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rounded,   without   marginal   notches.   Uropo-
dal  endopod  without  a  deep  cleft  or  notch
on  lateral  margin;  apex  of  inner  peduncular
angle  with  1   long  circumplumose  seta;   ex-
opod   oblong   with   prominent,   stout,   apical
spine;   endopod   subtriangular.

Description.  —Body   smooth   and   com-
pact, slightly  more  than  twice  as  long  as

wide;  pleon  narrower  than  pereon;  pleonites
progressively  narrower  posteriorly  (Fig.  1  A,
B).   Cephalon   wider   than   long,   subtriangu-

lar. Eyes  large,  well  pigmented,  with  distinct
facets,  covering  %  of  cephalon  but  not  con-

tiguous. Cephalon  produced  anteriorly  into
a   small   triangular   rostrum   extending   ven-
trally  to  separate  basal  articles  of  antennules
(Fig.   2A).   Frontal   plate,   of   uncertain   ho-

mology (fused  clypeus  and  labrum?),  shield-
like, elevated  anteriorly  on  a  broad  pedicel,

with   median   transverse   ridge,   sloping
downward   posteriorly,   and   separating   an-

tennae. Antennules  extending  to  middle  of
second   pereonite;   basal   articles   1   and   2
somewhat   expanded,   article   3   3.5-4   times
as   long   as   article   2;   peduncular   articles   2
and  3  with  simple  and  palmate  setae;  8-12
flagellar   articles,   each   with   3-4   aesthetascs
(not   all   figured);   terminal   flagellar   article
usually  with  4  long  simple  setae  and  1  seta
bearing  fine  setules  over  most  of  its  length
(Fig.   2B).   Antennae   extending   to   posterior
margin  of  second  pereonite;  with  5  pedun-

cular articles  and  9-10  flagellar  articles;  pe-
duncular articles  2-5  with  simple  setae,  ar-

ticle 5  also  with  3  setae  bearing  fine  setules
over  most  of  their  length;  simple  setae  on
all   flagellar   articles  (Fig.   2C).

Both   right   and   left   mandibles   with   a
prominent   incisor   process;   with   a   rounded,
fleshy   molar   process   lacking   setation;   palp
of   3   articles   subequal   in   length,   proximal
(first)   article   shorter   than   middle   article;
middle   article   with   5   plumose   setae   with
short  setules  and  3  simple  setae  on  margin;
distal   article  with  row  of   about  1  8  simple
setae  on  margin  (Fig.  3 A).  Maxillule  with  3
stout  apical  and  3  subapical  spines  (Fig.  3B).
Maxilla   with   2   unequal   lobes,   each  with  3

stout,   slightly  curved  spines  (Fig.   3C).   Max-
illipedal   palp   of   5   articles;   terminal   article
very  short,  with  5  curved  ctenate  setae;  ar-

ticle 4  with  5  small  recurved  marginal  spines;
article  3  with  4  marginal  spines  and  1  sub-
marginal   spine;   article  2   with  2   distolateral
spines;  article  1  without  spines  or  setae  (Fig.
3D).   In   oostegite-bearing   females,   proximal
maxillipedal   palp   articles   somewhat   indis-

tinct and  basis  expanded  into  a  large  plate
with  PMS  as  figured  (Fig.   3E).

Pereonites   4-6   considerably   longer   than
pereonites  1-3.  Pereonite  7  as  long  as  pereo-

nite 3.  Coxal  plates  of  pereonites  5-7  visible
in   dorsal   aspect.   Pereopods   4-7   consider-

ably longer  than  1-3  and  increasing  in  length
posteriorly   (Fig.   4A-G).   Pereopods   1-3   with
very  few  setae.  Pereopods  4-7  more  spinose
than   pereopods   1-3,   as   figured.   Pereopods
1-3  with  large  curved  dactyl,  as  long  as  pro-
podus,  without  expanded  distal  lobe  on  pro-
podus.  Penes  small,  on  stemite  7;  fused  ba-
sally.

Pleon  with   5   free   pleonites   plus   pleotel-
son;   pleonite   1   almost   entirely   covered   by
pereonite   7;   pleonites   2-4   equilength.   Pleo-
telson  with  8  short  spines  on  posterior  mar-

gin and  PMS  as  figured  (Fig.  IC).  Uropodal
exopod   oval;   endopod   subtriangular,   with-

out a  deep  cleft  or  notch  on  lateral  margin;
both   with   spines   and  PMS  as   figured;   en-
dopods  slightly   longer   than  exopods.   Inner
angle  of  peduncle  strongly  produced,  about
half  length  of  endopod  and  with  1  long  ter-

minal plumose  seta;  outer  distal  angle  of
peduncle   with   one   dorsal   and   one   ventral
spine   (Fig.   ID).

Peduncles  of   pleopods  not   divided;   pleo-
podal   peduncles   1-4   with   3-6   basally   plu-

mose coupling  spines  and  3-9  PMS  on  inner
margin;  peduncle  of  pleopod  5  without  cou-

pling spines  or  PMS;  peduncles  of  pleopods
2-5  with  1  large  spine  on  outer  margin  (Fig.
5A-F);   spine   on   pleopod   2   often   missing
(probably   broken   off).   Pleopodal   rami   un-

divided; all  pleopods  with  PMS  as  figured;
density   of   PMS   more-or-less   equal   on   all
exopods,   but   decreasing  posteriorly   on   en-
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Fig.  1.    Aega  francoisae  n.  sp.  A,  dorsal  view  of  holotype  (female);  B,  lateral  view  of  male  paratype  (9.2  mm);
C,  pleotelson  of  holotype;  D,  left  uropod  of  female  paratype  (10.7  mm).

dopods  and  absent  on  pleopod  5  endopod;
endopod  of   pleopod  5   with   proximal   lobe.
Pleopods   of   males   similar   to   those   of   fe-

males. Appendix  masculina  on  male  pleo-
pod 2  arising  basally,  long  and  slender,  ta-

pering evenly,  extending  beyond  apex  of
exopod.

Remarks.—  Aega   francoisae   fits   Brusca's
(1983)   diagnosis   of   the   subgenus   Rham-
phion:   antennular   articles   1   and  2   are   not

inflated  or   dilated,   the  antennae  extend  to
the  posterior  margin  of  pereonite  2,  pereo-
pods  1-3   lack   distal   lobes   on  the  propodi,
and   the   uropodal   endopods   are   subtrian-
gular   in   outline.   Aega   francoisae   differs
slightly   from   Brusca's   diagnosis   of   Rham-
phion   in   that   the   distal   maxillipedal   palp
article  bears  ctenate  rather  than  simple  setae
in  males.

Brusca   (1983)   noted   that   oostegite-bear-
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Fig.  2.    Aega  francoisae  n.  sp.  A,  frontal  lamina,  clypeus,  labrum  of  female  paratype  (10.7  mm);  B,  left
antennule  of  male  paratype  (9.2  mm);  C,  left  antenna  of  male  paratype  (9.2  mm).

ing  females  of   the  families   Aegidae,   Coral-
lanidae   and   Cymothoidae   tend   to   replace
the   maxillipedal   spines   with   PMS;   Aega
francoisae  has  both  PMS  and  spines.   Bruce
(1988)  stated  that  in  Aegidae  the  mandible
possesses   a   molar   process   and   a   3-   or
4-articulate  palp.  Aega  francoisae  has  a  mo-

lar process  and  a  3 -articulate  palp.
A  review  of  the  figures  in  the  published

literature  on  Aega,  and  examination  of  var-
ious species  during  this  study,  indicates  that

the  morphology  of  the  frontal  lamina,  clyp-
eus and  labrum  can  be  variable  and  ex-

tremely valuable  in  distinguishing  among
closely   related   species   of   Aega.   Unfortu-

nately these  structures  have  often  not  been

illustrated  by   previous   workers.   In   A.   fran-
coisae the  clypeus  and  labrum  appear  to  be

fused  into  a  single  frontal  "plate."  The  ap-
parent shape  of  this  plate  varies  depending

upon   the   angle   at   which   the   specimen   is
viewed.

Prior  to  this  description  only  three  species
of  Aega  had  been  recorded  from  the  Gala-

pagos Islands  (Brusca  1987).  Aega  acumi-
nata Hansen,  1897  is  Panamic  in  distri-

bution, occurring  at  depths  greater  than  1 000
m,  and  Brusca  (1983)  assigned  this  species
to  the  subgenus  Aega.  Aega  plebia  Hansen,
1897   and^.   longicornis   Hansen,   1897,   like
A.   francoisae   belong   to   Brusca's   subgenus
Rhamphion.   Aega   plebia   is   widespread
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Fig.  3.  Aega  francoisae  n.  sp.  A,  left  mandible  of  holotype;  B,  left  maxillule  of  male  paratype  (9.2  mm);  C,
left  maxilla  of  male  paratype  (9.2  mm);  D,  right  maxilliped  of  male  paratype  (9.2  mm);  E,  right  maxilliped  of
holotype.
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Fig.  4.    Aegafrancoisae  n.  sp.  Left  pereopods  of  holotype  (female):  A,  pereopod  1;  B,  pereopod  2;  C,  pereopod
3;  D,  pereopod  4;  E,  pereopod  5;  F,  pereopod  6;  G,  pereopod  7.

throughout  the  Panamic  and  northwest  Pa-
cific temperate  regions  at  depths  exceeding

500   m.   Aega   longicornis,   collected   at   Al-
batross Station  3402  (eastern  Pacific  Ex-

pedition) in  1891  at  0°57'30"S,  89°3'30"W

at  842  m,  is  only  known  from  the  nonovig-
erous   female   holotype.   Of   these   three
species,   A.   longicornis   most   closely   resem-

bles A.  francoisae.
Aegafrancoisae  can  be  distinguished  from
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Fig.  5.  Aega  francoisae  n.  sp.  Right  pleopods:  A,  pleopod  1  of  female  paratype  (10.7  mm);  B,  pleopod  2  of
female  paratype  (10.7  mm);  C,  pleopod  2  of  male  paratype  (9.2  mm);  D,  pleopod  3  of  male  paratype  (9.2  mm);
E,  pleopod  4  of  male  paratype  (9.2  mm);  F,  pleopod  5  of  male  paratype  (9.2  mm).

A.  longicornis  by  the  following  features:  short
antennae  extending  only  to  the  second  pere-
onite;  incisor  of  mandible  prominent,  tooth-

like, not  blunt;  molar  process  present;  max-
illule   with   3   stout   apical   and   3   subapical
spines;  uropodal  exopod  with  one  large  spine
apically;   uropods   only   slightly   longer   than
pleotelson.

None  of  the  oostegial  females  had  eggs  or

embryos   in   the   brood   pouch.   However,   4
embryos  were  present  in  the  sample  sent  to
us  by  Dr.  Monniot,  suggesting  that  at  least
one  of  the  oostegial  females  had  been  re-

cently gravid.  It  is  possible  that  the  embryos
were  lost  from  the  brood  pouch  during  the
ascent   from   316   m   depth   to   the   surface,
while  in  the  collection  basket  of   the  John-

son-Sea-Link. Species  of  the  g^nu^Aega  are
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thought   to   feed   primarily   on   fish   blood
(Hansen   1897,   Brusca   1983).   Oostegite-
bearing  females   of   the  type  series   do  not
appear  to  have  recently  fed,  whereas  all  the
males  appear  to  have  their   guts  distended
with  blood.  F.  Monniot  (pers.  comm.)  noted
no  damage  to  the  ascidian.

The  ascidian  Halocynthia  hispida  has  been
recorded  from  shallow  waters  off  Sri  Lanka,
Tasmania,   South   Australia,   Victoria   and
New   South   Wales   (Kott   1985,   Millar   1988).
Monniot   &   Monniot   (1989)   describe   two
morphotypes  for  this  species  from  the  Ga-

lapagos region,  a  shallow-water  SCUBA-
collected  hard  form  with  a  thick  tunic,  and
a   deep-water   submersible-collected   form
with  a  soft  hairy  tunic.  Aegafrancoisae  came
from  the  deep-water  morph.

Etymology.   —Aega   francoisae   is   named
for   Dr.   Frangoise   Monniot,   Museum   Na-

tional d'Histoire  Naturelle,  Paris,  who  found
the  isopods  in  the  ascidian  host  and  kindly
forwarded  them  to  R.  C.   Brusca.
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SUPPLEMENTARY   DESCRIPTION   AND   PHYLOGENETIC
SIGNinCANCE   OF   ARCOSCALPELLUM   CONRADI

(GABB)   (CIRRIPEDIA:   SCALPELLIDAE)   FROM   THE
PALEOCENE   VINCENTOWN   FORMATION   OF   NEW   JERSEY

Victor   A.   Zullo

Abstract.   —The   capitulum   and   peduncular   armament   of   Arcoscalpellum   con-
radi   (Gabb)   are  described  on  new  material   from  the  upper   Paleocene  (Thane-
tian)   Vincentown   Formation   in   New   Jersey.   This   species,   together   with   the
lower   Paleocene   (Danian)   species   A.   toulmini   Weisbord   from   Alabama   and   A.
elongatum  (Steenstrup)  from  Denmark,   are  derivatives  of   the  Upper  Cretaceous
A.   fossula   (Darwin)   group,   and   are   representative   of   the   ancestral   stock   that
gave   rise   to   eastern   North   American   Eocene   species   of   Arcoscalpellum   Hoek.

The  events  leading  to  the  mass  extinction
of   invertebrate   and  vertebrate   groups  near
the   end   of   the   Cretaceous   (Maastrichtian
Stage)   also   affected   the   cirriped   fauna.   As
illustrated  in  Fig.  1 ,  the  late  Cretaceous  fau-

na was  diverse  and,  considering  the  large
number  of   holdover  species,   developed  un-

der relatively  stable  environmental  condi-
tions. Conditions  responsible  for  the  demise

of  the  Cretaceous  fauna  appear  to  have  orig-
inated with  the  onset  of  the  Maastrichtian.

Whereas  the  percentage  of  holdover  species
in   Cenomanian   through   Campanian   faunas
averaged  over  60%,  the  percentage  of  hold-

over species  in  the  Maastrichtian  dropped
to   28%.   After   significant   species   diversifi-

cation during  the  Maastrichtian,  95%  of  the
fauna   became   extinct   by   the   close   of   the
Cretaceous,   with   only   two   species,   Zeug-
matolepas   cretae   (Steenstrup)   and   Verruca
prisca   Bosquet   surviving   into   the   early   Pa-

leocene (Danian  Stage).  Several  genera  also
became  extinct  by  the  end  of  the  Maastrich-

tian, including  the  lepadomorphs  Cretis-
calpellum   Withers,   Loriculina   Dames,
Stramentum   Logan,   Titanolepas   Withers
and   Virgiscalpellum   Withers,   the   brachy-
lepadomorph   Brachylepas   Woodward,   and
the   verrucomorph   Proverruca   Withers.

Only   fifteen   cirriped   species,   including

seven   lepadomorphs,   three   verrucomorphs,
two   brachylepadomorphs,   and   three   bal-
anomorphs,   have   been   reported   from   Pa-

leocene rocks  (Table  1).  The  surviving  Pa-
leocene fauna,  as  currently  understood,  was

exceedingly  depauperate.  How  much  of  this
record  is  related  to  a  lack  of  Paleocene  lo-

calities preserving  suitable  environments  is
unknown.  Certainly  Paleocene  exposures  are
more  restricted  in  areal  extent  than  those  of
the   Upper   Cretaceous,   but   even   shallow
marine   Paleocene   deposits   with   well-pre-

served shelly  invertebrates  exhibit  very  low
diversity  in  the  cirriped  component  of  their
faunas.

The  Paleocene  fauna,  and  particularly  that
of   the   Danian,   is   clearly   transitional   be-

tween those  of  the  Cretaceous  and  the
Eocene  (Fig.   2).   With   the  exception  of   the
Australasian   records   of   Bathylasma   New-

man and  Ross,  Pachylasma  Darwin,  and
Eolasma  Buckeridge,  all  of  the  recorded  Pa-

leocene genera  are  represented  in  the  Cre-
taceous, and  only  one  genus,  Zeugmatole-

pas   Withers,   became   extinct   prior   to   the
Eocene.  It  is,  thus,  from  the  Paleocene  sur-

vivors of  the  Cretaceous  that  the  modern
cirriped  fauna  was  derived.

This   study,   based  on  new  material   from
the   Paleocene   of   eastern   North   America,
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