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Examination of type material showed that 8 taxa must be reduced to synonomy with 
Thalassiosira punctigera (Castr.) comb, nov., an extremely variable species as to size 
and valve structure. Preliminary experiments indicated a certain relationship between 
the areola size and the temperature at which clonal cultures had been grown. While 
previously known from the North Pacific and the South Atlantic Oceans in addition 
to a single record from the Caribbean Sea it has since 1979 been recorded regularly in 
the Skagerrak (between Denmark and Norway).
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Stosch on the  occasion o f his 75-years’ b irthday  on the 
4 th  o f June  1983.

Introduction

E thm odiscus punctiger  C astr. and E. japonicus  Castr. 
w ere described from  m ateria l collected  in th e  Tokyo 
Bay by th e  C hallenger E xpedition  (C astracane  1886). 
P eragallo  in T em père & Peragallo  (1 8 8 9 -9 5 : 56) p ro ­
posed the com bination Coscinodiscus punctiger; E. 
japonicus  was not m entioned  in this context.

M üller-M elchers (1953) com pared m ateria l from  
coastal w aters o f S outh  A m erica and N ew  Z ealand  w ith 
the type slides of E. punctiger  and  C oscinodiscus vere­
cundus, th e  la tte r described by A . M ann (1907) from  
the O kho tsk  Sea. A s a conclusion M üller-M elchers 
s ta ted  th a t E . punctiger, C. verecundus, and also C os­
cinodiscus angstii var. granulo m arginatus G ran  d e ­
scribed in G ran  & A ngst (1931) from  F riday  H arbor, 
Puget Sound w ere conspecific. T he com bination  C os­
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cinodiscus punctiger was suggested fo r the second tim e 
(M üller-M elchers 1953: 465). T h e  com parison included 
E. japonicus and C. angstii G ran  var. angstii although 
they w ere no t listed as synonym s of C. punctiger; M ül­
ler-M elchers’ paper is som ew hat am biguous on this 
point, how ever.

Fryxell (1978) m ade a parallel study com paring the 
type m aterial o f E. japonicus  (B M  slides from  th e  F. W. 
Payne C ollection m ade from  the C hallenger m aterial, P.
A . Sims pers. com .) w ith som e o f G ran ’s sam ples o f C. 
angstii (sam ples deposited  in IM M B , U niversity of 
O slo) toge ther with a clonal culture established from 
the type locality. She concluded tha t C. angstii was 
conspecific w ith E. japonicus. M akarova (1970) had 
already proposed the com bination  Thalassiosira angstii 
(G ran ) M akarova. T he affiliation to  genus was verified 
by Fryxell (1978). By th e  use o f  e lec tron  m icroscopy the 
presence o f stru tted  processes, one labiate process, in­
ternal cribra and ex ternal fo ram ina, and occluded p ro ­
cesses was dem onstrated . A lthough  E. japonicus has 
p riority  over C. angstii, Thalassiosira japonica  would 
have been a la te r hom onym  o f T. japonica  K iselev, also 
described from  th e  N orth  Pacific O cean (K iselev 1935). 
N either M akarova n o r Fryxell included K iselev’s ma-
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Figs 1-4. Thalassiosira punctigera, LM. Tokyo Bay, Japan, Challenger Expedition. Figs 1, 2. Type slide oí Ethmodiscus punctiger, 
BM 15941. Figs 3, 4. Hyrax mounts of the corresponding loose material. -  Fasciculated areolation, marginal rings of strutted 
processes, labiate process (Fig. 3, arrowed) and occluded processes (Figs 1, 4, arrowheads). -  Scale bars =  10 pm.

ferial in the ir investigations. E ven so, the descriptions 
and illustrations a re  sufficient to  prove th a t C. angstii 
and T. japonica  a re  conspecific.

T he characteristic  m orphological fea tu res o f  E. 
punctiger, E. japonicus  and an unnam ed variety  o f  E. 
japonicus as in te rp re ted  from  the diagnoses and illus­
tra tions (C astracane  1886: 167, 168, PI. 3 , Fig. 1, PI. 
16, Fig. 1, PI. 22 , Fig. 2) a re  a very delicate fasciculate 
a reo lation  and a d istinct m arginal ring o f closely spaced 
processes b o rd e red  by a second ring o f still m ore closely 
spaced ribs. T he d iam eter o f the variety  is slightly 
sm aller than  th a t o f  th e  tw o o th e r taxa (ca. 100 pm 
com pared w ith 143 and 145 pm).

T he only in fo rm ation  po inting  to  a m orphological 
distinction betw een  E. punctiger  and E. japonicus  is, 1)

th e  curvature  o f th e  valve which in E. punctiger is “ very 
coarse” (C astracane 1886: 167), and which was not 
m en tioned  for E. japonicus, and  2) th e  density o f m ar­
ginal ribs, 8 in 10 pm  and 11 in 10 pm  fo r £ .  punctiger 
and E. japonicus  respectively (m easured  on PI. 3 , Fig. 1 
and PI. 22, Fig. 2).

Since Fryxell (1978) m ade a tho rough  exam ination  o f 
th e  slides rep resen ting  th e  type o f  E. japonicus, the  
p resen t investigation concentrates on the  slide serving 
as th e  type o f E. punctiger  and on  the corresponding 
loose m aterial. T he m orphological features evident 
from  the exam ination  o f  th e  type will be  dealt w ith in 
detail. T he  slides an d /o r loose m ateria l used fo r th e  
description o f Coscinodiscus verecundus and C. angstii 
as w ell as for suggesting the com bination  C. punctiger
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will be  discussed shortly , mainly by light m icrographs 
and sum m arized num erical data. M ore recently  col­
lected  m ateria l from  th e  type localities o f the  tax a  re ­
duced  to  synonym y will be  dealt w ith in a sim ilar way. 
T he investigation thus rep resen ts a com bination  o f 
M üller-M elchers’ (1953) and Fryxell’s (1978) studies 
w ith som e additional inform ation. A s will be  show n by 
com paring  th e  collections discussed by these tw o au ­
thors, the essential po in t is tha t we are dealing w ith  a 
taxon which during th e  course of tim e has been  r e ­
co rded  u n d er eight d ifferen t nam es. If this is accepted , 
the co rrec t nam e is Thalassiosira punctigera  (C astr.) 
com b. nov. (see below ), th e  affinity to th e  genus and the 
rejec tion  o f th e  nam e T. japonica  already being 
d ocum en ted  (M akarova 1970, Fryxell 1978).

Materials and methods

T he loose type m ateria l and the additional sam ples from 
various localities are  all net sam ples. T hey w ere all p re ­
pared  fo r d ia tom  slides and partly  also fo r electron 
microscopy. T h e  la tte r type of exam ination  plays a sub- 
sidary ro le in th e  investigation since th e  critical m or­
phological fea tu res could be seen w ith the  light m icro­
scope. T he m easurem ents w ere w ith few exceptions 
m ade on light m icrographs.

T he term inology follows von Stosch (1975), Ross et 
al. (1979), Fryxell & H asle (1979, opercu la te  process), 
Syvertsen & H asle  (1982 , basal cham ber), and H asle et 
al. 1983, m axim um  and m inim um  cells).

Tab. 1. Measurements of type material, ar =  areolae, str =  striae, proc =  marginal strutted processes, ribs =  marginal ribs, occl 
proc =  occluded processes, + =  present, — = absent, 1) from Fryxell (1978), (n) =  number of specimens examined.

diam ar/ str/ proc/ ribs/ occl
pm 10 pm 10 pm 10 pm 10 pm proc

Ethmodiscus punctiger . . . ................  75-126 (3) 11-13 19-20 4-5 11-12 + / -
E. japonicus1 .................... ................  57-136 11-16 3-5 11-13 + / -
Challenger sam p le .......... ................  55-130 (6) 12-14 14-20 4-5  , 11-13 + / -
Coscinodiscus punctiger . . ................ 65-125 (7) 10-14 13-20 4-5 11-13 + /-
C. verecundus .................. ................ 75 (1) 11 17 4-5 11 +
C. angstii .......................... ................  52-120 (6) 11-18 16-23 4-6 11-12 +

Tab. 2. Measurements on additional material. Abbreviations as in Tab. 1.

diam ar/ str/ proc/ ribs/ occl
pm 10 pm 10 pm 10 pm 10 um proc

North Pacific Ocean
53.39°N, 176.11°W ........ ................  75 (1) 12 15-16 4-5 12 +
36.13°N, 141.21°E.......... ................  57(1) 16-17 21-22 4-5 +
35°08'N, 139°38'E ................  55-70 (5) 14-20 18-24 4-6 11-16 + / -

South Pacific Ocean
Wellington, N Zealand . . ................  88-165 (4) 22-23 29-30 8 13-14 + / -
Wellington, N Zealand . . ................ 78-186 (18) 16-18? 16-22? 7-11 11-14 + /?

North Atlantic Ocean
Drobak, O slo fjo rd .......... ................  39-66 (4) 11-18 20-27 4-5 11-15 +
Skagerrak .......................... ................ 40-125 (36) 10-20 17-27 4-6 11-15 + / -
Plymouth, U.K.................. ................ 51-80 (9) 11-12 18-20 4-5 11-12 + / -

South Atlantic Ocean
Ubatuba, Brazil .............. ................ 60-110(8) 12-14 16-19 3-5 10-11 + / -
Cananeia, B raz il.............. ................  47-85 (4) 12-18 18-26 3-4 10-12 + / -
Atlantida, Uruguay ........ ................  52-100 (3) 12-15 18-20 5-6 11 +
Quequeen, Argentina . . . ................ 55-110(2) 19 24-26 4 14-16 ?
Queqeen, Argentina . . .  . ................  55-120 (5) 13-18 20-24 4-6 11-14 + /-
40°49'S, 53°43 'W ............ ................  70-133 (14) 11-19 18-26 4-6 11-16 + /-
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Morphology

Ethmodiscus punctiger Castr. -  Figs 1 -4

E xam ination o f the type slide and the loose m aterial 
from  the C om ber C ollection dem onstra ted  th e  presence 
of a diatom  which could readily  be identified  as E. 
punctiger, bu t just as well as E. japonicus (Figs 1 -4 ).

T he areolation varied  from  fairly coarse (Fig. 1) to 
too  fine to be resolved in th e  light m icroscope. A  fas­
ciculation w ith striae  paralle l to  the m edian stria  o f the 
sector was m ore p rom inent in th e  larger than  in the 
sm aller specim ens (Figs 1, 2). T he areo lae are 
hexagonal in ou tline w ith th e  greatest dim ension along a 
radius. T he areo lae a re  sm aller close to  th e  m argin than 
in the centre o f the  valve (Fig. 2: 1 2 -13  areo lae in 10 
pm in the cen tre  and 18 n ear th e  m argin m easured 
along a radius, 16 in 10 pm in th e  cen tre  and  20 near the 
m argin m easured  along a tangent).

T he labiate process is usually very distinct. T he m ar­
ginal stru tted  processes a re  regularly  spaced except the 
tw o bordering  the labiate p rocess (Fig. 3 , arrow ed).

W hile th e  striation  o f  th e  valve face and th e  m arginal 
rings o f stru tted  processes and ribs a re  ev iden t from 
C a s tra c a n e i (1886) diagnoses and illustrations, pres­
ence o f neither a lab iate no r occluded processes is indi­
cated. O f the n ine specim ens m easured  in the  type m a­
teria l (BM  slide 15941 and loose m ateria l) four had a 
d iam eter o f 55—75 pm , th ree  o f them  w ith occluded 
processes (Figs 1, 4 , arrow heads), w hereas the five

specim ens w ith d iam ete r 1 0 7 -1 3 0  pm  lacked occluded 
processes (Tab. 1). A  certain  correlation  betw een p res­
ence o f  occluded processes and areo la  size was discerni­
ble, in the  way th a t the  specim ens w ith coarser a reo la ­
tion h ad  occluded processes.

T he num erical da ta  o f  E. japonicus  obtained by 
exam ination  o f th e  F. W. Payne slides (Fryxell 1978: 
Tab. 2 )  coincide w ith those o f  E. punctiger presen ted  
here  (T ab . 1). M oreover, a possible correlation  betw een 
size o f  valve d iam eter and presence  o f occluded p ro ­
cesses was observed in E. japonicus  as well (Fryxell 
1978: 135). Sufficient evidence is thus provided to  con­
clude th a t C astracane (1886) described the sam e 
species tw ice from  the sam e m ateria l, i.e. E. japonicus 
and E. punctiger a re  conspecific.

Coscinodiscus punctiger (Castr.) H. Perag. -  Figs 5 -7

T em p ère  &  P e ra g a llo i (1 8 8 9 -9 5 ) record  was also from  
Japan  (“ R écolte  pélag ique” , Y okoham a, V ega-E x- 
ped ition). A  certain  correlation  betw een  size o f d iam e­
te r and  presence o f occluded processes was noticed  
(Figs 5 , 6, the sam e m agnification) in th e  seven speci­
m ens m easured  on th e  T em père  &  Peragallo  slides nos 
107 and  108. T h ree  specim ens w ith valve d iam eter 
6 5 -ca . 70  pm had occluded processes, and th ree  speci­
m ens w ith valve d iam eter ca. 1 1 0 -125  pm lacked 
occluded processes. T he num erical data are consistent

Figs 5-7. Thalassiosira punctigera, LM. Yokohama, Japan, Vega Expedition. Figs 5, 6. Tempère & Peragallo slide no. 108, BM 
14360. Fig. 7. Tempère & Peragallo slide no. 107, BM Adams 244 M. -  Occluded processes (Fig. 5), labiate process, and marginal 
rings of strutted processes and ribs (Figs 6, 7). -  Scale bars = 10 pm.
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Figs 8, 9. Thalassiosira punctigera, LM, the same specimen at different foci. Type slide of Coscinodiscus verecundus US Nat. Mus. 
590 122. Marginal rings of strutted processes and ribs, labiate process (Fig. 8), fasciculation, labiate process and 7 occluded 
processes (Fig. 9). -  Scale bars = 1 0  pm.

w ith those o f E. punctiger  and  E. japonicus  (Tab. 1), 
and th e  g rea te r d istance betw een th e  stru tted  processes 
ad jacent to the labiate process is p ro m in en t (Fig. 7).

Coscinodiscus verecundus A . M ann -  Figs 8, 9

T he single specim en on the type slide had all th e  m or­
phological features o f a m edium -sized Ethm odiscus  
punctiger  (Figs 8, 9, T ab . 1). M ann  (1907: 259) 
characterized the areo la tion  as “ indistinct fascicles . . . 
irregu lar in w idth, show ing the  w atch-m illing effect of 
an A ctinocyclus”. T h e  m argin was also described  in d e ­
tail, the  stru tted  processes (=  “dim  beads in a single 
circle” ) and the m arginal ribs (=  “ transverse (radial) 
striae” ) inclusive. T he structu res rep resen ting  th e  
labiate  process (Fig. 8) and th e  occluded processes (Fig. 
9) w ere not m entioned , how ever.

C. verecundus thu s fits nicely in to  th e  d istribu tion  as 
well as the m orphological p a tte rn s o f E. punctiger.

Coscinodiscus angstii Gran -  Figs 1 0 -1 8

A  diatom  slide evidently  in tended  to  serve as a holotype 
of C. angstii does exist whilst a sim ilar slide of C. angstii 
var. granulom arginatus has no t been  found in G ran ’s 
collection of diatom  slides from  P uget Sound and 
B ritish Colum bia.

T h e diagnosis and th e  illustrations o f C. angstii reveal 
all th e  details discernible in the  light m icroscope, in­
cluding colony fo rm ation , num erous p late-like 
chloroplasts, and a “ variable num ber o f larger, som e­
w hat rad iating  hollow  spines inside the sp inu les” (G ran

& A ngst 1931: 443) w here “ spines” obviously stand for 
occluded processes and  “ spinules” for s tru tted  proces­
ses.

C. angstii var. granulom arginatus was described as 
having no “ inner sp ines” , and com pared  to  C. angstii 
var. angstii as having th in n e r cell walls, larger diam eter 
(7 5 -1 2 0  pm com pared  to  5 0 -9 0  um ), and m ore delicate 
struc tu re  (25 areo lae and 15 m arginal “ granules” com ­
pared  to  15 row s o f  areo lae , 12 “granu les” and 7 
“ spinules” , all in 10 pm). N um ber o f “ spinules” , i.e. 
s tru tted  processes, in 10 pm  was not rep o rted  for C. 
angstii var. granulomarginatus. Judging from  a poorly 
rep roduced  m icrograph (G ran  & A ngst 1931: Fig. 20) 
they may be  m ore closely spaced than in C. angstii var. 
angstii. T he  variety  nam e granulom arginatus evidently 
refers to  th e  “ m arginal granules” , here  in te rp re ted  as 
ribs. T hese structures stand  ou t m ore prom inently  in the 
larger specim ens of this d iatom  (Figs 3, 6, 11). It should 
be noticed how ever th a t th e  type slide o f C. angstii var. 
angstii contained specim ens as large as 120 pm in 
d iam eter w ith occluded processes, and fu rtherm ore  that 
the most delicate specim ens on this type  slide had 
2 1 -2 3  striae  in 10 pm  (Tab. 1, Figs 11, 13 bases of 
occluded processes arrow ed).

G ran & A ngst (131) suggested vaguely th a t var. 
granulomarginatus m ight be  identical w ith C. verecun­
dus, and also th a t it m ight no t deserve th e  sta tus o f a 
separa te  taxon bu t th a t it belonged to  C. angstii. The 
reason  fo r keeping C. angstii var. angstii and C. angstii 
var. granulom arginatus separa te  fo r the  tim e being was 
the finding o f th e  long hollow  spines (the occluded p ro ­
cesses) in th e  fo rm er b u t n o t in the  la tte r w ith no  finds
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Figs 10-15. Thalassiosira punctigera, LM. Figs 10-13. Friday Harbor, 21 Mar 1928, type slide of Coscinodiscus angstii, IMBB no. 
39. Fig. 14. Sechart Channel, British Columbia, 4 Feb 1929. Fig. 15. Ucluelet, British Columbia, 2 Feb 1928. -  Morphological 
details as in Figs 1-9, bases of occluded processes arrowed on Figs 11 and 13. -  Scale bars = 10 pm.

o f transition  form s betw een the tw o types. T h e  p resen t 
investigation includes observations on specim ens w ith 
d iam eters 4 4 -1 2 0  pm and occluded processes (e.g. Figs 
10, 11, 1 3 -1 5 ) as well as on specim ens n ea r the

m inim um  size o f the species lacking occluded processes 
(Figs 1 6 -1 9 ). W e there fo re  have  to  reject C. angstii var. 
granulom arginatus as a  separa te  taxon if based on ab ­
sence o f  occluded processes. A  stric t linking o f size of
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Figs 16-18. Thalassiosira punctigera, LM. Sechart Channel, British Columbia, 4 Feb 1929, small valves lacking occluded proces­
ses. -  Scale bars = 1 0  pm.

d iam eter and valve structu re  is evidently  also lacking as 
docum ented  by Fig. 18 showing a  valve w ith d iam eter 
55 pm and an areo lation  barely  visible in th e  light m i­
croscope, and  14 m arginal ribs in 10 pm.

T he generic  affinity to  Coscinodiscus was questioned  
by G ran  & A ngst (1931), m ainly because o f  th e  p res­
ence o f occluded processes ( “ th e  hollow sp ines” ), which 
w ere no t know n from  this genus. A  closer rela tionsh ip  
to Thalassiosira  was proposed.

Thalassiosira japonica Kiselev

T he specim ens K iselev (1935) used for describ ing T.

japonica  covered th e  sam e range of d iam eter size, 
5 2 -1 2 6  pm, as fo r th e  d iatom s listed in Tab. 1. T he 
density  o f  areo lae, 1 3 -1 6  in 10 pm , o f m arginal p ro ­
cesses, 5 -6  in 10 pm, and o f m arginal ribs, 1 0 -1 2  in 10 
pm, is also consistent w ith th e  da ta  in Tab. 1.

K iselev had observed colonies, cells un ited  by a  thin 
th read , which was obviously the justification fo r the 
generic  classification. P resence o f occluded processes 
was described (“ eine R eihe  aus einigen (6 -8 )  langen, 
dicken S tacheln” ), and illustrated.

K iselev’s m ateria l has no t been available for this in­
vestigation. T he d iatom  in question , identical w ith 
Thalassiosira angstii (G ran ) M akarova as confirm ed by

Figs 19, 20. Thalassiosira punctigera, LM. Sea of Japan, 25 Oct 1980. Fig. 19. Ca. 20 areolae in 10 pm, occluded processes absent. 
Fig. 20. Ca. 14 areolae in 10 pm, occluded processes present. -  Scale bars = 1 0  pm.
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Fryxell (1978), has been exam ined in sam ples collected 
in w aters from  which K iselev had his observations, 
nam ely n ear th e  A leu tian  Islands (February  1971) and 
in th e  Sea o f Japan  (O ctober 1980). T he m ost 
no tew orthy  reco rd  from  these sam ples is docum ented 
by Figs 19 and  20 which show  tw o valves of th e  sam e 
d iam eter bu t distinctly  d ifferen t as to  fineness of a reo ­
lation and presence o f  occluded processes.

Observations from areas outside the North Pacific Ocean -  
Figs 2 1 -3 1

M üller-M elchers (1953) was th e  first to reco rd  the 
diatom  in question , Coscinodiscus punctiger  (C astr.) 
M üller-M elchers according to  his use o f the nom encla­
ture, from  th e  South  A tlan tic  and S ou th  Pacific Oceans. 
In an a ttem p t to  investigate m ateria l the au thors o f the 
m any nam es o f th e  diatom  in question  had at hand, 
sam ples from  the w aters M üller-M elchers exam ined 
have also been included, nam ely from  W ellington H a r­
bour, New Z ea lan d  (M ar 1962, A ug 1981); C ananeia  
(D ec 1953) and U b a tu b a  (Jul 1978), Brazil; A tlan tida, 
U ruguay (Feb 1949); Q uequeen , A rgentina (M ar and 
A ug 1961); and o ff th e  A rgen tine  coast (40°49.2 'S , 
53°43.6 'W , d a te  unknow n).

T he la tte r sam ple was th e  one m ost extensively 
exam ined from  th e  South A tlan tic  O cean. O ccluded 
processes w ere seen , although sparsely. Size o f areo lae 
and density o f m arginal ribs varied considerably (Tab. 
2), these tw o characters being highly correlated  and in­
dependen t on  size o f  valve d iam eter (Figs 2 1 -2 3 ) . T he 
variability o f an o th e r character, nam ely the num ber of 
a reo lae betw een th e  m arginal s tru tted  processes, was 
particularly  well docum ented  in th e  S outh  A tlantic m at­

erial in general. T h e  num ber varied  betw een specim ens 
from  th e  sam e gathering  as well as w ithin the single 
specim en (Figs 24 , 25 , 28).

T he specim ens seen in th e  tw o collections from  the 
W ellington H arb o u r w ere the largest ones observed 
(78—186 pm  in d iam eter, 20  pm n e t used for th e  1981 
collection). O ccluded processes w ere frequent, particu ­
larly in the  recen t collection (15 specim ens w ith 
occluded processes o f 18 exam ined, including speci­
m ens w ith d iam eters 130, 170, and 180 pm). M ost of 
these specim ens had  20 o r  m ore areo lae in 10 pm (Figs 
2 9 -3 1 ). T he m ost strik ing  featu re was the  densely 
packed  m arginal s tru tted  processes, 7—11 in 10 pm, 
m ostly separa ted  by a single areo la  (Fig. 26). C om pared  
w ith specim ens from  o th e r geographical localities (e.g. 
Figs 7 , 12, 24) these  stru tted  processes are  com para­
tively sm all and a rran g ed  in a zig-zag ra ther than  in a 
stra igh t ring (Fig. 30).

The fine structure o f the siliceous frustule -  Figs 32—44

Fryxell (1978) docum ented  by scanning electron m ic­
rographs the presence o f one  central opercu late  stru tted  
process, one m arginal ring  of opercu la te  stru tted  p ro ­
cesses w ith urn  shaped  ex ternal tubes, one externally  as 
well as in ternally  large labiate process located inside 
two w idely separa ted  s tru tted  processes, and a varying 
num ber o f  long occluded processes w ith a  d iam eter 
slightly sm aller than  th a t o f the external tube o f the 
lab ia te  p rocess bu t m uch larger than th a t of a stru tted  
process. Syvertsen & H asle  (1982) showed th a t the 
occluded processes w ere “ occluded”  tow ards th e  cell 
in te rio r by cribra.

T h e  p resen t investigation revealed  a fairly com pli­

Figs 21-24. Thalassiosira punctigera, LM. Off the Argentine coast (40°49.2'S, 53°43.6'W). Occluded processes sparse, other 
morphological features as above. -  Scale bars = 1 0  pm.
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Figs 25-28. Thalassiosira punctigera, TEM. Figs 25, 28. Queqeen, Argentina, August 1961. Fig. 26. Wellington Harbour, New 
Zealand, 28 Mar 1962. Fig. 27. von Stosch clone 64341 (Heligoland). — Valve margins with ribs, strutted processes separated by a 
variable number of areolae (Fig. 25) and a labiate process (Fig. 27). -  Scale bars = 1 pm.

cated s tructu re  o f th e  m arg inal stru tted  processes. T he 
p a rt raised above th e  ex te rn a l valve surface consists of 
th e  tubu lar extension  o f a  w ide basal cham ber and a 
conspicuous urn  shaped  struc tu re  w ith spiral m arkings. 
T he base o f th e  la tte r  is a t som e distance above the 
valve surface, and the  po in ted  to p  is high above th e  end 
o f the ex ternal tube  (Figs 32, 33, 36). T he central 
s tru tted  process (Fig. 37 , arrow ed) is inconspicuous 
com pared w ith the m arginal ones. T he difference in the 
w idth o f th e  occluded processes and th e  m arginal s tru t­

ted  processes is particularly  p rom inen t w hen the ex ter­
nal tubes a re  b roken off (Fig. 34).

T h e  fo ram ina  are  com paratively  sm all and som etim es 
occluded by flaps extending  from  th e  areo la  wall to ­
w ards th e  cen tre  of th e  fo ram en (Fig. 32). Sim ilar ex­
te rn a l occlusions a re  p resen t also betw een the slightly 
ra ised  m arginal ribs (Figs 3 2 -3 5 ) . It should be  noticed 
how ever, th a t well developed  in te rna l cribra are  present 
as well (Fig. 36, Fryxell 1978: Fig. 19).

F ryxell’s (1978) study included one scanning electron
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Figs 29-31. Thalassiosira punctigera, LM. Wellington Harbour, 28 Mar 1962. Figs 29, 30. Valve margin with small, densely 
packed, 8 in 10 pm, strutted processes, one labiate and one broken occluded process (Fig. 29). Fig. 31. Central part of valve, 
fasciculated areolation, more than 20 areolae in 10 pm. -  Scale bars =  10 pm.

m icrograph of two types o f bands. T he p resen t study 
adds inform ation on single bands as seen in the  tran s­
mission electron m icroscope and on a cingulum  as seen 
in th e  scanning electron m icroscope. T h e  cingulum  had 
th ree  types o f bands; one fully areo la ted  valvocopula, 
one copula w ith a  single advalvar row  o f  areo lae  and 
four hyaline p leu rae  (Figs 3 3 -3 5 ) . A ll bands a re  open 
w ith a b road  ligula (Figs 42, 4 3 ), th e  valvocopula ex­
cep ted . T he areo lae o f the valvocopula as well as those 
o f the  single row  o f the copula had  crib ra  (Figs 41 , 42) 
and foram ina (Figs 3 3 -3 5 ). T he areo lae  of th e  copula  as 
well as the areolae o f  the valvocopula n ear th e  junction  
o f th e  partes exterio res and in te rio res  w ere e longated  in 
pervalvar direction (Figs 41, 42 , Fryxell 1978: Fig. 20). 
T he pars in terio r o f the valvocopula seem ed  to  be 
slightly sep ta te  and thus well fitted  to  in terlock w ith the 
th ickened  m argin o f the valve m an tle  (Figs 3 3 -3 5 , 
Fryxell 1978: Figs 17, 20), and th e  p artes in terio res of 
the  p leurae w ere extrem ely th in-w alled  (Figs 43 , 44).

Thalassiosira punctigera (Castr.) Hasle comb. nov.
Basionym: Ethmodiscus punctiger Castracane 1886: 167, PI. 3, 
Fig. 1. -  Synonyms: Coscinodiscus punctiger (Castr.) H. Perag. 
in Tempére & Peragallo 1889-1895: 57, nos 107, 108. -  Cos­
cinodiscus punctiger (Castr.) Müller-Melchers 1953: 465, Fig. 
2, nom. illeg. -  Type material: BM 15941, surface, Yeddo 
[Tokyo] Bay, Japan, Challenger Exp., Deby Coli. -  Note: The

slide is a strewn mount not marked for any particular species. 
Loose material was available from a bottle labelled “Surface 
diatoms, Yeddo Bay, Challenger Exp.” in Comber Coli. depo­
sited in British Museum (Natural History).

Ethmodiscus japonicus Castracane 1886: 168, PI. 22, Fig. 2. — 
Type material: BM 43190, 43192, 43733, Tokyo Bay, Chal­
lenger Exp., Payne Coli. -  Note: The slides are strewn mounts 
not marked for any particular species.

Coscinodiscus verecundus Mann 1907: 259, PI. 50, Fig. 1. -  
Type: 590122 U.S. National Museum, Okhotsk Sea, August 
27, 1896, 1,562 fathoms, bottom of brown mud and fine sand. 
(US holotype). -  Note: The slide contains a single specimen.

Coscinodiscus angstii Gran in Gran & Angst 1931: 443, Fig. 
19. -  Thalassiosira angstii (Gran) Makarova 1970: 13. — Type 
material: IMBB (University of Oslo) 39, Friday Harbor, Puget 
Sound, March 21, 1928, Gran Coli. -  Note: The slide is a 
strewn mount labelled in Gran’s handwriting, “Fr. H. March 
21.1928 -  Thalassiosira pacifica, Coscinodiscus angstii, excen­
tricus” with no marked specimens. Loose material from Friday 
Harbor as well as from other localities included in the collec­
tion used by Gran & Angst (1931) was available.

Coscinodiscus angstii var. granulomarginatus Gran & Angst 
1931: 444, Fig. 20. -  Type material: Friday Harbor, Puget 
Sound. -  Note: No slide with reference to this taxon is present 
in the Gran Coli.

Thalassiosira japonica Kiselev 1935: 99, 116, Figs 17-19. -  
Patroklus Bay (43°03'94N, 131°57'25E), Sea of Japan .-T ype 
material not seen.

602 Nord. J. Bot. 3 (5) 1983



Figs 32-35. Thalassiosira punctigera, SEM. Fig. 32. Valve margin, two intact strutted processes, the one in the middle lacking the 
distal external conical part, foramina with flaps. Figs 33-35. Valve margin, valvocopula, copula and pleurae. British Columbia. -  
Scale bars = 1 pm.
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Fig. 36. Thalassiosira punctigera, TEM. Valve margin with three strutted and one occluded process. -  Clonal culture, Viksfjord, 
Norway. -  Scale bar =  1 pm.

C ell in girdle view box shaped. C hloroplasts m any, 
sm all, rounded  discs. Cells in colonies united by a  thin 
th read . V alvocopula fully areo lated , one advalvar row  
set o ff  from  th e  rest. O ne copula with one advalvar row  
o f e longate  areo lae . F our hyaline p leurae. A ll bands 
open . V alve convex w ith ribbed (1 0 -1 6  ribs in 10 pm) 
fla ttened  m argin. C ell d iam eter 4 0 -1 8 6  pm . C ribrum  
in ternal, ex ternal fo ram ina partly  occluded by flaps 
from  the areo la  wall. A reo lation  fasciculated. 10 -23  
areo lae  in 10 pm  m easured  along a radius, 15—30 striae 
in 10 pm m easured  along a tangent. O ne large m arginal 
lab ia te  process w ith long, tubu lar external extension. A 
varying num ber o f  long tubular occluded processes. 
O ne m arginal ring o f opercu la te  stru tted  processes 
(3—11, m ostly 4—5 in 10 pm ) w ith an ex ternal pointed  
u rn  shaped p a rt, located  closer to  the m argin than  the 
lab ia te  and th e  occluded processes. O ne cen tral stru tted  
p rocess with a short tubu lar ex ternal part.

Discussion

T h e  taxonom ic confusion here  revealed  is easily 
explained by th e  variable valve m orphology o f T. 
punctigera  d em onstra ted  by tw o clonal cu ltu res isolated 
from  th e  N orth  A tlan tic  a rea  (von Stosch clone 64341 
from  H eligoland, O cto b er 1979 and the Syvertsen clone 
from  V iksfjord, o u te r  O slofjord, N ovem ber 1979). T he

m axim um  cells (a fte r auxospore form ation) had a cell 
d iam ete r o f 120 pm , and the m inim um  cells w ere ca. 30 
pm  in d iam eter (Figs 39, 45). Cells o f the sam e size 
range w ere p resent in th e  field sam ples from th e  sam e 
area  w hile still la rger cells w ere m easured  in sam ples 
from  W ellington H arb o u r and th e  A rgentine coast 
(Tab. 2).

P resence  o f occluded processes is certainly no stab le  
m orphological character as also m entioned by Fryxell 
(1978) and show n h ere  by one cell w ith occluded p ro ­
cesses o n  one  valve only (Fig. 40). A lthough the 
occluded processes appeared  m ore  regularly  in the 
sm aller and the m edium  sized specim ens, it should  be 
kep t in m ind th a t som e o f the largest specim ens m eas­
u red  had occluded processes.

A  th ird  variable m orphological character observed 
particu larly  in field sam ples bu t also in clonal cu ltu res, is 
the  size of th e  valve areo lae. G row th  experim ents 
show ed that th e  V iksfjord clone kep t a t 12°C and  la ter 
tran sfe rred  to  3°C seem ed to respond  to  the tem p e ra ­
tu re  change by an increase in the areola size (2 0 -2 2  and 
1 4 -1 8  a reo lae  in 10 pm  a t 12°C and  3°C, respectively). 
T h e  experim ents are  at a  p relim inary  stage but th e  re ­
sults correspond  well w ith th e  seasonal variation o f  the 
two param eters  as observed in ne t hauls collected in th e  
S kagerrak  from  the autum n o f  1979 to  the spring  of 
1982. U nfo rtunate ly  the  rest o f  th e  m aterial exam ined 
fo r th is investigation is no t fit for a system atic analysis of
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Figs 37-40. Thalassiosira punctigera, SEM. Fig. 37. Labiate process prominent, ß-chitin threads from the marginal strutted 
processes, central strutted process arrowed. Fig. 38. Long occluded processes on both valves, same gathering as Fig. 37. Fig. 39. 
Maximum cells without occluded processes, minimum cells with occluded processes (von Stosch clone 64341). Fig. 40. One valve 
with labiate and occluded processes, the other with labiate process and no occluded processes (Viksfjord clone). Figs 37, 38. 
British Columbia. -  Scale bars =  10 pm.

the possib le  re la tionsh ip  betw een the valve m orphology 
and env ironm enta l factors. T he two observations from 
th e  N orth  Pacific O cean  which included inform ation  on 
tem p era tu re , and th e  observations from  Q ueqeen , 
A rg en tin a  in M arch and A ugust 1961 show ed a  sim ilar 
trend , how ever (Tab. 2).

W hereas th e  n um ber o f m arginal ribs seem ed to  vary 
consistently  w ith the  num ber of areo lae  in 10 pm

(1 0 -1 7  and 1 1 -20 , respectively), the n um ber of m argi­
nal s tru tted  processes, 4 -5  in 10 pm , occasionally 3 o r 6, 
seem ed to  be  independen t o f th e  areo la  size. O ne ex­
ception  from  the overall p icture was strik ing  however. 
18 specim ens in one sam ple collected in W ellington 
H arb o u r, 6 A ug 1981, had d iam eters 7 8 -1 8 6  pm and 
7 -1 1  m arginal stru tted  processes in 10 pm , th e  largest 
cells having th e  m ost closely spaced processes. All
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Figs 41—44. Thalassiosira 
punctigera, TEM. von Stosch 
clone 64341. Fig. 41. 
Valvocopula. Fig. 42.
Copula with ligula. Fig. 43. 
Pleura with ligula and 
antiligula. Fig. 44. End of 
pleura. -  Scale bar = 1 pm.

43

4 4

specim ens would probably be  classified as “ finely areol- 
a ted” (approxim ately 16 to  m ore th an  20 areo lae in 10 
pm  m easured under the light m icroscope, no m icro­
graphs). It m ay be questioned  w hether the specim ens 
belong to  the taxon now  rep o rted  from  so m any o ther 
localities o r to  a separa te  taxon distinguished by the 
larger cell d iam eter, th e  densely  packed, apparen tly  also 
sm aller stru tted  processes, and th e  delicate areolation. 
Exam ination  o f m ore sam ples from  various seasons,

a n d /o r clonal cultures w ould be  th e  m eans to answ er 
this question.

T he cingulum  is struc tu red  as in m ost Thalassiosira 
species exam ined until now  (Syvertsen 1979, Fryxell et 
al. 1981). A  fea tu re  th a t m ay be w orthw hile m entioning 
is the  gap betw een the valve m antle  and the apparen tly  
horizontal pars in terio r o f the valvocopula. The la tte r 
struc tu re  also in te rp re ted  as a narrow  septum  show s 
som e sim ilarity to  a co rresponding  structu re  in the pen-
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Fig. 45. Thalassiosira punctigera, LM. Maximum and minimum cells (\on Stosch clone 64341). Whole cells with chloroplasts, 
single large valve with labiate process (arrowed) and marginal strutted processes, minimum cells with occluded processes. Water 
mount. -  Scale bar = 1 0 0  pm.

nate  diatom  R hoicosphenia  curvata (K ütz.) G run. 
w here the pars in te rio r o f the  band  adjacent to  the valve 
fits tightly around th e  th ickened  m argin o f th e  valve 
(M ann 1982).

T. punctigera  belongs to  the g roup  o f Thalassiosira 
species tha t has typically locu late  areo lae  w ith well de­
fined cribra. T he flaps ex tend ing  from  the areo la  wall 
are  m ore exceptional although  observed  in at least one 
species before, T. ferelineata  H asle & Fryxell. Since th e  
flaps evidently  fit in to  th e  definition o f volae, th e  ex­
ceptional featu re is the jo in t occurrence o f  a cribrum  
and volae. It should be no ticed  how ever tha t we are 
dealing  w ith an a rrangem ent d ifferent from  the 
crib rum -borne volae in th e  pores o f  som e raphid  
d iatom s w here the flaps extend from  the bars o f the 
cribra (M ann 1981).

T he w orld-w ide d is tribu tion  o f T. punctigera  is 
docum ented  by the localities o f the taxa suggested as 
synonym s (Tab. 1) as well as of the additional m aterial 
exam ined (Tab. 2). It has been frequently  recorded  
from  th e  N orth  Pacific O cean  (M akarova 1970) while 
judging from  the lite ra tu re  it m ay be less com m on in the 
eastern  N orth  A tlan tic  reco rded  as ra re  in the  eastern  
C aribbean  Sea in th e  w inter 1 9 5 5 -1 9 5 6  (T akano  
1960). T he records from  th e  N orth  A tlan tic  a rea  are  of 
particu lar in terest since until 1978 it had not been

observed in this part o f th e  w orld (K at 1982). These 
observations are  even m ore in teresting  when seen in 
connection  w ith the appearance  o f  tw o o ther planktonic 
d iatom s in th e  w estern E nglish C hannel, one observed 
for th e  first tim e in 1966 and the second one in 1977 
(B oalch & H arbou r 1977a, b).
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