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This paper forms part of a wider research into changes among the deepest phyto-

coenoses of the Northern Adriatic Sea.

The area is featured by organogenous rocks rising from a sandy bottom and rather

strong deep currents thus explaining the presence of adapted species such as: Lithophyllum
racemus (Lamarck) Foslie, Lithothamnion corallioides Crouan et Crouan, Phyma-
tolithon calcareum Pallas, Spongites (Lithothamnion) fruticulosa (Kuetzing) Foslie and
Lithothamnion valens Foslie. These species are calcareous perennial structures which form
a part of the sediment. This meant it was necessary to distinguish between living and dead
algae during the mapping of the facies.

The area from Grado to Venice was investigated with 15 sampling sites each of which
had 5 grab picks. In order to understand how the environment may act on the distribution
of maérl, the samples were identified, then divided according to colour-vitality and finally
dried and weighed. Data were analyzed by means of multivariate methods.

The results indicate trends similar to those already suggested by previous works since
the elaborated data show one abundance gradient stretching from Grado to Venice and
another located in-offshore near Venice. These gradients are further confirmed by a greater

presence of living algae near Venice.

INTRODUCTION

This work is a part of a wider research
involving mapping of both the previous and pre-
sent situation of the animal and vegetal benthos
of the circalittoral plane of the Northern Adri-
atic Sea.

The peculiar characteristics of this basin,
such as the currents on the sea bottom and the
beach rocks, and the previous reports about the
biocoenoses distribution (OREL, Vio and ZANIT-
TI, 1982) led us to think that the circalittoral

plane of this area might be characterized by the .

presence of rhodoliths and maérl bottoms (cf.
BOSENCE, 1983).

There are no reports about the distribu-
tion of rhodoliths of the Northern Adriatic cir-
calittoral plane, except for OREL, V10 and ZANIT-
TI (1982) and the fishing map of 1968, while
there is quite a lot of literature regarding Brit-
tany {BLUNDEN et al, 1977, CaBIOCH, 1969,
1670), Ireland (KEEGAN, 1974; SHIN, 1980), the
Canary Islands (CARRILLO, 1982), Brasil (SILva
et al., 1987) and the north-western coast of the
Mediterranean Sea (BOURCIER, 1982; GOMEZ et
al., 1986; BARCELO, 1983).

These phytocoenoses can be a useful
source of information about both the previous
and the present environmental conditions when
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their thalli are studied in terms of presence/
absence, abundance/dominance and vitality. In
terms of space, the distribution of these
coenoses is affected by environmental changes
due to currents and a changed sedimentary
rythm (CABIOCH, 1969). In terms of time, since
the studies conducted by HUVE and PICARD
(1962), it has been known that quantitative fluc-
tuations in the presence of these species may be
registered even over short periods of time, as for
example seasonal fluctuation. In terms of eco-
physiology, BOROWITZKA (1977), GINSBURG et
al. (1972) showed that carbonate deposits in the
cell wall are affected by variation in pH, salinity
and water temperature.

These are the premises for this research
which aims at registering recent environmental
variation on the western coast of the Northern
Adriatic Sea, by means of changes in the distri-
bution of such a sensitive facies.

MATERIAL AND METHODS

The area under study stretches from a the-
oretical line drawn between P.ta Sdobba (Lat.
45°43°40” and Long. 13°33°10”) and P.ta Mae-
stro (Lat. 45°00°20” and Long. 12°30°20”) in
the SE, to the Italian coast in the NW (Fig. 1).
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The main geomorphological and hydro-

logical feature of this zone are: beach rocks

cropping out from a sandy substratum of differ-
ing grain size; a relatively low depth (max. 25
m.); bottom energy produced by a synergy of
tidal, gradient and hydrodynamisms; pc t sea
trasparency due to suspended earth particles
following heavy rains, which are more frequent
in autumn and spring (STRAVISI, 1983).

15 sampling sites were set up from Grado
to Venice and marked thus:

A = lat.45°38°64”
B = 1at.45°37°60”
C = lat.45°33’42”

long.13°27°51”
long.13°21°68”
long.13°03°65”

D = 1at.45°27°54” long.12°55°77”
E = 1at.45°30’51” long.12°59°25”
F = 1at.45°23’90” long.12°50’34”
G = 1at.45°22°’45” long.12°47°00”
H = 1at.45°20°98” long.12°14°22”
I = 1at.45°28°08” long.12°38’12”
L = 1at.45°21’90” long.12°40°53”
M = 1at.45°20°36” long.12°37°57”

N = 1at.45°19°65”
O = 1at.45°19°70”
P = 1at.45°13°60”
Q = 1at.45°10°05”

iong.12°40°19”
long.12°39°88”
long.12°28°85”
long.12°33’10”

The calcareous species found in the zone
sampled are:

Lithophyllum racemus (Lamark) Foslie
Lithothamnion corallioides Crouan et Crouan
Lithothamnion valens Foslie

Spongites (Lithothamnion) fruticulosa (Kuetz-
ing) Foslie

The voucher specimens of each species
are deposited in the Biology Dept. of the Uni-
versity of Trieste.

The species Spongites (Lithothamnion)
fruticulosa was excluded from the species stud-
ied in this work because the thallus incorpora-
ted substrata (shells or pebbles) during its
growth, and this would have altered the data
expressed in weight.

Samples of calcareous algae were collect-
ed during the sea expedition which began on
8th August 1989 and ended on 18th August
1989.
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Five grab picks (with a Petersen grab)
were carried out at every point, in order to
ensure that the sample taken was representative.

The thalli sampled were identified with
the help of the descriptions furnished by
CABIOCH (1965), BRESSAN (1974) and WOELK-
ERLING (1985) and sorted according to: species,
site and colour (Table 1).

accordance with WESTHOFF and VAN DER
MAAREL (1978). The groups were checked with
the Chi Square test.

RESULTS

The data expressed in dry weight are col-
lected into the Table 1.

SAMPLING SITES
Genus species L| c 1 E M N | O D F Q| H G

Lithophyllum |racemus 0.00f 0.00f 0.12 0.00] 0.00 0.00f 0.00|] 0.00f 0.00 0.02
LIVING Lithothamnion |corallicides 0.00) 0.01 0.08] 0.00 0.00 0.00| 0.00 0.08] 0.75 0.19
Lithothamnion [valens 0.00f 0.35| 0.00, 0.00] 0.00 0.00f 0.00f 0.00f 0.51 0.00
Phymatolithon |calcareum 0.00{ 000} 000/ 0.00] 0.00 0.00/ 0.00] ©0.00f ©0.00{ 0.00
Lithophyllum |racemus 0.00 0.33] 0.06 0.00f D0.00| 0.02 0.23| 0.88 0.71 0.61 1.13 0.90 0.76 3.91 0.04
DEAD Lithothamnion |corallioides 0.00 0.50| 0.54 0.30] 2.56| 2.84 4.69] 571 6.63] 9.08| 11.88| 13.43] 20.94]142.55| 55.17
Lithethamnion |valens 0.00f 0.00) 0.21 0.00f ©0.00f 0.28 0.10] ©0.00f 0.00f 0.00{ 0.46] 0.00] 0.00f 0.14] 0.00
Phymatolithon |caicareum 0.00| 0.00{ 0.00 0.02 O.GSJ 0.47] 1.26 0.04 0.40] 0.55 1.1 0.52| 0.00 4.55 0.00)

I | |:r_J 0%]

i _L | I o
5 4 3 | 2 1
T
1]

Table 1.  Average abundance of thalli in gr.

We would like to point out that a prelim-
inary study previous to paper (NICHETTO & GHI-
RARDELLI, 1992) into the photosynthetic capac-
ity of the thalli of calcareous Rhodophyceae for
different pigmentations (colour), enabled us to
be reasonably certain when distinguishing living
thalli, red or pinkish (scale SEGuUY, 1936, n°
9,14,72,74,89,105,143,148) from dead thalli,
mainly greyish or brownish (scale SEGUY, 1936,
n® 112,131,133,193,199,201).

The samples were dried (in an oven at
104°C for 24h) and weighed. The weights were
expressed as the mean values of 5 grab picks at
each site and tabulated (Table 1). _

Data were elaborated via multivariate
analysis tecnique for qualitative aspects (weight
in grams). In this way were obtained an auto-
matic classification (cluster analysis) of the
samples (by applying the “Similarity Ratio” in

100%

The elaboration, applied on the column
of this table, conducted to the identification of 5
groups of sites similar in distribution of living/
dead thalli (HG;CEIMN,; QOFD; PLB;A)
(Table 1).

When the group thus identified, an abun-
dance of thalli, both living and dead, is evident
in sampling sites around the Venice area and on
the contrary they are scarce in the sites around
Grado.

From the same figure it is possible to
note, in the area of Venice, an increase of abun-
dance of living -dead thalli towards offshore.

The abundance data relative to living
thalli only cannot be usable for an appreciable
quantitative distinction since they are so scarce;
we therefore proceeded in terms of presence -
absence as shown in Table 2.
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SAMPLING SITES
Genus species A B P L M D E (] H N Q G i o
Lithophyllum |racemus 0 0 [+] (] 0 [¢] o 0 1 0 0 1 1 1
LIVING Lithothamnion |corallicides 0 0 0 o . o 0 0 1 1 1 1 1 1 1
Lithothamnion |valens 0 0 0 0 0 [+] 0 1 1 0 0 ] 0 0
Phy fithon a 0 0 0 0 0 [*] 0 1 0 Q0 0 0 0
L——_J 0%
=k e so% SR
_J
100%
Table 2. Presence and absence of thalli

On this basis it has been evidenced a
complete absence of living thalli in the Grado
sites and quite a substantial amount in the
Venice sites.

DISCUSSION

In the light of a scarce literature about
rolling calcareous algae in the Northern Adriat-
ic basin and from these results it has been pos-
sible to show:

- in terms of productivity (in weight) of
the species considered, a greater abundance of
samples in Venice sites (Table 1), in a wider
context of progressively poorer towards the
more northern areas, located around Grado
(Fig. 1). In the same terms, always near Venice,
it seems possible to identify a further abun-
dance gradient coast-offshore (Fig. 1);

- in terms of vitality, a greater presence of
species towards Venice and a smaller one near
Grado (Table 2), thus confirming, also in phys-
iological terms, the above gradient.

This preliminary description of variation
in quality (presence of species, vitality) and
quantity (abundance in weight) of free, rolling
calcareous algae can be interpreted in terms of
an adaptation of the species to different varia-

tion, also non exclusive, of:

- sedimentary rhythm of suspended earth
particles of the Northern Adriatic basin;

- grain size of the substratum;

- trophic regime of the basin (eutrophy/
oligotrophy related to coast/offshore gradient).

REFERENCES

BARCELO, C. 1983. Nova addicio a la flora algologi-
ca del Principat de Catalunya Lithothamnium
valens Foslie. Miscellania Penedesenca, 6:
7-11.

BLUNDEN, G., W. F. FARNHAM, N. JEPHSON , R. H.
FENN and B. A. PLUNKETT. 1977. The com-
position of maérl from the Glenan Islands of
southern Brittany. Botanica Mar., 20: 121-
125.

Borowitzka, M. A. 1977. Algal calcification. Ocea-
nogr. Mar. Biol. Ann. Rev., 15: 189-223.

Bosencg, D. W. J. 1983,  III1: Description and clas-
sification of Rhodoliths (Rhodoids, Rhodo-
lites). Coated Grains (ed. by T. M. Peryt)
Springer-Verlag Berlin Heidelberg.

BOURCIER, M. 1982. Nouvelles localisation et délimi-
tation fine de quelques facies de la bio-
coenose des fonds detritiques cotiers dans le
parc national sous-marin de Port Cros (Fran-
ce, Mediterranee). Trav. Sci. Parc nation.
Port Cros., 8: 19-23.




Bressan & Nichetto: Some observations on the maérl distribution in the northern Adriatic Sea 19

BRrESSAN, G. 1974. Rodoficee calcaree dei mari ita-
liani. Boll. Soc. Adriat. Sci. nat., 59: 1-132.

CaBiocH, J. 1965. Contribution & I'Etude Morpho-
logique, Anatomique et Systématique de deux
Meélobésiées: Lithothamnium calcareum (Pal-
las) Areshoung et Lithothamnium corallioides
Crouan. Botanica Mar., 9: 33-53. '

CABIOCH, J. 1969. Les fonds de maérl de la Baie de
Morlaix et leur peuplement végétal. Cahier de
Biologie Marine,10: 139-161.

CABIOCH, J. 1970. Le maérl des Cotes de Bretagne et
le probléme de sa survie. Penn ar Bed, 7: 421-
429.

CARRILLO, A. 1982. Sobre la presencia de un fondo
de maérl en las Islas Canarias. Call. Bot., 13:
703-708.

GINSBURG, R., R. REzaH and J. L. WrAY. 1972.
Geology of calcareous algae. The compara-
tive Sedimentology Laboratory. Division of
Marine Geology and Geophysics. University
of Miami. Florida.

GOMEZ, A., A. RiBERA and G. CHACARTEGUI. 1986.
Estudio de la vegetacion marina de la Bahia
de Palma (Mallorca). Boll. Inst. Esp.
Oceanogr., 3: 29-42.

Huve et PICARD. 1964. Notes sur les variationes
saisonnaires d’une station de “sable a
Amphioxus” de l'archipel de Rion (pres de
Marseille). Rec. Frav. St. Marine Endoume,
26(41).

KEEGAN, B. F. 1974. The macrofauna of maérl sub-
strates on the west coast of Ireland. Cahiers
de Biologie Marine,15: 513-530.

NICHETTO, P. and L. A. GHIRARDELLL 1992. Deter-
mination of luxuriance of rolling calcareous
thalli. Rapp. Proc. Verb. Reun. XXXIII
CIESM 1992.

OREL, G., E. Vio e B. ZaniTTl. 1981-82. I popola-
menti bentonici dei fondi antistanti le lagune
di Grado e Marano (Alto Adriatico). Nova
thalassia, 5: 31-56.

SEGUY, E. 1936. XXX Code Universel des Coleurs.
Enciclopédie Pratique du Naturaliste. P.
Lechevalier Paris ed.

SiLvA, R. L., S. M. B. PEREIRA, E. C. DE OLIVEIRA
and V. R. EsToN. 1987. Structure of a bed of
Gracilaria spp. (Rhodophyta) in Northern
Brazil. Botanica Mar., 30: 517-523.

SHIN, P. K. S. 1974. Parvipalpus capillaceus (Chvre-
ux) (Amphipoda: Caprellide) in Galway Bay,
west coast of Ireland. Ir. Nat. J., 20: 107.

STrAVISI, F. 1983. Some characteristics of the circu-
lation in the Gulf of Trieste. Thalassia
Jugosl., 19: 355-363.

WESTHOFF and VAN DER MAAREL. 1978. In: FEOLI,
E., M. LAGONEGRO and L. OrrLocCI. 1982.
Information analysis in vegetation research.
Univ. degli Studi di Trieste. Dip. di Fisica e
Ist. di Botanica. Univ. of Western Ontario.
Dep. of Plant Science. :

WOELKERLING, W. 1985. A taxonomic Reassesment
of Spongites (Corallinaceae, Rhodophyta)
Based on Studies of Kuetzing’s Original Col-
lections. Br. Phycol. J., 20: 123-153.

Accepted: July 4, 1995

Neka opazanja o raspodjeli “maerl”-a u sjevernom Jadranu

G. BRESSAN i P. NICHETTO

Bioloski odjel, Sveuciliste u Trstu,
Trst, Italija

KRATKI SADRZAJ

Ovaj je rad dio opSirnijeg istrazivanja promjena u fitocenozama najvec¢ih dubina Jadranskog

mora.

Podrucje obiljezavaju organogenetske stijene koje se izdizu sa pjeskovitog dna kao i priliéno
jake dubinske struje koje razjasnjavaju prisutnost prilagodenih vrsta kao: Lithophylum racemus
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(Lamarck) Foslie, Lithothamnion coralloides Crouan et Crouan, Phymatiolithon calcareum Pallas,
Spongites (Lithothamnion) fruticulosa (Kuetzing) Foslie and Lithothamnion valens Foslie. Ove su
vrste trajne vapnenacke strukture koje su dio sedimenta. Stoga je bilo neophodno razluciti koje su
vrste alga nadene Zive a koje uginule kada se radila karta facijesa.

Podruéje izmedju Grada i Venecije istrazivano je na 15 postaja od kojih je svaka postaja
uzorkovana grabilom pet puta. Kako bismo shvatili kako okolis djeluje na raspodjelu “maérl”-a obav-
ljena je identifikacija vrsta, uzorci su podijeljeni prema boji - vitalnosti te na kraju osuseni i izvagani.
Podaci su analizirani pomoc¢u metode multivarijacije.

Rezultati pokazuju trendove slicne onima opisanim u prethodnim radovima buduéi da
obradeni podaci ukazuju na gradijent abundancije koji se proteze od Grada do Venecije i drugi u
smjeru od obale prema pucini u podruéju Venecije. Prisutnost ovih gradijenata potvrduje i veca
obimnost algi u blizini Venecije.




