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Additions and amendments to the list of Estonian bryophytes
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Abstract: Investigations during last two years (1994-1996) have added 13 new species and 4 varieties to the list of
Estonian bryophytes. Also, several new localities for 54 very rare and rare species and two varieties have been found. Eight
species are no longer considered to be rare in Estonia and two must be excluded from the list of Estonian bryophytes due
to misidentifications.

Kokkuvéte: L. Kannukene, N. Ingerpuu, K. Vellak ja M. Leis. Tdiendusi ja parandusi Eesti sammalde
nimestikule.

Viimase kahe aasta (1994—1996) uurimisté6de tulemusel on Eesti sammalde nimestikule (510 liiki) lisandunud 13 uut liiki
(Harpanthus flotovianus, Jungermannia subulata, Aloina rigida, Bartramia ithyphylla, Bryum arcticum, B. calophyllum, B. klingraeffz,
Dichelyma capillacenn, Poblia sphagnicola, Physcomitrium: eurystommm, Racomitriunm elongatunz, Rhytidinm rugosum, Letraplodon mnioides)
janeliuut varieteeti (LLophozia ventricosavat. silvicola, Aulacomninm palustrevar. imbricatum, Dicranella schreberianavar. robusta,
Schistidium rivularevar. rivualre). Uks uutest liikidest (Dichelyma capillacenrs) kaulub Euroopa punase raamatu ohustatud lifkide
kategooriasse. On leitud uusi leiukohti 54 liigile ja kahele varieteedile haruldaste ja viga haruldaste taksonite seast. Harulduste
hulgast on mitmete uute leiukohtade tottu vilja arvatud kaheksa liiki ning nimestikust valemadrangute tottu kaks liiki

(Orthotrichum tenellumsja Ditrichum beteromallum).

INTRODUCTION

The list of Estonian bryophytes (Ingerpuu et
al., 1994) contains 510 species, two hornworts
(Anthocerotopsida), 112 liverworts (Marchanti-
opsida) and 396 mosses (Bryopsida). Since
1994 several new localities have been found.
Collections of bryophytes are kept in the Her-
barium of the Institute of Botany and Ecology
of the University of Tartu (TU), in the Her-
barium of the Institute of Zoology and Botany
(TAA) and in the Herbarium of the Estonian
Nature Museum (TAL).

RESULTS
Taxa of bryophytes new for Estonia

Nomenclature according to Corley et al., 1981;
Corley & Crundwell, 1991; Grolle, 1983. After
the Latin names the Estonian names are
given for those species that are new for Esto-
nia.

MARCHANTIOPSIDA — HELVIKSAMBLAD
HarpanTHUS FLOTOVIANUS (Nees) Nees — Flotovi
harpantus. 1st locality (loc.): Parnumaa

Co., Nigula Nature Reserve, in the north-
ern part of forest sq. no. 88, at a ditchside,
18 July 1996, leg. K. Vellak, det. N.
Ingerpuu (TAA).

JUNGERMANNIA SUBULATA Evans — naaskelkulbik.
1st loc.: PArnumaa Co., 1,5 km from Potsep
Forestry Station, in a spruce forest on
peaty soil near a spring stream, 30 July
1909, leg. J. Mikutowicz (sub nom.
Cephalozia pleniceps in Bryotheca Baltica
no.459) (Vana, 1973).

LoPHOZIA VENTRICOSA var. sILvVicOoLA (Buch)
Jones. 1st loc.: PArnumaa Co., Sauga,
swampy birch forest near Nurme Bog, on
decaying wood, 26 Junel996, leg. M. Leis,
det. N. Ingerpuu (TAA); 2nd loc.: Parnu Co.,
Nigula Nature Reserve, forest ride 76/77,
on a decaying stump, 4 Aug. 1996, leg. M.
Leis, det. N. Ingerpuu (TAA).

BRYOPSIDA — LEHTSAMBLAD

ALoINA RIGIDA (Hedw.) Limpr. - rabe aloina.
1st loc.: Harjumaa Co., Suur-Pakri Is., on
stony ruins at the Suurkilla Village, 17
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June 1994, leg. & det. L. Kannukene (TAL).

AULACOMNIUM PALUSTRE var. IMBRICATUM B., S.
& G. 1st loc.: Raplamaa Co., Jalase Vil-
lage Reserve, Karukella Alvar, on ground,
4 May 1995, leg. & det. M. Leis (TU); 2nd
loc.: Harjumaa Co., Vaike-Pakri Is., on
shingle beach ridge of the south-eastern
coast, 31 May 1995, leg. & det. L.
Kannukene (TAL); 3rd loc.: Harjumaa Co.,
Vaike-Pakri Is., moist juniper alvar
meadow on the southern part of the is-
land, on ground, 31 May 1995, leg. & det.
L. Kannukene (TAL).

BARTRAMIA ITHYPHYLLA Brid. - pustlehine
bartraamia. 1st loc.: Harjumaa Co.,
Tallinn, Rocca al Mare, on sandstone, 11
Apr. 1926, leg. & det. T. Lippmaa (TU).

Bryum ArcTicuM (R. Brown) B., S. & G. -
arktika pungsammal. 1st loc.: Harjumaa
Co., Vaike-Pakri Is., on a cliff in the north-
ern part of island, 1 Aug. 1995, leg. T.
Ploompuu, det. L. Kannukene (TAL).

BrYuM cALOPHYLLUM R. Brown - laialehine
pungsammal. 1st loc.: Harjumaa Co., val-
ley of the Kroodi Stream near the Kroodi
Village, on the moist, sandy, periodically
flooded ground, 15 Aug. 1935, leg. & det.
T. Lippmaa (TU).

BRYUM KLINGGRAEFFI Schimp. - Klinggraeffi
pungsammal. 1st loc.: Saaremaa Co.,
Saaremaa Is., Kihelkonna-Veere road,
about 3 km from Kihelkonna, on a big er-
ratic boulder covered with limestone-rich
dust, 24 July 1979, leg. & det. L.
Kannukene (TBA); 2nd loc.: Harjumaa Co.,
Tallinn, Keemia St. 41, in the garden on
beds, 5 Sep. 1995, leg. & det. L.
Kannukene (TAL).

DICRANELLA SCHREBERIANA var. ROBUSTA (Schimp.
ex Braithw.) Crum & Andr. 1lst loc.:
Viljandimaa Co., Képu, Tipu, near Réaksi
Farm in a wet forest, 10 July 1988, leg. &
det. M. Leis (TU); 2nd loc.: Viljandimaa
Co., Loodi, on moist meadow near the
Sinialliku Stream between Carex hum-
mocks, 6 June 1996, leg. K. Vellak, det.
M. Leis (TAA).

DicHELYMA cAPILLACEUM (Hedw.) Myr. - juus-
kiilsirbik. 1st loc.: Jogevamaa Co., in the
Muda River on stones, 20 May 1975, leg.
& det. L. Kannukene (TAA, TAL); 2nd loc.:
Laane-Virumaa Co., Kaukvere Forestry,
on a stone in a dry stream, 18 Aug. 1995,

leg. N. Ingerpuu, det. K. Vellak (TAA).

PHyscoMITRIUM EURYSTOMUM Sendt. — vaike
miutshellik. 1st loc.: Harjumaa Co.,
Tallinn, Keemia St. 41, in the garden on
beds, 5 Sep. 1995, leg. & det. L.
Kannukene (TAL).

PoHLIA spHAGNICOLA (B., S. & G.) Broth. -
rabapirnik. 1stloc.: Jégevamaa Co., Endla
Nature Reserve, Mannikjarve Bog, be-
tween peatmosses, Sep. 1996, leg. R.
Stamer, det. N. Ingerpuu, L. Kannukene
(TAA). 2nd loc.: Ida-Virumaa Co., in the
northern part of the Sirtsi Bog, on a hum-
mock in a quagmire, Aug. 1996, leg. T.
Ploompuu, det. L. Kannukene, (TAL).

RacomIiTrRIUM ELONGATUM Frish. - pikalehine
harmik. 1st loc.: Harjumaa Co., Naissaar
Is., on a sandy beach ridge of the south-
ern coast, 14 Aug. 1993, leg. & det. L.
Kannukene (TAL).

RuyTiDIUM RUGOsSUM (Hedw.) Kindb. -
kurdsammal. 1st loc.: Harjumaa Co.,
Vaike-Pakri Is., on a limestone shingle
ridge of the south-eastern coast, 31 May
1995, leg. & det. L. Kannukene (TAL, TAA).

SCHISTIDIUM RIVULARE var. RIVULARE (Brid.) Limpr.
1st loc.: Jogevamaa Co., on stones on the
bank of Muda River, 20 May 1975, leg. &
det. L. Kannukene (TAA, TAL); 2nd loc.:
Harjumaa Co., Kostivere Karst Area, July
1990, leg. M. Temina, det. L. Kannukene
(TAL); 3rd loc.: Saaremaa Co., Saaremaa
Is., Tornimé&e, on stone, 1995, leg. K. Ruus,
det. L. Kannukene (TAL).

TETRAPLODON MNIOIDES (Hedw.) B. & S. — punane
tetraploodon. 1st loc.: Saaremaa Co.,
Saaremaa Is., on Harilaid Peninsula, in
central part in a Calluna pine forest, June
1996, leg. H. Orav, det. L. Kannukene
(TAL).

New localities of bryophytes rare
in Estonia

MARCHANTIOPSIDA — HELVIKSAMBLAD
ANASTROPHYLLUM HELLERIANUM (Nees ex Lindenb.)
Schust. 4th loc.: Ida-Virumaa Co.,
Kaukvere Primeval Forest, on a big log, 18
Aug. 1996, leg. K. Vellak, det. N. Ingerpuu
(TAA); 5th loc.: Raplamaa Co., Vardi For-
estry, in an alvar forest near road, 54 km



from Tallinn towards Parnu, on a log, 17
June 1996, leg. & det. N. Ingerpuu (TAA);
6th loc.: Tartumaa Co., Alam-Pedja Nature
Reserve, Nugissaare, on a log, 4 Sep. 1996,
leg. & det. N. Ingerpuu (TAA); 7th loc.:
Tartumaa Co., Alam-Pedja Nature Re-
serve, Poltsamaa Bog, Peterna Nina, in the
forest on a log, 11 July 1996, leg. & det.
N. Ingerpuu (TAA).

BARBILOPHOZIA KUNZEANA (HUib.) K. Mull. 3rd loc.:
Laane-Virumaa Co., the field of erratic
boulders in the northern part of the Kdsmu
Peninsula, on stones, litter and mosses,
11 June 1994., leg. M. Leis, det. N.
Ingerpuu (TAA); 4th loc.: Viljandimaa Co.,
1 km SE of the Tipu Schoolhouse, in a
swampy forest on litter, 24 June 1994, leg.
& det. N. Ingerpuu (TAA).

CEPHALOZIA LOITLESBERGERI Schiffn. 3rd loc.:
Parnumaa Co., near Rongu Bog, forest sq.
no. 165, 7 Aug. 1996, leg. & det. N.
Ingerpuu (TAA).

CALYPOGEIA SPHAGNICOLA (H. Arn. & J. Perss.)
Warnst. & Loeske. 5th loc.: Jogevamaa
Co., Endla Nature Reserve, Mannikjarve
Bog, between Sphagnum, Aug. 1996, leg.
R. Stamer, det. N. Ingerpuu; 6th loc.:
Laane-Virumaa Co., Tudu, Jarvesoo Bog,
between Sphagnum, 7 Oct. 1996, leg. T.
Ploompuu, det. N. Ingerpuu (TAA).

GEOCALYX GRAVEOLENS (Schrad.) Nees. 7th loc.:
Jogevamaa Co., Alam-Pedja Nature Re-
serve, Poltsamaa Bog, Peterna Nina, in the
forest near a stream, on soil and litter,
11 July 1996, leg. & det. N. Ingerpuu (TAA).

LEJEUNEA cavIFOLIA (Ehrh.) Lindb. 6th loc.:
Parnumaa Co., Nigula Nature Reserve, for-
estride 76/77, on aspen trunks on mosses,
4 Aug. 1996, leg. & det. N. Ingerpuu (TAA).

METZGERIA CONJUGATA Lindb. 1st loc.:
Parnumaa Co., Nigula Nature Reserve, for-
est sq. no. 80, in nemoral forest on a gran-
ite stone, 18 July 1996, leg. & det. N.
Ingerpuu (TAA). No precise localities were
known for this species earlier, just a lit-
erature reference.

LopHoziA BANTRIENSIS (Hook) Steph. 4th loc.:
Raplamaa Co., Jalase Village Reserve,
Seavanni Springs E of the Parka Bog, in a
spring stream on mud and on decaying
wood, 4 May 1995, leg. & det. N. Ingerpuu
(TAA).

LopHoziA RUTHEANA (Limpr.) Howe. 2nd loc.:
Jogevamaa Co., Endla Nature Reserve,
near Haava Spring, 12 July 1995, leg. &
det. N. Ingerpuu (TAA); 3rd loc.: Harjumaa
Co., Kernu Forestry, Ktulmallika Fen,
among mosses, 27 July 1995, leg. K.
Vellak, det. N. Ingerpuu (TAA); 4th loc.:
Tartumaa Co., Alam-Pedja Nature Re-
serve, Kariste Bog, 1 Sep. 1996, leg. & det.
N. Ingerpuu (TAA).

RiccarRDIA CHAMAEDRYFOLIA (With.) Grolle. Sth
loc.: Jogevamaa Co., Kursi Forestry, sq.
no. 328, open area, on the bank of a bomb
crater, on sand, 20 Aug. 1993, leg. L.
Kannukene, det. N. Ingerpuu (TAA); 6th
loc.: Tartumaa Co., E of Palupéhja Village,
Kulu Bog, 9 May 1996, leg. & det. N.
Ingerpuu (TAA).

RiccaRrDIA INCURVATA Lindb. 2nd loc.: Jogevamaa
Co., Alam-Pedja Nature Reserve, former
military area S of the Pedja River, on sandy
soil, 30 July 1996, leg. H. Krall, det. N.
Ingerpuu (TAA); 3rd loc.: Ld&ne-Virumaa
Co., in the south-western part of Varudi
Bog, on peaty soil, 4 Oct. 1996, leg. T.
Ploompuu, det. N. Ingerpuu (TAA).

SCAPANIA APICULATA Spruce. 2nd loc.:
Viljandimaa Co., 1 km NE of the Tipu
Schoolhouse, in a forest near road on de-
caying wood, leg. & det. N. Ingerpuu (TAA):
3rd loc.: Ida-Virumaa Co., Kaukvere Pri-
meval Forest, on a big log, 18 Aug. 1995,
leg. K. Vellak, det. N. Ingerpuu (TAA); 4th
loc.: Parnumaa Co., W of Kodaja Bog, in a
ditch on forest ride 144/145, on decaying
wood, 8 Aug. 1996, leg. & det. N. Ingerpuu
(TAA).

ScapaNia caLcicoLa (H. Arn. & I. Press.) Ingh.
2nd loc.: Saaremaa Co., Saaremaa Is., Loo
Alvar, 23 June 1993, leg. E. Roosaluste,
det. N. Ingerpuu (TU); 3rd loc.: Hiiumaa
Co., Aruktla Alvar, 11 Aug. 1993, leg. M.
Zobel, det. N. Ingerpuu (TU).

ScAPANIA UMBROSA (Schrad.) Dum. 3rd loc.:
Parnumaa Co., Nigula Nature Reserve, for-
estride 114/119, on decaying wood, 3 Aug.
1996, leg. & det. N. Ingerpuu (TAA).

Scapania UNDULATA (L.) Dum. 2nd loc.: Ida-
Virumaa Co., Kaukvere, forest sq. no. 190,
in a stream on stones and decaying wood,
12 Aug. 1996, leg. & det, N. Ingerpuu (TAA);
3rd loc.: Parnumaa Co., W of Kodaja Bog,
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in a ditch on forest ride 144/145, on de-
caying wood, 8 Aug. 1996, leg. & det.
N.Ingerpuu (TAA); 4th loc.: PArnumaa Co.,
Nigula Nature Reserve, in a ditch on for-
est ride 87/88, on decaying wood, 5 Aug.
1996, leg. & det. N.Ingerpuu (TAA).

TRITOMARIA QUINQUEDENTATA (Huds.) Buch. 6th
loc.: Raplamaa Co., Jalase Village Reserve,
Abru Alvar Forest, beside a road near
Huntaugu, on a granite stone, 6 May 1995,
leg. & det. N. Ingerpuu (TAA).

BRYOPSIDA — LEHTSAMBLAD

AMBLYSTEGIUM CONFERVOIDES (Brid.) B. S. & G.
2.nd loc.: Saaremaa Co., Saaremaa Is.,
Undva CIiff, on soil, 28 July 1969, leg. &
det. L. Kannukene (TAA, TAL).

AmBLYSTEGIUM TENAX (Hedw.) C. Jens. 5th loc.:
Ida-Virumaa Co., on a limestone outcrop
in the Toérvajde Stream, 19 July 1977, leg.
& det. L. Kannukene (TAA, TAL); 6th loc.:
Viljandimaa Co., Loodi Pérguorg, on stones
in the Viraski Stream, 13 May 1996, leg.
& det. N. Ingerpuu (TAA); 7th loc.:
Parnumaa Co., Nigula Nature Reserve, for-
est ride 76/77, in Arakaoja Stream on a
granite stone, 4 Aug. 1996, leg. & det. N.
Ingerpuu (TAA).

ATRICHUM ANGUSTATUM (Brid.) B. & S. 2nd loc.:
Ida-Virumaa Co., Kurtna, on peat on the
bank of Ahvenjarve Lake, 19 July 1993,
leg. & det. L. Kannukene (TAL); 3rd loc.:
Joégevamaa Co., Alam-Pedja Nature Re-
serve, S of the Pedja River, former mili-
tary open area, on sandy soil, 30 July 1996,
leg. & det. N. Ingerpuu (TAA).

BarTRAMIA POMIFORMIS Hedw. 3rd loc.: Ida-
Virumaa Co., in a swampy forest W of
Soérumaa, 2 June 1932, leg. & det. T.
Lippmaa (TU); 12 June 1932, leg. S. Talts,
det. L. Kannukene (TAA, TAL); 4th loc.:
Viljandimaa Co., Loodi Nature Park,
Maéaemets, on a sandy roadside, 17 June
1996, leg. & det. M. Leis (TU).

BRACHYTHECIUM STARKEI (Brid.) B., S. & G. 4th
loc.: Harjumaa Co., Naissaar Is., spruce
forest on the southern part of the island,
on the ground beside footpath, 1 Aug 1993,
leg. L. Kannukene, det. L. Hedenéas (TAL);
5th loc.: Saaremaa Co., Vilsandi National
Park, Vilsandi Is., in pine forest on a de-
caying juniper, 5 July 1996, leg./det. L.
Kannukene (TAL); 6th loc.: Tartumaa Co.,
Varnja, on willow roots, 16 Aug. 1988, leg./

det. A. Kalda (TAA).

BracHYTHECIUM TURGIDUM (Hartm.) Kindb. 4th
loc.: Harjumaa Co., Suur-Pakri Is., on a
denudated limestone on the bottom of a
bomb crater in the northern part of island,
17 June 1994, leg. & det. L. Kannukene
(TAL).

Bryum BLINDII B., S. & G. 2nd loc.: Saaremaa
Co., Kalarahu Is., in a juniper shrubbery
on ground, 28 May 1978, leg. & det. L.
Kannukene (TAL).

Bryum mamILLATUM Lindb. 2nd loc.: Harjumaa
Co., Vaike-Pakri Is., on the north-west-
ern coast on concrete, 17 May 1994, leg.
& det. L. Kannukene (TAL).

Bryum wARNEUM Bland. 4th loc.: Saaremaa Co.,
Vilsandi Is., on the northern coast, 20 July
1933, leg. & det. T. Lippmaa (TU); on
biohermic dolomite, 4 July 1996, leg. &
det. L. Kannukene (TAL); Sth loc.:
Raplamaa Co., Jalase Village Reserve,
Karukella Alvar, on the ground, Aug. 1994,
leg. & det. L. Kannukene (TAL).

CALLIERGON MEGALOPHYLLUM Mik. 2nd loc.:
Poélvamaa Co., Varska, submerged in the
Kaanjarve Lake, 21 Sep. 1994, leg. & det.
L. Kannukene (TAL, TAA).

CawmpyLiUM HALLERI (Hedw.) Lindb. 3rd loc.:
Harjumaa Co., Kernu Forestry,
Kulmallika, on the bank of a ditch, on lime-
stone, 2 July 1995, leg. & det. N. Ingerpuu
(TAA); 4th loc.: Tartumaa Co., in a drained
birch grove at Ulenurme, 30 Sep. 1995,
leg. M. Temina, det. L. Kannukene (TAL).

DicHELYMA FALCATUM (Hedw.) Myr. 4th loc.: Ida-
Virumaa Co., Kaukvere Primeval Forest,
sq. no. 190, on a dead branch in a dry
stream, 18 Aug. 1995, leg. & det. N.
Ingerpuu (TAA); 5th loc.: Viljandimaa Co.,
Loodi Pérguorg, on stones in the Viraski
Stream, 13 May 1996, leg. & det. K. Vellak
(TAA).

DicHoponTiuM PELLUCIDUM (Hedw.) Schimp. 4th
loc.: Viljandimaa Co., Loodi Pérguorg, on
stones in the Viraski Stream, 13 May
1996, leg. N. Ingerpuu, det. L. Kannukene
(TAA); 5th loc.: Viljandimaa Co., Oisu, on
a stone on the Vidva River bank, 17 June
1996, leg. & det. M. Leis (TU); 6th loc.:
Pélvamaa Co., Suur-Taevaskoda, Ahja
River bank, on sandstone, 13 Aug. 1996,
leg. & det. N. Ingerpuu (TAA).

DicrANELLA sUBULATA (Hedw.) Schimp. 4th loc.:



Jogevamaa Co., Kursi Forestry, on a clean-
cut area in a rut, 20 July 1994, leg. & det.
M. Leis (TU); 5th loc.: Ida-Virumaa Co.,
Oonurme Forestry,. Kaukvere, Vaccinium-
type pine forest, on a sandy hummock of
roots of a wind-fallen tree, 18 Aug. 1995,
leg. N. Ingerpuu, K. Vellak, det. M. Leis
(TU).

DicraNuM FLEXICAULE Brid. 7th loc.: Tartumaa
Co., Alam-Pedja Nature Reserve in the
northern part of the Karisto Bog in a
swampy forest, 22 Aug. 1996, leg. & det.
N. Ingerpuu (TAA).

DicrRANUM MONTANUM var. TRUNCICOLUM (De Not.)
Podp. 3rd loc.: Raplamaa Co., Jalase Vil-
lage Reserve, Huntaugu Alvar Forest, on
a small stone, 12 Aug. 1994, leg. & det. L.
Kannukene (TAL) ; 4th loc.: Raplamaa Co.,
Jalase Village Reserve, on a big erratic
boulder near the Mullasoo Bog, 3 May
1995, leg. & det. L. Kannukene (TAL).

DicranuMm VIRIDE (Sull. & Lesq.) Lindb. 5th loc.:
Laadne-Virumaa Co., Ragavere Mu.,
Voélumaéae Village, 0.5 km W of Tammemaéae
Farmhouse, on an oak trunk, 17 Aug. 1996,
leg. & det. N.Ingerpuu (TAA).

EucLabium vERTICILLATUM (Brid.) B., S. & G. 1st
loc.: Saaremaa Co., Saaremaa Is.,
Mustjala, Kooru Leik Stream, limestone
cliff of the streambank, in crevices, 29
July 1969, leg. & det. L. Kannukene (TAL,
TAA). Specimen, collected by A. Uksip in
1933 and identified by E. Varep as E.
verticillatum (Ingerpuu et al., 1994), is
Gymnostomum aeruginosum.

FIsSIDENS GRACILIFOLIUS Brugg.-Nann. & Nyh. 2nd
loc.: Ida-Virumaa Co., Ontika, on sand-
stone at the foot of the cliff, 10 June 1993,
leg. & det. N. Ingerpuu, K. Vellak (TAA);
3rd loc.: Saaremaa Co., Vilsandi National
Park, juniper alvar meadow in the north-
ern part of Vilsandi Is., on a shaded lime-
stone outcrop, in crevices, 2 July 1996,
leg. & det. L. Kannukene (TAL).

FissipEns pusiLLus (Wils.) Milde. 6th loc.:
Harjumaa Co., Rannaméisa CIliff, on
shaded sandstone outcrop, 29 March 1974,
leg. & det. L. Kannukene (TAA).

GYMNOSTOMUM AERUGINOSUM Sm. 3rd loc.:
Harjumaa Co., Pakri Peninsula, Leetse
Cliff, on outcrop, 31 May 1933, leg. A. Uksip
(see Eucladium verticillatum), det. L.
Kannukene (TU); 4th loc. Harjumaa Co.,

Véaike-Pakri Is., on a moist limestone out-
crop of the glint on the northern coast, 18
May 1994; 30 May 1995 leg. & det. L.
Kannukene (TAL).

HyLrocomiumMm uUMBRATUM Hedw. 4th loc.:
Jogevamaa Co., Huuksi Forestry, 1,5 km
from the Kapu road crossing towards
Koeru, in a mixed forest, 10 June 1996,
leg. & det. K. Vellak (TAA).

IsopTERYGIOPSIS PULCHELLA (Hedw.) Iwats. 2nd
loc.: Harjumaa Co., Tallinn, 19th c., E.
Russow (Malta, 1930); 3rd loc.: Ida-
Virumaa Co., Kurtna, in a drained forest
E of the Haugjarve Lake, 20 July 1993,
leg. & det. L. Kannukene (TAL).

IsoTHECIUM MYUSUROIDES Brid. 2nd loc.: Laane-
Virumaa Co., forest in the centre of the
Kéasmu Peninsula, on stone, 10 June 1994,
leg. & det. N. Ingerpuu (TAA); 3rd loc.: Ida-
Virumaa Co., 1 km E of Tudu, in a mixed
forest on a big granite block, 12 Aug. 1996,
leg. & det. M. Leis (TU).

MEeEsia uLiGINOosA Hedw. 3rd loc.: La&ane-
Virumaa Co., Sdmi-Kuristiku Bog, on sides
of hummocks, 10 Aug. 1996, leg. T.
Ploompuu, det. L. Kannukene (TAA,TAL).

PraGiopus OEDERIANA (Sw.) Crum & Anders. 6th
loc.: Harjumaa Co., Tiskre Cliff, 20 Aug.
1932, leg. & det. T. Lippmaa (TU).

PLAGIOTHECIUM LATEBRICOLA B.,S. & G. 4th loc.:
Harjumaa Co., Viimsi Forestry, alder-birch
forest, on a base of an alder trunk, 5 June
1969, leg. L. Kannukene, det. L. Hedenés
(TAA); 5th loc.: Viljandimaa Co., Loodi
Porguorg, on a trunkbase, 13 May 1996,
leg. & det. K. Vellak (TAA); 6th loc.:
Parnumaa Co., Nigula Nature Reserve, for-
est sq. no. 89, on a stone under the roots
of a fallen tree, 5 Aug. 1996, leg. & det.
M. Leis (TU).

PLAGIOTHECIUM RUTHEI Limpr. 3rd loc.: Laane-
Virumaa Co., Kdsmu, swampy forest near
the road crossing towards Kerip61lu, on
ground, 10 June 1994, leg. K. Vellak, det.
N. Ingerpuu (TAA).

PraciotHECIUM unDULATUM (Hedw.) Schimp. 3rd
loc.: Hiilumaa Co., Hiiumaa Is., Tornimée
Forestry, in a spruce forest on ground, 14
Aug. 1995, leg. U. Puttsepp, det. N.
Ingerpuu (TAA); 4th loc.: PArnumaa Co.,
Nigula Nature Reserve, forest sq. no. 70,
in an old spruce forest on ground, 4 Aug.
1996, leg. & det. M.Leis (TU).
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PocoNaTuM DENTATUM (Brid.) Brid. 5th loc.: Ida-
Virumaa Co., Kurtna, pine forest W of the
Sargjarve Lake, on ground, 19 Sep. 1994,
leg. & det. L. Kannukene (TAL); 6th loc.:
Viljandimaa Co., on sandstone outcrops of
the Vidva River bank, 17 June 1996, leg.
& det. M. Leis (TU); 7th loc.: Parnumaa
Co., Sauga, in a birch forest near the
Nurme Bog, 26 June 1996, leg. & det. M.
Leis (TU).

PoHLiA BULBIFERA (Warnst.) Warnst. 3rd loc.:
Harjumaa Co., coastal dunes of the Keibu
Bay, on moist sand, 10 Aug. 1996, leg. &
det. L. Kannukene (TAL).

PorTia pDAvAaLLIANA (Sm.) C. Jens. 4th loc.:
Laanemaa Co., on the boundary of the mu-
nicipalities of Taebla and Ridala, on a
ploughed field N of the Laheva Village, on
moist calcareous soil, 15 Oct. 1995, leg.
T. Ploompuu, det. L. Kannukene (TAL).

SCHISTIDIUM RIVULARE var. LATIFOLIUM (J. E. Zett.)
Crum & Anders. 2nd loc.: Harjumaa Co.,
Kostivere Karst Area, on limestone, July
1990, leg. M. Temina, det. L. Kannukene
(TAL), 3rd loc.: Harjumaa Co., Maardu
Quarry, on a limestone, July 1990, leg.
M. Temina, det. L. Kannukene (TAL); 4th
loc.: Harjumaa Co., Vasalemma Quarry,
1991, leg. M. Temina, det. L. Kannukene
(TAL).

SELIGERIA CALCAREA (Hedw.) B., S. & G. 5th loc.:
Harjumaa Co., Pakri Peninsula, on shaded
limestone of the Leetse Cliff, 05 May 1994,
leg. & det. L. Kannukene (TAL).

SELIGERIA PUSILLA (Hedw.) B., S. & G. 3rd loc.:
Harjumaa Co., Vaike-Pakri Is., on lime-
stones of the glint on the north coast, 18
May 1994, leg. & det. L. Kannukene (TAL);
4th loc.: Harjumaa Co., Pakri Peninsula,
on shaded limestone of the Leetse CIiff,
S5 May 1994, leg. & det. L. Kannukene
(TAL).

SPHAGNUM LINDBERGI Schimp. ex Lindb. 7th
loc.: Jogevamaa Co., Endla Nature Re-
serve, Mannikjarve Bog, 3 Sep. 1996, leg.
& det. R. Stamer (TAA).

THAMNOBRYUM ALOPECURUM (Hedw.) Gang. 5th
loc.: Viljandimaa Co., Loodi Pérguorg, on
stones in the Viraski Stream, 13 May
1996, leg. & det. N. Ingerpuu (TAA); 6th
loc:. Viljandimaa Co., sandstone outcrops
near Oisu, on a stone near the Vidva River

17 June 1996, leg. & det. M. Leis (TU).

TorTELLA RIGENS Alb. 3rd loc.: Harjumaa Co.,
Vaike-Pakri Is., on the glint in the north-
ern part of the island, 18 May 1994, leg. &
det. L. Kannukene (TAL); 4th loc.:
Harjumaa Co., Suur-Pakri Is., on alvar in
the northern part of the island, 12 June
1996, leg. & det. L. Kannukene (TAL).

TorTULA LINGULATA Lindb. 7th loc.: Valgamaa
Co., on sandstone of the Helme Cave, 31
July 1995, leg. & det. N. Ingerpuu (TAA).

TrREMATODON AMBIGUUS (Hedw.) Hornsch. 6th
loc.: Ida-Virumaa Co., 1 km E of Tudu, in
a mixed forest on a ditchbank, 12 Aug.
1996, leg. & det. M. Leis (TU).

DISCUSSION

New localities for 54 very rare (1-3 localities)
and rare (4-7 localities) species and two vari-
eties have been found for Estonia. Also, 13
species and 4 varieties have been found new
for Estonia from recent or earlier collections
and from literature data. For liverworts three
new taxa must be added to the list.
Jungermannia subulata Evans was identified by
J. Vana from specimen, no. 459 (labelled as
Cephalozia pleniceps) in the exsiccata
Bryotheca Baltica of J. Mikutowicz, S-PA
(Vana, 1973). The exsiccata specimen no. 459
in TU does not contain Jungermannia subulata.

Metzgeria conjugata Lindb. and Scapania
apiculata Spruce had been reported only once
on the territory of Estonia last century. The
first species is on the northeastern border of
its distribution and lacking in Latvia and
Lithuania. Scapania apiculata together with
Anastrophyllum hellerianum (Nees ex Lindenb.)
Schust. grows mainly on large logs. Such logs
can be found only in more or less primeval
forests — which are quite rare in Estonia
nowadays.

New localities have been found for
Barbilophozia lycopodioides (Wallr.) Loeske, B.
hatcheri (Evans) Loeske, Jungermannia
caespiticia Lindenb. and Riccia fluitans L. They
are no longer considered rare species in Es-
tonia.

Fourteen new moss taxa are reported for
the first time in Estonia. Two of them -
Bartramia ithyphylla Brid. and Bryum
calophyllum R. Brown were found during the



reorganization of the TU herbarium.

The find of Dichelyma capillaceum (Hedw.)
Myr. which belongs to the category of vulner-
able species in the Red Data Book of Euro-
pean Bryophytes (Schumacker & Martiny,
1995) is noteworthy. Both species of the ge-
nus Dichelyma (D. falcatum (Hedw.) Myr. and
D. capillaceum) are rare because they can only
be found in Estonia in such relatively rare
habitats as periodically submerged stones or
branches in unpolluted streams of forests.

Several new species have been found re-
cently on the North Estonian islands. These
islands have been closed to researchers for
almost 50 years since they were part of the
military border zone of the former Soviet Un-
ion. Three new species were found on the Pakri
islands — Aloina rigida (Hedw.) Limpr., Bryum
arcticum (R. Brown) B., S. & G. and Rhytidium
rugosum (Hedw.) Kindb. (Kannukene, 1995.).
Interesting is also the find of Aulacomium
palustrevar. imbricatum B., S. & G. on the alvars
of the Pakri islands and Jalase Village Re-
serve. It prefers dryer habitats, contrary to
var. palustre.

New localities for Bryum blindii B., S. &
G., Meesia uliginosa Hedw. and Isopterygiopsis
pulchella (Hedw.) Iwats. have been found.
These species were earlier found only in one
or two localities each in the previous century
and were therefore considered to be extinct
in Estonia (Kalda et al., 1992).

Remarkable is the new locality of Dicranum
viride (Sull. & Lesq.) Lindb. It grows abundantly
on about hundred years old oak trunks near
Volumae village. This species is included to
the Red Data Book of European Bryophytes.

Andreaea rupestris Hedw., Bryum
neodamense Itzig. ex C. Mull., Drepanocladus
tenuinervis T. Kop., Hypnum pratense (Rabenh.)
W. Koch ex Hartm. and Pohlia proligera (Lindb.
ex Breidl.) Lindb. ex H. Arn. are no longer
considered to be rare since they have now
been found from more than 7 localities in Es-
tonia.

Two species Orthotrichum tenellum Bruch ex
Brid. and Ditrichum heteromallum (Hedw.) Britt.
must be excluded from the list of Estonian
bryophytes. The former specimen was identi-
fied as Orthotrichum pallens Bruch ex Brid. by
J. Lewinsky-Haapasaari and latter as Ditrichum
flexicaule (Schwaegr.) Hampe by N. Malta
(Malta, 1930).
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Bryophyte communities of limestone grasslands
on Saaremaa and Vilsandi Islands

Mari Tobias and Leiti Kannukene
Institute of Ecology, 2 Kevade St., EE0001 Tallinn, Estonia

Abstract: Data of 202 sample plots from 18 limestone grassland sites on Saaremaa and Vilsandi Islands in the West-
Estonian Archipelago were analysed using the statistical method of interspecific association. The results allow the division of
the bryophyte species into two groups; named after the main species as the Ditrichum flexicanle community and the Dicranum
segparinm community. The former is distributed in open places with thin soil and a scarce grass layer, and the latter between
the shrubs where the grass layer is dense and, as compared to the first habitat, the soil is thicker. The species composition of
the Ditrichum flexicanle community coincides rather well with that of the Thuidium abietinum-Ditrichum flexicanle union widely
distributed on the limestone grasslands. Further studies are needed to describe the structure and development of the Dicranum
scoparinm community. The Stereodon-Camptothecium-Thuidinm union described on alvars is also expected to occur, but obviously
itis not well enough represented in the present dataset to be distinguished with the method used.

Kokkuvote: M. Tobias ja L. Kannukene. Loopealsete samblakooslused Saaremaal ja Vilsandil.

Saaremaa ja Vilsandi 18 looalalt parit andmete (202 kirjeldust) t66tlemisel kasutati lifkide koosesinemise statistilist analtiisi.
Tulemuste pohjal jaotati liigid kahte gruppi, mida olulise (keskse) liigi jargi nimetati vastavalt Ditrichum flexicanle ja Dicranum
seopariuns’i koosluseks. Esimene kooslus esineb avatud, 6hukese mullakihi ja héreda rohurindega aladel ning teine enam
p6osaste vahel, kus rohurinne on tihedam ning mullakiht tisedam. Ditrichum flexicante koosluse liigiline koosseis vastab tisna
hiisti loopealsetel laialt levinud Thuidium abietinum-Ditrichum flexicanle ihingule. Edasised uurimused on vajalikud selgitamaks
teise — Dicranum scopariun’i koosluse struktuuri ja arengut. Stereodon-Camprothecinm-1huidiuns’i Ghing on kiesolevas andmestikus

samuti esindatud, kuid mitte piisavalt, et teda saaks eristada antud meetodit kasutades.

INTRODUCTION

In Estonia phytosociological studies of the
bryophyte communities began with the works
of Lippmaa. He restricted the community con-
cept to the individual horizontal strata design-
ing a general classification scheme of all Es-
tonian plant communities. He distinguished
about 150 communities (unions), of which al-
most 1/3 were bryophyte communities
(Lippmaa, 1933, 1935, 1940). The unions are
separated according to the characteristic spe-
cies and the ecotope.

The limestone grasslands (alvars) are
habitats with xerophilous and calciphilous veg-
etation developed on the thin soil layer, re-
stricted to the Silurian and Ordovician out-
crops. The vegetation is rich in bryophyte spe-
cies, especially in mosses. On the alvars in
the West-Estonian Archipelago 119 bryophyte
species have been recorded (Kannukene,
1984, 1987). The large number and high
biomass of the bryophyte (and lichen) species
is considered to be the result of moderate graz-
ing (Albertson, 1950; Rosén, 1982). A too high
grazing pressure is reducing the species di-
versity on the alvars (Rosén & Sjogren, 1973)

! Authors’ taxonomy is not changed.

as well as a too low grazing pressure does
(During & Willems, 1986).

On the alvars Lippmaa (1933, 1940) has
described two unions: Thuidium abietinum-
Ditrichum flexicaule' and Stereodon-
Camptothecium-Thuidium. Trass (1949) in his
phytosociological study on Paasktila alvar ad-
ditionally described two unions: 1) Ditrichum
flexicaule on the exposed rock and on the karst;
2) Encalypta contorta on the walls of the deep
ditches. In the juniper shrubbery Trass (1949)
recognised the Pleurozium schreberi-Hylocomium
proliferum union described earlier on the sandy
soils (Lippmaa, 1933), and in alvar forests
(Laasimer, 1946). In many cases the main spe-
cies are mentioned in species lists when de-
scribing the alvar communities, but these do
not include the bryophyte communities
(Vilberg, 1927; Laasimer, 1965; Akkel, 1967,
a.o.).

In the present paper an attempt is made
to distinguish the main bryophyte species
groups with the help of interspecific associa-
tion and to compare the species composition
of these groups with those described earlier in



Estonia.

STUDY AREA

Study sites (in total 18) are located in the
coastal area of Saaremaa and Vilsandi islands
(Fig. 1). They were chosen to represent typi-
cal alvar habitats on Silurian limestones or
dolomites, which are often covered by gravel-
shingle deposits. All the sites chosen were
( 7
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Fig. 1. Location of the study sites.

subjected to moderate anthropogenic influ-
ence (grazing). The minimum area of the study
sites was about 2 ha.

Study sites include grasslands with sin-
gle shrubs and juniper shrublands. The ma-
jority of the study sites are situated on the
rendzic leptosols on coastal deposits (gravel
and shingle). The rest are on the rendzic
leptosols on limestone. The soils are thin (up
to 20 cm) and characterised by a high con-
tent of humus, carbonates and microelements
(Rooma, 1976; Rooma & Sepp, 1972). In A ho-
rizon of soils pH,, varies between 6.7-8.0.

The microclimatic conditions are rather
severe. The soil water is mostly accumulated
in spring. In summer during the vegetation
period the soil is often extremely dry when
the thin soil layer cannot retain moisture.
Frequent are great diurnal temperature fluc-
tuations, late colds in spring and a thin snow
cover in winter.

MATERIAL AND METHODS

The releves of bryophyte vegetation were made

on 1x1 m? sample plots laid out along the
transects across the study sites (total number
of releves is 202). Per cent cover of all
bryophyte species as well as the total cover of
vascular plants was estimated visually. Iden-
tification of bryophyte specimens was checked
in the laboratory when necessary. Nomencla-
ture follows Ingerpuu et al. (1994).

Statistical analysis of interspecific asso-
ciation is used for the recognition of plant com-
munities. It is well known that certain spe-
cies tend to grow together in certain locations,
while others never coexist. This idea is rep-
resented by the concepts of positive and nega-
tive associations. If two species are positively
associated, it means that they are growing
together more often than would be expected
by chance or random events. Conversely, a
negative association means that one species
is found growing without the other more of-
ten than would be expected by chance. The
different types of interspecific association pat-
tern may reflect similarity or dissimilarity of
ecological conditions, but factors like plant
strategies, competition and interaction are im-
portant too (Greig-Smith, 1969; Bates, 1982;
Kent & Coker, 1992).

For the association analyses all rare spe-
cies with constancy of less than 5 % were ex-
cluded and the percentage scale used in the
field was transferred into presence/absence
data. 22 from all 50 species identified were
used for the analyses. From these data 2x2
contingency tables were constructed and the
data were analysed following Greig-Smith
(1969). Chi-square values for interspecific as-
sociations were calculated using Yate’s cor-
rection. All associations with the expected
value in any one cell of the contingency table
less than 5 were rejected (Greig-Smith, 1969).

RESULTS AND DISCUSSION

The results of the association analysis are
shown in Table 1. In all 18 species show sta-
tistically significant associations. Three spe-
cies, Scleropodium purum, Bryum caespiticum
and Climacium dendroides, show a statistically
significant association (positive or negative)
with one other species. Two central species
are Ditrichum flexicaule and Dicranum scoparium,
showing interspecific associations with eleven
and ten other species, respectively. The other
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Table 1. The significant interspecific associations detected by

chi-square analysis;

+ positive, - negative (+ - p<0.05; ++ — p<0.01; +++ — p<0.001)

GR.  SPECIES 1 2 3 4 5 6

7 8 9 10 1112 13 14 15 16 17 18

1 Dz’lrz'p/mmﬂeximu/e b G
Tortella tortuosa X
Barbula convoluta X o+
Weissia brachycarpa X

Campylinm chrysophyllnm X

At

Encalypta streptocarpa
Fissidens dubius
Bryum pallens

10. Bryum caespiticum

11. Scleropodinm purnm

Voo NANTTRA LD -

+

Tortella fragilis X

++ o+ + -—- - ---

+++ +++ - --

++ -

12. Ctenidinm molluscum
13. Thuidinm abietinum
14. Homalothecium lutescens

X 4+t -

11 15. Climacinm dendroides
16. Hyloconzium splendens
17. Hypnum cupressiforme
18. Dicranum scoparinm

species occupy an intermediate position in this
range.

After the rearrangement of species, two
clear species groups emerge. The first in-
cludes the species from 1-11. The smaller
second group includes four species (15-18).
Both groups are characterised by several posi-
tive associations within the group and nega-
tive associations between the groups. The
space between those two groups is occupied
by the species Thuidium abietinum and
Homalothecium lutescens, which show negative
associations with the species of both groups,
but are positively associated with each other.
Ctenidium molluscum has no positive associa-
tions at all, because it occupies a special habi-
tat. It is known to grow in wet places, in the
areas, which are temporarily flooded.

However, the underlying processes that
cause positive and negative associations are
not easy to determine from a description of
pattern alone. Because the competitive inter-
actions are thought to be less important among
the bryophytes (and lichens) than among vas-
cular plants (Grime, 1977; During, 1992), the
associations reflect a similar response to the
ecological conditions.

The division of bryophytes into the two
groups is obviously derived from the different

ecological conditions occurring on the grass-
land. The first group is distributed in the open
places with thin soil and a scarce grass layer,
and the second between the shrubs were the
grass layer is dense and, as compared to the
first habitat, the soil is thicker. The mosaic
structure of open areas with a scarce grass
layer and the hummocks with a dense grass
layer is mainly created by the sheep grazing.
Among the species of the first group the dis-
tribution of Barbula convoluta, Weissia
brachycarpa and Bryum spp. is known to be
restricted to the open spots and they show a
strong preference for sheep paths and occa-
sional hoof prints (During & Willems, 1986).
Tortella spp. are reported to be sensitive to the
changes in light and moisture regime result-
ing from a dense summer herb layer (Watson
1960). These species are the most sensitive
to the cessation of grazing. Other species can
take advantage of slightly moister conditions
and shelter provided by the grass layer.

The species composition of Ditrichum
flexicaule community? (group I) corresponds with
the Thuidium abietinum-Ditrichum flexicaule un-
ion of Lippmaa (1933), a helophilous commu-
nity distributed on the ryhk (thin stony soils
developed on Silurian outcrops). The common
species beside the characteristic species are

2 Here the term community is used in general meaning without assessing its exact position in

the hierarchy of phytosociological systems.



Tortella tortuosa, Encalypta streptocarpa,
Homalothecium lutescens, Bryum spp., Ceratodon
purpureus (Lippmaa 1933), beside those
Fissidens dubius and Dicranum brevifolium
(Laasimer. 1946). Obviously the Ditrichum
flexicaule union by Trass (1949) is the Ditrichum
flexicaule-rich fragment of the above named
union. Similarly, the Tortelletum union
(Albertson, 1946, 1950) on the exposed bed-
rock where small amounts of soil occur in
patches locally, is the initial stage of the
Thuidium abietinum-Ditrichum flexicaule union.
Thuidium abietinum is present in the mature
stage of the union (Lippmaa 1933). According
to the association analysis the most impor-
tant species of the community is Ditrichum
flexicaule, together with Tortella tortuosa and
Fissidens dubius.

The Dicranum scoparium community (group
II) has common species with the Pleurozium
schreberi-Hylocomium proliferum union
(Lippmaa, 1933; Laasimer, 1946), e.g.
Dicranum scoparium and Hylocomium splendens.
But there exist also differences. Hypnum
cupressiforme, common on the grassland, is
not found on the ground in the forest. It is
sensitive to the substrate moisture conditions,
and in the forest it grows on the boulders or
tree trunks. Pleurozium schreberi is rarely
found on the grassland (according to our data
it is a rare species with constancy less than
S %). This group is better to be considered as
a separate community, not as a fragment of
the above named union. Further studies are
needed to describe the structure of the com-
munity and its different development stages.

On Abruka Island Lippmaa (1940) has de-
scribed the Stereodon-Camptothecium-Thuidium
union, which is distributed on the limestone
covered with glacial and postglacial deposits,
such as loam, sand, gravel, stones and er-
ratic blocks. Albertson (1950) has mentioned
the Camptothecium lutescens-Thuidium abietinum
union on the gravelly deposits in calcium-rich
places. Camptothecium synusia are described
also on chalk grasslands. Van Harperen
(1972), who studied Dutch chalk grasslands,
has mentioned the occurrence of
Camptothecium synusia on the driest spots with
highly calcareous soil, mainly on open grass-
land, but also occasionally below shrubs. In
the present data this community is not rep-

11

resented well enough to be distinguished, al-
though strong positive association is found
between Homalothecium lutescens and Thuidium
abietinum.

It may be concluded that the method used
separates well two bryophyte groups, which
can be distinguished also by ecological pref-
erences. Obviously it is possible to find one
more - dominated by Homalothecium lutescens
and Thuidium abietinum, but this is not repre-
sented well enough in the present dataset to
be distinguished with the interspecific asso-
ciation analysis.
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Bryophytes on small islands in four nature reserves of Estonia

Leiti Kannukene
Institute of Ecology, 2 Kevade St., EE0001 Tallinn, Estonia

Abstract: The bryophyte flora on the small islands of four nature reserves off the coast of Estonia (total area of islands
about 32 km?®) contains 246 species (37 liverworts, 209 mosses), i e. 48% of Estonian bryophyte flora. Of these 166 have
been found on the small islands of the Vilsandi National Park, 126 species on the islets of the Hiiumaa Islets Landscape
Reserve (West-Estonian Archipelago), 146 species in the Naissaar Nature Park and 109 species on the islets of the Kolga Bay
Islets Reserve (islands of the Gulf of Finland). 27 species found on the four nature reserves are rare or very rare in Estonia.

Kokkuvéte: L. Kannukene. Nelja Eesti looduskaitseala viikesaarte samblad.

Eesti viikesaarte samblafloora on liigirikas. Nelja kaitseala koosseisu jadvatelt vaikesaartelt (kogupindala ca 32 km?) on leitud
246 liiki (37 helvik- ja 209 lehtsamblaliiki) ehk 48 % Eesti samblaliikidest. Nendest 27 liiki kuuluvad Eestis haruldaste ja viga
haruldaste samblaliikide hulka. Vilsandi rahvuspargi saartelt on teada 166, Hiiumaa laidude maastike kaitseala laidudelt 125,
Naissaare looduspargist 146 ja Kolga lahe laidude kaitseala laidudelt 109 samblaliiki.

INTRODUCTION

The bryophyte flora on the small islands (area
less than 40 km?) of four nature reserves off
the coast of Estonia (Fig. 1) was investigated.
The Vilsandi National Park (VNP) on the west-
ern coast of Saaremaa Island includes about
160 small islands and islets (area less than

Fig. 1. Map of study sites.

5 km?) and has a total area of 12.9 km?. The
largest of the islands is Vilsandi (8.75 km?).
The Hiiumaa Islets Landscape Reserve (HILR),
SE from Hiiumaa Island, includes 16 islets.
The largest of them are Saarnaki (1.5 km?)
and Hanikatsi (0.9 km?). The Naissaar Nature
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Park (NNP), about 9 km NW of Tallinn, is
18.6 km? in area. Ten small islets belong to
the Kolga Bay Islets Reserve (KBIR), approxi-
mately 60 km E of Tallinn. The largest islets
are Rammu (1.0 km?), Pedassaar (0.9 km?) and
Koipse (0.3 km?) (Loopmann, 1982).

The West-Estonian small islands are char-
acterised by outcrops of Silurian and
Ordovician limestone. The layer of Quaternary
deposits is sometimes very thin. The soils are
rich in carbonates. Naissaar Island and Kolga
Bay islets, belonging to the landscape region
of the North-Estonian coastal lowland, are dif-
ferent from the West-Estonian islands. The
bedrock is non-calcareous, the surronding sea
is deeper, and the climate is more continen-
tal than on the western islands (Ratas et al.,
1995).

The moss flora of the small islands of the
Vilsandi National Park (Vilsandi and Vesiloo
islands, Ulemine Vaika and Alumine Vaika,
Kalarahu and Matu islets) has been studied
since 1981 by Kannukene (1981, 1984, 1988a,
1988b, Vilsandi pusivaatlusalade ... 1991,
1993), by Tamm in 1979-1981 and by Leis in
1985, and the liverworts flora was studied by
Krall in 1990 (Ingerpuu et al., 1994). The
bryoflora of Saarnaki, Hanikatsi, Palgirahu,
Kajakarahu and Sainarahu islets, belonging
to the Hiiumaa Islets Landscape Reserve, was
explored in 1987-1992. The bryofloristical stud-
ies on the islets of the Kolga Bay Islets Re-
serve (Rammu, Koipse, Pedassaar, Rohusi,
Allu, Poéhja- and Loéuna-Malusi and
Vahekaare) were carried out in 1991-1992
(Kannukene, 1993; Ratas et al., 1995) and on
Naissaar Island in 1993. In 1995 Leis and
Vellak visited Naissaar Island. In the list, the
species found by them as new for Naissaar
Island, are marked with an asterisk (*).

The liverworts (ca 100 specimens) were
identified by Ingerpuu and Krall and are kept
in the Herbarium of the Institute of Zoology
and Botany (TAA). The mosses (ca 2400 speci-
mens) are stored in the Herbarium of the
Tallinn Botanical Garden (TBA) and in the
Herbarium of the Estonian Nature Museum
(TAL).

Earlier published data (Russow, 1864;
Malta, 1933; Lippmaa, 1935; Hayrén, 1936/
1937) are also included in the list below. The
species, recorded only in the first half of this

century, are marked by **. Nomenclature fol-
lows Ingerpuu et al. (1994).

LIST OF BRYOPHYTES

MARCHANTIOPSIDA
AYTONIACEAE

REBouLIA HEMISPHAERICA (L.) Raddi - VNP
MARCHANTIACEAE

MARCHANTIA POLYMORPHA L. — HILR; NNP

PREISSIA QUADRATA (Scop.) Nees — VNP
METZGERIACEAE

METZGERIA FURGATA (L.) Dum.
PELLIACEAE (PELLIALISED)

PeLLIA EPIPHYLLA (L.) Corda — NNP

P. NEEsIANA (Gott.) Limpr. — NNP
LOPHOZIACEAE

BARBILOPHOZIA ATTENUATA (Mart.) Loeske — NNP

B. BarRBATA (Schmid.) Loeske — VNP; HILR; NNP;
KBIR

B. HATCHERI (Evans) Loeske — KBIR

B. LycoprobpioiDEs (Wallr.) Loeske — HILR; *NNP

LopHOzIA BICRENATA (Schmid. ex Hoffm.) Dum.
- KBIR

L. exisa (Dicks.) Dum. — NNP

L. iNcisA (Schrad.) Dum. - *NNP

L. venTrRICcOSA (Dicks.) Dum. — NNP; KBIR

TRITOMARIA EXSECTIFORMIS (Breidl.) Loeske -
*NNP
PLAGIOCHILACEAE

PraGIoCHILA ASPLENIOIDES (L. emend. Tayl.) Dum.
— NNP
GEOCALYACEAE

CHILOSCYPHUS PALLESCENS (Ehrh. ex Hoffm.)
Dum. - NNP

LopPHOCOLEA BIDENTATA (L.) Dum. - VNP; HILR;
KBIR

— VNP; HILR

L. HETEROPHYLLA (Schrad.) Dum. - VNP; NNP;
KBIR

L. minorR Nees - VNP; HILR
CEPHALOZIELLACEAE

CepHALOZIELLA HAMPEANA (Nees) Schiffn. — HILR

C. DIVARICATA (Sm.) Schiffn. — KBIR
CEPHALOZIACEAE

CEPHALOZIA BICUSPIDATA (L.) Dum. - NNP

C. LunuLIFoLIA (Dum.) Dum. - *NNP

NoweELLIA cURVIFOLIA (Dicks.) Mitt. — VNP; NNP
LEPIDOZIACEAE

Bazzania TRILOBATA (L.) S. Grey — NNP

LeEriDOZIA REPTANS (L.) Dum. — NNP
CALYPOGEIACEAE

CALYPOGEIA INTEGRISTIPULA Steph. — NNP



SCAPANIACEAE

ScapaNia caLcicoLa (H. Arn. & J. Perss.)
Ingham. - VNP

S. IRRIGUA (Nees) Nees - *NNP

S. LiNGuLATA Buch - VNP
PSEUDOLEPICOLEACEAE

BLEPHAROSTOMA TRICHOPHYLLA (L.) Dum. — *NNP
PTILIDIACEA

PriLipium cIiLiARE (L.) Hampe — VNP; HILR; NNP;
KBIR

P. puLcHERRIMUM (G. Veb.) Vaino - VNP; HILR;
NNP; KBIR

RADULACEAE

Rapura comprLanaTAa (L.) Dum. - VNP; HILR;
NNP; KBIR
PORELLACEAE

PoreLLA cORDEANA (HUb.) Moore — VNP; HILR

P. pLaTtypHYLLA (L.) Pfeiff. — VNP
BRYOPSIDA
SPHAGNACEAE

S. capiLLiFoLIUM (Ehrh.) Hedw. — NNP; KBIR

S. cuspiDATUM Ehrh. ex Hoffm. — NNP

S. raLLax (Klinggr.) Klinggr. — NNP

S. FIMBRIATUM Wils. — KBIR

S. FLEXUOSUM Dozy & Molk. — NNP; KBIR

S. FuscuM (Schimp.) Klinggr. — NNP

S. GIRGENSOHNII Russ. — VNP; NNP

S. IMBRICATUM Hornsch. ex Russ. — KBIR

S. MAGELLANICUM Brid. — NNP; KBIR

S..PALUSTRE L. — NNP; KBIR

S. RIPARIUM Angstr. — *NNP

S. RUBELLUM Wils. — NNP; KBIR

S. sUBNITENS Russ. — KBIR

S. sQuARROSUM Crome - *NNP; KBIR

S. TERES (Schimp.) Angstr. — KBIR
ANDREAEACEAE

ANDREAEA RUPESTRIS Hedw. — NNP
TETRAPHIDACEAE

TETRAPHIS PELLUCIDA Hedw. — NNP; KBIR
POLYTRICHACEAE

ATRICHUM TENELLUM (R6hl.) B. & S. — VNP
A. unpuLaTUM (Hedw.) P. Beauv. - VNP; NNP
PoLyTrRicHUM coMMUNE Hedw. - VNP; HILR;
NNP; KBIR
var. PERIGONALE (Michx.) Hampe — NNP; KBIR
P. rFormosuMm Hedw. — VNP; NNP; KBIR
P. LONGISETUM Sw. ex Brid. - **VNP; HILR;
NNP; KBIR
. JUNIPERINUM Hedw. — VNP; HILR; NNP; KBIR
. PILIFERUM Hedw. - VNP; NNP; KBIR
. STRICTUM Brid. — VNP; NNP; KBIR

U'ud
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FISSIDENTACEAE
FissiDENS ADIANTHOIDES Hedw.
NNP
F. GraciLiroLius Brugg.-Nann. — VNP
F. puBius P. Beauv. — VNP; HILR;
var. MUCRONATUS (Limpr.) Waldh. — VNP;
HILR
F. exiuis Hedw. — VNP
F. pusiLLus (Wils.) Milde — HILR
F. taxiroLius Hedw. — VNP; HILR
DICRANACEAE
CERATODON PURPUREUS (Hedw.) Brid.
HILR; NNP; KBIR
CyNoDONTIUM STRUMIFERUM (Hedw.) Lindb. -
VNP; NNP
DicraNELLA CERVICULATA (Hedw.) Schimp. — NNP
DicraNUM BONJEANI De Not. — VNP; HILR; KBIR
. BREVIFOLIUM (Lindb.) Lindb. - VNP; HILR
. DRUMMONDII C. Mull. — NNP; KBIR
. FLAGELLARE Hedw. — NNP
. FUSCESCENS Sm. — NNP; KBIR
. MAJUS Sm. — NNP
. MONTANUM Hedw. - VNP; HILR; NNP; KBIR
var. TRUNCICOLUM (De Not.) Podp. - VNP; NNP
. scoPARIUM Hedw. - VNP; HILR; NNP; KBIR
var. ORTHOPHYLLUM (Brid.) Ménkem. — VNP;
KBIR
D. spurium Hedw. — NNP; KBIR
D. poLysETuM Sw. — VNP; NNP; KBIR
DisticHuM capiLLACEUM (Hedw.) B., S. & G. -
VNP; NNP
D. ncuinaTuMm (Hedw.) B,.S. & G. — **VNP
DITRICHUM FLEXICAULE (Schwaegr.) Hampe -
VNP; HILR; NNP
LEUCOBRYUM GLAUCUM (Hedw.) Angstr. — VNP
PARALEUCOBRYUM LONGIFOLIUM (Hedw.) Loeske —
VNP; HILR; NNP
ENCALYPTACEAE
ENcALYPTA RHABTOCARPA Schwaegr. — VNP
E. strREPTOCARPA Hedw. — VNP; HILR; NNP

— VNP; HILR;

- VNP;

il vivivivivivi

E. vuLcaris Hedw. — VNP
POTTIACEAE

BARBULA cONVOLUTA Hedw. — VNP; HILR; NNP;
KBIR

B. uncguicuLatA Hedw. - VNP; KBIR
BRYOERYTHROPHYLLUM RECURVIROSTRE (Hedw.)
Chen - VNP; NNP
DEsmaToDON HEIMII — VNP; HILR; KBIR
DipymopoN FaLLax (Hedw.) Zander — VNP; HILR
D. mwsuranus (De Not.) M. Hill. - VNP; KBIR
D. ricipuLus Hedw. - VNP; NNP; KBIR
GYMNOSTOMUM CALCAREUM Nees & Hornsch. -
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VNP

Puascum cuspipaTuMm Hedw. — VNP

PotTia BRYOIDES (Dicks.) Mitt. — VNP

P. pavaLLiana (Sm.) C. Jens. — VNP

P. INTERMEDIA (Turn.) Farnr. — VNP

PSEUDOCROSSIDIUM HORNSCHUCHIANUM (K. F.
Schultz) Zander - VNP; HILR

TORTELLA FRAGILIS (Drumm.) Limpr. — VNP; HILR

T. INCLINATA (Hedw. f.) Limpr. — VNP; HILR

T. TortUuosA (Hedw.) Limpr. — VNP; HILR

TortuLA MURALIS Hedw. - VNP; HILR; NNP;
KBIR

T. RURALIFORMIS (Besch.) Grout — VNP; HILR

T. rRUrALIS (Hedw.) Gaertn., Meyer & Schreb -
VNP; HILR; NNP; KBIR
var. caLcicoLa Grebe — VNP; NNP

T. suBuLAaATA Hedw. — VNP; HILR

WEIssIA BRACHYCARPA (Nees & Hornsch.) Jur. -
VNP

W. coNTROVERSA Hedw.
GRIMMIACEAE

GRIMMIA PULVINATA (Hedw.) Smith - VNP; NNR

G. TRICHOPHYLLA Grev. — VNP; HILR; NNP; KBIR

- VNP

RacoMITRIUM CANESCENS (Hedw.) Brid. - VNP;
NNP; KBIR

R. ELONGATUM Frish. — NNP

R. EricODES (Hedw.) Brid. — KBIR

R. HETEROSTICHUM (Hedw.) Brid. — VNP; NNP;
KBIR

R. LanuGiNosuM (Hedw.) Brid. — NNP

R. microcarpoN (Hedw.) Brid. — NNP; HILR;

KBIR

SCHISTIDIUM APOCARPUM (Hedw.) B. & S. — VNP;
HILR; NNP; KBIR

S. MARITIMUM (Turn.) B. & S. — KBIR

S. stricTUM (Turn.) Loeske &, Mart.
NNP

S. RIVULARE var. LATIFOLIUM (J. E. Zett.) Crum
& Anders. — KBIR
SELIGERIACEAE

SELIGERIA RECURVATA (Hedw.) B., S. & G. — HILR
FUNARIACEAE

FUNARIA HYGROMETRICA Hedw.
NNP; KBIR

PuyscomIiTRiUM PYRIFORME (Hedw.) Brid. -
**VNP
BRYACEAE

Bryum ALGcovicuMm Sendt. ex C. Mull.
HILR; NNP

Bryum ARGENTEUM Hedw. - VNP; NNP; KBIR

B. BLinDI B., S. & G. — VNP

B. caespiTicum Hedw. - VNP; HILR; NNP; KBIR

- VNP;

— VNP; HILR;

- VNP;

B. capriLLARE Hedw. - VNP; HILR; NNP

B. mBRICATUM (Schwaegr.) B. & S. — KBIR

B. wrtErRMEDIUM (Brid.) Bland. - **VNP; NNP

BryuMm PALLESCENs Schleich. ex Schwaegr. -
NNP; KBLR

B. pALLENS Sw. - VNP; HILR; NNP

B. pPSEUDOTRIQUETRUM (Hedw.) Gaertn., Meyer
& Schreb. — VNP; HILR; NNP; KBIR

B. uvLiciNosuMm Brid., B. & G. — NNP

B. warNEUM Bland. - VNP

LEPTOBRYUM PYRIFORME (Hedw.) Wils.
*NNP; KBIR

PoHLIA cruDA (Hedw.) Lindb. - HILR

P. nutans (Hedw.) Lindb. — VNP; NNP; KBIR.
var. LONGISETA (Brid.) Delog. — **VNP; KBIR

RuobpoBRYUM ONTARIENSE (Kindb.) Kindb. — VNP;
HILR

R. rRoseuM (Hedw.) Limpr. — VNP; HILR; NNP
MNIACEAE

MniuMm HORNUM Hedw. — VNP; HILR; NNP; KBIR

M. sTELLARE Hedw. — HILR; NNP; KBIR

- VNP;

Praciomnium AFFINE (Bland.) T. Kop. - VNP;
HILR; NNP; KBIR
P. cuspipaTuM (Hedw.) T. Kop. - VNP; HILR;

NNP; KBIR
. ELATUM (B. & S.) T. Kop. — VNP; HILR; NNP
. ELLIPTICUM (Brid.) T. Kop. — VNP; HILR; NNP
. MEDIUM (B. & S.) T. Kop. — VNP
. UNDALATUM (Hedw.) T. Kop. - VNP; NNP;
KBIR
Ruizomnium punctatuM (Hedw.) T. Kop. — HILR;
NNP; KBIR

'U'u'u'dg

AULACOMNIACEAE
AULACOMNIUM ANDROGYNUM (Hedw.) Schwaegr.
— VNP; NNP
A. pALUSTRE (Hedw.) Schwaegr. — VNP; HILR;
NNP; KBIR
BARTRAMIACEAE
PHiLonoTIs FONTANA (Hedw.) Brid. — HILR
ORTHOTRICHACEAE
ORTHOTRICHUM AFFINE Brid. — VNP; HILR; NNP;
KBIR
. ANOMALUM Hedw. - VNP; HILR; NNP; KBIR
. CUPULATUM Brid. - VNP
. DIAPHANUM Brid. - KBIR
. OBTUSIFOLIUM Brid. — NNP

. PALLENS Bruch - VNP; HILR; NNP

. puMiLUM Sw. — KBIR

. RUPESTRE Schleich. ex Schwaegr. — VNP;
HILR; KBIR

. spEciosuM Nees — VNP; HILR; NNP; KBIR

. COARCTATA (P. Beauv.) Hammar - VNP

O 0000000



U. crispa (Hedw.) Brid. — HILR; NNP

ZyGoDON VIRIDISSIMUS (Dicks.) Brid. — VNP
HEDWIGIACEAE

Hebpwicia ciuiata (Hedw.) P. Beauv.
HILR; NNP; KBIR
CLIMACIACEAE

CLiMACIUM DENDROIDES (Hedw.) Wils. & Mohr -
VNP; HILR; NNP; KBIR
LEUCODONTACEAE

ANTITRICHIA CURTIPENDULA (Hedw.) Brid. -
*VNP; HILR

LeEucopoN sciuroiDEs (Hedw.) Schwaegr. — VNP;
HILR; NNP

— VNP;

PrEROGONIUM GRACILE (Hedw.) Sm. - HILR
NECKERACEAE

NECKERA CRISPA Hedw. — VNP
THELIACEAE

MYURELLA JULACEA (Schwaegr.) B., S. & G. -
VNP
LESKEACEAE

PSEUDOLESKEELLA NERvOsA (Brid.) Nyh. - VNP;
HILR

PTERIGYNANDRUM FILIFORME Hedw. — HILR
THUIDIACEAE

ANoOMODON LONGIFOLIUS (Brid.) Hartm. - VNP;

HILR

HerLopium BLaNDOWH (Web. & Mohr) Warnst. —
KBIR

Tauipium ABIETINUM (Hedw.) B., S. & G. - VNP;
HILR; NNP; KBIR

T. peuicatuLum (Hedw.) Mitt. — VNP

T. PHILIBERTII Limpr. — VNP; HILR

T. REcOGNITUM (Hedw.) Lindb. — VNP
AMBLYSTEGIACEAE

AMBLYSTEGIUM COMPACTUM (C. Mull.) Aust. -
*VNP

A. serpPENs (Hedw.) B., S. & G. - VNP; HILR;
NNP; KBIR
var. JURATZKANUM (Schimp.) Rau & Herv. —
VNP; NNP; KBIR

A. suBTiLE (Hedw.) B., S. & G. — VNP

A. rRiPARIUM (Hedw.) B., S. & G. - HILR; NNP;
KBIR

A. variuM (Hedw.) Lindb. — VNP; NNP

CALLIERGON CORDIFOLIUM (Hedw.) Kindb. — NNP;
KBIR

C. GIGANTEUM (Schimp.) Kindb. - HILR; KBIR

C. sTRAMINEUM (Brid.) Kindb. — KBIR

CALLIERGONELLA CUSPIDATE (Hedw.) Loeske -
VNP; HILR; NNP; KBIR

CAMPYLIUM CHRYSOPHYLLUM (Brid.) Lange — VNP;
HILR
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. ELODES (Lindb.) Kindb. — VNP; HILR
. POLYGAMUM (B., S. & G.) J. Lange & C. Jens.
— VNP; HILR
. SOMMERFELTII (Myr.) J. Lange — VNP; HILR
. STELLATUM (Hedw.) J. Lange - VNP; HILR;
NNP; KBLR
var. PROTENSUM (Brid.) Bryhn ex Grout —
VNP; HILR
CRATONEURON FILICINUM (Hedw.) Spruce - VNP;
HILR;-NNP
DRrEPANOCLADUS ADUNcUS (Hedw.) Warnst. —
VNP; HILR; KBIR
D. cossoni (Schimp.) Loeske — VNP; HILR
D. vycopopioipEs (Brid.) Warnst. — VNP; HILR
D. SENDTNERI (Schimp. ex C. Mull.) Warnst. -
VNP; HILR
SANIONIA UNCINATA (Hedw.) Loeske — VNP; HILR;
NNP; KBIR
PALUSTRIELLA COMMUTATA (Hedw.) Ochyra — HILR
SCORPIDIUM SCORPIDIOIDES (Hedw.) Limpr. — VNP;
HILR
S. TURGESCENS (T. Jens.) Loeske — VNP; HILR
WARNSTORFIA EXANNULATA (B., S. & G.) Loeske
— VNP; HILR; NNP; KBIR
W. rLuiTans (Hedw.) Loeske — VNP; HILR; NNP;
KBIR
BRACHYTHECIACEAE
BracHyTHECIUM ALBICANS (Hedw.) B., S. & G. -
VNP; HILR; NNP; KBIR
B. ERYTHRORRHIZON B., S. & G.
B. GLAREOSUM (Spruce) B., S. & G. - VNP; HILR
B. mMiLDEANUM (Schimp.) Schimp. — NNP; KBIR
B. oeEpirobium (Mitt.) Jaeg. — VNP; NNP; KBIR
B. popuLEuM (Hedw.) B., S. & G. - VNP; HILR;
NNP; KBIR
B. REFLEXUM (Starke) B., S. & G. — HILR; NNP;
B
B
B
B
B

a0 a0

— VNP; NNP

KBIR
. RIVULARE B., S. & G. — NNP
. RUTABULUM (Hedw.) B., S. & G. — VNP; HILR;
NNP; KBIR
. SALEBROSUM (Web. & Mohr) B., S. & G. -
VNP; HILR; NNP; KBIR
. STARKEI (Brid.) B., S. & G. — VNP; NNP
. VELUTINUM (Hedw.) B., S. & G. — VNP; HILR;
NNP; KBIR
CIRRIPHYLLUM PILIFERUM (Hedw.) Grout
NNP; KBIR
EURHYNCHIUM ANGUSTIRETE (Broth.) T. Kop. -
NNP; KBIR
E. praELONGUM (Hedw.) B., S. & G. - VNP
E. puLcHELLUM (Hedw.) Jenn. — VNP; HILR
HomALOTHECIUM LUTESCENS (Hedw.) Robins. -

— VNP;
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VNP; HILR

H. sEricEuM (Hedw.) B., S. & G. — VNP;, HILR;
NNP; KBIR

IsoTHECIUM ALOPECURIOIDES (Dubois) Isov. —NNP

ScLEROPODIUM PURUM (Hedw.) Limpr. - VNP;
HILR
PLAGIOTHECIACEAE

HERZOGIELLA SELIGERI (Brid.) Iwats. — VNP; HILR;
NNP; KBIR

PraGgioTHECIUM caviFoLIUM (Brid.) Iwats. — NNP

P. curviFoLium Schlieph. — VNP; NNP; KBIR

P. pENTICULATUM B., S. & G. — VNF; HILR; NNP;
KBIR

P. LAETUM B., S. & G. - VNP; NNP; KBIR

P. succuLeEntuM (Wils.) Lindb. — VNP; KBIR
SEMATOPHYLLASCEAE

CALLICLADIUM HALDANIANUM (Grev.) Crum - VNP
HyYPNACEAE

CTENIDIUM MoOLLUSCUM (Hedw.) Mitt. — VNP

Hyrocomium spLENDENS (Hedw.) B., S. & G. -
VNP; HILR; NNP; KBIR

HypNUM CUPRESSIFORME Hedw.
NNP; KBIR
var. FILIFORME Brid. — VNP; HILR; NNP; KBIR
var. LACUNOSUM Brid. — VNP

H. paLLESCENS (Hedw.) P. Beauv. — VNP; KBIR

PraryGyriuM REPENS (Brid.) B., S. & G. - NNP

PLEUROZIUM SCHREBERI (Brid.) Mitt. — VNP, HILR,;
NNP; KBIR

PTILIUM CRISTA-CASTRENSIS (Hedw.) De Not. -
NNP; KBIR

PyLaisia poLYANTHA (Hedw.) Schimp.
NNP; KBIR

RuyYTIDIADELPHUS SUBPINNATUS (Lindb.) T. Kop.
— VNP

R. sQuarrosus (Hedw.) Warnst. — VNP; HILR;
NNP; KBIR

R. TrRIQUETRUS (Hedw.) Warnst.
NNP; KBIR

— VNP; HILR;

- VNP;

— VNP; HILR;

SUMMARY

The small islands of four Estonian nature re-
serves are characterised by 246 bryophyte spe-
cies (37 liverworts and 209 mosses), i.e. 48 %
of Estonian bryophyte flora. Of them 166 spe-
cies (15 liverworts, 151 mosses) have been
found on small islands belonging to the
Vilsandi National Park, 126 species (12
liverworts, 104 mosses) on islands of the
Hiiumaa Islets Landscape Reserve, 146 spe-
cies (24 liverworts, 122 mosses) on the

Naissaar Nature Park and 109 species (10
liverworts, 99 mosses) in the Kolga Bay Islets
Reserve.

Thirteen of the species reported are very
rare for Estonia (1-3 localities): the liverworts
Bazzania trilobata (NNP, Naissaar) and Scapania
calcicola (VNP, Vilsandi) and the mosses
Amblystegium compactum, Fissidens gracilifolius,
Neckera crispa, Pottia bryoides, P. davalliana,
Ulota coarctata (VNP, Vilsandi), Bryum blindii
(VNP, Kalarahu), Pseudocrossidium
hornschuchianum (VNP, Vilsandi; HILR,
Saarnaki), Pterogonium gracile (HILR, Saarnaki),
Orthotrichum diaphanum (KBIR, Koipse) and
Schistidium maritimum (KBIR, Rohusi).

Fourteen of the species reported are rare
(4-7 localities) in Estonia: the liverworts
Porella platyphylla, Reboulia hemisphaerica,
Scapania lingulata (VNP, Vilsandi), Cephaloziella
divaricata (KBIR, Pedassaar and Koipse), C.
hampeana (HILR, Saarnaki) and Porella
cordeana (VNP, Vilsandi; HILR, Saarnaki) and
the mosses Bryum warneum, Didymodon
insulanus, Fissidens exilis (VNP, Vilsandi), F.
pusillus, Seligeria recurvata (HILR, Hanikatsi)),
Rhodobryum ontariense (VNP, Vilsandi; HILR,
Saarnaki) Brachythecium starkei (VNP,
Vilsandi; NNP, Naissaar) and Schistidium
rivulare var. latifolium (KBIR, Rammu).
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Lichens of Naissaar Island (Gulf of Finland, Estonia)
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Abstract: This is the first study of the lichen flora of Naissaar Island, situated on the northern coast of Estonia. The
materials for the present survey were collected on Naissaar during 1993—-1996. The list of lichens found on Naissaar Island
includes 165 species; one of them (Bryoria furcellata) is new to Estonia. Some lichens collected on the island (Acarospora
veronensts, Cladonia cervicornis, Dimerella pineti, Melanelia stygia, Parmelia omphalodes, Peltigera hymenina, Polychidinm muscicola,
Rinodina cacuminum, Umbilicaria torrefacta) are rare in Estonia. Melanelia hepatizonwas earlier considered to be lost in Estonia.
The lichen flora of Naissaar is comparatively rich in species and of special interest due to the occurence of some rare lichens.

Kokkuvote: T. Randlane, 1. Juriado, J. Martin, L. Martin, E. Nilson ja M. Temina. Naissaare (Soome laht,
Eesti) samblikud.

Kiesolev iilevaade Naissaare samblikest on esimene selle piirtkonna lihhenofloorat kisitlev t66. Uurimuse aluseks on aastatel
1993-1996 kogutud herbaareksemplarid, mida siilitatakse Tartu Ulikooli (TU), Okoloogia Instituudi (IE) ja Rahvusvahelise
Keskkonnabioloogia Keskuse (ICEB) herbaariumites. Esitatakse Naissaare samblike nimekiri; see sisaldab 165 liiki, neist tiks
(Bryoria furcellata) on Eestile uus. Mitmeid Naissaarelt leitud samblikuliike (Acarospora veronensis, Cladonia cervicornis, Dimerella
pineti, Melanelia stygia, Parmelia omphalodes, Peltigera hymenina, Polychidium muscicola, Rinodina cacuminum, Umbilicaria torrefacta)
on Eestis varem kogutud vaid ménel korral. Viimastest on huvipakkuvaim Me/lanelia hepatizon, mida eelnevalt oli meie alal
teada vaid tihest leiukohast kdesoleva sajandi alguses ning mida seni peeti Eesti lihhenofloorast havinuks. Naissaare lihhenofloorat
v6ib hinnata suhteliselt liigirikkaks, see pakub huvi haruldaste samblike ja mitmete Lidne- ja Loode-Eestile iscloomulike

litkide esinemise poolest.

INTRODUCTION

The island of Naissaar (Nargen in German,
Nargé in Swedish), with an area of 18,6 km?,
is situated in the Gulf of Finland, on the north-
ern coast of Estonia (59'N 24’E), about 9 km
NW of Tallinn (Fig. 1 on p. 13); administra-
tively it belongs to the municipality of Viimsi,
Harjumaa County. The island has been bo-
tanically poorly investigated except for the last
few years: due to the presence of a Soviet
military base on the island it has been closed
to visitors and also to the scientific research
for the last 50 years. Lichenologically it has
been studied only very occasionally before the
Soviet period. Rasdnen (1931) in his synopsis
of Estonian lichens mentions six species which
have been collected on Naissaar. These spe-
cies are (original nomenclature by Rasdnen
in brackets): Bryoria capillaris (Alectoria implexa),
Evernia divaricata (Letharia divaricata),
Hypogymnia physodes (Parmelia physodes),

Parmelia saxatilis, Ramalina thrausta and R.
farinacea (R. f. var. normalis). Rasénen did not
visit the island himself, the collectors were
according to him P. Wasmuth and W. Sokolow.
Most of the specimens cited by Réasénen are
kept in Tartu (TU), besides a few specimens
collected there in 1938 by H. Aasamaa. The
species that were verified from the earlier
herbarium materials are also included in the
present list.

The present paper is the first special re-
view of the lichen flora of Naissaar Island.

MATERIAL AND METHODS

The materials for the present survey were col-
lected on Naissaar by E. Nilson in June and
August 1993 (in IE), by I. Jariado, T. Randlane,
A. Roosma and A. Saag in August 1995 (in TU)
and by J. Martin, L. Martin and M. Temina



during the summer of 1996 (in ICEB). Lichens
were collected from different substrata in vari-
ous habitats throughout the island; a transect
with ecological analyses through the central
part of the island was also carried out by E.
Nilson. The taxa were identified using the rou-
tine morphological, anatomical and chemical
methods [incl. hand-made cross-sections of
fruit-bodies and colour tests with 10% KOH,
sodium hypochlorite and p-phenylenediamine
in ethanol].

RESULTS

A total of 165 lichen species and two subspe-
cies have been identified on Naissaar Island.
A comparison with numbers of lichen species
found on other Estonian islands of medium
size (Kassari — 105, Ruhnu - 115, Osmussaar
— 143) (Randlane, 1993; Randlane & Juriado,
in press) allows us to evaluate the lichen flora
of Naissaar as comparatively rich in species.
This is due to the great variation in habitats:
coniferous and mixed forests, wooded mead-
ows, sand dunes, both siliceous boulders (but
not bedrock outcrops) and calcareous sub-
strata are all present on the island. The ru-
ins of several houses and old military build-
ings also serve as suitable localities for li-
chens.

The majority of lichen species found on
Naissaar are common inhabitants of Estonia.
Still, a number of species, e.g. Caloplaca
scopularis, Cladonia cervicornis, Flavocetraria
nivalis, Parmelia omphalodes, Polychidium
muscicola, Tremolecia atrata, Umbilicaria torrefacta
are characteristic of the north-western area
or western islands of Estonia only and most
of these species are rare even there. In addi-
tion, some lichens collected on Naissaar are
of special interest. Bryoria furcellata is new to
Estonia; Melanelia hepatizon has been found in
Estonia earlier only once — at the beginning
of this century in Tallinn by Paul Wasmuth
and this locality is considered to be destroyed
(Trass & Randlane, 1994); Acarospora
veronensis, Dimerella pineti, Melanelia stygia,
Peltigera hymenina, Rinodina cacuminum have
been collected in few localities in Estonia.

In conclusion, the lichen flora of the Is-
land of Naissaar can be treated as rich in taxa
and interesting due to several rare in Esto-
nia species.
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List of species

The following list is presented in alphabetical
order. In nomenclature of macrolichens Trass
and Randlane (1994) and in that of
microlichens Santesson (1993) is mainly fol-
lowed. The substrata are mentioned for each
species; the exact localities on the island are
presented only in a few occasions - for rare
species (less than 10 localities in Estonia).
For the latter purpose the main quarter of
the compass is mentioned at first; the forest
squares arrangement are according to the lat-
est map, prepared in 1994. The herbaria where
the specimens are kept are the following:
— International Center for Environmental Bi-
ology (ICEB), Tallinn;
— Institute of Ecology (IE), Tallinn;
— Institute of Botany & Ecology, University
of Tartu (TU).

1. ACAROSPORA FUSCATA (Schrad.) Th. Fr. - SW
coast, forest sq. no. 212, on siliceous boul-
der (ICEB).

2. ANAPTYCHIA CILIARIS (L.) K6rb. — on Populus
tremula (IE, TU).

3. AspiciLia CINEREA (L.) Kérb. — on a big sili-
ceous rock (IE, TU).

4. BaeomycEs RUFUS (Huds.) Rebent. — dunes,
on sand (IE).

5. BRYORIA CAPILLARIS (Ach.) Brodo & D. Hawksw.
— on Picea abies, on Betula pendula, on a
fallen birch (ICEB, IE, TU).

6. B. FURCELLATA (Fr.) Brodo & D. Hawksw. —
N, forest sq. no. 199, on a trunk of Pinus
sylvestris (ICEB). New to Estonia.

7. B. FUsCESCENs (Gyeln.) Brodo & D. Hawksw.
— on Betula pendula and Picea abies (ICEB,
IE, TU).

8. B. NADVORNIKIANA (Gyeln.) Brodo & D.
Hawksw. — on dry lower branches of Pinus
sylvestris, on branches of Picea abies, on
siliceous boulders (ICEB, TU).

9. B. suBcana (Nyl. ex Stizenb.) Brodo & D.
Hawksw. — on Pinus sylvestris, Picea abies,
Betula pendula (ICEB, TU).

10. ButeLuiA puncTAaTA (Hoffm.) A. Massal. — on
twig of a dead Sorbus aucuparia, on a dead
tree (IE, TU).

11. B. scHAERERI De Not. — S, on a dead tree
(TU).

12. CaLictuMm GLAUCELLUM Ach. — on wood (TU).
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
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. C. QUERcINUM Pers. — an old stump, on wood
(TU).

C. VIRIDE Pers. — on trunks of Betula
pendula, Picea abies and Acer platanoides,
on a dead Sorbus aucuparia and on a fallen
Betula pendula (ICEB, IE, TU).

CALOPLACA CERINA (Ehrh. ex Hedw.) Th. Fr.
—on Populus tremula (IE, TU).

C. citriNA (Hoffm.) Th. Fr. — on calcareous
rock on shore (TU).

C. FLAVORUBESCENS (Huds.) J. R. Laundon
—on Populus tremula (IE, TU).

C. saxicorLa (Hoffm.) Nordin — on siliceous
boulder, on calcareous rock on shore (TU).

C. scopruLaris (Nyl.) Lett. — on siliceous
boulder on shore (TU).

CANDELARIELLA AURELLA (Hoffm.) Zahlbr. —
on basement of an old house, on mortar,
in an old heap of roof cover (TU).

C. coraLLiza (Nyl.) H. Magn. — on siliceous
boulder (TU).

C. vitELLINA (Hoffm.) Mull. Arg. — on wood,
on a brick in the heap, on siliceous rock
(ICEB, TU).

C. XANTHOSTIGMA (Ach.) Lettau — on Acer
platanoides (TU).

CETRARIA ACULEATA (Schreb.) Fr. — on sand
dunes (ICEB, IE, TU).

C. ERICETORUM Opiz — on sand (ICEB, IE,
TU).

C. 1stanpica (L.) Ach. ssp. ISLANDICA — on
sand dunes, on soil in pine forest (ICEB,
IE, TU).

C. MURICATA (Ach.) Eckfelt — on sand (ICEB,
IE, TU).

CHAENOTHECA CHRYSOCEPHALA (Turner ex
Ach.) Th. Fr. — on Betula pendula, Picea
abies (ICEB, IE, TU).

C. FERRUGINEA (Turner ex Ach.) Mig. — on
trunks of Pinus sylvestris (IE).

C. FURFURACEA (L.) Tibell — on trunk of Tilia
cordata (ICEB).

CLADINA ARBUSCULA (Wallr.) Hale & W. Culb.
—pine forest and heath, on ground and on
sand (ICEB, IE, TU).

C. wmrTis (Sandst.) Hustich — heath, on sand
(IE, TU).

C. RaNGIFERINA (L.) Nyl. — pine forest, on
soil and on sand (ICEB, IE, TU).

C. sTELLARIS (Opiz) Brodo — pine forest and
heath, on soil and on sand (ICEB, IE, TU).

CLaDONIA BACILLARIS Nyl. — on sand, on an
old stump, on wood (ICEB, IE, TU).
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

. C. BOREALIS S. Stenroos — heath, on ground

(TU).

. C. BotrvtES (K. G. Hagen) Willd. — on a
stump (IE, TU).

C. CENOTEA (Ach.) Schaer. — on old wood,
on a stump and on ground (IE, TU).

C. ceRVICORNIS (Ach.) Flot. — heath, on
ground (TU).

C. cHLOROPHAEA (Florke ex Sommerf.)
Spreng. — leg. H. Aasamaa 1938 (TU); on
soil, on basement of an old house covered
with mosses (IE, TU).

C. coniocraEA (Florke) Spreng. — on foot of
Pinus sylvestris, on foot and stump of Picea
abies, on decaying wood, on basement of
an old house covered with mosses (ICEB,
IE, TU).

C. cornuTaA (L.) Hoffm. — on soil, on an old
stump, on sand (ICEB, IE, TU).

C. crispaTA (Ach.) Flot. — pine forest, on
old wood and on ground (IE, TU).

C. peErorMIs (L.) Hoffm. - pine forest, on
sand (ICEB, IE).

C. picitata (L.) Hoffm. — on foot of an old
Pinus sylvestris, on old wood (ICEB, IE,
TU).

C. FIMBRIATA (L.) Fr. — on soil (IE, TU).

C. FLOERKEANA (Fr.) Florke — on sand and
mosses (ICEB, IE, TU).

C. FURCATA (Huds.) Schrad. — on sandy soil
and on an old stump (ICEB, IE, TU).

C. Gracius (L.) Willd. ssp. GRACILIS — on soil
(ICEB, IE, TU).

C. G. ssp. TURBINATA (Ach.) Ahti — on sand
dunes (TU).

C. INcrassaTA Floérke - on driftwood and
sand (ICEB).

C. pHYLLOPHORA Hoffm. — pine forest and
heath, on sand (ICEB, TU).

C. pyxipata (L.) Hoffm. — on old pieces of
concrete (IE, TU).

C. scaBriuscuLa (Delise in Duby) Nyl. —
heath forest, on ground; pine forest, on
soil between mosses, on a basement cov-
ered with mosses (ICEB, IE, TU).

C. sqQuaMmosa Hoffm. — heath forest, on
ground (IE, TU).

C. suBuLATA (L.) Weber — on ground and on
an old stump (TU).

C. suLPHURINA (Michx.) Fr. — on ground and
on an old wood (TU).

C. unciauis (L.) Weber ex F. H. Wigg. ssp.
UNCIALIS — heath, on sand (ICEB, IE, TU).
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59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

C. u. ssp. BiuNciaLIs (Hoffm.) M. Choisy —
pine forest, on a stump and on sand (ICEB).
C. verTICILLATA (Hoffm.) Schaer. — pine for-
est, on sand (ICEB, IE).
CoLLEMA FUSCOVIRENS (With.) J. R. Laundon
— heath, on the top of a concrete fortress
(IE).
DiMERELLA PINETI (Ach.) Vezda — N coast,
on trunk of Pinus sylvestris (IE).
EvVERNIA DIvARICATA (L.) Ach. — on base of
Pinus sylvestris, 1909, Herb. Wasmuthii
(TU).
E. prRUNASTRI (L.) Ach. — on Acer platanoides,
Alnus glutinosa, Betula pendula, Picea
abies, Salix sp., on a dry Sorbus aucuparia
(ICEB, IE, TU).

FLAVOCETRARIA NIVALIS (L.) Karnefelt & Thell
—on sand (ICEB, IE).

HypocENOMYCE scALARIS (Ach.) M. Choisy —
on Betula pendula, Pinus sylvestris (ICEB,
IE, TU).

HYPOGYMNIA FARINACEA Zopf — in many lo-
calities, always on Pinus sylvestris (ICEB).
HypogymnIA PHYSODES (L.) Nyl. — common
all over the island, mainly epiphytic both
on coniferous and deciduous trees, but oc-
casionally also on sand dunes and sili-
ceous boulders (ICEB, IE, TU incl. Herb.
Wasmuthii).

H. tuBULOSsA (Schaer.) Hav. — on Alnus
glutinosa, Picea abies, Sorbus aucuparia, on
siliceous boulders (ICEB, IE, TU).
IMSHAUGIA ALEURITES (Ach.) S. L. F. Meyer —
on Pinus sylvestris, on decaying wood
(ICEB,IE, TU).

LasALLIA pPUSTULATA (L.) Mérat — pine for-
est, on siliceous boulder (ICEB).
LEcaNAcCTIS ABIETINA (Ach.) Korb. — in a few
localities (SE, forest sq. no. 238; S, forest
sq. no. 237; SW, forest sq. no. 228), al-
ways on trunks of old Picea abies (ICEB,
IE).

LEcANORA ALBESCENS (Hoffm.) Branth &
Rostrup - in an old heap of roof cover, on
calcareous rocks on shore (IE, TU).

L. ARGENTATA (Ach.) Malme - on Tilia cordata
(TU).

L. carPINEA (L.) Vain. — on a young Sorbus
aucuparia (ICEB, IE, TU).

L. cEnisia Ach. — on brick in the site of an
old house (TU).

L. cHLAROTERA Nyl. — on Sorbus aucuparia,
on a dead tree (TU).

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95
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. L. crEnuLATA Hook. — in an old heap of roof
cover (TU).

L. pispErsa (Pers.) Sommerf. — on calcare-
ous stones of old fortress, in an old heap
of roof cover, on concrete on the basement
of an old house, on calcareous rocks (ICEB,
IE, TU).

L. LEPTYRODES (Nyl.) Degel. - on a dead
tree (TU).

L. poLyTROPA (Hoffm.) Rabenh. — on sili-
ceous pebbles (TU).

L. puLicARis (Pers.) Ach. — on Padus avium,
Pinus sylvestris, on a dead tree, on wood
(IE, TU).

L. RuGOSELLA Zahlbr. — on Populus tremula
(TU).

L. saLiGNA (Schrad.) Zahlbr. - on a dead
tree (TU).
L. symmicta Ach. — on Betula pendula, Pinus
sylvestris, on wood (ICEB, IE, TU).

L. varia (Hoffm.) Ach. — on Pinus sylvestris,
on wood (IE, TU).

LECIDEA FUSCOATRA (L.) Ach. - on siliceous
rocks (IE).

L. LapricipA (Ach.) Ach. VAR PANTHERINA Ach.
- on siliceous rocks (IE).

LECIDELLA ELAEOCHROMA (Ach.) M. Choisy -
on Acer platanoides, on twigs of a dead
Sorbus aucuparia (IE, TU).

L. sTiGMATEA (Ach.) Hertel & Leuckert — in
an old heap of roof cover (TU).

LEPRARIA INCANA (L.) Ach. s. lat. — widely
all over the island, on Picea abies, Pinus
sylvestris, old stumps, on foot of a dead
Sorbus aucuparia etc. (ICEB, IE, TU).
LoBaARiA PULMONARIA (L.) Hoffm. — E, forest
sq. no. 211, “Garden of Danish King”, on
Tilia cordata (ICEB).

MELANELIA EXASPERATA (De Not.) Essl. — on
Betula pendula, Sorbus aucuparia (ICEB,
IE).

M. ExASPERATULA (Nyl.) Essl. — on Pinus
sylvestris (TU).

M. ruLiGINOsA (Fr. ex Duby) Essl. — on sili-
ceous rocks and on a big siliceous boulder
(ICEB, TU).

M. HEPATIZON (Ach.) Thell — NE, forest sq.
no. 189, near the ruins of old military
buildings; forest sq. no. 220, on the terri-
tory of storehouse of mines; SE coast, for-
est sq. no. 232; central part of W coast,
always on siliceous boulders (ICEB, IE).
. M. orvacea (L.) Essl. — on Betula pendula
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(ICEB, IE).

96. M. SoreDIATA (Ach.) Goward & Ahti —on sili-
ceous rocks (ICEB).

97. M. stvaiA (L.) Essl. - NE, forest sq. no. 187,
on siliceous boulder (ICEB).

98. M. SUBARGENTIFERA (Nyl.) Essl. — on Acer
platanoides (TU).

99. M. suBAURIFERA (Nyl.) Essl. — on Acer
platanoides, Betula pendula, Rhamnus
cathartica (ICEB, TU).

100. MYCOBLASTUS SANGUINARIUS (L.) Norman — on
Alnus glutinosa, Pinus sylvestris (ICEB, IE).

101. NEOFUSCELIA PULLA (Ach.) Essl. — on siliceous
rock (TU).

102. OCHROLECHIA ANDROGYNA (Hoffm.) Arnold —
on a fallen Betula (TU).

103. PARMELIA OMPHALODES (L.) Ach. — on siliceous
boulders on shore (ICEB, IE).

104. P. saxariuis (L.) Ach. — on erratic stones,
1909, Herb. Wasmuthii; in many localities,
always on siliceous boulders (ICEB, IE, TU).

105. P. suLcara Taylor — on Betula pendula, Picea
abies and on decaying wood (ICEB, IE, TU).

106. PaArRMELIOPSIS AMBIGUA (Wulfen) Nyl. — on
Betula pendula, Pinus sylvestris and on de-
caying wood (ICEB, IE, TU).

107. P. HYPEROPTA (Ach.) Arnold — on Pinus
sylvestris (ICEB, IE, TU).

108. PELTIGERA APHTHOSA (L.) Willd. — on mosses
on the ground (ICEB, IE).

109. P. canma (L.) Willd. — in many localities all
over the island, on mosses and on ground
(ICEB, IE, TU).

110. P. pactyra (With.) J. R. Laundon — on an
old fortress, on basement of an old house
among mosses (ICEB, IE, TU).

111. P. uyMENINA (Ach.) Delise — E, forest sq. no.
211, “Garden of Danish King”, mixed for-
est, on sandy soil; S, Southern Village, near
the big barracks, pine forest, on ground; west
from Southern Village, ride of forest sq. no.
50/49, on ground; on foot of Alnus glutinosa
(IE, TU).

112. P. MEMBRANACEA (Ach.) Nyl. — on ground (TU).

113. P. poLypactYLON (Neck.) Hoffm. — on sandy
soil among mosses (TU).

114. P. rurescens (Weiss) Humb. — on trunk of
Tilia cordata, on sandy soil, on sand and
pebbles (ICEB, IE, TU).

115. PERTUSARIA AMARA (Ach.) Nyl. — on Acer
platanoides, Pinus sylvestris, Populus tremula,
Sorbus aucuparia (ICEB, IE, TU).

116. P. coccopks (Ach.) Nyl. —on Malus sylvestris

(TU).

117. P. LEIOPLACA DC. - on trunk of a young
Sorbus aucuparia (IE, TU).

118. PHAEOPHYSCIA ORBICULARIS (Neck.) Moberg —
on a piece of concrete (TU, IE).

119. P. nigricans (Florke) Moberg — in an old
heap of roof cover (ICEB).

120. PHLYCTIS ARGENA (Spreng.) Flot. — on Acer
platanoides and Tilia cordata, on a dead
Sorbus (ICEB, IE, TU).

121. PHyscia ADsSCENDENS (Fr.) H. Olivier — on
concrete, on a dead tree, on Alnus glutinosa
(ICEB, IE, TU).

122. P. arroruia (Ehrh. ex Humb.) Farnr. — on
Sorbus aucuparia (IE).

123. P. puBia (Hoffm.) Lettau — on Alnus
glutinosa, Sorbus aucuparia, Tilia cordata
(ICEB, IE).

124. P. caesia (Hoffm.) Furnr. — on concrete and
on siliceous stone on the basement of an
old house (IE, TU).

125. P. TENELLA (Scop.) DC. — on Betula pendula,
Populus tremula, Sorbus aucuparia; on a dead
tree (IE, TU).

126. Puysconia pisTorTA (With.) J. R. Laundon —
on Acer platanoides (TU).

127. P. ENTEROXANTHA (Nyl.) Poelt — on Acer
platanoides (TU).

128. PLACYNTHIELLA ICMALEA (Ach.) Coppins & P.
James — on wood and on soil, on foot of Pinus
sylvestris, on an old piece of leather on
ground (IE, TU).

129. PracynTHIUM NIGRUM (Huds.) Gray - on
mosses and soil, on calcarous stones of old
fortress (ICEB, IE).

130. PraTismaTiA GLaucaA (L.) W. L. Culb. & C. F.
Culb. - in many localities all over the is-
land, epiphytic on Betula pendula, Pinus
sylvestris, Picea abies, Tilia cordata etc. but
also on sandy soil and siliceous stones (ICEB,
IE, TU).

131. PorycHIDIUM MuscicoLA (Sw.) Gray — SW
coast, forest sq. no. 212, on mosses (ICEB).

132. PorprDIA CRUSTULATA (Ach.) Hertel & Knoph
- on siliceous stones (IE, TU).

133. PSEUDEVERNIA FURFURACEA (L.) Zopf — in many
localities all over the island, epiphytic on
Betula pendula, Picea abies and Pinus
sylvestris, occasionally also on decaying wood
and siliceous boulders (ICEB, IE, TU).

134. RaAMALINA FARINACEA (L.) Ach. — on Alnus
glutinosa, Betula pendula, Pinus sylvestris,
Salix sp., Tilia cordata, on a dead Sorbus sp.



(ICEB, IE, TU incl. Herb. Wasmuthii).

135. R. rasTiGIATA (Pers.) Ach. — on Acer
platanoides, Betula pendula, Sorbus aucuparia
(IE, TU).

136. R. FrRAXINEA (L.) Ach. — on Acer platanoides,
Sorbus aucuparia (ICEB, IE, TU).

137. R. THRAUSTA (Ach.) Nyl. — on Picea abies,
leg. W. Sokolow 1908, Herb. Wasmuthii (TU).

138. RHizocarRPON GEOGRAPHICUM (L.) DC. - on
siliceous boulders (IE, TU).

139. R. pistinctuM Th. Fr. — on siliceous boul-
ders (ICEB).

140. R. oBscuraTUM (Ach.) A. Massal. — on sili-
ceous boulder, on old bricks, on granite peb-
bles (TU).

141. Rwobina cacumiNuM (Th. Fr.) Malme - S,
sandy shore, on granite pebbles (TU).

142. ScOLICIOSPORUM CHLOROCOCCUM (Graewe ex
Stenh.) Vezda — on several trees of Pinus
sylvestris (IE).

143. STEREOCAULON CONDENSATUM Hoffm. — sand
dunes, on sand (IE).

144. S. pacryLopHYLLUM Florke — on siliceous
boulders (IE).

145. S. ToMENTOSUM Fr. — on soil, on sand and
on old bricks (IE, TU).

146. TEPHROMELA ATRA (Huds.) Hafellner - on sili-
ceous rock (IE, TU).

147. TrapPELIOPSIS FLEXxUOSA (Fr.) Coppins & P.
James - on old stump, on wood (TU).

148. T. granuLOsA (Hoffm.) Lumbsch — on sandy
soil and on an old piece of leather (IE, TU).

149. TREMOLECIA ATRATA (Ach.) Hertel - on sili-
ceous pebbles (IE).

150. TUuCKERMANNOPSIS CHLOROPHYLLA (Willd.) Hale
— in many localities all over the island,
epiphytic on Betula pendula, Pinus sylvestris,
Picea abies (ICEB, IE, TU).

151. T. sepiNcoLAa (Ehrh.) Hale — on a fallen
Betula, on a dead tree (IE, TU).

152. UMBILICARIA DEUSTA (L.) Baumg. - in many
localities, always on siliceous boulders
(ICEB, IE, TU).

153. U. porypHYLLA (L.) Baumg. — on siliceous
boulders (ICEB, IE, TU).

154. U. TORREFACTA (Light.) Schrad. — SE coast,
forest sq. no. 224, 232; SW coast, forest sq.
no. 212; NW coast, forest sq. no. 187, on
siliceous boulders (ICEB, IE, TU).

155. UsNEA FILIPENDULA Stirt. — on Picea abies,
Pinus sylvestris, on a fallen Betula (ICEB, IE,
TU).

156. U. FULVOREAGENS (Rasdnen) Rasdnen — on
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Picea abies (ICEB).

157. U. HIrTA (L.) Weber ex F. H. Wigg. — in
many localities all over the island, epiphytic
on Picea abies, Pinus sylvestris, Betula pendula,
occasionally on Sorbus aucuparia (ICEB, IE,
TU).

158. U. SUBFLORIDANA Stirt. — in many localities
all over the island, epiphytic on Picea abies,
Pinus sylvestris, Betula pendula, occasion-
ally on Padus avium (ICEB, IE, TU).

159. VERRUCARIA MURALIS Ach. — on calcareous
stones of an old fortress (ICEB).

160. VULPICIDA PINASTRI (Scop.) J.-E. Mattsson &
M. J. Lai — on Picea abies, Pinus sylvestris
and on decaying wood (ICEB, IE, TU).

161. XANTHOPARMELIA CONSPERSA (Ach.) Hale — in
many localities, always on siliceous boul-
ders (ICEB, IE, TU).

162. X. soMLOENsIs (Gyeln.) Hale — on siliceous
boulders (ICEB, IE, TU).

163. XANTHORIA CANDELARIA (L.) Th. Fr. — on sili-
ceous boulders (ICEB, TU).

164. X. PARIETINA (L.) Th. Fr. — on Betula pendula,
Populus tremula, on mosses (ICEB, IE, TU).

165. X. poLycarPa (Hoffm.) Th. Fr. ex Rieber —
on twigs of Betula pendula and Rosa sp., on
Tilia cordata and on a dead tree (ICEB, IE,
TU).
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Epilithic species of the lichen genera Lecanora, Protoparmelia
and ZTephromela in Estonia

Inga Jiiriado
Institute of Botany and Ecology, University of Tartu, 38 Lai St., EE2400 Tartu, Estonia

Abstract: In a checklist of Estonian lichens of 1970, 46 Lecanora species were reported, 18 of them epilithic. After the
revision of herbarium materials and taking into consideration the changes in systematics, we can today list 18 epilithic
Lecanora species, 3 Protoparmelia and 1 Tephromela species in Estonia. Additions to the fomer list are the following taxa:
Lecanora argopholis (Ach.) Ach., L. caesiosoraPoelt, L. macrocyclos (H. Magn.) Degel, L. perpruinosa Fréberg, L. swartzii (Ach.)
Ach., Protoparmelia atriseda (Fr.) R. Sant. & V. Wirth and P. picea auct.

Kokkuvéte: 1. Juriado. Samblikuperekondade Lecanora, Protoparmelia ja Tephromela epiliitsed liigid
Eestis.

Eesti samblikuliikide nimekirjas (Trass 1970) oli 46 liiki perekonnast Lecanora, nendest epiliite 18. Herbaarmaterjalide
ldbitStamisel ja ststemaatikas toimunud muutusi arvesse vottes, on Eestist tinaseks teada 18 epiliitset liiki perekonnast
Lecanora, 3 liiki perekonnast Protoparmeliaja 1 liik perekonnast Tephromela. NV drreldes Trassi 1970. aasta nimekirjaga on Eestile
uued jirgmised taksonid: Lecanora argopholis (Ach.) Ach., L. swartzii (Ach.) Ach., Protoparmelia picea auct. (vanema kirjanduse
andmed), Lecanora macrocyclos (H. Magn.) Degel. (Ekman etal. 1991), L. caesiosora Poelt (médras 1. Brodo), L. perpruinosa

Froberg (madras artikli autor) ja Protoparmelia atriseda (Fr.) R. Sant. & V. Wirth (S. Ekmani ja R. Mobergi andmed).

INTRODUCTION

The first list of Estonian lichens was com-
piled at the end of sixties (Trass, 1967, 1970).
A new revision of Estonian macrolichens was
published in 1994 (Trass & Randlane, 1994)
but our knowledge of microlichens is still un-
satisfactory and for that reason a project to
compile a new and complete list of lichen spe-
cies in Estonia has been started.

The aim of this study is to revise all the
epilithic species of the genera Lecanora Ach.,
Protoparmelia M. Choisy and Tephromela M.
Choisy in Estonia within the framework of this
project.

MATERIALS AND METHODS

The study is based mainly on the herbarium
materials of the Institute of Botany and Ecol-
ogy at the University of Tartu (TU). Smaller
collections are also kept in the Botanical Gar-
den in Tallinn (TBA) and in the International
Center for Environmental Biology (ICEB); al-
together about 550 specimens have been stud-
ied. Additional field work was carried out to
collect specimens in Central and South Esto-
nia.

The morphology of the lichens was stud-
ied using stereomicroscopes MBS-9 and A.
Krtiss Optronic. The hand-made cross-sec-
tions of lichen fruitbodies were studied using
light microscopes MBI-3 and A. Kriss
Optronic.

The “spot tests” were made on the cortex
of the thallus, on the medulla and on the discs
of apothecia with 10% KOH, p-phenylenedi-
amine in ethanol and sodium hypochlorite.
The solubility of granules in the epithecium
was tested with 10% KOH, and 50% nitric
acid was used for hymenial colour tests.

The herbarium data were sorted using the
computer program BRAHMS. Additional com-
parison material was received from Helsinki
(H) and Lund (LD) herbaria. The nomencla-
ture is according to Santesson (1993), the
names and abbreviations of names of authors
are according to Kirk & Ansell (1992).

RESULTS AND DISCUSSION

In the list of Estonian lichens (Trass, 1970)
46 Lecanora species were reported, 18 of them
epilithic. After revision of herbarium materi-



als and taking into consideration the changes
in systematics, we can today list 18 epilithic
Lecanora species, 3 Protoparmelia and 1
Tephromela species in Estonia. Table 1 shows
the number of localities of species in 1970
and in 1996, and it presents also the changes
in generic disposition of the species. New to
Estonia (compared with Trass, 1970) are the
following taxa: Lecanora argopholis, L. swartzii,
Protoparmelia picea (reported in older litera-
ture), Lecanora macrocyclos (reported by Ekman
etal., 1991), L. caesiosora (identified by Brodo),
L. perpruinosa (identified by the author of the
paper) and Protoparmelia atriseda (identified by
Ekman & Moberg).
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Lecanora albescens, L. dispersa, L. muralis
and Tephromela atra are the most common of
the studied species in Estonia (more than 60
localities). L. cenisia, L. crenulata, L. polytropa,
L. rupicola and L. sulphurea are also widely
distributed (20 and more than 20 localities).
L. campestris, L. helicopis, L. macrocyclos have
been found in more than 10 localities and L.
bicincta, L. intricata, L. perpruinosa and
Protoparmelia badia in more than 5 localities.
Lecanora achariana, L. argopholis, L. swartzii and
L. caesiosora are the rarest Lecanora species
with only one locality recorded today. Other
rare species in Estonia include Protoparmelia
atriseda (2 localities) and P. picea (1 locality).

Table 1. The Lecanora, Protoparmelia and Tephromela epilithic species reported in Estonia and

the numbers of their records in 1970 and 1996

Species as cited by The number of
Trass 1967 & 1970 localities (1970)

The number of
localities (1996)

Species according to
modern taxonomy

Lecanora albescens (Hoffm.) Flk. 5

L. atra (Huds.) Ach. 7

L. atrynea (Ach.) Nyl. 1

L. atrynella Nyl. 3

L. badia (Hoffm.) Ach. 5

L. bicincta Ram. 1

L. campestris (Schrad.) Hue 1

L. cenisia Ach. 7

L. conferta (Duby) Grogn. 1
after Mereschkowski (1913)

L. crenulata (Dicks) Hook. 24

L. dispersa (Pers.) Rohl. 1

L. helicopis (Wahlenb.) Ach.

L. intricata (Schrad.) Ach.

L. lithophila (Wallr.) Oxn.

L. nephaea Sommerf. (L. atriseda (Fr.) Nyl.

after Mereschkowski (1913))

—_m, N RO

L. polytropa (Ehrh.) Rabenh. 4
L. rupicola (L..) Zahlbr. 20
L. rupicola var. glaucescens (Sw.) Zahlbr. 1
(L. sordida vax. swartzii Ach.

after Mereschkowski (1913))

L. umbrina (Ehrh.) Massal. 13
Placodium achariana A. L. Sm. 1
P. murale (Schreb.) Frege. 54
Lecidea sulphurea (Hoffm.) Wahlenb. 10

L. albescens (Hoffm.) Branth & Rostt. > 60
Tephromela atra (Huds.) Hafellner > 60
incl. in L. cenisia Ach.

incl. in L. dispersa (Pers.) Sommerf.

Protoparmelia badia (Hoftm.) Hafellner 9
L. bicincta Ramond 5
L. campestris (Schaer.) Hue 12
L. cenisia Ach. 26
L. albescens (Hoffm.) Branth & Rostr. ?

L. ¢crennlata Hook. 20
L. dispersa (Pers.) Sommerf. > 60
L. helicopis (Wahlenb.) Ach. 12
L. intricata (Ach.) Ach. 9
incl. in L. dispersa (Pers.) Sommerf.

Protgparmelia atriseda (Fr) R. Sant. & V. Wirth 2
L. polytropa (Ehth. ex Hoffm.) Rabenh. 29
L. rupicola (L..) Zahlbr. > 35
L. swartzii (Ach.) Ach. 1
incl. in L. dispersa (Pers.) Sommerf.

L. achariana A. L. Sm. 1
L. muralis (Schreb.) Rabenh. > 60
L. sulphurea (Hoffm.) Ach. 20
L. argopholis (Ach.) Ach. 1
L. caesiosora Poelt 1
L. macrocyclos (H. Magn.) Degel. 12
L. perpruinosa Fréberg 6

Protoparmelia picea auct. 1
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Epilithic species of the genus Lecanora

L. caesiosora was identified as new to Estonia
by Brodo in 1993, the specimen being collected
on the islet of Saarnaki in West Estonia by
Sander in 1974. L. caesiosora is distributed in
central and northern Europe, Fennoscandia
and Scotland (Brodo et al., 1994), therefore
the discovery of this species in Estonia was
expected.

The occurrence of Lecanora argopholis and
L. swartzii in Estonia was mentioned by
Mereschkowski (1913). Unfortunately, the
records he referred to were not precisely lo-
cated (“in the vicinity of the city of Tallinn”),
and we do not have any new collections. How-
ever, both species are distributed in South
Finland (Leuckert & Poelt, 1989; Vanska,
1984) and thus it is very probable that they
will be found here again. Today we still in-
clude these species in the check list of Esto-
nian lichens but consider them doubtful.

L. macrocyclos was reported for the first
time in Estonia by Ekman et al. (1991) from 2
localities in western Estonia. After critical re-
vision of herbarium collections of L. muralis, 9
specimens were re-identified as L.
macrocyclos. Now, after additional field work
we can say that the species is frequent in
western Estonia. The general distribution of
L. macrocyclos is poorly studied - it is known
only from Finland, Scandinavia and Hungary
(Clauzade & Roux, 1985; Poelt & Vezda, 1977;
Vitikainen, 1989).

L. bicincta was included in the list of Esto-
nian lichens (1970) on the basis of old data
(Mereschkowski, 1913). Today we know 5 lo-
calities of L. bicincta in North and West Esto-
nia. These specimens were earlier identified
as L. rupicola.

L. helicopis is quite frequent in West and
North Estonia. According to several authors
(Clauzade & Roux, 1985; Makarevicz, 1971;
Purvis et al., 1992; Wirth, 1995) L. helicopis
grows only on siliceous maritime rocks. Still,
also maritime calcareous cliffs may some-
times be inhabited by L. helicopis (Degelius,
1982; Fletcher, 1975), and this has been ob-
served in West Estonia as well.

Revision of herbarium specimens of the
L. dispersa group showed that the characters
of L. dispersa and L. crenulata had ealier been
misunderstood. Most of the specimens were

re-identified, and still more radical investi-
gation is needed. L. albescens was known only
from 5 localities in West Estonia in 1970. The
revision of herbarium specimens and further
field work showed that L. albescens is very
frequent in West Estonia, where it grows
mainly on calcareous rocks. In inland it often
grows on anthropogenous substrates. L.
perpruinosa also belongs to the L. dispersa
group. It was described by Froberg (1989) and
only a few localities in Sweden and Switzer-
land were known until Poelt and Leuckert
(1995) reported it for Austria, Germany and
Italy. The author of this study identified L.
perpruinosa for the first time for Estonia in
1996, the determination was verified by
Froberg.

Species of the genera Protoparmelia and
Tephromela

Two Lecanora species in the list of Estonian
lichens (Trass, 1970) — L. badia and L. nephaea
— are now referred to the genus Protoparmelia.
Protoparmelia badia is known only in West and
North Estonia from 9 localities. P. nephaea has
been reported in older literature only and we
have no herbarium specimens of it from Esto-
nia today. After checking the synonyms it
seems most likely that the original material
belonged not to P. nephaea but P. atriseda, and
therefore we exclude P. nephaea from the cur-
rent list of Estonian lichens. P. atriseda and
P. picea were both mentioned by
Mereschkowski (1913) from Tallinn (North
Estonia). There are no new collections of P.
picea but P. atriseda was found from the is-
land of Saaremaa (S6rve Peninsula, Léo al-
var) in 1989 by Randlane and identified by
Ekman and later also by Moberg (1992). So,
we have 3 species of the genus Protoparmelia
in Estonia: P. atriseda and P. badia as certain
members of our lichen flora, and P. picea as a
doubtful, one.

Only one species of the genus Tephromela
is known from Estonia — T. atra. According to
Trass (1970) T. atra was quite a rare species
in Estonia (7 localities). Now it is known to be
a very frequent lichen on maritime rocks in
West and North Estonia, in more than 60 lo-
calities. In a few localities (4) the species is
known also as epiphytic, growing on Fraxinus



excelsior and Sorbus aucuparia.

L. atra var. grumosa Ach. (syn. T. grumosa
(Pers.) Hafellner & Roux) is mentioned by
Mereschkowski (1913) but without an exact
locality from Estonia. Therefore this species
cannot be included in the list of Estonian li-
chens.
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The species of the genus Rinodina (Physciaceae, Lecanorales)
in Estonia

Mari Sarv
Institute of Botany and Ecology, University of Tartu, 38 Lai St., EE2400 Tartu, Estonia

Abstract: Seventeen species of the genus Rénodina ate known in Estonia. Five of them ate new to the territory, viz. R.
confragosa, R. interpolata, R. milvina, R. parasiticaand R. turfacea. Alist of the species with ecological and distributional data
of all taxa is presented. A key to the known and expected species in Estonia is included.

Kokkuvéte: M. Sarv. Perekonna Rinodina liigid Eestis.

H. Trassi poolt 1970. aastal koostatud Eesti samblike nimekirjas on perekonnas Rznodina iheksa liiki, lisaks veel sinontiimi
Buellia occultaall Kisitletud Rinodina occulta. Pirast olemasoleva herbaarmaterjali ja kdesoleva t66 autori poolt kogutud tdiendava
materjali labitd6tamist on lisandunud perekonda Rinodina veel 5liiki: R. confragosa, R. interpolata, R. milvina, R. parasiticaja R.
turfacea. Pracgusel ajal on teada uuritavas perekonnas 17 liigi esinemine Eestis. Kédesolevas t66s on esitatud nende liikide
nimekiri, 6koloogia ja leiukohtade andmed. Lisatud on Eestis esinevaid ja tGendoliselt leiduvaid liike kisitlev médramistabel.

ANgl%gl?ltsjtc (')rfI l?clglens occuring in Estonia was

presented by Trass in 1970. According to this,
Rinodina was represented by ten species (incl.
R. occulta, which was treated as Buellia occulta)
(Trass, 1970). No microlichens have been re-
vised since then. The present study is a part
of the collective project of revising all lichen
genera and composing a second, updated list
of Estonian lichens. The aims of this study
are the following: 1) to examine all herbarium
specimens of Rinodina; 2) to collect additional
material from the poorly studied parts of Es-
tonia (mainly Middle and South Estonia); 3)
to compose a list of the species of Rinodina; 4)
to prepare a key to the known and expected
species and 5) to present the data of their
distribution in Estonia.

MATERIALS AND METHODS

The study is based mainly on material from
the following herbaria: University of Tartu
(TU), Botanical Garden of Tallinn (TBA) and
the Institute of Ecology in Tallinn (IE). The
total number of specimens examined was 162,
of which 41 specimens were collected by the
author during field works within the last two
years.

Stereomicroscopes MBS-9 and A. Kriss
Optronic were used for examination of mor-
phological characters. “Spot test” colour re-
actions were made on the cortex of the thal-
lus using the following chemical reagents:

10% KOH (K), p-phenylenediamine in etha-
nol (PD) and sodium hypochlorite (C). Anatomi-
cal characters (apothecial margin, ascus
structure, ascospore type, hypothecial struc-
ture etc.) were studied using light microscopes
MBI-3 and A. Krtiss Optronic. Cross sections
were made by hand and mounted in water, in
10% KOH or in Lugol’s solution. 10% KOH was
used for identification of the swelling of as-
cospore septa; Lugol’s solution was used for
identification of the iodine colouration of the
hymenium and the hypothecium.

Chemical analyses were carried out ac-
cording to the standardized TLC methods
(Culberson & Kristinsson, 1970; Culberson,
1972) on 11 specimens. The acetone extracts
were run in solvent system sodium hypochlo-
rite (Culberson et al., 1981).

Additional comparison material from UPS
was used. The terminology for the ascospore
types (Fig. 1) follows Mayrhofer (1982, 1984).
Nomenclature is used according to Santesson
(1993). The following key books and papers
were used for the identification of the speci-
mens and for compiling the key to the spe-
cies: Foucard (1990), Giralt & Barbero (1995),
Giralt & Mayrhofer (1995), Mayrhofer (1984),
Mayrhofer & Leuckert (1985), Mayrhofer &
Poelt (1979), Mayrhofer et al. (1990, 1992),
Purvis et al. (1992), Ropin & Mayrhofer (1995),
Sheard (1967) and Wirth (1995).
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Fig. 1. The ascospore-types of the genus Rinodina. a) Beltraminia-type; b) Milvina-
type; c) Physcia-type; d) Pachysporaria-type; e) Mischoblastia-type; f) Bischoffii-type;
g) Physconia-type; h) Bicincta-type; i) Tunicata-type; j) Dirinaria-type. Bar 10 um.

Key to the known and expected species (*) of the genus Rinodina in Estonia

L1 OM TOCKS ottt 2
— On other SUDSTIata ....o.ieiii e 17
2 On SiliCEOUS TOCKS ..ivuiiiiiiiiiiiiiiiiii e 3
— On calCar€oUs TOCKS ...icuiiuiiiiiiiiiiiiii e 13
3 Thallus SOrediate ......ocuviiiiiiiiiii e, R. aspersa*
— Thallus Not SOTEIAtE ....ouuiniiie e 4
4 Apothecia 1ecid@ine ......cocooiiiiiiiiiiii e S
— Apothecia 1eCanOTiNe .......ocoiuiiiiiiiii e 6

5 Thallus thin. Apothecia small, up to 0,3 mm diam., sessile; disc convex.
Ascospores 11-15 (16) X 6—8 (10) UM ....ocvviniininiiniiiiiiieeieeeenen, R. occulta

— Thallus thick. Apothecia up to 1 mm diam., immersed at first, becoming
sessile; disc plane. Ascospores (13)15-18 x 7-10 um ........ R. rinodinoides*
6 Thallus C+ red .....coooiiviiiiiiiiiiii R. atrocinerea*
= TAlIUS - ot 7
7 Ascospores with equally thin walls .........c.oooiiiiiiiiiiinnn.e. R. cacuminum
— Ascospores with thickened Walls .......c.ccooiiiiiiiiiiii e 8
8 Ascospores of MiSchoblastiG-tyPe ......ocuveueuiiniininniniiiiiiiieiienienennen. R. oxydata*
— Ascospores of another tyPe ....oc.oeieuiiiiii i 9
9 Ascospores of PachysSporaria-tyPe .......cccuveeueeuiiuneeienniieeieeneennenn. R. badiella*
— Ascospores of another tyPe ......ocooveiiiiiiiiiiiii 10
10 AscoSPOres Of PAYSCIA-LYPE t.ueuneniininiiiii ettt e eaeen 11
— Ascospores of another tyPe ....c.oeoeuiiiiiiii e 12

11 Thallus K+ yellow (sometimes very weak), PD+ yellow.
Hymenium more than 90 pm high ..................oooil R. confragosa
— Thallus K-, PD-. Hymenium up to 80 ym high ..................c... R. interpolata
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Ascospores of Dirinaria-type;

swollen around the septum in K.....................oo, R. gennarii
Ascospores of Milvina-type;

not swollen around the septum in K..............cooooiiiiiiiininnnn. R. milvina
Ascospores with 1-2 dark pigmented band ..........c.ocoeviiiiiiiiiiiiiinnenn.. 14
Ascospores without a dark pigmented band .........c..cocoeviiiiiiiiiiininn.. 16
Ascospores Of BiCINCtA-LtYPE «.ceuvvuneuniuniinieiiiieieeiieieeieeeeieaeenns R. lecanorina
Ascospores Of BiSCROffii-tYPE «.uueuneeniiiiiiii et 15
Apothecia immersed. Hymenium without oil droplets .............. R. immersa
Apothecia sessile. Hymenium with oil droplets ..........c....c....... R. bischoffii
Ascospores of Tunicata-type. Hymenium 90-130 pym high ......... R. calcarea*
Ascospores of Dirinaria-type. Hymenium 70-95 pm high ........... R. gennarii
On Dark OF WOOd ...cvuiiniiiie et 18
On soil, mosses, lichens or decaying wood .........c..cccveiiiiiiiiiiniinenennnnee. 29
Thallus Sorediate .......ccoeviuiiiiiiiiiiiiiie e R. efflorescens*
Thallus Not SOTEAIAtE .....uvuniiiiiiiii e 19
Thallus grey-blue. Epithecium blue-green.

Ascospores of TUNICALA-TYPE .. cuvuneriiniiiiiiiiiiiii e, R. colobina*
Thallus not grey-blue. Epithecium brown. Ascospores of another type .. 20
ASCL 10-12-SPOTEA .euuevniiniiiiiiiiiiie et R. polyspora*
ASCL 8-SPOTEA ...t 21
Ascospores 3-septate at maturity ........coeeveiiiiiiiiiiiiiiii R. conradii
Ascospores 1-septate at maturity ......oocoeeveiiiiiiiiiini e 22
Ascospores with thin walls at maturity; slightly curved ............. R. pyrina

Ascospores with unequally thickened walls and septum; mostly straight . 23

Ascospores more than 25 ym long, septum 5.5-8 um,

the apical wall 57 UM ......coooiiiiiiiiiiii e R. turfacea
Ascospores up to 25 um long, septum and the apical wall thinner ........ 24
Ascospores of Dirinaria-type; swollen around the septum in K ...... R. gennarii
Ascospores of another type; not swollen around the septum in K.......... 25
AScOSPOTeS Of PRAYSCIA-EYPE «uueneneniniiii ettt e 26
Ascospores of another tyPe .....coeviuiiiiiiiiii e 28
Thallus K+ yellow .......cooooiiiiiiiiiiiiii R. exigua
Thalltus K- o 27
Thallus thin, verrucose, pale grey to pale brown, areolate... R. septentrionalis
Thallus evanescent, granulose, brown to dark brown,

or completely abSEnt.........c.uuiiiiiiiiieeeeeiiiiiiiiiiieeeeee e e e e e e R. laevigata*
Ascospores of Milvina-type; 13-19 X 6.5-9 um .....ccoevvevveniennnn.. R. sophodes
Ascospores of Physconia-type; 17-24 x 810 pm .........cccocenviennenn. R. archaea
On crustose liChens ........ccooiiiiiiiiiiiii 30
Not on other liChens .......cocoviiviiiiiiiiiiiii 31
Ascospores of Milvina-type;

constricted at the septum at maturity................coooviiviiinininnnnen. R. milvina
Ascospores of Physcia-type;

not constricted at the septum at maturity ....................cccoell R. parasitica
Ascospores 3-septate at maturity, 24-35 x 10-15 ym ............... R. conradii

Ascospores 1-septate at maturity ........c.oooiii 32



32 Thallus grey to brown, granular .................
— Thallus whitish grey, indistinct..................

33

........................................... 33
.............................. R. roscida*

33 Apothecia plane becoming convex. Thalline exciple thin ......... R. mniarea*

— Apothecia persistently plane. Thalline exciple thick ...............

Ecological and distributional data of
Rinodina species in Estonia

R. ARCHAEA (Ach.) Arnold
On rough and smooth bark of coniferous and
deciduous trees and also on wood. Rare;
known only from three localities in Estonia:
1. Harjumaa Co., Tallinn, K. Mereschkowski
(Trass, 1967); 2. Laadne-Virumaa Co., Esku,
leg. E. Nilson, det. M. Sarv (TU); 3. Jarvamaa
Co., Paluktla, M. Sarv (TU).

R. BiscHOFFII (Hepp) A. Massal.
On calcareous substrata, particularly hard
limestones. Local; mainly in coastal areas of
Estonia: 1. Saaremaa Co., Muhu Is., A. Bruttan
(TU); 2. Harjumaa Co., Tallinn, L. Kari (Trass,
1967); 3. Ladnemaa Co., Osmussaar Is., T.
Randlane (TU); 4. Saaremaa Co., Saaremaa
Is., Sérve peninsula, Léo, T. Randlane (TU);
5. Ladnemaa Co., Vormsi Is., Rumpo penin-
sula, R. Allmae & T. Piin (TU; TBA); 6.
Saaremaa Co., Vilsandi Nature Reserve,
Vilsandi Is., T. Randlane (TU); 7. Harjumaa
Co., Pakri peninsula, M. Sarv (TU).

R. cacuminum (Th. Fr.) Malme
On siliceous rocks, in coastal areas (especially
on nutrient-rich substrata) and in mountains.
Local; found only in West and North Estonia:
1. Ladne-Virumaa Co., Kunda, V. Rasanen
(Trass, 1967); 2. Saaremaa Co., Vilsandi Is.,
V. Réasanen (Trass, 1967); 3. Saaremaa Co.,
Saaremaa Is., Kuressaare, V. Rasanen (Trass,
1967); 4. Harjumaa Co., Naissaar Is., leg. T.
Randlane, det. M. Sarv (TU); 5. Harjumaa Co.,
Rammu Is., leg. T. Piin, det. M. Sarv (TBA).

R. conFraGOsA (Ach.) Korb.
On coastal, siliceous rocks, also on overhang-
ing rocks at high altitudes. Rare, found at
three localities in coastal areas of Estonia: 1.
Saaremaa Co., Saaremaa Is., Randvere, leg.
H. Trass, det. M. Sarv (TU); 2. Parnumaa Co.,
Ruhnu Is., leg. T. Piin, det. M. Sarv (TU); 3.
Saaremaa Co., Vahase Is., leg. H. Trass, det.
M. Sarv (TU).

R. conrabpn Korb.
On soil, mosses, bark or wood, particularly on
decaying turf, especially on or near the coast.

R. turfacea

Very rare, known only from two localities in
Estonia: 1. Saaremaa Co., Vilsandi Nature Re-
serve, Vesiloo Is., leg. E. Hayren, det. H.
Magnusson (Trass, 1967); 2. Saaremaa Co.,
Saaremaa Is., Harilaid, R. Moberg (Moberg,
1992).

R. Exicua Gray
On the rough bark of old trees. Common in
several parts of Estonia.

R. GeEnnarn Bagl.
On calcareous and siliceous nutrient-rich and
-enriched substrata, on rocks, mortar, con-
crete, beton; more rarely on wood; particu-
larly in coastal and urban sites. Local, found
only on maritime rocks in the islands of West
and North Estonia: 1. Saaremaa Co., Abruka
Is., V. Rasanen (TU); 2. PArnumaa Co., Ruhnu
Is., T. Randlane (TU); 3. Saaremaa Co.,
Vilsandi Nature Reserve, Vilsandi Is., T.
Randlane (TU); 4. Saaremaa Co., Vilsandi
Nature Reserve, Alumine Vaika Is., T.
Randlane (TU); 5. Harjumaa Co., Ulgase, M.
Sarv (TU); 6. Saaremaa Co., Kbéinastu Is., leg.
T. Randlane, det. M. Sarv (TU); 7. Harjumaa
Co., Umbloo Is., leg. T. Piin, det. M. Sarv (TBA).

R. mmMERsA (Korb.) Zahlbr.
On calcareous substrata, on hard limestone.
Local, found in coastal areas of West and
Northwest Estonia: 1. Lad&nemaa Co.,
Osmussaar Is., T. Randlane (TU); 2. Saaremaa
Co., Saaremaa Is., So6rve peninsula, T.
Randlane (TU); 3. Saaremaa Co., Vilsandi Na-
ture Reserve, Vilsandi Is., T. Randlane (TU);
4. Harjumaa Co., Pakri peninsula, M. Sarv
(TU); 5. Ladnemaa Co., Vormsi Is., Rumpo pe-
ninsula, T. Piin (TU); 6. Laadne-Virumaa Co.,
Kunda, V. Rasdnen (Mayrhofer, 1984); 7.
Saaremaa Co., Kéinastu Is. (Ekman et al.,
1991), 8. Saaremaa Co., Saaremaa Is.,
Harilaid, leg. H. Trass, det. M. Sarv (TU).

R. INTERPOLATA (Stirt.) Sheard
On siliceous rocks. Very rare, found only at
one locality in West Estonia: Saaremaa Co.,
Vilsandi Nature Reserve, Vilsandi Is., leg. V.
Résanen, det. M. Sarv (TU).

R. LECANORINA ( A. Massal.) A. Massal.
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On calcareous rocks. Very rare, known only
from one locality in North Estonia: Laane-
Virumaa Co., Kunda, V. Réasédnen (R&sédnen,
1931).

R. miLvina (Wahlenb.) Th. Fr.

On siliceous, nutrient-rich rocks, rarely on
other crustose lichens. Rare, known only from
three localities in coastal areas of West and
North Estonia: 1. Harjumaa Co., Tallinn,
Merivalja, leg. J. Seim, det. M. Sarv (TU), 2.
Saaremaa Co., Vilsandi Nature Reserve, Suur
Kolme Kivi Rahu Is., leg. T. Randlane, det. M.
Sarv (TU); 3. Harjumaa Co., Rammu Is., leg.
T. Piin, det. M. Sarv (TBA).

R. occurra (Kérb.) Sheard
On hard siliceous rocks, preferably in shaded
situations. Very rare, known only from one
locality in West Estonia: Saaremaa Co.,
Saaremaa Is., alvar near to Kuressaare, L.
Kari (R&sanen, 1931).

R. parasitica H. Mayrhofer & Poelt
Parasitic on other crustose lichens, especially
on thalli of Aspicilia caesiocinerea. Very rare,
found only in one locality in West Estonia:
Saaremaa Co., Vilsandi Nature Reserve,
Vilsandi Is., on the thallus of Lecanora
dispersa, leg. T. Randlane, det. M. Sarv (TU).

R. pyriNA (Ach.) Arnold
On smooth or rough bark, also frequently on
wood. Common in several parts of Estonia.

R. SEPTENTRIONALIS Malme
Mainly on smooth bark of young twigs of co-
niferous and deciduous trees. Rare, known
only from two localities: 1. Saaremaa Co.,
Saaremaa Is., Sorve peninsula, Léo, R. Moberg
(UPS); 2. Harjumaa Co., Pakri peninsula,
Kersalu, M. Sarv (TU).

R. sopHODES (Ach.) A. Massal.

Mainly on smooth bark of small twigs of de-
ciduous trees, especially Fraxinus, an early
colonizer, most common in hilly and exposed
districts. Common in all parts of Estonia.

R. TURFACEA (Wahlenb.) Korb.

On soil, more or less dead mosses, also on
decaying wood and rocks. Very rare, known
only from one locality in Middle Estonia:
Jarvamaa Co., Paluktla, M. Sarv (TU).
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Phaeophyscia chloantha and Solorina bispora new to Estonia

Roland Moberg
Botanical Museum, Uppsala University, 6 Villavigen, S—752 36 Uppsala, Sweden

Abstract: The two species Phaeophyscia chloantha and Solorina bispora are reported for the first time from Estonia. A map
of the known distribution of Phaeophyscia chloantha in Europe is presented.

Kokkkuvéte: R. Mobetg. Phaeophyscia chloantha ja Solorina bispora esmasleiud Eestis.

Esmakordselt teatatakse kahe samblikuliigi — Phaeophyscia chloantha ja Solorina bispora—leidmisest Eestis. Esitatakse kaart

Phaeophyscia chloanthalevikust Euroopas.

In preparation of an Estonian lichen flora Tiina
Randlane informed me that some of my col-
lections and redeterminations represent spe-
cies not earlier known to Estonia. I thus for-
mally report the two species — Phaeophyscia
chloantha (Ach.) Moberg and Solorina bispora
Nyl.— as new to Estonia. The former species
was among my redeterminations of material
in UPS and latter species was collected dur-
ing a lichen excursion to westerm Estonia in
1991 (Moberg, 1992) together with the late
Professor Gunnar Degelius.

Phaeophyscia chloantha (Ach.) Moberg

This species is easily recognized by the lip-
shaped soralia, the pale lower side and a
prosoplectenchymatous lower cortex. The up-
per side is brownish like all Phaeophyscia spe-
cies, but it is usually paler than for instance
P. orbicularis (Neck.) Moberg, which is one of
the species it might be confused with. How-
ever, the white colour of the lower side and
the prosoplectenchymatous lower cortex
makes it easy to identify as all the other

Fig.1. Distribution of Phaeophyscia chloantha in Europe.



Phaeophyscia species in Europe have black
lower side and paraplectenchymatous lower
cortex. A more detailed description is given
by Moberg (1978).

The material from Estonia is collected in
Kunda (59°29°'N 26°32’E) by Rasdnen 1927 on
bark of Fraxinus (UPS).

In Europe P. chloantha has a southern dis-
tribution (Fig. 1). Thus the record from Esto-
nia is far north of the main distribution in
Europe. It might be overlooked in northeast-
ern Europe and should be looked for on de-
ciduous trees in open situations. Very often
it is found growing mixed with several other
species of Phaeophyscia.

Solorina bispora Nyl.

Solorina bispora is separated from related spe-
cies by the presence of a thallus around the
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apothecia and the number and size of the
spores. As the name indicates, the number of
spores is two per ascus and the length is usu-
ally more than 60 um. The material from
Muhu Island, Utigu cliffs (58°40’N 23°15’E) col-
lected by me in 1991 (UPS) is not well devel-
oped, but it has typical spores. The distribu-
tion of S. bispora is mainly mountainous in
Europe and the record in Estonia was quite
unexpected. However, the habitat is calcare-
ous, northexposed rocks which might have
conditions similar to mountaneous areas.
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Lignicolous Aphyllophorales of old and primeval forests
in Estonia. 1. The forests of northern Central Estonia with a
preliminary list of indicator species

Erast Parmasto and Ilmi Parmasto
Institute of Zoology and Botany, 181 Riia St., EE2400 Tartu, Estonia

Abstract: A list of 141 species of aphyllophoroid wood-rotting fungi collected in 13 forest plots in 1995 is presented;
seven species are mentioned as new to Estonia. Since 1993, in North Europe several species of wood-rotting fungi have
been used as indicators for selection of old and primeval forests of high biodiversity worth to be protected. The o/d forest
indicator fungi may be defined as more or less easily recognizable macrofungi distributed mainly or only in old forests
minimally affected by forest management. Presence of these species in a forest indicate, that ecosystems have been persisting
there without major disturbance during a long period of time. The indicator species proposed as suitable for the Estonian
forests are listed on pages 44—45.

Kokkuvéte: E. Parmasto ja I. Parmasto. Eesti vanade ja lirgmetsade puitulagundavad seened seltsist
Aphyllophorales. 1. Kesk-Eesti pohjaosa metsad koos indikaatorliikide esialgse nimestikuga.

1995. a. uurimiste alusel esitatakse 141 liiki h6lmav nimestik 13 metsa-alalt leitud puitulagundava seene kohta; neist seitset
mainitakse Eestist esmakordselt. Alates 1993. aastast on P&hja-Euroopas mitmeid puitulagundavaid seeni kasutatud
indikaatorliikidena selliste kaitset vajavate vanade ja tirgmetsade selekteerimiseks, mida iseloomustab suur elusolendite liigiline
mitmekesidus. Kiesoleva kirjutise autorid esitavad definitsiooni: IVanade metsade indikaatorliikideks on sellised makroseened, mis
on levinud peamiselt voi ainnlt sellistes vanades metsades, mida vaid minimaalselt on majustatud metsa majandamisega. Need liigid
niitavad metsa Gkoslisteemide pikaajalist oluliste hiireteta piisimist antud paigas. Eesti metsadele sobivaks peetava 43

indikaatorliigi nimestik on toodud Ik. 44-45.

INTRODUCTION

Northern part of Central Estonia (southern
half of the Jarvamaa Co., southeastern part
of the Harjumaa Co. and eastern part of the
Raplamaa Co.) is the mycologically least ex-
plored region of Estonia. As a part of the project
“Old Forest Inventory in Estonia” organized
by the Estonian Nature Foundation, several
forest plots of this region were studied by the
mycologists of the Institute of Zoology and
Botany in September, 1995. The forest plots
were selected by the leaders of the project as
possible nature protection areas to be stud-
ied by taxonomists of several different groups
of organisms. Altogether, 13 localities in this
region were studied and 141 species recorded.

Lignicolous Aphyllophorales were collected
by the authors of this paper, in some areas
also by Dr. Urmas Kéljalg; field notes by Prof.
Kuulo Kalamees and Ms. Mall Vaasma were
also used.

The study area is located mainly in the
northern half of the Estonia Intermedia geo-
botanical district of the West Baltic

Subprovince of the Baltic geobotanical Prov-
ince. According to Laasimer (1965), this re-
gion belongs to the Conifer—-Hardwood Zone;
however, the forests in the study area are
close to typical Southern Taiga Zone forests.
The district is characterized by oligotrophic
“raised”) bogs and swampy forests; however,
(sub)nemoral spruce forest “islands” are scat-
tered in the bogs and swampy pine forests.
The area covered with forests ready for har-
vesting is smaller than expected.

Forest management has been quite inten-
sive in most Estonian forests; as a rule, al-
most all ripe forests have been clearcut in
due time; thinning and sanitary cuts as means
of forest management have been regular and
intensive during the last 30-40 years. The
number of fallen, rotten, thick tree trunks
(logs) is low in most forests. The climate is
less favourable for fungal growth here than
in most other regions of Estonia. In the study
area and east of it, the period with a mean
daily temperature above 10 C° is the shortest



in Estonia (up to 120 days), the sum of the
mean daily air temperature during this pe-
riod is the lowest (below 1700). The combined
effect of these factors is that the number of
aphyllophoraceous lignicolous fungi is lower
than may be expected, and remarkably
smaller than in the forests of Finland or Swe-
den which have been well studied from this
aspect.

The weather was dry and sunny in Esto-
nia in 1995, and thus an unfavourable period
for a study of species diversity of wood-rotting
fungi. The results of our study may be called
preliminary; only 141 species of
Aphyllophorales (and their anamorphs) are in-
dicated in the list below. However, the forest
plots studied are small and well delimited,
and this enables similar inventorial studies
in the same plots to be continued in the fu-
ture.

In the species list, localities are indicated
by their numbers; after this, substrata are
listed. If not indicated, the fungal species are
found on logs, fallen branches and on other
non-living parts of trees and bushes. After
this, in several cases remarks on the distri-
bution of the species in Estonia in general
are added.

STUDY PLOTS

Approximate geographical coordinates are for
the midpoint of a plot.

1. Jarvamaa Co., Lepametsa near Retla (For-
estry Turi, forest sq. no. 262); 58°44.2' N,
25°40.9' E. — Spruce, aspen and birch for-
ests of Aegopodium and Filipendula types.
20 Sept. 1995.

2. Jarvamaa Co., Patsavere near Painurme
(Forestry Huuksi, sq. nos 100 and 101);
58°50.5' N, 25°52.6' E. — Spruce forest of
Aegopodium type. 20 Sept. 1995.

3. Jarvamaa Co., Lepametsa near Retla (For-
estry Turi, sq. no. 258); 58°44.2' N, 25°39.6'
E. — Aspen forests of Aegopodium (partly
Filipendula) types. 21 Sept. 1995.

4. Jarvamaa Co., near Retla (Forestry Turi,
sq. no. 252); 58°45' N, 25°40.9' E. — Spruce
forest of Aegopodium type. 21 Sept. 1995.

5. Jarvamaa Co., near Tammektla (Forestry
Tari, sq. no. 249); 58°46.5' N, 25°41' E. -
Aspen forest of Aegopodium type. 21 Sept.
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1995.

6. Jarvamaa Co., Kuusiku near Laimetsa
(Forestry Huuksi, sq. no. 73); 58°47.6'N,
25°38.7' E. — Spruce forests of Aegopodium
and Filipendula types. 22 Sept. 1995.

7. Jarvamaa Co., partly periodically flooded
forests at Prandi river near Laimetsa (For-
estry Huuksi, sq. no. 30); 58°49.2" N,
25°36.8' E. — Spruce forest of Aegopodium
type, boggy in some places. 22 Sept. 1995.

8. Jarvamaa Co., NE of Vahastu (Forestry
Vaatsa, sq. no. 87); 58°58.8' N, 25°18' E. -
Pine forest on elevated bog (peatland). 23
Sept. 1995.

9. Jarvamaa Co., near Po6llika (Forestry
Vahastu, sq. no. 57); 58°59.5' N, 25°16' E.
— Spruce forest of Vaccinium myrtillus and
Aegopodium types. 23 Sept. 1995.

10. Jarvamaa Co., Virla (Forestry Vaatsa, sq.
no. 25); 59°02.3' N, 25°15' E. —-Spruce-pine
forest of Vaccinium myrtillus type. 23 Sept.
1995.

11. Jarvamaa Co., near Kolu (Forestry Kolu,
sq. no. 99); 58°48.6' N, 25°16.5' E. — Pine-
spruce forest of Vaccinium myrtillus—
Polytrichum type. 24 Sept. 1995.

12. Jarvamaa Co., close to locality no. 11 (sq.
no. 93). - Boggy spruce-pine forest of
Vaccinium myrtillus and Vaccinium
uliginosum type. 24 Sept. 1995.

13. Harjumaa Co., Saarnakorve near Paimetsa
(Forestry Nomme, sq. no. 75); 59°01' N,
25°21" E. — Boggy spruce forest. 25 Sept.
1995.

LIST OF SPECIES FOUND

After species name, nos. of localities and sub-
strata are indicated.

TELEOMORPHS

ALEURODISCUS AMORPHUS (Pers.: Fr.) J. Schrot.
-4, 7, 13 — Picea abies (TAA 162233,
162265, 162295). — Very rare in Estonia
but possibly overlooked (cf. I. Parmasto,
1990). In the locality no. 7, TREMELLA SIM-
PLEX Jacks. & Martin was found
parasitizing on A. amorphus; this is the first
and only collection of this species in Esto-
nia.

AMPHINEMA BYSSOIDES (Pers.: Fr.) J. Erikss. — 1,
2,4, 6, 7,9 - Alnus incana, Athyrium sp.,
Betula pubescens, Juniperus communis,
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Picea abies, Populus tremula. — Very com-
mon in Estonia in almost all forest types.

AMYLOCORTICIUM SUBINCARNATUM (Peck) Pouzar —
10 — Picea abies.

AMYLOSTEREUM CHAILLETII (Pers.) Boidin — 2 —
Picea abies. — In Estonia uncommon but
not rare.

A. 1aEviGATUM (Fr.) Boidin - 3, 7 - Juniperus
communis. — The species is fairly common
in Estonia at base of dead Juniperus stems.
In western Estonia where Peniophora
junipericola is common (cf. E. & I. Parmasto,
1992) these two species are ecological
vicariants and only rarely grow on the same
bush or tree.

AnTRODIA SERIALIS (Fr.: Fr.) Donk - 1, 2, 4, 6,
11 — Picea abies. — Very common in Esto-
nia.

A. sinuosa (Fr.: Fr.) P. Karst. — 2, 7, 10, 13 —
Picea abies, Pinus sylvestris. — Very com-
mon in Estonia.

A. xanTHA (Fr.: Fr.) Ryvarden - 1, 10, 11 —
Picea abies, Pinus sylvestris. - Common in
Estonia.

ANTRODIELLA SEMISUPINA (Berk. & M.A. Curtis)
Ryvarden — 6 — Betula pendula. — The nu-
merous localities of this fungus in Esto-
nia are mainly in secondary forests (Alnus
incana stands, in partly destroyed stands,
etc.).

BUERKANDERA ADUSTA (Willd.: Fr.) P. Karst. — 7,
9, 10 - Corylus avellana, Populus tremula. —
Common in Estonia.

BortryoBasiDiuM canDICANS J. Erikss. — 1 — Alnus
incana.

B. INTERTEXTUM (Schwein.) Julich & Stalpers
-5,7,9, 13 — Picea abies (TAA 162264,
164809, 164745), Tilia cordata (TAA
164676). — New to Estonia but possibly
overlooked.

B. LAEVE (J. Erikss.) Parmasto — 2, 9 — Phellinus
tremulae, Picea abies, Populus tremula.

B. oBrusisporUM J. Erikss. — 10 - Pinus
sylvestris (TAA 164756). - New to Estonia
but possibly overlooked.

B. pruiNnaTUM (Bres.) J. Erikss. — 1 — Picea abies.

B. suBcoronaTUM (Hohn. & Litsch.) Donk - 1,
2,3,4,5,6,7,9, 10, 13 — Alnus glutinosa,
A. incana, Betula pubescens, Juniperus com-
munis, Picea abies, Populus tremula. — One
of the most common species on fallen logs
in many forest types in Estonia.

CANTHARELLUS CIBARIUS Fr.: Fr. - 1, 2, 10.

C. TuBAEFORMIS Fr.: Fr. — 11.

CERACEOMYCES SERPENS (Tode.: Fr.) Ginns — 10
— Populus tremula.

C. suBLAEVIS (Bres.) Julich - 2, 5, 7, 8 — Alnus
incana, Betula pubescens, Picea abies,
Populus tremula.

C. vioLascens (Fr.: Fr.) Julich - 8 — Pinus
sylvestris. — Rather rare in Estonia.

CERIPORIA SUBRETICULATA Ryvarden (det. T.
Niemeld) — 1 - Populus tremula (TAA
164580). — This is the only European lo-
cality of this species described from Thai-
land; very closely related if not identical
with C. alachuana (Murrill) Hallenb. found
in USA, Germany and Italy. — Found in a
flooded “wild” forest.

C. RETICULATA (Hoffm.: Fr.) Domanski — 3 -
Betula pubescens.

CHONDROSTEREUM PURPUREUM (Pers.: Fr.) Pouzar
— 1, 7 — Betula pendula, Populus tremula.

CLAVICORONA PYXIDATA (Pers.: Fr.) Doty - 2, 4,
7, 9 — Populus tremula.

CoLTRICIA PERENNIS (Fr.: Fr.) Murrill — 10 — The
species is common in Estonia, mainly in
dry pine forests (not visited for this study).

CONIOPHORA PUTEANA (Schum.: Fr.) P. Karst. —
1 — Picea abies, Populus tremula.

CorrticlUM ROSEUM Pers.: Fr. — 1, 7 — Betula sp.,
Populus tremula. — The species is common
in Estonia, mainly on dead Salix branches
but also on fallen logs of Populus tremula.

CYLINDROBASIDIUM EVOLVENS (Fr.: Fr.) Julich —
1, 6 — Betula pendula, Betula pubescens.

CyTiDIA saLICINA (Fr.: Fr.) Burt — 7 — Salix sp. —
Common in Estonia on dead branches of
Salix ssp.

DAEDALEOPSIS CONFRAGOSA (Bolton: Fr.) J.
Schrét. — 2 — Salix caprea. — In Estonia
mainly on dead Salix trunks and fallen
branches, usually in secondary commu-
nities near ditches and rivulets.

DatroniA MoLLis (Sommerf.: Fr.) Donk — 1, 2,
7, 13 — Populus tremula.

Fomes roMmENTARIUS (L.: Fr.) Fr. - 1, 3, 5, 6, 8,
12, 13 - Betula pendula, B. pubescens. —
Very common everywhere in Estonia.

Fowmrropsis piNicoLA (Sw.: Fr.) P. Karst. — 1, 2,
3,5,6, 7,10, 11, 12, 13 — Alnus incana,
Betula pendula, B. pubescens, Picea abies,
Populus tremula; at base of a living trunk
of Tilia cordata. — Very common everywhere



in Estonia; of living trees, only T. cordata
is rarely infected.

GALZINIA PEDICELLATA Bourdot — 1 — Picea abies
(TAA 162217). — First locality in Estonia.

GANODERMA APPLANATUM (Pers.) Pat. — 1, 2 —
Alnus incana, Populus tremula. - Common
in Estonian forests, mainly on fallen logs
of Populus tremula.

G. wucibum (Fr.) P. Karst. — 6 — a deciduous
tree.

GLOEOCYSTIDIELLUM CONVOLVENS (P. Karst.) Donk
-1, 3, 6 — Alnus incana, Betula pubescens,
Fomes fomentarius.

G. ocHRACEUM (Fr.: Fr.) Donk — 12 — Picea abies.

GLOEOPHYLLUM ODORATUM (Wulfen: Fr.) Imazeki
— 2, 4 — Picea abies.

G. sEPlARIUM (Wulfen: Fr.) P. Karst. - 4, 5, 7 —
Picea abies. — Common on clear-cut areas
of coniferous forests in Estonia; not nu-
merous in “natural” forests.

HapaLopriLus NIDULANS (Fr.) P. Karst. — 11 —
Betula pubescens.

HETEROBASIDION ANNOSUM (Fr.) Bref. — 2 — Picea
abies.

HybpNuM REPANDUM L.: Fr. - 2, 3, 4, 6.

HYMENOCHAETE CINNAMOMEA (Pers.: Fr.) Bres. —
1, 7 — Alnus incana, Quercus robur. — Found
everywhere in Estonia, but nowhere nu-
merous.

H. taBACINA (Sowerby: Fr.) Lév. — 3, 7, 9 — Alnus
incana, Corylus avellana, Salix sp. — Most
finds of this species in Estonia are from
secondary stands, on dead branches of
Salix sp. a.o. at ditches, rivulets, etc.

HYPHODERMA ARGILLACEUM (Bres.) Donk - 1, 3,
S, 7, 9 — Alnus incana, Picea abies, Populus
tremula.

H. puBerumM (Fr.: Fr.) Wallr. — 13 - Populus
tremula.

H. seETiGErRuM (Fr.: Fr.) Donk - 1, 8 — Alnus
incana, Betula pubescens, Populus tremula.
— The species is common in Estonia but
not numerous in “natural” forests (except
in oak stands).

HypHODONTIA ABIETICOLA (Bourdot & Galzin) J.
Erikss. — 6 — Picea abies.

H. aLutacea (Fr.: Fr.) J. Eriksson — 10 — Pinus
sylvestris.

H. aspera (Fr.) J. Erikss. - 3, 7, 8, 10. 12 —
Betula pubescens, Picea abies, Pinus
sylvestris. — Common in Estonia.

H. BarBa-govis (Fr.: Fr.) J. Erikss. - 5, 7, 8 —
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Betula pubescens, Pinus sylvestris.

H. BrEVISETA (P. Karst.) J. Erikss. - 2, 3, 8, 13
— Juniperus communis, Picea abies, Pinus
sylvestris. — Common in Estonia.

H. cINERACEA (Bourdot & Galzin) J. Erikss. &
Hjortstam - 7, 8 — Juniperus communis.

H. crustosa (Fr.: Fr.) J. Erikss. — 2 — Juniperus
communis, Populus tremula, Sorbus
aucuparia.

H. paLLiDuLA (Bres.) J. Erikss. — 3 — Sorbus
aucuparia, Picea abies.

H. suBaLuTacea (P. Karst.) J. Erikss. — 4, 8 —
Betula pubescens, Pinus sylvestris.

HypocHNICIUM BOMBYCINUM (Sommerf.: Fr.) J.
Erikss. — 1 — Populus tremula.

H. vLunpeLLn (Bourdot) J. Erikss. — 2 — Picea
abies.

InonoTUS oBLIQuuUs (Fr.: Fr.) Pilat — 1, 3, 7 -
Alnus incana (rare), Betula pendula, B.
pubescens. — Very common in Estonia,;
basidiomes are short-living and usually
one can find only old remnants of these,
and sterile conks.

I. raDIATUS (Sowerby: Fr.) P. Karst. — 1, 3, 4, 6,
7, 13 — Alnus glutinosa, A. incana. — Very
common in Estonia, mainly on Alnus wood.

I. TomENTOSUS (Fr.) Teng — 1, 2, 4 — Picea abies.
— The species has been found in Estonia
mainly in spruce stands which have been
thinned or othervise influenced by human
activities.

JUNGHUHNIA NITIDA (Pers.: Fr.) Ryvarden - 1, 4
— Populus tremula.

J. PSEUDOZILINGIANA (Parmasto) Ryvarden — 7 —
Phellinus tremulae. — The species is very
rare in Estonia; it has not been found for
tens of years after it was described, but
in the last three or four years several new
localities have been observed. It may be
called an indicator of old forests: all
Populus tremula trees with this fungus are
old or very old.

MUCRONELLA CALVA (Alb. & Schwein.: Fr.) Fr. —
8 — Picea abies.

OLiGOPORUS cAEsIUS (Schrad.: Fr.) Gilb. &
Ryvarden - 1, 2, 3, 9 — Picea abies. — Com-
mon in Estonia; frequent on thin spruce
trunks felled for thinning.

O. LeucoMALLELLUS (Murrill) Gilb. & Ryvarden
— 7 — Picea abies.

O. suBcAEsIUs (A. David) Ryvarden & Gilb. - 2,
7 — Salix caprea and a rotten deciduous
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trunk.

OxypPoRUS coORTICOLA (Fr.: Fr.) Ryvarden - 2, 5
— Populus tremula.

O. popULINUS (Schumach.: Fr.) Donk - 7 — Alnus
incana (!).

PauLLICORTICIUM ANSATUM Liberta — 11 — Pinus
sylvestris (TAA 164767). — First locality in

Estonia.

PeEnioPHORA CINEREA (Fr.: Fr.) Cooke — 7 — Tilia
cordata.

P. pitHYA (Pers.) J. Erikss. — 7 — Picea abies
(TAA 164722).

P. poLyGonia (Pers.: Fr.) Bourdot & Galzin — 4,
7 — Populus tremula.

P. vioLaceoLiviDA (Sommerf.) Massee — 10 —
Betula pendula.

PHANEROCHAETE LAEVIS (Fr.: Fr.) J. Erikss. &
Ryvarden — 13 — Betula pubescens.

PH. saNGUINEA (Fr.: Fr.) Pouzar — 8 — Picea abies,
Pinus sylvestris.

PH. sorpDA (P. Karst.) J. Erikss. & Ryvarden —
7, 10 — Pinus sylvestris, Populus tremula.

PH. veLuTina (DC.: Fr.) P. Karst. — 5, 6 — Betula
pendula, Picea abies.

PHELLINUS ALNI (Bondartsev) Parmasto — 1, 2,
3, 4, 8,9, 13 - Alnus glutinosa, A. incana,
Betula pubescens.

PH. cHrysoLoma (Fr.) Donk - 2, 6, 12 — Picea
abies. — Scattered but not rare in Estonia.

PH. concHaTus (Pers.: Fr.) Quél. - 2, 4, 7, 11 -
Salix caprea.

PH. FERRUGINOSUS (Schrad.: Fr.) Bourdot &
Galzin — 5 — Alnus incana. — In Estonia not
seldom in nemoral or mixed spruce for-
ests, mainly on fallen twigs and trunks of
Corylus avellana.

PH. 1GNIARIUS (L.: Fr.) Quél. (s. str.) — 2 — Salix
caprea.

PH. rLaEvIGATUS (Fr.) Bourdot & Galzin - 3, 5 -
Betula pubescens. — In Estonia rather sel-
dom.

PH. NiGrRICANS (Fr.: Fr.) P. Karst. - 3, 5, 6, 7, 8,
11, 13 - Alnus incana, Betula pendula, B.
pubescens, Sorbus aucuparia.

PH. NIGROLIMITATUS (Romell) Bourdot & Galzin
— 7 — Picea abies (TAA 164654). — Very rare
in Estonia, found in old forests undis-
turbed by forest management.

PH. popuLicoLA Niemelad — 1, 4 — Populus tremula,
on living trunks. — In Estonia scattered,
on old living aspen trees.

PH. puncratus (Fr.) Pilat — 3, 7 — Alnus incana,

Populus tremula (?).

PH. TREMULAE (Bondartsev & Borissov) Bondart-
sev—1, 2,3, 4, 12, 13 - Populus tremula. —
Very common everywhere in Estonia.

PHLEBIA LIVIDA (Pers.: Fr.) Bres. — 6, 10 — Picea
abies, Pinus sylvestris.

PH. RUFA (Pers.: Fr.) M. P. Christ. - 9, 10 -
Alnus incana, Betula pendula.

PH. sEriALIS (Fr.: Fr.) Donk - 8 — Pinus sylvestris.

PH. TREMELLOSA (Schrad.: Fr.) Nakasone &
Burds. - 1, 2, 6 — Alnus incana, on a log of
a deciduous tree.

PHLEBIELLA SULPHUREA (Pers.: Fr.) Ginns &
Lefebvre - 2, 3, 8, 9, 10, 13 - Betula
pubescens, Picea abies, Pinus sylvestris,
Populus tremula. — One of the most com-
mon corticioid species on fallen trunks and
branches of coniferous trees in Estonia.

PH. TuLAsNELLOIDEA (HOohn. & Litsch.)
Oberwinkler — 3 — Sorbus aucuparia.

PHysisporiNUS VITREUS (Pers.: Fr.) P. Karst. — 9,
11 - on rotten logs of deciduous trees (TAA
162287). — In Estonia rare, most collec-
tions are from old moist (flooded) Alnus
glutinosa—Picea abies forests.

PiLobERMA BICcOLOR (Peck) Julich - 2, 3, 10, 11
— Betula pubescens, Pinus sylvestris, Populus
tremula. — One of the most common litter
(mycorrhizal) fungi in coniferous forests
in Estonia.

P. Byssinum (P. Karst.) Julich — 2, 10 — Picea
abies. — Common in Estonia.

Prrroporus BETULINUS (Bull.: Fr.) P. Karst. — 1,
3,4,5, 7,8, 11 - Betula pendula, B.
pubescens.

PHYLLOTOPSIS NIDULANS (Pers.) Singer — 1 —
Betula pubescens.

PLicaTURA NIVEA (Sommerf.: Fr.) P. Karst. — 1,
9 — Alnus incana.

PoLyporus varws Fr.: Fr. -1, 2, 3, 5, 7, 13. -
Alnus incana, Salix caprea.

POROTHELEUM FIMBRIATUM (Pers.: Fr.) Fr. — 6, 9,
12, 13 - Alnus incana, Juniperus communis,
Picea abies, Populus tremula.

PseuboMERULIUS AUREUS (Fr.: Fr.) Julich - 8, 10
— Pinus sylvestris. — In Estonia not com-
mon.

PycnopPoreLLUS FULGENS (Fr.) Donk — 1, 3 — Picea
abies. — Infrequent in Estonia.

RabuLomycEs CONFLUENS (Fr.: Fr.) M. P. Christ.
- 7.

REsiNiciuM BICOLOR (Alb. & Schwein.: Fr.)



Parmasto - 1, 4, 5, 13 - Juniperus commu-
nis, Picea abies, Salix caprea. — Very com-
mon in Estonia.

ScoPULOIDES HYDNOIDES (Cooke & Massee)
Hjortstam & Ryvarden - 3, 6, 8 — Betula
pendula, Betula pubescens, Picea abies.

ScYTINOSTROMA ODORATUM (Fr.: Fr.) Donk - 5,
10 - Betula pendula, Picea abies, Populus
tremula.

S. PORTENTOSUM (Berk. & M. A. Curtis) Donk -
1 — Populus tremula.

SISTOTREMA BRINKMANNI (Bres.) J. Erikss. — 6 —
Fomitopsis pinicola.

S. SERNANDERI (Litsch.) Donk — 1 — on a dead
basidiome of Ganoderma applanatum.

SKELETOCUTIS AMORPHA (Fr.) Kotl. & Pouzar - 1,
4, 10 — Picea abies, Pinus sylvestris.

S. CARNEOGRISEA A. David — 5 — Picea abies. — In
Estonia found in many localities on dead
basidiomata of Trichaptum abietinum and on
rotten spruce wood.

S. stELLAE (Pilat) Jean Keller — 4, 12 — Picea
abies (TAA 164673, 164777). — In Estonia
rare.

S. SUBINCARNATA (Peck) Jean Keller — 1 — Picea
abies.

STECCHERINUM FIMBRIATUM (Pers.: Fr.) J. Erikss.
-1, 7, 8, 13 - Alnus incana, Betula
pubescens, Populus tremula.

S. ocHRACEUM (Pers.: Fr.) Gray — 1, 13 — Alnus
glutinosa, A. incana, Phellinus tremulae.
STEREUM HIRsUTUM (Willd.: Fr.) Gray - 1, 5, 7,
8 — Alnus incana, Betula pendula, B.

pubescens.

S. rRugosuM (Pers.: Fr.) Fr. -2, 5,9, 11 - Alnus
incana, Corylus avellana, Salix caprea.

S. SANGUINOLENTUM (Alb. & Schwein.: Fr.) Fr. —
6, 7 — Picea abies.

S. SUBTOMENTOSUM Pouzar - 1, 3, 5, 6 — Alnus
incana, Betula pubescens (rarely). — Not rare
in Estonia, mainly on fallen trunks and
branches of Alnus glutinosa and A. incana,
rarely also of other deciduous trees.

TOMENTELLA BRYOPHILA (Pers.) M. J. Larsen — 2
— Populus tremula.

T. cINERASCENS (P. Karst.) Hohn. & Litsch. — 13

— Alnus glutinosa.

T. ELLIs (Sacc.) Julich & Stalpers — 1 — Populus
tremula.

T. FERRUGINEA (Pers.: Fr.) Pat. — 4 — Alnus
glutinosa.

T. UMBRINOSPORA M. J. Larsen — 6 — Betula
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pubescens.

TRAMETES HIRSUTA (Wulfen: Fr.) Pilat - 1, 4 -
Alnus incana.

T. OCHRACEA (Pers.) Gilb. & Ryvarden - 1, 4, 7,
13 - Betula pubescens, Populus tremula.

TRECHISPORA FARINACEA (Pers.: Fr.) Liberta — 1,
2, 3, 4,5, 6, 8 13 — Picea abies, Pinus
sylvestris; log of a deciduous tree. — Com-
mon in coniferous and mixed forests in
Estonia.

T. moLLusca (Pers.: Fr.) Liberta — 5, 7 — Sorbus
aucuparia; log of a deciduous tree.

TricHAPTUM ABIETINUM (Dicks.: Fr.) Ryvarden —
1, 2, 3, 4, 6, 7, 8 13 — Picea abies, Pinus
sylvestris. — One of the most common spe-
cies on fallen trunks and branches of co-
niferous trees (Picea abies, Pinus sylvestris)
in Estonia.

TuBULICRINIS PROPINQUUS (Bourdot & Galzin)
Donk — 12 — Picea abies.

UTtHATOBASIDIUM FUSISPORUM (J. Schrét.) Donk
— 1 — Populus tremula (TAA 164606). — First
collection in Estonia.

VESICULOMYCES CITRINUS (Pers.) Hagstrom — 10
— Picea abies. — Common in Estonia.

VUuILLEMINIA COMEDENS (Nees: Fr.) Maire — 6 —
Quercus robur. — Common in Estonia.

ANAMORPHS
COSTANTINELLA ATHRIX Nannf. & J. Erikss. — 1,
4 — Picea abies, Populus tremula.
HapLoTRICHUM CONSPERSUM (Link) Hol.-Jech. —
3, 8, 9 — Betula pubescens.

DISCUSSION AND CONCLUSIONS

Old forest indicator fungi

During the last decades, studies in biodiversity
and projects on nature conservation have
focussed on old and virgin, or pristine forests.
Intensive forest management combined with
air pollution (“acid rains”) has caused impov-
erishment of forest flora and fauna in many
countries. One of the ways to mitigate these
undesirable changes is to take under nature
conservation “islands” of old forests with their
rich biodiversity and undisturbed interactions
between all living organisms, including fungi.

The main criteria in selecting the pro-
tected “islands” of forest are the inclusion of
all the main but also rare forest types in a
region, and maximal biodiversity of the forest
stands selected.
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There are no really primeval (virgin) forests
in Estonia except old Pinus sylvestris stands on
high (elevated) bogs not usable for cutting. Of
the other old forests, some have not been man-
aged for decades; as a result, there are numer-
ous fallen rotten tree trunks (logs) inhabited by
many wood-rotting fungi. The presence of logs
and other dead wood is important for maintain-
ing high biodiversity in forests (Samuelsson et
al., 1994). Such dead wood has been character-
ized as a “complex, meticulous recycling sta-
tion that deposits minerals and humus on the
ground” and is therefore “indispensable to for-
est food chains” (Deyrup, 1981).

In contrast to flowering plants, the species
richness of fungi, many microorganisms and in-
sects depends heavily on the forest manage-
ment type and on the age of the forest. In boreal
forests, the number of species of wood-rotting
fungi is up to four times higher on old decom-
posed fallen trunks than on freshly fallen trunks
(Niemeld, Renvall & Penttila, 1995). In the fi-
nal stages of wood decay, the trunks maintain
“exceptionally diverse species combinations” of
saprotrophic fungi (Renvall, 1995: 43). Tens of
rare species of polypores and corticiaceous fungi
have been found only in unmanaged old forests
in Estonia. On the other hand, the presence of
such species reflects the richness of the flora
and fauna in forests, i.e. is an indicator of natu-
ral biodiversity.

In some papers mainly by Finnish and Swed-
ish mycologists, there have been attempts to
use aphyllophoroid (mainly polyporoid) fungi as
indicators of old and/or primeval forests wor-
thy of protection. The species are hopefully in-
dicators of the long continuity of forest ecosys-
tems (ecological continuity).

The selection of indicator species has been
mainly based on intuitial observations not veri-
fied by quantitative studies. 34 fungal species
characteristic for old forests and 23 for virgin
forests are listed by Kotiranta & Niemela (1993,
1996), 45 indicator species by Karstréom (1993),
and 10 species of polypores for one region of
Latvia by Meiere (1996). Most of these species
are indicators suitable for studies in Estonia,
too. Some species have not yet been found in
this country, or are too rare to be used in prac-
tice. Some species used as good indicators in
Finland tolerate moderate forest management
and other human interference in Estonia (i.e.,

Phellinus chrysoloma, Pseudomerulius aureus). To
the list of species given by Kotiranta & Niemela
and Karstrom, several additional
aphyllophoraceous fungi may be added in this
country. During the last 45 years, the senior
author has studied these fungi in Estonia, col-
lecting mainly in old forests; the list given be-
low is a result of these collections and field
observations.

The old forest indicator fungi may be defined
as more or less easily recognizable macrofungi
distributed mainly or only in old forests mini-
mally affected by forest management.

Preliminary list of Estonian old forest indica-
tor fungi

Species also included in lists by Kotiranta and
Niemeld are marked with an asterisk *, spe-
cies in Karstém’s list with the sign @, and indi-
cators mentioned by Meiere with the sign #.
AMYLOCORTICIUM SUBINCARNATUM (Peck) Pouzar
* @ AMYLOCYSTIS LAPPONICA (Romell) Singer
* @ ANOMOPORIA BOMBYCINA (Fr.: Fr.) Pouzar
* @ ANTRODIA CRASSA (P. Karst.) Ryvarden
* @ ASTERODON FERRUGINOSUS Pat.
BOLETOPSIS LEUCOMELAENA (Pers.) Fayod
BYSSOCORTICIUM ATROVIRENS (Fr.: Fr.) Bondartsev &
Singer
CERIPORIA EXCELSA (Lundell) Parmasto
CERIPORIOPSIS MYCELIOSA (Peck) Ryvarden & Gilb.
DENTIPELLIS FRAGILIS (Pers.: Fr.) Donk
* @ DIPLOMITOPORUS CRUSTULINUS (Bres.) Domanski
* @ Fomitopsis ROSEA (Alb. & Schwein.: Fr.) P. Karst.
GANODERMA LUCIDUM (W. Curt.: Fr.) P. Karst.
* @ GLOIODON STRIGOSUS (Sw.: Fr.) P. Karst.
GRIFOLA FRONDOSA (Dicks.: Fr.) S.F. Gray
HAPALOPILUS CROCEUS (Pers.: Fr.) Bondartsev & Singer
@ H. sALMONICOLOR (Berk. & M. A. Curtis) Pouzar
HAPLOTRICHUM AUREUM (Pers.) Hol.-Jech.
@ HERICIUM CORALLOIDES (Scop.: Fr.) S. F. Gray
* @ JUNGHUHNIA COLLABENS (Fr.) Ryvarden
@ J. LUTEOALBA (P. Karst.) Ryvarden
J. PSEUDOZILINGIANA (Parmasto) Ryvarden
* # LEPTOPORUS MOLLIS (Pers.: Fr.) Quél.
* # (OLIGOPORUS GUTTULATUS (Peck) Gilb. & Ryvarden
* @ O. PLACENTUS (Fr.) Gilb. & Ryvarden
@ PERENNIPORIA MEDULLA-PANIS (Jacq.: Fr.) Donk
* @ P. suBacIDA (Peck) Donk
*  PHAEOLUS SCHWEINITZII (Fr.: Fr.) Pat.
* @ PHELLINUS FERRUGINEOFUSCUS (P. Karst.) Bourdot
* @ PH. NIGROLIMITATUS (Romell) Bourdot & Galzin
* @ PHLEBIA CENTRIFUGA P. Karst.



PHYSISPORINUS SANGUINOLENTUS (Alb. & Schwein.) Pilat
PH. VITREUS (Pers.: Fr.) P. Karst.
* # PYCNOPORELLUS FULGENS (Fr.) Donk
RIGIDOPORUS CROCATUS (Pat.) Ryvarden
SERPULA HIMANTIOIDES (Fr.: Fr.) Bondartsev
SISTOTREMA RADULOIDES (P. Karst.) Donk
SKELETOCUTIS VULGARIS (Fr.) Niemel4d & Y. C. Dai
(comb. ined.)
*  SKELETOCUTIS ODORA (Sacc.) Ginns
* S. STELLAE (Pilat) Jean Keller
STECCHERINUM ROBUSTIUS (J. Erikss. & Lundell) J.
Erikss.
TOMENTELLA CRINALIS (Fr.) M. J. Larsen

Evaluation of old forests studied

The list of indicator species given above was
used for preliminary estimation of the conser-
vational value of old forests studied by us in
1995 and 1996. In the Central Estonian forests
studied in 1995, only 7 of the 43 indicator spe-
cies were found. This small number does not
mean that the list is too “strict” including only
very rare species. In 1996, when weather con-
ditions were equally unfavourable for most
aphyllophoraceous fungi, forests of the Alam-
Pedja Nature Reserve were studied preliminar-
ily. Among 180 species of wood-rotting
aphyllophoraceous fungi, 16 indicators of old
forests were found, including 11 species on a
small (sub)nemoral spruce forest “island” Vtivik.

Of the 13 study plots in Central Estonia, in
8 only one indicator species was found, and in
one forest two species. The last mentioned plot,
periodically flooded spruce forest at Prandi River
(locality no. 7) is rich in wood rotting fungi. In-
dicator species Junghuhnia pseudozilingiana and
Phellinus nigrolimitatus have been found there,
as well as an in Europe very rare resupinate
polyporaceous fungus Ceriporia subreticulata, an
in Estonia rare species Aleurodiscus amorphus
and Tremella simplex, which is new to Estonia,
and parasitizes A. amorphus. Physiognomically,
this plot is a “typical” almost undisturbed old
forest worth to be protected.

Another physiognomically as well as
mycologically valuable forest is the Lepametsa
mixed spruce forest (locality no. 1). Of the indi-
cator species, Pycnoporellus fulgens has been
found there; first Estonian localities of the very
rare in Europe corticioid fungi Galzinia pedicellata
and Uthatobasidium fusisporum were detected by
us, too.

Fungi are an important component of
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biodiversity in old forests. There are only few
cases when a forest deserves protection because
of the richness of its fungal “flora”. Neverthe-
less, in a forest stand protected for other rea-
sons, numerous rare fungal species may sur-
vive, especially now when forest management
will continue to be intensified in Estonia.
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On the powdery mildews (Erysiphaceae) of Yakutia

Harri Karis and Jiri Elliku
Tallinn Botanical Garden, 52 Kloostrimetsa St., EE0019 Tallinn, Estonia

Kokkuvote: H. Karis ja J. Elliku. Jakuutia jahukastelised (Erysiphaceae).

1983. a. Jakuutia ekspeditsioonil kogutud herbaareksemplaride alusel esitatakse 36 peremeestaimel parasiteeriva 22 jahukaste
liigi nimestik. See on esimene artikkel, kus esitatakse andmed jahukasteliste levikust Jakuutias 60° pohjalaiusest Idunasse jadval

alal.

This is the first report on the distribution of
powdery mildews (Erysiphaceae Lév.) in
Yakutia south of 60°N. The report is based on
material collected by the authors during an
expedition from September 12 to 19, 1983 in
the Aldan River basin along the river from
Aldan to Chagda.

The area investigated belongs to the Mid-
dle Taiga Vegetational Zone. According to a
climatic atlas, the sum of effective tempera-
tures in this area is 800°- 1200°, and the rain-
fall during the summer is 350-400 mm.

Collected specimens were identified by H.
Karis using Braun’s monograph (1987), names
of the host species are based on Czerepanov’s
handbook (1981).

The authors found 22 species of powdery
mildew fungi parasitizing on 36 host species.
Among these, two species of fungi
(Microsphaera lonicerae, Podosphaera tridactyla)
and 11 host species (Alnus hirsuta, A. sibirica,
Betula fruticosa, Inula salicina, Lonicera edulis,
Padus avium, Polemonium racemosum, Populus
tremula, Potentilla multifida, Salix caprea, S.
viminalis) were not earlier known in the north-
ern part of Yakutia (Karis, 1980).

Phyllactinia guttata, rather rare on the spe-
cies of Salix in Eastern Europe and Asia (Fig.
1), was found on leaves of Salix viminalis in a
riverside brushwood near the mouth of the
Chaga River.

Fig.1. Localities of Phyllactinia guttata on Salix species in Eastern Europe,

North and Central Asia.



List of the species collected in 1983

BLUMERIA GRaMINIS (DC.) Speer — Yakokit, on
Beckmannia syzigache (Stend.) Fernand;
Tommot, on Elytrigia repens (L.) Nevski

ERySIPHE AQUILEGIAE DC. — Chagda, on Atragene
sibirica L.; Tommot, on A. sibirica; Yakokit,
on A. sibirica; Chagda, on Ranunculus
repens L.; Tommot, on R. repens; Yakokit,
on R. repens; Chagda, on Thalictrum minus
L.; Tommot, on T. minus; Yakokit, on T.
minus; Chagda, on Thalictrum sp.; Yakokit,
on Thalictrum sp.

ERYSIPHE ARTEMISIAE Grev. — Chagda, on Artemi-
sia sp.; Tommot, on Artemisia sp.; Yakokit,
on Artemisia sp.

ERYSIPHE CICHORACEARUM DC. — Tommot, on Achil-
lea millefolium L.; Yakokit, on A. millefolium;
Yakokit, on Hieracium umbellatum L.;
Tommot, on Inula salicina L.; Chagda, on
Tanacetum vulgare L.; Tommot, on T. vulgare;
Yakokit, on T. vulgare.

ERrysipHE Pis1 DC. — Chagda, on Vicia cracca L.;
Yakokit, on V. cracca; Chagda, on Vicia sp.;
Tommot, on Vicia sp.

MICROSPHAERA HEDYSARI U. Braun — Chagda, on
Hedysarum sp.

MICROSPHAERA LONICERAE (DC.) Wint. — Chagda,
on Lonicera edulis Turcz. ex Freyn; Yakokit,
on L. edulis.

MICROSPHAERA ORNATA U. Braun - Tommot, on
Betula fruticosa Pall.

MICROSPHAERA PENICILLATA (Wallr.: Fr.) Lév. —
Chagda, on Alnus hirsuta (Spach) Turcz. ex
Rupr.; Yakokit, on A. hirsuta and on A.
sibirica (Spach) Turcz. ex Kom.; Chagda,
on Duschekia fruticosa (Rupr.) Pouzar;
Tommot, on D. fruticosa.

MICROSPHAERA TRIFOLII (Grev.) U. Braun -
Chagda, on Trifolium lupinaster L.; Tommot,
on T. lupinaster; Tommot, on Trifolium sp.;
Yakokit, on Trifolium sp.

PuyLrLacTINIA GguTTATA (Wallr.: Fr.) Lév. -
Chagda, on Alnus hirsuta; Chagda, on
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Duschekia fruticosa; Chagda, on Betula
platyphylla Sukacz.; Chagda, on Salix
viminalis L.

PopospPHAERA CLANDESTINA (Wallr.: Fr.) Lév. —
Chagda, on Spiraea media Franz Schmidt;
Chagda, on Spiraea salicifolia L.

PoDOSPHAERA MYRTILLINA (Schub.: Fr.) Kunze —
Aldan, on Vaccinium uliginosum L.; Tommot,
on V. uliginosum.

PopospPHAERA TRIDACTYLA (Wallr.) de Bary -
Aldan, on Padus avium Mill.; Yakokit, on P.
avium.

SPHAEROTHECA APHANIS (Wallr.) U. Braun —
Tommot, on Pentaphylloides fruticosa (L.) O.
Schwarz; Chagda, on Potentilla multifida L.;
Chagda, on Potentilla sp.

SPHAEROTHECA FULIGINEA (Schlecht.: Fr.) Poll —
Chagda, on Veronica longifolia L.; Aldan, on
V. longifolia.

SPHAEROTHECA FUSCA (Fr.) S. Blumer — Chagda,
on Taraxacum sp.

SPHAEROTHECA PANNOSA (Wallr.: Fr.) Lév. —
Chagda, on Rosa acicularis Lindl.; Tommot,
on R. acicularis; Yakokit, on R. acicularis.

SPHAEROTHECA PLANTAGINIS (Cast.) L. Junell —
Tommot, on Plantago media L.

SPHAEROTHECA POLEMONII L. Junell — Aldan, on
Polemonium racemosum (Regel) Kitam.

SPHAEROTHECA SPIRAEAE Sawada — Chagda, on
Filipendula palmata (Pall.) Maxim.

UnciNuLAa ADUNCA (Wallr.: Fr.) Lév. — Chagda,
on Populus tremula L.; Chagda, on Salix sp.;
Aldan, on Salix sp.; Yakokit, on Salix sp.
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Explosion of Melampsoridium sp. on Alnus incana

Kadri Poldmaa

Institute of Botany and Ecology, University of Tartu and Institute of Zoology and Botany,
181 Riia St., EE2400 Tartu, Estonia

Kokkuvdte: K. Pdldmaa. Roosteseene Melampsoridium liigi massiline puhang hallil lepal.

1996. a. augustis margati roosteseene suvieoslaid halli lepa (A/nus incana) lehtedel kahes Eesti maakonnas. Edasised vaatlused
niitasid, et tegu on massilise puhanguga tile kogu Eesti. Sanglepa (A. glutinosa) nakatumist tiheldati vaid tihes kohas. Samasugune
oli olukord ka Litis ning Leedus. Hiljutiste t66de kohaselt on Euroopas leppadel kohatava rooste puhul tegemist siin
kaskedel laialdaselt levinud roosteseenega Melampsoridium betulinum Kleb. Mikroskoopiliste tunnuste osas on aga Eestist
kogutud eksemplarid eristamatud liigist M. hiratsukanum S. Ito, mis parasiteerib leppadel Aasias. 1996. a. Baltikumis lepal
esmakordselt leitud rooste massilise ning kilise puhangu tekitaja taksonoomiline kuuluvus ning levik vajavad edasist selgitamist.

In the second half of August 1996, rust pus-
tules on the lower surface of leaves of alder
(Alnus incana (L.) Moench) were found in
Tartumaa Co. and Valgamaa Co. in South-East
Estonia. Further observations revealed that
the rust occurred everywhere it was looked
for, injuring most trees of alder. It was re-
corded in many counties from South Estonia
up to the northern coast, on the roadside of
the whole Tartu - Parnu highway, and also
on the isolated Ruhnu Island in the Gulf of
Riga.

In the middle of September leaves of A.
glutinosa (L.) Gaertn. were also checked for
the occurrence of the rust at several places
in the western part of Viljandimaa (between
Koépu and Tipu) and in some other counties.
Except for the scanty uredosori found on a
few leaves of A. glutinosa in Alam-Pedja Na-
ture Reserve (it grew together with
Microsphaera penicillata (Wallr.) Lev., a powdery
mildew, with very few known localities on that
host species in Estonia (Karis, 1987)), no rust
could be found on this possible host, usually
growing among the totally infected trees of A.
incana. Also in the other two Baltic countries
the rust was abundant on A. incana and was
only once found on A. glutinosa in Latvia (E.
Vimba pers. comm.).

Rust fungi growing on the members of
Betulaceae belong to the genus Melampsoridium
(Melampsoraceae, Uredinales). The
dikaryophase of the most common species, M.
betulinum Kleb. grows on species of Betula and
is distributed all over the temperate north-
ern hemisphere (Farr et al., 1989). It is also

reported to be the cause of rust infections of
Alnus species in Europe and North America
(Kaneko & Hiratsuka, 1981; Roll-Hansen &
Roll-Hansen, 1981). In addition, two more spe-
cies of this genus have been described to oc-
cur on species of Alnus. According to Kaneko
& Hiratsuka (1981), M. alni (Thtm.) Diet. and
M. hiratsukanum S. Ito occur on the species of
Alnus subgenera Alnaster and Gymnotharsus
respectively. Both species are known from Si-
beria, Russian Far East and Japan (Kuprevicz
& Tranzshel, 1957), but also some European
collections have been reported under these
names (F. & H. Roll-Hansen, 1981). Their
aecial stages occur on species of Larix but at
least M. betulinum is known to persist also in-
dependently of host-alternation.

F. & H. Roll-Hansen (1981) studied
microscopical characters of the uredospores
from European collections on Alnus cordata,
A. incana and A. glutinosa, and identified these
as M. betulinum. They also compared these with
two collections of M. alni from Siberia, carried
out infection experiments, and concluded that
M. alni is conspecific with M. betulinum. Still,
all the mentioned authors recognize M.
hiratsukanum as a distinct species, distinguish-
able from the other species by smaller
uredospores which are echinulate over the
whole surface.

In specimens collected from Estonia in
August 1996, scanty uredosori were observed
on the lower surface of the leaves of alders,
which became almost totally covered with
uredinia and telia during subsequent months.
The infection was easily observable already



from distance as the leaves appeared brown-
ish and their lower surface covered by pow-
der of released uredospores. In the specimens
studied the range of absolute values is 17-36
um for uredospores length and 8.5-15 pm for
width, and means vary between 22.5-28 um
and 10.5-12.5 pm respectively (30 spores
measured per specimen). Uredospore wall is
echinulate over the whole surface. Teliospores
are in a densely palisade-like layer, measur-
ing 30-50 x 11-16 pm. The rust on alders oc-
curred on small as well as on high, over ten
years old trees, while on birches M. betulinum
causes severe damage only on young shoots
in Estonia (P6ldmaa, 1967; pers. obs.).

In our collections uredospores tend to
measure less than given for M. betulinum and
M. alni and lack the smooth area without wall
ornamentation at the upper end, character-
istic of these species, resembling thus M.
hiratsukanum. Distribution of this species in
Europe is still considered in doubt (Kaneko &
Hiratsuka, 1981), although these features
have also been noted in some European col-
lections on Alnus spp., as reported by F. & H.
Roll-Hansen (1981). In Europe the occurrence
of rust on the species of Alnus (named as
Melampsoridium alni, M. betulinum or M.
hiratsukanum) has been recorded from Finland,
Ireland, Italy, Norway and Scotland. The clos-
est findings are from Helsinki in 1953 (Jerstad
& Nannfeldt, 1958) and a nursery at the Agri-
cultural University of Norway at As in 1972
(F. & H. Roll-Hansen, 1981). These are both
single collections on A. glutinosa. Despite of
the years-long search (including the fall of
1996), the fungus has not been found any
more in Finland (Yrj6 Mé&kinen, pers. comm.).
Although M. betulinum is very common on
birches in the Baltic countries, no rusts have
been earlier collected here on Alnus spp.
(Minkevicius & Ignataviciute, 1991).

In M. betulinum special forms have been
recognized which differ in their ability to in-
fect different species of Betula (GAumann,
1959) and presumably also species of Alnus
(F. & H. Roll-Hansen, 1981). It leads to as-
sume that in the Baltics we might have a form
of the same species, restricted to A. incana,
and that host specialization has been accom-
panied by morphological divergence. Yet the
spread of rust spores of the Asian species M.
hiratsukanum cannot also be ruled out, moreo-
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ver if relying upon morphology. It is possible
that the rust had infected alders to some ex-
tent already in previous years but remained
unnoticed. Only favourable climatic conditions
might have been responsible for its explosion
and discovering in 1996. The origin of the ex-
plosive spread of the rust on Alnus incana in
the Baltics and its taxonomic identity remains
until unknown. Because of the very few mor-
phological characters available, studies on
other characters and infection experiments
will be needed to prove its conspecifity with
the known species of Melampsoridium.

Specimens examined (all collected in
1996):

(* marks the occurrence of Microsphaera
penicillata (Wallr.) Lev. in addition to
Melampsoridium sp.)

on Alnus glutinosa — ESTONIA. Jogevamaa Co.,
Alam-Pedja Nature Reserve, near
Nommeotsa, 10 Sept., K. Poldmaa (TAA
169570)*

on Alnus incana — ESTONIA. Tartumaa Co.,
Voénnu Distr., Terikeste, 18 Aug., K.
Poéldmaa (TAA 161957)*; Valgamaa Co.,
Otepda Landscape Reserve Area, Saare,
22 Aug., E. Parmasto (TAA 164883); Ida-
Virumaa Co., 3 km SSW of Virunurme,
Kaukvere Primeval forest, 3 Sept., K.
Példmaa (TAA 169538); Jogevamaa Co.,
Alam-Pedja Nature Reserve, near
Nommeotsa, 10 Sept., K. Poldmaa (TAA
169568); Harjumaa Co., Kanama, 15 Sept.,
E. Parmasto (TAA 154149); Raplamaa Co.,
Ruunavere, 15 Sept., E. Parmasto (TAA
154151); Parnumaa Co., Nigula Nature
Reserve, 17 Sept., E. Parmasto & K.
P6ldmaa (TAA 169598); Saaremaa Co.,
Ruhnu Island, Norkkeld, 18 Sept., E.
Parmasto (TAA 154221); Ladne-Virumaa
Co., S of Karula, 4 Oct., E. Parmasto, (TAA
154342)*; Vorumaa Co., Rouge Distr., 3
km E of Kangsti, 11 Oct., E. Parmasto (TAA
154471); Ladne-Virumaa Co., Vaektla, 27
Oct., T. Tarnov (TAA 169654); Laane-
Virumaa Co., Torma, Oct., T. Tarnov (TAA
169653)*; Tartumaa Co., Vara forestry,
Alajoe, 8 Nov., M. Hanso;

LATVIA. Kemeri National Park, 24 Sept., K.
Kalamees (TAA 146946).
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Milesina, a rust genus new for Estonia

Edgars Vimba' and Kadri P6ldmaa?
! Dept. of Botany and Ecology, University of Latvia, 4 Kronvalda St., LV1586 Riga, Latvia
* Institute of Botany and Ecology, University of Tartu and Institute of Zoology and Botany,
181 Riia St., EE2400 Tartu, Estonia

Kokkuvéte: E. Vimba ja K. Példmaa. Uus roosteseente perekond Eestis.

Muhumaal Utigu pangal kasvava miiir-raunjala (Aspleninm ruta-murarial..) lehtedelt 1983. a. kogutud roosteseen Milesina
murariae P. & H. Sydow osutus selle perekonna esmasleiuks Eestis. Hiljem on samast kohast seene suvieoslaid valminud
suvieostega kogutud veel kahel korral. Siiani ei ole tiheldatud tihegi teise perekonna Milesina liigi esinemist ei Eestis ega ka
mujal Baltimaades, kuigi voimalikeks peremeesteks on mitmed siin kasvavad sénajalgtaimed.

In October 1988 brown pustules were found
on leaves of the fern Asplenium ruta-muraria L.
at Utigu Cliff, Muhu Island. Microscopical ex-
amination revealed that these were uredosori
of the rust fungus Milesina murariae P. & H.
Sydow, syn. Milesia murariae (P. Magn.) Faull
(Pucciniastraceae, Uredinales). In September
1993 the same place was visited again. Al-
though lots of leaves of A. ruta-muraria were
examined, uredosori were found only on very
few of them. Uredospores from these collec-
tions are oval or slightly angular, 22-40 x 14—
25 pm, hyaline, with echinulate wall. Later,
while the senior author was working on his
herbarium material, a third collection became
available. It contained also a conidial fungus,
Ramularia asplenii Jaap, which was earlier not
been recorded from Estonia but has been found
once in Latvia (Vimba, 1970).

Milesina murariae has been known neither
from Estonia (Jarva & Parmasto, 1980) nor
from Latvia, where its host also occurs
(Minkevicius & Ignataviciute, 1991; Smarods,
1952). Its closest known localities are in Swe-
den (Gjeerum, 1974) and on the Crimean Pe-
ninsula in the Ukraine (Kuprevicz &
Tranzschel, 1957). While no other species from
the genus Milesina have hitherto been found
in the Baltics, six of them are known from

the Nordic countries (Gjeerum, 1974). Their
hosts which are found also throughout the
Baltics are Dryopteris filix-mas (L.) Schott and
Polypodium vulgare L. Other possible hosts are
very rare here with few localities in Estonia
and Latvia (Blechnum spicant (L.) Roth,
Polystichum lonchitis (L.) Roth) or only in Esto-
nia (Asplenium septentrionale (L.) Hoffm.).
Specimens examined (all growing on As-
plenium ruta-muraria): Saaremaa Co., Muhu Is.,
Utigu Cliff, 21 May 1983, leg. E. Vimba (TAA
169657); same locality, 6 Oct. 1988, leg. E.
Vimba (TAA 160723); same locality, 17
Sept.1993, leg. K. P6ldmaa (TAA 161054).
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List of new taxa and combinations published in FCE no. 1-30.

Compiled by Urmas Kéljalg

The number of fascicle and date of publica-
tion are given after taxon name.

Fungi (lichens are marked with an aster-
isk*)

AcGaRICUS BISPORUS (Lange) Imbach var. ALBIDUS (Lange)
Singer f. MICROSPORA Kalamees - Fasc. 15,
1981.

A. LUTEOFLOCCULOSUS Kalamees - Fasc. 17, 1985.

A. SUBSQUAMULIFERUS Kalamees - Fasc. 27, 1989.

ALBOTRICHA KAMTSCHATICA (Raitv.) Raitv. - Fasc. 17,

1985.

. KURILENSIS Raitv. - Fasc. 2, 4 Jan. 1973.

. LONGISPORA Raitv. - Fasc. 2, 4 Jan. 1973.

. MINUTA Raitv. - Fasc. 2, 4 Jan. 1973.

. PALLIDA Raitv. - Fasc. 2, 4 Jan. 1973.

. VANTSCHENSIS Raitv. - Fasc. 12, 1981.

ASAHINEA CULBERSONIORUM Trass - Fasc. 29, 1992.

>

*

BELONIDIUM LITORALE Raitv. - Fasc. 13, 1981.

B. SACCHALINENSIS Raitv. - Fasc. 9, 1977.

B. TIANSCHANICUM Raitv. - Fasc. 12, 1981.

* BIATORELLA CONTIGUA N. S. Golubk. & Piin - Fasc. 7,
1977.

CAMAROPHYLLUS ALBIDOCINEREUS Kalamees - Fasc. 27,
1989.

CAPILLIPES KALAMEESII Raitv. - Fasc. 1, 15 April 1972.

CISTELLA ATRA Raitv. - Fasc. 12, 1981.

C. FLAVORUBENS Raitv. - Fasc. 12, 1981.

C. PEDIFORMIS Raitv. - Fasc. 12, 1981.

* CLADINA BERINGIANA (Ahti) Trass - Fasc. 1, 15 April
1972.

* C. CILIATA (Stirt.) Trass - Fasc. 11, 1978.

* C. MITIS (Sandst.) Hale & W. L. Culb. f. ARENICOLA
Trass - Fasc. 11, 1978.

* C. OXNERI (Rass.) Trass - Fasc. 1, 15 April 1972.

* C. TENUIFORMIS (Ahti) Trass - Fasc. 1, 15 April 1972.

* CLADONIA ALINII Trass - Fasc. 11, 1978.

* C. GROENLANDICA (A. E. Dahl) Trass - Fasc. 1, 15 April
1972.

* C. MACROCERAS (Florke) Ahti var. NIGRIPES (Nyl.) Trass
-Fasc. 11, 1978.

* C. NIGRIPES (Nyl.) Trass - Fasc. 1, 15 April 1972.

* C. SUBRANGIFORMIS Sandst. f. SPINULIFERA Trass - Fasc.
11, 1978.

CLITOCYBE SUBFESTIVA Kalamees - Fasc. 26, 1987.
COoPRINUS VOSOUSTII Pilat var. STEPPICOLA Kalamees -
Fasc. 15, 1981.

DASYSCYPHUS ALNIFOLIUS Raitv. - Fasc. 9, 1977.
. ALTAICUS Raitv. - Fasc. 9, 1977.

. DASIPHORAE Raitv. - Fasc. 9, 1977.

. LEDI Raitv. - Fasc. 9, 1977.

. PSEUDOCANNABINUS Raitv. - Fasc. 9, 1977.

. PUDICELLOIDES Raitv. - Fasc. 9, 1977.

. VANTSCHENSIS Raitv. - Fasc. 12, 1981.
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ENTOLOMA SUBGLOBISPORA Kalamees - Fasc. 27, 1989.
FAVOLASCHIA SACCHALINENSIS Parmasto - Fasc. 6, 1974.

(GALERINA OVALISPORA Kalamees - Fasc. 15, 1981.
* GRACILES Trass - Fasc. 1, 15 April 1972.
G YROMITRA SPLENDIDA Raitv. - Fasc. 4, 1974.

* HETERODERMIA ALLARDII (Kurok.) Trass - Fasc. 29,
1992.

* H. cuBENSIs (Kurok.) Trass - Fasc. 29, 1992.

* H. FRAGILISSIMA (Kurok.) Trass - Fasc. 29, 1992.

* H. INTERMEDIA Trass - Fasc. 29, 1992.

* H. KUROKAWAE Trass - Fasc. 29, 1992.

* H. LAMELLIGERA (Taylor) Trass - Fasc. 29, 1992.

* H. MULTICILIATA (Kurok.) Trass - Fasc. 29, 1992.

* H. oBEsA (Pers.) Trass - Fasc. 29, 1992.

* H. PALPEBRATA (Taylor) Trass - Fasc. 29, 1992.

* H. PANDURATA (Kurok.) Trass - Fasc. 29, 1992.

* H. RuGguLOSsA (Kurok.) Trass - Fasc. 29, 1992.

* H. spINULOsA (Kurok.) Trass - Fasc. 29, 1992.

* H. SUBASCENDENS (Asahina) Trass - Fasc. 29, 1992.

* H. suBcoMosa (Nyl.) Trass - Fasc. 29, 1992.

* H. TRICHOPHORA (Kurok.) Trass - Fasc. 29, 1992.

HyYALOPEZIZA ARCTICA Raitv. - Fasc. 23, 1985.

. GLACIALIS Raitv. - Fasc. 12, 1981.

. HEXAGONA (Fuckel) Raitv. - Fasc. 9, 1977.

. LATISPORA Raitv. - Fasc. 12, 1981.

. SCHACHDARICA Raitv. - Fasc. 12, 1981.

. SCRUPULOSA (P.Karst.) Raitv. - Fasc. 9, 1977.

Hyproprus FLocCULINUS Kalamees - Fasc. 26, 1987.

T T T T T

INCRUPILA ALATAVICA Raitv. - Fasc. 12, 1981.
I. KONDARENSIS Raitv. - Fasc. 12, 1981.
I. NARYNICA Raitv. - Fasc. 12, 1981.



INOCYBE AMPULLACEOCYSTIDIATA Shtshukin - Fasc. 23,
1985.

1. HYGROPHOROIDES Shtshukin - Fasc. 23, 1985.

1. oBLECTABILIS P. D. Orton var. ODORA Shtshukin -
Fasc. 23, 1985.

1. RAVAENSIS Kalamees & Shtshukin - Fasc. 23, 1985.

INoNoTOPSIS Parmasto - Fasc. 2, 4 Jan. 1973.

INoNoTOPSIS SUBICULOSA (Peck) Parmasto - Fasc. 2, 4
Jan. 1973.

LACHNELLULA ANGUSTISPORA Raitv. - Fasc. 9, 1977.

L. MINUScULA Raitv. - Fasc. 9, 1977.

LACHNUM ALNIFOLIUM (Raitv.) Raitv. - Fasc. 20, 1986.

. ALTAICUM (Raitv.) Raitv. - Fasc. 20, 1986.

. CLAVIGERUM (Svr ek) Raitv. - Fasc. 17, 1985.

. DASIPHORAE (Raitv.) Raitv. - Fasc. 20, 1986.

FAGICOLUM (W. Phillips) Raitv. - Fasc. 20, 1986.

FUSCIDULUM (Cooke) Raitv. - Fasc. 20, 1986.

. HISSARICUM (Raitv. & Faisova) Raitv. - Fasc. 20, 1986.

LEDI (Raitv.) Raitv. - Fasc. 20, 1986.

LESPEDEZAE (Raitv.) Raitv. - Fasc. 20, 1986.

PALEARUM (Desm.) Raitv. - Fasc 17, 1985.

. PERPLEXUM (Boud.) Raitv. - Fasc. 20, 1986.

PONTICUM (Raitv.) Raitv. - Fasc. 20, 1986.

PSEUDOCANNABINUM (Raitv.) Raitv. - Fasc. 17, 1985.

PUDICELLOIDES (Raitv.) Raitv. - Fasc. 17, 1985.

RUBI (Bres.) Raitv. - Fasc. 17, 1985.

. SINEGORICUM (Raitv.) Raitv. - Fasc. 17, 1985.

. SOPPITII (Massee) Raitv. - Fasc. 20, 1986.

SULPHURELLUM (Peck) Raitv. - Fasc. 20, 1986.

. TENUISSIMUM (Quél.) Raitv. - Fasc. 17, 1985.

. TURKESTANICUM (Raitv.) Raitv. - Fasc. 20, 1986.

. VANTSCHENSE (Raitv.) Raitv. - Fasc. 20, 1986.

. VIRTEMBERGENSIS (Matheis) Raitv. - Fasc. 17, 1985.

LASIOBELONIUM STIPITATUM Raitv. - Fasc. 12, 1981.

L. suBFUSCUM Raitv. - Fasc. 12, 1981.

LEPISTA JUNIPERI Kalamees - Fasc. 26, 1987.

L. sAEvA (Fr.) P. D. Orton var. ANSERINA (Fr.) Kalamees
& A. I. Ivanov - Fasc. 30, 1992.
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MELANOLEUCA BRUNNEA Kalamees - Fasc. 26, 1987.

M. zAAMINENSIS Kalamees - Fasc. 26, 1987.

MYCENA PURA (Pers.: Fr.) P. Kumm. f. ROSEOBRUNNESCENS
Kalamees - Fasc. 26, 1987.

OMPHALINA FULIGINEA Kalamees - Fasc. 26, 1987.
O. PSAMMOPHILA Shtshukin - Fasc. 18, 1985.

* PHAEOPHYSCIA PRIMARIA (Poelt) Trass - Fasc. 15, 1981.

* P. SULPHURASCENS (Zahlbr.) Trass - Fasc. 15, 1981.

PHIALINA FLAVEOLA (Cooke) Raitv. - Fasc. 9, 1977.

P. MONTANA Raitv. - Fasc. 23, 1985.

P. oBsSCURA Raitv. - Fasc. 23, 1985.

P. PSEUDOPUBERULA (Graddon) Raitv. - Fasc. 9, 1977.

P. VIRIDIFLAVESCENS (Rehm) Raitv. - Fasc. 9, 1977.

PHIALOSCYPHA Raitv. - Fasc. 8, 1977.

PHIALOSCYPHA LACHNOBRACHYA (Desm.) Raitv. - Fasc. 8,
1977.

P. LACHNOBRACHYOIDES Raitv. - Fasc. 8, 1977.

P. SPIRAEAICOLA Raitv. - Fasc. 8, 1977.

POLYPORUS CHOZENIAE (Vassilkov) Parmasto - Fasc. 5,
1974.

PSATHYRELLA BADHYZENSIS Kalamees - Fasc. 15, 1981.

P. GRAMINA Kalamees - Fasc. 27, 1989.

* PYXIDATAE Trass - Fasc. 1, 15 April 1972.

SCUTELLINIA CAUCASICA Kullman & Raitv. - Fasc. 10,
1978.

S. HETEROSCULPTURATA Kullman & Raitv. - Fasc. 7,
1977.

TRICHOPEZIZELLA HETEROPILOSA Raitv. - Fasc. 12, 1981.
T. PARADOXA Raitv. - Fasc. 12, 1981.
T. VAASMAE Raitv. - Fasc. 23, 1985.

UNGUICULELLA LUPINI Raitv. - Fasc. 9, 1977.

* VERTICILLATAE Trass - Fasc. 1, 15 April 1972.
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