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PHYTOPLANKTON. 

The p l a n t l i f e of the s ea , c o n t r a r y to common "belief, i s not l i m i t e d to the 
l a r g e sea-we eds growing i n t he narrow f r i n g e a round the s e a - c o a s t . There a r e 
a l s o numerous m i n u t e , u n i c e l l u l a r , y e l l o w - g r e e n p l a n t s found in the upper l a y e r s 
of t h e sea i t s e l f , w h e r e t h e s u n l i g h t p e n e t r a t e s . These f l o a t i n g p l a n t s - the 
p h y t o p l a n k t o n - c o n s i s t of d i a toms , d i n o f l a g e l l a t e s , a n d a few o t h e r m i c r o s c o p i c 
a l g a e . 

I t i s i n t e r e s t i n g to no te t h e ways in which t h e s e p l a n t s a d j u s t t hemse lves 
t o t h e i r f l o a t i n g e x i s t e n c e * In d ia toms f o r e x a m p l e , t h e r e a r e f o u r c l a s s e s of 
s t r u c t u r a l a d a p t a t i o n s ? 

1, The bladder type - for example Coscinodiscus spp. with r e l a t ive ly large 
c e l l s , wi th a thin outer layer of cytoplasm and the centre f i l l e d with a l igh t 
ce l l sap.—^ 

2, The needle or hai r type,long and slender as typified "by Rizosolenia spp. 
and Thalassiothrix spp. 

3. The ribbon type as shown by "Fragillaria spp. and Cl i mac odium spp. Cells 
are broad and f l a t and attached to each other in long chains. 

4. The branched type,as i l l u s t r a t e d by the genera Ohaetoceros and Corethron. 
Here many spines grown as projections r e s i s t sinking. 

The presence of o i l in the c e l l s also helps to reduce the tendency to sink. 
In tho dinof lagel la tes the c e l l s may have long arms or conspicuous wing-like 
membranes or parachute-l ike adaptat ions,especial ly in tropical regions where the 
water i s l i g h t e r . 

Tho phytoplankton i s of fundamental importance to the economy of the sea, 
because these plants alone can manufacture food from the raw materials dissolved 
in the sea (carbon dioxide,and nut r ient sa l t s ) ,by u t i l i s i n g the energy of the sun. 

On these small plants feed the numerous small animals of the plankton - the 
zooplankton - on them depend many plankton feeding f i sh such as herr ings. On 
these small f ish feed la rger f i sh , then man comes along and catches the l a rger 
f ish,and so the cycle goes on. 

The study of the l i f e of the sea in terms of measurable relat ionships -
Marine ]&oStagy-is comparatively young. At f i r s t the work was purely descr ipt ive, 
but of more recent years attempts have been made to correla te chemical,physical 
and biological f ac to r s . This has shovm how dependent the phytoplankton i s on 
such things as sunshine,available quant i t ies of such sa l t s as phosphates,ni trates 
and the like,temperature,mixing of the water,and many others. 

Graphs of these factors over a year or more show seasonal d i s t r ibu t ions which 
bear cer ta in re la t ionships to one another. JOT example,when the production of 
phytoplankton i s high,phosphates e t c . are rapidly u t i l i s e d and are therefore low; 
on the other hand,when the'hours of sunshine are low,phytoplankton production i s 
also low. (in Winter.) 

Tho phytoplankton usually shows two periods when maximum numbers are obtained, 
one in Spring and one in l a to Summer. In this,New Zealand resu l t s are similar 
to those of other pa r t s of the world,but along with resu l t s from off the coast of 
New South Yfales show the Spring maximum to bo one month ahead of tho Northern 
hemisphere. 

In enclosed waters the seasonal extremes are more pronounced than in exposed 
seas,l ikewise in regions such as the Antarctic where the growing season i s 
confined to a very short period. 

Methods of col lect ing,concentrat ing,and counting given were as follows: 
1, For Quali tat ive work - the plankton tow net . 
2. For Quantitative work - collect ion by water-bott le ,concentrat ion by 

centrifuging,enumeration by counting c e l l . 
Recent -#ork overseas has shown the significance of tho phytoplankton to the 

f ishing industry. 1. Experiments have been carr ied out f e r t i l i s i n g enclosed waters 
to increase tho food supply of the f i sh by f i r s t increasing the phytoplankton. 
2. Use of special instruments such as tho plankton indicator and tho plankton 
recorder suggest tho poss ib i l i t y of forecasting in tho f i r s t case,the probable 
f ish population a t a par t i cu la r time and place; and with tho second the working out 
of good and bad years for the fishing industry in any par t icu la r area. 

D.;*.. C rawfo rd . 




