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Fig.  L    Allopathes  desbonni,  neotype  (USNM  88327).  a.  Basal  section  of  corallum  showing  the  origin  of  the
stems,  xO.75;  b,  Section  of  stem  with  polyps,  x6.

pathes,   second  component   of   Antipathes,   in
allusion   to   its   taxonomic   relationship.   Gen-

der: feminine.
Type  species.  —  Cirripathes  desbonni,  here

designated.   Cirripathes  is   an  incorrect   spell-
ing of  Cirrhipathes.

Allopathes   desbonni
(Duchassaing   &   Michelotti,

new   combination
Figs.   1-4

1864),

Cirripathes   Desbonni   Duchassaing   &   Mi-
chelotti, 1864:142.

Not   Antipathes   {Cirrhipathes)   Desbonnii.   —
Pourtales,   1874:46.-1878:209   (=Stich-
opathes   pourtalesi   Brook).

Antipathes   {Cirrhipathes)   Desbonni.   —
Pourtales,   1880:114,   pi.   iii,   figs.   6-7.

Stichopathesl   desbonni.—  Brook,   1889:92.

Material   examined.   —Gulf   of   Mexico,   off
southeastern   Louisiana,   27°44.62'N,
91°07.9'W,   129-144   m,   Johnson-Sea-  Link
I   Stn   2585,   USNM   88327,   neotype.-Off

Montserrat,   Lesser   Antilles,   Blake   Stn   155,
88  fm  (=161  m),   one  specimen  in  the  Mu-

seum of  Comparative  Zoology,  Harvard
University.

Diagnosis.— Corallum  large,  about  1  m  in
height,   with   numerous   mostly   unbranched
stems   arising   from   a   short   trunk-like   base
(Fig.   la);   stems   generally   straight   and   stiff,
but  flexible  and  somewhat  coiled  near  apex;
occasionally   branched   near   base.   Spines
typically   conical,   acute,   and   usually   0.10-
0.14   mm   (but   up   to   0.20   mm)   from   mid-

point of  base  to  apex;  with  cone-shaped  tu-
bercles on  upper  two-thirds  or  more  of  sur-

face. Spines  arranged  in  verticils  of  varying
regularity   and   in   longitudinal   rows   with   3
or  4  spines  per  millimeter  in  each  row.  Pol-

yps arranged  in  one  row  along  stems  and
branches;   1.0-1.2   mm   in   transverse   diam-

eter (from  proximal  side  of  proximal  lateral
tentacles  to  distal  side  of  distal  lateral  ten-

tacles); interpolypar  space  about  0.4-0.5
mm;  from  5  to  7  polyps  per  centimeter  (Fig.
lb).
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Fig.  2.  Allopathes  desbonm,  neotype  (USNM  88327).  a,  b,  Section  of  stem  0.5  mm  in  diameter,  showing
arrangement  of  spines,  stereo  pair,  x59;  c,  Section  of  stem  1.5  mm  in  diameter,  x25;  d.  Section  of  stem  0.85
mm  in  diameter  with  bifid  spines,  x46.
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Description.  —The   neotype   consists   of   a
cluster  of  about  40  stems  attached  to  a  4  cm
long   "trunk,"   as   well   as   several   dozen   de-

tached pieces.  This  specimen  was  only  part
of   a   much   larger   colony,   the   remainder   of
which   was   not   collected.   Individual   stems
reach   a   maximum   length   of   about   90   cm
and   are   0.5-2.3   mm   in   diameter   at   their
base  (average  1.47  mm,  n  =  24).  Stems  46,
53  and  75  cm  long  have  basal  diameters  of
1.1,  2.3,  and  1.5  mm,  respectively.  All  stems
arise   directly   from   the   base   (Fig.   la)   and
most  are  unbranched;  however,   a  few  have
a  single  branch  that  originates  not  more  than
1  centimeter  above  the  basal  end  of  the  stem.
The  branches  are  unbranched  and  can  be  as
long  as  the  stem  from  which  they  arise.  The
axial  diameter  of  a  stem  or  branch  decreases
regularly  from  base  to  apex,  e.g.,  for  one  52-
cm  long   stem,   the   diameter   is   2.3   mm  at
the  base,  1.7  mm  at  a  height  of  10  cm,  1.1
mm  at   30  cm,  0.7  mm  at   40  cm,  and  0.3
mm  at  its  distal  end.

The  stems  and  branches  of   the  corallum
radiate  upward  from  the  base.  They  are  rel-

atively straight  and  stiff  for  most  of  their
length;   however,   near   the   apex   (i.e.,   upper
10  cm  or  more)  they  curve  and  even  form
a   loose   coil.   This   occurs   regardless   of   the
overall  length  of  the  stem  or  branch,  and  is
associated   with   an   increased   flexibility   of
the   axis   due   to   a   very   thin   sclerenchymal
layer  and  a  relatively  wide  central   axial   ca-

nal (0.20-0.36  mm).  Because  of  these  fac-
tors the  tips  of  the  stems  and  branches  col-

lapse when  dried.
Axial  spines  (Figs.  2,  3, 4a-c)  are  arranged

in   longitudinal   rows   and   also   in   verticils,
although  the  regularity  of  the  verticils  varies
considerably  from  point  to  point.  Six  or  sev-

en longitudinal  rows  of  spines  can  be  seen
in  viewing  one  side  of  the  axis  and  13  rows
were   counted   around   the   entire   circumfer-

ence of  one  segment  of  axis  having  a  di-
ameter of  1.6  mm.  The  distance  between

the   spines   in   each   row  varies   on   different
parts   of   the  axis   and  ranges  from  0.24  to
0.40   mm;   however,   in   general,   there   are

usually  3  or  4  spines  per  millimeter  in  each
row.

Spines  are  generally  uniform  in  size  at  any
given   point   on   the   corallum,   though   they
vary  in  size  and  appearance  along  the  length
of   the  axis,   as   well   as   around  the  circum-

ference. Spines  on  the  polyp-side  of  the  axis
are  generally   larger   than  those  on  the  ab-
polypar  side.  The  spines  also  increase  in  size
from  the  distal  end  of  a  stem  or  branch  to
the  basal  end;  however,  the  rate  of  increase
is  not  uniform  from  one  stem  or  branch  to
another.   About   1   cm   from   the   distal   end
where  the  axial   diameter  is   about  0.2  mm,
the   spines   are   quite   small,   0.04-0.06   mm
from  the  tip  to  the  center  of  the  base,  some-

what compressed  laterally,  triangular  in
shape,   and   have   only   a   few   small   conical
protuberances   on   their   surface.   With   in-

creasing axial  diameter  the  spines  become
larger;   i.e.,   0.07-0.09   mm   (axial   diameter
about   0.3   mm),   0.10-0.12   mm   (axial   di-

ameter 0.4-0.7  mm.  Fig.  3a),  0. 10-0. 1 6  mm
(axial   diameter   0.7-1.0   mm,   Fig.   3b),   and
0. 1 2-0.20  mm  (axial  diameter  over  1 .0  mm).
Overall,   the   typical   polypar   spine   is   0.10-
0. 1 4  mm  tall,  conical  in  shape,  with  an  acute
to   slightly   rounded   apex,   and   with   cone-
shaped  tubercles  scattered  over  the  surface.
The   corresponding   abpolypar   spines   are
generally  0.02  to  0.06  mm  smaller  and  usu-

ally have  fewer  surface  tubercles.  For  ex-
ample, at  the  midpoint  of  one  30-cm  long

stem  (axial  diameter  about  0.9  mm)  the  pol-
ypar spines  measure  0. 1 0-0. 1 2  mm  and  the

abpolypar   spines   0.08   mm.   The   spines   on
the  lowermost  portion  of  each  stem  (usually
within  5  to  1 0  cm  of  the  basal  end  and  re-

gardless of  total  length  of  the  stem)  differ
from   the   typical   spines   in   being   almost
smooth-surfaced  (Figs.   2c,   3c).   These  spines
are   large   (usually   0.16-0.20   mm),   have   a
sharp  apex  and  tend  to  be  directed  distally.
In  addition,  on  some  stems,  and  particularly
where  the  axial  diameter  is  1 .0  mm  or  more,
the  polypar  spines  can  become  rather  wide
and   blunt   with   numerous   surface   tubercles
(Figs.   4b,   c).   The   location   and   abundance
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Fig.  3.  Allopathes  desbonni,  neotype  (USNM  88327).  a.  Spine  from  section  of  stem  about  0.5  mm  diameter,
X  365;  b,  Spine  from  section  of  stem  about  0.8  mm  in  diameter,  x  245;  c.  Smooth  spine  from  lowermost  portion
of  stem,  x240;  d-f,  Bifid  and  trifid  spines  from  stem  0.85  mm  in  diameter,  x  1 15,  x245,  x  170,  respectively.

of   these   blunt   spines   varies   from   stem   to
stem,  but  they  are  never  found  at  the  distal
or   basal   ends  of   the  stem.   A   very   atypical
condition  was  found  on  sections  of  one  stem
where   the   primary   polypar   spines   were   bi-

furcated and  trifurcated  and  occasionally
accompanied  by  an  acicular  secondary  spine
(Figs.   2d,   3d-f).

Polyps  are  arranged  in  a  single  row  along
the  entire  length  of  the  stems  and  branches
(Fig.   lb).   They   are   generally   1.0-1.2   mm   in
transverse  diameter   (from  the  distal   side  of
the   distal   lateral   tentacles   to   the   proximal
side   of   the   proximal   lateral   tentacles),   and
separated   by   a   space   of   0.4-0.5   mm,   re-

sulting in  about  6  or  7  polyps  per  centi-



190 PROCEEDINGS  OF   THE  BIOLOGICAL  SOCIETY   OF   WASHINGTON

Fig.  4.  Allopathes  desbonni  (a-c,  neotype,  USNM  88327;  d-f,  Blake  Stn  155).  a.  Section  of  stem  0.3  mm  in
diameter,  x70;  b.  Section  of  stem  0.9  mm  in  diameter,  with  large,  blunt  spines,  x31;  c.  Blunt  spine,  x250;  d.
Section  of  stem  0.4  mm  in  diameter,  x  69;  e.  Section  of  stem  about  0.8  mm  in  diameter  with  large,  blunt  spines,
x34;  f,  Blune  spine,  x25.

meter.  Near  the  base  of  the  stems  there  can
be  as  few  as  5  polyps  per  centimeter.  In  a
preserved   state   the   sagittal   tentacles   are
about  1.5  mm  long  and  appear  about  twice
as  long  as  the  lateral  tentacles.

Remarks.—  DwchdiSSdimg   &   Michelotti's
(1864)  original   description  of   this  species  is
as   follows:   "Simplex   filiformis,   caudata,   ni-

gra, spinis  minutis,  confluentibus.  Species

lenta,  nee  flexuose  spiralis  .   .   ."None  of  Du-
chassaing   &   Michelotti's   antipatharian   types
are  in  the  collections  of  the  Turin  Museum
(Rossi,   pers.   comm.),   and  it   is   unlikely  that
they  still  exist.  For  this  reason  a  neotype  is
designated.

Pourtales   (1874,   1878)   originally   con-
fused Duchassaing  &  Michelotti's  species

with   a   single-stemmed   Cirrhipathes,   but   in
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the   Blake   collection   Pourtales   (1  880)   found
one  cluster  of  stems  joined  at  the  base  which
he   recognized   as   the   true   C   desbonni.   He
noted  that  the  axial   spines  on  the  younger
parts  of  the  corallum  were  arranged  in  ver-

ticils, as  well  as  in  longitudinal  rows;  how-
ever, he  did  not  provide  a  detailed  descrip-

tion of  the  spines  and  made  no  mention  of
surface   sculpturing.

We   re-examined   the   Blake   specimen   and
found   it   to   consist   of   about   twelve   stems,
the  longest  of  which  is  about  46  cm  in  length
and  about  1.5  mm  in  basal   diameter.   Most
are  broken  at  their  distal  end  and  also  bro-

ken off  from  the  trunk.  Neither  the  size  of
the  spines  (0. 10-0. 1 8  mm)  nor  their  density
(3  or  4  per  mm  in  each  row)  are  appreciably
different   from   the   Johnson-  Sea-  Link   spec-

imen and,  as  in  the  latter  case,  the  spines
on  the  basal  end  of  the  stems  are  relatively
smooth   and   acute,   whereas   others   slightly
higher  up  are  rather  wide  and  blunt.   How-

ever, on  many  of  the  stems  from  the  Blake
specimen,   the   spines   have   much   more
strongly   developed   surface   sculpturing   than
the   Johnson-  Sea-  Link   specimen.   The   sur-

face tubercles  are  larger  and  more  distinct,
even  on  spines  on  the  abpolypar  side  of  the
axis   (Figs.   4d-f).   Polyps   are   not   present   on
the   Blake   specimen.

Whether   the   differences   in   surface   sculp-
turing of  the  spines  is  indicative  of  a  species

level   differentiation   is   difficult   to   determine
in  view  of  the  condition  and  limited  amount
of   material   available.

Comparisons.—  K   species   of   antipathar-
ian   from   Mauritius,   Antipathes   robillardi
Bell,   1891,   is   very   similar   in   general   ap-

pearance to  A.  desbonni.  The  type  specimen
of  ^.   robillardi   could  not  be  located  in  the
collections   of   the   British   Museum   so   a   di-

rect comparison  with  A.  desbonni  was  not
possible.   However,   from   Bell's   description
and   illustration,   it   can   be   determined   that
the  two  species  are  of  comparable  size  (stems
about  1  m  long),  and  both  have  spines  ar-

ranged in  verticils.  Bell  reported  that  the
corallum   of^.   robillardi   consisted   of   several

trunks  which  gave  rise   to   numerous  stems,
many  of  which  were  simple,  but  some  were
said  to  "divide  at  once  two  or  three  times,"
and  one  was  said  to  divide  at  a  height  greater
than  7.5  cm  from  the  base.  In  the  neotype
of  A.  desbonni  very  few  of  the  stems  divide,
and  none  at  a  height  greater  than  1  cm.  Bell
reported  that  the  spines  of^.  robillardi  were
blunt   and   his   illustration   shows   eight   rows
in  lateral  view;  however,  the  spines  were  not
described  as  having  any  surface  sculpturing,
and   the   illustration   is   not   detailed   enough
to   indicate   whether   they   have   conical   tu-

bercles like  those  in  the  neotype  of  ^.  des-
bonni. There  is,  however,  another  species

from   Mauritius,   Antipathes   verticillata
(Brook),  that  has  verticillated  spines  that  are
very   similar   in   appearance   to   those   of   A.
desbonni;   i.e.,   they   are   conical,   acute,   and
covered  with  sharp,   conical   tubercles  (Brook
1889:   plate   XII,   figs.   25   and   25a).   Signifi-

cantly though,  the  corallum  of  ^.  verticillata
differs  from  that  of  ^.  desbonni  and  A.  robil-

lardi in  being  branched,  with  long  simple,
mostly   unilaterally   arranged   branchlets,   a
condition   not   unlike   that   occurring   in   the
western   Atlantic   species   Antipathes   pedata.
Spines  in  the  latter  species  are  not  arranged
in   verticils;   however,   they   do   have   distinct
surface   tubercles   not   unlike   those  occurring
in   A.   verticillata.

Distribution.   —Gulf   of   Mexico   off   south-
eastern Louisiana;  off  Montserrat,  Lesser

Antilles;   129-161   m.
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DIVERSITY   OF   METAZOAN   OVARIES   AND
VITELLOGENIC   MECHANISMS:

IMPLICATIONS   FOR   LIFE
HISTORY   THEORY'

Kevin   J.   Eckelbarger

Abstract.  —  Metazoan  life  histories  are  diverse  and  the  selective  pressures  that
have  shaped  them  have  resulted  in   wide  interspecific   variation  in   egg  size   and
energy  content,  fecundity,  the  age  of  first  reproduction,  and  the  number  of  and
interval   between   reproductive   episodes.   Metazoan   ovaries   show   wide   mor-

phological variation  and  a  number  of  mechanisms  have  evolved  by  which  yolk
is   synthesized   within   growing   oocytes.   The   ovary   and   associated   vitellogenic
mechanisms  play   a   direct   role   in   the   rate   of   egg  production,   the   frequency   of
breeding,  and  the  size  and  energy  content  of  the  egg  and  resultant  consequences
for   larval   dispersal.   Evolutionary   discussions   of   semelparity   vs.   iteroparity,
r-selected   and   K-selected   species,   and   the   significance   of   interspecific   variability
in  egg  size,   energy  content  and  resultant  larval   mode,   should  consider  the  role
of   oogenesis   because   the   developmental   pathways   established   during   oogenesis
have   a   direct   effect   on   subsequent   life   histories.   Reproductive   success   in   both
pelagic   and   benthic   marine   communities   is   influenced   by   a   species'   capacity
to   convert   food   into   egg   production.   The   vitellogenic   phase   of   oogenesis   is
generally   the  longest   phase  of   egg  growth  but   its   duration  varies  by  orders  of
magnitude   between  species   due   to   interspecific   differences   in   vitellogenic   mech-

anisms. Metazoans  can  be  viewed  on  a  continuum  from  slow  to  fast  egg  pro-
ducers, each  utilizing  physiologically  distinct  vitellogenic  pathways  that  limit

the   rate   of   egg  production.   Reproductive   responses   to   food  vary   widely   among
species   and   are   probably   correlated   with   interspecific   differences   in   digestive
kinetics   and   vitellogenic   mechanisms.   So-called   opportunistic   species   have
evolved   specialized   vitellogenic   pathways   for   the   rapid   conversion   of   food   into
egg   production   while   many   other   species   (e.g.,   annual   spawners)   utilize   slower
pathways.   There   exist   complex   interrelationships   between   habitat,   food,   feeding
strategies,   digestive   constraints,   and   vitellogenic   mechanisms   that   need   to   be
appreciated   if   marine   community   dynamics   are   to   be   fully   comprehended.   This
review   discusses   the   adaptive   significance   of   metazoan   ovaries   and   vitellogenic
mechanisms   and   their   possible   life   history   consequences.

'  The  eighth  presentation  in  the  Riser  Lecture  Series:  In  1985  the  annual  Riser  Lecture  was  initiated  by
members,  alumni  and  friends  of  Northeastern  University's  Marine  Science  Center,  at  Nahant,  Massachusetts.
The  occasion  was  the  official  retirement  of  Professor  Nathan  W.  Riser.  As  teacher,  biologist  and  founder  of  the
facility,  "Pete"  Riser  endowed  the  laboratory  with  a  legacy,  that  being  the  importance  of  considering  one's
special  focus  within  the  context  of  the  whole  organism.  The  Riser  Lecture  is  dedicated  to  that  principle.
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