30

........   45

40,  4, 31,  32

darwiniar.a, Cytindrolepas .
de:rujirianum, Packylasma.
dectTrra
declivis
decorata
decorus

democraticus |see eburT.eus)
dentata. Chetor.ibia ........
dentatum, Savigniurr ...... `
dentatus, Chtha:malus  .....
denticulata. Acasta ........
deTiticuleta. Balanus .......
dentifer
dentiuc[ric[ns..........
depressa. Chelonibia . .
depressa, Tetraclitelha.
depTessa. Tetracltta  . . .
depressus, -a. Euraphia
decorica, Paleocreusi.a
Diadema

61          diadeTrun
65         di gita
53          diplocor.us, -a.
43         dis similis
55         diu isa
51          dolf teini

46,81,38,100          dollfusi, Balanus ......
. 44,45,11,2±         dolofusii, Megabalanus

52,  46,  16,  23
......  57,  55

euspinulosa. -urr.
evermann.
eyerdrmi .

44         ftstuho sus

67-68             sordidus

.  .  .  101

....  44

....  57
42,  100
....  53

62.  101

63,  101
....  43

....  47

47, 48
. 41,  40 i ragths, Cl.thamalus

fragids, Conopea. . .
francisconus.......

fujiyamaformis
galapaganus. . .
galec.tus,  -a .................... 55,  80
georgiana
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4o            intermedia ................... 40,loo
43             intermedius  ...................... 68
69           intertextus,-a .............. 41,  27,82

iTTe8ulaTis

japonica. Acasto .......
japonica. mademLi .....
jap®niea+ Megabalazius .
japeniecL p)irgoTra .....
japenica TetTwhta ....
jape-ic®rn P®chylasTra
jarxpric-

ri          `      ir               ri)e-
-ffi-LZHE-riLZ-T

hembeli.......
hemisphaerica
hentscheit
hertleini

(Hesperibalanus).

leeuidomifoTmis
laeuidomus.....
nipponensis  . . .

heteropus
hexastylos

ichthyophiha.
(Hexacreusia) . ,
Hexelasrnra...,

Hexelasminae

hirsutum
Hoehic,. .

4J,  13,  19. 31,loo
...--...-.--  `   -  43

51-52,  23

. .  . 51
51, 80
.  .  . 51

..........  44

...  49,  50,  23
46.  40'  50'  11,

14-17,  20,  21
.... 46.  21.  37

hoekianus,  -uTr .....,............ `  .  50
hohmanni

hopkinsi, Balanus .......
burr.tis, Balanus ........
hur.garicus, (Balanus) . . .
hungaricus, Megc.bc.lanus
kyastina
hystrix
ichthyophila.

hofrortyuae

hondahoui..................
hraha&aiLensis, Chthamalus . .
hrchctouensis, Megabalenus.
hrambeTgeri................
knLgeTt Balanus ............
krngeri. ChiTona ............
hrngeri Pletylepas ..........
knisadaiensis..............
kugleri

keuidomiforTnis
keuidomus.....
Ieevigata.......
Iaeuis, Balanus.

coquimbensis.
fossius
nitidus
r.onsulcatus . . .

keuis, Chiorna . .
Ieeuis, Eliminius.

69          leg uairer. sis

69          leonensts
62           lep Code rma

imperator .................. 46,  20, 81
imperatrix
•.mproui.sL4s  ......  63,  62,100,101,102

assimilis.

gryphicus-

indicuTrky  Creusia . .
indicurn. Pyrgoma .

rnerul:inae.......
symphy[hiae.....

indicus, Balanus  . .
indictis, Plc.tylepas.
inexpectatus......
insigvis....-.....
tnt,egrirostrum.....

..... 57-58
.....  57-58

....-..   58

.......   58

.  .  .  6J,  101
.......  44

62-63,  101
63,  64.  101
.......  40

tigusticus

lobatobasis

longirostrum . . .
hruschiensis.

macsotayi
macu,latu,s.,...........
rr.adrasensis...........
mndreporicola, Acasta. .
madreporum, Cantellivs
madrepora,rae, Boscia . .

mastignotus.
mce¢illaris . . .
Tr.cwima.....

55          Megabala;nus .....
69
68          MegatremcL ......
47         membrcmacea .....
57         Membrc[no bohanus
53         meTklini
46         merrilli

58         Me tabalomus
48          mexi,ca;nus..

mieroforamina.
mierostomus . .
microtretus

.--...-.-.- S1

..-----. GnJ5&

.-.-.-.-.-.a
67cO.ia23jra,

29,30$1d
........... 59
.......-... 54

........  52.23

.  .  .  50
6j,101

5{
69
42
51

59        mille porum, Sauignium.
65         miueporosa. Tetraeuta.
63         rrbinuta, Ceratoconcha..
47         minutus, Baha;nus ......

52         miocer.ious, Actir.obalanus..
46           mirabilis, Balanus ...........
58         mir'cibiits, Bchanus perforatus
54          mitra. Tetracl:i,tcl ............

...  68
•  .  .  59

64,101
.  . .  50
...  44

53,100

. .  51,80

. -54,58
6528.34

mo ll,uscorum .
mor.ticuleria,e.

multico stata, Tetractitella
multicostatum, Pyrgoma.
ir.ultidecoratc............
multiseptatus...........
murata

65          mttn.cata, Acasto .......
65        muricata. Step hanolepas

mylensis
nascanus

50         ncbtalensis
5 2          no ui.cuha
66        nebrias
59           r.ef rerLs...
68         nco genica
65         neus ee lendicus

54         r.igrescens, Megabalanus...
42         nigrescens, Tetraclita ......
63         nipponensis, Chthamalus...
43         nipponensis, Solidobalanus.

nippor.er.si s, Te tracutelha.
nitida, Acasta ...........
nitidus,  BalarLus .........
niuea.  ChironcL ...........

. ,  .  sO
56,100
...  49

...  57

malayer.sis,  Balar.us ..........  64,101
malayensis, Chthamalus .......  42,41,

100,102
maldiuer.sis...................51,50

crerratibasis....................43
tobatobasis.....................43

moroccana....................64,101

r.iveus, Balcmus
Nobia.....
Tronstric.tus
nonsulcatus
noszkyi
NotobatoT.us
r®ubilus®  ,  ®  ,  ,

... 57
.  .  .   48
. -  .  59

65,101
.  .  .  59
. . . 49

69,101
.  .  .   67
.  .  .  48

65,101
52,100,101

......   52

...  5&34
41,42,100

58
68
47
59

49,30,31

..41
47,21
..68
..48
-.41

..51
.  .  46

54,34
..65
..50

65,64,62,31,100.101
......,..   58,23,31

.............  52,10,23
60-6J,69,70,34,100,101

nubilus, group ot Balanus ...... 60-6\,
69,70,23

obscurus
obliquus
oblitteratus
Occator....
occidentalis

65,101



polyporus

porcatus

communis .
nigrescens.

p-8ustator . .
praespinulesa.
pre breuicalcar .
prefroridana . . .
proir.us
projectwm
I)roteus
Protobalanus

pallidus, Cantethus ......
pallidus, Balanus ........

krugeri (see kondakovi)
stutsburii.............

panamer.sis, Balanus  . . . I
panamensis, Chthamalus.
pcuncrmensis, Tetrcuelita. . .

pliocevicus
poecttosculpta
poechotheca. .
poecihas
Pollicipes
polygenus
Polylepas
polymerus.

provisoricus....
pseudouricoma.
Pseudoacastc...,
pseudopallidum.
psittacus  .

ch,tlensis

61          sanctacrueer.si,s .......
54         sduntonensis, Balanus

48         scandens
48         s chofferi
44         Sciuae lepas

scrutoruin
sculptura
scutelliformis.
scuticosta
scutistrieto.
secndus

......  54,23

.......,. ff7

6$31,34,101

pugefensl.s....................59.60
purpurascer.s

42            darwini
48             nipponer.sis
69        puxpurata

47,46,100,102

segueneai Megabalanus.
seguenzai Boscia .......
SeTnibalanus, -iTiae .......... 55-56.70,

11,22-24,38,25,28,30
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Figure 17. The remains of Te€ncofo¢e/¢sma sp., blanket the sea floor at a depth of nearly
2000m  on  the  flanks  of  a  seanount  off  Madagascar  (26°29'S.  46°07'E).   The  relatively
primitive  balanomorphoid  FetrocAaefosma  sot.fAzoardr.  was  first  discovered  by  the  R/V
E!tonI.72 in the Antarctic Basin, off southern Chile and off Cape Horn at comparable depths
(Newman and Ross,  1971).  It is the only balanomorphan known to occur in the abyss. The
calcareous  deposits  depicted here,  composed of more  than  90%  calcitic  barnacle remains,
including rostra up to 10 cm in length, represent the remains of animals that once lived on
the  seamount  and  were  subsequently  concentrated in  the  valleys  and  gorges  around its
flanks. Other accumulations of comparable barnacle content occur in the fossil record, but
these  developed  i.r3  si.tk  in  shallow  water.  Photo  courtesy  of  Robert  L.  Fisher,  Scripps
Institution of Oceanography.
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