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EXTINCT MACROLICHENS OF ESTON IA 

H. TRASS , T. RANDLANE 

X.X.Tpacc. T.B. PaHa~aHe. Mc ~ e3 HyeWUe ~aKpoAuwau
HUKU 3CmO HUu.. npUBooumcR cnUCOK ~aKpo~uwaaHU XOB 
( 38) " 0 xa:coxOeHuu 7< o mop~x B 3c mOHU U He to-teemCR 

OQ HHltlX 6 nOCll'eaOehHltU nepuoo. Jmu d ua~ .MorA c ~umQeJ-l 
UC\i.eSHyaWUJ>fU U3 3cmO HCx oCt /lUXeHo¢j11 0plJf u npeollaeae.:'i 
BHecmu UX B HpaCHY~ K~uzy 3CCP noo 0 Kame2~pueU . 
Y XQXO OZO Buoa npUB OORm CR OQXHUe 0 npeXHeM XQXOX
oeHUU UX B 3cmOhUU. 

Some time ago we pre s ented the list of rare, 

reli c or s ens itive lichen species (93) of Estonia , 

tha t need of protecti on and conservation (Tpacc, 

PaHAnaHe, 1986 ) . Now we want t o add the list of 

s uch mac r olichens that have not been found in Es 

t oni a after the World War II. We cons ider these 

Fo lia 
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species extinct in the Estonian lichen flora. It1s 
worthy of mention that the li s t is not quite homo

geneouso Some lichens are surely extinct because 
of unquestionable destruction of their registered 

localiti es . All the species with the single loca
lity , found at the end of the last or in the be

ginning of this century in Tallinn belong here. 
Some lichens such as th~ species of the genera 
Parme t ia and Usnea are probably extinct due to 

the changes in the environment, first of all 
air pollution . And finally, there are s ingle spe 
Cies, e.g. Heterodermi a speciosa that have no one 
evident reason for the extinction but that has 
not been found any more in th e ir known l ocalities. 

All thes e 38 species ought to be r eg i stered in 
the Red Data Book of Estonia under the 0 category . 

In the following list the exact data of loca 
lities where the s pecies have been found in Estp

nia and the yea r of their collection or announce
ment in a printed paper are added to every species. 

1. 	 Ateotoria sarmentosa (Ach.) Ach. - Tallinn, Ra

humae, collected in 1930 by H. Lippmaa. The 
specimen i s in TU . 

2. 	Bryoria biooZor (Ehrh.) Brodo et D. Hawksw. 

Tallinn, Kadaka, collected at the end of the 
19th c. by A. Bruttan . The specimen i s in TU . 

3 . 	 B. v r angiana (Gye ln.) Brodo et D. Hawksw. 

Tallinn, Valdeku, collected at the end of the 
19th c. boy A. Bruttan. The specimen is in TU. 
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4. 	Catapyrenium cinereum (Pers.) Korber - i s land 

Muhu; Tartu (Bruttan 1870); island Saar emaa , 
peninsula S6rv'e, collected at the end of the 
19th c . by A. Bruttan; i s l and Saaremaa , Kures

saare, col le c ted in 1935 by E. H~yren . Two last 

s pecimens are in TU. 
5. 	 Cetraria hepatizon (Ach . ) Vainio - Tallinn, 

Kadaka, collected at' the end of the 19th c . by 
A. 	 Bruttan; Tallinn, Tondi, collect ed in the 
beginning of the 20th c . by P. Wasmuth (Rasa

nen, 1931) . 
6 . CetreZia oZiv etorum (Ny l . ) Culb. et C. Cul b . 

in 	the vicinity of Tartu, collected at the end 

of the 19th c . by A. Bruttan . The specimen is 

i n TU . 
7. CZadonia Zepidota (Ach.) Nyl . - Tallinn (Me

pe~KoBcKHA , 1913). 

8 . 	 c. subsquamosa (Nyl.) Vaini o - without exact 


local ities (Rasanen , 193 1) . 

9 . 	 CoZZema auriculatum Hoffrn. - Paldiski, co ll ec 

ted 	by J . Ruubel (the data of V. Rasane n' s ma 

nuscript) . 
10. 	 C ~ bachmanianum (Fink) Dege l. - the vicinity 

of Talli nn, Rannametsa, collected in 1928; i s 
land Saaremaa, peninsula S6rve, Anseklila, col

lected in 1935 by K. Linkola. Both specimens 
determinated by G. Degelius (Degelius, 1954) . 

11. 	 C. cl"ispum (Huds . ) Wigg . - i s land Saaremaa, Ku
ressaa re (Bruttan, 18 70); pen insula S6rve , An
sekUla, collecteu in 1935 by K. Linkola (the 
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data of V. Rasanen's manuscript). 
12. 	c. nuviatUe (Huds.) Steudel - the vicinity 

of Kunda, Selja (Bruttan, 1889). 
13. 	 c. timoBum (Ach.) Ach. - Tallinn , collected 

at the end of the 19th c. by A. Bruttan. The 
specimen is in TU . 

14. 	 C. occultatum Bagl. - island Saaremaa , Oris
saare, collected at the end of the 19th c. by 
Bruttan. The specimen is in TU . 

lS. 	De rmatocarpon meiophyllizum Vainio - the vici
nity of Tartu; island Muhu, colle"cted at the 
end of the 19th c. by A. Bruttan, determina
ted by V. Rasanen. Both specimens are in RIG. 

16. 	 Heterodermia 8pecio8a (Wulfen) Trev1s. - is
land Abruka, collected in 1937 by H. Lippmaa. 
The 	 specimen is in TU . 

17. 	HyperphYBcia adglutinata (F lorke) Mayerh. et 
Poelt - Tallinn (Mepe.KoBcKHR, 1913). One spe
cimen by A. Bruttan without exact locality is 

in TU. 
18. 	 Hypocenomyce fri eBii (Ach.) P. James et G. 

Schneider - Viljandi distr.,KOpu, collected i n 
the 	beginning of the 20th c. by Avayev, deter
minated by T. Piin . The specimen is in TU. 

19. 	 Leptogium bYBBinum (Hoffm.) Zwackh ex Nyl. 
the 	vicinity of Tartu, collected at the end of 
the 19th c. by A. Bruttan . The specimen is in 
RIG. 

20. L. minuti88imum (Florke) Fr . - island Saaremaa, 
Orissaare (Bruttan 1870), peninsula SOrve, An
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sekUla, collected in 1935 by K. Linkola; LOo, 
collected in 1935 by E. Hayren; island Vilsan
di, collected in 1929 by V. Rasanen. The first 
specimen is in TU. 

21. 	 L. pLicatiLe (Ach.) Leighton - the vicinity of 
Kunda, Selja, collected at the end of the 19th 
c . by A. Bruttan . The specimen is in TU. 

22 . 	 L. sinuatum (Huds .) .Massal. - island Saaremaa, 

collected at the end of the 19th c . by A. Brut
tan; Paldiski (~berg, 1935). The first speci
men 	 is in TU . 

23. 	Nephpoma arcticwm (L.) Torss. - the vicinity 
of Kunda, Selja , collected in 1882 by A. Brut
tan . The specimen is in TU. 

24 . ParmeLia eLegantuLa (Zahlbr.) Szat. - Tallinn 
(Mepe.KoBcKK~ , 1909). 

25. 	 P. perLata (Huds . ) Ach. - Tallinn (Mepe_KoB
CKKA, 1913). 

26. 	PeZtigera etisab6thae Gyelnik - TUrisalu, col
lected in 1936 by H. Lippmaa. The specimen is 
in TU. 

27. 	 PeLtuLa eupLoca (Ach .) Poelt - island Muhu 

(Bruttan, 1870). 
28. 	PhaeophY8cia con.tipata (Norrl . et Nyl.) Mo

berg - the vicinity of Tallinn (Wasmuth, 1907). 
29. 	 Physoia ~ainioi Risanen - island Saaremaa, Lin

nulaht, collected in 1935 by K. Linkola, de
terminated by V. Rlsanen. The specimen is in 
TU. 
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30 . 	 Physconia mU8cigena (Ach. ) PoeH - Tallinn 

(Mepel(KOBCKHA, 1913). 

31. 	Toninia tobuLata (Sommerf .) Lynge - i s land Mu

hu, collected at the end of the 19th c . by A. 

Bruttan. The specimen is in TU. 
32 . 	 Umbilicaria murina (Ach . ) DC. - Harju distr., 

J6el~htme (Rasanen, 1931). 
33. 	U. probo8oidea (L.) Schrad. - the vicinity of 

Tartu (Heugel, 185 5). 
34 . u. ve~~ea (L. ) Ach. - Tallinn, N6mme (Wa smuth, 

1907) . 
35. 	U8nea artiou~ata (L.) Hoffm. - Tal linn (Mepe

ZKOBCKHR, 1913). 

36 . 	 u. glauca Mot. - island Saaremaa, Koltsi, col 
lected in 1935 by E. Hayren, de terminated by 
V. R:isanen. The spe.cimen i s in TU. 

37. 	U. Longissima Ach. - Tallinn (Mepel(KOBCKHR , 

1913) • 

38 . Xanthoria e~e~an . (Link) Th. Fr. - Tall inn 
(Rasiinen, 1931) . 

REFERENCES 
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LEPTOGI UM RIVULARE CACH.) MONT. - A NEW 

RARE LICHEN SPECIES IN ESTONIA 


T. RANDLANE 

T. B. PaHOAQHe. Leptogium rivulare (Ach.) Mont . 
- H0 8UU peoxuu 8UO Auwaunuxa OAR 3cmOHUU. Lepto
gium rivuZar e ,eeCbMQ peoxuu AuwaunUK 8 y~epeHHUX 
wup omax Ceeep nou Eeponu u Ce e e pnou AMepuxu ~ npu
eooumCR e ne pe ue OAR 3 cmOHUU ( flRp nYC KU U p-H~ e6AU
3 U nUXYAa ~ nQ eQAyne n epuoau ~ e cxu 3aAu eaeMOM 80
aoQ, 8 nOUMe pexu Hacapu, co6p . X . X. Tpa cc 1957, 
anp . T.B . PanOAQHe 1 9 86) . B ma6Au~e 1 npe ocmaBA e 
nQ c p aBHu meAb HQR xapaKmepucmuxa nQ3 8Q HH 020 s uoa u 
6AU3K 0 20 eMy Col lema f l uviatile . 

Le p togium rivulare (Ach.) Mont.(synonyms L. 

c r enatellum Tuck . and L. sernande ri Du Rietz) is 
a really TaTe lichen species that is characteri
s ed by s cattered north-european - north-american 

di s tribution. It has been collected i n the north
eas tern part of USA (Illinois and Vermont) only 

in the las t century (Sierk, 1964). In Europe it is 

known from s ome localities in Sweden (Osterg6t
land and Uppland) (Santessori, 1984) and in Soviet 

Lapland (Lapponia Kemensis and Kuusamo) (J~rgen

sen, Jam es, 1983) (Fig. 1). Unfortunately, this 

species has not been included in the list of li
chens of the USS R (Onpe~enHTenb nawaQHHKOB cCCP 
III, 19 75). although the samples were COllected 

at the end of the last and in the beginning ' of 
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this century. Among all the collections of the 

species only one specimen is found after the World 
War II -	 by R. Santesson in Uppland in 1971 . Now 
we can announce that this uncommon lichen species 
occurs also in Estonia . The specimen was collec

ted in P~rnu district, near Lihula, on the allu
vial meadow of the river Kasari, on a granite rock 

periodically inunda t ed; in 1957 by Hans Trass . 
Provisional l y it was de termi nated as Cottema ftu

viatite (Huds . ) Steud . The revision of estonian 
Cottema and Leptogium species showed that the 

specimen under discussion belonged to the genera 
of Leptogium. The differences as well as simila

rities of Cotlema ftuviatite and Leptogium r ivu 

lare are 	given in Table 1 . 

Table 1. 	Comparison of characters in Leptogium 

rivutare and Collema fluviatile 

L. rivulare (by C. fluvia tile (by 
Sierk , 1964; J~r- Degelius, 1954) 

gensen, James, 

1983) 

Thallus Up to 4 . 0 em broad Up to 2.5 em broad 

Lobes 2-3 mm broad, 0.5-1 . 5 mm broad, 
50-130 ~m t hick 170-430 ~m thick 

Cortex Eucortex of a sin
gle layer of iso

.diametric cells 
5-12 pm i.n diam. 

Primitive Or typi
cal pseudocortex 
of several layers 
of cells 4- 7 ~m in 
diam . 

9 

3* 



Apothecia 	 Numerous, sessile, Scattered, ses si
to 1 mm broad Ie, to 1 mm broad 

Thalline Narrow, often ex Narrow, entire, 
margin cluded at matu persi s tent; 

rity smooth to minutely 
rugulose 

Hymenium 	 75-105 "m thick; c . 150 "m thick; 
colourless, the COlourless, the 
uppermost part uppermost part 
yellowish yellow-brown to 

red -b rown 

Ascospores 	 4 per ascus; 8 per ascus; 
3-septate to spar 4-septate to spar
ingly muri forrn; ingly muriform; 
15- 20(22) x 20- 30 x 8 -1 3 "m 
x 6-8(10) "m 

Ecology 	 On exposed roots On stones or rocks 
and stems of pe more or . less per
riodically in manently inundated 
undated trees, 
occasionally rocks ' 
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CLADONIA MAXIMA (ASAH, ) AHTI B · 3CTOH~~ 

X. TPACC 

H. Trass . CLadonia maxima 
tonla. n ras t Parmasto co ecte In aran
gu (middle Estonia) a Cl adonia specimen, which 
was at first de t ermined as CLadonia elongata 
(Jacq.) Hoffm. , after tha t as C~ . e cmocyn a Leight., 
and now as ct . maxima (Asah.) Ahti . Analyses made 
by TLC at the Depar tment of Botany and Ecology 
and Laboratory of Ecosystems of the Tartu Univer 
sity (Tiina Randlane , Andres Saag, TLC VI - 13, 
1987) demonstrated absence of atranorine in our 
specimens. 

B 1946 r. 3 . llapMacTo co5pan B BapaHry (Cpe~

HRR 3CTOHHH, nee Ha 3aOOnOqeHH~, OoraT~ H3BeCTb~ 

noqaax) KnanOHHm , KOTopaH B Haqane 6~a onpe~ene

Ha KaK Cladoni a elongata (Jacq . ) Hoffm . 3aTeM B~

HCHHnOCb , QTO nocne~HH~ BH~, KOTOp~A qaCTO npHBO

~HnCH ~R ceBepHNX (oco6eHHo cyOapKTHQeCKHx) ~nop , 

B ~eAcTBHTenbHocTH HanHeTCH ~*Ho-aMepHKaHCKHM BH

~OM (Ahti, 1980), H Hawa Kna~OHHR O~a nepeonpe~e

neHa KaK Cl . e cmo c yna Leight . Kor~a Ha Ka~e~pe 00 

TaHHKH H 3KonorHH H B naOopaTopHH 3KOCHCTeM TapTY

CKoro rOCYHHBepCHTeTa npHcTynHnH K TOHKocnoAHoMY 

xpoMaTOrpa~HqeCKoMY aHanH3Y BH~OB rpynn~ Gr aaile s 

Kna~oHHA (aHanH3~ B~onHHnH T . PaH~aHe H A. Caar; 

TLC VI-13, 1987) B~RCHHnOCb, QTO HaWM MaTepH~ 

COOTBeTCTBYIOT BH~Y Cl. maxi ma (Asah . ) Ahti, KOTO"

p~A He co~ep*HT aTpaHopHHa (HnH no ~aH~ T . AXTH, 

Ahti, 1980, p . 224, MO*eT HHorAa co~ep*aTb 3TO Be 
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8H"" 
npM3HaKH 

1 

SweOTa no-
AeLlMea (CM) 

OKpaCKa 
nOAeAMLlea 

'" 

Ton~Ha 

CTeHKH no
AeLlHea 
(MKM) 

Kopoaol1 
CIlOH 

c~. graciU. 
(L.) Wild 

2 

2-7 (10) 

CepOBaTO~ MnM 
KopH~HeBaTO

aeneHaM 

120-180 

U,ellblH HnM 
apeooopOBaH
HWM, MaTOBblH 
MnH,,". 6necTI'

Cl . maxima 

Cl.ecmoayna 
Leighton 

3 

5-15 

CepoBaTaR 

320-450 

HaTOBblH, C 
TOHKMM 
npYMHoaHblM 
HaneToM, 
apeallMpo
aaH .... H 

M 6nM3KMe eMy 

ct. macroaera6 
(Delise) Ahti 

4 

3-10 (15) 

BepXHMA ~aCTb 

TeMHO-KOPH~-

HesaR, HH*HAR 
~aCTb KOPH~

He saTo-aene
HoaaTaR 

350-400 

EineCTRI&IHH, 
rnaAKMH 101M 

apeonHpoaaH
HbiH ,6aaanbHaR 
",aCTb C l:)enblMH 

~~~~~A~HHHWMH 

Ta6nMlta 1 

BMAbi 

Cl.maxima Cl . nigripes Cl.alinii 
(Asah.) Ahti (Nyl.) Trass Trass 

567 

7-12, HHor 5-12 5-10 (12) 
Aa AO 20 

6neAHo-ae KopM~HeaaR TeMHo-Ko
neHoaaTaR, pH .... HeBaR, 
seneHoaaTO HHlKHRR 
cepaR, aep .... aCTb. He
XYWKH KOpH .... - CKonbKo 
HeaaTbie aeneHOBa

Taft 

150-200 175-200 350-450 

rnaAKHH, He- rnaAKHH Eiyrop4aTbU1 
RCHO apeOIlH- MB1 apeooo HnH apeOllH
POBaHHWH, C poaaHHWM pOBaHHblH, C 
MellKHMH ~n1l0K/1aAIotR

60nee caeT MH. llIenlotCTblH, 
llblMH nATHaMM 6neCTRIlIHH . 



2 3 ~ - 5 6 7 
HePT.~ 0-) CM, KO- Ao 5 CM, wen 0-2 CM, OT .Ao 10 CM, Ao 10 CM, 1(0 1-3 CM, 3ene
6a3an~H~ pH~He.aA T08aTaA *enToeaTO 6neAHO pH4Hosa HOBBTO-KOPH4
~aCTb no- Mnw 4epHBA KopH4HeeOH IICenTBA TO-4epHBA He BaR 
AeAH~e. AO 4epHoH 

flHW~~HH- ~YMapnpOTO- ~YMapnpOTO- ~YMapnpoTo- ~YMapnpoTo- $YMapnpoTo ¢lYMapnpOT04eT
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papHeaaA 

npOT04eTpa
pHeaaA KHC
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HOPHH (MHO- MecTaMH MallO aTpa- Ha 
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a811bHblH *e.n
Tbll1 mtrMeHT. 
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rneCTBO B He8Ha\lHTeJIbHOM KMH'leCTBe).o ITPHBO,[tHM Ta6

nHUY C npH8HaKaMH Cl . max i ma H 6nH8KHX eMY BH~OB. 

Cl adonia max i ma HBnaeTCH apKTo-anhnH~cKHM BH

~OM, no ~aHHHM T. AXTH (Ahti, 1980 p. 225) lliHPO

KO pacnpOCTpaHeH~ Ha ceBepe CKaH~HaBHH, Konh

CKoro nonYOCTpOBa, AnHCKH H KaH~, ocoOeHHO B 

npHOKeaHH'leCKHX (-MOPCKHX) perHOHax.o B CCCP 3TOT 

BH~ Haa,o,eH Ha_KonhCKOM nonyocTpoBe, B KapenHH, Ha 

nanhHeM BOCTOKe B ITPHMOPCKOM Kpae (Tpacc, 1979), 

H Te neph B 3CTOHHH.o 

JIHTEPATYPA 

Ahti To Taxonomic revisi on of Cladonia graci
lis and its allies. Ann. Bot. Fennici, 1980, v. 

17, p.o 195-243. - - Tpacc x. HOB~e H HHTepeCH~e 

TaKCO~ H8 ceMe~CTBa Cladoniaceae B nHxeHo~nope 

CCCP. Folia Cryptogamic~ Estonia, 19 79, fasc.l1, 
p . 1-6. 

A3P03n~Ijl~THble BOnOPOCn~ 

nAPKA KAnPHOpr (r, TAnn~H) 

A. POOCMA 

A. Roosma. Aeroe i h tic al ae f rom K~driorg 
Par a llnn • T e aerop yt c ~ gae on 9 phoro
p yte specles from Xadriorg Park, Tallinn, Esto
nian SSR were investigated. A total of 14 species 
representing the Cyanophyta, Chlorophyta and 
Chromophyta were recorded. 
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HaCTOffWRfi CHCTeMaTHqecKH~ CnaCQK a9p03nM~aTH~X 

BOnOpOCnen OCHOBaH Ha MaTepHanax, C06paHH~ CO

TpynH}!KaMM TMJIHHCKOrO e:ioTaHH"treCKOrO ca,n;a 31" Map

THH H 3. HHJIbCOH oceHbW 1982 rona ao Bpe~ JIHXeHO

HHAHKaUHOHHoro KapTHponaHHfl napRa KaAPHOpr r~ Tan
naRa. no nHxeHOHH~KaUBOHHOMY KapTHpoBaHMro napK 

HaXO~TCR B 30He C YMepeHH~ sarpnSHeHHeM aTMOC

~pHoro B08~yxa (n. MapTHH, 1978) ~ 

H3YQeH 31 o5paseIl., coe5paHHhie c 9 BH.,:o;OB $OP(4)H

TOB Q no ~aHHNM n~ MapTHH H 3~ HRflbCOH nOKp~THe 

a3po3na¢HTHNX Bonopocne~ Ha CTBonax nepeBbeE KO

ne5JIeTCR B npenenax OT 5 no 95%. 

Querqu8 robur L. (B nanbHe~rueM CORp. Q.), no

KpUTHe Eo,:o;opocnett 10-80%, pH KOP~ 3,7-5,8~ ~o 

aaaneHo 13 BH~oa BOAopocne~. 

AceX' p tatanoide6 L.. (CORp ~ AC .. ), nOKpblTHe 10

95%, pH KO~ 3,6-5,2, 8 BH~OB ao~opocne~~ 

Fra~inu8 exae~8io~ L~ (COKp~ Pr~), ITOKpNTHe 5
40%, pH kOp~ 3,5-5,6, 3 aH~a BOAopocne~. 

utmu. gtabpa Huds. (cOKp.UI.), nOKp~Tae 5-95%, 

BO,llopOCJleA:" 
Alnus glutinosa (L.) J. Gaertn. (COKp. AI.), 

nOKpblTHe 5~50%, pH KOp~ 3,6-4,7, 4 nHna BO~OpOC-
nEll!. 

Betula pendula Roth~ (COKp~ Be~), ITOKpNTHe 5
50%, pH KOp~ 4,1-5,7, 6 BH~OB Bo~opocnen~ 

populus sp. (COKp~ Pop.), nOKp~THe 5-25%, pH 

KOPN 5,2-6,4, 5 BHnoB BOnOpOCJIen. 

Sati~ sp. (COKp. Sal.), nOKp~~He 25-50%, pH 

KO~ 3,5-4 / 7, 4 BH~a BOAopocne~. 
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SOl'bus intel'media (Ehrb.) Pers. (COKp. $or.), 

nOKp~THe 5-75%, pH KOp~ 4,6-5,8, 5 BH~OB BO~OpOC

nea. 

CHCTeMaTHQeCKHa cnHCOK Bo~opocnea no CHCTeMe 

E. ~TTa (Fott, 19 71). 

CYANOPHYTA 

Chr oococc ales 

Ap hano t he ae s axi ao la Nag. 

KonOHHH cnH3HCT~e, MHKpOCKonHQeCKHe , Oec~opMeH

H~e. KneTKH 1,4-2 MKM WHp., 2-4 MHM An. Ha OCHO

BaHHH CTBona Q.,pe~KO. 

Syn ea hoc occ us eLongatu8 (Nag.) Nag. 
KneTKH ~HnHH~HqeCKHe, Ha KOH~ax 3aKpyrneHH~e, 

HHor~a Mano H30rHYT~e, O~HOQH~e HnH no ~Be BMeC

Te, 1,4-2,5 MKM WHp . , 5-7 MKM An. Ha CTsonax Q., 
Ac., Fr., Be., qaCTO. 

GZoeooap s a aohaere n s (Br~b.) Hollerb. 

Kana RHH 4-KneToqH~eb npasHnbHO pacnonara~ec~ 

s cnH3H. KneTKH oxpyrnHe HnH HeCKonbKO 3nnHncoH~

~e, 2-3 MKM B nOnepeqHHKe. Ha OCHOBaHKH CTBona 

Be., pe,llKO. 

Gl oeooapsa minor (KUtz.) Hollerb. ampl . 

KonORHH 4-XneTOQHHe, oxpyrnHe, C OecuBeTKoA 

cnH3h~. KneTKH Oes oOona~ex, 2,8-4 NXM B nonepeq

RHxe. Ha OOHosaHHH CTBona Q., Be. Ha CTBone POP., 

pe,llKO. 

Daa tylococcopsis raphidioides Hansg. 
KneTKH BepeTeHOBH,IlHH8, nyrooOpa3Ho H30rHyTH8 

HnH oepnoBH~H~e, O,llHHOq~e, 2-3 NXM WHp., 10-18 

MXM nne Ha CTBone Q.t Pop., qaCTo. 

17 



Chlorococcales 
Chlorococc um humicolum (Nag.) Rab. 

KneTKH wapoBHA~e, 8,4-22 MKM B AHaM., OAHHO~

~e, C TOHKOa 060nO~Ko~. XpOMaTO~OP ~affieBHAHNit c 

O~HHM nHpeHOHAOM. Ha CT80ne Q., Ac., Fr., Ulo 1 

Sal., Sore BH~ BCTpeqaeTCH B HeOonbwOM KOnHqeCT

Be, HO "aCTO. 

Chlorella vulgaris Beyer. 

KneTKH wapoBHA~e C TOHKOit 060nOqKoit 4,2-9 MKM 

B ~aM., xpoMaTo~p cTeHKonono¥HNit, q~BHAH~ C 

nHpeHoHAoM • . Ha CTBone Q., Ac., AI., Pop., Sor., 
~aCTO. 

Chlorella saccharophila (Krug.) Migula. 

KneTKH 3nnwnCOH~~e, 2,8-8,4 MKM WHp., 4,2

12,6 MKM An. Bea nHpeHOH~a, HnH OH He3aMeTH@H. Ha 

CTBane Q., Ac., AI., Pop., qaCTO. 

Desmococcus vulgaris (Nag.) Brand. 

KneTKH wapOBH~HNe, 4,0-8 MKM B ~aM., 06~HO B 

2- HnH 4-KneTOqH~ naKeTKax, 060nOqKa TOHKaH, xpo

MaTo$OP 3eneHHa, CTeHKOnOnO~HNa. Ha CTBonax Bcex 

H3yqeHH~X ~OPO$HTOB. MHoro. 

Apatococcus vulgaris Brand. emend. Geitl. 

KneTKH ~apoBW~H~e, 8-15 MKM B AHaM., OAHHOqH~e, 

B 2- HnH 4-KneTOq~ naKeTKax. 060nOQKa TonCTaH. 

XpoMaTowP :.t:enTo3enelibIR., uenbH~it HnH B 2 QaCTJlX. 

Ha OCliOBaHHM H CTBone Q., Ac., Be., qaCTO . 

Stichococcus bacillaris Nag. s . ample 
KneTKH OAHHOQ~e HnH no 2-4 B uerrOQKax. Kne~KH 

UHnHHAPH'leCKHe, C aaKpyrneH~MH KOHUaMH, 2-5 MKM 
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WHp ., 5-11,2 MKM nn. XPOMaTO¢QP eTeHKononO*H~. 

Ha 	 eTBone Ae ., Be., Q. , AI. , qaCTO . 

Tren t epo hlia umbrina (Klit z . ) Borne t 

HHTH KopoTKHe , HenpaBHnbHO pa3BeTBneH~e, KneT 

KH 	 wapOBH~~e, 10-15 MKM B ~HaM., OOOnOqKH Tonc

T~e, cnOHeT~e. Ha OCHOBaHHH CTBona Qel pe~KO. 

CH ROMOPHYTA 
Xantop hyceae 

Mischococcales 
Botrydiop8is arhiza Borz i 

KneTKh wapOBH~H~e, 10-28 MKM B ~HaM~ Ha OCHO

saHHK H CTBone AC e, UI . , Q., AI., Sal e , Sor., R. 
OqeHh qaCTO . 

Bumiller io psi 8 br evis (Gern.) Printz 
KneTKH KonOaeoBH~H~e, npR~e RnH H90rHYTHe, 

10-13 MKM ~., 3- 4 MKM WMp ., KOH~ KneTOk cyaeH

H~e. XpoMaTo~opoB MHorO Q Ha OCHOBaKHH CTBona AI. 

B o~HoR npo6e. 
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