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Abstract
This paper presents a new saxicolous species of Rinodina from the Republic of Sakha (Yakutia), Russia. Rinodina jacutica
is characterized by spores of the Dirinaria-type and type A development, a light-gray thallus with a slight yellowish tinge
and spot tests K+ yellow and P+ yellow, atranorin present. The paper provides data on the morphology, anatomy, ecology,
and collection site of R. jacutica.
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Introduction
The genus Rinodina (Ach.) Gray belongs to the Physciaceae and comprises approximately 300 species worldwide
(Sheard, 2010). Rinodina is polyphyletic, its species usually being characterized by crustose thalli, lecanorine
apothecia, 2-celled brown ascospores mostly with inner wall thickenings, and Lecanora-type asci (Nadyeina et al.,
2010). Significant contributions to the understanding of the genus in the northern hemisphere were made by Magnusson
(1947), Mayrhofer & Poelt (1979), Mayrhofer (1984), Mayrhofer et al. (1993), Giralt (2001, 2010), Mayrhofer &
Moberg (2002), Kotlov (2008), Sheard (2010, 2018), Sheard et al. (2017). Rinodina species are found on various
substrates: wood, tree bark, rock, moss, plant debris and on soil.
Saxicolous Rinodina species are well studied in Europe (Mayrhofer & Poelt, 1979; Mayrhofer, 1984; Mayrhofer
& Moberg, 2002). A monograph of the genus in North America by Sheard (2010) included saxicolous species, where
they represent 35% of the 111 now recorded species (Sheard 2018). In Russia, there have been no special studies of
saxicolous Rinodina species, with the exception of the general work of Kotlov (2008). In Russia, there are 20 saxicolous
Rinodina species found from the Kaliningrad Region to the Chukotka and Kamchatka Peninsulas (Mayrhofer, 1984;
Bredkina et al., 1992; Tchabanenko, 1999, 2002; Kotlov, 2008; Sedelnikova, 2017; Sheard et al., 2017; Davydov et
al., 2021; Galanina et al., 2021).
The most important diagnostic character of the genus Rinodina is the spore type, which is sometimes difficult to
identify due to the numerous types of wall thickening. Among the saxicolous Rinodina species, the most common types
of spores are the Bicincta-, Mischoblastia-, Pachysporaria-, Physcia-, Physconia-, and less frequently, the Dirinariatype. In Russia, only one saxicolous Rinodina species with the Dirinaria-type, R. gennarii Bagl., is recorded (Kotlov,
2008; Konoreva et al., 2018; Davydov et al., 2021), which is characterized by its small (< 17.5 μm long) spores and
coastal distribution. It has a worldwide distribution in temperate regions of both hemispheres growing primarily on
maritime rocks (Trinkaus et al., 1999; Sheard et al., 2017). It is difficult to know the true distribution of the species in
Russia because both Kotlov (2008) and Urbanavichus (2010), like many authors, regard specimens growing on rock
and on bark as the same species, therefore describing the distribution of a mixture of two taxa, R. gennarii and R. oleae
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Bagl., respectively. Rinodina oleae is widely distributed in Eurasia and North America (Mayrhofer & Moberg, 2002;
Sheard, 2010; Sheard et al., 2017).

Materials and methods
In this study, we examined Rinodina specimens collected by L. A. Konoreva in 2016 from the Republic of Sakha
(formerly Yakutia). The material was identified by the first author and later studied by the second author. The
investigation of anatomical and morphological features of lichens was made using Zeiss Axioplan 2 and Stemi 2000-С
microscopes. Spore structures and measurements were made using immersion oil at 1000× magnification. Anatomical
examination used hand-cut sections mounted in water, and with the following commonly used spot test reagents:
10% aqueous solution of potassium hydroxide [KOH (K)] and a few crystals of p-phenylenediamine [C6H4(NH2)2]
dissolved in ethanol (P). The protocol of Meyer & Printzen (2000) was used to characterize the epihymenium pigments.
Measurements of ascospores are presented as percentiles (5–)25–75(–95) μm length × breadth, thus excluding outliers.
Secondary products were analyzed by standard thin-layer chromatography techniques (Culberson & Kristinsson, 1970;
Orange et al., 2001) in solvent systems A (toluene: 1,4-dioxane: acetic acid, 180:45:5), B (hexane : diethyl ether :
formic acid, 140:72:18), C (toluene : acetic acid, 170:30) and E (cyclohexane : ethyl acetate, 75:25).

Results
Rinodina jacutica Galanina & Konoreva sp. nov. Mycobank no: 841873
(Figs 1A–C)
Thallus thin to thick, areoles at first discrete, becoming confluent, light gray with a slight yellowish tinge. Apothecia
quickly become narrowly attached. Vegetative propagules absent. Ascospores Dirinaria-type, (16.5–) 18.0–20.0 (–
23.0) × (7.5–) 8.5–10.0 (–11.5) μm, lumina Physcia-like, spores lightly pigmented at maturity, most mature spores
inflated at septum, more so on application of KOH; torus absent; walls lightly ornamented. Secondary metabolite
atranorin by TLC.
Type:—RUSSIA, Republic of Sakha, Oymyakonskiy District, near Ust-Nera, right bank of Ambar-Yuryuete,
Larix gmelinii-Sphagnum -lichen forest, 64°30′31.6″N, 143°16′56.8″E, 1179 m a. s. l., 7 July 2016, L.A. Konoreva 75
(holotype LE 15578!, isotype VLA L–2928!).
Thallus thin in young parts to thick (0.4 mm) in old parts, light gray with a slight yellowish tinge, areolate,
margin of scattered areoles. Areoles 0.2–0.5 mm wide, at first discrete, margins even or dissected and sublobate, then
confluent, surface, matt, slightly convex. Prothallus black, well developed, clearly visible between areoles in young
parts of the thallus (Fig. 1A). Vegetative propagules absent. Apothecia numerous, broadly attached when young but
quickly become narrowly attached, scattered when young and densely contiguous in older parts of the thallus, 0.9–1.0
(–1.5) mm diameter (n = 30); disc black, at first plane, becoming slightly convex; thalline margin concolorous with
thallus, mostly continuous but sometimes with a crenulate (beaded) appearance, to 0.1 mm wide, persistent, excipular
ring absent. Сortex of apothecia to 20–30 μm wide with a slight yellowish tinge, not expanded below, epinecral layer
absent, algal cells to 8.5–12 μm long. Proper exciple hyaline, 15 μm wide, expanding to 20 μm at surface, pigmented
the same colour as epihymenium; hypothecium hyaline, 30–90 μm high; hymenium 80–150 μm high, paraphyses 1.5–
2.0 μm wide, not conglutinate, apices to 5.5–6.0 μm wide, forming a dark brown epihymenium, pigment arnoldianabrown. Ascospores 8 per ascus, type A development, Dirinaria-type (Fig. 1: B, C; 2: A, B), (17.0–) 18.3–20.4 (–23.0)
× (7.8–) 8.4–9.5 (–11.0) μm (n = 60), torus lacking, septal disc sometimes present (Figs. 1C, 2B 4), walls lightly
ornamented.
Chemistry: cortex K+ yellow, P+yellow (atranorin confirmed by TLC on 3 July 2021 by Paukov; and on 19
January 2022 by Konoreva).
Etymology: The species is named after the site of its discovery, Yakutia, the cold pole of the northern
hemisphere.
Ecology: On stones in coniferous moss-lichen larch forest of the Ambar-Yuryuete river valley.
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FIGURE 1. Rinodina jacutica. A. Habit of Rinodina jacutica, scale bar = 1 mm. B–C. Dirinaria-type spores of Rinodina jacutica. B.
Spores within ascus, note the Physcia-like lumina and lack of a torus. C. Spore structure, note the septal swelling, the lack of a torus and
presence of a septal disc. Scale bar for spores = 10 μm.
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FIGURE 2. Spore ontogeny of Rinodina jacutica: A 1–6. Early spore development prior to wall pigmentation; 1, 2. apical walls unthickened
prior to septum formation – type A development; 3, 4. septum present and walls equally thickened; 5, 6, walls thickened at apices and
septum - Physcia-like locules. B. 1–5. Mature spores, walls pigmented, torus not evident, apical and septal wall thickening; 1, 2. locules
Physcia-like; 3-5. spores with swelling at the septum; 4. spore focused to show septal disc, a characteristic of the Dirinaria-type spore.
Scale bars = 10 μm.

Notes: The species was found in the Oymyakonsky Region, located in the eastern part of the Republic of Sakha
(previously Yakutia) on the border with the Magadan Region and the Khabarovsk Territory. The Tas-Kystabyt Ridge
(highest point 2341 m) is located within this region. The climate of the Oymyakonsky Region is very continental,
the annual temperature range spans 100 °C (minimum -65 °C, maximum 35 °C). The region is extremely dry, the
annual precipitation being around 200 mm. The region is in an area of continuous permafrost (Danilova, 2005). Larch
woodlands occur at altitudes of 600(–800) m to 1200(–1600) m above sea level. At higher altitudes larch forests are
replaced by thickets of dwarf pine, and mountain tundras are located at the highest elevations (Karavaev & Dobretsova,
1964; Danilova, 2005).
Additional specimen examined (paratype). RUSSIA, Republic of Sakha, Oymyakonskiy District, near Ust-Nera,
right bank of Ambar-Yuryuete, Larix gmelinii-Sphagnum -lichen forest, 64°30′31.6″N, 143°16′56.8″E, 1179 m a. s. l.,
7 July 2016, L.A. Konoreva 65 (paratype LE 15579!).

Discussion
Rinodina jacutica is the second saxicolous species to be recorded from Russia with Dirinaria-type spores, although
its distribution is not well known. The first recorded species, R. gennarii is primarily maritime, possesses smaller
Dirinaria-type spores, (11.0–) 12.0–17.0 (–18.5) × (6.0–) 7.0–10.0 (–11.) μm, and its whitish grey to grey-brown
thallus lacks atranorin (Trinkaus et al., 1999). Rinodina jaсutica is superficially most similar to R. confragosa (Ach.)
Körb. in thallus habit, the presence of cortical atranorin and spore size but differs in the yellowish tinge of its otherwise
light grey thallus, due to an unknown pigment. Moreover, the spore structure of Rinodina jaсutica may appear to be
similar to that of R. confragosa, the locules being Physcia-like for much of their developmental sequence (Fig. 2A 5,
6). However, its spores are further characterized by the absence of a torus, the frequent presence of both swelling at
the septum and a septal disc when mature (Fig. 2B, 3–5). A further important difference between the two species is the
colour of the epihymenium, brown in R. jakutica as distinct from red-brown in R. confragosa, arnoldiana-brown and
leptocline-brown, respectively (Meyer & Printzen, 2000). The differences between the two species are summarized in
Table 1.
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TABLE 1. Detailed comparison of Rinodina jaсutica Galanina & Konoreva and R. confragosa (Ach.) Kőrb.
R. confragosa (Sheard 2010)

R. jacutica ms.

thallus colour

light grey

light grey with yellow tinge

lower cortex of apothecium

30–50 μm deep

20–30 μm deep

epihymenium

red-brown

dark brown

apothecial pigments
(Meyer & Printzen 2000)

leptocline-brown

arnoldiana-brown

spores

Physcia-type

Dirinaria-type

narrow torus present

torus lacking

septal swelling lacking

septal swelling present

septal disc absent

septal disc present
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