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Abstract. 
~ 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 samples were collected from the upper 200m of the 
water colunn, preserved with Lugol solution and counted in &ll 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 fornula ( 1967). Also phytoplankton species abundances 
were analysed by the truncated log - nornBl distribution (Cohen, 1959; Cassie, 

TABLE 1. Dominant species in 
Aegean, Ionian and Levantine 
Sea (in alphabetical order) 

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

l.Bacteriastrum delicatulum 
3. Chaetoceros affini s 
3.Chaetoceros decipiens 
4. Chaetoceros sp. 
B.ChiloiiDnas 118rina 
6.Coccoli thus fragilis 
7 .Coccoli thus leptoporus 
8. Cooco li thus pe lag i cus 
9.Coccolithus sp. 

lO.CryptOIIDn&S sp. 
ll.Cyclotella sp. 
l2.Emiliania hux1eyi 
l3.Exuviaella hal tica 
14 .GYHilodinium pygmeum 
lB.GYHilodinium sp. 
l6.GYHilodinium variabile 
17 .Gyrodinium pingue 
l8.Nitllschia c1osterium 
19 .Nitzschia seriata 
20.0xytoxum variabile 
2l.Peridinium sp. 
22.Rhizosolenia delioatula 
23.Sorippsiella trochoidea 
24.Synedra sp. 
25. Syracosphaera IIIBdi terranea 
26. Thalassiothr i x frauenfeldii 

AEGEAN SEA 

St. Depth 
(m) 

0 
13 50 

200 

50 

52 

10 
68 50 

75 

72 

Dom.sp. o 

18, 3 43 
18,19 62 
22, 7 28 

26,25 50 

26, 8 42 

5, 6 47 
2,18 33 
4,18 40 

13,26 42 

1962; Bliss; 1967) which provided a reasonable fit 
to the data as indicated by the X~ distribution 
(table 3). Finally a diversity index based on the 
log - nor118l par&IIIBters (table :n was estill8ted 
(IMden, 1971). 

LEVANTINE SEA 

St. Depth 
(m) 

0 
!I 

58 10 
20 
50 

0 
56 50 

0 
50 

76 100 
200 

Dom.sp. o 

24,26 65 
26,24 39 
26,21 49 
19,26 35 
24,26 37 

12. 9 :n 
12. 8 34 

15,12 31 
1!1,12 34 
17,12 22 
12. 1 25 

IONIAN SEA 

St. Depth Dom.sp. o 
(m) 

0 
86 50 

200 

85 

0 
83 50 

84 

23,12 19 
10,14 40 
11,10 37 

10,16 38 

9,14 59 
14,20 31 

10,14 2!1 

Low values for phytoplankton abundances (from 82 12,23 25 
1400 oells/l.st.76,200m to 25720 cells/!. st.58,0m --------------------
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 S. Aegean, dinoflagellates in Ionian and 
coooollthophores in Levantine sea. 

High values of phytoplankton populations• diversities were esti~mted for 
all samples, while higher values of a (table 3) that have been recorded at the 
upper layers of stations 13 (Aegean sea). 58 (Levantine sea) and 86 (N. Ionian 
sea) might be attributed to fluctuating conditions of the envirolliiiBnt 
<Georgopoulos et al. 1986; Theocharis et al. 1986a,b, 1987). 
--------------------------------------------------------------------------------
TABLE :l.Lognorlll!.l distribution parameters of phytoplankton species concentration 
in Aegean, Levantine and Ionian seas. 

St · Depth N ~EAN S, rr2 D" df X2. St. Depth N 1J IONIAN ~EA a2. D" df X'L 
(m) (m) 

0 25 I. 7 0. 7 42 0. 5 5. 2 3 0. 8 0 33 2.3 0.6 37 0.3 !1.1 6 20.6 
28 2.1 0.6 36 0.4 5.0 3 0.3 
21 2.1 0.5 25 0.3 4.5 3 7.0 
27 2.4 0.4 28 0.2 4.7 3 5.8 
27 2.3 0.!1 28 0.3 4.7 4 9.0 

13 50 24 I. 1 0. 9 85 0. 8 6. 2 4 3. 4 !I 
200 29 1.8 0.5 42 0.3 !1.2 2 4.3 58 10 

50 21 2.1 0.6 26 0.4 4.6 4 5.3 

!12 26 2.0 0.6 32 0.3 4.9 4 9.1 

10 21 2.1 0.5 23 0.3 4 .. 5 3 3.8 
56 

20 
50 

0 
50 

Ill 2.3 0.4 15 0.1 3.9 10 10.!1 
22 2.1 0.3 22 0.1 4.!1 3 7.4 

68 50 17 2.2 0.4 18 0.1 4.1 2 2.5 0 26 2.1 0.6 37 0.3 !1.1 5 2.5 
7!1 14 2.5 0.5 15 0.2 3.9 2 3.7 50 37 1.9 0.7 4!1 0.5 !1.6 7 10.!1 

72 13 2.0 0.6 18 0.4 4.0 4 5.5 
76 

;~~ ~i ~:~ ~:: ~~ ~:~ ::~ ~ ~:: 
--------------------------------------------------------------------------------

IONIAN SEA 
St. Depth N 11 if a"l. D'' df X2 

(m) 

0 23 2.2 0.5 27 0.3 4.6 4 11.3 
86 50 32 1.8 0.9 51 0.8 5.4 5 9.6 

200 15 1.8 0.5 20 0.3 4.2 2 1.0 

85 18 1.9 0.5 2!1 0.3 4.6 5 5.0 

0 15 1.1 0.7 60 0.5 5.7 2 1.7 
83 50 25 I. 9 0. 5 35 0. 2 !1. 1 2 2. l 

84 26 2.3 0.4 27 0.2 4.7 5 6.9 

82 19 1.9 0.4 33 0.2 !1.0 2 3.3 
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N:total nuniler of observed species, 
11 = log IIIBan abundances. a : log 
standard deviation, N: total nuniler 
of eipect_!!d species, a 2 : variance, 
D" = log N- 0.3466 *rr'l(diversity), 
df = degrees of freedom. 
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Sewage nutrient enrichment and phytoplankton ecology 

In the Pagassitikos Gulf (Greece) 
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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 

o:' phytoplankton enumerated in an inverted microscope. \·la-

ter samples from the vicinity of the major sewer outfalls {Stations 1, 

Table 1: Surface salinity(%J and nutrients 
( ).!g-at/1). 

7. 

8. 

34 ~ 6 0. 91 
0.42 

)7.0 

36.8 

1.15 

1.30 0.07 

0.08 1.18 

2.18 

1.70 

0.76 3.47 

0.08 2.56 

0.07 

Table 2: Taxonomic groups (cells x 103 /1). 

Numbers in parentheses are the % ratios. 

TaXooatic 
group. 

282 13.8 

{2.2) {13.2) (17.8) {12.9) {31.6) 

Dinoflagellates 106 

(97.7) (86.5) {74) {84) {66} 

Coccoli thophores o.a 4 

{0.2) (4.3) (3.1) (1.7} 

Silicoflagellates _ 

Total microplanktoo 12427 

J..t flagellates 

2 and 3) showed very high con

centrations of nutrients, great

er total concentration of phyto

plankton, and a lower taxonomic 

diversity than samples remote 

from outfalls (Tables 1, 2 & 3) • 

Phytoplankton abundance and 

taxonomic diversity depend upon 

the supply of nutrients in na

tural waters, where abundance 

increases and diversity decrea

ses with increasing nutrient 

concentrations {Table 4) in the 

11.2 23.2 12.9 

{67.4) (36.7) (31.71 (43.6) •(50.5) (65.4) 

3.9 44.3 5.6 

(23.4) (62.31 (63.6) (51) (44) (28.4) 

1.5 0.6 3.3 1.2 

(9) (0.9) (4.7) (5.3) (5) (6) 

(0.6} 

Pagassitikos Gulf. A considerable variation in the occurrence of speci

es and dominance occurred along the nutrients gradients (Table 3). Di

noflageliates 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 ~

mnodinium emerge as indicator species of red tide pollution. These chan

Table 3: Dominant species, dominance ( 6, 
McNaughton, 1967) and diversity (D, 
Margal€f, 1967) indiees. 

ges correspond to a typical degra

dation of a complex community to a 

Dominant •peeiea 

Gymnodinium ap. 

Gywmodiniwt •P· 
C.Chonia& aiei 

Caebonina aiei 

G)'1Dilodinium •P• 

Cachonina niei 

G,..nodl.niWII ap. 

G)"llmQdiDiWII ap. 

Chaetoceroa &t'finia 

lfit:nc:bia elo11t.eriue 

G)'wlodiniwa ap. 

Cachoninaniei 

Cac:honina. niei 

G,yanodinium ap. 

Ch&etoeero•aocia.lis 

G)"'llllldiniu.~ ap. 

G)"lllnodiniWlap. 

Cbaoto<:eroaaoci&.lia 

Ch&etoc:eroa aoeia.lia 

Sltel.etonema.coet&t\UII 

1.37 

73.4 1.87 

55.5 

51.2 2.28 

2,81 

Table 4: Significant linear-.correlation 
between biological and chemical 
parameters. 

Phyt.Opl.anktoo density Regresaioo eq.Jatirn 
oorrelatEd with : 

Fhosphate log Y • 2. 70X+4. 30 
Nitrite log Y •H.25X..,3.66 

Diven~ity of I*Jytoplanktal Regressioo equatirn 
correlated with: 

~te o .. -2.20X+2.60 
Nitrite D • -10.37X+3.0l 

Fig. 1. Sampling locations 

less mature state by the inflow of 

nutrient-rich sewage {eutrophication) 

in the north Pagassi tikos Gulf. 
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Correlaticn 
ooefficient 

0.87• Cn•9) 
0.88* (n•9) 

O,rrelatirn 
coefficient 

-e.ao• (n .. 9) 
-0.72••cn ... 9) 

• Significant at the 99\ lev£.1 .. si~ifjr.ant at the 9St level. 
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