
 

PRELIMINARY NOTE ON THE DYNAMICS OF 14c UPTAKEN 
BY BLACK SEA PHYTOPLANKTON 

Alexandru. S. BOLOGA x and Alexandr V. PARHOMENKOxx 

~omaniaa Mariae Research Institute, R-8700 Constantza, 
Romania 

~nstitute of Biology of South Seas, 335000 Sevastopol, 
u.s.s.R. 

RESUME 

14 DU aux differences qui existent concernant l'application de la methode 
du C af'in de dete:Niner la production primaire planctollique, on a teste experi­
mentalement le moment du debu.t de !'exposition et la duree neoessaire a l'exposi­
tio• des flacons olairs et noire; si le debu.t de l'exposition a'illltegre da.ns la 
periode d 'illumination suffisante du proceesus de la pbotosyuthese, et cependant 
se realise 1 1equilibre dyJlamique de l'assimilation du 14c, alors la duree 
necessaire de 1 1expositioa est de 4 - 5 heures. 

ZUSAMMENFASSUNG 
Wegen den untersehiedlichen Anwendumgsm0glichkeiten derv14c-Methode fiir 

PrimiirprodulttioubestimrnuDgen wurd.e der Begiimzei tpunkt der Exposition und die 
notwendige Expositionsdauer der durchsichtigen und opaken Glasflischchen unter 
e:xperimen.tellen Bedingungen probiert; wel'lll der Beginn der Exposition in der fiir 
die Photosynthese ausreichendT Liohtperiode mitinbegriffen ist, und somit das 
dyllamieche Gleichgewicht der 4c-Assillilation erreicht ist, betri:igt die notwen­
clige Expositionsda.uer 4 - 5 Stunden. 

As generally known, despite the wide use of the 14c method (STEEMANN 

NIELSEN,1952) for planktoni.c primary production measurements, there still is no 
definite consensus concerning the best moment of sample collection, the starting 

lllOJllent and the exposure time span. Thus, it seems that most of the researchers 
prefer the exposure of the 14c in:nocula.ted light and dark bottles for 6 - 8 hours 

(ba.lf a day) during the a.m. or p.m., other consider durations under 6 - 8 h to 

be more accurate, or of 4 h (e.g. between 1000 - 1400 h) or even under 4 h; on 

the contrary, others would uae exposures of 24 h. The most suitable moment of 14c 
innoculation during the d&\Y and the necessary duration of bottle exposure have 

been experimentally checked by determining the dynamics of 14c uptake by the 

natural phytoplanktonia coJllJllU?litiea during various periods of the day. 

MATERIAL AND MErI:IOD 

Phytoplankton was collected in the prebosphoric sector (41°~2 1 3 N, 

20°59 19 E) and in the Caliaora sector (45°21 1 4 N, 29°01 1 3 E) of the Black Sea. 

To detexmi.ne the daily dynamics of 14c uptake by phytoplankton, the 
previously filtered (no.49 sieve) sea water samples were introduced in light 
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and dark 5 liter bottles with an initial 14c radioactivity ot 50 - 166 1uc.i 
c- 1.9 - 6.2 MBq) 1-1• 

The experil'lenta started at 0700 a.m. going on for 24 h. Besides th~ 

main experiments (24 h), some extra sillmltaneoua experiments of shorter duration 

were carried out between 0700 - 1300 h, 1300 - 2000 hand 2000 - 0700 h. At the 
same time the primary produoUon was alao·dte:mined by aeau of the UBU&l. light 

ad dark bottle 14c teohaique. The Balll.Ples together with their oontrole were 

filtered on S7Japore meuibrane tilters no.4 (p • o.ss;ua). The 14c activity of 
the tilters was me8.811%8d by means of a·lead-screeJied end win4ow Geiger-Miller 
counter. 

RliSUI/fS ARD DISCUSSION 

The reBUltfil or the experiment• on the 14c uptake dynamics by the ma­
rine p}qtoplankton on a totally olouq day (preboaphorio aeotolf) and on a ooa­
pletel)' cloudless day (Oaliac:ra sectca) prove that the daily 14c uptake evinoe 

the same tendency. As l t renl ta trom the data on the 14c preaeace in. pb,yto­

pl.anktora, the radioaotivit:y of pbytoplauktonic cells increase& in direct ratio 

with the exposure dumtioa d.uring the initial 4 - 5 h, followed by a atap or 
slow increase, aad fin.ally it becomes ooutaat• hom the experiments it was 

clear that the modification of light intensity within sutfioientl)' large 11111.ta 
(from 7,000 to 100,000 lu:x) does not bring about a JBQdification ot the 14c 

aaaimilatioa speed. by the natural phytoplanktonio comamitiea. 
The 14c assimilation ~c balace by phytoplankton started. after 

4 - 5 h f1"0m the beginning of the exposure. It was also found that it expe:ri­

•nta with vuiou •XJIO&ure periods (4, a. 12 and 24 h) an carried oa at the 
aaae starting aoaent (0700 h), the carbon flow speecl will d.ecreaae with the in­

crease of the exposure duratioa. The exposure duration llQ8t oorreapond to the 

lin.ear component of 14c uptake {ot at lea.at ' - 4 h)s but the bo'ttlee tor pri­

u;q production deterllinatioa can be exposed practically at &JrT moaent of the 
light span of the day (within the interval when the dependence of 14c assimi­

lation to the light intenaity does not occur aDd. the inhibition of this procesa 

by light does not take place). 
The results on the dtermination of 14c uptake by ~oplankton wader 

the above experimental conditions need further stw for their use in aquato­

riwu with a :richer pbytoplauktonio biomaae, in other seasons, and vertically 

as well. 
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