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Fig.  1.  Two  stereo  pairs  illustrating  the  deep  autozooid  pits  that  are  surrounded  by  beaded  margins,  and
longitudinal  grooves  on  the  axis:  Upper  pair:  Paracorallium  thrinax,  paratype,  USNM  9651 1  (SEM  1331);  lower
pair:  Paracorallium  nix,  part  of  holotype,  SEM  stub  1334.  Both  figures  X20.
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illustrated   for   the   species   B.   tortuosum   by
Bayer   (1956:   figs.   5b,   6c;   1993,   pi.   16),   for
C.   thrinax   by   Bayer   (1996:   figs.   2-3),   and
for  C.   nix   by  Bayer  (1996:   fig.   8).

Removal   of   the   seven   species   from   the
genus,   results   in   19   species   remaining   in
Corallium:   C.   abyssale   Bayer,   1956   (Ha-

waii); C.  borneense  Bayer,  1950  (Borneo);
C.   ducale   Bayer,   1955   (e.   Pacific   Mexico);
C   elatius   Ridley,   1882   (Mauritius   and   Ja-

pan); C.  halmaheirense  Hickson,  1907  (In-
donesia); C.  imperiale  Bayer,  1955  (e.  Pa-

cific  Mexico);   C.   johnsoni   Gray,   1860
(northeast   Atlantic);   C.   kishinouyei   Bayer,
1996   (e.   Pacific);   C   konjoi   Kishinouye,
1903   (Japan);   C   laanense   Bayer,   1956   (Ha-

waii); C.  maderense  Johnson,  1898  (e.  At-
lantic); C.  medea  Bayer,  1964  (w.  Atlantic);

C   niobe   Bayer,   1964   (w.   Atlantic);   C.   re-
gale  Bayer,   1956   (Hawaii);   C.   reginae

Hickson,   1905   (Indonesia);   C.   rubrum   (Lin-
naeus, 1758)  e.  Atlantic;  C.  secundum

Dana,   1846   (Hawaii);   C.   sulcatum   Kishin-
ouye, 1903  (Japan);  and  C  tricolor  John-

son, 1898  (e.  Atlantic).

Paracorallium,   new   genus

Type   species.  —  Corallium   tortuosum
Bayer   1956.

Seven   species   of   Corallium   characterized
by  axial  pits  with  beaded  rims  are  here  rec-

ognized as  members  of  a  new  genus  mor-
phologically distinct  from  Corallium,  here

called   Parac   or   allium:   P.   stylasteroides
(Ridley,   1882),   P.   japonicum   (Kishinouye,
1903),   P.   inutile   (Kishinouye,   1903),   P.   sal-
omonense   (Thomson   &   Mackinnon,   1910),
P.   tortuosum   (Bayer,   1956),   P.   thrinax
(Bayer   &   Stefani   in   Bayer,   1996),   and   P.
nix   (Bayer,   1996).

Diagnosis.  -Cor^iWiiddiQ   with   autozooids
seated   in   deep   pits   in   the   solid   axis,   pits
with   prominently   beaded   margins   especial-

ly near  branch  tips;  axis  with  strong  longi-
tudinal grooves.  Sclerites  including  crosses,

6-  and  8-radiate  capstans  that  may  be  more
or   less   asymmetrically   developed,   forming
double   clubs   in   some   species.   Long   spin-

dles have  not  been  found  in  the  autozooids
of   any   species   of   Paracorallium,   but   oth-

erwise the  range  of  sclerites  is  the  same  as
in   species   of   Corallium.

Etymology.  —  Para,   from   Greek   para   =
near   +   Corallium,   from   Greek   korallion   =
coral.  Neuter  noun.

Distribution.  —  Indo-west   Pacific,   from
Hawaii  west  to  Japan  and  south  to  New  Ca-

ledonia in  the  Pacific,  and  west  to  Mauritius
and   the   Chagos   Archipelago   in   the   Indian
Ocean.   At   moderate   depths,   all   known   re-

cords between  136  and  273  m.
In   the   following   summary   of   nominal

species   at   present   referable   to   Paracoral-
lium, the  species  are  arranged  according  to

their   significant   morphological   characters.

I.  —  Species   with   smooth   double   clubs
(double   carafes,   operaglasses)   predominat-

ing in  the  coenenchymal  sclerites,  which
also   include   6-radiates,   sometimes   7-radi-
ates,   and   crosses;   stubby   rods   in   anthoco-
diae.

A.  —  Colonies   branched   on   all   sides,   of-
ten anastomosing,  major  stems  tend  to  re-

main in  one  plane,  reaching  a  height  of  12
cm.   Cortex   light   red,   axis   white   with   pink
tints.

Paracorallium   inutile   (Kishinouye,   1903),
new   combination

Corallium   inutile   Kishinouye,   1903:626;
1904:28,  pi.  5,  figs.  1,  2;  pi.  7,  fig.  7;  pi.
9,   fig.   18   (in   Japanese);   1905:27,   pi.   5,
figs.   1,   2;   pi.   7,   fig.   7;   pi.   9,   fig.   18  (in
English).

Distribution.  —  Japan:   Shikoku,   Kashi-
wajima,   Tosa,   100-150   m.

B.  —  Colonies   branched   dichotomously,
in   one   plane,   reaching   a   height   of   6   cm.
Cortex   white,   axis   white.

Paracorallium   thrinax   (Bayer   &   Stefani
in   Bayer   1996),   new   combination

Corallium  thrinax   Bayer   &   Stefani   in   Bayer
1996:206,   figs.   1-6.
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Distribution.  —  New   Caledonia,   23°06.50'S,
167°53.74'E,  240  m.

II.  —  Species   with   no   smooth   double
clubs   in   coenenchyme;   predominant   scler-
ites  are  8-radiate  forms  but  a  few  radiates
may   be   somewhat   asymmetrical,   6-   and   7-
radiates  and  crosses  more  or  less  abundant.

A.  — Largest   coenenchymal   8-radiates   are
0.07  mm  in  length.

i.  — Species   with  solid   axis   white.
a. — Cortex  pale  orange,  calyces  of  auto-

zooids   yellow;   many   6-   and   8-radiates
asymmetrical,   tubercles   of   one   side   some-

what enlarged  but  not  as  smooth  spheroids.

Par ac  or  allium  stylasteroides
(Ridley,   1882),   new   combination

Corallium   stylasteroides   Ridley,   1882:225,
pi.   9,   figs.   1-4.—  Bayer   1996:17,   pi.   17.

Distribution.  —  Mauritius,   136   m.
b.  —  Cortex   white,   autozooids   white;   ra-

diates symmetrical.

Parac   or   allium  nix   (Bayer,   1996),
new   combination

Corallium   nix   Bayer,   1996:213,   figs.   7-10.

Distribution.  —  New   Caledonia,   23°06.50'S,
167°53.74'E,  240  m.

ii.  —  Species   with   solid   axis   colored   pink
or  red.

a. — Axis  dark  red  with  white  center,  be-
coming paler  distally,  branch  tips  nearly

white.   Colonies  abundantly  branched  in  one
plane,   with  small   prickle-like  twigs  on  front
and  sides   of   branches;   sclerites   are   8-radi-

ates and  crosses.

Paracorallium   japonicum
(Kishinouye,   1903),   new   combination

Corallium   japonicum   Kishinouye,   1903:
623;   1904:22,   pi.   1,   figs.   1,   2;   pi.   2;   pi.
4,  fig.  3;  pi.   7,   fig.  1;  pi.   8,   figs.  1-6  (in
Japanese);   1905:21,   pi.   1,   figs.   1,   2;   pi.
2;  pi.  4,  fig.  3;  pi.  7,  fig.  1;  pi.  8,  figs.  1-
6  (in  English).

Distribution.  —  Japan:   Kiushu;   off   Tosa,
Shikoku,   100-150   m.

b. — Axis  pale  pink,  becoming  darker  dis-
tally; cortex  pink  or  salmon-colored,  polyps

darker.  Colonies  branched  irregularly  in  one
plane,   twigs  crooked  and  tortuous.   Coenen-

chymal sclerites  are  8-radiates  and  crosses;
anthocodiae  with  small   rods  and  crosses.

Paracorallium   tortuosum,   (Bayer,   1956),
new   combination

Corallium   tortuosum   Bayer,   1956:82,   figs.
5b,  6c,  8e-g.

Corallium,   salomonense   tortuosum,.  — Bayer,
1993:16,   pis.   10,   14-16.

Distribution.  —  Hawaii:   Pailolo   Channel,
153-273   m.

B.  —  Largest   coenenchymal   radiates
reach   a   length   of   0.1   mm   or   more.   Fully
developed   branching   unknown;   coenen-

chyme yellowish,  anthocodiae  orange,  axis
presumably  white  or  pale  pink  in  color.

Paracorallium.   salomonense   (Thomson   &
Mackinnon,   1910),   new   combination

Sympodium   salomonense   Thomson   &
Mackinnon,   1910:168,   pi.   12,   figs.   11,
12;  pi.  13,  fig.  15a,  b.

Corallium   salomonense.  —  Bayer,   1993:14,
pis.   10-13.

Distribution.  —  Salomon,   Chagos   Archi-
pelago, Indian  Ocean,  217-272  m.

Remarks

Authentic   specimens   of   P.   japonicum
and   P.   inutile   received   from   K.   Kishinouye,
and  Ridley's  slide  of  the  sclerites  of  P.  sty-

lasteroides were  available  for  examination.
Other   than   P.   tortuosum,   which   is   repre-

sented by  numerous  specimens  from  five
stations   made   in   the   Hawaiian   Islands   by
the   U.S.   Fish   Commission   steamer   Alba-

tross, no  species  of  Paracorallium  is  rep-
resented by  specimens  from  more  than  a

single   locality.   Consequently,   nothing   can
be   said   about   possible   individual   and   geo-
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graphical   variation.   All   colonies   of   P.   tor-
tuosum   from   Hawaii   (see   Bayer   1993:   pi.
10,   lower   figures)   are   consistent   in   growth
form,  and  bear  a  strong  resemblance  to  the
unique   type   specimen   of   P.   stylasteroides
from   Mauritius,   now   lost   (see   Ridley   1882:
pi.   9,   fig.   1),   but   sclerites   of   Ridley's   slide
(see  Bayer  1993:  pi.  17)  are  sufficiently  dis-

tinct from  those  of  P.  tortuosum  (see  Bayer
1956:85,  fig.  8e-g;  1993,  pis.  14,  15)  to  jus-

tify specific  separation.  However,  the  scler-
ites of  original  material  of  P.  salomonense

(see   Bayer   1993:   pis.   11-13,   and   compare
Thomson   &   Mackinnon   1910:   pi.   13,   fig.
15a,   b)   are   morphologically   so   similar   to
those   of   P.   tortuosum   that   the   latter   was
treated   as   a   geographical   subspecies   of   P.
salomonense,   in   spite   of   the   lack   of   fully
developed   colonies   of   the   latter.   Further-

more, the  growth  form  of  P.  nix  from  New
Caledonia   resembles   in   some   ways   that   of
P.   tortuosum  and  P.   stylasteroides,   and  the
sclerites   of   all   three   are   generally   similar.
Pending   the   discovery   of   additional   speci-

mens, these  nominal  species  are  maintained
as  distinct  but  might  in  future  be  treated  as
a   single   variable   species   widely   distributed
from   Hawaii   to   New   Caledonia   in   the   Pa-

cific and  Mauritius  and  the  Chagos  Archi-
pelago in  the  Indian  Ocean.

Structure   of   the   solid   axis.  —  Investiga-
tions of  Corallium  rubrum  (Linnaeus)  by

Grillo   et   al.   (1993),   summarized   by   Alle-
mand   (1993),   definitively   refuted   the   gen-

erally accepted  theory  of  axis  formation  in
Corallium   proposed   by   Lacaze-Duthiers
(1864),   which   also   had   been   rejected   by
Hickson   (1907:2),   who   stated   that   "It   is
clearly   incorrect,   from   these   [Hickson's]
observations,   to   describe   the   axis   of   the
Coralliidae   as   the   'result   of   spicules   fused
together'   "   by   cement   substance.   Hickson
held   that   "the   evidence   of   comparative
anatomy  suggests  very  forcibly  that  [the  ce-

ment substance]  is  not  formed  by  the  activ-
ity of  the  scleroblasts  but  by  a  modification

of   the   chemical   character   of   the   meso-
gloea."

However,   the   theory   of   Lacaze-Duthiers

subsequently   was   accepted   by   authors   as
late   as   Weinberg   (1976:99,   pi.   20;   1993:51,
fig.   11),   who   published   scanning   electron
micrographs   of   the   axial   surface   showing
presumed  sclerites  embedded  in  the  calcar-

eous mass.
Lawniczak   (1987)   presented   evidence

that   in   C.   johnsoni   the   axis   is   composed
initially   of   "fibrous"   calcite   crystals   fol-

lowed by  "lamellar"  secondary  thickening,
without   participation   of   sclerites.   On   the
other  hand,  Grillo  et  al.   showed  that  in  C.
rubrum   the   axis   is   initially   composed   of
coenenchymal   sclerites   that   form   a   core
subsequently   overgrown   by   secondary
thickening  consisting  of   sheets  of   rectilinear
calcite   crystals   produced  by  an  axis   epithe-

lium cytologically  indistinguishable  from
the   multicellular   scleroblasts   that   produce
the   free   mesogloeal   sclerites.   They   "sug-

gest that  the  axis  epithelium  treats  the  in-
cipient skeleton  as  if  it  were  the  core  of  a

single  sclerite"  and  that  the  scleroblasts  are
a  fragmented  axis   epithelium.

The   discrepancy   between   the   results   of
Lawniczak's   investigation   of   C.   johnsoni
and  those  of  Grillo  et  al.  of  C.  rubrum  led
the  latter  authors  to  conclude  that  "the  fam-

ily Coralliidae  may  exhibit  a  broad  spec-
trum of  octocoral  skeletal  structures,  in-

cluding those  that  are  independent  of  scler-
ites  [sic]   formation  ..."   (1993:127).   They

conclude  that   "...   the   further   study  of   this
species  [i.e.,  C.  rubrum^  and  other  coralliids
has  merit  for  both  systematic s  and  the  gen-

eral process  of  carbonate  skeleton  forma-
tion in  marine  invertebrates."

No   fully   formed   sclerites   more   or   less
completely   incorporated   in   the   axial   mass
were  found  on  the  axial  surface,  as  has  been
observed   in   Corallium   kishinoueyi   (Bayer
1996:   218,   figs.   16,   17),   were   seen  in   any
species   of   Paracorallium.   The   tubercles   on
the  axial  surface  at  the  summit  of  terminal
branches  of  P.  thrinax  and  P.  tortuosum  re-

semble the  tubercles  of  sclerites  more  close-
ly than  axial  protuberances.  Roughly  trans-

verse fractures  of  axis  of  P.  inutile  and  P.
tortuosum   exposed   former   surface   features
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but  no  morphological  features  that  could  be
interpreted   unequivocally   as   parts   of   scler-
ites  even  at  the  center  of  the  axis.  Numer-

ous circular  structures  could  as  reasonably
be  interpreted  as  fragments  of   axial   protu-

berances as  the  broken  ends  of  the  primary
axis   of   sclerites.   Consequently,   it   is   proba-

ble that  sclerites  have  an  insignificant  or
even   nonexistent   role   in   axis   formation   in
Parac   or   allium,   possibly   with   scleroblasts
more  integrated  and  functioning  as  a   frag-

mented axis  epithelium  forming  the  axis  as
if  it  were  one  large  sclerite.  The  bulk  of  the
axial   mass   consists   of   fascicles   of   rectilin-

ear calcite  crystal  oriented  in  various  direc-
tions and  commonly  appearing  "cross  bed-

ded."
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New   taxa   and   combinations   of   Ageratina   from   Ecuador,   Colombia,
and   Venezuela   (Eupatorieae:   Oxylobinae)
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Abstract.  — Thirteen   new  species,   one   new  combination,   and   one   new  forma
of   Ageratina   are   validated,   mostly   from   from   Ecuador,   some   from   Colombia
and  Venezuela.   The  new  taxa  in  subg.  Ageratina  are  Ageratina  adenophoroides,
A.   campii,   A.   cumbensis,   A.   cumbensis   f.   glandulifera,   A.   ewanii,   A.   pariiceps,
A.   pseudogracilis,   A.   rosei,   A.   serrulata,   A.   villonacoensis,   and   A.   websteri,
with  a  new  combination  for  A.  rhodopappa  f.   glandularis.  New  species  in  subg.
Andinia   are   A.   harlingii,   A.   maranonii,   and   A.   regalis.

Efforts   to   complete   the  tribe  Eupatorieae
for  the  Flora  of  Ecuador  have  necessitated  a
review  of   species  of   Ageratina  in   and  near
Ecuador.  The  result  has  been  the  recognition
of   26   species   in   Ecuador,   including   17   of
subg.  Ageratina  and  9  of  subg.  Andinia.  Ec-

uadorian species  include  the  common  A.  pi-
chinchensis   (H.B.K.)   R.M.King   &   H.Rob.,
A.   sodiroi   (Hieron.)   R.M.King   &   H.Rob.,
some  primarily  more  northern  species,  such
as   A.   glyptophlebia   (B.L.Rob.)   R.M.King   &
H.Rob,   and   A.   tinifolia   (H.B.K.)   R.M.King
&   H.Rob,   and   a   specimen   of   the   primarily
more   southern   species,   A.   glechonophylla
(Less.)   R.M.King   &   H.Rob.   One   name   that
has  been  used  in  previous  studies  now  falls
into   synonymy,   A.   exerto-venosa   (Klatt)
R.M.King   &   H.Rob,   proves   to   be   the   same
as   A.   fastigiata   (H.B.K.)   R.M.King   &
H.Rob.

For   useful   references   on   Ageratina   see
King   and   Robinson   (1970,   1990)   and   Turn-

er (1997).
Ten  of  the  new  species  are  known  from

Ecuador,   Ageratina   pseudogracilis   only
from  Venezuela   and   two  species,   A.   ewanii
and   A.   serrulata   only   from   Colombia.   The
latter   three   species   all   have   similar   small
shrubby  habits   and  glabrous  to  nearly   gla-

brous achenes.  The  differences  are  dis-
cussed most  completely  under  Ageratina

serrulata.

Measurements  of  heights  of  heads  in  the
following   descriptions   include   involucres,
corollas,   and  pappus,   but   exclude  emergent
styles.

Ageratina   {Ageratina)   adenophoroides
H.Rob.,   sp.   nov.

Fig.  1

Type:   Ecuador.   Bolivar:   Carretera   Chil-
lanes  —  Tiquibuso,   en   restos   de   vegetacion
y  sembrios  en  vegetacion  de  borde  de  car-
ratero,  en  el  sector  de  San  Jose  de  Guaya-
bal,   Or55'S,   79°05'W,   2100   m,   3   Sep   1987,
Zak   &   Jaramillo   2701   (holotype   US,   iso-
type  MO).

Ad   A.   adenophora   in   glandulis   stipitatis
numerosis   similis   sed   in   laminis   foliorum
apice  acuminatis  et  in  floribus  e  bracteis  in-
volucri   vix   excedentibus   differt.

Subshrub   to   6   dm   high,   vegetative
branches   not   seen;   stems   brownish,   terete,
densely   covered   with   minute   stipitate   glan-

dular hairs;  internodes  7-10  cm  long.
Leaves   opposite,   petioles   1.0-2.5   cm   long,
slightly   broadened   distally;   blades   membra-

naceous, broadly  ovate,  5-8  cm  long,  3-5
cm   wide,   base   broadly   obtuse   to   subtrun-
cate,   acuminate   at   petiole,   margins   serrate
with   15-20   short   teeth,   apex   abruptly   acu-

minate, surfaces  concolorous,  dark  dull
green,    adaxial    surface    evenly    pilosulous.
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