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ANTHOCEROTOPHYTA – A NEW DIVISIO OF PLANTS
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Abstract

During a study of ecosystems of the thermal mineral springs inKamchatka Pen-

insula, Anthoceros agrestis Paton (Anthocerotophyta) was found.  This is the first

record of the species, as well as of the hornworts as a whole for Kamchatka.  A

description of the collection site and of the characteristic features of the species that

distinguish it from its closest morphological taxa is provided.

Резюме

В ходе исследования экосистем окрестностей термальных источников на

севере полуострова Камчатка был обнаружен Anthoceros agrestis Paton,

относящийся к отделу Anthocerotophyta, ранее для Камчатки не известному.

Приводится описание мест сбора, а также характерные черты вида и его отличия

от наиболее близких в морфологическом отношении таксонов.

from Nova Scotia to Minnesota, southward to Kan-

sas, Texas and Florida and then it occurs in Anti-

lles and perhaps even in Argentina in South Amer-

ica; in Asia the range includes India, Sri Lanka,

Japan, northeastern China, Taiwan and possibly

Java (Schuster, 1992). In Russia, A. agrestis oc-

curs in North and Central European Russia and

South of Russian Far East (Konstantinova et al.,

1992). Konstantinova et al. (1992) also recorded

Caucasian region, but from the publication it is in-

definite was it within Russia or outside.

Anthoceros agrestis grows as a pioneer spe-

cies, on sand and clay in naturally or artificially

disturbed habitats (gullies, roads, burned areas,

wastelands) where, according to Schuster (1992),

the pH is typically < 6.

The localities of A. agrestis in Kamchatka is

situated about 55 km from the Bering Sea coast

near Rusakovskiye and Khukhlotvayamskiye

springs (Fig. 1).  The nearest meteorological sta-

tion Uka is located on the coast 80 km from the

During an identification of collection of the

latter authors from the Rusakovskiye and

Khukhlotvayam Hot Springs in northern Kam-

chatka, the first author found Anthoceros agrestis

Paton that has never been recorded from Kam-

chatka before. At the same time, this is the first

record of hornwort in Kamchatka and the north-

ernmost locality in Asia as a whole.

Hornworts belong to a relatively small ancient

group of embryophytes, known by spores since

Cretaceous (Krassilov & Schuster, 1984). Accord-

ing to Schuster (1992: 712) “there are probably less

100 good species, although more than twice as

many are described”. Stotler &Crandall-Stotler

(2005) recognized 11 genera and four families of

hornwarts: Leiosporocerotaceae, Anthocerotaceae,

Notothyladaceae, and Dendrosporocerotaceae.

The range of Anthoceros agrestis includes Eu-

rope, from southern Finland to Spain and Portugal,

Morocco in Africa, the Madeira and Canaries Is-

lands in the Atlantic; in North America it is known
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Rusakovskiye springs. According to its data, the

average annual air temperature is -2.7°С, the warm-

est month is August, with the average temperature

12.6°С; the coldest is January, -15.8°С (Spravoch-

nik..., 1966).  The snow cover is lasted for 222 days,

from October 20 to May 6 (Spravochnik..., 1968).

The thermal zone at the Rusakovskiye Hot Springs

is free of snow during the winter, while average

snow depth in adjacent areas reaching 2-2.5 meter.

Studied specimens: North of Kamchatka Pen-

insula, Rusakova River Valley, 58°31’15"N

161°15’01"E, 270 m a.s.l., Rusakovskie hot

springs, on strata of travertine1, 19.VIII.2007 leg.

O.A. Chernyagina & V.E. Kirichenko; the same,

58°32’08’’N 161°18’14” E, 295 m alt., Khukhlo-

tvayamskiye hot springs, on strata of travertine,

21.VIII.2007 leg. O.A. Chernyagina & V.E. Kir-

ichenko. All specimens are kept in VLA.

Near the Rusakovskiye springs Anthoceros

agrestis is found on travertine with temperature on

the surface is 22.8-24.6°С; at 2 cm deep - 23.3-

25.3°С. The pH of the water samples was 5.8-6.1.

Humidity is average and water puddles in the road

ruts during the rainy season.  The dominant plant

colonies are Agrostis scabra (25-30%), Eleocharis

uniglumis (Link) Schult (10%), Ranunculus repens

L.(30%), Plantago asiatica L. (10%).  Gnaphalium

uliginosum L. (+) and Fimbristylis ochotensis (+)

are noted.  25% of the area is covered in bryophytes

(mosses – 16%, Conocephalum japonicum (Thunb.)

Grolle and Anthoceros = ca. 8%).

Anthoceros agrestis at the spring on the

Khukhlotvayam River is found on a steep bank of

a natural thermal pool (on travertine) above the hot

water outlet (Fig. 2) with the soil temperature is

31.4°С at the surface and 37.1°С in the root zone.

The pH is 5.2. A zone dominated with green algae

delineates the thermal water vents; behind it is a

community of Anthoceros agrestis+Fimbristylis

ochotensis+Agrostis scabra +Artemisia opulenta

Pamp.+Epilobium hornemannii Reichenb.  Vascu-

lar plants make up less than 30% of the cover.  The

thermal area is bordered by a fern Oreopteris

quelpaertensis (Christ.) Holub that separates the area

from a dry, mixed grass meadow.

These conditions are apparently similar to ones

found in Iceland, where Phaeoceros carolinianus

(Michx.) Prosk. (Damsholt, 2002; as P. laevis ssp.

carolinianus (Michx.) Prosk.) grow along ther-

mal springs.

Fig. 1. Localities of Antoceros agrestis in the Kamchatka Peninsula.

1 – natural precipitate of basically calcium carbonate
deposited from the mineral springs
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The present localities are ca. 2600 km to the

north from nearest localities in Primorskiye Ter-

ritory. The discovery raises a phytogeographic

question: how is it that these hornworts are found

on Kamchatka?  Is it a result of a occasional in-

troduction or are they a relict of earlier epochs

when thermofilous species of this phylum were

distributed much more broadly in the northeast-

ern extremes of the Asian continent? The authors

are inclined to latter.  Earlier studies (Komarov,

1940; Lipshits, 1936; Chernyagina, 2000;

Yakubov, Chernyagina, 2004 and others) show

that the flora in the vicinity of thermal springs con-

tains a small, but very specific group of species of

relict distribution. They are known in Kamchatka

only in these types of habitats. The similar group

was recognized by the first author for hepatics; it

includes, e.g. Plectocolea vulcanicola Schiffn. and

Solenostoma fusiforme (Steph.) Schust. Anthoc-

eros agrestis is further expanding the list of these

thermophilous species.

It seems likely to expect more findings of A.

agrestis and other hornwotrs in thermal habitats

where isolated northernmost localities of some spe-

cies are known (cf. Barkalov, Yakubov, 2007).

Secondly, the current find once again illustrates the

need to study the flora of thermal habitats near hot

and warm water mineral springs where volcanic

activity is contemporary, and to include in those

studies investigations of fumaroles, sulfur mud

pools and other hydro-thermal surface outlets.
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