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Abstract.
The present investigation represents an attempt to study and compare

phytoplankton populations from S. Aegean, Levantine and Ionian seas.
Sampling in the above mentioned areas (13 stations) was performed during

March - April 1986. Water eamples were collected from the upper 200m of the
water column, preserved with Lugol solution and counted in an inverted
microscope.

The dominant phytoplankton species from the examined areas are presented in
table 1, while dominance indices for each sample (table 2) were calculated
according to McNaughton formula (19687). Also phytoplankton species abundances
were analysed by the truncated log - normal distribution (Cohen, 1939; Cassie,

TABLE 1. Dominant species in TABLE 2. Dominant species (as indicated in
Aegean, Ionian and Levantine table 1) and doninance index (3) in Aegean,
Sea (in alphabetical order) Levantine and Ionian Sea.

1.Bacteriastrum delicatulum AEQEAN SEA LEVANTINE SEA
3.Chaetoceros affinis -
3.Chaetoceros decipiens St. Depth Dom.sp. & St. Depth Dom.sp. 3
4.Chaetoceros sp. (m) {m)
8.Chilomonas marina Qo 18, 3 43 0 24,26 63
6.Coccolithus fragilie 13 80 18,19 62 3 26,24 38
?.Coccolithus leptoporus 200 22, 7 28 58 10 26,21 48
8.Coocolithus pelagicus 20 18,28 33
9.Coccolithus sp. 50 0 26,25 80 80 24,26 37
10.Cryptomonas sp.
11.Cyclotella sp. 52 ] 26, 8 42 [} 12, 9 31
12.Emiliania huxleyi 36 80 12, 8 34
13.Exuviaella baltica 10 3, 6 47
14.Gymodinium pygmeum 68 30 2,18 33 0 13,12 31
15.Gymodinium sp. 78 4,18 40 30 18,12 34
16.Gymnodinium variabile 76 100 17,12 22
17 .Gyrodinium pingue 2 o 13,26 42 200 12, 1 23
18.Nitzschia closterium = ~---rmmeeooom o e
18.Nitzschia seriata IONIAN SEA
20.0xytoxum variabile ~ eeeeeeeecccaaean
21.Peridinium sp. St. Depth Dom.sp. &
22.Rhizosclenia delicatula (m)
23.Scrippsiella trochoidea 0 23,12 18
24.Synedra sp. 86 850 10,14 40
29.Syracosphaera mediterranea 200 11,10 37
26.Thalassiothrix frauenfeldii
- 83 o io,18 38
1862; Bliss; 1867) which provided a reasonable fit [} 9,14 389
to the data ss indicated by the X2 distribution 83 80 14,20 31
{table 3). FPinally a diversity index based on the
log - normal parameters (table 5) was estimated 84 0 10,14 28
(Edden, 1971).

Low values for phytoplankton abundances (from 82 0 12,23 23
1400 cells/1.8t.76,200m to 28720 cells/1. 8t.38,0m —~-==-oommcmomeeeao

both in the Levantine sea) and dominance indices (table 2) were recorded in all
areas defining their oligotrophic character. Another interesting feature is
that diatoms predominated in §. Aegean, dinoflagellates in Ionian and
coocolithophores in Levantine sea.

High values of phytoplankton populations’ diversities were estimated for
all samples, while higher values of @ (table 3) that have been recorded at the
upper layers of stations 13 (Aegean sea), 38 (Levantine sea) and 86 (N. Ionian
sea) might be attributed to fluctuating conditions of the environment
(Georgopoulos et al. 1886; Theocharis et al. 1988a,b, 1887).

TABLE 3.Lognormal distribution parameters of phytoplankton species ooncentration
in Aegean, Levantine and Ionian seas.

ARGEAN SEA IONIAN SEA
St. Depth ¥ ¢ o N a2 D" df X2 St. Depth N [T 4 f o2 D" ar x2
{m) (m)
0 231.70.7420.59.2 30.8 0 332.30.6370.358.1 620.6
13 80 24 1.10.9830.86.2 43.4 8 282.10.6360.4580 3 0.3
200 29 1.80.3420.38.2 24.3 388 10 21 2.10.8280.354.3 3 7.0
20 27240.4280.24.7 3 5.8
80 0 212.10.82060.44.8 485.3 80 27 2.3 0.9280.34.7 4 9.0
32 0 262.00.6320.534.8 48.1 ¢ 13 2.3 0.4 185 0.1 3.8 10 10.3
58 30 222.10.3220.14.3 3 7.4
10 21 2.10.5250.34.9 33.8
86 30 172.20.4180.1 4.1 22.5 0 2062.10.6370.38.1 85 2.3
7 14 2.50.5180.23.9 23.7 50 37 1.8 0.7 48 0.3 5.8 7 10.8
78 100 24 2.1 0.4 69 0.2 4.7 4 8.8
2 0 132.00.6180.44.0 4 5.3 200 112.00.5120.13.8 2 1.8
IONIAN SEA
St. Depth N y o R o2 D" df X2
{m) N=total number of observed species,
0 232.20.9270.34.6411.3 u - log mean abundances, o = log
8 30 32 1.80.9510.8345 9.8 standard deviation, §= total number
200 191.8 0.9 200.54.22 1.0 of expected species, a2z variance,
D" = log N - 0.3466 *a2(diversity),
83 0 181.90.32350.34.69 3.0 df = degrees of freedom.
0 151.10.760 0.3 8.7 1.7
83 30 281.90.5330.28.12 2.1
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Sewage nutrient enrichment and phytoplankton ecology
In the Pagassitikos Gulf (Greece)
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National Centre for Marine F

The abundance, species composition and taxonomic diversities of
phytoplankton has been studied in relation to sewage pollution in the
north Pagassitikos Gulf, Greece (Fig. 1). Surface water samples were
collected from a series of stations in July 1987. Samples were preserv-
ed, concentrated by settling, and the concentration of each species
of phytoplankton enumerated in an inverted microscope. Via-
ter samples from the vicinity of the major sewer outfalls (Stations 1,

2 and 3} showed very high con-
Teble 1: Surface salinity(% and nutrients centrations of nutrients, great-

(ug-at/1). i o £ ohyt
Iy . = tota ncentration o o=
St. s 90;3 sm;‘ PR, WO, NO er conce P y4
1 36,6 0,91  14.65 0.98  0.24  5.87 plankton, and a lower taxcnomic
.81 s
207 oMz 2220 .5 008 13 diversity than samples remote
3 22.2 0.49 34.35 1.30 .07 17.86
. 3n2 o2 1018 1.25 008 1.18 from outfalls (Tables 1, 2 &3) .
5 6.6 0.10 4.74 0.74 .07 2.18
s. 369 0.3 3.16  1.70 0.08  6.57 Phytoplankton abundance and
. .47 N s
Tk 010 7200 076 0,083 taxonomic diversity depend upon
8 70 G.11 5.53 0.44 ¢.08 2.56
9. 370 o0.13 2.69  0.58  0.07  1.26 the supply of nutrients in na-
0.0 288 on 270 048 0,08 0,96 tural waters, where abundance
13} 37.0 0.13 2.98 0.41 ¢.08 1.06
increases and diversity decrea-

ses with increasing nutrient

Table 2: Taxonomic groups (cells x 103/1).
concentrations (Table 4) in the

Numbers in parentheses are the % ratios.

Taxonamic st.
i 1 2 3 4 5 € 7 8 9 10 "
biatons 282 8.4 13.8 16.3 19,5 n.z 2.2 2 10.6 3 12.9
@2 | 3.3 | ore (029 [one (6.4 | oen | oLy | #3.6 605 | (654
Dinoflagellates |[12145 36 57.4 106 41,1 3.9 39.4 443 12.4 27.2 5.6
(97.7) | 86.5) | (41 | (84) 66) | (23.4) | {62.3) | (63.5) | SN (40 | (28.4)
Coccalithophores | - 0.8 3.2 4 1.4 1.5 0.6 3.3 13 ERY 1.2
- 02 | @y | an | an &) @9 | (. | 53 (s) [}
Silicoflagellates - - - - - - - - - 4 -
(0.6
Total microplanktan| 12427 365 74.4 126 §1.7 16.6 63.2 69.6 2.3 61.3 19.7
W flagellates 2184 [ 3.2 | 113 13 199 124 2 7.5 1o | a2 3.4

Pagassitikos Gulf. A considerable variation in the occurrence of speci-
es and dominance occurred along the nutrients gradients (Table 3). Di-
noflagellates were dominant in polluted waters, while diatoms dominat-
ed in cleaner waters (Table 2). From the dominance and relative distri-
bution of the taxa along the nutrients gradient certain species of Gy-
mnodinium emerge as indicator species of red tide pollution. These chan-
ges correspond to a typic¢al degra-

Teble 3: Dominant species, dominance (6, dation of a complex community to a
McNaughton, 1967) and diversity (D,
Margalef, 1967) imdiees.

st. Dominant species & -3
Gymnodinius sp.
1 Cachonina niei 941 0.49
Gymnodiniua sp.
2 Cachonine niei 83.4 1.37
Cachonine niei
3 Gymaodiniua ep. 68.1 1.93
B PA64SSITIKOS
onins niei
3
4 Gywodiniua ep. B4 187 GuLF
Gymnodinius sp. N
5 Cachonine mie §0.2 1.77 I
. Chaetoceros affinis o 1t 2km
Ritzechia closteriua 209, 277
Gyenodisium wp. s - .
? Cachonina niei 5.5 1.89 Fig. 1. Sampling locations
g  Ctehonine niel less mature state by the inflow of
Gymnodiniuz sp. 51.2 2.28 .
. nutrient-rich sewage (eutrophication)
s Chastoceros socialis
Gymodiniun sp. aa 2.712 in the north Pagassitikos Gulf.
Gyanodinius sp.
10 ouactoceros sociaia 3100 269 REFERENCES
Chaetoceros socialis
" Skeletonems costatus  33-4 2.81 MARGALEF, R., 1967. QOceanogr. mar.
Biol. Ann. Rev., 5:257-289.

Table 4: Significant linear.correlation McNAUGHTON, S§.J., 1967. DNature,
between biological and chemical
€ 216:168-169.
parameters. -
< density equation
correlated with acefficient
Phosphate log ¥« 2.70%e4.30 0.87% (ne)
Nitrite log ¥ «14.25Ks3.66 0.88% (ne3)
Diversity of equation
correlated with : coafficient
Phosphate D« - 2.20%42.60 -0.80% (neg)
Nitrite U e -10.37%+3.01 -0.72%% {09}
* Significant at the 99% level ** significant at the 5% level.
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