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ABSTRACT 

DECLASSIFIED 

Plankton collected from the Columbia River  by the 
net method and by the centrifuge method were compared. 

T h e  centrifuged plankton (nannoplankton) exceeded the net 
plankton in  weight, i n  abundance of organisms and i n  radio- 
activity.  S i m i l a r  s easona l  trends were p resen t  i n  both 
types of plankton. 
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A PRELIMINARY COMPARISON O F  THE NANNOPLANKTON A N D  

NET PLANKTON O F  THE COLUMBLA RIVER 

INTRODUCTION 

Previous work on the Columbia River(’) utilized conventional 
plankton nets  fo r  sampling and required a minimum of equipment. 
investigations on lakes i n  the past(2) ,  however,  i t  is known that a sub- 
Stantial proportion oi the s m a i i e r  o rgan i sms  known as MMOplanktOn 
p a s s  through the mesh  openings of the plankton net. With the r e c e n t  
availability of additional faci l i t ies  a d  equipment, i t  was possible t o  inves- 
tigate the quantity and  radioactivity of the nannoplankton. Because of o the r  
investigations in p r o g r e s s  at the t ime only l imited effort  could be  devoted 
to this problem. 

F r o m  

(3) 

Consequently the d a b  obtained may b e  r ega rded  as a 
p .  n r n l i  --I.*.. rn; ”.”” .J a~przisz.! e! :his phzse of the r i v e r  ecology. 

METHODS 

N e t  plankton and nannoplankton s a m p l e s  were collected from i n s h o r e  
water  n e a r  the south bank of the Columbia River  a t  Hanford. 
net plankton samples  and their  laboratory t r ea tmen t  with the exception of 

Collection of 

increased weighing accu racy ,  is the same as previously desc r ibed  (1). 

Water for nannoplankton saniples was s t r a i n e d  through plankton n e t s  
(173 m e s h e s  p e r  inch, 0 .076  m m  a p e r t u r e  s i ze ) ,  then t r anspor t ed  to  the 
laboratory ir! 20 !iter c ~ r h o y c .  A F9srs!(’ 1 centrifuge cor!5istiz* a of a 

bowl revolving at 20,000 r p m  was used lor sepa ra t ion  of the water and 
nannoplankton fract ions.  
top, the water is thrown o v e r  the r i m  of the bowl and the nannoplankton 
col lects  on the inside p e r i m e t e r  of the bowl. 
for activity density s a m p l e s  while the water volume for g rav in i e t r i c  and 
numerical  abundance samples ranged between 20 and 60 l i t e r s .  These  

The  nannoplankton-bearing water e n t e r s  a t  the 

Twenty liters were p r o c e s s e d  
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volumes were judged necessary to obtain a sufficient quantlty of nanno- 
plankton for  accurate  data .  
made prel iminary concentration advisable. 
fo re  t r ea t ed  with three pe r  cent formaldehyde, allowed to set t le  for 24 

hour s ,  the superna?ant siphoned off without disturbing the sediment,  and 
the r e s idue  centrifuged. 

nannopLankton w a s  washed f rom the centrifuge bowl onto s t a in l e s s  steel 
p!e!es, dried a;?der idrz-rec! !ri.mps, and then counted x i t h  a thi:: r.ica 
end window g. .x. tube and conventional s c a l e r  
rect ions were made in converting to d / m .  Gravimetr ic  and numerical 
count s a m p l e s  were preserved with s i x  p e r  cent formaldehyde in  vials. 
Subsequent prJcessing was identlcal with net plankton treatrnent(')except 
that a 20 power ocular was used for numerical  counting in  place of the 
customary 10 power ocular giving a magnification of 200 diameters .  

The small  capacity of the Foe r s t  centrifuge 
The en t i r e  volume was there- 

In the case of activity density samples ,  the 

A l l  of the customary cor- 

Crushing of so f t  bodied organisms by the centrifuge method w a s  not 
considered of g r e a t  importance in the river plankton which consis ts  prin- 
cipally of srl iceous diatoms. 

RESULTS AND D:SCUSSIONS 
2s Fig. 1 shows t h e  quantities of Llrl organic weight of net plankton 3 and nannoplankton present  in the r i v e r  water during the period of study. 
I* 

The d r y  organic  weight (ioss on ignition) of plankton is influenced l e s s  by 
inorganic Eediments c a r r i e d  in suspension than is the total d ry  weight and 
is the re fo re  used as the bas i s  for  quantitative weight comparisons.  Simi- 
lar seasona l  t r ends  are apparent in both types of plankton. Beginning in 
April  and continuing through most of the w a r m e r  portion of the year, a 
rapid plant growth produces an increasc in organic weights pe r  unit volume 
of water .  
July when the r i v e r  flow is at maximum and high silt turbidity prevails 

A dec rease  occur s  during the peak f reshet  months of J u n e  and 

DECLASSlFlED 
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NANNOPLANKTON DRY ORGANIC WIGHT 
MG/CU METER 

NET PLANKTON DRY ORGANIC WEIGHT 

MG/CU. METER 

1'" 

O J F M A M J  vo ' 

1951 1352 

FIGURE 1 
GRAVIMETRIC RESUL.TS FOR COLUMBIA RIVER 

N E T  A N D  N A N N O P L A N K T O N  
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A previous presentation of net plankton data") has shown that activ- 
i ty densi t ies  of plankton are highest durlng t h e  winter low-water season, 
when water activity densit ies are highest A repetition of this pattern i n  
the present  study IS apparent i n  both types of plankton ,is shown inthe upper 
portion of Fig.  2 .  I f ,  however, the activity per  ml of water due to the 
planktm is plotted a s  ~n t h e  lower part  of Fig.  2 ,  the influence of the 
abundance of plankton a l t e r s  this picture.  
during the warmer portion of t h e  yea r  more  than compensates  for the 
d e c r e a s e  in activity which occur s  a t  t h i s  t ime as a resul t  of increased 
r i v e r  flow and decreased water activity density. 
maXimUni activity per  volume of water  de 10 the plankton prevails during 
the warmer season. 
weight occur  in both types nf p l a n k t n n  during May preceding the freshet 
and during September fGllGWiilg the f reshet .  Data  were not obtained fo r  
nannoplankton during August but on the b a s s  of net plankton results the 
points would fall intermediate between July and September 

A n  increase in organic weights 

The re fo re ,  a period of 

Consequently. peaks i n  radioactivity and in d ry  organic 

Over  the period of sampling, nannoplankton exceeded the net plank- 
ton in  d r y  organic weight by a factor of eight and in radioactivity by a 
factor of 16 (Table 1) .  

Tabla 1 

Comparison of Net and Nannoplankton 
P.verzge '.':!sts SI z!!  Szr;,ples 

Nannoplankton 
_.- 

Net Plankton . ..- 
0. 061 0.510 3 Dry organic  w t .  g/m 

Microcuries  / ml 13 220 

Radioactive dccay of nannoplankton samples  followed a curve similar 
to that of the net plankton. which indicated a s imi l a r i t y  i n  radioisotope 
composition 
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A comparison of the numerical  abundance of nanno- and net plankton 
o r g a n i s m s  w a s  made on six of the samples  collected o v e r  a period from 
la te  November 1951 to ea r ly  A p r i l  1952. 

p e r  ml of r i v e r  water were present  compared to 60 ne t  p l ank te r s  pe r  ml. 
The nannoplankton diatoms have passed through the plankton net mesh and 
consequently their  s i z e  ;.s smaller.  F rag i l a r i a .  Melosira  and - Asterionella 
diatoms w e r e ,  nevertheless .  the predominant genera common to both types 
of plankton. T h i s  may acccunt f o r  the close agreement  between the i n c r e a s e  
in  nanno- o v e r  net plankton by a factor  of nine in numer i ca l  abundance a i d  
eight in  d r y  organic tveigh!. However,  the p re sence  of a substant ia l  arcount 
Of organic  de t r i t u s  in  both types of plankton m a k e s  d i r ec t  comparisons diffi- 
cult. 

An a v e r a g e  of 500 nannoplankters 

SUMMARY 

A prel iminary cornparisan of the net plankton and nannoplankton of 
the Coluzxbia River was made f r o m  November 195i to November 1952. 

The  nannoplankton exceeded the net plankton in weight by a factor  of 
eight and in radioactivity by a f ac to r  of 16. 

occ:rrcd i:: f r ' ; ~  :Y;G 1;;~:s ;f p l ~ z k ! ~ ~  in 53th %v~ig!?t  2 ~ 4  activity.  
Simi!zr coasnnal  fluctuations 

The  psriod of maximism p1aiik:on radioacti*:i!y cor.!ained in  a ml of 
water  and maximum d r y  organic weight Der cubic m e t e r  coincided with the 

warmer s e a s o n  prior to and  following the f r e she t  period. 

T h e  s a m e  genera of d i a toms  were the dominant o r g a n i s m s  in both 
types of plankton. 
more abundant than in the  net plankton. 

The nannoplarlkton diatoms were smaller and nine times 

-. ................................. ,. . _..... - .. . . . . . . . . . .  . . . .  
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A C K N O W  LE DG hi E X TS 

A l l  m e m b e r s  oi the Aquatic B i o l o e  Unit aided in var ious  ways in 
Pa r t i cu la r  mention should be m a d e  of the a s s i s t -  c a r r y i n g  o u t  the stud?. 

ance of R .  G .  Genoway in the collection and p rocess ing  of s a m p l e s .  R i v e r  
wa te r  act ivi ty  dens i t i e s  were obtained from the Regional Survey of the 
Biophysics  Section of :he Radiological Sciences Depar tmec t .  . 
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