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Peltula pannarioides u P. rosulata (Peltulaceae) — noBbie BUABI
JumaiHukoB u3 bajikaabckoii Cudupu
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Pe3iome. Pabora mocBsimeHa aHATOMO-MOP(OIOTHIECKOMY H3yUSHHIO COOpaH-
HbIX B Baiikanbckoit Cubupu obpasmos nmumaiiaukoB poxa Peltula, otHocsmmxcst k
rpymme C MeibTaTHO-yMOWJIMKATHBIM copeanosHbiM TajiomoM (euploca-bolanderi-
THIa), ¥ ONPEACICHUI0 HX TAKCOHOMUYECKOTo craryca. J[0 HACTOSIIEro BPeMEHH
TOJIBKO ueThIpe 13 Oosee ueM 40 n3BecTHBIX B Mupe BHI0B Peltula orrocuucs k sToi
rpynme (P. africana, P. bolanderi, P. euploca, P. farinosa). B pesynsrare uccienosa-
HHSI, TOMAMO LIMPOKO pacripocTpaHeHHoro Ha 3emiie Buaa P. euploca, BbisBiicHO aBa
HOBBIX BH/Ia, KOTOPBIE PE3KO OTIMYAIOTCSI OT BCEX UETHIPEX M3BECTHBIX MPE/ICTABHUTE-
Jeil TPYNIIBI MPEXAe BCEro BBIPAKECHHOH MONM(UIIBHOCTBIO Taiuioma. IIpuBoasTes
OIMCAaHMs HOBBIX BHIOB C Makpo- W MHKpodororpadusMu 1 KapToil pacrpocTpaHe-
nust. P. pannarioides xapakrepusyercs TONCTHIM MONU(UIUIBHBIM TAIIIOMOM, OTO-
THYTBIMH KBEpPXY BOJHHCTBIMHM COPEIMO3HBIMH KPasiMHU JIONACTEH, KOPHYHEBO-CEPOt
CeTYaTO-3€pPHUCTON C HAJETOM BEpPXHEH MOBEPXHOCTbIO, KPYIHBIMU 3EpHHUCTBHIMH
COpeIUsIMHU, TOJCTBHIM PAaCTPECKAHHBIM SIHMHEKPAJIBbHBIM CIOEM M CEpILEBHHON W3
IUIOTHO MEPEIUICTCHHBIX TEPHKINHAIBHO OPUEHTHPOBaHHBIX rud. P. rosulata xapak-
TEpHU3yeTCs TOHKMM INOMH(IUIBHEIM TaJJIOMOM, OTOTHYTBIMH KBEPXY BOJHHCTBHIMU
COPEIMO3HBIME KpasiMU JIOTIACTEH, TEMHO-Oypoil TIIaJIKO MaTOBOW BEpXHEH MOBEpX-
HOCTBIO, KPYIHBIMH 3€PHUCTBIMHU COPEIUSAMH, TOHKMM OypOBAaThIM SMHHEKPAJIbHBIM
CIIOEM, CeP/ILIEBUHON U3 PBIXJIO-CETYATO-TICPEIUICTCHHBIX NEPUKIMHAIBHO U aHTHKIIN-
HaJIbHO OPUCHTUPOBAHHBIX l"l/l(l). BrinonxneHHoe HUCCIICAOBAHUE CBUACTCIILCTBYET, YTO
baiixaneckass Cubupp u HOxnas CuOupp B 1eJIOM SIBISETCS OAHUM U3 IIEHTPOB BH-
JoBOTO pasHooOpasust poza Peltula, a nmeHHO rpynmbl BUAOB ¢ MOMHPUILIBHBIM YM-
OUITMKaTHBIM COPEAMO3HBIM TAJUIOMOM. Bech KOMILIEKC BUIOB ¢ Tayutomamu euploca-
bolanderi-tumna Hyxmaercs B 6oiee qeTalbHOM H3yUCHUH.

KuroueBbie cioBa: numaiinuky, Peltula, HOBble BujibI, MeENBTaTHO-YMOUIHKAT-
HbIe, NONM(ULIbHBIE, COpeuo3HbIe, Poccus.

Peltula pannarioides and P. rosulata (Peltulaceae), new lichen species
from Baikal Siberia

T. V. Makryi

Central Siberian Botanical Garden SB RAS, Zolotodolinskaya Str., 101, Novosibirsk,
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Abstract. The objective of the study was to conduct a thorough anatomical, mor-
phological and taxonomic study of the species of the lichen genus Peltula from Bai-
kal Siberia belonging to the group with peltate-umbilicate sorediate thallus (euploca-
bolanderi-type). Until now, among over 40 Peltula species, only four ones belonged
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to this group (P. africana, P. bolanderi, P. euploca and P. farinosa). In addition to
the widespread species P. euploca, two new species have been identified, essentially
different from all the four previously known members of the group, primarily by the
expressed polyphyllous character of the thallus. Descriptions of the new species, P.
pannarioides and P. rosulata, with their macro and micro photos and a map of their
distribution, are provided. P. pannarioides is characterized by a thick polyphyllous
thallus, upturned undulate sorediate margins of lobes, brown-grey reticulate-grained
pruinose upper surface, large granulose soredia, thick cracked epinecral layer, and
medulla composed of densely interwoven periclinally oriented hyphae. P. rosulata
is characterized by thin polyphyllous thallus, upturned undulate sorediate margins of
lobes, dark-brown, smooth, matte upper surface, large granulose soredia, thin continu-
ous brownish epinecral layer, and medulla composed of loosely interwoven periclinal-
ly and anticlinally oriented hyphae. The territory of Baikal Siberia and of Southern
Siberia as a whole may be regarded as one of the centers of the species diversity of
genus Peltula, namely of the group of species with polyphyllous umbilicate soredi-
ate thallus. The entire complex of the species with the euploca-bolanderi-type thallus
requires more detailed study.

Keywords: lichens, Peltula, new species, peltate-umbilicate, polyphyllous, sore-
diate, Russia.

Pox Peltula Nyl. — omauu u3 tpex pomoB cemeiictBa Peltulaceae
Budel (mopsimox Lichinales Henssen et Bidel). Isa apyrux Buna,
Neoheppia Zahlbr. u Phyllopeltula Kalb, Becbma mamouncienss: (2 u 3
BHUJI4, COOTBETCTBEHHO) M PACIPOCTPAHCHBI B OCHOBHOM B TPOIHMYECKUX
u cyborpormueckux obmactssx Adpuku u HOxuoit Amepuxu. Peltula —
caMblil KpYIHBIA pol, oH BkitodaeT Oosnee 40 Bumos (13 omucaHsl B mo-
cienuue 40 eT), pacrpoCTpaHEHHBIX B apHIHBIX W CEMHAPHIHBIX 00-
JacTsX 3EMHOro Iapa, Ha BCEX KOHTUHEHTAX, KPOMe AHTApKTUIBI.
Haubospmee pasxHooOpasue mpencraButencii Peltula ormeueno B cy6-
TPOMUYECKUX IyCTHIHSAX, TOTAA KAaK B YMEPEHHBIX 00JacTsXx — B CTe-
IIS1X, TIOJYMYCTBIHAX M IyCTBIHAX — BHIOBOE OOTaTCTBO WX 3HAUYUTEIHHO
HIDKE.

B MopdorornyeckoM OTHOIICHWH BCE MHOTOOOpa3ue pojlia CBOIAUTCS
K TPEM KU3HECHHBIM (hOpMaM: HAKHITHOW (BKITIOYAOIICH BUBI C YCIIyii-
YaTO-HAKUITHBIM M apEOIMPOBAHHBIM TaJNIOMOM), KapJIMKOBO-KYCTHUCTOU
(BUIBI C BEPTUKAIBHO Pa3pacTAONIMMUCS YCIIyHKaMU) U Yelryiqaroi
MEeBTaTHO-yMOMINKAaTHOW. Cpeli HaKUIHBIX M NEIBTATHBIX BHUIOB HME-
I0TCSl KaK COPEMO3HbIE, TaK M Hecopeanosnbie. Beero B mupe (u Tomap-
KTHKE) JI0 HACTOSIIIIET0 BPEMEHH ObLIO M3BECTHO 4 COPEIMO3HbBIX MEIbTaT-
HO-yMOmWIMKaTHBIX Bua Peltula.

P. euploca (Ach.) Poelt, 1967, in Pisut, Zborn. Slov. Nar. Muz., Pfir.
Veédy, 13: 8 [= Lichen euplocus Ach. 1799, Lichenogr. Suec. Prodr.:
141] — camplii mupoko pacrnpocTpaHenusiii Bua Peltula, omwmcanubrit u3
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Eponsl (IlIBenust), M3BeCTHBINA HA BCEX KOHTHHEHTAX, KpOME AHTapKTH-
II6I, OOMTAIOMMNI Ha CyXWX TPaHWUTHBIX CKalax M BallyHaX B Ooiee TN
MeHee KCEePOTHYECKHX IKOTOMAX, OT IyCThIHb IO CEBEPHBIX IMIUPOT (CM.
nanp. Bldel, 1987; Egea, 1989; Bldel, Nash, 2002). Xapakrepusyercst
MeBTAaTHBIM MOHO(WILTEHBIM TAJUTOMOM J10 12 MM B nam., 250-370 MM
TOJII., C TOJCTHIMH, 3aTHOAIOMINMIICS BHUA3 KPAsSMH, HATHIAEM KPACBBIX,
a MHOT/IA ¥ JJAMHHAJIFHBIX TOYKOBHIHBIX COpajiel ¢ YePHBIMU MYYHHCTHI-
MH COPEIUSIMH, TIIAIKONW BEpXHEH MOBEPXHOCTHIO.

P. africana (Jatta) Swinscow et Krog, 1979, Norweg. J. Bot. 26(3):
217 [= Heppia africana Jatta, 1910, Nuov. Giorn. Bot. Ital. 17: 193] —
Buj, omumcanHeii w3 CeBepo-Bocrounoit Adpuku (Dpurpes), u3Bect-
Hblid Takke B Kennn, HOxHO-Adpukanckoit Pecryonuke, Ha Kanapckux
o-Bax W 0-Bax 3eienoro Meica (Swinscow, Krog, 1979; Bidel, 1987;
Egea, 1989; Bidel, Meis, 1993). Cornacuo J. M. Egea (1989), oburaer
Ha KHCJIBIX CHJIMKaTHBIX TOPHBIX MOpoax; B To ke Bpems A. Zahlbruck-
ner (1925: 196) ykassiBaer ero kak kambiedua — «calcicola». Tamrom
MeNBTaTHbIA, MOHOQWILIBHBIH, 10 15 MM B muam., 300-350 mxm Toum,.,
C COpPEINO3HBIMH, OOBITHO 3aTMOAIONTMMUCS BHU3, IEIFHBIMH WIIH HAJIO0-
PBaHHBIMHU KPasiMH, C TPyOO3epHHUCTO-IIEPOXOBATON (MEJIKO-ceTyaTo-ape-
OJIMPOBAHHOM) BEPXHEH MOBEPXHOCTHIO.

P. farinosa Buidel, 1994, in Biidel et Lange, Cryptog. Bot. 4(3): 263 —
By, onucanubiii n3 FOxuoi Adpuku (TpaHcBaais), BEISBICHHBIN TaKKe
B CeBepnoii Amepuke — B obnactu myctbian Conopa (CIHA — Kanu-
¢bopuust, Apuszona; Mekcuka — Conopa, Unxyaxya, CuHamoa) u B A3uu
(TTaxucran) (Budel, Lange, 1994; Buidel, Nash, 2002), oGuraromimii
Ha KHCIIBIX TOPHBIX IOPOJAaX B YCIOBHSX, TZI€ BO3MOXKHA MX BTOPUYHAS
kapbonaruzanusi. Jtor Bun Peltula xapakrepusyercs caMbiM KpPYITHBIM
MeIBTaTHBIM MOHO(MMIUTEHBIM, YaCTO JIONACTHBIM TaJUIOMOM JI0 22 MM B
muam., 210-220 MKM ToII., BEepXHEH MOBEPXHOCTHIO, IMMOKPHITON Haje-
TOM, W CIIeTKa HaJApe3aHHBIMHU, BOJHHCTHIMH, 9aCTO COPEIMO3HBIMHU Kpa-
SMH C YEPHBIMH MYYHHCTBHIMH COPEIMSIMH, W3pEIKa pPa3BUBAIOLTHMUCS
TaKXe Ha BEPXHEH MOBEPXHOCTH.

P. bolanderi (Tuck.) Wetm. 1970, Ann. Missouri Bot. Gard. 57(2):
179 [= Pannaria bolanderi Tuck. 1872, Gen. Lich. 51, footnote] — Bu,
onmcannbiii u3 Ceepaoit Amepuku (CIIA — Kamudopuus), toe obu-
TaeT Ha CKajlaX, OOBIYHO HE COMCpPIKAIINX KaJbIWH, HO PENKO Takke Ha
KaJpOuiicomepkamux mopoxax. OTIndaeTcs OYeHb MENKHM, OTYacTH
MOMU(PWILIHHBIM TAJJIOMOM JI0 2 MM B jauaM., 214-336 MkMm ToOII., C
BOJTHHUCTBIMH, CJIETKa JIOMIACTHBIMU, OTOTHYTBHIMH KBEpXY, COPEIHO3HBI-
MH KpasMH C YepHBIMH MYYHUCTBIMH COPEAMSMH, a TakKe HAIUIHUEM B
tajmiomMe rmanobakrepun Myxosarcina (apyrue Buabl 0OBIYHO COmEpIKaT
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Chroococcidiopsis). Bua 10BOJBHO IMHPOKO PacIpOCTPAaHEH Ha IOTO-
Bocroke CeBeproit Amepuku (CIIA — Apwusona, Kamudopuus, Texac,
Hero-Mekcuko, FOra, HeBana; Mekcuka — CoHnopa, baita Kamudopaust u
0sxuas Kamudopuus) (Wetmore, 1970, 1976; Bldel, Nash, 2002; Ryan,
Peterson, 2007). B. Bldel u T. H. Nash (2002) mpuBozsit Bux 3a mpeze-
namu CeBepHO# AMepukHd ToibKo it FOxHON AQprkn 1 ABCTpaa3uu.
Tem He MeHee, pa3HbIMHU HCCIIEIOBATEIISIMUA OH YKa3bIBACTCS U1l MHOTHX
npyrux pernonoB. IOxuoit Amepuxu (Aprenruna, bpaswmus) (Fleig,
1995; Calvelo, Liberatore, 2002), Kanapckux o-BoB (Schultz, Boom,
2007), Hogoii I'sunen (Aptroot, 1998) u Aswuu, rme ykaszan mus Mspau-
ast (Galun, Mukhtar, 1996; Kondratyuk et al., 1996), Kyseiita (Schultz et
al., 2000), emena (Bkmouas o. Coxorpa) (Mies, Printzen, 1997; Schultz,
1998), T'oukonra (Aptroot, Seaward, 1999) u Taiigans (Aptroot, Sparrius,
2003).

ABTOpOM HACTOSIIEH CTAaThU ITOT BUJ yKa3bIBaJcs Aiis baiikanbckoi
Cubupu kak P. cf. bolanderi (Makry, 1999, 2004), onHako cpaBHEHHE CH-
Ooupckux 00pasos ¢ sxcukaroii P. bolanderi u3 mecronaxoxaenus, 6:ms3-
xoro k locus classicus [A. Zahlbruckner. 1907. Lichenes rariores exiccati.
Ne 90. «Heppia bolanderi (Tuck.) Wainio. California: ad saxa arenaria in
montibus Santa Monica prope Los Angeles. Leg. H. E. Hasse» (LE)], 3a-
CTAaBUJIO YCOMHHTHCS B MX MPUHAIICKHOCTH K 3TOMY TaKCOHy. Brosxe
BeposITHO, uTo W ykasauus P. bolanderi mis Hekoropsix permoHoB mMupa
MOT'YT OKa3aThCsI OLINOOYHBIMH.

Ienbi0 HACTOSIIIEIO HCCIEMOBAHUS SIBUIOCH TIIATEIRHOE aHATOMO-
Mopdosoruueckoe u3yueHue cubupckux obopasuos Peltula ¢ memsrarHo-
YMOUJIMKATHBIM COPEANO3HBIM TAJJIOMOM U OIPE/ICIICHUE X TAKCOHOMH-
YeCKOro cTaryca.

Marepuaj u MeToabl. MaTepuaioM JUls UCCIIE0BAHHS TOCTYKUIN
repbapusie o0pasisl poaa Peltula, cobpanubie aBTOpoM Ha MPOTSHKEHUH
psna yiet Ha Tepputopun baiikanbckoit Cubupu, B pKyTckoii o0nactu u
Bypsitun, xpassiamecsi B [[eHTpaibHOM CHOMPCKOM OOTaHHYECKOM Cajy
CO PAH B I'epbapuu um. M. I [Tormosa (NSK).

HccrnenoBanus MPOBEACHBI C MOMOIIBI CBETOBOIO M CTEPEOCKOITH-
geckoro MukpockornoB (MBU-3 u MBC-2). J{ist IpuroTOBIEHUS] MUKPO-
MpernaparoB cpe3bl TAIUIOMOB 5—10 MKM TOJII., CACTaHHBIE HA MHKPOTO-
M€ C 3aMOPAKUBAIOIIAM CTOJIUKOM, OBIITH 00pabOTaHbI JaKTO(EHOIOM H
OKpallleHbl aHWINHOBBIM CHHHM. Mukpodororpaduu MoaroToBIeHsl Ha
mukpockore Carl Zeiss «Axioskop» 2 Plus ¢ uepHo-6emoit CCD-kamepoii
VC-44 (PCO) u nporpammusiM obecrieduennem ISIS3 B Ilentpe kosiek-
THBHOTO IOJIb30BaHHsI MHUKPOCKOITHUECKOr0 aHajin3a OHOJIOrHYeCKUX
o6bexToB CO PAH (MuctutyT nuronorun u renernku CO PAH).
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V3mepenvist IPOBOVIIN TIPY TIOMOIIH JTHHEHKH, BCTPOSHHOM B OKYIISP
MHKPOCKOIIa, Ha cpe3ax 4—6 pasHbIX TamIoMOB Uit Kaxaoro Buma. Cre-
JaHO HE MEeHee 3 M3MEPCHUI Ha OTEIBHOM CpPe3¢ B Pa3HBIX €ro 4YacTsX,
C Y4ETOM TOTO, 4TO y ToM(]a TalutoM OOBIYHO TOJNIIE, & C KPAro TOHBIIIE.
DUKCHPOBAIM MaKCHMaJIbHBIE, MUHUMAJIbHbIE U Hanbojiee 0ObIYHbIE (Xa-
pakTepHbIe [ist Oosblneii yacTu cpesa) 3HaueHus. CraTucTuueckas obpa-
0OTKa IAHHBIX HE OCYIIECTBISIIACD.

Pe3yabrarsl U 06cy:kaeHue. M3yueHrne MHOTOYHCICHHBIX CHOMPCKUX
00pasIloB U3 TPYMIIBl COPEIUO3HBIX MENBTATHO-YMOMIUKATHBIX MPEACTa-
Buteneit poxa Peltula nokasano, uto marepuansl BeCbMa HEOTHOPOIHBI
W, TIOMHMO THIHYHBIX 00pasios P. euploca ¢ ToncTsiM MOHOQHILTEHBIM
TAJTIOMOM, UMEIOTCST 00pasIbl ¢ MONMU(PUUTBHEIM TaLIOMOM, KOTOPHIE, HE
seissick P. euploca, e moryt paccmarpuBarsest u kak P. bolanderi. Bee-
ro B baiikambsckoit CHOMpH BBISBICHO HE MEHEE TPEX PasHbIX KBHIOB» C
MO UIUTBHBIM YMOUITHKATHBIM COPEIHO3HBIM TaIIIOMOM. B HacToseit
CTaThe MPUBOAATCS OMKMCAHUS JIBYX HOBBIX BUIOB U3 STOM TPYIIIIHL.

Peltula pannarioides Makryi, sp. nov. (ta6x. I, 5-6, Il; puc.).

MycoBank Ne MB 816472.

Diagnosis. Thallus polyphyllous, umbilicate, (220)250-350(385)
um thick, with upturned undulate margins; upper surface brownish-
grey, reticulate-grained, pruinose; soredia large, granulose, bluish- or
brownish-grey, on lobe margins, rarer on upper surface; cortex primitive,
discontinuous, with thick epinecral layer; medulla of closely interwoven
periclinally oriented hyphae.

Thallus initially monophyllous, slightly lobed, later polyphyllous,
forming a cushion rosette to an irregular cushion, (2)4-8(10) mm in diam.
or 10-12 x 5-6 mm, attached to substrate by umbilicus. Upper surface
grey, olive-grey or greyish-brown, rough-shagreen to reticulate-grained,
pruinose. Lower surface rose-brown, smooth. Lobes initially roundish,
1-3 pum in diam., later elongated, irregularly dichotomously branched,
sometimes curved, to 5-7 mm long, 1-2 mm wide, on the ends extended
to 2.0-2.5 mm, rounded or slightly sinuate, with thick, upturned, undulate
margins. Soralia marginal, often also on the upper surface, punctiform to
spot-like; soredia bluish-grey to brownish-grey, large, granulose, ellipsoid
60-90 x 30-45 um and globular 30-45 um in diam. Thallus (220)250-
350(385) um thick. Upper cortex primitive, with air spaces. Epinecral
layer 8-20 um thick. Photobiont layer (65)70-85(95) um thick, about
!/, of thallus thickness. Cyanobiont a member of the Chroococcales,
cells 6.0-8.5 um in diam. in clusters of (4)6-8(16) cells; 2-4 clusters
in dense more or less vertical rows. Medulla (110)120-160(190) pm
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thick, composed of closely
interwoven, mainly periclinally
oriented hyphae, without
distinct air spaces, hyphae 2.5-
3.5(4.0) um thick. Lower cortex
paraplectenchymatous, (35)45-
55 um thick, distinct, of (3)4-5(7)
layers of big, vertically elongated
or almost isodiametric cells, 19.0-
215 x 11.0-13.5 um or 9-15 um
; in diam. Apothecia rare, laminal,
T e - one to several in squamule, initially
immersed, punctiform, at maturity

narioides () u P. rosulata (o). _sessil_e, with open disq 0.2-0.5 mm
Distribution of Peltula pannarioides in dl_am., and_ a _ralsed, usu_ally

(e) and P. rosulata (o). sorediate thalline rim. Hymenium

120-160 pum high, I+, wine-red,

epithecium yellow-brown, in K bright yellow. Asci 70 x 15 um, spores

numerous, ellipsoid, 4.5-6.0 x 3.0-4.5 um. Paraphyses 3 pm thick.
Pycnidia not observed.

Type. Russia. Irkutsk Region: western coast of Baikal Lake
(«Maloye More»), Primorskiy Range, mouth of Sarma River («\orota»),
right bank, 500 m a. s. I, rocks of eastern exposure, on siliceous
metamorphous rock (shists), in fissure, 01.07.1986, T. Makryi, Ne B671-
B675 (holotype B671 — NSK, isotypes B672 — LE, B673 — H).

Paratypes. Russia. Irkutsk Region: western coast of Baikal Lake
(«Maloye More»), Primorskiy Range, mouth of Sarma River («Vorota»), right bank,
500 m a. s. |, rocks (shist), on rock, in fissure, 30.07.2005, T. Makryi, Ne B676
(NSK); Olkhon Island, cape Khoboy, rocks, on steep surface of rock, 07.07.1989,
T. Makryi, Ne B677 (NSK). Republic of Buryatia: Baikalsky Range, near
Baikalskoye village, cape Ludar, granite rocks, on steep surface of rock (in micro
crack), 28.09.1979, T. Makryi, Ne B678 (NSK).

Affinity. The species is likely related to P. farinosa, having similar
features in the structure of the upper cortex and epinecral layer. It is sub-
stantially different by thicker polyphyllous thallus with upturned undulate
sorediate margins, large granulose soredia, and its anatomic structure.

The species was named P. pannariodes [name of the genus Panna-
ria and -oid- (Greek) — similar] — Pannaria-like Peltula, due to certain
similarity to some members of Pannaria.

Ouaruo3. Tamiom monuduuIbHbIHM, yMmOmmuKkatHbiid, (220)250-
350(385) MKM TOJIIII., ¢ OTOTHYTBIMH KBEPXY, BOTHUCTHIMH KpPasiMH JIOTIa-
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CTeil; BEepXHssl MOBEPXHOCTh KOPUYHEBATO-Cepasi, CETYaTO-3epPHUCTAs, C
HAJIETOM; COpPEMU KPYITHbIe, 3epHHUCTbIC, CHHEBATO-, OypoBaTO-CepbIe, M0
KpasiM JIOTIACTEH, peske Ha BEPXHEH MOBEPXHOCTH; KOPOBOHM CIIOW TIPUMH-
THBHBIH, IPEPHIBUCTHIA C TOJCTHIM 3MHHEKPAIBHBIM CIOEM; CepIeBHHA
U3 IJIOTHO TEPEeIICTeHHBIX IEPUKINHAIBHO OPUCHTHPOBAHHBIX TH(.

Tamiom BHavase MOHO(DHMIUIBHBIN, CleTKa HaJIpe3aHHBIA Ha Joma-
CTH, MO3[Hee MOMUHUIBHBINA, PO3ETKOBUIHO-OAYIICYKOBUIHBII 10
pa3pacTaromerocsi HeMmpaBWIbHO TomymiedkoBuaHoro, (2)4-8(10) mm B
muam. w1012 x 5-6 MM, mpukperstonumics K cyocrpary roM(poM.
BepxHsisi MOBEPXHOCTh Cepasi, OJMBKOBO-CEpasi MM CepOBATO-KOPHYHE-
Bas, rpyOoImarpeHeBas JI0 CeT4aro-3epHUCTOM, ¢ HalleToM. HrokHss 1mo-
BEPXHOCTh PO30BO-KOpUYHEBas, Iiajkas. JlomacTn BHawaje OKpyIUIbIe,
1-3 MM B JMaM., BIIOCICICTBHH Y/JIMHECHHbBIC, HEIIPABHIBHO JHUXOTOMH-
YeCKH pa3BETBIICHHbIC, WHOTJA KOJIICHYATO M30THYThIE, 0 5—7 MM .,
1-2 MM 1mmp., HAa KOHIAX pacmmpeHHble o 2.0-2.5 MM, 3aKkpyricHHbIC
WM CJIerKa BbIEMYaThle, C TOJCTHIMHU, OTOTHYTBHIMH KBEPXY BOJHHCTBHIMU
kpasmu. Copenun CHHEBaTO-cepbie 10 OypOBaTo-CephIX, KPYIHbIE, 3ep-
HucThle, srummnconabie 60-90 x 30-45 MM u maposuaHble 30-45 MKM
B guam. Tamrom (220)250-350(385) mkm Tomm. Bepxuuit KopoBoi
CJIIOW TPUMHUTHBHBINA, C BO3AYIIHBIMHA MPOMEXKYTKAMHU. DTUHEKPATbHBIN
cioit 8-20 mxm Tomm. Bomopocnessriit cioit (65)70-85(95) mxwm Tou.,
oxono '/, TommuEbI Tamioma. LIMaHOOMOHT — TIpeCTaBUTENh MOpPS.-
ka Chroococcales, xietku 6.0-8.5 MkM B amam., B KPYITHBIX KiacTepax
u3 (4)6-8(16) kierok, 2—4 kiacrepa B 0ojice WIM MEHEE BEPTHKAIbHBIX
psamax. Cepauesuna (110)120-160(190) MM TOJIII., U3 IIOTHO TEpernie-
TEHHbBIX, MPEUMYIIECTBEHHO IEPUKINHAIBHO OPUCHTHPOBAHHBIX THU(,
0e3 SIBHBIX BO3MYIIHBIX TPOCTpaHCTB, rudbr 2.5-3.5(4.0) MxmM Tosm.
Hwxkuuit kopoBoil coi maparuiekTeHxumMubii, (35)45-55 MkMm Tou.,
orueTnuBbii, u3 (3)4-5(7) cioeB KPYIHBIX, BEPTHKAIBHO YITHHEHHBIX
WJIM TIOYTH U30IMaMeTpHueckux Kietok, 19.0-21.5 x 11.0-13.5 mxm nn
9-15 MKkM B quaM. ATIOTEIIUM OYEHBb PEIKHE, JJAMHUHAIBHBIC, TIOTPYKEH-
Hble, 110 1 MM HECKOJBKO Ha yellyiike, BHaualle TOYKOBUJHbIC, 3pEbie
cuisaue, ¢ OTKpeIThiM, 0.2-0.5 MM B 1uam., JIUCKOM H BBICTYIAIOIIHM,
00bI9HO copenno3HbM KpaeM. ['mmenwmii 120-160 mxMm BbIC., OoT | cTaHO-
BUTCS. BUHHO-KPACHBIM, SIUTELHH KENTO-KOpUUHeBbIid, B K spko-ken-
Thiil. CyMKH Oy/1aBOBHIIHBIC, CIIOPHI MHOTOYHCIICHHBIC, SJUTUIICOUIHbIE,
4.5-6.0 x 3.0-4.5 mxM. [TukHUIMN HE HAOTIONATUCE.

Tun. Pocenss. UpkyTckas o06.: 3amagHoe modepexknbe baiika-
na (Mamomopckoe mobepesxne), [Ipumopckuii xp., ycrbe p. Capma, mpu
BBIXOJIC M3 yIIembs, mpaBodepexkne, 500 M Haj yp. M., CKallbl BOCTOYHON
9KCIIO3UIIMH, CHIMKATHBIE MeTaMOP(HU30BaHHbIC MOPO/IbI (THIIA CIIAHIICB,
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THENCOB, BO3MOXHO KapOoHaTH3upoBaHHbie), B paciieiute, 01.07.1996,
T. Makpsiii, NeNe B671-B675 (romorun B671 — NSK, uzoruns: B672 —
LE, B673 — H).

MMaparunsr. Pocens. UpkyTckas o06u.: 3amanHoe mobepexsbe baiikana,
Masomopckoe mnodepexbe, [pumopcekuit xp., p. Capma, yerbe («Bopora»), mpasbiit
Oeper, ckaibl, Ha OTBeCHOIl moBepxHocTH — B paciuenune, 30.06.2005, T. Makpsiii,
Ne B676 (NSK); Baiikan, 0. OnbxoH, Mbic X000i, CKaJibl, Ha OTBECHON MOBEPXHOCTH
ckanel, 07.07.1989, T. Makpsiii, No B677 (NSK). Bypstus: Baiikaasckuii xp.,
c. Baiikanbckoe, Mbic JIynaps, TpaHUTHBIE CKAJIbI, Ha OTBECHOMN MOBEPXHOCTH (IO MH-
kporpemnune), 28.09.1979, T. Makpsiii, Ne B678 (NSK).

PonctBo. BepostHo, 6mu3ok k Buay P. farinosa, mmeer cxommbie
C HUM YEepThbl B CTPOCHUU BEPXHErO0 KOPOBOI'O U AIMUHEKPAIBHOIO CJIOEB.
Otnudaetcs 6oee TOICTHIM MOTU(PUIIIBHBIM TAIJIOMOM C YIUTMHEHHBIMHU
JIONIACTSIMHU, KPYIHBIMH 3€PHUCTBIMU COPEAMSAMM, A TAKKE AHATOMMUYE-
CKUM CTPOCHHUEM.

Bun massan P. pannariodes [ma3ssanme poma Pannaria u cyddukc
-0id- (rpeu.) — momo6HbIii] — Tlenbrynna maHHapUeBUaHAs (TAHHAPUETIO-
J00Has), BBUAY HEKOTOPOTO BHEITHETO CXOACTBA C OTAEIbHBIMH MPEICTa-
BUuTEIsAMHK poia Pannaria.

Peltula rosulata Makryi sp. nov. (ta6x. 1, 3-4, 1, IV; puc.).

MycoBank Ne MB 816473.

Diagnosis. Thallus polyphyllous, umbilicate, (160)180-220(250)
um thick, with upturned undulate margins; upper surface olive black or
dark brown, smooth, matt; soredia black, large, granulose, on the lobe
margins; cortex primitive, continuous, with thin brownish epinecral layer;
medulla of loosely interwoven anticlinally and periclinally oriented hy-
phae, with air spaces.

Thallus initially monophyllous, slightly lobed, later polyphyllous,
cushion rosette, (2)4-6(9) mm in diam., attached to substratum by umbi-
licus. Upper surface olive-black or dark brown, smooth, matt. Lower sur-
face pale brown, bluish-black at margins. Lobes initially roundish, later
elongated, dichotomously branched, to 3-4(5) mm long, 1-2 mm wide, at
the ends extended to 3—-4 mm, rounded or slightly sinuate, with upturned,
undulate margins. Soralia marginal; soredia bluish-black, large, granu-
lose, ellipsoid 35-55(60) x 25-30(35) um to globular 25-35 um in diam.
Thallus (160)180-220(250) um thick. Upper cortex primitive, continu-
ous, without air spaces. Epinecral layer 5-8 um thick. Photobiont layer
70-90(100) pm thick, about '/, of thallus thickness. Cyanobiont a mem-
ber of the Chroococcales; cells (9.0)10.5-13.5 x 5.5-10.5 um or 6-11 um
in diam., in clusters of 2—4 (6-8) cells; 5-6 clusters in loose irregular ver-
tical rows, separate cells and clusters occur in medulla. Medulla (40)45—

238



Maxpueui. Peltula pannarioides u P. rosulata — nogwie 6uobt uz Cubupu

65(80) um thick, composed of loosely interwoven periclinally and anti-
clinally oriented hyphae, with distinct air spaces; hyphae 2.5 um thick.
Lower cortex paraplectenchymatous, (25)27-35(40) um thick, distinct, of
3-4(5) layers of big cells, 9.5-13.0 x 6.5-8.0 um or 5.5-8.0 um in diam.
Apothecia laminal, immersed, one or several in squamule, often on mono-
phyllous thalli, initially punctiform, later with open discs 0.2-0.3(0.4) um
in diam., and elevated, often sorediate thalline rim. Hymenium 80—
140 pm tall, I+ wine-red, epithecium yellow-brown, in K bright yellow.
Asci 70 x 15 um, spores numerous, ellipsoid, 4.0-5.5 x 2.5-4.0 um. Pa-
raphyses 3 um thick. Pycnidia immersed, pycnoconidia fusiform, 2.5-
3.0% 1.0 um.

Type. Russia. Republic of Buryatia: Barguzinskaya Do-
lina valley, near Suvo village, Ikatskiy Range, forest-steppe belt, steppe
slope, Artemisia frigida—Carex pediformis steppe, granitic rocks, on rock,
01.08.2005, T. Makryi, NeNe Dz679-Dz700 (holotype Dz679 — NSK,
isotypes Dz680 — LE, Dz681 — H).

Paratypes. Russia. Republic of Buryatia: Barguzinskaya Dolina
valley, near Suvo village, lkatskiy Range, forest-steppe belt, hill top, granitic rocks
surrounded by steppe, on rock, in crack, with P. euploca, 04.08.1987, T. Makryi, NeNe
Dz701 (NSK), Dz702 (LE).

Affinity. The species is most closely related to P. euploca. It dif-
fers from the latter by thinner polyphyllous thallus with ascending lobes,
upturned undulate margins of lobes, larger granulose soredia, and ana-
tomic structure, primarily by the character of medulla. The weakly deve-
loped small monophyllous thalli have morphological features similar to
those of P. bolanderi.

The species was named P. rosulata [from Latin rosula — rosette],
due to the thallus structure, looking like a cushion rosette with ascending
lobes.

HOuaruos. TamwioMm nonuduibHei, ymOunukarabii, (160)180-
220(250) MKM TOJIII., ¢ OTOTHYTBIMH KBEPXY, BOTHUCTHIMH KPasMH JIOTIa-
CTeii; BEpXHsS MOBEPXHOCTh TEMHO-OJMBKOBO-Oypasi, Iiajikas, MaToBas,
CoOpeaun YCPHBIC, KPYIHBIC, 3CPHUCTBIC, MO KpasaM HOHaCTeP'I; KOpOBOﬁ
CJION MPUMUTHBHBIN, CTUIOIIHOW, C TOHKHUM OypOBaThIM SITHUHEKPaTIbHBIM
CJIOEM; CEpALIEBUHA U3 PHIXJIO CETYATO MEPEMICTCHHBIX TU(, ¢ BO3IYII-
HBIMU IIPOCTPAHCTBAMMU.

Tamnom BHauane MOHO(DMIUIBHBIN, CJeTKa HaJIpE3aHHBIA Ha Jorma-
CTH, TO3[Hee MOMU(PUILIbHBIN, PO3ETKOBUIHO-IIOYIICYKOBUIHBIM, (2)4—
6(9) MM B muaM., TPUKPEIUIAIOMINICT K cyocTpary rompom. Bepxmss
IMOBEPXHOCTb OJIMBKOBO-4YCpHas WJIN TCMHO-6ypa$I, rjiajgkast, mMaroBas.
Hrmxasas MOBCPXHOCTH CBCTIIO-KOPUYHECBAsA, MO KpasdM CHHCBATO-4YCpHAasd.
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JlomacTy BHauase OKpyIIbIe, MO3HEE YITHHEHHBIC, TUXOTOMIYECKH pa3-
BeTBIICHHBIE, 10 3—4(5) MM 1., 1-2 MM 1IMp., Ha KOHIAX PaCIIUPEHHBIC
10 3—4 MM, OKpYIJIbIC HJIH CIIETKA BEIEMYATHIE, C OTOTHYTHIMU KBEPXY BOII-
HUCTBIMHU Kpasimu. Copauy KpaeBble; COPSIHH CHHE-YEPHBIC, KPYITHBIC,
rpanynesHbie, aumnconansie, 35-55(60) x 25-30(35) MkM, u mIapoOBHI-
uble, 25-35 mxm B auam. Tamrom (160)180-220(250) mxm Tosimt. Bepxuuit
KOPOBOH CJIOI MPUMHUTHBHBIHN, CIUTOIIHOM, 6€3 BO3AYIIHBIX TPOMEKYTKOB.
DnuHekpanbHbii cinoi 5—-8 mkm toml. Bomopocnessiii cioit 70-90(100)
MKM TOJIIL., OKOJIO */, TOMIMHBI Tajioma. LInaHoOHOHT — Tpe/IcTaBHTeNh
nopsiaka Chroococcales, kirerku (9.0)10.5-13.5 x 5.5-10.5 mxm mim 6-11
MKM B JMaM., B kiaactepax u3 2—4 (6—8) kierok. Kiracrepst (o 5-6) B cia-
ObIX HEMPABUIBHBIX BEPTUKAIBHBIX PAIax, OTACIbHBIC KICTKH U KIacTe-
pbl Betpevatotest B cepauesune. Cepanesuna (40)45-65(80) mkm Tor.,
U3 PBIXJIO CETYATO MEPEIUIETCHHBIX TH(], ¢ BO3AYIIHBIMHU IIPOCTPAaHCTBA-
MH; TU(DBI 2.5 MKM Tomil. HuxHMI KOpOBOH CIION MaparuieKTeHXUMHBIH,
(25)27-35(40) MxM TOJIII., OTYETIINBBIH, U3 3—4(5) CII0E€B KPYITHBIX KIETOK
9.5-13.0 x 6.5-8.0 mxm wiu 5.5-8.0 MKkM B JuiaM. ATIOTEIMH pelKue, Jia-
MUHAJIbHbIE, Orpyx)eHHble, 1-5(10) Ha yernryiike, YacTO pa3BUBAOTCS Ha
MOHO(WJUTHHBIX TaJUIOMaX, BHAYAJIC TOUKOBUIHBIC, TTO3THEE C OTKPBITHIM,
0.2-0.3(0.4) MM B 1uiaM., JUCKOM M BBICTYITAIOIIHM, YaCTO COPEIHO3HBIM
cioeBUIIHBIM KpaeM. ['umennii 80-140 MkM BEIC., OT | CTaHOBHTCS BUH-
HO-KpPacHbBIM, DIHTEIUH KenTo-KopuyHeBblid, B K spko-xentbiit. CyMkn
70 x15 MKM, CrOpbl MHOTOYHCICHHBIC, Aaunconanse, 4.0-55 x 2.5-
4.0 mxwM. [Tapaduser 3 MM Tomt. [THKHUAMK TTOTPYKEHHBIC, THKHOKOHH-
Jun BepeteHoBuHbIe, 2.5-3.0 X 1.0 MKM.

Tun. Poccusi. Pecny6nuka Bbypsrtus: bapry3unckas nosiu-
Ha, okp. c. CyBo, nmpearopss MKarckoro xp., I€COCTETTHON IMOSIC, CTETTHON
CKJIOH COIKH, TPAHUTHBIC CKasbl (OCTAHIBI) B OKPYKCHHH XOJOHOIO-
JIBIHHO-CTOTIOBHTHOOCOKOBOM cten, Ha ckajie, 01.08.2005, T. Makpsrii,
NeNe Dz679-Dz700 (romoturr Dz679 — NSK, mzotumer Dz680 — LE,
Dz681 — H).

IMaparunsl. Poceusa. PecunyOnuka Bypstusa: baprysuHckas monuHa,
okp. ¢. CyBo, mpearopbst MIKarckoro Xp., J€COCTEIHOM MOsiC, BEpUIMHA CONKH, Ipa-
HHUTHBIE CKaJbl (OCTaHIlBl), Ha cKaie, 1o meu, ¢ Peltula euploca, 04.08.1987, T. Ma-
kpsiit, NeNe Dz701 (NSK), Dz702 (LE).

Poncrso. Haubonee Gimsok x Buay P. euploca. Otnuuaercs Gomee
TOHKUM MOMH(DHUUTBHBIM TAJJIOMOM C BOCXOZSIIMMH JIONACTSMHU U OTIHU-
OaOLIMMUCS KBEPXY BOIHHCTBIMH KpasMHU JIONACTEH, Ooyiee KPYIMHBIMH
3EPHUCTHIMH COPEIHUSIMH, aHATOMHYCCKIM CTPOCHHEM, B IIEPBYIO OUEPEIb
XapaKTepOM CepALEeBUHHOTO ciios. C1ab0o pa3BUTHIC MEITKUE MOHO(HILIb-
HbIE TAJUTOMBI KIMEIOT MOp(OIOTHIecKre 4epThl cxoucTia ¢ P. bolanderi.
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Bun massan Peltula rosulata [or mar. rosula — pozerka] — Ilensrymna
po3eTounas — Grarosapsi CTPOCHHUIO TaJJIOMa B BHIE PO3ETKH C BOCXOJISA-
MU JIOTIACTSMH.

HoBble omucaHHbIe TAKCOHBI XOPOIIO Pa3InYarTCs MEXIy co0oil He
TOJIBKO 110 Tabutycy (Tabs. |), HO 1 0 aHATOMHUYECKOMY CTPOEHHIO (TalbII.
11, 111). O6a Buma UMEIOT BBIPaKCHHBIN MOJH(PHUILHBINA TAZIOM U COpe-
JMO3HBIN Kpall ¢ KpyIHBIMK 3epHHUCTBIME copenusivmu. Y Peltula rosulata
caMble KPYyIMHbBIC COPEMHU, MMEIOIIHE SIUTHIICOUTHYIO (MK SHLICBHIHYO)
(bopmy, pa3BHBAIONIKECS 110 CaMO KPOMKE Kpasi, IPHUaBas eMy MEJIKO-
3y0uarhlii BujI, gocturarot pasmepos 60 x 35 mxMm; y P. pannarioides »n-
JIMIICOUAHBIE copeanu nocturarot pasmepos 90 X 45 mxm. U te u npyrue
3HAYHUTEBHO KPyMHEEe MyYHHUCTHIX COpeanii, xapakrepHbix st P. euploca
u P. bolanderi, kotopsie, o manusivm C. M. Wetmore (1974), naxonsatcs B
npeaenax 14—-35 MkM B uam.

B mpupone u P. pannarioides, u P. rosulata o6pa3yioT kak 0JHOBHI0-
Bble CHHY3UH, Tak U cMmerianHeie ¢ P. euploca (ta6sn. 1V). Ilepebiii Bux
OTMEUYEH HCKIIFOUMTENILHO Ha OTBECHBIX CKaJaxX, [JIe PaclpeaesseTcs Mo
TOHKHM TpEIHHAM, O0OBIYHO OTACIBbHBIMH TAJUIOMAMH M JIMIIb U3PE/IKa,
Ha Oosiee PBIXJIBIX MOpojax (CIaHIbl, THEHCHI), 00pa3yer Mo IesM y3-
KHE, BBITSIHYTBIC JIMHUU U3 CIUBAIOIIUXCS TAUIOMOB. BTOpoit BuI 00H-
TaeT KaK Ha OTBECHON M HAKIOHHOW MOBEPXHOCTSX OTACIbHBIMU Tall-
JOMaMH{ MO TPEIIUHAM, TaK ¥ HA TOPU30HTAIBHOW — Ha BBIBETPCHHBIX
rpanuTax, oopasys Oompmre msaTHa 50 cM u Goiee B uaM. U3 MOYTH CIIU-
BAIOIIUXCSI TAJZIOMOB.

MoxHO yTBepxknarh, uto baiikanbckas u FOkuas CuOHpH B IeIOM
SBJIIIOTCS OMHUM W3 IIEHTPOB BHJOBOTO pasHooOpasus poxa Peltula, a
HUMEHHO TPyl BUIOB C MOJUPHUILHBIM YMOUIMKATHBIM COPEINO3HBIM
tajiomMoM. OCHOBaHHUEM JIJISI TAKOTO YTBEPIKICHHUS SIBISICTCS] HAJTHMUYUC B
pPErHOHE TIOMHUMO JIBYX HOBBIX OIMHCAHHBIX BHIOB TAKXKE W IPYTHX, Onm3-
KX K HUM «(DOpPM» C HEOIPEeICHHBIM 0K TAKCOHOMHUYECKHM CTaTy-
com. Bech xomriekc BumoB «euploca-bolanderi»-tuna Hyxmaercs B 60-
Jiee IeTalbHOM U3YYeHHUH.

Pabora BeimonHeHa B L{eHTpanbHOM CHOMPCKOM OOTaHUYECKOM Cay
CO PAH B pamkax npoekra V1.52.1.3.
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K cmamve T. B. Maxpuuii (c. 231-242)

o

Ta6muma |. Mopdomorus sunos Peltula: sepxmsist (1, 3, 5) u wmkwsst (2, 4, 6)
CTOpPOHA TaJIOMa.
1, 2 — Peltula euploca (Dz703, NSK); 3, 4 — P. rosulata (maparurnr Dz701, NSK);
5, 6 — P. pannarioides (romotunt B671, NSK). V P. euploca (2) u P. rosulata (4) romd
XOpouIo BHJEH, ¢ ¢parmenTamu cybcrpara. Y P. pannarioides tamiom xoporio pas-
BUT, C y/UIMHEHHBIME JonacTamMu; ToM$ (6, BHU3Y ciieBa) pa3pylleH, IOYTH HE BUJICH.
MacirtabHast TuHeka: 2 MM.
Morphology of Peltula species: upper (1, 3, 5) and lower (2, 4, 6) surface of
thallus.
1, 2 — Peltula euploca (Dz703, NSK); 3, 4 — P. rosulata (paratype Dz701, NSK);
5, 6 — P. pannarioides (holotype B671, NSK). The thalli of P. euploca (2) and P. ro-
sulata (4) with clearly visible umbilicus (with fragments of substrate). The thallus of
P. pannarioides is well developed, with elongated lobes; umbilicus (6, bottom left)
destroyed, hardly visible. Scale bar: 2 mm.
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Tab6nuna |l. Baytpennsis ctpykrypa tamioma Peltula pannarioides (romorum
B671).
1-3 — ¢parMeHTbI NOMEPEYHOro cpes3a TaajaoMa MpU pa3sHoOM yBelnnveHuu; 4 — co-
PEIMO3HBIN Kpail TIONacTHHKH; 5 — copenuu; 6 — SIHMHeKpabHbIN, BEPXHUIT KOPOBOH
1 aNbrajbHBIN CJIOW; 7 — HIDKHUI KOPOBOH M CEpAIICBUHHBIN c1on. MaciurabHast -
merika: 1-4 — 100 mxm; 57 — 20 MKM.
HpI/IMC‘{aHI/Ie. Ha Tonkux Cpe3ax 4acTh KJIETOK III/IaHO6PIOHTa BhbITIAJIA.
Internal structure of Peltula pannarioides thallus (holotype B671).

1-3 — fragments of cross sections at different magnifications; 4 — sorediate margin
of lobule; 5 — soredia; 6 — epinecral layer, upper cortex and algal layer; 7 — lower
cortex and medulla. Scale bar: 1-4 — 100 pm; 5-7 — 20 um.

Note. In thin sections some cyanobiont cells fell out.
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TaGnuna 111, Buyrpenusiss crpykrypa tamioma Peltula rosulata (mapartum
Dz701).
1-2 — (parMeHThI MOMEPEYHOr0 Cpe3a TalIoMa MPU Pa3HOM yBEIUYEHHH, 3 — CO-
PEIMO3HBIN Kpail yelyiiku; 4 — SMHUHEKpaIbHBIN, BEPXHUI KOPOBOH, albrajibHBId 1
CEpLICBUHHBIN CIIOU; 5 — HIDKHHI KOPOBOI M CEpILICBUHHBIN ci10M. MaciTaOHast Jin-
neiika: 1-3 — 100 mxm; 4-5 — 20 MKM.
Internal structure of Peltula rosulata thallus (paratype Dz701).
1-2 — fragments of cross sections at different magnifications; 3 — sorediate margin of
lobe; 4 — epinecral layer, upper cortex, algal layer, and medulla; 5 — lower cortex and
medulla. Scale bar: 1-3 — 100 um; 4-5 — 20 pm.



K cmamve T. B. Maxpuuii (c. 231-242)

Ta6nuna V. Peltula euploca u P. rosulata B ectecTBeHHOI JHIITARHUKOBOM
cunysuu ¢ Dimelaena oreina (Ach.) Norman.
Peltula euploca and P. rosulata in natural lichen synusia with Dimelaena
oreina (Ach.) Norman.





