THE ALGAL MICROVEGETATION IN AND ON BARNACLE-SHELLS,
COLLECTED ALONG THE DUTCH AND FRENCH COASTS
by
C. VAN DEN HOEK
(Rijksherbarium, Leiden)

During some trips to several points on the Duteh and French coasts
barnacles were collected in order to get an impression of the algal miero-
vegetation perforating into the shells and growing on them.

The barnacles were dried or conserved in formaldehyd-solution; they
were decalcified in diaphanol. By treating slides with chloriodide of zine
the chlorophyceae could be distinguished from the remaining algae by their
cell-walls and starch-grains stained violet and blue.

Descnptlon of the localities, where barnacles were collected
(see map)
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1. Dex HELDER, 6-9-1956. On the sea-dike in the Porphyra-Enteromorpha
girdle, high in the littoral belt. .

2. Den HELDER, 6-9-1956. On the sea-dike in the Fucus serratus girdle,
low in the littoral belt.

3. Hoexk vaN Horranp, 24-11-1956. On the north-side of the north-pier

of the Nieuwe Waterweg, in the Enteromorpha compressa-girdle, mid-
littoral.
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Hoex van Horvranp, 24-11-1956. On the south-side of the north-pier
of the Nieuwe Waterweg, in the Fucus spiralis-Enteromorpha compressa-
girdle,
SEA-DIKE NEAR STRUENHAM (THOLEN, south coast), 27- 10 1956. In the
Ascophyllum nodosum-Fucus vesiculosus-girdle,
KATTENDIJKE (ZUID-BEVELAND), 15-5-1956. On the sea-dike, in the Fucus
vesiculosus-girdle,
KaNAAL-DOOR-ZUID-BEVELAND, NEAR PostBrUG, 14-5-1956. On the east-
side. Inner side of a Mytilus-shell.
Dk oF THE WESTERSCHELDE BETWEEN BORSSELE AND ELLEWOUTSDIJK
(Zup-BEVELAND, south coast), 14-5-1956. In the Ascophyllum nodosum-
girdle.
DIKE OF THE WESTERSCHELDE, NOORDNOL, (ZUID- BEVEL.AND south coast),
14-5-1956. In Ascophyllum nodosum—glrdle
AvUprRessELLES,  August 1955. High in the littoral belt, in the Fucus
spiralis-girdle. On the shadowy, steep north-side of a rock, in a veget-
ation of Gelidium pusillum,
AvupresseLLEs, August 1955. High in the littoral belt, in the Fucus
spiralis-girdle. In the shade on the steep north-side of a roek, in a
vegetation of mainly Ceramium flabelligerum and Rhodochorton pur-
pureum. X
AvuprEssELLEs, August 1955. High in the littoral belt, in the Fucus
spiralis- glrdle
Pomnte Aux Ores, August 1955. Midlittoral. In a vegetatlon of Ulothrix
flacca and Enteromorpha compressa.
Car Griz NEz, August 1955. Midlittoral. On the north-side of a rock,
in a vegetation of Laurencia pinnatifide, Enteromorpha compressa and
Callithamnion polyspermum,
RoscorF, NORTH-SIDE OF ILE DE BécLEM, October 1955. Very much ex-
posed, low in the littoral belt, in the Balanus perforatus-girdle. Ve-
getation characterized by Ralfsza verrucosa, Lithophyllum and Coral-
lina officinalis.
RoSCOFF, NORTH-SIDE OF ILE DE Beomm, October 1955. Very much ex-
posed, very low in the littoral belt, in the Bifurcaria rotunda-girdle;
on the steep east-side of a rock. In a vegetation characterized by
Halopteris scoparia, Lithophylum mcrustans, Corallina officinalis and
Laurencia pinnatifida.
Roscorr, NorTH-SIDE OF ILE pE BécLEM, October 1955. Very much ex-
posed, high in the littoral belt, in the Chthamalus stellatus-girdle.
Rosocorr, NORTH-SIDE OF ILE pE Cavor, October 1955. In the Fucus
serratus-girdle on a steep north-side of a rock. Balanus perforatus.
In a vegetation of mainly Rhodymenia palmata, Lomentaria articulata,
Laurencia pinnatifida, Pylaiella littoralis,” Lithophyllum incrustans.

Composition of the microvegetation

In order to form an idea of the relative abundance of the species,

the following symbols are used: ¢ = common, + = fairly common, r —rare.
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Morphological, systematic and ecological notes

Porphyra Agardh (fig. 1).

The Conchocelis phase of Porphyra growing in barnacle-shells appears
to be widely distributed. In this way Porphyra can probably stand un-
favourable environmental conditions. Few records could be found about
Conchocelis growing in barnacle-shells: Dr. Drew observed Conchocelis
growing in the chalky plates of the Lepadide Pollycipes cornucopiae, col-
lected at Roscoff (Drew 1953, p. 84—87). Barnacles covering great areas
of the coasts practically everywhere, seem to be more suitable for a rapid
return of the adult Porphyra-phase than shells from the sublittoral region.
My determination of the Conchocelis-phase growing in barnacle-shells

Fig. 1. Conohocelis-phase of Porphyra. a. “Fertile cell-row” from 16 (diam.
4—7p), b, d. Young fertile cell-rows from 15, e. “Fertile cell-row” from 15 (diam.
9—14 ), e. Filaments close to the surface of the shell from 14 (1.5—4p), £f. Filaments
close to the surface of the shell from 15 (1.5—4pu), g. Filaments deeper in the shell
from 8 (diam. 1.5—3p).

collected in the North of France was confirmed by Dr. Drew, who also
drew my attention to the presence of “plantlets” (Drew 1954) in this
material, growing on the surface of the shells. The diameter of the cells
of these plantlets amounts to 19—30p. I have tried in vain to find
conchospore-formation as described by Tseng and Chang (1955). In the
material from Roscoff, collected in October 1955 “fertile cell-rows” were
observed. The filaments close to the surface of the shells are heavily
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coiled, richly '-branched_ and forming a dense growth; the filaments
deeper in the shells are straight and sparingly branched, thus forming a
sparse growth. : ‘

Erythrocladia subintegra Rosenvinge 1909, p. 73—75.

A prostrate dise-like Rhodophyeea, most probably Erythrocladia sub-
integra, was found growing on the inner side of a Mytilus-shell, collected
in the Kanaal-door-Zuid-Beveland. The thallus is composed of radiately
branched creeping filaments, united to a pseudo-parenchymatous dise with
often bifid marginal cells. Sometimes the threads are free from each
other on the margin of the dise. Each cell contains a stellate chromato-
phore. Monospores were not observed. Central cells isodiametrie, 5—9 p
in diam., cells of the periphery 3—5 X 5—13 u (fig. 2a).

Gomontia polyrhiza Bornet et Flahault 1889, p. 158—159.

*The thallus of Gomontia polyrhiza consists of two types of ecells:
first, of smaller cells, often somewhat swollen and irregular, uninucleate,
with one parietal chromatophore containing usually one, sometimes two
pyrenoids, 3—10 X 4—21 p, 1—4 X as long as broad, forming freely
branched filaments with branches parallel to the surface of the shell and
with filaments penetrating deeper into it; and secondly, of larger inflated
cells, often more or less clubshaped, with rhizoidal outgrowths turned to
the shell-surface, and often connected by them with filaments of smaller
cells, (13—)20—60 p. X (30—)90—200 g, with one parietal, laminate often
reticulate chromatophore containing numerous pyrenoids. According to
Bornet and Flahault (1889) the large inflated cells may become sporangia
filled with zobspores. According to Kylin (1935, p. 193) Gomontia only
consists of the large inflated cells, because in his cultures the zodspores
of Gomontia only grew out to such cells, one zobspore to one inflated cell
with rhizoids. He supposed the filaments composed of smaller cells to
belong to another species. Bornet and Flahault (1889), however, gave
detailed desecriptions and figures in which they present intermediate forms
of normal and inflated cells. I could sometimes clearly observe connections
between the two forms of cells (fig. 3, a—d).

Plants growing in a Mytilus-shell collected in the Kanaal-door-Zuid-
Beveland, consisted of more or less flattened cells only, provided with
numerous rhizoidal outgrowths, by a few of which they were connected
with each other. These cells, however, were very variable in diameter
(fig. 2, b, ).

In the barnacles from 8 and 17, only filaments of smaller cells could
be detected; so it is not absolutely certain whether they belong to
Gomontia polyrhiza or not.

Entocladia sp.

Kylin (1935, p. 197—204; 1949, p. 38—41) described two species of
Entocladia, perforating into the shells of molluses, viz. E. testarum and
E. tenuis. The diameter of the cells of E. testarum amounts to 5—
10 g, that of E. tenuis to 3—8 u. The diameter of the ecells in my
materials is 2.5—5(—7T) u; the length of the cells is 1—6 X their dia-
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Fig. 2 a. Erythrocladia subintegra from 7, b, ¢. Gomontia polyrhiza in Mytilus-
shell from 7.

Fig. 3. Gomontia polyrhiza in barnacles from 6,
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meter; it is, therefore, impossible to attribute my specimens to one of the
two species. Furthermore, I am not certain that chalk-boring always is
valuable as a taxonomie characteristic. In one case I found branches
of a plantlet perforating into a shell growing among the upright and
closely packed filaments of Ralfsia (fig. 5§b). In this respect it resembles
Entocladia viridis. Phaeophila dendroides has been found growing in the
cell-walls of several algae, but also among the cells of Lithothamnion and
Melobesia (Hamel 1930, p. 27) and in barnacle-shells.

Phaeophila dendroides (Crounan) Batters.

P. floridearum Hauck 1885, p. 464, Hamel 1930, p. 27 — P. engleri
Reinke 1889, p. 86, Kylin 1935.

No real morphological differences exist between P. dendroides and
P. engleri. According to Reinke (1889, p. 86) P. engleri differs from
P. dendroides by the fact that it bores into chalk. Accordlng to Hamel,
however, (1930, p. 27) P. dendroides has been found growing among the
cells of Lithothamnion and Melobesia. P. engleri, therefore, most probably
is a synonym of P. dendroides (see fig. 6, d—f).

Pseudulvella-like plantlets (fig. 4¢c, d).

On many barnacles a dise-like Chlorophycea was found growing, the
margin one cell-layer, the centre several cell-layers thick. In many speeci-
mens, however, tubular Enteromorpha-like outgrowths arose from such
dises, indicating that they are Blidingia minima. Bliding (1938, p. 85—8T7),
in his cultures of Blidingia, observed that Blidingia zodspores gave rise
to disc-like plantlets, from which afterwards the tubular Enteromorpha-
like outgrowths characteristic for Blidingia minima arose. In the samples
from 3, 4, 9, 10, 14 and “Pseudulvella” plantlets were observed without
tubular outgrowths, in 1, 2) 5 and 6 they were seen provided with them.
The first series of samples were taken from the lower littoral belt, the
second series from the higher littoral belt, except 2. Perhaps Blidingia,
under unfavourable conditions does not grow out to its normal form and
size. Very young “Pseudulvella”-like plantlets do not show any difference
from Protoderma marina.

Ostreobium queketti Bornet and Flahault (fig. 6a—c).

In one sample (15) Ostreobium:was found growing among the fila-
ments of Conchocelis. Ostreobium can be distinguished from that species
by their lack of transverse walls and by the presence of starch grains
stained dark-blue by means of chloriodide of zine. The diameter of the
thin filaments amounted to 2—6 p, of the swollen parts to 6—15 u.

Entophysalis deusta (Meneghlm) Drouet & Daily 1956, p. 103—110
(fig. 4 a, ).

In many shells the dominant species appeared to be Entophysalis
deusta, mainly in a form resembling Hyella caespitosa Bornet et Flahault
(1889, p. CLXV—CXXI) ; also Gloeocapsa erepidinum-like and Dermocarpa-
like forms were frequently observed. Often Hyella-like filaments were seen
radiating from a ceentral group of Gloeocapsa-like cells. Aphanocapsa-like
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Fig. 4. a, b. Enthophysalis deusta, ¢, d. “Pseudulvella” from 8.
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Fig. 5. Entocladia sp. from 6, a. Growing in the shell, b. Growing between the
upright filaments of Ralfsia.

Fig. 6. a, b, c. Ostreobium queketti from 15, d, e, £f. Phaeophila dendroides from 15,
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colonies were also rather common; they were parasitised by Fungus threads,
especially on the shells from 17. In most cases all these forms were present
on the same shell, with clearly intermediate forms. This species penetrates
into, as well as grows on the shells.

Oscillatoria nigro-viridis Thwaites ex Gomont.

The diameter of the specimens growing on the barnacle-shells varied
between 5 and 8 u, the most common diameter being 6 x. The ends of the
trichomes usually were slightly but sometimes considerably attenuate.
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