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Abstract—In Moscow oblast, Thorea hispida (Thore) Desv. was first recorded at the beginning of the 20th
century. Subsequently, T. hispida was found in 2004 in Moscow River within the territory of Moscow, where
it still occurs. This species is included in the Red List of the Russian Federation, the Red List of Moscow
oblast, and the Red Lists of some European countries. The new data on the distribution of T. hispida in Mos-
cow River is presented in the paper, and some problems concerning the morphology and conservation status
of this species are discussed.
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INTRODUCTION
Thorea hispida (Thore) Desvaux (Synonym: Tho-

rea ramosissima Bory) is one of the most common and
well-studied species of the freshwater red algae of the
Thoreaceae family (phylum Rhodophyta, class
Florideophyceae, order Thoreales). It occurs in differ-
ent countries of Europe, Asia, and the Americas [1].
T. hispida is included in the Red Lists of some Euro-
pean countries, for example, Bulgaria [2], Slovakia
[3], Germany [4], Lithuania [5], Poland [6], Serbia
[7], and Ukraine [8]; at the same time, this species is
not included in the Red List of the International
Union for Conservation of Nature [9]. Despite the fact
that it is a widespread species, populations of T. hispida
are usually few in number [8].

On the territory of European Russia, in particular,
in Moscow oblast, the species was first discovered in
the early 20th century [10]. On the territory of the
Russian Federation, it was also noted in Primorsky
krai, but these data need confirmation. Currently,
T. hispida is included in the Red List of the Russian
Federation [11].

T. hispida is a rheophilic species found in water
bodies characterized by a rapid current, where it most
often inhabits shallow depths (approximately 0.5 m).
It sometimes occurs in low-current waters [12]. T. his-
pida colonizes various submerged substrates (natural
and artificial): wooden piles of bridges, trunks and
branches of decaying trees, stone and concrete blocks,
and even nylon cables at locks and bridges [13, 14]. It
is often found among young specimens of green algae
(for example, Enteromorpha or Cladophora) [8].

In the present study, we present new data on the
distribution of T. hispida in Moscow River and the
results of studying the morphology of this species and
also discuss some of the problems related to its conser-
vation status.

MATERIALS AND METHODS
Thalli of the gametophytes of T. hispida were col-

lected during ice-free periods at different sites of Mos-
cow River in 2004–2017. Part of the material was con-
served as herbarium, and the other part was fixed with
a 4% solution of formaldehyde. The material is stored
in the algological collection of the Department of
Mycology and Algology, Biological Faculty, Moscow
State University.

Morphological studies of thalli were carried out
using a Leica DM2500 microscope (Leica Microsys-
tems, Germany) equipped with a Leica DFC495 digi-
tal camera and a Leica M80 stereomicroscope (Leica
Microsystems, Germany) equipped with a Leica
IC80HD digital camera.

RESULTS AND DISCUSSION
Morphology of T. hispida thallomes. Thalli of the

gametophytes of T. hispida are macroscopic, soft and
mucous, 10–20-cm long (rarely up to 35 cm), repeat-
edly and abundantly branched, with a diameter of
0.5–3.0 mm (Fig. 1). Thalli are dark, brownish-green,
almost black; they become dark purple in the herbar-
ium.
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Fig. 1. Gametophyte T. hispida. (a) General view of the thallus, (b, c) details of a thallus with branches (arrows show assimilatory
filaments).
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The thallus of a gametophyte is multiaxial, consist-
ing of medullary filaments and cortical assimilatory.
The medullary region (central axis) of a width of 100–
300 μm consists of branched and intertwined colorless
filaments. The assimilatory filaments are branched or
unbranched, colored, and represented by two types.
Long assimilatory filaments are 400–1000 μm in
length, mostly simple or sometimes bifurcated at the
base, less often in the middle part, consist of 15–
28 cells with a length of 20–45 μm, a width of 4–8 μm.
The short assimilatory filaments are branched, more
often closer to the apex, and consist of 3–7 cells; cells
are of a cylindrical or oval shape, 8–12 mm long, 4–
11 μm wide. Short and long filaments form a relatively
dense cortex layer approximately 60–80 μm wide;
long filaments protrude beyond this layer, and the
thalli look pubescent because of this (Figs. 1, 2a).
Monosporangia are located on the tips of short assim-
ilatory filaments, they are single or grouped by 2–3,
ovoid or pear-shaped, 15–22 μm long, 7–8 μm wide
(Fig. 2b). Gametangia were not found. Sporophytes
(Chantransia-stage) were not detected.

T. hispida is characterized by wide variations of
morphological characters. Our samples correspond to
the protolog and later detailed descriptions of this spe-
cies [1, 12, 15, 16].

Local distribution of T. hispida. The first recorded
findings of T. hispida on the territory of Moscow oblast
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date to the beginning of the 20th century; the species
was encountered sporadically in this area. T. hispida
was registered on the territory of Odintsovo, Orek-
hovo-Zuevskii, Pavlovsky-Posadskii, and Dmitrovskii
raions. After that, the species was not detected for a
long time (for several decades) in Moscow oblast [10].

We found T. hispida in September 2004 in Moscow
River on the territory of Moscow (Vorobyovy Gory,
near Andreevskii Bridge, 55°42′49.3� N, 37°34′41.2� E).
Thalli were found at both banks of the river on the
underwater concrete structures of the bridge and par-
apets. They were also present on stones and various
iron objects found on the riverbed. Most of the thalli
were registered at a depth of 10–40 cm. The thalli
growing closer to the water surface were periodically
air-exposed as a result of the action of the waves.

The maximum density of thalli of T. hispida (up to
30 specimens per 1 m2) was registered near
Andreevskii Bridge, on stony surfaces, at a depth of
15–30 cm. It is interesting that the population was
local; thalli were less common at both banks upstream
and downstream from this site, and algae were not
detected at all at 200–300-m distance. The population
of T. hispida was observed each subsequent year in the
area of Andreevskii Bridge, but the thalli were smaller
in size and their number was lower than in 2004. In
summer 2011, T. hispida was found in Moscow River in
Moscow oblast (much upstream, approximately 50 km
ETIN  Vol. 73  No. 1  2018
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Fig. 2. Details of the structure of T. hispida gametophyte. (a) Short and long assimilatory filaments, (b) short assimilatory fila-
ments with monosporangia (shown by arrows).
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from Moscow, 55°42′05.8� N, 36°43′17.4� E) near the
Zvenigorod Biological Station of Moscow State Uni-
versity.

Therefore, in Moscow River, T. hispida occurs sto-
chastically. For several decades, this species was not
observed for this watercourse. Similar cases are men-
tioned in other studies. For example, in the British
Isles, the population of T. hispida was recorded in
1989, 140 years after the previous observation [14]. In
the rivers of Serbia, T. hispida began to be regularly
observed since 1996, after 87 years from the last con-
firmed discovery [7]. For T. okadae Yamada (another
species of the genus Thorea) in Japan, it is indicated
that the alga was discovered after nearly a decade of its
complete absence [17].

On the one hand, the frequency of the occurrence
of a T. hispida population can be explained by the frag-
mentation of the species range. On the other hand,
this may be due to certain features of the life cycle of
T. hispida, namely, the ability of the species to persist
for a long time at a sporophyte stage that is difficult to
identify [13]. The sporophyte is microscopic and
develops in the form of small (several millimeters)
cushion-shaped turfs consisting of branched single-
thread filaments; the sporophyte stage morphologi-
cally corresponds to the genus Chantransia and is usu-
ally spoken of as the Chantransia stage. It is known
that the T. hispida gametophyte begins to develop
directly on the sporophyte from the apical cell after the
reduction division [18]. Perhaps, for the successive
alternation of generations, certain environmental con-
ditions are necessary. For example, it was found in
culture that a combination of a rise in temperature (up
to 20°C) and a low luminous intensity stimulates the
development of macroscopic gametophytes from the
Chantransia stage of this algae [18–20].
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Conservation status of T. hispida. In general, the
diversity of the freshwater red algae in Moscow and
Moscow oblast has been little studied. T. hispida is one
of the five freshwater algae species included in the Red
List of the Russian Federation [11]. The species has
the status “2a,” i.e., a taxon that declines in numbers
as a result of changes in conditions and destruction of
habitats (NT by categories of IUCN). As mentioned
above, T. hispida was discovered at the beginning of
the 20th century in several districts of Moscow oblast,
but there was no other finding for a long time after
that. In 2004, T. hispida was found in Moscow River
(74 years after the last find) within Moscow. In 2011,
the thalli of T. hispida were noted in Moscow River in
the Odintsovo raion of Moscow oblast (at the Zvenig-
orod Biological Station of Moscow State University).

It should be noted that anthropogenic pollution of
water is often the cause of the disappearance and rare
finds of T. hispida. Some authors believe that T. his-
pida prefers to develop in oligotrophic waters and can
be considered an indicator of the water purity of the
reservoir [7, 11, 14]. At the same time, other authors
report on the findings of T. hispida in nutrient-rich
(eutrophic) waters [16, 21]. Detailed physical, chemi-
cal, and hydromorphological characteristics of T. his-
pida habitats in Italy were presented in the work of
Bolpagni et al. [13]. They found that T. hispida prefers
to develop under conditions with relatively high con-
centration of nitrogen (up to 9.4 mg/L) and phospho-
rus (up to 173 mg/L), high electrical conductivity (up
to 660 μS/cm), and high water turbidity. The species
prefers to develop at a high f low velocity (0.1–
1.0 m/s); at the same time, the water temperature
(5.1–26.2°C) and pH (7.1–8.6) can vary greatly [13].
As a result, the authors concluded that, firstly, the
species is incorrectly considered to be sensitive to
water pollution, because it prefers to develop in water-
ICAL SCIENCES BULLETIN  Vol. 73  No. 1  2018
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courses with high availability of nutrients, and, sec-
ondly, T. hispida is not a species that is threatened with
extinction.

Our data are consistent with the opinion of col-
leagues that the “rarity” of T. hispida can be explained,
first of all, by the features of the life cycle of the species
and the limited availability of the sites to be colonized.
In the absence of abrupt changes in habitat conditions,
one can expect that T. hispida will remain a permanent
inhabitant of Moscow River. However, further studies
are needed to assess the distribution and occurrence of
this species in the watercourses of Moscow oblast and
the territory of the Russian Federation in general.
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