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ABSTRACT:

Preliminary results obtained by 14c method,using liguid
scintillation counting, on planktonic Primary producti-
vity off the Romanian Black Sea coast during July, lo77
-(238-825 mg € w~3day-1) are presented.

The methodolosy of planktonic primary productivity es-
timation effords a fairly lsrge number of working techniques (7).
Direct and indirect methods have different values; the 140 metiod
is the most frequently used all over the world,

The % method has not been applied so far in the
Romanisn oceanological research, some aspects and fmplications
only of this technique having been thrown into relief (__;); the u-
t1116y of the planktonic primary productivity Gata as obtalned by
the 40 method lies in their correlativity with those on blomass
and distribution of the succeslve anlmal consumers, in order to

Ui‘hls work wag delivered at the Session of Sclentifical Reports
on "Primary Production and Productivity of Water REcosystema" ,i-
cademy of RSR and Central Institute of Blology,Bucharest, 1977.
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estimate the bloproductivity of an aguatorium on the whole,parti-
cularly the fish productivity.

The applicabllity of the *C method by ligquid scintll-
lation counting was tested in 1977 - as a methodological devae-
lopment on the Romanlan coast - with the purpose of establishing
the possibilities of planktonic primary productivity estimation
in an aguatorium with partlcular ecological conditions.

MATERIAL AND METHCD

Phytoplankton samples were collected within the sea
water stretch of Constanta-Agige2 in July, in & 1l n.m. long sec-
tion perpendicular to the shore, af three stations, from the fol-
lowing herizons: Statlon 1-0 m, Station 2-0 m, Statlon 3 - 0O m,
Statlon 3 - O, 5 and 10 m (6 horizons, in all).

The 140 method was used (lo), within the instructions
of the International Agency for 14 c Determinat ion (8), by liguld
scintillation counting (5).

According to the in situ "simulated" experimental vari~
ant, the 25¢ ml light and dark bottles contalning phytoplankton
from the slx horizons were each added 1 ml NEHMCO5 solut lon and
naintained in a water basin,exposed to natural illumination. Egch
sample was tested with 5, lo snd 25 ):Ci. activities Lln order o
select, for our purposes, the optimum activity. The upper (O m)
and deep (5 and lo m) samples were kept at the sams level in the
basin,at integral illumination (100%), under temperature control;
photosynthetlc essimilatlon experimenta were performed peme,with-
in the period between culmination and sunset.

Just at the end of the exposing period, the contients of
the bottles were filtered, for measuring the radioactivity of the
phytoplenkton residuuum.

As known, in this type of measurements, the use of the
1iquid scintillation counting,compared to Gelger~-Miiller procedure
(2), has advantages, €.gs by the elimlnstion of self-absorbtion
errors due to the radiocactive material on the fillters (which is
possible in the case - frequently encountered along the Romanlan
coast - of & rich suspension content of the sea water).

The filters with the radloactive algal residuum were
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measured in Packard polyethylene vials with low background; the
selocted acintillation mixture composed of 2 ml dioxan(previcusly
introduced for filter solubilization)and 8 ml liquid scintillator
{prepared from c.5 g POPOP s.g.l), 5 g p-terphenyl s.g. 8nd 1,000
ml toluene s.g.) was added into esch vial.

At the same time, in order to check the efficiency and
the grade of this scintillation nixture, two other recelpts were
also tested: 2 ml dioxan and 8 ml Instagela) and respectively 2
ml dioxan, 8 ml Instagel and 0.1 ml hyamine~hydrate; no Lmprove-
went of the efficlency of the llquid scintillator, was_ observed.

The radloactivity measurements were carried out after
24 hours at +5°C with @ Packard Tri-Carb model 3385 automatic
scinfillation spectrometer and with a Nuclear Enterprises ISCL
type manual scintillation spectrometier; all the obtained results,
similar for both kinds of tools, are relilable.

Bach sample was measured three to five times (L min.
per sample with the mutomatlc spectrometer and 4-5 min.per sampls
with the manual one).

EESULTS AND DISCUSSION

Calculation of primary productivity values in the
atretch of Conetanfa-Agigea on the basis of the 40 me&surements
was carried out by the formuls (4):

cC..r

wheret G = photosynthetic asssimilation value of the sample
during the sexposure period (mg C 1'1);

C, = total inorganic carbon content of the water (002.
¥503, C037) (ug o I"h;

r = radloactivity of “'C assimlilated by phytoplankton
) (filter radiocactivity)

R radioactivity of inoculated 140 solution.

T v

55 seintillation grade
Instagel (Packard), universal 1liguid scinfillator, patented,
ready prepered, a cockbalil specially used for aqueous samples
(Packard Catalogue No.6002173%),
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The mean value of the total inorganic carbon content of
the oceanic water - 25 mg C 1-1 - was assumed far C (cf.9)j;as the
experiment duration was 1/2 of a solar day, the dlurnai primary
productivity rate was calculated by multiplying the results by 2.

4 particular saspect of the calculatlion is glven by the
deternination of the control - that is the correction for €O, fi-
xation in darkness (about 1-3%) with the dark bottles.Usnally, on
the analogy of the method of the Oy bottles, the values obtalned
with dark bottles are scribed to resplration, percitting a dis -
tinctlon between gross and net productivity (by substraction). On
the basks of the specificatlion of the modalitles and significance
of the 0 fixation in darkness (3,6,9),1t 1s recommended tmt the
values obtained in the dJdark bottlés-siould be nelther subtracted
from those of the phosynthetic assimilatlon, nor calculated as
percents of %hem, but expressed separately, as absolute values,
beslde the value obtained in the corresponding llght bottle (or
bottles) at the same time.

The maln purpose of the present research is the outli~
nlng of the possiblility of applicatlon of the 140 method in esti-
mating the planktonlc primary productivity along the Romanian
coast;the properly results of primary productlivity are tentat lve;
they are expressed in mg C > day_l.

The results obtsined in the offshore zone of Cors tanta-
Aglgea in the summer demnote planktonic primary productivity valu-
es ranging between 297-825 mg C m‘ad'_ in the upper water layer,
and between 2%8-243% mg C o237t at the depths of 5 and lo m.

AS it has been specified above, the values obtained by
fixation in darkness were not subtracted from those of the photo-
synthetic assimilation, but considered apart, beside the average
of the values obtalned in the corresponding light bottles.

The examlinatlon of the results pointed out the neces-
sity of taking into consideratlion the measurement values of the
thirc experimental sctivity used (25 ACH NaH*C0j).

CORCLULICHES

1. For the first time the -'C method for estimating the

~lanktonic primsry productivity was used In the ecological condl-
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tlons of the Romanian coastal waters,

2., The best liguid Beintlllation used was the mixture;
dioxan, POPOP ang B-terphenyl in to luene.

3« The planktonic primary productivity data in the off-
shore zone of COnstanta-Aglgea (Black Sea) obtained by the MC
method, ranged between 238-825 mg ¢ m"5day" .
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