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ABSTRACT: Pragilidium fissile is a new species of this rare genus. It somewhat resembles F. 
subglobosum. It differs from the latter in having a slot and a pore in the first apical plate 1' (the 
nomenclature of dinoflagellate plate designation follows the Kofoid system}. Both species are also 
distinguishable by noticeable differences in Po, l"" and 1'".  Pendinium tyrrhenicum is a small 
species differing from all the other known species of Peridinium in its shape, apical channel and 
several plates, especially some of the sulcal components. Alexandrium foedum somewhat resembles 
A. balechii, but it differs from the latter in that its width is greater than its length, and in the 
characters of all the main sulcal plates. The above listed species were found in a sample from the 
Tyrrhenian Sea. The fourth species, Alexandrium andersoni, is a small dinoffageUate obtained in 
coastal waters off Cape Cod. It differs from all the other species of the minutum group in the very 
typical shapes of both the 6" and the S. s. Pentapharsodinium daleii Indelicato and Loeblich is 
transferred to Pendinium. 

I N T R O D U C T I O N  

Dur ing  the  rev i s ion  of ma te r i a l  r e c e i v e d  f rom di f ferent  count r i es  in m y  s e a r c h  for 
d inof l age l l a t e s  of the  g e n u s  Alexandrium,  s o m e  n e w  or v e r y  rare  spec ies  w e r e  found,  

s o m e  b e l o n g i n g  to the  g e n u s  just  m e n t i o n e d ,  s o m e  to o ther  gene ra .  Mos t  of t he  spec i e s  

not  b e l o n g i n g  to Alexandr ium w e r e  lef t  a s ide  for a future ,  de t a i l ed  study.  H o w e v e r ,  two  
n e w  spec ies  found  in the  Gulf  of Sa l e rno  w e r e  c o n s i d e r e d  of spec ia l  i n t e re s t  and  t h e y  a re  

the re fo re  p r e s e n t e d  here ,  t o g e t h e r  w i th  two n e w  Alexandf ium.  
O n e  of the  spec ies  is a Fragilidium, qui te  a ra re  g e n u s  w h i c h  presen ts ,  in add i t i on  to 

its rarity, the  i n t e r e s t i ng  aspec t  of its usua l  assoc ia t ion  wi th  d e n s e  popu la t ions  of s o m e  
"Gonyaulax s. 1.", u p o n  wh ich  it o f ten  feeds .  T h e  o the r  spec ies  b e l o n g s  to Peridinium s. 
str., a g e n u s  a lmos t  u n k n o w n  in s ea  waters .  

T w o  n e w  Alexandr ium w e r e  also found,  one  in t he  s a m e  s a m p l e  f rom the  Gulf  of 

Sa lerno ,  and  the  o the r  n e a r  C a p e  C o d  on the  At lan t ic  coas t  of Nor th  Amer ica .  

M A T E R I A L S  A N D  M E T H O D S  

T h e  ma te r i a l  s t ud i ed  was  found  in a r ich p l a n k t o n  s a m p l e  f rom the  Gul f  of Sa le rno ,  

Italy, tha t  h a d  b e e n  k ind ly  sent  by  Dr. A. Z ingone ,  f rom the  S taz ione  Zoo log ica  di N a p o h ,  
and  in a s ample  of a c lonic  cul ture  i so la ted  and  m a i n t a i n e d  in t he  Woods  H o l e  O c e a n o -  

g r aph i c  Ins t i tu t ion by  Dr. D. R. Ande r son .  T h e  l a t t e r  clonic cu l ture  is b a s e d  on  a cel l  

o b t a i n e d  n e a r  the  shores  of C a p e  Cod.  
M a n y  t h e c a e  of e v e r y  spec ies  h e r e i n  p r e s e n t e d  w e r e  isola ted,  o r ien ted ,  d r a w n  a n d  
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m e a s u r e d  and  thereaf ter  subjec ted  to the usual  t rea tment  wi th  sodium hypochlor i te  for 
the  separa t ion  of the plates.  The plates  were  examined  unde r  immers ion  oil and  with 
phase  contrast. The thecae  of Alexandrium andersoni were  also s t a ined  wi th  iodine and 
Cresyl  blue.  

In the  description,  the  measu remen t s  are a lways expressed  in ~m and  thus the  
symbol  is often omitted.  The following abbrevia t ions  have  b e e n  used:  L for  length,  Trd for 
t ransverse  d iamete r  ( transdiameter) ,  and  A for max imum width.  

DESCRIPTIONS AND DISCUSSIONS 

Fragilidium fissile n . sp .  

Fragilidium fissile n. sp. (Figs 1-11). Medium size, spheroidal .  Ep i theca  somewhat  
convex-conical  with a discernible  apical  protrusion. Hypo theca  regular ly  r o u n d e d  (Fig. 1) 
or, more frequently,  with a slight an tap ica l  flattening. Cingulum regu la r ly  bu t  not  deep ly  
excavated ,  wi thout  lists, descend ing  about  0.5-0.75 width.  Thecal  wal l s  very thin. 
Normal  p la te  pat tern:  Po,4',  8", 9-10 C, 7 "', 2 "", 1 P and 7 S. 

Po is large,  i r regular ly  oval - rhomboida l  with two dorsal  s ides of e q u a l  or different  
lengths,  and  two longer  ventra l  sides t aper ing  to an acute  ventra l  angle .  The  r ight  ventra l  
marg in  is s traight  to concave,  and  the left one s t raight  to gent ly  convex. Somet imes  the  
r ight  angle  is bde f ly  t runcated.  Inside this plate,  there  is a long and  n a r r o w  slot in the 
shape  of a somewha t  i r regular  wa lk ing  cane with th ickened  borders .  All  a round  the slot 
there  are  many  pores.  

There  are  four apical  plates:  the fourth is s ix-s ided and  is the  smalles t ;  1', seven-  
sided,  is much bigger .  The 2' is la rger  than in other  species  and  it is a lmost  t r iangular  with 
a t runca ted  apex.  The 3',  s ix-sided,  is also wider  tha~l in other  species.  

The 1" (clearly the  homologue  of 1' of Alexandrium) is narrow, r a the r  high,  with a 
short  re inforced c ingular  border ,  two right  borders  of about  the  same length ,  a longer  left 
marg in  and  a short  and  s teep ly  s lant ing anterior  one (or left-anterior).  

In the hypotheca ,  the first pos t -c ingular  is na r row- t rapezo ida l  in shape ,  its l ength  
more than doubl ing  its width.  Its re inforced internal  marg in  is shght ly  concave  anter ior ly  
and  sl ightly convex posteriorly.  The  7"' is t rapezo ida l  wider  behind .  Because  of its 
position, this p la te  is more  a per isulcal  ("antapical")  p la te  than  a pos tc ingular .  

The first an tap ica l  is essent ia l ly  f ive-sided,  t ransversa l ly  and  o b h q u e l y  e longa ted  
and  nar rowing  to the  lef t -dorsal  end. The  second an tap ica l  is of a lmost  the  s ame  leng th  in 
the  t ransversa l ly  obhque  direct ion but  is conspicuously  wider .  

The pla te  P is very  la rge  and  asymmetr ica l ly  pentagonal .  
The sulcal p la tes  are  as seen  in the  Figures  7-11. The most  impor t an t  poin t  to be  

s t ressed is that  the  p la tes  S.s.a. and  the S.d.a. are not  very  long. The S.s.p. is l ike an axe  
anter ior ly  wide.  The  S.s.a. is four angled,  wider  than  high, and  w i d e n i n g  a htt le to the  
right. The  S.d.p. is short. The S.p. is nar row and h igh  (as h igh  as the  S.s.p.). 

Dimensions:  L 44-57. A usual ly  about  equa l  to L, somet imes  a ht t le  shorter :  41-56; 
Trd. 3--4 #m less than  A. 

Discussion: The theca l  wal ls  are  very  thin and most  of the specirnens  are  found with  
the  ep i theca  and hypo theca  par t ia l ly  or comple te ly  separa ted ;  in the  first case, bo th  
hemi thecae  join in the  ventral  part.  Not rarely,  the  three  regions  (the epi theca ,  the  
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Pigs 1-18. Fragih'dium fissile and Peridinium tyrrhenicum. 
Pigs 1-11. Fragilidium fissile; Pigs 1-2: ventral view; Pig. 3: Epitheca, apical view; Fig. 4: Apical 
pore plate (Po) from 3 different specimens; Fig. 5: Hypotheca, antapical view; Fig. 6: Plate 1" from 3 

different specimens; Pigs 7-11: Sulcal plates 
Figs 12-18. Peridinium tyrrhenicum; Pig. 12: Ventral view; Pig. 13: Dorsal view; Fig. 14: Hypotheca, 
antapical view; Fig. 15: Epitheca, dorsal view with hexagonal plate 2a; Fig. 16: Epitheca, apical 

view; Fig. 17: Sulcal plates; Fig 18: Plate 1' and very long plate X 

c ingulum and  the hypotheca) join in the ventral  region and  are completely separated in 
the rest. This fact introduces some uncer ta inty  concerning the length of the intact  cell. 
Because of the same reason, most of the thecae studies were empty. In the very few 
specimens with protoplasm, cell contents were rather homogenous  and  inges ted  cells 
were not observed; thus there is no evident  phagocytosis as in F. heterolobum and  in  P. 
mexicanum. Nonetheless,  it is interest ing to note that like other congeneric  species 
F. fissile seems to thrive in waters with abundant ,  small Gonyaulacidae (Gonyauiax 
poIyedra and  Alexandrium spp.) 

Most of the thecae have 4' {only one with 5'), 8" (one with 9"}, 10 C (two thecae with 9 C}. 
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In one ep i theca  there  was a small  extra  in terca lary  plate.  There  were  no var ia t ions  in the 
hypo theca l  p la te  pattern.  

Pragilidium is a genus  rarely c i ted  and  up to now only two spec ies  have  been  
recorded:  the  type  species  F. heterolobum'Balech (Balech, 1958}, and  P. subglobosum 
(v. Stosch) Loebhch which was first desc r ibed  as Helgolandinium subglobosum. In a 
p a p e r  in press  I descr ibe  another  species  from the west  coast  of Mexico,  Fragilidium 
mexicanum and  I also transfer  Goniodoma lacustre to Fragih'dium (Balech, 1988). Thus, 
the  new species  has  to be  compared  with those  four: only one of them, P. lacustre, is in 
fresh water .  P. lacustre is of a qui te  different  shape,  with a tall  epi theca ,  m u c h  h ighe r  than  
the hypo theca  and  has  10 prec ingula r  and  5 apical  plates.  The  hypo theca l  p la tes  are also 
signif icantly different. 

F. heterolobum is of a different  shape.  Its 1" is four-sided, 1"" quad rangu la r ,  almost 
square,  and  all its sulcal plates  are  different. I wou ld  hke  to stress the very  typica l  S.s.p. of 
the  type  species,  the short S.p., the small  S.s.a. and  the very long S.d.a. Besides,  it 
normal ly  has  11 c ingular  plates.  

P. mexicanum has a ra ther  small  1', smal ler  than  4' (the opposi te  in the  n e w  species) ,  
its Po is narrower,  1 " is four angled,  much shorter  and  it has,  hke  P. subglobosum, a 
pecul ia r  slot s i tua ted  near  the c ingular  border  end ing  in a pore;  its first an t ap i ca l  is b road  
and the S.p. is very  short. 

The closest species  is F. subglobosum which  shares  with the new spec ies  the  g lobose  
form, the na r row and  high pen t agona l  1", the  tong S.p., the  ra ther  short  S.d.a.,  and  the 
shape  of both  left sulcal plates.  However ,  it  has  impor tant  differences,  l ike  the  nar row 
Po, the  1" wi th  a slot and  pore  as in P. mexicanum, the ra ther  wide  1"" a n d  wide  quad-  
rangula r  1"'. 

The ep i the t  "fissile" is a Latin adjec t ive  me a n ing  "easi ly spht".  Pragilidium fissile 
has been  found in low numbers  in the Tyr rhen ian  Sea, Gulf of Salerno.  

Peridinium tyrrhenicum n. sp.  

Peridinium tyrrhenicum n. sp. (Pigs 12-18). Small  species,  pen tagona l -py r i fo rm with 
ne i ther  apical  nor antapica l  horns. Epi theca  conical,  with a sl ight  apical  concavity.  The 
apical  reg ion  shows four very small  points, the two internal  points  co r re spond ing  to the  
optical  sect ions of p la te  Po, and  the two ex te rna l  points  co r respond ing  to the  ra ised  
borders  of the  apical  plates.  

The hypo theca  has a f la t tened an tap ica l  region with the  left ang le  somewha t  
protruding.  When  the theca  is seen  with the apex  a httle ra i sed  toward  the observer ,  this 
protrusion becomes  more evident .  The left s ide of the  hypo theca  is s o m e w h a t  sinuous. 

Cingulum excavated,  de scenden t  (about 0.5), without  hsts. 
Plate pa t t e rn  Po,X,4', 3a, 7", 4 C plus T, 5"',  2" '  and  4 S. 
Epi theca  of the  or tho-hexa type. Plate X very  long, 1 ~ rhombic  of m e d i u m  width.  The 

fourth p rec ingu la r  is ra ther  low, lower  than  the hexagona l  2a, which  is the  longes t  of the 
in terca lary  pla tes .  

Regard ing  the hypotheca ,  the  g rea t  dissimilar i ty of the an tap ica l  p la tes  should be 
stressed,  the  first one be ing  much  smal ler  than  2"". This fact p roduces  a h igh  a symmet ry  
of 3"', a pla te  tha t  shows a very  short  left poster ior  marg in  which  is about  1A the  length  of 
the right poster ior  border.  
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The  c ingulum is formed by  4 plates  of almost the same length.  At  the  left  end  of the 
cingulum, a t ransi t ional  or T-pla te  is added,  about  as h igh  or a little h igher  than  wide,  
with a s lant ing left posterior  marg in  and a short r ight poster ior  marg in  of opposi te  
inchnation.  This p la te  is genera l ly  somewhat  wider  anteriorly. 

S.a. very narrow, quadrangular ,  with a posterior  marg in  s t rongly concave  and  the 
right ang le  projected.  

The concavity of the  S.a. holds the posterior  end  of the  S.s. which  is i r regular ly  
t r iangular  with the apex  briefly t runcated;  the poster ior  marg in  slants to the  r ight  and  the 
poster ior  par t  of both  la tera l  sides are s trongly curved to the ventra l  face. 

The  S.d. has  a ra ther  long neck  and a body  more or less s t rongly ben t  ho ld ing  a 
sl ightly dif ferent ia ted wing, with the free marg in  convex or bi-convex.  

The S.p. is longer  than  wide,  with pro jec ted  anterior  angles,  the  left one b e i n g  more 
prot ruded.  This p la te  is s trongly concave ventral ly.  

A med ium pla te  was ne i ther  isolated nor complete ly  recognized.  
The thecal  walls  are ra ther  thin, hyahne,  without  sculpture  but  with ra ther  large  

pores.  
The pro toplasm is dark,  with chloroplasts,  and  it a lways  shows two la rge  la tera l  

d ip lopirenoids  at the c ingular  level. Nucleus  spheroidal  and  central .  
Dimensions:  L 25.5 -33,  most of the thecae  less than 30; A 21-29; Trd. 20-25.5. The 

rela t ionship L/A is somewha t  variable.  
Discussion: On first sight, this dinoflagel la te  was recorded  as a spec ies  of Scripp- 

siella. The pla te  analysis  showed  that  its sulcal  and  especia l ly  the  c ingular  s t ructures  do 
not fit those found in that  genus,  but  cor respond to the genus  Peridinium s. str. The 
f inding of a species  of Peridinium in mar ine  waters  is unusual .  Up to now, Peridinium is a 
genus  almost  confined to fresh waters,  a l though some thecae  be long ing  to this genus  can 
be found in coastal  waters .  In this case, it is ev ident ly  a species  thriving in mar ine  coastal  
waters  since it was wel l  r ep resen ted  in this sample.  The species  n a m e d  Ensiculifera 
loeblichii Cox & Arnott,  1971, also obta ined  in mar ine  waters,  is not  an Ensiculifera but  a 
true Peridinium. Its descr ipt ion is very de ta i led  concerning isola ted  plates ,  bu t  lacks  
detai ls  that  would  he lp  its identification, such as a good figure showing the gene ra l  shape  
of the  species  {see "Discussion" in Dale, 1977}. From the pla tes  (1.c., 1971, Figs  1--4} it 
seems quite oval  in shape,  differing from the species  descr ibed  here,  which  has  a convex-  
conical  ep i theca  and a regular ly  rounded  hypotheca .  Thus, it seems  safe to suppose  that  
P. loeblichii is different from that  descr ibed  above.  Cox & Arnot t  {1971) gave  no deta i l  of 
the sulcal plates,  which  are impor tant  taxonomic clues. If F igure  27 represen t s  wel l  the 
S.d. and  the S.p., they both seem different from those in Peridinium tyrrhenicum. 

In the same pape r  in which  Dale transfers loeblichii to Peridinium (loc. cir.), he 
descr ibes  another  closely re la ted  form which he names  Peridinium faeroense Paulsen;  
however ,  it c lear ly differs from P. faeroense as descr ibed  by  Paulsen {1905} in the  
epi theca l  shape  and the 1'. Dale ' s  P. faeroense was t ransferred to Scrippsiefla by  Dodge  
(1982} as Scrippsiella faeroense, and later  on a l located  by Indel icato & Loebhch (1986} to 
the new genus  Pentapharsodinium, as P. daleii n.sp. 

Dodge ' s  proposal  has to be  re jected because  P. faeroense sensu Dale has  five 
cingular  plates  and  thus cannot  be  accep ted  in Scrippsiella, a genus  with six cingulars.  
Besides, the combinat ion Scrippsiella faeroense is p reoccup ied  (Balech & Soares,  1966). 

In my opinion, the genus  Pentapharsodinium does not have  enough  subs tant ia t ion  
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and is a synonym of Peridinium. Therefore,  accept ing  the species  daleii I propose  
Peridinium daleii (Indehcato & Loeblich) as a new combinat ion (= Pentapharsodinium 
daleii Indel icato & Loebhch 1986, p. 154). It differs from P. tyrrhenicum in t h e  hypo theca l  
shape,  shorter  apical  channel ,  tall 4", smaller  2a, and  in all its sulcal p la tes ,  espec ia l ly  its 
short S.p. 

I have  not  found any f reshwater  species  r e sembl ing  this new one. This has  been  
k ind ly  conf i rmed by  A. Boltovskoy. 

The  specific name  derives from the Tyrrhenian  Sea  where  the spec i e s  was  found. 

A l e x a n d r i u m  f o e d u m  n .sp .  

Alexandrium foedum n:sp. (Pigs 19-33). Of med ium size. In frontal v iew,  its contour 
is i r regular ly  hexagonal .  The sides of the  ep i theca  and  hypo theca  are s o m e w h a t  concave  
at their  bases.  Both theca l  ends  are i r regular ly  f lat tened.  The hypo theca  is u sua l ly  s l ightly 
s lant ing to the r ight  and  forward. The ep i theca  is somet imes  incl ined But in  the opposi te  
direction, and,  not  rarely,  dep res sed  sl ightly in its centre. In la teral  v iew,  the  theca  is 

28 Z9 32 

Figs 19-33. A1exandrium [oedum. Figs 19-20: Ventral view; Fig. 21: Lateral view; Fig. 22: Apical 
view of some epithecal plates; Fig. 23: Epitheca, apical view; Fig. 24: Hypotheca, antapical view; 
Fig. 25: Plate Po of 2 different specimens; Pig. 26: Hypothecal plates 5"' and I"'; Figs 27-32: Sulcal 

plates; Fig. 33: Plate S.p. and 2 .... 
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i r regular ly  ell iptical  with its longi tudinal  axis shghtly obhque  from the anter ior -dorsa l  
end  to the posterior  ventra l  end. 

Cingulum descendent ,  usual ly  by  less than one c ingular  width  (0.5-0.75), s t rongly 
excavated,  wi th  re inforced margins  and narrow but  not iceable  c ingular  hsts, about  2 ~m 
wide. 

The  Po plate  is compara t ive ly  small, with comma or central  fo ramen not  s t rongly 
marked~ the callus is poor ly  developed;  i r regular  marg ina l  pores,  

Plate 1' not  in contact  with Po, far away  from it, with two unequa l  r ight  sides, a ra ther  
long poster ior  or c ingular  border  and  a longer  left one. There  is also an  anter ior  side 
always very short, somet imes  almost  poin ted  and connec ted  to 2'. No vent ra l  pore.  

Plate 2' ventra l ly  pro jec ted  in a very nar row section, a lways  much na r rower  than  the 
dorsal  moiety. The 3' is of the usual  asymmetr ica l  s ix-s ided shape.  

The last p rec ingula r  p la te  is of med ium to narrow width; its left  poster ior  side, 
ar t icula ted with  S. a., is re inforced and genera l ly  concave, somet imes almost  straight.  

In the  hypotheca ,  1"' has a short internal  border ,  concave to convex, s t rongly 
reinforced, somet imes  bea r ing  a very narrow hst. The 5"' also has  a wel l  re inforced  
internal  border ,  but  bears  a conspicuous sulcal hst as well. 1"" short  and  wide,  with 
th ickened  in ternal  marg in  with no easi ly de tec tab le  sulcal list. 2"" about  twice as long 
(dorso-ventral  axis) as wide.  

The sulcus has  severa l  typical  features.  Because of the  curvature of the  left end  of the  
cingulum, the S. a. "in situ" seems nar rower  than it real ly is, and  projects  a smal l  poin t  to 
the r ight  somewha t  inden t ing  the epi theca.  The indenta t ion  of the anter ior  par t  of the  left  
sulcal marg in  is d e e p e r  and  more obvious than in most of the species  b e c a u s e  of the  
th ickened  marg in  of 1"', the  width  of S.s.a. and  its superficial  location. The  poster ior  end  
of the sulcus is s t rongly ben t  to the right. 

The S. p. is long and narrow. Its ventra l  section is s lant ing from the vent ra l  end  to left 
and  its posterior  segment ,  which is longer,  slants to the right. The anter ior  border ,  V- 
shaped,  is th ickened.  This plate  has strong i r regular  pits except  in a nar row m e d i a n  zone. 

The S. a. is ra ther  narrow, with borders  (except ing the left one} th ickened .  The 
anter ior  one is almost  s t raight  but  in te r rupted  in the middle  by  a very  pecuha r  round  
indentat ion.  Deep  poster ior  sinus. 

The two la tera l -poster ior  plates  are short, expecia l ly  the S.s.p. This p la te  has  a long 
and  obhque  poster ior  border ,  an in ternal  one that  is th ickened,  a very  short  left poster ior  
border,  a left anterior,  s lant ing and  about  twice as long, and  a very short  r ight  anter ior  
border  which holds the  S.m.p. In the S.s.p. there  are  a lways  some pores  close to the 
external  margin.  

The S.d.p. is narrow, with a genera l ly  convex external  margin,  a s t ra ight  in terna l  one 
with a short anter ior  s egmen t  s lant ing from the anter ior  and  r ight  par t  to the  left- 
posterior;  in this s egmen t  a small  pen t agona l  S.ac.p. p la te  is p laced.  The poster ior  marg in  
of the S.d.p. is a lways  th ickened,  especia l ly  at the in ternal  angle  which pro t rudes  behind .  

S.s.a. wide,  a lmost  as wide  as long, with a long s t raight  and  re inforced anter ior  
margin,  two externa l  borders,  the anterior  one almost vert ical  and  the poster ior  moiety,  
much shorter, s lant ing to the  right. The also th ickened  in ternal  marg in  is e i ther  convex or 
d iv ided  into two straight  unequa l  segments .  Rather numerous  pores.  

S.d.a. coarse,  t r iangular ,  about  as long as wide.  Its s lant ing anter ior - in terna l  marg in  
supports  a long S.ac.a. plate.  
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The two m e d i a n  plates  are well  deve loped  and are as shown in the  F igures  28-29. 
The S,m.p. somewha t  over laps  the S.ac.p. 

All  the  gene ra l  plates  have  a strong, ra ther  dense  and  i r regular  po ru la t ion  ex tend ing  
to the c ingulum and  to some of the  sulcal plates.  

Nucleus  in the  usual  form, t ransversal ly  e longated  and  curved.  
Dimensions:  L 37-48.5; A 40-53; Trd. equa l  to or a lit t le less than  L. There  is a wel l  

d iscernible  dorso-ventra l  compression.  
Discussion. Because  of the  type  of 1', the ra ther  rough aspect ,  the  w i d e  S.s.a. and  the 

long S.p. the  most  similar species  to this new one is A. balechii (Steidinger ,  1971) Balech, 
1985, which  was  also found in the  same  sample.  However ,  it  is easi ly  d i s t ingu i shab le  by  
be ing  wider  than  long, by  having  a not iceable  incl inat ion of the long i tud ina l  axis in 
la tera l  v iew (apparent ly  inc reased  because  the ep i theca  is s o m e w h a t  more  dorso- 
ventra l ly  f la t tened  than  the  hypotheca)  and  by  the dist inctive shapes  of all the  main  
sulcal plates.  It does  not seem necessary  to stress the differences f rom other  species  
because  they are  too evident .  

The  epi the t  is the  Latin adject ive  "foedum",  me a n ing  "ugly".  

A l e x a n d r i u m  andersoni  n . sp .  

Alexandrium andersoni n.sp. (Figs 34-50). Small, b road ly  oval. Ep i theca  convex 
conical, with apex  somet imes  shght ly  flat tened. Hypotheca  hemispher ica l ,  usual ly  with 
an almost  impercep t ib le  obhque  flattening. Nei ther  sulcal  nor  c ingular  lists. C ingulum 
regular ly  but  not  d e e p l y  impressed,  descend ing  by  a httle less than  one c ingu la r  width.  

Po oval- t r iangular ;  genera l ly  with the dorsal  marg in  s t rongly s lan t ing  and  almost  
straight.  Fo ramen  shght ly  m a r k e d  with a very thin callus. 

Pigs 34-50. Alexandrium andersoni. Figs 34-37: Ventral view; Pig. 38: Epitheca, apical view; Fig. 
39: Plate Po; Fig. 40: Plate 6" and 1'; Fig. 41: Plates 6", 1', 1" and sa; Pig~ 42: Plate 1' of 4 different 
specimens; Fig. 43: Sulcal plate sa; Pig. 44: Sulcus with some adjacent plates; Figs 43--49: Sulcal 
plates; Fig. 45: Plate S.s.p.; Fig. 46: Plates S.m.p. and S.s.p.; Fig. 47: Plate S.d.p. of 5 different 
specimens, the most right one together with plate S.ac.p.; Fig. 48: Plate S.d.a.; Fig 50: Optical 

section, showing the very thick and strongly curved nucleus 
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Plate 1' narrow, with a small  ventra l  pore;  more or less pointed anteriorly and  in most  
of the  thecae  connec ted  to Po only indirect ly  by  a thread- l ike  formation. Plate  2' 
compara t ive ly  broad,  with a dorsal  m a r g i n s o m e w h a t  longer  than  in most of the  species.  
3' hexagonal ,  ra ther  h igh  and  almost symmetrical .  In the prec ingular  series, the  p la te  6" is 
very character is t ic  with two straight  and  s lant ing left sides; its c ingular  bo rde r  is short, 
genera l ly  equal  to or shorter  than the anter ior  one. 

In the hypotheca ,  1"" is wide; its sulcal marg in  is but  sl ightly th ickened,  s l ightly 
convex or sinuous and  almost  vert ical  for most  of its length.  The 2"" is longer  than  wide.  

The  anterior  sulcal plate,  S.a., is much wider  poster iorly than anteriorly.  The  anter ior  
border  is short and  s t raight  to somewha t  irregular .  The uncinate  process  is s t ra ight  and  
s t rongly inchned.  The posterior  notch is wide  bu t  not  very deep.  The left apophys i s  is 
ra ther  narrow and also obl ique but  not  as much  as the right one. 

The S.p. is wider  than  long. Its main  ventra l  border  is d iv ided  into two more  or less 
concave  moiet ies  which  uphold  the two poster ior  la tera l  plates.  Typically,  it is s lant ing 
poster ior ly to the left. To the r ight  there  is another  ventral  border ,  shorter, s t ra ight  and  
s lant ing in the opposi te  direction, ar t icula ted to the  posterior  border  of 5" '. The left  s ide of 
the  S.p. is much shorter  than the r ight  side. 

The S.d.p. is nar row with a short anter ior  border ,  the r ight  one be ing  somewha t  
obl ique and a bit  convex. The poster ior  side is in genera l  i r regular ly  convex, somet imes  
almost  straight. The  left side is d iv ided  into two segments :  the anter ior  one, a bi t  
reinforced, is oblique,  and  the posterior  one, not  reinforced, is almost vertical;  the  obl ique  
or anter ior  part  is almost  as long as the poster ior  one, occasionally longer,  and  the 
indenta t ion  thus formed is filled with a very tiny and  narrow S.ac.p. 

The  S.d.a. is somewha t  var iable  but  in gene ra l  relat ively narrow. The two S.m. p la tes  
are wel l  developed.  The  S.m.p. is charac te r ized  by  be ing  nar row and  longer  than  in most  
of the  species.  The S.ac.a. could not be  isolated.  

The  pro toplasm is sparsely  p igmented .  The cysts, almost of the same shape,  are  
not iceably  darker .  The nucleus,  of the usual  C-shape,  is very thick and s t rongly curved.  

Dimensions:  L 21-35; the majori ty  of the thecae  are  less than 30 ~tm in length.  A 
18-33. 

Discussion: In spite of the fact that  some large  spec imens  (i.e. > 35 ~tm) are  occasion-  
ally seen, this species  is natural ly  inc luded  in the group of small  species,  of a ra ther  
regu la r  oval  shape,  longer  than wide.  It is also a l located  to the group of species  wi th  1' of 
the normal  type, connec ted  to Po, and  with a smal l  ventra l  pore. However ,  in most  of the 
thecae  the anterior  end  of this plate  is po in ted  and  pro longed  into a th read  connec t ing  it 
to Po. Because of these  characterist ics  this new taxon seems re la ted  to A. minu tum I--Iahm. 
The S.p., wider  than  long, is a feature shared  with A. minutum and with the  others  of the  
minutum-group.  Nonetheless ,  it differs clear ly from them by t h e  shape  of all the  sulcal  
plates,  especial ly  by  the S.a., and  by  the 6", both  of which are quite character is t ic  of this 
n e w  species.  In a few other  congener ica  taxa, l ike A. ostenfeldfi, the S.a. has  a s t raight  
and  very  slant ing r ight  apophysis,  but  they  be long  to other  groups differing much  in size, 
shape  and other details.  

It is convenient  to stress the quite unusua l  shape  of 6". This plate,  toge the r  wi th  the 
S.a., are features that  set A. andersoni apar t  from all other  congener ic  taxa. The  fact that  the 
shape  of 6" is sufficient to identify this new taxon is a lucky circumstance,  as theca l  analysis  
is, at least  in the mater ia l  examined,  quite difficult due to the tenuousness  of the  plates.  
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