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On a Dinof lage l la te  B l o o m  (Plectodiniurn nucleovolvatum Biech)  C a u s i n g  'Red Water'  in PietA Creek  
(Mal ta )  

A bloom of the  dinoflagel late  Plectodinium nucleovol- 
vatum (Biech.) causing ' red wa te r '  has  been  observed  in 
Pier& Creek, Malta.  Blooms due to  th is  organism do no t  
appear  to  have  been  repor ted  in the  l i terature .  

Redd i sh  b rown  wate r  occurred be tween  6 Apri l  and  
14 May 1968 in a p a t c h  of wa te r  ex t end ing  for abou t  
half  a mile in the  creek. Microscopical observa t ion  re- 
vealed t h a t  t he  p h e n o m e n o n  was caused by  the  mass  
occurrence of the  dinoflagel late  P. nucleovolvatum. TR~- 
GOUBOFF and ROSE 1 give an i l lus t ra t ion and a s imple 
descr ip t ion  of th is  o rganism to which reference is made.  
The dinoflagel lates  are pear - shaped  wi th  a conical apex  
curved  to one side and a tail-l ike appendage  on one side 
a t  the  rounded  base. They  appear  green in t r a n s m i t t e d  
l ight  and  give a brownish  t inge to wa te r  in plast ic  con- 
tainers.  On cent r i fuging they  collect as a greyish b rown 
mass.  

Dur ing  the  b loom period wa te r  samples  f rom the  upper  
foot of t he  sea were collected a lmos t  dai ly f rom the  same 
spot  in Pier& Creek. The heavies t  aggregat ion dur ing  
dayl igh t  hours  seemed to be concen t ra t ed  main ly  a t  the  
surface. A smal l  q u a n t i t y  of each sample  was p u t  in a 
t e s t - t ube  af ter  vigorous shaking.  To th is  a few drops of 
fornlal in were added,  the  tube  con ten t s  were t ho rough ly  
mixed,  and a drop  of the  suspension was  t ransfer red  by  
a p ipe t t e  to  a h e m o c y t o m e t e r  slide and the  dinoflagel-  
lares were counted .  

The dai ly mean  counts  of individuals  p resen t  per  milli- 
l i tre wa te r  dur ing  the  Plectodinium bloom are shown in 
the  Figure.  Masses of the  organisms accumula ted  as a 
th ick  grey scum on the  surface a t  the  inner  end of the  
creek. Cell counts  here  gave values of 250,000 420,000 
individuals  per  millilitre water .  

The b loom lasted up to 14 May, t hen  rap id ly  dwindled  
away and no t races  of the  organism could be found 3 days  
later. Dispersal  was p robab ly  due to wind. By and large 
the  b loom coincided wi th  a period of warming  wa te r  
( t empera ture  16.0-18.5~ and relat ively calm weather ,  
condi t ions  considered to be s ignif icant  factors  in the  
p romot ion  of dinoflagel late  b looms 2. Lack  of ra inwate r  
di lut ion and the  absence of s t rong winds dur ing the  b loom 
period also appear  to  lend suppor t  to MARGALEF'S 3 belief 
in t he  necess i ty  of s table  wa te r  condi t ions  for ' red wa te r '  
to develop.  

Dinoflagel lates  have  been  known to cause mass  mor-  
tal i t ies  among  fishes and o ther  marine  organisms 4. Con- 
sequen t ly  sporadic  inspect ions  of the  surface and  the  
s ea -bo t tom by  skin diving were carried out  in the  Plecto- 
dinium bloom area. However ,  there  were no signs of 
dea th  among  fish and  o ther  mar ine  animals  as far as 
could be ascer ta ined,  and, in the  absence of such evidence,  
it  is no t  unreasonable  to  surmise  t h a t  Plectodinium is a 
non- tox ic  organism forming a normal  pa r t  of zooplankton  
and possibly cons t i tu t ing  a po ten t ia l  food source for 
mar ine  animals.  

The lamel l ibranch Crassostrea virginica has  been  ob- 
served feeding on the  dinoflagellate Amphidinium /usi- 
[orme during a ' red wa te r '  b loom and  o the r  consumers  
of dinoflagel lates  have  been repor ted  in the  l i te ra ture  5. 
ODUM ~ observed the  juvenile  forms of the  mul le ts  Mugil 
cephalus and  Mugil curmea feeding a lmos t  exclusively on 
Kryptoperidinium near  the  a i r -water  in terface  dur ing  a 
4-day period of th is  dinoflagel late  b loom in an es tuar ine  
r iver  in Georgia, and when  the  b loom disappeared ,  t h e y  
rever ted  to the i r  no rmal  ben th ic  die t  of d ia toms,  p l an t  
de t r i tus  and sed imen t  particles.  I t  would,  therefore,  be 

of in te res t  to make  s imilar  s tudies  locally as well as to 
discover  w h a t  organisms form b looms f rom t ime  to  t ime  
in Maltese waters ,  since blooms are known to have  occur- 
red locally in the  pas t  b u t  no records exist  abou t  the  
organisms which caused them.  
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Riassunto. Un'ef f lorescenza  de] dinoflagellato Plecto- 
dinium nucleovolvatum (Biech.) causando 'mare  rosso '  fu 
osserva ta  nella cala della Piet~ a Malta.  Questo fenomeno  
avvenne  in un per iodo quando  la t e m p e r a t u r a  s ' aggi rava  
Ira 16,0 e 18,5 ~ in condizioni  cl imatici  pifi o meno  calme. 
Non ci pare che esis tono simili r appor t i  su Plectodinium 
nella le t te ra tura .  Ispezioni  della zona a f fe ta ta  dalla colo- 
razione non h a n n o  r ivelato  alcun segno di tossicit~ di 
questo  organismo sulla v i ta  dei pesci ed inve r t eb ra t i  
marini .  
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