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New species for the lichen biota of Kazakhstan from 

the western part of the Chulak ridge 

This article presents information on two newly identified lichen species in Kazakhstan: Scytinium 

palmatum (Huds.) Gray and Anaptychia roemeri Poelt. Both species were located on the Chulak (Sholak) 

ridge, the southern extension of the Dzhungar Alatau. Both species are accompanied by synonyms, nomencla-

tural citations of primary sources, original anatomical and morphological descriptions, specific location 

points (including coordinates, collection date, and collector’s name), environmental characteristics, and gen-

eral distribution (including adjacent territories). The original descriptions document noted the life form, col-

oration, and characteristics of the upper and lower surfaces of the thallus; the presence, nature, and position-

ing of attachment organs; and the type, dimensions, and location of soredia, isidia, and pycnidia on the 

thallus. Additionally, they specify the type of thallus, the shape and size of asci, the presence and structure of 

paraphyses, and the type, color, size, and quantity of ascospores within each ascus. The outcomes of chemical 

staining are also shown. Scytinium palmatum is observed to be sterile throughout Kazakhstan and the majori-

ty of Europe. The species is uncommon in southeastern Kazakhstan and is included in the Catalog of rare and 

endangered flora of the Almaty area. No apothecia were seen in the thalli of Anaptychiaroemeri. The origin 

of the Protoanaptychia section, to which this species belongs, is presumed to be linked to the hilly areas of 

Central Asia. Moreover, there exist strong correlations between the lichen floras of the Caucasus and Central 

Asia, since all four kinds of the section are documented in these areas. 
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Introduction 

In 1821, the lichen genus Scytinium (Ach.) Gray (Collemataceae Zenker, Peltigerales Walt. Watson, 

Lecanoromycetes O.E. Erikss. & Winka, Ascomycota Caval. -Sm.) was introduced under the name 

“Scytenium”. Subsequently, the species of this genus were reclassified as Leptogium (Ach.) Gray. The taxo-

nomic status of these exceedingly heterogeneous genera can now be accurately determined through the ap-

plication of contemporary molecular genetics research methodology [1, 2]. The genus Scytinium, which 

presently comprises 51 species (as per the Mycobank database [3], has been confirmed by M.A. Otálora and 

coworkers [2]. It is the third most diverse genus in the Collemataceae family, following the genera 

Leptogium and Collema Weber ex F.H. Wigg. 

In 1848, the genus Anaptychia Körb. (Physciaceae Körb., Caliciales Nannf., Lecanoromycetes, Asco-

mycota) was first described. The genus Anaptychia was comprised of over 450 taxa, as indicated by the 

Mycobank database [3]. However, a significant number of these taxa were subsequently transferred to the 

genera Leucodermia Kalb, Heterodermia Trevis., Seirophora Poelt, Poeltonia S.Y. Kondr., Lőkös & Hur, 

Physciella Essl., Phaeophyscia Moberg, Physconia Poelt, Xanthoparmelia (Vain.) Hale, Tornabea Østh., 

Teloschistes Norman, Klauskalbia S.Y. Kondr., Lőkös, E. Farkas & Hur, Physcia (Schreb.) Michx., 

Kurokawia S.Y. Kondr., Lőkös & Hur, Dirinaria (Tuck.) Clem., and Polyblastidium Kalb. 

At present, Russia is across to eight species of the Anaptychia s. s. genus [4‒6]. 

Our objective was to provide morphological descriptions, ecological and geographical data, and illustra-

tions of lichen species that are novel to Kazakhstan and originating from the western region of the Chulak 

ridge. 

Experimental 

The samples were collected in the central and western regions of the Chulak ridge from 2022 to 2023. 

The GPS (Germin) was employed to register the geographical coordinates of the sample collection sites. The 

majority of the samples were obtained from boulders and mountain outcrops, while a significantly smaller 

number were collected from branches of shrubs and semi-shrubs. 
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The morphological and anatomical characteristics, as well as the chemical reactions that are 

characteristic of lichens, were used to identify the species. The subsequent morphological characteristics 

were assessed: life form; color and character of the upper and lower surfaces of the stratum; presence, nature, 

and location of attachment structures; type, size, and location of fruit bodies on the stratum, or soredia, 

isidium, pycnidium, etc. [7]. The microscopic examination of narrow sections of thallus and fruiting bodies 

was employed to identify anatomical features. The following characteristics were assessed in these sections: 

the thallus type, the structure and systematic position of the photobiont, the type and features of the internal 

structure of the fruiting bodies, the shape and size of the asci, the presence of paraphyses and their structure, 

the type, color, and size of the spores, as well as their quantity within the asci. Utilizing a Levenhuk MED 

D45T LSD light microscope, the anatomical and morphological characteristics of lichens were investigated. 

Biochemical characteristics have been identified, which are essential diagnostic indicators. A saturated 

aqueous solution of calcium hypochlorite, an alcoholic solution of iodine, and a 10 % aqueous solution of 

potassium hydroxide were employed to conduct the staining. The species was identified by employing 

specific criteria [4, 8]. The species inventory has been verified and is organized in accordance with the 

Mycobank Database’s system [3]. The following are provided for both species: anatomical-morphological 

original descriptions, synonyms, nomenclatural citations from primary sources, specific locality data (includ-

ing coordinates, collection dates, and collector’s surname), ecological characteristics, and general distribu-

tion (including neighboring territories). Literary sources are employed to extract data regarding the species’ 

ecology and distribution. 

Results and Discussion 

Scytinium palmatum(Huds.) Gray [as “Scytenium”], in Natural Arrangement of British Plants, 1821, 

(London) 1: 398. 

Examined Specimens. “Kazakhstan, Almaty Region, Kerbulak District, Chulak Ridge, expansive gorge 

leading to the plateau, on soil and rocks, p. 466, 778 m a.s.l., N43°55ʹ22.9ʺ, EO77°48ʹ35.4ʺ, 27.05.2022. 

Collected and identified by Y.V. Rakhimova”. 

Description. The thallus of Scytinium palmatum is medium-sized, lobed, and forms thick turf (Fig. 1‒3), 

reaching heights of 1-1.5 cm, with a somewhat glossy, chestnut-brown appearance, paler on the underside. The 

blades are broad, deeply notched, with edges curved downward, and horn-shaped tips at the ends (Fig. 1‒3). 

Apothecia are absent in our samples; literature indicates [9] they can reach up to 0.5 mm in diameter 

and are either sessile or adnate to the bottom surface. The disk is often concave, sometimes flat, reddish-

brown, with a smooth edge. The excipule is paraplectenchymatous, transparent, and is 12–65 µm in thick-

ness. The hypothecium is whitish and measures 25–50 µm in thickness. The hymenial layer is transparent 

and is 125–300 µm in thickness. The epithecium has a brownish hue. Paraphyses are uncomplicated and 

measure 1 µm in diameter. Asci are club-shaped, measuring 130–185 x 16–25 µm, containing 8 spores. 

Ascospores are ellipsoidal, smooth, featuring 5–9 transverse and 1–2 longitudinal septa, with dimensions of 

27–56 × 10–20 µm. The hymenial layer exhibits a blue coloration with the application of an alcoholic iodine 

solution. 

Ecological characteristics and distribution. On soil and moss-covered rocks, infrequently on tree bark. 

In the plains and mountains of Ukraine, Western Siberia, Europe, Asia, North Africa, the Canary Islands, 

North America, South America, and Australia. Scytinium palmatum is exclusively documented along the 

Black Sea coast of the Krasnodar territory in the Caucasus and has not been identified in other areas [10]. 

Formerly recognized in Russia from the Kaliningrad oblast [11], it has been documented in the Krasnoyarsk 

krai, as well as the Altai, Tuva, and Khakassia Republics [12]. In the Crimean Reserve, only four specimens 

of the closely related genus Leptogium have been documented: L. gelatinosum (With.) J.R. Laundon, L. 

lichenoides (L.) Zahlbr., L. schraderi (Ach.) Nyl. And L. tenuissimum (Dicks.) Körber [13]. Five species of 

the genus Leptogium are emblematic of the Altai Krai [14, 15]. Five species of the genus Scytinium have 

been identified in Belarus; however, S. palmatum has not been recorded [16]. 
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Figure 1. The thallus of Scytinium palmatum on rocks 

 

Figure 2. Fragment of the thallus Scytinium palmatum 

 

Figure 3. Upon sectioning the thallus of S. palmatum, algal 

cells become discernible. The measurement is 10 microns 

Seven species of the genus Scytinium are present in Albania: Scytinium imbricatum (P.M. Jørg.) 

Otálora, P.M. Jørg. & Wedin (Leptogium imbricatum P.M. Jørg.), S. gelatinosum (With.) Otálora, P.M. Jørg. 

& Wedin (L. gelatinosum (With.) J.R. Laundon), S. lichenoides (L.) Otálora, P.M. Jørg. & Wedin (L. 

lichenoides (L.) Zahlbr.), S. palmatum (Huds.) Gray (L. palmatum (Huds.) Mont.), S. pulvinatum (Hoffm.) 

Otálora, P.M. Jørg. & Wedin (L. pulvinatum (Hoffm.) Otálora), S. schraderi (Ach.) Otálora, P.M. Jørg. & 

Wedin (L. schraderi (Bernh.) Nyl.) and S. tenuissimum (Dicks.) Otálora, P.M. Jørg. & Wedin (L. 

tenuissimum (Dicks.) Körb.) [17]. Scytinium palmatum has been identified in Southern Albania National 

Park, among a mixed forest of spruce, fir, and oak, on soil atop limestone formations, at an elevation of 1200 

meters above sea level [17]. Seven species of the genus Scytinium have been documented in Montenegro: 

S. gelatinosum, S. lichenoides, S. magnussonii (Degel. & P.M. Jørg.) Otálora, P.M. Jørg. & Wedin, 

S. massiliense (Nyl.) Otálora, P.M. Jørg. & Wedin, S. plicatile (Ach.) Otálora, P.M. Jørg. & Wedin 

(L. plicatile (Ach.) Leight.), S. schraderi, S. tenuissimum [18]. Only four species are prevalent in Albania. In 

Sweden, five species have been recorded: S. gelatinosum, S. lichenoides, S. magnussonii, S. palmatum, 

S. teretiusculum (Wallr.) Otálora, P.M. Jørg. & Wedin [19]. In Fennoscandia, there are 19 species of the ge-

nus Scytinium, with S. palmatum being found in Sweden and Norway [20]. The lichen biota of Portugal 

includes a significant representation of the genera Scytinium and Leptogium, comprising 13 species of 

Scytinium (S. aragonii (Otálora) Otálora, P.M. Jørg. & Wedin (L. aragonii Otálora), S. biatorinum (Nyl.) 

Otálora, P.M. Jørg. & Wedin (L. biatorinum (Nyl.) Leight.), S. ferax (Durieu & Mont.) Otálora, P.M. Jørg. & 

Wedin (L. ferax (Durieu & Mont.) Rabenh.), S. gelatinosum, S. lichenoides, S. magnussonii, S. palmatum, S. 

plicatile, S. pulvinatum, S. rivale (Tuck.) Otálora, P.M. Jørg. & Wedin (L. rivale Tuck.), S. schraderi, S. 

subtile (Schrad.) Otálora, P.M. Jørg. & Wedin (L. subtile (Schrad.) Torss.), S. tenuissimum) and 12 species of 

Leptogium [21]. Twenty species of the genus Scytinium have been documented in Britain and Ireland: 

S. biatorinum, S. callopismum (A. Massal.) Otálora, P.M. Jørg. & Wedin, S. fragile (Taylor) Otálora, 

P.M. Jørg. & Wedin, S. fragrans (Sm.) Otálora, P.M. Jørg. & Wedin, S. gelatinosum, S.imbricatum 

(P.M. Jørg.) Otálora, P.M. Jørg. & Wedin, S. intermedium (Arnold) Otálora, P.M. Jørg. & Wedin, S. 

lichenoides, S. magnussonii, S. massiliense (Nyl.) Otálora, P.M. Jørg. & Wedin, S. palmatum, S. parvum 

(Degel.) Otálora, P.M. Jørg. & Wedin, S. plicatile, S. pulvinatum, S. schraderi, S. subtile, S. subtorulosum 

(Nyl. ex Stizenb.) Otálora, P.M. Jørg. & Wedin, S. tenuissimum, S. teretiusculum, S. turgidum; along with 10 
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species of the genus Leptogium. The species S. Palmatum predominantly inhabits Western and Northern 

Britain, typically located on moss amid stones, on the ground in ancient dunes, along pathways in 

wastelands, on derelict airfields, and post-industrial areas, and infrequently on tree trunks. The species is 

dispersed and deemed uncommon [22]. Bulgaria hosts 12 species of the genus Scytinium, including 

S. palmatumlinked to hilly areas such as the Balkan Mountains, the Rhodope Mountains, and Strandzha 

Mountain [23]. This species is found in soil, rocks, and moss throughout much of France, including 

Corsica [24]. The northern distribution boundary of the species Scytinium fragile extends across 

Estonia [25]. One species of the genus Leptogium has been identified in Gauja National Park, Latvia [26]. In 

Majella National Park (Central Italy), two species of the genus Leptogium (L. hildenbrandii (Garov.) Nyl. 

and L. saturninum (Dicks.) Nyl.) and four species of the genus Scytinium (S. gelatinosum (With.) Otálora, 

P.M. Jørg. & Wedin, S. imbricatum (P.M. Jørg.) Otálora, P.M. Jørg. & Wedin, S. lichenoides and 

S. schraderi (Ach.) Otálora, P.M. Jørg. & Wedin) have been documented [27]. 

Scytinium lichenoides, S. pulvinatum, S. turgidum (Ach.) Otálora, P.M. Jørg. & Wedin (L. turgidum 

(Ach.) Cromb.), together with five species of the genus Leptogium, have been identified in Iran [28]. 

S. lichenoides and S. plicatile have been observed in China [29]. Seven species of the genus Scytinium have 

been identified in Turkey, including Scytinium palmatum documented in the province of Bitlis [30]. 

The lichen biota of the United States and Canada includes 39 species of the genus Leptogium and 

33 species of the genus Scytinium, with S. palmatum being documented [31]. 

Scytinium lichenoides and kindred species Leptogium cyanescens (Ach.) Körb. and Leptogium 

saturninum (Dicks.) Nyl. have been seen in the southeastern mountainous regions of Kazakhstan, namely in 

the Ile Alatau and Kungey Alatau [7]. In eastern Kazakhstan, namely in the Altai area, four species of the 

genus Scytinium have been identified: S. lichenoides, S. plicatile, S. subtile (Schrad.) Otálora, P.M. Jørg. & 

Wedin (L. subtile (Schrad.) Torss.) and S. tenuissimum [12]. Species prevalent in Kazakhstan and Kyrgyz-

stan encompass Scytinium lichenoides, Leptogium saturninum and S. tenuissimum [32]. 

Endnotes. The species has resemblance to S. gelatinosum, however, the lobes are bigger, and their 

margins distinctly curve inward, becoming tubular, particularly at the tips [22]. 

Scytinium palmatum is sterile not just in Kazakhstan but also over a broader region of Europe [33], 

nevertheless, Portugal is an exception, where some specimens produce a considerable quantity of 

apothecia [21]. Apothecia are nonexistent in Great Britain and Ireland; their presence is recorded just in 

Morea [22]. 

Scytinium palmatum is an uncommon species found in southeastern Kazakhstan and is documented in 

the Catalog of rare and endangered flora of the Almaty area [34]. 

Anaptychia roemeri Poelt., Mitteilungen aus der Botanischen Staatssammlung München 7: 228 (1968) 

Examined Specimens. “Kazakhstan, Almaty Region, within the jurisdiction of the akimat of Konaev 

city, northeast of Chingeldy village, Chulak Ridge, near the pond, riverside, p. 29, 961 m a.s.l., 

N44°04'56.7ʺ, EO77°52'22.0ʺ, 23.05.2023. Collected by Y.V. Rakhimova and identified by 

I.V. Evdokimov”. 

Description. The thallus is foliose, rosette-shaped, and sometimes uneven in our specimens (Fig. 4), 

measuring 2×4 mm, generally loosely attached to the substrate; devoid of soredia and isidia. Lobes are 

profoundly incised and thin, measuring up to 0.6 mm in width (Fig. 4). Frequently marginally enlarged and 

segmented into diminutive sections (lobules) near the extremities, elevated. Prominent short spines are seen 

near the apices of the lobules. The thallus’s top surface is irregular owing to the fissured epinecral layer, 

exhibiting dark gray-brown or light brown hues. The medulla is characterized by the presence of calcium 

oxalate crystals and exhibits a bright appearance. The inferior surface of the thallus is pale, featuring 

uncomplicated rhizines. Apothecia absent, pycnidia submerged, conidia cylindrical, measuring 5-6 µm in 

length. 
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Figure 4. The thallus of Anaptychia roemeri on rocks 

Ecological characteristics and distribution. It is located on the surface of boulders in high-altitude arid 

regions, where it is found on a scant layer of sediment or moss. Considered a cryophyte species. The Vakhan 

Range, located in northeastern Afghanistan, is described at an elevation of approximately 3200 meters above 

sea level. It is found in the Caucasus (Georgia, Armenia, North Ossetia, Dagestan) and Asia (Kazakhstan, 

Kyrgyzstan, Tajikistan, Mongolia, Syria, Iran, Afghanistan) at elevations exceeding 3000 meters above sea 

level [5, 6, 35‒39]. 

Tree bark, boulders, and soil are the habitats of species of the genus, which are found in all natural 

zones of the Northern Hemisphere but are uncommon in the Arctic. They are commonly found in association 

with mosses and lichens. The Crimea Nature Reserve is home to only two members of the Anaptychia genus: 

A. ciliaris (L.) Körb. and А. setifera (Mereschk.) Räs. [13]. The most extensively distributed species in 

Belarus is Anaptychia ciliaris, while the same two species of the genus Anaptychia have been recorded [16, 

26]. Two members of the Anaptychia genus are distinctive to the Altai region: Anaptychia bryorum Poelt and 

А. setifera [14]. 

Anaptychia ciliaris is the most extensively distributed of the seven species of the genus Anaptychia that 

are encountered in France [24]. This species is also prevalent in Poland [40] and Bulgaria, however, only 

four species are documented in this location [23]. Two species of the Anaptychia genus are present in Swe-

den, Norway, and Finland within Fennoscandia [20]. A. ciliarisis the sole species identified in the Majella 

National Park (Central Italy) [27]. In Afghanistan, 4 species of the genus Anaptychia were found, of which 

Anaptychia roemeri was recorded in only one province Badakshan [39]. 

The genus Anaptychia is represented by five species in the lichen biota of the United States and Canada: 

Anaptychia bryorum, A. crinalis (Schlich. ex Schaer.) Vzda ex J. Nawak, A. elbursiana (Szatala) Poelt, A. 

palmulata (Michaux) Vain. and A.ulothricoides (Vain.) Vain. [31]. 

A. ulothricoides is also documented in the mid-mountain and high-mountain steppes of Uzbekistan, 

Tajikistan, and Turkmenistan [32]. 

Upon examining the distribution of species in the Protoanaptychia section of the genus Anaptychia, 

certain authors [5] propose that the group’s origin is linked to the mountainous regions of Central Asia (in-

cluding the territories of Tajikistan and Afghanistan). It is precisely in these regions (as well as the Cauca-

sus) that all four species of the section are observed. This phenomenon, in conjunction with the presence of 

species such as Anaptychia elbursiana and A. roemeri in the Caucasus, may suggest a close relationship be-

tween the lichen flora of the Caucasus and Central Asia [5]. 

Endnotes. The foliose thallus of A. roemeri is characterized by the uplifted ends of the lobes, which are 

profoundly divided into terminal lobules. The most closely related species are A. elbursiana (Szatala) Poelt, 

A. mereschkowskii (Tomin) Kulakov (which is distinguished by the presence of soredia), and 

A. Desertorum (Rupr.) Poelt (which has lobe tips that are faintly divided into tiny lobules). 
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In the Red Book of the Republic of Dagestan [41], A. roemeri is classified as a 3 (VU) (vulnerable 

species) species and is included in the inventory of plant, animal, and parasitic species. 

Conclusion 

This study focuses on the lichens of the arid lowlands in southeastern Kazakhstan. The article’s content 

was derived from the authors’ personal collections; literature data was utilized to compare and evaluate spe-

cies traits and distribution. Two lichen species, Scytinium palmatum (Huds.) Gray and Anaptychia roemeri 

Poelt, were identified on the Chulak Ridge, a southwestern extension of the Dzhungar Alatau, both of which 

are new to Kazakhstan. Both species are accompanied by synonyms, nomenclatural citations of primary 

sources, original anatomical-morphological descriptions, specific location points (including coordinates, col-

lection date, and collector’s name), ecological characteristics, and general distribution (encompassing adja-

cent territories). The initial descriptions detail the organism’s life form, coloration, and attributes of the 

thallus’s upper and lower surfaces, the existence, nature, and positioning of attachment organs, the classifica-

tion, dimensions, and configuration of soredia, isidia, and pycnidia on the thallus, thallus type, morphology, 

and size of the ascus, the presence and structure of paraphyses, as well as the type, coloration, and dimen-

sions of spores, their quantity within the ascus, and the outcomes of chemical staining. The outcomes of 

chemical staining are also shown. Scytinium palmatum and Anaptychia roemeri are observed to be infertile 

in Kazakhstan. Scytinium palmatum is an uncommon plant in southeastern Kazakhstan and is included in the 

Catalog of rare and endangered flora of the Almaty area. The Protoanaptychia section, which includes the 

Anaptychiaroemeri species, is linked to the hilly areas of Central Asia, including Tajikistan and Afghanistan. 

The acquired data are crucial for evaluating biodiversity within Kazakhstan’s region. 
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А.Д. Мырзахан, Е.В. Рахимова, А.А. Аметов 

Шолақ жотасының батыс бөлігінен  

Қазақстан лихенобиотасына арналған жаңа түрлер 

Мақалада Қазақстан үшін қынаның екі жаңа түрі: Scytinium palmatum (Huds.) Gray және Anaptychia 

roemeri Poelt туралы мәліметтер берілген. Түрлердің екеуі де Жоңғар Алатауының оңтүстік-батыс 

сілемінің Шолақ жотасының аумағынан табылды. Екі түр үшін де синонимдер, бастапқы 

дереккөздердің номенклатуралық дәйексөздері, анатомиялық және морфологиялық түпнұсқа 

сипаттамасы, нақты орналасқан жерлердің нүктелері (координаталары, жиналған күні және 

коллектордың атауы көрсетілген), экологиялық сипаттамалары, жалпы таралуы (соның ішінде іргелес 

аумақтар бойынша) берілген. Түпнұсқа сипаттамаларда талломның жоғарғы және төменгі беттерінің 

тіршілік формасы, түсі мен сипаты, бекіну органдарының болуы, сипаты мен орналасуы, талломдағы 

соредиялардың, изидиялардың, пикнидтердің түрі, мөлшері мен орналасуы, талломның түрі, 

қалталардың пішіні мен өлшемдері, парафиздер және олардың құрылымы, споралардың түрі, түсі мен 

мөлшері, олардың қалталарының саны көрсетілген. Сонымен қатар, химиялық бояудың нәтижелері 

берілген. Scytinium palmatum тек Қазақстанда ғана емес, сонымен қатар кейбір үлгілері апотецияның 

айтарлықтай санын құрайтын Португалияны қоспағанда, Еуропаның басым бөлігінде стерильді 

екендігі атап өтілген. Түр Қазақстанның оңтүстік-шығысында сирек кездеседі және Алматы 

облысының Қызыл кітабына енгізілген. Anaptychia roemeri-ге келетін болсақ, оның талломында 

апотеция табылған жоқ. Бұл түрге жататын Protoanaptychia бөлімінің шығу тегі Орталық Азияның 

таулы аймақтарымен (Тәжікстан мен Ауғанстан аумақтары) байланысты деген болжам бар. Сонымен 

қатар, Кавказ бен Орталық Азияның лихенофлоралары арасында тығыз байланыс бар, өйткені дәл осы 

аймақтарда бөлімнің барлық 4 түрі байқалған.  

Кілт сөздер: апотеция, аскоспора, гипотеция, парафиздер, балдыр, қалта, таллом, эпитеция. 

 

А.Д. Мырзахан, Е.В. Рахимова, А.А. Аметов 

Новые виды для лихенобиоты Казахстана из западной части хребта Чулак 

В предлагаемой статье приводятся данные о двух новых для Казахстана видах лишайников Scytinium 

palmatum (Huds.) Gray и Anaptychia roemeri Poelt. Оба вида обнаружены на территории хр. Чулак 

(Шолак), являющегося юго-западным отрогом Джунгарского Алатау. Для обоих видов приведены си-

нонимы, номенклатурные цитаты первоисточников, анатомо-морфологическое оригинальное описа-

ние, точки конкретных местонахождений (с указанием координат, даты сбора и фамилии коллектора), 

экологическая характеристика, общее распространение (в том числе на сопредельных территориях). В 

оргигинальных описаниях отмечены жизненная форма, цвет и характер верхней и нижней 

поверхности таллома, наличие, характер и расположение органов прикрепления, тип, размер и 

расположение на талломе соредий, изидий, пикнид, тип таллома, форма и размеры сумок, наличие 

парафиз и их строение, тип, цвет и размеры спор, их количество в сумках. Кроме того, приведены 

результаты химического окрашивания. Отмечено, что Scytinium palmatum стерилен не только в Казах-

стане, но и на большей территории Европы, исключение составляет Португалия, где некоторые образ-

цы формируют значительное количество апотециев. Вид является редким на юго-востоке Казахстана 

и занесен в Красную книгу Алматинской области. Что касается Anaptychia roemeri, то апотеции в его 

талломах не обнаружены. Имеется предположение, что происхождение секции Protoanaptychia, куда 

относится этот вид, связано с горными регионами Центральной Азии (территории Таджикистана и 

Афганистана). Кроме того, существуют тесные связи лихенофлор Кавказа и Центральной Азии, по-

скольку именно в этих регионах отмечены все 4 вида секции. 

Ключевые слова: апотеций, аскоспора, гипотеций, парафиза, слоевище, сумка, таллом, эпитеций. 
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