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IN THE ZONE INHABITED BY MARINE BENTHIC AIGAE
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Florian Vasiliu, Georgeta State and Ion Bucse

Romanian Marine Research institute Constantza

ABSTRACT

The paper presents the results of Die observations on cer-
tain environment factors, durlitf 197] in n xonc with ma-

croph^-tic associations on the Rouinanian Black S<l;i sliore^
The following measurement data are incluiled; Iii;Iit, suspon--
de<i matter, water temperature, salinity, ori. '.-inic mnttcr,
dissolved oxi(;cn, phospliaics, ancl bioclicmical o\if', ('n dc-
niand. All these mcnsuremcnts anf] obsen'ations, correl;i-

tccl willi ccrinin <I;itn on the biolotg- of some muriny bent-
hie nlgnc, rnrticulary of the Cystoscirn sp., showed th;it
during 1971, p;irticu1nry favournlile conditions were prev;i-
lent on t1)e Itonianian sea shore for tlic increase of tlic'

marine bpnlhic alpne stock.

The- zone populated by marine bentbic algae on the rocky in-
fral-ittoral of the Romanian Black Sea sliore, is situated between the Cap
Midia and Varna Veche. occupyng a strip the width of which is variable
while the depth reaches sometimes down to 23 m. This shallow rocky zo-
ne represents the preferred habitat of numerous vegetals organisms, with
annual or perennial life cycles. The main species of this zone is Cysto-
seira barbata the brown algae which is preponderent wii' .n the association.

In order to learn as much as possible as detailed as possible
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about tne ecological factors determining the installation of algal populations,
of the rhythuuis of growth and reproduction of this algae, as well as in
order to learn the conditions under which the substances of economic value

produced by these algae attain their maximum concentrations, during 1971
a series of optical, hydrological and chemical Investigations and determi-
nations of the sea water were made.

Materials and methods

The water samples were collected, and the respective analyses
of light and temperature mesurements were performed monthly on a net-
work of stations at Cap Midia, Constantza, Agigea, Costine§ti, Mangalia
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Fig. 1 - Map schowing the rocky bottoms along the Roinanian Black Sea
coast and the localities where samples have been collected

nndVama-Veche, atdepth of Band II m. phytoplankton, 0. 031 which greater
surements and observations were made at two layers: 0 m and 11 in.
(tab. I).
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Table 1

Monthly sea water temperature ( C) as recorded along the Midia (1), Constantza (2), Agigea (3), Costlne§ti (4),
Mangalia (5) and Varna Veche (6) profiles

Profile
Depth

0

0

1C

c

10

0

0

10

0

10

0

-tO

0

0

10

II

4.5
4.5
4.5

4.5
4.5

4.5
4.8
4.8

4.5
4.5
4.6

4.5
4.5

4.5
4.
4.6

13. 00
13. 00
11 00

12,6
11.8

10.3
10.3
10.3

10.5
11.1
10.7

10.5
10.0

18,8
18.2
17.0

17.1
15.8

17.0
17.0
16.7

17.1
17. ;-
16.9

18.0
18.0
15.5

VI

18.0
16.8
13.2

14.8
12.6

14.6
12.1
12.2

12.0
12.0
13,

11.1
11.1
10.9

VII

25.0
23.0
23.0

24.0
28.8

23.5
23.5
23.0

24.0
24.0
23.1

23.0
23,0

vm

20.4
20.4
20.5

20.4
20.4

20.3
20.4

20,1

20.5
20.3
20.1

20.1
20.1

20.1
20.0
19.7

K

1. 6.8
17.2
17.9

16.9
17.4

16.8
17.1
17.3

16.8
17.2
17.4

14.3
16.9

14.5
14.6
17.0

x

L3.0
13.1
14.2

[2.9
13.6

L3.0
13.0
14,0

13.1
13,0
12 9

13.0
14.0

12.3
12.3
13,5

9.
9.0
8.8

9.1
9.2

8.9
8.9
9.1

9.3
9.2
9.3

9.3
9.3

9.4
9.4
9.4

xn

5.8
5,3
5.2

5,6
5.3

5.5
5.5
5.2

5.7
5.8

5,5

5.9
5.8

5.6
5.6
5.7

00
to



The analyses and mesurements performed referred to the fol-
lowing; light, solar radiation (cal/cm2/month), suspended matter (the s am -
pies were filtered through ultrafilters with 0, 7"- pores), water tempera-
tare, salinity, organic matter (determinations were made by the oxidation
method with KMn04 in neutral medium), dissolved oxigen, phosphates and
BODs. Knowing the brackish character of the sea-shore water, the above
mentioned chemical analyses were used together with the standard methods
of analysis (GENOVESE, E., MAGAZZU G., 1969). For colorimetric me-
surements the Lange type photocolorimeter was used.

Mesurements were also carried out on the rate of growth of
Cystoseira barbata as well as tests on how these algae install themsel-
ves on the surface of rock boulders placed in the sea.

Li^it

On the optical properties of the Romaian shore water, a se-
ries of papers were published, discussing aspects as; extinction coefficient
light penetration into the sea eater, transparency and colour (SKOLKA H.,
1968; SKOLKA H., & VASIUU Fl., 1969). Also interesting correlations
were made between the amount of existing caloric energy on the sea sur-
face, the development of phytoplankton, and the thermal regime of the wa-
ter, between the inass of water and the value of the extinction coefficient
(SKOLKA H. 1967, 1969. SKOLKA H., & SELARU 0. 1966).

The data comprised in the present paper are supplementing a
part of the above aspects for a lesser studied zone, i. e. for the upper,
rocky infralittoral zone.

The light extinction coefficient is characterized along the enti-
re interval analyzed by values comprised over a quite large range, from
0, 031 to 0. 610. These values were frequently encountered also at shallow
depths (10-30 m. ) along the entire coast (VASILIU Fl., 1969). The highest
values of the factor, between 0. 463 and 0. 610, were measured in February,
June and Julay, in the stations off Cap Midia, Constaatza, and Agigea.
These high values are the rezults of an increased suspended matter in the
respective periods (tab. 2). As a consequence of the high suspended matter
In such conditions, between 1. 4 and 6. 0% of the total amount of light
which; reached the surface of the sea, penetrated down to a depth of 5 m.

In the water of the extreme South of the Romanian coast, Le.
at Costine§ti, Mangalia, and Vama-Veche, the value of the extinction coef-
ficient was comprised between 0. 031 and 0. 249. These values are common
also for waters sitiiated at a greater distance from the coast (SKQLKA H.,
1968; SKOLKA H., & VASILIU FL., 1969). Also the light penetration is
neatly different. Thus, at the same depth of 5 m., up 71% of the light
which reached the surface of the water, was measured.

All these values explain to a large extent the causes why at
the extreme South, at depths down to 10-20 m, we frequently find indivi-
dual benthic algae as Ph llo hora nervosa, Antithamnion cruciatum - an
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Table 2

Average values of suspended matter (mg/1) to Midia (1), Constantza (2),
Agigea (3), Costine§ti (4), Maagalia (5) and Varna Veche (6)

Month

rofile

1

2

3

4

5

6

TV v VI vii vm K XI xn

30. 0 13. 0 18. 0 18, 3 34. 0 21. 6 12. 3 10. 3 22. 3 11.0

28. 5 13. 0 14. 0 15. 5 30. 5 24. 0 15. 0 12.5

23. 6 10. 3 11, 7 10. 3 28. 7 15. 3 12. 3 9,7

16. 5 10.5

17. 6 8.6

29. 7 12. 6 9. 0 14. 0 23. 3 14. 3 12. 3 11. 0 15. 0 12.6

30. 5 14. 4 i - - 35. 5 21. 5 16. 5 15. 0 17. 3 10.0

21.6 4. 3 8.0 14. 7 10. 3 9. 0 11. 5 8.5

aspect which is never met in the North, although the rocky substratum is
sometimes extending much deeper (MULLER G. I. , SKOLKA H., BODEANL
N., 1969).

The total amount of solar energy which reached the surface of
the sea in 1971 was higher than that of the previous year (table 3).

Table 3

Total amount of solar energy expressed in cal/cm2/month, during 1970
and 1971

Month

H

Ill
IV
v

VI
vn
vm
TX
x

XI
xn

Total

Solar ener

1970

t., (10

4, 125
8, 990

12, 099
14, 556
18, 282
17, 629
14, 830
11, 130

7, 443
3, 921
2, 721

118, 482

1971

2, yyy
4, 494
8, 497

12, 558
15, 000
17, 772
17, 019
16, 213
10, 494

7, 632
4, 221
2, 948

122, 036
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From table 3 it Baay be seen that during the cold months of the
biological season, the amount of radiation existing on the surface of the
sea is higher. As results from a series of works published on the optimum
conditions of photosynthesis of brown algae of the genus Cystoseira, pre-
Seats in the Black Sea (1ATENKO G. K., 1962) the most favourable radia-
tions under optimum temperature conditloos (16-18°C) are these compri-
sed between 0. 14 and 0. 20 cal. /cm2/min. From our ineasurements in the
year investigated, down to a depth of 5. 5 m - where exemplars of Cysto-
selra reach down to, 10-20% of total amount of radiation is penetrating,
i. e. about 0. 09-0. 60 cal/cm2/min. Starting from these values and corre-
lating them with those obtained by the Soviet authors mentioned and
with our own measurements of the rate of growth of Cystoseira, the con-
elusions inay be drawn that the year 1971 was particulaiy favourable for
the increase of the stock of these algae.

Thus, during the interval October 1970 - October 1971 the
algae exemplars spontaneosly installed on 0. 25 m2 concrete areas, rea-
ched a height of the thallus of up to 25. 5 cm. These are large dimensions,
particulary when we compare them with values given by SABININA and
SCEAPOVA (1953). From their measurements in certain zones of the So-
viet shore, such dimensions are reached by the algae only after 2-3 years.
These authors however do not exclude the possibility that under particularly
favourable conditions the algae may attain these dimensions also in shor-
ter intervals of time.

Sus nded matter

Along the Romanian shore in the sballow water zones, the
amount of suspended matter contained in the sea water varies, both with
the geographical location of the various sectors analysed (table 2). The
lowest values were recorded during May and December.

During May it was found that in the zone under investigation
the amount of suspended matter contained in the sea water is gradually
decreasing along the shore from North (Cap Midia -18. 3 mg/1) to South
(Vama-Veche 4. 3 mg/I), the amplitude amounting to 14. U mg/1.

In December the minimum value measured was 8. 5 mg/I at
Vama-Veche, while fhe amplitude of the variation of the suspended matter
content along the shore, was much lower, i. e. only 4. 1 mg/1.

Other wise, if we analyze the annual average suspended matter
from each station, the general tendency to decrease from North to South
may be observed. Always, the lowest value were recorded in the extreme
South of the Romanian shore.

The maximum content in suspended matter was measured in
July, at Mangalia. During the same month, in the other zones the suspen-
sioas amounted to 23. 3-34. 0 mg/1. The amounts of suspended matter in
littoral zones (down to 10 m) are exceeding considerably the values men-
sured farther off the coast. Thus. at a distance of about 5 nautical mils,
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the maximum amount of suspended matter was 19. 2 mg/1 fVASIUU FL.
1969), a value representing nearly half of the inaximum contents recorded
in the littoral zones.

It is known that frequently, in some zones of the Romanian
coast, at Constantza, Agigea, Comorova, Vama-Veche, the Sarmatian
bottom rocky exceeds 10 m, in depth, thus offering a substratam for the
installation of Cystoseira exemplars. Nevertheless, the naaximum depth at
which such algae were encountered, was 5. 5 m., which is a much lesser
depth than down to what they reach along the Soviet shore. In this situa-
tion, when the temperature oftheO - 10 m. water column is quite uni-
form, while nutrients and dissolved gases are abundant, it must be pre-
sume'd that the high suspended matter content is indirectly limiting the
penetration to greater depths of these light-laving algae. Such suspended
particles represent a penetration-limiting screen across the ^ath of the
light.

Water tern rafrure

An ecological factor of great importance, coordinating and re-
leasing the essential biological processes also in the life of plants, the
temperature shows frequent variations with rather high amplitudes in the
waters of the littoral, zone. Such fluctuations are dependent on the amount
of solar radiatipn which reached on the water surface, on winds and the
air temperature.

During the w Intel months of 1971, the water tem^-erature were
higher than in precedent years (SERPOIANU GH. 1965), Thus, in Februa-
ry, along the six profiles investigated, there were no values lower than
4'. '5°C, while in 1970, for instance the minimum frequently were as low as
2. 0°C. The daily average of temperatures measured at Constantza, Agiges.
and Mangalia were between 7. 0 - 7. 8°C (according to A. j MACHITESCU' S
unpiiblisheds data). The high winter temperatures facilitated, as was ob-
served also at Agigea, a quite intensive photosynthesis of Cystoseira bar-
bate. in December, the temperatures recorded were generally equel to
tt^ie recorded in other years (CHIRILA 'V., 1965 ; SERPOLAITO Gh., and
CHIMLA V. 1958), varying, a& may be seen from the table I, between
5. 2 and 5 9°C. In their papers M. BACESCU and his collaborators (1967)
mentioned by the interval 1961 - 1965, for Deceinber an average multiaa-
nul figure of 6. 59°C.

It is also worthwhile to mention, that the sea surface tempe-
ratures are higher than at the 10 m. level, indicating the presence, for
Deceinbei. the period of the measurements, of air masses with quite in-
creased temperatures.

For the spring monaths (table 1) the water temperatures featu-
red a rising tendency, the temperatures in May reaching as much as
18. 8°C (Cap Midia, 0 m. ). These high temperatures both in the mass of
water and at the surface favoured the accumulation through photosynthesis,
of vegetal inatter thus enriching the algae stock on the upper rocky infra
littoral. 187



An interstlng problem worthwhile to be mentioned, is the role
of the winds in the dynamics of the water masses in the shallow littoral
zones. If we take, for instance as example, the water temperatures re-
corded during the expedition of June 23, we can observe this decisive role
of the winds in the zone under investigation; they favour the transport of
near-shore, freshened and warmer water to the open sea, and in stead,
from the open sea there are colder amounts of water coming rx3ar the

coast, featuring higher salt concentration. If, on the profile, off Cap Mi-
dia, at 0 m., the water temperature was 18. QOQ and 13. 20C at a depth of
10 in., on the last profile, off Vama-Veche, after a time of approx. 8
hours, temperatures of 11. 1°C and 10. 9°C were measured at the surface
and at a depth of 10 m. respectively.

Salinit

The non-uniform aspect of the salinity dates from one montb to
the next, and from one profil to the another, is deterinined on the one hand
by the position of the respective zone under the influence of continental wa-
ter being discharget into the sea, and on the other hand by the dynamics
of the winds causing frequent modifications in the pattern of various types
of water masses.

During 1971, the lowest salinity of 9. 7 g S%o was recorded in
April (Cap Midia). As a matter of course in April and May, the values re"
presenting salinity were the lowest over recorded in the entire period in-
vestigated (table 4). In this respect our data are very similar to those re-
corded in precedent years (CHHtILA V. 1965) for the waters situated
between Cap Midia and Constantza. We want to point out that the lowest
salinity over recorded during the last ten years was 4. 83 g S%o at Mamaia
on April 24, 1963 (BACESCU M, et all, 1967). These low values of the
salinitie are registred i only at the tinae wben the maximal rise of the Da-
nube' s water level and the inflow from the costal freshwater lakes are su-

perposed with the strong north and north - east winds.
The highest salinity of 19. 47 g S%o was found at a depth of 10

m, during June, off Agigea. In the same month, on the other profiles also
high salinities were measured, which are ranging between narrow limits
of 18. 21, and 19. 47 g S%o.

High salinity values at the same tine more homogeneously dis-
tributed, were encountered during October, between 17. 25 and 18. 58 g
S%o, during November, between 17. 70 and 18. 22 g S%o and December,
between 17. 25 and 18. 50 g S%o.

With very few exceptions, the salinities measured in the sout-
hern part of the coast during all months of the year, were higher than
those measured in the North (table 4). These high salinities associated
with other ecological factors cause also differences in the distribution of
vegetal organisms, macrophytes and microphytes. This is how the presen-
ce of certain of Co no hlae umbellata, Corallina mediterranea Ulothrbc
pseudoflacca nay be explained, which were identified by Romanian authors
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Table 4

Salinity (g S%o) variations as recorded monthly to Midia (1), Constantza (2), Agigea (3), Costlne§ti (4), Mangalla
(5) and Varna Veche

rofile Depth Month

0

0

10

0

]0

0

0

10

0

0

10

0

10

0

0

10

IV

11. 38 9. 74
12. 65 11. 28
13. 41 12. 03

13. 91
14. 65

12. 14
12. 39

12. 14
12. 14
13. 18

10. 77
11. 28

10. 88 11. 00
11. 89 11. 00
13. 15 11. 51

12. 14 11. 28
12. 90 11. 51
13, 66 13, 06

12. 81
13. 06

11. 38
13. 71
15. 77

11. 91
15. 52

12. 94
12. 67
13. 96

13. 46
13. 19
15. 26

12. 85
13. 19
15. 52

vi vn vm

19. 22
18, 40
18. 95

18. 40
18. 84

18. 40
18. 95
19. 47

18. 46
18. 21
18. 98

8. 46
18. 71
19. 24

14. 27
14. 52
14. 79

14. 79
15. 12

14. 79
14. 52
15. 12

14. 79
15. 12
17. 11

16. 30
16. 60

17. 59
17. 32
17. 59

17. 85
18. 12

17. 59
18. 12
18. 12

17. 85
18. 12
18. 64

17. 85
17. 85

17. 32
18. 12
18. 12

Di:

14, 87
15. 12
15. 12

15. 37
15. 63

15. 63
15. 12
15. 63

15, 37
16. 15
16. 15

16. 02
16. 03

14. 61
15. 37
15. 63

x

17. 25
17. 50
17. 76

18. 53
18, 76

18. 58
18. 28
18. 28

18. 03
17. 76
18. 28

18. 28
18. 28

17. 50
18. 28
.'. 8. 28

17. 43
17. 70

17. 70
17. 95
17. 95

17. 70
17. 70
17. 95

17. 70
18. 22

17. 70
17. 95
18. 22

XII

17. 25
17. 77
18. 04

18. 04
18. 04

17. 77
17. 52
17. 52

17. 77
17. 77
18. 04

18. 04
18. 30

17. 77
17. 77
18. 04

g



(SKOLKA H., 1969) in the perimeter comprised between Constantza and
VaKm-Veche. Also the presence of unicellular planktonic algae Is specific
to waters with various salinities and such algae move about together with
those waters under the action of the above mentioned factors.

Or nic matter

In the investigations made so far (VASIUU FL. 1969,. 1971),
the distributions and dynamics of organic matter in tbe waters beyond the
10 m. contour line was studied. For the shallow zone the minimum amount

mg0, ll. - M/dis
CDf)Sf3flf3

-- CoS//MS!t/'
--- V3/W \/M/)P

I"
1'^
f

S. OQ

/, oa

tv // yil /ws

Fig. 2 - Distribution of organic inatter during the year investigation

of organic matter was 1. 18 mg. 0^/1 in June (fig. 2) which is an extre-
mely low figure for this month, and is specific only for open sea waters.
(ROJDESTVENSKI V. A. 1961, VASIUU Fl. 1970). This value may be ex-
plained by the meteorological conditions mentioned, when the temperature
and salinity were discussed. With the exception of the above situation, the
organic matter content is low durinp the autumn months and particularly
during the winter months (fig. 2). For December it also must be noted
that the distribution of organic matter is rather uniform among both nor-
then and southern proftlea^the values ranging between 1. 37 and 1. 69 mg Og/l.
13.0



From an analysis of the results a maximum organic matter content
Of 4. 32 mg Og/l. in July, must be stressed out. The average values'of the~four
?ul!c^s_a^a^, sed m the graPhic ranged between 2. 97 and 4. 32 mg Oa/L" TMs'is'
the month when, owing to environment conditions (adequate light, optimum tem-
?!ratur?. ' abundant of nutrients) the unicellular algae represented particularly
by peridinaea supply significant amounts of bioma'ss, an aspect frequently"
lnc?^ered alon? the Romanian shore (SKOLKA H. 1967 and 1969, BODEANU
^196??" As in.t^e case ?f the.other factors discussed, the amounts oforga-
nic matter are different along the northern and southern profiles, and they"
decrease from Cap Midia towards Vama-Veche.

Dissohred oxi.^-

The chemical element so much neceseaiy to all vital processes of
all animal or vegetal organisms, is abimdantly present in the zone under in-'
vestigation (table 5).

Its presence is in principle in accordance with the temperature
^,ues for. waters wit.h Particularly strong hydrodynamism in the littoral zone,
with certain meteorological aspects (pressure, humidity) and only sometimes
with the biological processes of the water masses. And'this is one of the maul
objections against evaluating the productivity of algae in these zones, by va--
riations in the oxigen contents of the sea water (DATKO V. G. 1950).

During winter, with higher atmospheric pressure and lower water
temperatures, and with the intense agitation of the sea. the oxigen content
values inay reach figures as high as 15. 06 mg. Og/1, with a saturability of
more than 133 %, as encountered at Vama-Veche.

The high values (table 5) of the oxigen content, between 11. 20 and
13 14 mg Og/l, and of the saturability 110. 7 - 126. 2% during April along any
of the profiles, are surprising. These values, although they'are not much dif-
fercntfrom those recorded in other years by Romanian authors I (BACE SOU M.

. CHIRILA V. 1967) are, in comparison with other months of the year, rather
. higher.

The lowest values were measured in June and July, i. e. 3. 97 -
5. 81 mg. Og/l, and respectivaly 4. 75 - 8. 81 mg., 02/L, These are the months
when the oxigen solubility in sea water is minimum.

Phos hates

In the tone under investigations, owing to Its position near the
discharge of continental and household waters, permanently there is an
excess of nutrients and, organic elements ensuring abundant materials for
the primary productiorL

The values of the phosphate content measured during 1971 are
within the ranges determined also in other years (CHIRILA V. -1965) only
for the period from February till October, featuring the same seasonal
or even monthly Yariations (table 6). The lowest content .was measured in
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Table 5

Monthly record of the amount of oxigen dissolved in sea wn'cr (mg Oa/l) along the profiles Midia (1), Constantza
(2), 'Agigea (3), Costlne§tl (4), Mangalia (5), and Varna Veche (6)

Profile Month II IV
Depth

0 9. 40 11. 68 8. 56
0 9. 77 11. 89 9. 57

10 9. 43 12. 63 6. 52

0 9. 54 12. 89 12. 24
10 9. 40 13. 14 8. 80

0 9, 40 12. 26 9. 86
0 10. 57 12. 42 9. 17

10 9. 18 11. 65 6. 82

0 9. 50 13. 09 9. 48
0 10. 12 12. 37 6. 94

10 9. 22 11. 20 9. 45

0 9. 85 11. 96
10 9. 35 11. 78

0 9. 65 8. 60
0 9. 25 9. 75

10 9. 40 7. 49

VI

4. 43
4, 93
3. 97

5. 81
4. 96

4. 42
4. 42
4. 50

5. 36
5. 04
4. 68

5. 40
5. 11
4. 66

vn

6. 39
4. 75
8. 13

7. 14
6. 30

6. 10
5. 98
7. 14

6. 35
6. 14
8. 81

7. 14
8. 00

vm

8. 90
9. 60

10. 60

8. 82
9. 53

6. 11
8, 66
8. 13

10. 55
10. 24
9. 16

9. 43
9. 31

7. 24
8. 61
8. 40

K

8. 71
9. 61

11. 93

8. 58
8. 76

9. 88
7. 45
8. 59

8. 37
7. 45
8. 00

9. 15
9. 20

6. 44
8. 37

10. 16

XI

7. 97
8. 63

10. 14

7. 60
4. 05

8. 90
9. 75
9. 00

6, 07
8. 75
9. 84

8. 53
8. 31

8. 49
8. 74
9. 15

10. 88
9. 61

13. 18
10. 83
10. 86

9. 43
10. 76
10 35

8. 92
10. 37

9. 14
8. 71

8. 11

xn

12. 00
12. 02
12. 02

12. 72
11. 70

12. 27

11. 98

14. 54
11. 46
14. 56

14. 58
10. 48

15. 07
11. 66

10. 89



Table 6
3

Phosphates content (mg/m ) of sea water as determined monthly on the profiles Mldla (1), Constantza (2), Agigea
(3), Costinegti (4), Mangalia (5) and Varna Veche (6)

Profile Month II V VI
Depth

1 0 20. 1 4. 5 45. 7 8.9
0 27. 0 4. 2 46. 8 5.1

10 12. 9 5. 0 30. 4 10.3

2 0 13. 9 0
10 38. 4 11.0

0 25. 8 5.0
0 33. 2 5.0

10 29. 8 4. 5

4 0 42. 4 4. 0 50. 4 10.9
0 44. 3 6. 0 67. 6 9.4

10 42. 4 5. 5 56. 2 6.3

0 47. 3 7. 5

10 59. 0 7.5

0 20. 6 38. 1 5. 7

0 19. 9 34. 4 6.3
10 21. 3 30. 0 10.2

vn vin

35.3
45.6

67.7
55.3
25.0

5.1
5.3

4.0
5.7
5.1

5.2
7.5
7.5

17.4
13.1

5.2
8.0
6.2

8.1
7.6
8.0

11.2
4.5

112.0
10.5

5.0

15.1
8.6

5,0
13.2
13.2

13.3
37.8

5.0

6.3
5.0

5.7
13.3

4.4

60.0

11.^
16.0

10.6
10.6

12.1
13.1

13.7

26.2
21.8
13.8

92.5

20.6

17.1
13.6
10.1

x

71.3
83.9
71,3

90.5
83.4

62.4
71.3
71.3

27.4
63.7
25.0

18.9
29.1

34.3
29.4
37.1

XI

216.1
200.3

174.5

289.0
262.0

220.5
219.2
201.6

8.2
27.8
64.3

61.7
106.4

472.9
106.5
80.0

xn

350.3
50.6
38.9

99.9

17. 5
17.3
33.1

32.8
29.7
58.9

19.5
8.1

20.2
13.5
12.1

(D
co



the period between April and August, being as low as 4. 0 mS p/m3-__to m
instants during the year, complete depletion of this nutrients, was
w'hich~fact certifies the'permanent existence of a certain exces^^situa^tion
which does'not'applytothe open sea (BACESCU M. 1967.. VASIUU Fl.
1969)'. "What, 'however is different, are the extremely high values (up ̂to^
47^9 mg'P^mS, at'Vama - Veche during November) during November
De"cembe&r/ By comparing these values with the ftgures quoted ln^ the^Ute-
^ture~forthe Ronmnian"shore (CHIRILA V. 1965., BACESCU M.̂  1967.^
VASILIU Fl. 1969), we note that such high values as shown in table 6 were
never ecountered in precedents.

Biochemical oxi n demand

The zone investigated extending over about S'? nautical miles inay
be-affected by a series of polluting agents resulted from ̂ be harbour, in-
dustrial or daily human actiyities, and which are eva^-ated into the sea.

As mdicators for the degree of pollution v»o Investigated the
Biochemical oxigen deinand, the organic matter and the dissolved oxigen
content.

The data specified in the table 7 lllustrete the accentuatedly
polluted ctiaracter'of^the water near the ports of. constantza^£lnd_M, angalia
durmg'the" majority of the months of tbe year, where the BODg values

Tablfc 7

Average values of the BODs as determined from_the two. stations off, the,
';'.cesB~; Midia-(l), Constantza (2), Agigea (3), Costine?ti (4), Mangalia(5),

Varna Veche (6)

Month H

roflle

TV VI vn vm DC x xi xn

1

2

3

4

5

d

3. 73 3. 77 1. 45 1. 45 2. 15

3. 13 3. 83 2. 01 1. 97 2. 02

3. 13 3. 50 1. 12 1. 55 2. 41

2. 87 3. 06 1. 44 0. 57 1. 52

1. 39 3. 21 1. 06 2. 76 2. IS

2. 48 1. S3 2. 38 2. 60 , 1. 19
1. 97 1. 49 1. 60 2. 73 3. ^2

1. 09 0. 95 1. 26 2. 60 0. 6C

4. 61 3. 49

2. 46 -

1. 52 i 3. 0.( , 2. 86 1. 98 2. 30 1. 40
1. 54 0. 43 - IO. S8Sl. 86 0. 96 1. 00 0. S1

reach up to 3. 83 mg Og/l and respectively to -1. 6-i m& 03/1; We m^st^as-
sume that'a major confa'ibutlon to these particularly high value^i^from
the harbour activities. Laboratory tests carried out by
(1969) showed the increase of BODs also against the hlgher conten^
products at certain temperatures, Thus at a concentration of 0. 5 ml/l, a



BOD5 of 3. 6 mg Ug/l, and at 10 ml of oil products per litre, a BOD5 of
5. 40 mg Og/l, both at a temperature of 16°C was measured.

In sea water, the action of such pollutans mantfeste itself also
by the prevention of the gas exchange between atmosphere and water, or
by the considerable reduction of the percentage of lux reaching various
depths of water.

Verly low BOD5 values were measured at Vama-Veche, both
during the cold and hot seasons. During for months, these values were
less than 1. 0 mg Og/l, while in December only 0. 61 mg Og/l were mea-
sured.

Some unicellular or pluricellular algae may be considered as
typical indicators for the pollution degree of the habitat. As has been
shown by SKOLKA H. (1969), the total number of species which can be
encountered in polluted waters amounts to about 20, particularly repre-
sented by the Chlorophyceae (Enteromorpha intestinalis E. linza E. ro-
lifera Ulva lactuca), by the phaeo h ceae Ectoca us confervoides), and
from among the Rhodophyceae, CELAN M. (1966) quotes the species Poly-
siphonia varie ta featuring wide ecological valences and tolerances aga-
inst pollutants.

A speciel case of pollution is the water blooming phenomenon,
the frequency of which is increasing in recent years (SKOLKA H. 1972). In
July 1972, a strong blooming of the peridi. neum Exuviaella cordata took
place, according the PIA MfflNEA'S unpublished data. The biomass of
this peridineum reached up to 3018 mg/m3 in a station situated at one
nautical mile off the coast. This blooming was followed by a mass morta-
lity of the benthal fauna - an aspect known also as a result of other such
blooming phenomenon.

In such conditions a massive organic impurification took place
folowed by complex aspects in the chemical water, as pH values decrea-
sed to 7. 4; oxigen saturation ability decreased to 57, 6 %; organic matter
content of 4. 32 mg Og/l. At the same time it must be assumed that also
a toxic action resulted from higher amounts of metabolites, both during
the summer and also after the death of the organisms (HAILOV K. M. 19 70).

Conclusions

On the Romanian Black Sea : coast,, the zone populated by ben-
thic marine algae, although not very long (37 nautical miles) is characte-
rized by the presence of continuously oscillating and highly varying ecolo-
Rical factors. These particularities are due both to the geographical posi-
tion of the zone under investi Ration, and as well, to local factors as; shape
of the coast, harbour constructions, pollution sources, etc.

The light extinction coefficient varied between 0. 031 and 0. 610,
these values being characteristic both of the superficial open sea waters
as well as of freshened waters along the littoral. The light penetration at
a depth of 5 m. varied between 1. 4 and 71% of the total light at the sur-
face of the sea.
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The water temperature was characterized by high values during
the winter months, whe ever decreased below 4. 5°C. During summer, they
geiierally temperatures commoa to the entire Romanian shore were rfecor-
ded.

The salinity presented considerable variation, ranging between
9. 47 g S%o in April and 19. 47 g S%o in June. The salinity depends on the
direction of the prevailing winds and may change within a few hours.

The suspended inatter showed extremely high amplitudes, bet-
ween 4. 3 mg. /I and 35. 5 mg/1. At Varna - Veche, diiring all month of thf
year, the suspended matter is the lowest.

The organic matter content was highest (4. 32 mg O^/l in June,
Beginning with the autumn months, tbe above value decreases, the lowest
values being recorded during winter,

The dissolved oxigea showed a seasonal and even monthly re-
partition common to all shallow areas, the maximum content during winter
being 15. 06 mg Og/l with a saturation ability of 133. 90 %, while the mini-
mum oxigen content during summer was 3. 96 mg Og/l, with a saturabllity
of 46. 60%.

Phosphates are abundant during the year and, unlike to the re -
g'.ons of the open sea, they never got depleted, not even during the sum-
.sier months. In autuinn and winter months (October - Deceinber) the phos-
phates content reached the highest values recorded along the Romanian
shore (472. 9. mg P/m3).

Through its maximum values of 3. 83 - 4. 61 mg Og/l, the BOD5
indicates the waters from the vicinities of the harbours of Constantza and
Mangalla as beii^ the most polluted regions.
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