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THE SURVEY OF LUNGWORTS (LOBARIA - LOBARIACEAE)
IN THE WESTERN SAYAN MOUNTAINS
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Jlobapuu — KpynHble nucmogamsie nuWalHUKU,
WUPOKO  pacnpocmpaHeHHble 8 MPONUYECKUX,
CybmpONUYECKUX U YMEPEHHbIX KIUMamu4yecKux
nosicax 3emnu. B CasHax oHU mszometom K mep-
pumopusaM C enaxHbiM Knumamom. PasHoobpa3sue
nobaput, 8 mom yucne penukmossix (L. retigera,
L. scrobiculata, L. isidiosa), ces3aH0 ¢ yHUKabHbIM
npUPOOHbLIM S8reHUEM — bopeanbHbIMU A0XOe8bI-
mu necamu (temperate rain forest), komopbie Ha-
X009mcsi Ha HaBeMPEHHbIX, YPEIMEPHO BMAXHbIX

Stepanov N.V. - Dr. Biol. Sci., Prof., Chair of Water
and Land Ecosystems, Institute of Fundamental
Biology and Biotechnology, Siberian Federal Uni-
versity, Krasnoyarsk. E-mail: stepanov-nik@mail.ru

ckrnoHax CasiH. B pe3ynbmame uHeeHmapusauuu
8ud08020 pa3Hoobpasus nobapuli 3anadHo2o
CasiHa Ha 0CHO8aHUU KOeKYUOHHbIX cbopos (660
obpa3yos u3 106 mMecmoHaxoxdeHull) Hamu om-
mMeyeHs!: Lobaria pulmonaria, Lobaria retigera,
Lobaria scrobiculata u Lobaria isidiosa; monbko Ha
OCHOBaHUU 0aHHbIX umepamypsbl — Lobaria linita u
Lobaria meridionalis. Obpasusl, paHee onpede-
nsewuecs kak Lobaria isidiophora, cywecmeeHHO
omnauyalomes om bunIUNNUHCKO20 muna makcoHa
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U onucaHbl Kak Hoeblll eud Lobaria sajanensis.
Imom eud ommu4yaemcs om Lobaria isidiophora
NOCMOSIHHBIM Hanuyuem u3udull pasfuyHbIX mu-
noe, nobynamu, KpynHbIMU pasmepamu, fonacms-
Mu crnoesuwa, docmuearwumu 6 CM WUPUHBI.
Cpedu maccusa ob6pa3uos Lobaria scrobiculata
8bl0eneHbI nuwalHuku, noxoxue Ha Lobaria hallii,
HO cneyugbuyeckue no psdy ocobeHHocmel u onu-
CaHHble Kak Hoeblli eud Lobaria jenisseensis.
Amom eud ommnudyaemcsi om Lobaria scrobiculata
HUMEeBUOHbIMU pU3UHaMu, omcymcmeueM peak-
yutl cnoesuwa ¢ K-, Pd-, C- u KC-, om Lobaria
hallii HosbIli 8UO omnu4yaemcs omcymcmeuem pe-
akyuu kopogoeo crnos ¢ K- u omcymcmeuem bec-
UBEMHbIX 80/10CKO8 Ha KoH4ukax nonacmel. O6-
wee sudogoe pasHoobpasue nobapuli 3anadHozo
CasiHa, makum 06pa3om, cocmaensiem 8 Hacmosi-
wee spems 8 sudos, bonblas yacme U3 KOMOPbIX
A6n15emcs 04eHb pedkumu u mpebyem cneyuarb-
HbIX MEp OXpaHhbl.

Kntoyesble cnosa: nuwalHuk, n0bapus,
Lobaria, Lobaria sajanensis, Lobaria jenisseensis,
3anaodHbii CasH.

Lungworts are macrolichens, widely spread in
tropical, subtropical and temperate regions of the
Earth. Lobaria is associated with humid climate
areas in the Sayan Mountains. The diversity of
lungworts, including  relict  (L.retigera, L.
scrobiculata, L.isidiosa), are closely related with
unique natural phenomenon of temperate rain for-
est, which are tied to windward, humid slopes of the
Sayan Mountains. As a result, the inventory of
lungworts diversity from Western Sayan based on
the herbarium specimens (660 samples from 106
locations) such species were registrated: Lobaria
pulmonaria, Lobaria retigera, Lobaria scrobiculata
and Lobaria isidiosa; only according to the of litera-
ture data — Lobaria linita and Lobaria meridionalis.
The samples, previously determined as "Lobaria
isidiophora", as it turned out, significantly differ from
the Philippine type of this taxon and were described
as a new Lobaria sajanensis. This species differs
from Lobaria isidiophora by constant presence of
isidia various kind, lobules, large size, and lobes,
up to 6 cm wide. Among a lot of “Lobaria
scrobiculata” samples some specimens of lichens
which similar to Lobaria hallii were found, but spec-
imens were very peculiar and were described as a
new Lobaria jenisseensis. This species differs from

Lobaria scrobiculata by rope-like rizines, medulla
K-, Pd-, C- and KC-, from Lobaria hallii differs by
upper cortex K- and absence of colorless hairs in
the lobe tips. Thus total species diversity of
lungworts in the Western Sayan are 8 species,
most of which are very rare and special measures
for their protection are necessary.

Keywords: lichen, lungwort, Lobaria, Lobaria
sajanensis, Lobaria jenisseensis, Western Sayan.

BeegeHnue. Jlobapun — KpynHble nucToBaThle
NMLLIAAHVKN, LIMPOKO PacnpOCTPaHEHHbIE B TPOMK-
Yeckux, CyOTPOMMYECKUX U YMEpPEHHbIX nosicax
3emnu, TArOTEKLUMe K TOPHBIM TEpPPUTOPUSAM C
BnaxHbIM knumatoMm. Pop Lobaria (Schreber)
Hoffm. Bkniovaet okono 60 Bugos [1]. B necax
YMepeHHON 30HbI nobapum — nokasatens 6naro-
NPUATHON 3Korornyeckon obctaHoBku. Buabl no-
Bapuit ABNATCA 0COOEHHO YA3BUMbBIMIA K @aHTPOMO-
reHHbIM (hakTopam, aTMOC(EepHOMY 3arpsisHEHMIO,
[erpagauun CTapoBo3pacTHbIx necos [1, 2]. 310
obycnosuno u npucytcTeue nobapuit B KpacHbix
KHMrax pasHblXx CTpaH, B TOM uucne Poccuiickoi
®epepaunu [2]. B KpacHosipckom Kpae Takke He-
CKOMNbKO BMAO0B pofa BHeCeHbI B KpacHyto KHury [3].
Pa3Hoobpasve nobapui, B TOM YUCrE PENUKTOBBIX
(L. retigera, L. scrobiculata, L.isidiosa), cBs3aHO B
HalleM pervoHe ¢ BopeanbHbIMM OOXAEBLIMM Ne-
camun (temperate rain forest) [4], HaxogsAwmxcs Ha
HaBeTPeHHbIX ckroHax CasH [5]. HesHauuTenbHbIe
W3MEHEHMs 3TUX SKOCUCTEM MOryT ObICTPO npu-
BECTW K MCYE3HOBEHWIO psifa pefkvx BWUAOB, 1 Ans
X COXpaHeHns HeobXxoaNMMbl CrieLnanbHble Mepbl.

Lenb uccnepgoBaHus: NpoBECTW MHBEHTapu-
3aumio poaa Lobaria Ha TeppuTopun 3anagHoro
CasHa.

3agaum uccnegoBaHusi: obpabotka cobpah-
HbIX HamM¥ KOMMEKUMOHHbIX MaTtepuaros no poay
Nobapwus ¢ Tepputopun 3anagHoro CasHa B nepuoa
¢ 1987 no 2016 r.; u3y4eHne daHHbIX nuTepatyp-
HbIX WCTOYHWKOB, KaCatOLMXCH TaKCOHOMMM HEKO-
TOpPbIX BMAOB POAa M paccmaTpuBaeMon TeppUTo-
pum (3anagHbin CasH).

MaTtepuanom pAna uccnegoBaHWA SBUMNCH
obpasubl nobapui, cobpaHHbIX HaMK Ha TEPPUTO-
pun 3anagHoro CasHa ¢ 1987 no 2016 r. Bcero
n3y4eHo 660 obpaswos u3 106 nyHKTOB. Mpu onpe-
[ENeHNN BUOOB YYUTbIBANMCh CTaHAAPTHbIE LBET-
Hble peakuun CroeBuLa NNWanHUKA C €KUM Ka-
nmem (KOH — obosHaveHne «K+» mnn «K-» B 3a-
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BMUCUMOCTU OT Hanu4us UK OTCYTCTBUS peakLum),
runoxnoputom kanbuus (C), COBMECTHOM BO3dei-
cTBuM nepsoro u BToporo peaktmuea (KC) u napa-
teHunengnammtom (Pd).

PesynbTathl uccnepoBanus. [lepBuyHO Ans
Tepputopun 3anagHoro CasiHa NpuBOAMNIOCH TPY
Buaa nobapuit, 0BbIYHbIX ANs 3Toi YacTu KOxHom
Cubwpu: Lobaria pulnonaria (L.) Hoffm. — cambii
W3BECTHbI M pacnpocTpaHeHHbIn Bug U bonee
peakue — Lobaria retigera (Bory) Trevis u Lobaria
scrobiculata (Scop.) DC. [6]. MNocne cneyuansHoro
obcnenoBaHus 3anagHoro CasHa H.B. CepenbHu-
koBa [7] LOMOMHAET CUCOK eLLe HECKOMNbKAMM pea-
knmu Bugamu: Lobaria isidiophora Yoschim. (ean-
HWYHblE cbopbl M3 Okp. noc. TaH3bibeir Epmakos-
CKOro p-Ha), Lobaria isidiosa (Mull. Arg.) Vain. (6e3
yKasaHWs TOuek, Ans YepHeBOM Tamrn), Lobaria
linita (Ach.) Rabenh. (6e3 ykasaHnws Touek, Ans
BEpXHeit rpaHuubl neca). Ewe oguH Bug — Lobaria
meridionalis Vain npuBoguTcs 4na conpenenbHbIX
paioHoB BoctouHoro CasiHa. Hamu cbop mate-
puana no popy Lobaria Hayat B 1987 r. mapan-
nenbHO C UccneaoBaHeM riopbl BbICLLIMX pacTe-
Huin 3anagHoro CasiHa. Ocobbln MHTepec npea-
CTaBnANN nananosHole nobapuu. OpHa u3 YepHe-
BOW rOpHOW nonockbl 6bina Hamu onpeaeneHa kak L.
isidiophora w nog 9TWM HasBaHWEM BKMKYEHA B
KpacHyto kHury pervona [3]. Mo gaHHbIM J.A. Elix
[8], BasnoHumom anst L. isidiophora siBnsietcs onu-
CaHHas c  OununnuH  pasHoBMZHOCTL L.
meridionalis var. minor Rasanen. Tunoson o6pa-
el xpaHutcs B repbapuu r. XenbcuHku (H). Yxe

npu M3yveHun obLuero Buaa ero CnoesuLLa BUAHO,
YTO 9TOT CPABHUTENBHO MESTKUA NULLANHKK (Lnpu-
Ha nonacrtei cocTaBnsieT MeHee 1 CM) KOHTpacTu-
pyeT ¢ Hawumn Lobaria isidiophora, koTopble fo-
BOMbBHO KpYMHble, C oNacTsaMm 40 5 CM LUMPUHON 1
Gonee (puc. 1). Mpn geTancHOM WU3yyeHUM Xapak-
Tepa BEreTaTMBHOrO PasMHOXeHWs Obino BbiSICHe-
HO, YTO Hawm nobapum Henb3s COOTHECTU HU C L.
isidiophora, Hu C gpyrMi M3BECTHbIMM Nobapus-
mu. CTporo roBops, Hawu nobapun M3MamosHble,
HO BcreAcTBue obnamblBaHWs W3NUOWA MOTYT Bbl-
msaaetb copeanosHbiMu. OcobeHHO «copeamos-
HOCTb» MPOSIBNSieTCS B ycnosusix repbapus, no-
CKOMbKY M3MOMM Nerko paspyLiatoTcs npu Maneu-
LWKMX MEXaHW4YEeCKMX BO3AEUCTBMSX Ha cyxue 06-
pasubl. OfgHako AnuTensHoe HabnwaeHue w pe-
npe3eHTaTnBHbIE COOPbI MO3BOMMAM YCTAHOBUTD,
YTO U3NANMN SBNAKOTCA NEPBUYHBIMW WU UX TN Hau-
Bonee NOMHOLEHHO MOXHO HabnoaaTh Ha CTapbIX
cnoesuwax (puc. 2). Tak, u3Ha4arnbHO 3epHUCTbIe
U3NaUM CTAHOBATCS LMNMHAPUYECKAMM (80 1 MM
ONMHOW M Gonee), 3aTeM MOryT BETBUTLCS WM
CTaHoBUTCS OynaBoBMAHOM NBO KOpannoBUAHON
opMbl, elle 6onee cTapble MOryT ynnowaTbes, a
B psde ChyyaeB Hapsgy C M3WaWSAMU pa3BrUBaLOTCS
n nobynm (puc. 3). Hanuune nobynen, dopma w
pasMepbl fonacten [OCTaTOMHO CTabunbHbl Ha
MaccoBOM Marepuane U3 pasHbiX BbICOTHbIX FOp-
HbIX MOSICOB, 1 B UTOre Mbl MPULLIM K 3aKITO4EHMIO,
YTO MMeeM [efio C HOBbIM BUOOM, OMUCaHWe KOTo-
POro W U3BECTHbIE MECTOHAXOXAEHMS AAIOTCA HUXKE.

Puc. 1. Lobaria sajanensis — ppaemeHm u3 08yx nonacmeu crioesuya (cresa)
8 cpasHeHuu ¢ L. Pulmonaria
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Puc. 3. Lobaria sajanensis — hpaecmeHm croesuuja ¢ u3udusmu

Lobaria sajanensis Stepanov sp. nov. (/lo6a-
pusi casiHckass — puc. 1-4), — Lobaria isidiophora
auct. — Thallus wide-spreading, often exceeding 20-
30 cm; lobes 2-5 cm wide, dichotomously divided,
often ovate (fig. a); upper surface pale green-
brown, pale green or light green when dry, bright
green when wet; strongly reticulately ridges with
marked depressions, with coarse isidia or soredia
along ridges. Isidia are primary (fig. B), cylindrical,
often branched, rarely clavate or flattened, there
are lobules on large lobes (fig. 6); soredia are sec-
ondary, forming after breaking of isidia. Apothecia
occasional, disc 3-4 mm diam., brown, hymenium
80-90 um, hypothecium 160-180 um, exciple 80-90
um (fig. r). Ascospores 23-28 um, colorless, fusi-
form, 4-septate. Medulla C-, K+ red, KC-, Pd+ yel-

low. From related species L. pulmonaria and
L. isidiophora differs by size and shape of lobes
and isidia, presence of lobules. Holotype: Krasno-
yarsk region, Ermakovskyi district, locality
Tanzybeyka in valley of the Malyi Kebesz river, on
bark of Salix rorida, 2016, August 15. N.V.
Stepanov  (KRSU); isotypes - LE, KRSU.
Paratypes (* — Krasnoyarsk region, Ermakovskyi
district; N.V. Stepanov is collector for all speci-
mens, Herbarium — KRSU): * locality Tanzybeyka in
valley of the Malyi Kebesz river, on bark of willow,
2005, Oct. 23; * Ergaki park, Smotrovaya
Ploshchadka locality, 4 km to North from Polka lo-
cality, on Sorbus sibirica, 2007, June 15; * West
Sayan, Kulumys ridge, watershed of rivers Pervaya
Belaya and Vtoraya Belaya, 2008, Aug. 13; * in the
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neighborhood of Tanzybey village, valley of Isakina
channel of Malyi Kebesh river, near Kitaeva hill,
1998, May 1; * in the neighborhood of Tanzybey
village, Vtoroe Koltzo locality, on willow, 2014, Nov.
2; * ibid, 1994, Sept. 18; * ibid, 2005, Oct. 31; * in
the neighborhood of Tanzybey village, Pervoye
Koltzo locality, 2014, Apr. 30; * locality Tanzybeyka
in valley of the Malyi Kebesz river, 2007, June 13; *
ibid, 2006, Nov. 1; * few km to East from Tanzybey
village, boggy winter road behind the village school,
on tree bark, 2006, Aug. 12; * West Sayan,
Kedranskyi ridge, mouth of Krutoy strem, 2008,
July 18; * in the neighborhood of Tanzybey village,
winter road along Mutnaya river, on willow, 2008,
Aug. 17; * West Sayan, Kulumys ridge, valley of
the Chernyi Tanzybey river, 2007, July 15; * West
Sayan, Kulumys ridge, valley of the Ambuk river
near mouth of Gorelyi stream, 2007, July 18; *
Osinovskie  Kosogory hills, headwaters of
Bezymyannyi stream, 1997, July 11; * ibid, 1998,
May 14; * ibid, valley of Medovyi stream, on Betula,
2007, July 12; * valley of Maramzina channel of
Bolshoy Kebesz river, valley chern taiga, 2008,
Aug. 26; * ibid, 2015, Aug. 15; * ibid, 2016, Oct. 9;
* in the neighborhood of Osinovka village, Bolshoy
Kebesz river, near bridge, on willow, 2007, Apr. 25;
* in the neighborhood of Osinovka village, slope of
Osinovskaya hill, valley of the Mogilnyi stream,
2004, Aug. 13; * ibid, valley of Solonechnyi stream,
2005, Oct. 25; * in the neighborhood of Tanzybey
village, chern taiga, 2014, Oct. 15; * locality
Tanzybeyka in valley of the Malyi Kebesz river,
2007, June 13; * ibid, 2006, Nov. 1;* ibid,
Sosnovchik locality, 2010, July 10; * West Sayan,
Kulumys ridge, mouth of the Bagazyul river, on wil-
low, 2010, July 12; * Ergaki park, valley of the Uss
river,_below the mouth of the Tretya Buyba river ,
2010, Aug. 12; Karatuzskiy district, valley of the
Taigish river near the mouth Bolshoy Kluch river,
taiga, 2009, July 13; Shushenskiy district,
Shushenskiy Bor Park, Borus ridge, Vyshka locali-
ty, 2015, Aug. 1; Khakassia, in the neighborhood of
Snezhnyi Bars hostel, Most Lyubvi locality, 2005,
July 29; (fig. 1-4).

Bcero Hamu u3yyeHo U OTHeceHO K L.
sajanensis 204 obpasuya u3 37 nyktoB. B uenom
ONUCLIBAEMBIN BUA SBMSIETCS CPABHUTENbHO pac-
NPOCTPaHEHHbIM B M3OBITOYHO BNAXHbIX paiioHax
3anagHoro CasiHa w1 BCTpeyaeTcs TyT Aaxe valle,
yem L. pulmonaria. Topasgo Gonee pegka L.

scrobiculata, umetowas xapaktepHoe ronybosatoe
CNOEBYLLE BO BMAXHOM COCTOSHUM. JTOT BUA XOTb
W BCTPEYaeTCs Ha BCEX KOHTWUHEHTaX, kpome AH-
TapKkTuabl [6], NpuypoyeH Bornbluei YacTbio K OKea-
HWYECKUM paioHaM, MMEET U3bIOHKTUBHDIA apean
W sBnsetcs pedkum B obuiesemHoMm nnaHe [9].
Kpome tunmnuHom L. scrobiculata Hamu Bbinm 06Ha-
pyeHbl 06pasLbl (puc. 5), uMeloLe BO BNAXHOM
COCTOSIHUW  CreuncuYecknic 3anax, HanoMuHato-
WK TPUMETUNAMWH, OTMEYEHHBIN Y HEKOTOPbIX
cmbupckux BugoB cTukT (Sticta) [6]. Kak okasanocs,
«gywmctole» nobapun OTNMYAKOTCA W LBETHBIMM
peakuusamMi CnoesuLla, ApYrMMu 0COBEHHOCTSMM.
N3 poactea obcyxnaemMoro Buaa W3BECTEH eLle
oauH, bonee peakui Bug — L. hallii (Tuck.) Zahlbr.,
onucaHHbln M3 CesepHon Amepuku, nosgHee 06-
HapyxeHHbIW B EBpone [12], a Takke B Poccun Ha
CeepHom Ypane [10]. 3toT, bonee peakun Bug,
O4YeHb NOXOX Ha L. scrobiculata, oTnnyasck OTCyT-
CTBMEM BMAMMbIX peakuun cnoesuwa c Pd-, K-,
C- 1 KC—, kopoBbIn croit pearvpyeTt Tofbko ¢ K+
(XenTeeT), C MESIKM OMyLLEHNEM MOMOAbIX Pa3Bu-
BalOLMXCA flonacTel U HEBETBUCTbIMM («rope-
like») pusuHamun [11]. Y L. scrobiculata puv3uHbl
BETBUCTblE, KMCTOuKOBMAHbIE («tufted»), KOpOBbIiA
cnoi oT K— He MeHsIeTCs, CepaLEeBUHHbIA CNon OT
K+ kpacHeeT (y poccuinckix obpasLoB XenTeeT),
ot Pd+ xenteert, ot C+ po3oseeT [6, 9, 11]. Hawwm
0bpasLibl He UMEIOT BUANMBIX PeaKLmii KOPOBOTO U
cepauesnHHoro cnoes (Pd-, K-, C-, KC-), He
MMEIOT ONyLIEHWs1 MONOAbIX AONEN U XapakTepu-
3YKTCS HEBETBUCTLIMU pusnHamm (puc. 6). MoxHo
Obino 661 0603HaUNTL HawwKM 0Bpa3subl kak 0cobyto
pacy L. hallii, HO OHW He TOMNbKO UMEKT CcBOeObpa-
3ne B CTPOEHMM U XUMWUYECKOM COCTaBe, HO U
CUMbHO OTOPBaHbI OT Y4YacTKOB apearna poACTBeH-
HOro BMda. Ha ocHoBaHWM 3TOrO CYMTaeM, YTO Ha-
Wy obpasubl MOryT BbITb ONKUCAHbI KaK HOBbI ANs
Hayku BUL.

Lobaria jenisseensis Stepanov sp. nov. (/lo-
6apus eHucelickasi — puc. 4-6). Thallus 5-14 cm,
often adnate; lobes rounded, more or less wrinkly
and scrobiculate, to 25 mm wide; upper surface
light gray, light yellowish when dry, bluish gray
when wet, with punctiform or confluent bluish gray
soralia on surface or margins of lobes; lobe tips
without colorless hairs; lower surface densely to-
mentose with small naked areas; rhizines rope-like,
unbranched. Upper cortex and medulla C-, K-,
KC-, Pd-. Wet thallus has a specific smell like
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trimethylamine. From related species L.
scrobiculata differs by reaction of medulla and
rope-like rhizines; from L. hallii differs by by reac-
tion of cortex and lacking colorless hairs on lobe
tips. Holotype: Krasnoyarsk region, Ermakovskyi
district, West Sayan, Kulumys ridge, valley of the
Ambuk river near mouth of Gorelyi stream, 2007,
July 18, N.V. Stepanov (KRSU); isotypes — LE,
KRSU. Paratypes (* — Krasnoyarsk region,
Ermakovskyi district; N.V. Stepanov is collector for
all specimens, Herbarium — KRSU): * Ergaki park,

valley of the Uss river, below the mouth of the Chap
river , 2010, Aug. 10; * West Sayan, Kulumys
ridge, valley of the Aleev Klyuch river, 2008, July
18; * ibid, left bank of the Bolshoy Kebesh river,
shaded rock, 1989, Aug. 29; * West Sayan,
Kurtushibinskyi ridge, valley of the Tikhaya river,
2013, Aug. 23; *in the neighborhood of Osinovka
village, slope of Osinovskaya hill, valley of the
Mogilnyi stream, 2004, Aug. 13; (fig. 4-6). WN3y4eHo
1 OTHECEHO K Lobaria jenisseensis 25 0bpasLios.

Puc. 5. Lobaria sajanensis — 2oomun (8Hu3y cresa)
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Puc. 6. Lobaria sajanensis — HUMe8UOHbIe pU3UHbI Ha HUXHEU CMOpoHe (criesa)
8 CPaBHEHUU C KUCMOYK08UOHbIMU pu3uHamu L. scrobiculata (cnpasa)

3akntoyeHune. B pesynbtate MHBEHTapU3aLuu
BWOOBOrO pasHoobpasusi nobapuit  3anagHoro
CasiHa Ha OCHOBaHWW KOMMEKUMOHHbIX COOpPOB Ha-
MU  OTMeueHbl: Lobaria pulmonaria, Lobaria
retigera, Lobaria scrobiculata v Lobaria isidiosa; Ha
OCHOBaHUWU [aHHbIX nutepatypbl — Lobaria linita v
Lobaria meridionalis.

Ob6pasupbl, paHee onpefensBLUnecs kak Lobaria
isidiophora, OTHeCeHbl K HOBOMY BMAy Lobaria
Sajanensis, a u3 maccvea Lobaria scrobiculata Bbl-
peneH Bug Lobaria jenisseensis. Obuiee BuaoBoe
pasHoobpasne nobapuin 3anagHoro CasHa, Takum
obpasom, cocTaBnseT B HacTosiee Bpems 8 Bu-
[0B, 60onbluas YacTb U3 KOTOPbIX SBASETCH OYEHb
peakumm n TpedyeT cneunanbHbIX Mep OXpaHbl.
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