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MONTHLY DYNAMICS OF PHYTOPLANKTONIC ASSIMILATORY PIGMENTS

JN THE ROMANIAN BLACK SEA COASTAL WATERS

BETWEEN CONSTANTA AND A61GEA DURING 1977

Alexandru S. Bologa

Romanian Martae Researc.h Institute - Con.stan.<;a

ABSTRACT;

'Che anounts of phytopl.anktonic assimilatory pigments

from -the area less influenced by the Danube of the Ro-

manian Bias1: Sea coastal wa-iiers were recorded every

mon-th (at Constaata) and every ten days (at Agigea) in

order to follow the guantitative ctynam: .}B 01' phy-ko-

plankton and it a blooms diiring 1977.

The study of phyfeoplanktoalc asslmllatory pigments was

carried on. with a view fco complete the knowledge on the quant; Ua-

tlve dynamics of p.bytopLankton along the Romanian coast (j. ). In

comparison with the preceedlng year, inore frequent samplings were

performed In the zone of Constants - Aglgea; every donfcli on profi-

Le East - Consijanl/a and every ten days Ln the nearshore zone of

Aglgea. Thus, the Investigated area was framed by the profile

East - Constanta, with 5 stations, tofea llzS.ng 16 sampling horl-

zons, and the zone of Aglgea, with. 5 stations, and 6 J-iorlzons; In

all, 544 samples were processed.

MA.TERIA.L AITO &IETHOD

Ibs study of assljallatory pigments was carried on by
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.blie uaiial tectmlqiie based ou BICliA.EDS sod TUO;»raOK's EceiL^ (^;,
sa raodlfled by Sl'fiICKtAI® aad PAASOl'ia (6; aud ol-uers i:^, ^, p.
irfBlcuL&ti. on of ohlox-upiiyll pigment coaoeaferst. lon waB perforac'o ac-

csrolng to tee telcliroua^lc equatilon" reooiiiciencieci by OXKSGO C^)'
iJsLouUtlon of carofcenoS. d plgsent r@{>-61ve conceuii x'asiou follovisd

E1GR&EES and THOMSON'S forcaaL&e (g).
ConeentrafcIons of cUlorophyll ptgmeatB a, ^ anfi s. are

given in mg m and those of safiacin (C^) aiid noa-aHtacln (Cy) ca-
rotenold plgiaeB^s, In. I,;SHJ I"''. Averages of pl. gm.ent; values over

the statloas end profiles were CKlculsfred on the bests of the

sdieme of iuOROfcOVA-VOSIANITSKAIA (2) for Che quant Itfatii.ve study

of p^fcoplanktoa, yverages islaro^gh the v/ater ooliitnn.s (horizons)
v.<ere Lfiade arltrimefeioaLLy.

OtiLorophyl. 1. ̂ /^ and ^/|,+^ rafcios and C^ eh lox-op. by It ^
CSyic^/D^^t;) were oalculated tr&n tehe aonfehly taeaas,

RESULTS AIH; DiyCliBSIOS®

. Eh@ resiiies of tihe a&ectsrophotoffi&trteal determlB. atlons
. of assliailafeory pigaient Goaoeafcx'stloa and distz-tbutton in t.he zo-

.ti6 of G&nstaa. ^6 -. Aglgea diji»iag 1977 ar® syathetlzea as montlily
aeazi values (Tfci eles I. and 5) and es pereeatage val-ues of cliloro-

^.. i-s-l. ). 6^ of the SoSfei l o^lo. TO&liyl. l ptgaientis (lable 2).

5

^

3

2

%

!? ^^
y ^y

// ///

^̂

IV

§

E cf>!orophy/l «?
D nonssfsc/n csrofenot'ds

?. s§.
s "s y§
tt y

Ml V//

^

'^ y5
. <Sa

&

^
.y 's

V/// //» ^

S S| St
Xl X/l

Pj-^'l - ElsSograBi of aonchly megn concentratloa values
cl' c.hi.or'ophyLl ^ (mg Qi"-3) aari non-astacin caro-
tenoi-^s in iy7'/'(I.SFU L-'L ) on profile ^asfc - Con-
stanza.

78



Table I

tuont.hly t&earr coiicerifcratton values of chlorophylL

(dg m"'') and carotenolfi (L5SRJ l~ ) pigments 6a profile East
Constanta In 1977

Month ChL. a ChL. b GhL.c

II
Ill
IV
v

VI
VII

VIII
IX

x

XI

XII

5. 62
o. 27
2. 82

2. oo

o. 7L
o. 66

o. 44

1. 92
L. 78
o. 56

o. 41

L. 58

o. 15
o. ?o

L. lo
o. 52
o. 43

o. 58
o. 55
o. 55
o. 5o

o. 4o

o. 84
o. 26
o. 96

L. 64
t. 2o
1. 15
o. 57
o. 72
o. 75
o. 74
o. 98

'A

o. 26

o. L5

o. 17
o. 58

o. 55
o. 57
o. 21

O. L2
o. 16

o*2o

o. 22

'N

o. 15

o. ol

o. lL
o. o?

o. ol

o. o2

o. ol

o. 16

o. L5
o. 2o

o. ot

GhL. Ghl.
&/ Q^ £/^,+^,

G^/chl.a

4. 5o

l. o3
2. 95
1. 2L

o. 59
o. 58

o. 77
2. 66.

2. 43
o. 48

o. 4L

o. 5o

o. 35
o. 19
o. 55
o. 42

o. 59
0. 46

o. 22

o. 25
o. 4.5

o. 49

(D48o/B665)

o. o3

o. o5

o. o3

o. 63

o. oL

o. o5

o. o2

o. o8

o. o8

o. 55

o. o2

Table

Frocentage values of chlorophylL a of the t;otaL

cliLorophyLl pigments (. mg m--/) on proftLe East-Gonstan^a
In 1977

TotalMonth

. II

Ill

17
v

VI
VII
VIII

IX
x

XI

XII

values

23. 48

4. 0?
27. 72
25. 14
L5. 48

1L. 61
6. 69

L5. 18

L2. o^
7. 00

6. 57

4L.4

1.6.5
24.4

4.8

7.1
8.5
6.5

29.9
5o.t

9.5
6.7

lo

18.4

7.2
16.8

L9.2

5.6
9.1
6.6
9.8

22.6

6.5
6.L

25 55-5o m

5.7
4.8

5.4
2.0

-3.9
5.6

lo.6
i5'^
5.6
4.L

5.5

1..5
2.9
l.L
L.2

2.5
2.2

.̂ .5
3.6
2.8
4.2

^
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Monthly

phyll (mg m--/)

Table 5

mean concentration values of chloro-

and carotenold (MBFCT I"'') pigments la the
zone of Aglgea In 1977

Month GhL. a GhL.b Ghl.^ "A
ChL.

I

II

Ill
CT
v

VI

VII
Till

IX

x

XI

XII

o. 2L
o. $o

o. 55
.. 4o

L 57
L. 55
o. 87
o. 58
2. 4L
o. 52

o. 59
l. Lo

o. 15
o. 25
o. 28
o. 58

o. 62
o. 81

o. 45

o. 4o

o. 89
o. 25

o. 29
o. 51

o. o9

o. 6o

o. 52
L. 96

o. 83

o* lo

o. 14
o. 17
o. 26

O. L6

l. 5/l- o. 59
o. 86 o. 34

o. 86 o. 27

I. L5
o. 59
o. 58
o. 24

o. 59
o. Lo

o. 14

o. 14

"N

o. lo

o. o2

o. o5

o. 18
o. o2

o. o2

0. 00

o. o4

o. 19
o<o5

0. 00

o. o2

s/s.

2. 55
o. 5o

1. o5

2. 24
L. 89
o. 86

L. oL
o. 67
2. 15
I.. 55
L. o2
4. 58

Ghl.
b/a+b

o. 58
o. 45
o. 53
0. 11
o. 28
o. 57
o. 54
o. 4o

o. 26

o. 59
0, 42
o. 21

:===========

C^/chl. i!,

(D48o/D66 >
o. 47
o«o6

o. o5

o. o4

o. ol

o. ol

0. 00

o»o6

o. o7

o»o9

0. 00

o. oL

During the period of January-December, on profile East-
Constanta, the highest values of cliLoropJayLL ̂  - the main ladlca-
tor of phytopLankfcon asslmtlatory capacity and of primary produc-
t Ion achievement, lmpllcl1;ely - were 5. 62 mg m--/ In February,
2. 82 mg m~5 In April and 2. oo mg m""5 La May (Fig. I). As compared
to the data obtal.ned in the months of 1976 when sanpLlixgs Jiad
been made (February, May and October), In 1977 chlorophyll fiva-
Lues were higher (I). Chlorophyll ^ Is accompanied by lower
amounts of chlorophyll £, and chlorophyll ^/^ ratio Is accordln-
gly Increased, especially In February (4. 5o). CtiLoroptayll ^/S,+,^
ratio -as indicating a considerable fraction of dead pbytiopLaak-

ton - Is saiaLl all the year round. D^Qo/D^^ ratio - which ren-
ders the degree of popuLafclon diversity- Is also dlmtnlshed; the
poor pigmentary diversity which this latter rafcIo shows Is due fco
and points out the pronounced quantitative domtnaD. ee of chloro-
phyLl s over 1:he other asslmllatory pigments.

The vertical distribution of ass tiallatory pigments la
8o



profile East - Coiistan^a shows maximum values of chlorophyll ^ In
the upper water Layer all the year round; maximum percentage va-
Lues of chlorophyll a. of the total chLorophyLl ptgmenfcs are found
at horizons 0 and Lo ffl. Maximum values of chlorophyLI. ̂  and ^ are
also to be found mostly la the upper Layer. The asfeacia and non-
astacln carotenold plgmerLfes are more homogeneously distributed
through the water column, taktng relatively Low values.

AssimlLatory pigment concentration values and their

quantitative relations Indicate the presence of blooming phenonie-
na In spring (February and April) and the existence of Large phy-
fcoplankton blomasses La. autiumji (Lafce September aiid Octobe1 ').

The data on asslmlLafeory pigment concentration In the

shallow zone of Agigea show a maximum chlorophyll ^ value of 4. 4o
mg m"-^ in April, comparafelvely Lower values, of L»57 mg m-'/ trL
May, 1. 35 mg m-^ la June and 2. 41 mg m-'/ In October, and sub-unlt
values In the rest; of the months (Flg. 2). As compared with those

of l9?6, chlorophyll a values were higher In April, May, July and
September (1). Chlorophyll ^ values were Low In. this zone, too
and higher chLorop.hyll a/c ratios occured in January (2. 55),
April (2. 24) and tate Septeaiber (2. 15) Chlorophyll ^/^ and
D;, o-/Bc<=c ratios were also l»-».
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._2 - Histogram of monthly mean con.ceiitratlon values
of chlorppliyll,^ (mg m-5) and non-astacln carp-
tenolds (MSPUH-) tn" the zone of Aglgea In L977
(same key as to Fig* L)

As a consequence of strong hydrodynanii.cs In the shallow
nearshore zone (o-Lo m) of Aglgea, vertical distribution of assl-

dilatory pigments does not sliow the regularity whlcli was made
evident wltli this respect on profile East - Constanta (o-5o m).
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Pigmentary concentrafclo'n values and quantitative rela-
tlons for Aglges Ladtcate starting of the bLooalng plienomenon In
April and Increased pliytopLaukton blomasses La late rieptember.

CONCLUSIONS

L. Maximum clil.orophyll a. coacentratlon vaLues were re-
corded In February (5. 62 mg m""5), April (2. 88 mg m~5) and May
(2. oo mg iu~5) on profile JiJast - Constanta, and In April (4. 4o mg
m~5) and late September (2. 4L mg m~5) tn the zone of Aglgea.

2. The frequency of low mean values of chlorophyll ^
concentration Ln 1.377 ascoiaparea with L9?6 polnCs oufc Lower blo-
masses of planKtonlc ml. croflora l.n comparison with those of the
preceedtng year Ln the zone of Aglgea.

5. GhlorophylL a concentration, values were lower as re-
Latied to those of the preceedtng year in both areas.

4. Monthly mean values of asslmllatory pigments In the
zone of Constants - Aglgea Indicate occurence of fche frequent
spring bLoomLng phenomena In February and April aiid respect IveLy,
In April.

5. Vert tea I distribution of asslmltafcory plgmenfcs i.n
the zone of Constanta - Aglgea shows higher values In the upper

layers In most of cases.
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