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Samplings were car.ried out in the area of National park 
»Kornati« (Kornat Island - central Adriatic) at 5 m depth 
in August 1980 and June 1982. A total of 59 taxa (Cyano
phyceae and Diatomeae excluded) were established. Rhodo
phyceae were absolutely predominant constituting 43 taxa 
(72.90/o) followed by Phaeophyceae wLth 9 taxa (15.20/o) and 
Chlorophyceae with 7 taxa (11.90/o) . Rather small number of 
species was recorded to grow on all thirds and surfaces. 
Specdes which prefer :indivjdual leaf portions and surfaces 
were also established. 

INTRODUC'TION 

This paper presents for the iirst time the data on qualitative - quanti
tabve distributiOiil of epipbytic flora on Posidonia oceanica leaves from tbe 
area along the eastern Adriatic coast . Large number of authors which studied 
tbe ,benthic lilora and veg,etation along the easterrn Adriatic ooa:st have 
only m entioned Posidionia oceanica as a bost plant of some algal species, but 
bave never described im more detail tbe epipbytic flora. In 1979 the studies 
of Posidonia oceanica beds (biomass, horizoll1tal and vertical distribution, 
E:l!Jipbyti:c flora composition on leaves and rhi:wrnes ,etc.) were tberefore 
intensified all along the east ern Adriatic coast. The obtained data added to 
our knowledge of tbis pbytocoenosis ill1 the Adriatic sea. From 1976 on tbe 
oomplex studies of Posidonia oceanica beds h.ave been e:xtended in tbe Medi
terranean particularly along the French shores, considering not only biological 
pararneters but relevant physical, cbemical , geological amd otber ones as 
well, to get better insight into tbis important part of benthic vegetation. 
This paper presents only a part of the results of tbe studies carried out in 
the area of National Park ►►Kornati« for few recent Years. 
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STUDY AREA, MATERIALS AND METHODS 

Samplings were carried out at 5 m depth in Stinjiva cove at Kornat 
Island ('13°48'5" N, 15°20'7" E) in August 1980 and June 1982. The method 
of direct sampling from defilned S1Urfaces '(50 cm X 50 om) by S c u b a 
dives applied. We separated 10-15 fascicles from these samples and preserved 
thern in 40/o buffered formol solution. They were determined in the faboratory 
by binocular magnifier and microscopy. To obtain the data on the vertical 
distribution of epiphytes on Posidonia oceanica leaves (as to their position 
on a leaf) every leaf was d~vided into porticms (apical, centra! and basic 
third), and both sides of these portions observed (upper and lower surfaces). 
About 9500 arn2 of surface area o,f Posidonia oceanica leaves were examined. 

RESULTS AND DISCUSSION 

A total of 59 taxa (Cyanophyceae and Diatomeae excluded) were esta
blished. Rhodophyceae were absolutely predominant constituting 43 taxa 
(72.90/o) followed by Phaeophyceae with 9 taxa (15.20/o) and Chlorophyceae 
with 7 taxa (11.90/o; Tab. 1). 

The comparison of our results with those of Pa na y o ti di s (1979) 
who studied the epiphytic flora on Posidonia oceanica leaves in the Gulf 
of Thessaloliliki (Greece) showed the following: 

- the number of epiphytic species exceeded for about 400/o the number 
this author recorded from the same number of samples, approxima
tively the same seasons and almost the same depth; 

- Rhodophyceae were more poorly represented (55.60/o), Chlorophyceae 
somewhat better (13.90/o) . and Phaeopyceae much better (30.5°/ry) 
represented. 

The comparison of our data with the data of D i c k van der B e n 
(1969) who studied the epiphytic flora on Posidionia oceanica leaves along 
the Mediterranean coast of France (Banyuls and Villefranche) showed the 
following: 

- D i c k van der B e n recorded for about 350/o more epiphytic species 
(90); 

- this author recorded lower numbers of Rhodophyceae (66.'70/o) and 
Chlorophyceae (8.90/o) and much higher numbers of Phaeophyceae 
(24.40/o) . 

These considerable differences between our results and results ' of 
Pa n a y o t i ,d i s {total number and presence of Rhodophycea,e and Phae
ophyceae) and D i c k van ider B e n (total number and •pres•ence of Phae
ophyceae) are probably due ito the fact that Pa na y o ti di s studied the 
flora of Posidonia oceanica in the close vicinity of the big industrial cootre 
where waste waters are likely to affect the formation of benthic flora, and 
Di c k van der Ben observations of Posidonia oceanica leaves were carried 
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JUNE 1982 

surfaces of leaves 
upper lower 

70.5'/. 

15.9'/. 
- 13.6'/. 

67.7 'I, 

1'.7 '/. 
17.6'/, 

71.8 .,. 

9.4 .,. 
18.8 '/. 

66,8'/, 

16.6 .,. 
16.6'1, 

65. 4 '/. 

19.2'/. 
15,4 '/. 

73.9 .,. 

1J.0'/. 
13.0'/. 

AUGUST 1980 

surfaces of leaves 
upper lower 

73,5'/, 

11.& .,. 
14.7'/, 

72.5'1, 

12.5'/. 
15.0'/, 

75.9'/, 

13.8 .,. 
10.3'1, 

68.2 .,. 

18.2'/, 
13.6'/ 

56.2'/, 
18.8 .,. 

25.0'l 

60.0 .,. 
13.3 .,. 

26.7'/, 

I TOTAL III] RH0D0PH. gjPHAEOPH. 

TOTAL 

surfaces of leaves 
upper lower 

73.5'/. 

14.3 .,. 
12 .2·1. 

71.7'/, 

5.2 .,. 
13.1'/, 

73.7'/, 

10.6 .,. 
15.6'/, 

68.4 .,. 

15.8 .,. 
15.8'/. 

14,8'/, 
a.s•,. 

OCHLOROPH. 

FlE,. 1. Numerical and percentage presence of epiphytic algae 

on the portions (thirds) and surfaces (upper and 
lower) of Posidonia oceanica Leaves . 
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out at two different locations, at different depths (from 3-35 m) and inclu-• 
ded also another seaoona:l aspect. 

We established considerable differences in the fouling intensity between 
v.pper and lower surfaces of the Posidonia oceanica leaves. 

The :number of taxa of epiphytic flora recorded from the upper surfaces 
(57 taxa) exceded for about 21 °/o that recorded from the lower surfaces (·15 
ta:xa). This difference was somewhat greater tn Rhodophyceae (about 240/o) 
than in. Phaeophyceae (aibout 130/o) and Chlorophyceae (about 140/o). 

Rhodophyceae were predominant on both surfaces of the leaves, .followed 
by Phaeophyceae aind Chlorophyceae. Main systematic groups did not differ 
m.uch with respect to their numbers and percentage presence on the surfacf~s 
of the leaves (Tab. 1). 

The analysis of the epiphytic flora on each of the thi.rds of the leave~; 
did not show significant difference in the number of epiphytes. The highest 
num.bers of taxa (48) were recol'ded from the aipica1 thirds, sililghtly lower 
numbers (46) from the centml a111d the :lowest from the basa•l ones -{44; Fig. 1). 
Rhodophyceae :numbers and percentages were highest on all thirds of the 
leaves, follo,ved by Phaeophyceae and Chlorophyceae (except on the basal 
thirds ; Fig. 1). 

The relationship betwecm the numbers and percentages of t axa on th2 
upper sudaces of the thirds and those on the lower 011cs ).s ver y interesting. 

About 39-43 taxa were determined from the apical t hirds of the upper 
scrfaces. This exceeds for 21 O/o (the apical thirds) to 380/o (central thirds) the 
numbers recol'ded foom the lower :sudaces of :the ba,sal thirds wherefrom 
27--33 taxa were recorded. These differences are even higher for Rhodophy
ceae o.f which 35 taxa were recorded from the apical thirds of the upper 
surfaces what is for 260/o (apical thirds) to even 44°/o (centra! thirds) more 
than the taxa recorded from the lower surfaces of the basal thirds. Far 
smaller differences were recorded in Phaeophyceae and Chlorophyccc1 2 (Fig. 
l). 

The comparison of foe nu:m.ber of taxa determined from the upper surfaces 
of the thi!rds to that determined from the '1ower ones showed cCJ1nsidera:ble 
differences. 

As to the upper surfaces the number of taxa was lower for 6°/o on the 
centrail thi'rds to even 190/oon the basal thirid:s than on the apicaJ thirds. This 
diference reached as high as 290/o on the lower surfaces of the leaves. These 
differe,nces in the number of .taxa on both .sUJrfaces of the leave.s was parti
cv.larly marked in Rhodophyceae. In Phaeophyceae and Chlorophyceae thesc: 
differe:nces ,vere lower or even not at all recorded (Fig. 1). 

Seasonal distribution of epiphytic flora on Posždonia oceanica leaves 
showed the foillowi.ing. Even though the ima,teriail was not oo'l.lected in completely 
diffetrent seasons but ai the end of sprin.g amd in the mid summ-er, ;some 
differences .ilil number and percentag,es between the saan,ples were observed. 

Total number of taxa recorded in June (53) exceeded for about 13°10 
that in August (46). In Rhodophyceae this :number in June (38) cxceeded 
that i.n August (35) for about 8°/~. In Chlorophyceae thi.s difference was 14°/o 
(7 taxa in June, 6 taxa in August) and in Phaeophyceac it was highest 
reachi!Ilg even 370/o (3 rtaxa in Juine and 5 taxa in Augitust; Tab~e 1). 
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Pa n a y o ti di s (1979) reported ljUite different quantitative relations 
between individua! epiphytic flora groups on Posidonia oceanica. This was 
to be expected since he studied the samples from two different seasons (May 
ami September). The number of taxa recorded in September (30) exceeded 
for aJbout 70/o th2.t rec<J'rded in May (28). In Rhodophyceae tihe difference 
was 20°/o (20 and 16 taxa respectively), in Chlorophyceae 500/o ('± and 2 taxa) 
while in Phaeophyceae the num.ber recorded in September (6 taxa} was for 
about 400/o lower than the number recorded in M ay (10 taxa). 

Our results shov, that the total inumber of taxa recorded from the upper 
surfa.ces of the leaves in June (51) exceeds for 120/o that recorded in Augus1. 
(45) . This difference reached as high as 42°/11 ('13 in June and 25 in Augu;,t) 
on the lower surfa•ces of the leaves (Table 1). 

Higher m1mber of epiphytic forms in June in relation to that in August 
was also recorded from individua! thirds of the leaves. The number of taxa 
on the api,cal thir,ds of the leaves irecorded in June (45) was for 240/o higer than 
that recorded ,in August (34). The difference recorded from basal thirds was 
smaller (36 taxa in Jtm2, 31 taxa in August). However, the number of taxa 
recorded from centra! thirds in August (40) exceeded for about 80/o that in 
June (37; Tal>le 1). 

SimHar relati.ons were reour•ded between three main systematic groups as 
welJ. as between the epiphytic flora on the upper surfaces and that 0111 the fower 
surfaces of individual thii:-ds. The ·only significant d.iff:erence between the 
uppi'r and lower surfaces of the apical, central and basal thirds of the leave:c 
wen, recorded in Rhodophyceae. The number of forms recorded from the 
surfaces of individua! thirds of the leaves recorded in June (24, 17, 17) 
exceeded for 38--470/o the number of forms recorded from the respective 
surfaces in August (15, 9, 9; Fig. 1). 

This paper ~s not intended to discuss the phytocoenological observations, 
even though data air€ avai[able. Only some basic rproperties o.f quailitative 
distribution of epiphytic flora on Posidonia oceanica leaves will be menti021ed. 

Relatively &maill. number o,f taxa were recorded with rrespect to the fact 
thd this numbcr refers to all parts (both surfaces a:nd all thirds) of Posidonta 
oceanica leaves. These are the foHowing Rhodophyceae: Goniotrichum alsidii, 
Acrochaeiium sp., Fosliella farinosa, Fosliella lejoli.sii, Antithamnion cruciatum 
v. pro.fundu.m, Ceraniium, codii, Crouania attenuata, Lejolisia mediterranea 
.and Laurencia obtusa and the followmg Phaeophyc€ae: Sphacelaria cirrosa 
and Ascocyclus orbicularis and Ch!lorophyc€ae: Pringsheimiella scutata, Ulvella 
lens and Hizocloniurn kochianum (Table 1). 

However, some other species of benthic algae were also well repr2sented, 
.such as Rhodophyceae Erythrocladia S'llbintegra, Acrochaetium daviesii, Ag!.,i
othamnion furcellariae, Ceramium, tenuissimum, Seirospora interriiptci, Sper
monthamnion johanis, Spyridia filamentosa, Arachnophyllum confervaceum and 
Polysiphonia sp., Phaeophyceae Sphacclaria fusca and Chlorophyceae Phae
-ophylla dendroides (Table 1). 

As disti.:nct from the species of benthic alga,! which were found to gro,,; 
,on almost all the portions of Posidonia ocean'ica leaves, some species grow 
predamitrmntly on some of the thirds. Thus some species oc-ecorded from the 
.apical t:hirds of both surfaces were rarely r,ecorded from other thirds (centrai 
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Table 1. List of epihyhlc a:lgae recorded <+> in June 1982 (JUN.) and August 1980 
(AUG.) on the upper (U) and lower (L) surface of apical (ATL) , central 
(CTL) a,nd basic (BTL) thircls of Posidonia oceanica lea1Ves 

ATL CTL BTL 
JUN. AUG. JUN. AUG. JUN. AUG. 
u L u L u L u L u L u L 

- - ---· 

RHODOPHYCEAE 

Asterocytis ornata (C. Ag.) Hamel + + + + 
Goni otrichum alsidii (Zanard.) 

Howe + + + + + + + + + ...L I 
I T 

Erythrocladia subintegra Rosenv. + + + + + + + + ...L 
I 

Erythrotrichia carnea (Dillw.) J. Ag. + 
Acrochaetium deviesii (Dillw.) Niigeli + + + + + + + + 
Acrochaetium sp. + + + + + + + + + + + 
Foslielia cruciata Bressan + + + + 
Fosliella fa1inosa (Lamour.) Howe + + + + + + + + + + ...L + I 

Fosliella farinosa ssp. solmsiana 
(Falken.) Foslie + + 

Fosliella lejolisii (Rosanoff) Howe + + + + + I + + + + + + T 

Dudresnaia verticillata (With.) Le Jol. + 
Chylocladia verticillata 

(Lightf.) Blii.d. + + + + 
Lomentaria chylocladiella Funk + + + 
Aglaothamnion furcellariae J. Ag. + + + + + + + + 
Aglaothamnion tenuissimum 

(Bonnem.) G. Feldm. I + + T 

Antithamnion cruciatum v. 
profundum G. Feldm. + + + + + + + + + + + + 

Antithamnion tenuissimum Hauck + 
Centroceras cinnabarinum (Grat.) 

J. Ag. + + 
Ceramium bertholdii Funk + + 
Ceramium codii (Rich.) G. Feldm. + + + + + + + + + + + I 

T 

Ceramium tenuissimum (Lyngb.) 
J. Ag. + + + + + + + 

Crouania attenuata (Bonnem.) J . Ag. + + + + + + + + + + + 
Griffithsia schousboei Mont. + 
Lejolisia mediterranea Bornet + + + + + + + + + + + 
Seirospora interrupta (Smith) Schmitz + + + + + + + 
Spermothamnion flabellatum Bornet + + + + + 
Spermothamnion johanis G. Feldm. + + + + + + + + + 
Spermothamnion repens (Dillw.) 

Rosenv. I + T 

Spyridia filamentosa (Wulf.) Harv. + + + + + I + T 

Wrangelia penicillata C. Ag. + + + 
Dasya arbuscula (Dillw.) C. Ag. + 
Dasya ocellata (Grat.) Harv. + + ...L 

I 

Dasya sp. + + + + 
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Apoglossum ruscifolium (Tur.) J. Ag. + 
Arachnophyllum confervaceum 

(Menegh.) Zanard. + + + + + + + + + 
Borgeseniella fruticulosa (Wulf.) Kylin + + + + 
Chondria tenuissima 

(Good. et Woodw.) C.Ag. + + + + + + 
Dipterosiphonia rigens 

(Schousb.) Falk. + 
Herposiphonia secunda (C. Ag.) Nligeli + + + 
Laurencia obtusa (Huds.) Lamour. + + + + + + + + + + + + 
Laurencia pinnatifida (Gmel.) 

Lamour. + + + + 
Polysiphoni a subulifera (C. Ag.) 

Harv. + + 
Polysiphonia sp. + + + + + + + + + 

PHAEOPHYCEAE 

Giraudya sphacelarioides Derb. et Sol. + + + + 
Sphacelaria cirrosa (Roth) C. Ag. + + + + + + + + + + + 
Sphacelaria fusca (Huds.) C. Ag. + + + + + + + + + 
Dictyota dichotoma (Huds.) Lamour + 
Dictyota linearis (C. Ag.) Grev. + + + + + + + + 
Castagnea mediterranea 

(Kutz.) Hauck + + + + 
Ascocyclus orbicularis (J. Ag.) 

Magnus + + + + + + + + + + + + 
Myrionema strangulans Grev. + 
Stilophora rhizodes (Erh.) J. Ag. + 

CHLOROPHYCEAE 

Ulothrix subflacida Wille + 
Bulbocoleon piliferum Pringsh. + + + + 
Phaeophylla dendroides 

(Crouan) Batt. + + + + + + + + + + 
Pringsheimiella scutata 

(Reinke) Schmidt + + + + + + + + + + + + 
Ulvella lens Crouan + + + + + + + + + + + + 
Caldophora sp. + + + + + + 
Rhizoclonium kochianum Kiltz. + + + + + + + + + + + 

and basail). They are the following Rhddophyceae: Dudressnaia verticillata, 
Centroceras cinnabarinum, Criffithsia schousboei, Dipterosiphonia rigens, Her
posiphonia secunda and Phaeophyceae: Giraudya sphacelarioides, Castagnea 
mediterranea and Stilophora rhizodes (Table 1). 

Some species absent from the apical thirds and rare on centra! thirds 
were, for example, recorded from basal thirds. These are Rhodophyceae 
Erylhrotrichia carnea, Spermothamnion flabellatum, Spermothamnion repen$, 
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Dasya arbuscula and Apoglossum ruscifolium, Phaeophyceae Myrionema stran
gulans and Chlorophyceae Ulothrix subflacida (Table 1). 

The epi.phytk species which mainly g,row on the upper surfaces of th€ 
leaves are Rhodophyceae Fosliella cruciata, Fosliella farinosa ssp. solmsiana, 
Dudresnaia verticillata, Chylocladia kaliformis, Lomentaria chylocladiella, 
Antithamnion tenuissimum, Griffithsia schousboei, Spermothamnion repens, 
Dasya ocellata, Chondria tenuissima, Laurencia pinnatifida and Polysiphonia 
subulifera, and Chilorop:hyceae Cladophora sp. (Tab!e 1). 

CO}l"CLUSIONS 

Distribution of epiphytic flora on Posidonia oceanica leaves in the surface 
waters (5 m depth) of St~njiva cove on the Kor,nat Isla..YJ d (central Adriatic) 
showed the following properties: 

epiphytic flora recorded is relatively rich (59 taxa with Cyanophyc2ae 
and Diatomeae not included) and dominated by Rhodophyceae (43 
taxa or 72.90/o), followed by Phaeophyceae (9 taxa or 15.20/o) and 
Chlorophyceae (7 taxa or 11.90/o); 
taxa recorded from the upper surfaces of the leaves exceeded for 
about 21 °/o t hose recorded from the lower surfaces of th.-1 leaves ; 
simi-lall" was recorded for Rhodophyceae: these differenoes are much 
smaUer in Phaeophyceae and Chlorophyceae; Rho.dophyceae were pre
dominant o,n both surfaccs of th2 12?. 7es ; 

t h e number of taxa recorded in June outnumbered those recorded in 
August for about 130/o; 

- :relatively smaill number of taxa were equal.ly representend a,t aJl the 
portions (thirds) amd upper and lower leaf surfaces; forms which 
prefer oruly SO!Ine of the leaf thivd:s (apical and basail) were also 
established, as well as those which mainly prefer upper leaf suraces. 
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DELILE (NACIONALNI PARK »KORNATI« -- SREDNJI JADRAN) 

Boris A n t o 1 i ć 

Institut za oceanografiju i ribarstvo, Split, Yugoslavia 

KRATKI SADRZAJ 

U ovom radu prvi put se iznose podaci o kvalitativno-kvantitativnom 
raisporedu epifitske ffore na lišću Posidonia oceanica sa istočne obale Jadran
skog mora. 

Uzrokovrunja &u izvršena ·u kolovozu 1980. i Q~pnju 1982. godine na dubini 
od 5 m u :uvaili Sti!lljiva na O'toku Kornait (Nacionailni park »Ko,rnaiti«). 

Ukupno je utvrđeno 59 t alksona (skupine Cyanophyceae i Diaitomeae 
nisu uključene). Dominiraju predstavnici iz skupine Rhodophyceae sa 43 
taksona (72,90/o), a slijede predstavnici skupina Phaeophyceae sa 9 (15,20/o) i 
Chlorophyceae sa 7 (11,90/o) taksona. 

Na gornjim površinama listova nađena je za oko 210/o vi.l\e taksona nego 
na donjim. Slične razlike utvrđene su i u skupini Rhodophyceae, dok su u 
skupinama Phaeophyceae i Chlorophyceae razlike manje. Na obim površi
nama dominiraju oblici iz skupine Rhodophyceae. 

U lipnju je utvrđeno za oko 130/o više taksona nego u kolovozu. 
Utvrđeni su oblici koji su podjednako dobro zastupljeni na svim dijelo

vima (trećinama) i površinama (gornjim i donjim) listova. Utvrđene su i 
vrste koje preferiraju samo pojedine dijelove (vršne ili bazalne trećine) 
listova, kao i one koje dobze uglavnom samo na go1'Iljim površinama listova . 
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