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Abstract 

Prymnesiophytes are an important component of the marine phytop lankton of 

New Zealand coastal waters , but there is l ittle knowledge of the taxonomy, 

physiology or  eco logy of local stra ins. The Class comprises four orders which 

conta in  putative fami l i es and genera of the microscopic organ isms, the 

microa lgae . The Prymnesiophytes are known for the i r  abi l ity to explode i n  

population numbers into "blooms " ;  one of New Zealand ' s most common 

bloom-formers i s  the coccol ithophore Emiliania huxleyi (Prymnesiophyceae) , 

which dominated the extensive phytop lankton blooms observed around New 

Zealand ' s coast l i ne  dur ing 1 9 93 - 94 .  Aspects of  the physio logy of  and 

factors contr ibut ing  to b loom format ion i n  E. huxleyi are i nvest igated . 

The phenomenon of seasonal b looms, a common occurrence amongst the 

microa lgae,  i s  reviewed . Studies of the blooms which occurred a long the 

north-east coast l i ne  of New Zeal and In 1 9 92-93 showed that these were 

unusual events that were l i nked to the c l i matic condit ions at that t ime,  i n  

part icular co ld sea temperatures associated with a n  "EI-N ino " phase o f  the 

Southern Osc i l l at ion I ndex in the southern Pacific Ocean . The dominant  

microalgae were Geph yrocapsa oceanica (Prymnesiophyceae)  and Fibrocapsa 

japonica ( Ra phidophyceae) and it is probable that the condit ion ing of the 

coastal w aters by these microalgae had a ro le in the succeed ing tox ic  event, i n  

which human i l l nesses were defi n it ively l i nked to  shel l f ish toxins due to 

microa lgae for the first t ime in  New Zealand .  

Al le lopath ic ,  or  chemica l ,  i nteract ions between microa lgae were i nvestigated In  

this study and  Prymnesium parvum and P.patellifera caused inhi b it ion of  the 

growth of spec ies from several  microalga l  c lasses . Unfortunately P.patellifera 

rap id ly lost its inhibitory activity in vitro , but P.parvum remai ned act ive for 
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severa l  years in  culture and was therefore se lected as a posit ive contro l  for the  

bioassays for  ichthyotoxic ity that were  developed . 

The c lass Prymnesiophyceae i ncludes toxi c  species of three genera,  n amely 

Chrysochromulina, Prymnesium and Phaeoc ys tis. Ichthyotoxi n  b ioassays based 

on toxi n  sensit ive microalgae ( Chattonella antiqua and Heterocapsa triquetra) ,  

she l lf i sh l arvae (Haliotis iris) , br ine shr imps (Artemia salina) a n d  sa lmon 

erythrocytes ( Oncorhynchus tshawytscha) , were developed o r  refined and 

evaluated to  enab le  the  rapid and i nexpensive detection of the h aemolyt ic  and 

cyto lytic prymnes iophyte tox in ,  prymnesi n .  

The n ovel quadr if lagel late species C. quadrikonta, which b loomed i n  nort h-east 

N ew Zea land ,  May 1 994, exhibited low levels of haemolytic activity i n  

stat ionary phase cultures grown i n  standard nutrient medium (at 1 8°C ,  1 00 

)1mo l  m-2s -1) as determined by the erythrocyte assay; no othe r  

Chrysochromulina species tested was  toxic .  

S ix loca l l y  occurr ing species were identifi ed b y  electron m icroscop ic  

exami nation  of  scales and  l ight and  e lectron microscop ic  observat ion  of  

cultured iso lates i n  this study. Seventeen of  the  nearly fifty named species of 

Chrysochromulina have now been i dentif ied in New Zealand . The average ce l l  

s izes and unmineral ised sp ine sca le  lengths of  the  New Zea land isolates of 

C. ericina, C. hirta and C. quadrikonta were s l ightly l arger than for the i r  type 

species and the calcareous scales of E. huxleyi and G. oceanica were more 

heavi ly  ca lcif ied than their  northern hemisphere counterparts . N o  g radation of 

ca lc if icat ion with i ncreased l at itude was observed for the coccol ithophores,  as 

had been noted previously, and th is  m ight reflect the consistently lower sea 

temperatures p revai l ing ,  due to the unusual ly protracted flE I-N ino " c l imat ic 

condit ions.  

Fluorescent probes proved to be useful tools for the d ifferent iat ion of some 

morpholog ica l ly- l i ke species under the l ight microscope : Calcofluor wh ite 

he lped d isti nguish between cel l s  of C. ericina and C. quadrikonta .  The 

d ifferentiat ion of  the genera Prymnesium and Chrysochromulina was e nab led 

through the spec ific b ind ing of fluorescently-tagged wheat germ lect in to 

Chrysochromulina species. 
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The g rowth characterist ics and cul tura l  id iosyncrasies of severa l  southern 

hemisphere Chrysochromulina i so lates have been described and compared with 

the toxic northern hemisphere relative, C.po/y/epis. C.po/y/epis, C. ericina a nd 

C. hirta fel l i nto a temperate g roup on  the basis of opt imum growth rates 

(doubl ings d-
1
) ,  whi l e  C. acantha, C. aphe/es, C. came/la and C. quadrikonta fe l l  

i nto a sub-tropica l  g roup . A l l  but C. acantha grew equal ly wel l  with potassium 

n itrate ,  urea or a mmonium chloride; C. acantha grew s ignif icantly s lower  with 

urea as n itrogen  source . O nly C. quadrikonta had a sel en ium requ i rement for 

growth.  Maximum growth rates (doub l ings d-1 ) recorded in vitro were 

C. acantha, 1 .2 ;  G. aphe/es , 0 . 9 ;  C. came//a, 1 . 1 ;  G. ericina, 1 . 5 ;  C. hirta, 2 . 4  and 

C. quadrikonta, 1 . 4. The Chrysochromu/ina species and E. hux/eyi and 

G. oceanica grew at low l i ght i ntensit ies ( 2 5  tlmo l  m-2s-\ which could g ive 

these prymnes iophytes a competitive advantage in b loom s ituat ions ,  where 

shad i ng due to the phytop lankton biomass can occur.  

The New Zeal and i solate of G. oceanica g rew optima l ly  at sa l i n i t ies  of 1 7  -

2 9 0/00, pH of 8 . 4  - 8 . 9  and temperatures of 20 - 2 50C;  E. hux/eyi grew 

opt ima l ly  at 2 9 0/00 , pH 7 . 5  - 8 . 9  and 1 5  - 2 50C.  G. oceanica grew equal ly wel l  

with ammon ium chloride ,  urea or n i trate a s  n itrogen source; E.hux/eyi grew 

opt ima l ly  w ith ammonium chlor ide. Maximum growth rates recorded were 1 . 9 

doub l i ngs d-1 for E. huxleyi and 1 . 4 doub l ings d-1 for G. oceanica . 
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