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Abstract: The marine flora of the coasts of Crete island was studied. A total of 134 taxa
(133 species, 76 gencra) were identified insiz biotopes. Some plant communities in the
investigated medio-and infralittoral zones were recognized. According to Cheney (1977),
the R+C ratio and the flora elements clussify the marine flora of Crete island inte a

P
mized form of flora.

INTRODUCTION

The morphology and taxonomy of marine flora of Greece are not
completely known. On the island of Crete only a few collections have
been made and the marine flora is even less known. Baulin (1869) men-
tions some algal species of the marine flora of Crete. Further survey is
given by Bolitis {1932) and Rechinger {1943). Diannelidis (1950) gives
a check-list of 76 algal species found by the previous three authors on
the island. Pérés and Picard (1958) and Giaccone (1968a, b) in their stu-
dies of deep water marine algae included four localities near Crete.

The purpose of the present study is to furnish a description on the
benthic flora of Crete and to provide new information on the composi-
tion of the marine flora of the island. In addilion, the character of the
marine flora has been considered according to a new improved ratio for
comparing seaweed floras (Cheney, 1977). The species list is going to
help in a future research of Crete and also for comparizons with other
regions of Greece.
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MATERIALS AND METHODS

The collections took place along the coasts up to a depth of 5 m at
six localities of the island, during the months May and September 1979,
The marine flora of the mediolittoral and the upper infralittoral zones
has been studied according to the zonation of Pérés (1967).

Specimens were preserved in 59 formalin for later examination
in the laboratory. The nomenclature used in this study follows that of
Feldmann (1938), Parke and Dixon (1968), Giaccone (1968a), Gerloff
and Geissler (1971), Coppejans (1974).

The ratio of Rhodophyta to Phaeophyta (R/P) (Feldmann 1938)
has determined the type of marine flora up to present day. In this study
a new ratio for comparing seaweed floras was used. The new ratio pro-
posed by Cheney (1977) incorporates Chlorophyta as follows: R-+G

P
Rhodophyta and Chlorophyta species to Phaeophyta. According to
Cheney’s type, values of less than 3 indicate a temperate or cold water
flora, while values of 6 or greater indicate a tropical flora, intermediate
values suggest a mixed flora.

RESULTS

A total of 134 taxa (133 species, 76 gensra) were collected during
this study. These include 27 Chlorophyta, 27 Phaeophyta, 76 Rhodo-
phyta, 3 Marine Phanerogams and 1 Blue-Green Alga.

The localities from which algae were collected are shown in Map
II and are numbered as follows: 1. Hama, 2. Rethymnon, 3. Amnissos,
4. Ag. Nikolaos, 5. Vai, 6. Matala. o

The marine Phanerogams Cymodocea nodosa and Posidonia ocea-
nice are noticed in several localities forming herbiers in various soft
substrates. They are never exposed, even at low water and as such ean
be regarded as infra-littoral plants. Cymodocea nodosa usually appears
in shallow, sandy and muddy inshored places while Posidonia oceanica
is found at greater depths on sandy substrate. Numerous -epiphytes, parti-
cularly on Poesidonia oceanica are found in various localities. Finally,
floating plants of the marine Phanerogam Halophila stipulacea were
observed.

The Cyanophyceae Rivularia atre was found in the mediolitloral
zone. Also, in the mediolittoral zone the community Seyfosiphon-Ente-
romorpha was noticed.
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Map I. Map of Greece showing the location of Crete Islund.

Map IT. Map of Crete Island showing the investigated localities. I. Hania. 2. Rethymnon,
3. Amnuisses, 4. Ag. Nikolaos, 5. Vai, 6. Matala.
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The Cystoseira fimbricte community occurs quite regularly in places
with more surl as well as near the water surface (20 to 80 cm depth).
Other algae that are mingled with this community include: Aradyomene
stellota, Jania rubens, Corallinag mediterranea, Laurencio obiusa, Da-
syeladus vermicularis.

The algal community with Cystoseira crinita, which is coloured
yellowish in vivao, forms a quite large band, starling just below Cysteseira
fimbriate community and descerding to 2.0-2.5 m depth where it is
generally limited by a strip of «bare» rocks or by the community with
Cystoseira spinosa. The yellowish Cystoseira discors replaces Cystoseira
spirose on rising rock out-crops. The most common epiphytes found
on Cystosetra crinita are Sphacelaria hystriz, Jonia rubens, Cladephora
Spp-

The algal community with Dictyopieris membranacea and Dilo-
phits was fréequent and well developed. Dictyopteris membranacea grows
regularly in quite large groups, especially on horizontal and shelving
glopes. The dominance of D). membranacea becomes less on steeper slopes
and the other characteristic species become dominant on quite steep
and vertical rock surfaces. These are: Dictyola dichotoma, D. dichotoma
par. tmplexa, D. linearis, Dilophus spiralis, D. fasciola, Jania rubens,
Anadyomene  stellata, Loaurencia obtusa and sometimes mingled with
Padina pavonica.

The algal community with Peysonnelia sguamaria was observed
with the following characteristic species: Peyssonnelia squamaria, Udo-
fea petiolata and Haluneda tura. They are mingled with quite large
amounts of Peyssonnelia rubra, Halopteris filicina, Dictyota dichotoma
Sargassum vulgare, Dictyopterts membranacea.

The comnmunity with Corelitne mediterranea is seldom deeper than
1.5 m and is generally limited by the community with Lithophyllum
byssoides and Tenarea undulosa at the top.

In the species list Lhat follows, the identified algae of the coasts of
Crete are listed in alphabetical order in 3 classes.

SPECIES LIST

CHLOROPHYCEAE

1. Acetabularia acetabulum (L.) Silva
2, Anadyomene stellata (Wulfen) C. Agardh
3. Bryopsis muscosa Lamouroux
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. Bryopsis plumosa (Hudson) C. Agardh

. Caulerpa prolifera (Forsskal) L.ameuroux

. Chaetomorpha chiorotica (Montagne) Kiufzing
. Chaetomorpha crassa (C. Agardh) Kutzing

. Chaetomorpha linum {O. ¥. Miller) Kiitzing
. Cladophora albide (Hudson) Kiitzing

10.
1.
12,
13.
14.
15.
16,
17.
18.
19.
20.
2.
22.
23.
24,
25,
26.
27.

Cladophora dalmatice Kiitzing

Cladophora lactevirens (Dillwyn) Kiitzing
Cladophora lehmanniana (Lindenberg) Kitzing
Cladophora pellucida (Hudson) Kiitzing
Cladophora prolifera (Roth) Kitzing
Cladophora rupestris (L.) Kitzing
Cladophora sericea {Hudson) Kittzing
Codium bursa (1..) C. Agardh

Codiwm tomenitosum (Hudson) Stackhouse
Dasycladus vermicularis (Scopoli) Krasser
Enteromorpha compressa (L.) Greville
Enteromorpha intestinalis (L.) Link
Enteromorpha linze (1.) J. Agardh

Halimeda tuna (Elis et Solander) Lamouroux
Udotea petiolate (Turra) Borgesen

Ulpa lactuea L.

Valonia macrophysa Kiitzing

Valonia utricularis (Roth) G. Agardh

PHAECPHYCEAR

=

00 <1 D U W b

. Colpomenia sinuosa (Mertens in Roth) Derbés et Solier
. Cutleria multifida (Smith) Greville

. Cystoseira amentacea Bory

. Cystoseira barbata (Good. et Wood.) I, Agardh

Cystoseira corniculata (Wulfen) Zanardini em. Hauck

. Cystoseira crinite (Desfontaines) Bory

. Cystoseira discors (L.) C. Agardh em. Sauvageaun
. Cystoseira fimbriata (Destontaines) Bory

. Cystosetra spicata Ercegovic

. Cystoseira spinose Sauvageau

. Cystoseira stricta (Montagne) Sauvageau

. Dictyopteris membranacea {Stackhouse) Batters

. Dictyota dichotorna {Hudson) Lamouroux
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14.

15

16.
17.
18.
19.
20,
21,
22.
23.
24.
25.
26.

27

Dictyota dichotoma var. impleza (Desfontaines) J. Agardh
. Dictyota linearis (C. Agardh) Greville
Dilophus fasciola (Roth) Howe
Dilophus spiralis (Montagne) Hamel
Lctocarpus arctus Kitzing

Halopteris filicina (Grateloup) Kiitzing
Halopteris scoparia (L.) Sauvageau
Puadina pavonica (L.) Thivy ex Taylor
Sargassum acinartum (L.) C. Agardh
Sargassum hornschuchii C. Agardh
Sargassum vulgare C. Agardh
Scytosiphon lomentarius (Lyngbye) Link
Sphacelaria cirrosa (Roth) C. Agardh

. Sphacelaria hystriz Subr in Reinke

RHODOPHYCEAE

. Acrosymphylon purpuriferum (J. Agardh) Sjoestedt
. Amphirea cryptarthrodia Zanardini

. Amphiroa rigide Lamouroux

. Antithamnion cruciatum (C. Agardh) Naegeli
. Antithamnion plumule (Elis) Thuret in Le Jolis

. Bangia fuscopurpurea (Dillwyn) Lyngbye

. Boergeseniella fruticulosa (Wulfen) Kylin

. Botryocladia botryordes (Wulfen) Feldmann
. Callithamnion corymbosum (Smith) Lyngbye

. Callithamnion granulatum (Ducluzean) C. Agardh
. Ceramium ciliatum (Ellis) Ducluzeau

. Ceramium diaphanum (Roth) Harvey

. Ceramium echionotum J. Agardh
. Ceramiam fastigiatum Harvey

. Ceramium rubrum {Hudson) C. Agardh
. Ceramium strictum (Kitzing) Harvey

. Ceramium tenuissimum (Lyngbye) J. Agardh
. Chondria dasyphylle (Woodward) C. Agardh

. Chondria tenuissima (Goodenough et Woodward) C. Agardh

. Chylocladia squarresa (Kitzing) Le Jolis
. Chylocladia verticillata (Lightfoot) Bliding
. Corallina granifera Ellis et Solander

. Corallina mediterranea Areschoug in J. Agardh

WneiakA BiBAI0BAKN Ocd@pacTog - TuAua MewAoyiag. A.MM.O.



24
25

26.
27
28.
29.
30.
31.
32.
33.
34.
35.
36.

37

a8,
39.
40,
41.
42,
43.
44,
45.
46,
47.
48.
49,
50.
51.
52.
53.
ok.
55.
56.
57.
58.
59.
60.
61.
62,

. Corallina officinalis L.

. Crodelia expansa (Philippi) Kylin

Dasya pedicellata (C. Agardh) C. Agardh
Galaraura oblongata (Ells et Solander) Lamouroux
Gelidium crinale (Turner) Lamourcux

Gelidium latifolium (Greville) Bornet et Thuret
Gigartina acicularis (Wulfen) Lamourcux

Grgartina teedii (Roth) Lamouroux

Goniotrichum alstdii {Zanardini) Howe
Gymnogongrus griffithsiae (Turner) Martens
Halopitys incurvus (Hudson) Batters
Herposiphonia secunda (C. Agardh) Ambronn
Hypnea musciformts (Wulfen) Lamouroux

. Janta longifurca Zanardini

Jania rubens (L.) Lamourcux

Laurencia obtuse (Hudson) Lamouroux

Laurencia paniculata (C. Agardh) J. Agardh
Laurencia papiliosa (Forsskal) Greville

Liagora viscidae (Forsskal) C. Agardh

Lithophyllum byssoides (Lamouroux) Foslie
Lithophyllum incrustans Philippi

Lithophyllum. trochanter {Bory) Huvé

Lithothamnion ertspatum Hauck

Lithothamnion lenormandit (Areschoug) Foslie
Melobesia farinosa Lamouroux

Mesophyllum lichenoides (Ellis) Lemoine

Nemalion helminthotdes (Velley in Withering) Batiers
Neogoniolithon notarissii (Dufour) Setchell et Mason
Neomonospora furcellata (J. Agardh) G. Feldman et Meslin
Petroglossum nicaeense (Lamouroux ex Duby) Schotter
Peyssonelia polymorpha (Zanardini) Schmitz
Peyssonelia rubra (Greville} J. Agardh

Peyssonelia squamaria (Groelin} Decaisne
Polysiphonia opaca (C. Agardh) Zanardini
Polysiphonta sertularioides (Grateloup) J. Agardh
Polysiphonia tenerrima Kiitzing

Polysiphonia sp.

Porphyra leucosticta Thuret in L Jolis

Porphyra purpurea (Roth) C. Agardh
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62. Porphyra umbilicalis (L) J. Agardh

64. Pterocladia capillacea (Gmelin) Bornel et Thuret

65. Rhodochorton purpureum {Lightfoot) Rosenvinge

66. Rhodymenia ardissoner (Ardissone} J. Feldmaun

67. Rytiphlaea tinctoria (Clemente) C. Agardh

68. Schyzimenia dubyi (Chauvin ex Duby) J. Agardh

69, Scinaia furcellate (Turner) Bivona

70. Seirospora seirosperma (Harvey) Dixon

71. Spermothamnion flabellatum Bornet in Bornet et Thuret
72. Sphaerococeus coronopifolins (Goodenough et Woodward) Stackhouse
73. Spyridia filamentosa (Wulfen) Harvey in Hooker

74. Tenarea undulose Bory

75. Vidalin colubilis {1..) J. Agardh

76. Wrangelia penicillata C. Agardh

CTANOPHYCEAE
1. Rivnlarie aire (Roth) Bornet et Flahault

MARINE PHANEROGAMS

1. Cymodocea nodosa (Ucria) Ascherson
2. Halophila stipulacea (Forsskal) Ascherson
3. Posidonia oceanica Delile

DISCUSSION

In the literature only 76 earlier records of marine algae of the coasts
of Crete island were found (Diannelidis 1950). These include 18 Chloro-
phyta, 20 Phaeophyta and 28 Rhodophyta.

In the present study 27 Chlorophyta, 27 Phaeophyta and 76 Rho-
dophyta were identified. There might be more algae on the island upon
which a further detailed future research of the marine flora of Crete
could cast light.

Despite the above expressed view, the total number of the observed
and identified 124 taxa in the six localities of Crete island characterize
the marine flora as rather rich. The quantitative abundance of the ben-
thic marine algae in all the investigated localities in comparison with
other regions of Greece was ohvious.

Most localities of the coasts of Crete are covered mainly with the
phylomorphous Jarge Phaeophyceae species, e.g. Cystoserra, Dictyopte-
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ris, Sargasswm. There are biotopes where the main members of the phy-
tocomrnunities are Rhodophyceae, while the Phaeophyceae are accom-
panying species.

Another characteristic of the marine flora is the abundance of cal-
careous algae such as the families Corallinaceae and Helminthocladia-
ceae l.e. Lithophyllum, Lithothamnion, Corallina, Melobesia, Jania,
Liagora, etc. This may be due, besides other reasons, to the proper cal-
careous substrate. The rocky calcareous localities certainly have the ri-
chest vegetation while the sof! substrates are the main background for
the marine Phanerogams.

The communities of Cystoseira fimbriata and Cystoseira crinita
are present cn practically all coasts of the island. 1t is worth mentioning
that the habit of Cystoseira fimbriata changes with ecological conditions:
it is 20-60 em long, richly branched aund bladdered in sheltered places.
On exposed coasts it is reduced to a rosette of flattened, pimnately di-
vided bramnches.

The observed floating plants of the marine Phanerogam Halophila
siipulacea, which is an example of a successful immigration, give a new
record on the occurrence of the plant in the Mediterranean. Halophila
stipulacea, one of the first seagrasses t¢ be named, was described by
Forsskal (1775) from the Red Sea. Nearly two and a half decades after
the opening of the Canal, in July 1894, J. Nemetz collected some marine
plants in Rhodes island and sent them to Pr. G. Fritsch who identified
Helophila stipulacea among them. Fritsch (1895) reported the occurrence
of the H. stipuiccea fragment in the Mediterranean and concluded that
it reached Rhodes carried by a ship from the Red Sea via the Suez Ca-
nal. Later Politis (1926) [or the first time recorded the occurrence of
established populations of H. siipulacea at depths of 8-12 m in the Me-
diterranean (Cyclades isles). In Rhodes, which is near Crete, it has been
[requently mentioned since then: Forti (1927), Iscel (1928a,b), Tortonese
(1947), Diannelidis (1951), Diannelidis (1962), Diannelidis et al. (1971),
Tsekos et al. (1972), Den Hartog (1962), Lipkin {1975b). In the nearby
island of Crete H. stipulacea has been mentioned by Péres and Picard
(1958) at a depth of 5-6m. Giaccone (1968a) mentions it on Dia island
(North of Crete) at a depth of 10m. Pérés and Picard (1958) suggested
that the plant had possibly been living in the Mediterranean prior to
the opening of the Suez Canal. According to Lipkin (1975a) this view
cannob be accepted and probably Halephile stipulacea has been trans-
ferred from the Red Sea into the Mediterranean via the Suez Canal, _

WYnoiakA BiBAIoBrAkn OedppaocTog - TuAua Mewloyiag. A.MN.0.



272

many times on board small vessels, intermingled in fishing nets or si-
milar gear.

The character of the marine flora of Greece was always a problem
as it was outlined in a recent paper {Diannelidis et al. 1977). They con-
cluded that the values of the R/P ratios for the Greek coasts given by
several authors differ because the various species lists are incomplete
or more reasons can exist for the differences of the character of the ma-
rine flora of Greece in comparison with the other regions of the Medi-
terranean.

Using Cheney’s type the comparison of the marine floras of Greece
with other regions of the Mediterranean is extremely characteristic since
all values are greater than T (in preparation).

For the list of species of the present paper the R+4C ratio is C.8

—"
which characterizes the marine flora of the coasts of, Crete as a mixed
one. Yet from the species list we can see that the flora of Crete includes
both boreal and tropical floral elements.

Concluding we can say that the type of flora and the {lora elements
classify the marine flora of Crete island into a mixed form of flora, cha-
racteristic of regions belonging to these geographical latitudes.
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