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A B S T R A C T
The liverwort taxa with ciliate leaves occurring in the Russian Far East are reviewed. 
In total, 9 taxa belonging to four families (Jubulaceae, Ptilidiaceae, Neotrichocolea
ceae and Trichocoleaceae) are recorded, 6 species occur in Russia in the Far East 
only.Theidentificationkeys,morphologicaldescriptionsandfiguresbasedonma
te rials from the Russian Far East are provided.
K e y w o r d s : Jubulaceae, Ptilidiaceae, Neotrichocoleaceae, Trichocoleaceae, Hepaticae, 
the Russian Far East, East Asia

Р Е З Ю М Е
Бакалин В.А. Печеночники российского Дальнего Востока: таксоны с 
рес нитчатыми листьями. Ревизованытаксоныпеченочниковсреснитча
тымилистьями,встречающиесянароссийскомДальнемВостоке:9видов
из4семейств(Jubulaceae,Ptilidiaceae,NeotrichocoleaceaeandTrichocoleaceae).
ШестьвидоввстречаютсявРоссиитольконаДальнемВостоке.Приводятся
ключидляопределения,морфологическиеописанияииллюстрации, со
ставленныенаосновеизученияматериаласроссийскогоДальнегоВостока.
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VadimA.Bakalin

Liverworts of the Russian Far East:  
the taxa with ciliate leaves

The liverworts with ciliate leaves occurring in the Rus
si an Far East do not form the monophyletic group; these 
are representatives of  various families belonging to even dif
ferentorders:Porellales(Jubulaceae),Ptilidiales(Ptilidiaceae,
Neotrichocoleaceae) and Jungermanniales (Tricho co lea ceae). 
Plants are also varying in the size, from tiny in Neo hat toria 
herzogii to large in Trichocolea tomentella and Pti li di um ciliare. The 
attempt to unite all of  them in the same treat ment is based 
onpracticalreasononly:themajorityof taxacouldnotbe
keyedoutusingkeysexisted inRussia.Moreover, thekeys
existed in adjacent countries do not covers all recognized
Russian taxa of  this group. Therefore the main goal of  the 
present account was to accumulate all available infor mation 
on liverwortswith ciliate leaves known in theRussianFar
Eastandprovidedescriptions,figures,identificationkeysand
data on ecology and distribution within one paper. The paper 
treats taxa whose leaf  lamina is more or less developed, and 
does not include such genera as Ble pha ro stoma where leaves 
divided nearly to the base and no true lamina exists.

T A X O N O M I C  T R E A T M E N T

Thekeytothegenerawithciliateleavesanddeveloped
leaf laminaoccurringintheRussianFarEast:

1.Leavesconduplicateorwithpyxidateventrallobeorbear
wa ter sac in the base of  the leaf  ............................................. 2
1.Leavesnot conduplicate, ventral lobenot pyxidate, no
wa ter sac in the leaf  base ......................................................... 6

2.Leaveswithwatersacintheventralbase..........................3

2.Leavesconduplicateorventrallobepyxidate,withoutwa
ter sac in the ventral base of  the leaf  ..................................... 4 

3.Cellsalongleaf marginwithlargepapillalikeprotuberan
ces by one per each cell, water sacs present in the base of  
vent ral lobes and underleaves ...... Ascidiota blepharophylla
[ArcticAlpinebroadlymegaBeringianhighlydisjunctivelydistri
butedtaxon,notknownintheRussianFarEast,butmaybefound,
treatedinBakalin&Klimova2019]

3.Nopapillalikeprotuberancesalongleaf margin,under
leaves without water sacs, water sac of  the leaf  is completely 
trans formed ventral lobe .............. Trichocoleopsis sacculata

4.Leaveswithpyxidateventrallobe......................................5
4.Leaveswithventrallobeappressedtothedorsallobe,near
lyplaneorslightlyconcavetoconvex,with1–4teethalong
upper half  .................................................... Nipponolejeunea

5.Underleavesonlyslightlywiderthanstem(1.2–1.7of stem
width), bilobed, neither ciliate nor dentate, ventral lobes 
easi ly caducous, leaves dentate (sometimes prominently so) 
toshortlyciliate,plants300–500µmwide...............................
................................................................. Neohattoria herzogii

5.Underleaves2–4timeswiderthanthestemdiameter,bi
tet ra lobed, commonly with cilia along margin, leaves ciliate, 
plantscommonlywider1.0mmwide.........Jubula japonica

6.Leaf laminareduced,the80%of theleaf arecilia,plants
whi tish greenish to brightly so ......... Trichocolea tomentella

6.Leaf laminanotreduced,distinctandrelativelywide,trian
gu lar lobes divided into several ‘sublobes’, which terminate 
by cilia (that may be poorly developed) .................... Ptilidium
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JubulaceaeH.Klinggr
Jubulaceae is the small family including three genera (all 

areknownintheRussianFarEast),distributedintemperate
to tropical (in the latter absent in the low elevations, but 
com mon in mountains) amphioceanic areas, southward to 
nor thern Australia. They are characterized by green to brow
nish color of  plants without red pigmentation, branching 
of  Lejeunea and Frullania type, rhizoids originating from un
der leaf  bases, incubously inserted leaves with distinct dif
fe ren tiation into dorsal and ventral lobes and dorsal lobe 
apex acute to piliferous, more or less thinwalled leaf  cells, 
bi lobed (sometimes tetralobed) underleaves, absence of  
pe ri gynium and reduced foot of  seta, seta short, capsule 
bistratose spherical (Frey & Stech 2009). The status and
ta xo nomical composition of  the family remained unclear 
untilrecently,whenLarraínetal.(2015)clearlydefinedthe
structure of  the family and its relationships with mor pho
logically similar Frullaniaceae and Lejeuneaceae, especially
ar guing Neohattoria as the member of  Jubulaceae, but not 
mer ging with Frullania as it was commonly estimated be fore. 
Jubulaceae in the Russian Far East are restricted to sou
thernmostflankof thelandandoccurinPrimorskyTerri
tory, southernflankof KhabarovskTerritory,SakhalinIs
landandsouthernKurils.Thegenerawerekeyedoutinthe
generalkey.

JubulaDumort.,Commentat.Bot.(Dumortier):112,1822
Jubulaisthesmallgenusof Hepaticaethatcounts5spe

cies(Söderströmetal.2016),althoughwithmanysubspecies
within J. hutchinsiae(Hook.)Dumort.Noticeablealltaxathat
weretested(Larraínetal.2015)wereplacedintosubspecies
of  the last mentioned taxon, whereas other (although from 
themorphologicalpointof viewthismaylookstrangee.g.
for J. hattoriiUdaretV.Nath)treatedinthelastchecklistas
dis crete species. Moreover, many taxa described by Stephani 
were merged to J. hutchinsiae ssp. javanica (e.g. J. rostrata 
Steph., J. sikkimensis Steph., J. tonkiensis Steph.) following to 
Guerke (1978).Most probably this issue requires further
study in vol ving moleculargenetic researches. The only 
taxon of  Jubula recorded for the Russian Far East is J. japoni
ca that treated as J. hutchinsiae subsp. japonica(Steph.)Horik.
etAndoinSöderströmetal.(2016).However,takinginto
ac count the poor understanding of  difference between spe
ciesandsubspeciesrankwithinJubula I prefer to treat this 
taxon as the distinct species.

Jubula japonicaSteph.,Bull.Herb.Boissier5(2):92,1897
(Figure1,2:A)

Description.Plantsmerelysoft,prostrate,1.0–1.4mm
wide and 15–30mm long, dirty green to pale yellowish
gree nish, in loose mats, commonly associated with mos ses. 
Rhizoids absent to numerous, in rigid brownish, erect sprea
ding fascicles, closely attaching plants to the substratum. 
Stem freely pinnately branched (branches of  Frullania type); 
crosssectionof welldevelopedstems170–180µmindia
meter,outercellsthickwalled,wallswithvisiblemedianla
mina,12–22(–25)µmalongmargin,insidethinwalled,15–
23µmindiameter,withvestigialtrigones.Leavesimbricate;
dorsal lobe obliquely to subhorizontally oriented, slightly

con vex, with apex distinctly curved to ventral side, densely 
dentateciliate,600–800×280–600µm,smallerleaveswith
dor sal lobes not ciliate, with only attenuatepilose apex; 
vent ral lobe pyxidate, slightly longer than wide, lobe axis at 
15–60(–80)°withstemaxis,ca.180–200×150µm,almost
in va riable in size across the shoot despite considerable va
ria tions in the dorsal lobe size, stilus virtually absent to 
reducedtoslimepapilla.Underleavescontiguoustoslight
ly overlapping above situated underleaves, sinuously in ser
ted, with hardly auriculate base, appressed to the stem or 
narrowlyobliquelyspreading,smallunderleavesnearlyrec
tangular,ca.350×200µm,withsinusdescendingto3/5
of  the length, margin entire or with additional teeth in one 
or both lateral sides, some small underleaves are si mi lar to 
largerunderleavesthatarewidelyovateto800×700µm
(excluding cilia), densely ciliatedentate throughout, di vi ded 
byVtoUshapedsinusdescendingto1/2of thelengthinto
2prominentlyapiculate lobes.Cells indorsal lobemiddle
subisodiametrictooblong,20–35×12–25µm,thinwalled,
with small concave trigones, cuticle smooth, inter me diate 
thickeningsabsentorobscureandpresentinlowerhalf of 
the lobe; oil bodies ellipsoidal to shortly fusiform, near ly 
fillingcell lumen,distinctlybiconcentric.Autoicous.And
roecia on short lateral branch, bracts cupped, imbricate, bi
lobedfor1/3–1/2of thelength,marginentireorremotely
dentate, bracteole ovate, shortly incised. Perianth terminal 
onleadingaxis,distinctlyplicateinupperhalf (2ventraland
2lateralfolds),obscurelybeaked,exertedfor1/2–3/4of 
thelength,obconicalobovate,ca.1.7×0.6mm;bracteole
nar row ly ellipsoidal, shortly incised, bracts bilobed, lobes 
lanceolate,unequal,withmargindentate,butnotciliate.

Comment. This species is easily to recognize due to pi
xy date ventral lobe and ciliate leaves and underleaves. Pro
bably itmaybemistakenwithFrullania and Neohattoria in 
regionalfloraduetopyxidateventrallobe,howeveriteasily
differs from regional Frullania in ciliate leaves and un der
leaves and in larger size of  plants and relatively large un der
leaves, as well as not caducous ventral lobe from Neohattoria.

Ecology. Within the Russian Far East this species is res
trictedtothesouthernflankof PrimorskyTerritorybeing
knownfromtwolocalities(withdistancebetweenthemca.
50km),bothareinbroadleavedforestwithslightadmixture
of  conifers (Pinus koraiensis Siebold et Zucc., Abies nephrolepis 
(Trautv. ex Maxim.) Maxim.) in lower altitude over humus on 
slopetostreaminpartialshade(cf.Bakalin2010).Thecom
mon companion of  the taxon is the southtemperate East 
Asian moss Hypopterygium flavolimbatum Müll. Hal., another 
rarityinthebryophytefloraof theRussianFarEast.

Distribution. The species is distributed mostly in Japan 
(fromHonshutoRyukyu)(Yamada&Iwatsuki2006),being
rarity inKoreanPeninsula (Choi2013), sparse inEastern
China(Piippo1990)andsouthernmostflankof theRussian
FarEast,whererecordedonlyinPrimorskyTerritory.Wi
thin the Russian Far East it is restricted to lowlands, not 
surpassing400ma.s.l.(Fig.3:A).

NeohattoriaKamim.,J.Jap.Bot.37(7):218,1962
Neohattoria as it currently accepted, is monotypic genus 

(Söderströmetal.2016),withtheonlyspecies–N. herzogii. 
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The genus is easily recognized among regional taxa due to 
dentate to shortly ciliate dorsal leaf  lobe, pachydermous 
cells in the dorsal lobe, pyxidate and easily caducous ventral 
lobe,vestigialtocommonlyobsoletestyluslikestructure.

Neohattoria herzogii(S.Hatt.)Kamim.,J.Jap.Bot.37(7):
218,1962(≡Frullania herzogii S. Hatt., Feddes Repert. Spec. 
Nov.RegniVeg.58:53,1955)(Figure2:B,4:A,5)

Description. Plants tiny, yellowish brownish to yello
wish greenish, in loose mats, merely soft and gentle, loosely 

attachedbyrhizoidstothesubstratum,350–500µmwide
and3–6mmlong.Rhizoidsvirtuallyabsentorsolitary in
shoot base, originating from underleaf  bases. Stem brow
nish, freely laterally branched (branching of  Frullania type), 
or with some, rarely occurring, ventral branches that become 
depauperateafter500–700µm,orwithlateralsubfloralin
novations;crosssectionof welldevelopedstemsca75µm
in diameter, with thickened cell walls, slightly becoming
larger inward,withca15cell rows inouter layerand8–9

Figure 1 Jubula japonicaSteph.:1–habit,dorsalview;2–5–leaves;6–13–underleaves;14–shootfragment,ventralview;15–leaf dorsal
lobeapicalpart;16–underleaf lobeapicalpart;17–stemcrosssection.Scales:a–1mm,for1;b–1mm,for2–13;c–100µm,for15;d–1
mm,for14;e–100µm,for16;f –100µm,for17.AllfromP20–22–12(VBGI)
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rows inward. Leaves subimbricate, dorsal lobe obliquely
to subtransversely inserted, slightly convex, 220–330 ×
170–300 µm,whenflattened in the slide obliquely ovate,
mar gin den se ly dentate, especially so in ventral half, teeth 
1–2celled,orslightlylongerandsomewhatcilialike;vent
rallobepyxidate,easilycaducous,130–230×70–130µm;
stilusobsoleteorhighlyreduced.Underleavesregular,200–
250×100–120µm,dividedbyUshapednarrowsinusinto
two equal to strongly unequal lobes, sinus descending to
1/2–2/3of underleaf  length, lobesstraight tosomewhat
falcate,sublineartonarrowlytriangular,acute.Cellsinlobe
middlesubisodiametric,13–20µmindiameter,thinwalled,
with large, convex trigones, cuticle smooth; oil bodies near
ly smooth, 4–10 per cell, fusiform to shortly fusiform,
compressed,biconcave.Dioicous?(Androecianotknown).
Unfertilized archegonia situated on the leading axis with
2–4pairsof bracts,bractsdistinctlydiffersfromleavesin
lar ger size and not pyxidate ventral lobe, bracteole only for 
1/3of thelengthbilobed.

Comment. The taxon is very easily identified due to
comparativelylarge(ca1/2–2/3of dorsallobelength)and
ca du cous ventral lobe, as well as dentate leaf  margin. The 
speciesissuperficiallysimilartoNipponolejeunea subalpina due 
to dentateciliate dorsal lobe margin and small size. How ever, 
two taxa are easily differentiated by ventral lobe that is py xi
date and caducous in Neohattoria and nearly ovate and plane 
in Nipponolejeunea. Besides, cilia salong dorsal lobe mar gin are 
much more prominent and along than those in Neohattoria.

Ecology. This is obligate epiphytic taxon growing 
onpartially shadedbarkof Abies, Picea, Taxus, Betula and 
broad leaved trees in mixed to coniferous forests in areas 
under humid climate.

Distribution. Mainly Japanese oroboreal to orohe mi
borealspeciesdistributedinnorthernhalf of Japan(Hok

kaidoandHonshu,cf.Yamada&Iwatsuki2006),southern
mostKurilsandseveralcloselysituatedlocalitiesinsouthern
KhabarovskTerritory(Fig.3:A).TherecordfromKhaba
rovskTerritoryat51–52°Nlooksenigmaticif nofloroge
neticreasonswouldbetakenintoaccount.Thelatterwas
dis cussed mainly for the purpose of  exchange of  Japanese 
alpinefloraandalpineflorasof NorthEastAsiaviaSakha
linandnorthernSikhoteAlinbylandbridgesintheglacio
eustaticvariations(Bakalin2015).Thesamecertainlyisli
kelypossiblefororoborealtaxatoo.Neohattoria herzogii may 
beoneof themoststrikingexamplesof thisgroup.This
may explain absence of  the species in the southern part of  
SikhoteAlin(wherethespecieshowevermayberecorded),
KoreanPeninsulaandsuggestexpectationsof thetaxonin
Sakhalin Island.Another example of  the samepattern is
Ptilidium californicum distribution in the Russian Far East (see 
below). Due to the current data the gap between the nearest 
localities in Hokkaido and southernmost occurrences in
KhabarovskTerritoryisover700km.

NipponolejeuneaS.Hatt.,Bull.TokyoSci.Mus.11:124,1944
Nipponolejeunea includes two species of  amphiPacific

East Asian distribution; both are  occuirred in the sou thern
most latitudes of  the Russian Far East. The genus is cha
racterizedbypycnolejuneoidsubfloralinnovations,perianth
withmaximum2archegonia(Frey&Stech2009).Among
re gio nal taxa the genus is distinctive due to ciliate (at least 
at apices) dorsal lobes, ventral lobe nearly ovate and ap
pres sed to dorsal one, somewhat caducous leaves in some 
pha ses of  N. subalpina. The genus belongs to Jubulaceae, 
asitwasshowedbyLarraínetal.(2015),despiteitstriking
cont rast in ventral lobe morphology. The controversial mor
pho lo gy with some traits similar to Jubula and some re la
tedtoLejeuneaceaereflectedinpreviousplacementof this

Figure 2Oilbodiesphotographs:A– Jubula japonica Steph. (J4–24–15,VBGI);B–Neohattoria herzogii (S.Hatt.)Kamim. (K69–14–15,
VBGI);C–Nipponolejeunea pilifera(Steph.)S.Hatt.(K71–6–15,VBGI);D–Nipponolejeunea subalpina(Horik.)S.Hatt.(K87–4–15,VBGI);
E–Ptilidium ciliare(L.)Hampe(Khab53718,VBGI);F–Ptilidium pulcherrimum(Weber)Vain.(Kh22–20–15,VBGI);G–Trichocolea tomentella 
(Ehrh.)Dumort.(J8–21–15,VBGI);H–Trichocoleopsis sacculata(Mitt.)S.Okamura(P34–24–14,VBGI).Scale:50µm
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genus into the special subfamily Nipponolejeuneoideae
R.M.Schust.&KachroowithinLejeuneaceaeoreven the
treatmentallJubulaceaeunderJubuloideaeSchiffn.inLejeu
nea ceae. This genus was widely distributed in the past, at least 
inLaurasia(Nipponolejeunea europaea Grolle from Eocene Bal
tic amber) and the genus is “stenoevolutionary taxon, which 
ap pa rently remained morphologically unchanged du ring at 
leastca.30–50mio.y.”(Frey&Stech2009:94).Theextant
taxa of  Nipponolejeuneamaybekeyedoutbyasfollowing:

1.Plants0.4–0.6mmwide,leavescommonlycaducous,cilia
indorsallobe3–6cellslong...............................N. subalpina

1.Plants1.2–1.8mmwide, leavesnevercaducous,cilia in
dorsallobe5–12cellslong......................................N. pilifera

Nipponolejeunea pilifera(Steph.)S.Hatt.,Bull.TokyoSci.
Mus.11:125,1944(≡Pycnolejeunea pilifera Steph., Sp. Hepat. 
(Stephani)5:624,1914)(Figure2:C,4:B,6)

Description. Plants greenishyellowish to whitish
gree nish, merely rigid, in dense patches or loosely covering 
substrate,1.2–1.8mmwide,15–30mmlong(longerif to
in clude decayed basal portion). Rhizoids virtually absent. 
Stem sparsely pinnately branched, branches of  Frullania 
type; cross section of  welldeveloped stems nearly circular, 
ca180–190µm indiameter,outer cellsvery thickwalled,
17–25µm indiameter,with large trigones,notor loosely

dif fe rentiated from inner cells, where cells become thin
walled,20–30µmindiameter,with large trigones.Leaves
im bricate; dorsal lobe convex, with apical part turned to 
ventral side, when flattened in the slide obliquely ovate,
onlyslightlylargerthanunderleaves,1.0–1.2×0.9–1.1mm,
with apex nearly rounded, but with prominent cilia also in 
theapicalpointthatmakesaspectof acutelypointedleaf 
lobe,cilia0–7perdorsal lobe,present inapicalpartonly,
5–10(–12)cellslong,apicalcelllongerthanbelowsituated
onesandwiththinwalls,cilia200–300(–400)µmlong;vent
rallobeplanetoslightlyconvexorconcave,obliquelyquad
rate,ca400×300µm,thefirsttoothobtuse,1–celled,or
2cellsinbaseand2cellhigh,thesecondtooth1–2cellsin
the base and 2–3 cells long.Underleaf  overlapping 1/3–
1/2of abovesituatedunderleaf,appressedtothestemor
slightlyrecurvedtosquarrose,sinuatelyinserted,transver
sely elliptic to loosely cordate, divided by narrowly Vsha
pedsinusdescendingto1/3–2/5of underleaf lengthinto
2obtusetoacutelobesoverlappinginmargins,0.5–0.6×
0.8–1.1mm,marginentire.Cellsindorsallobemiddlesub
isodiametric,20–30µmindiameter,thinwalled,withlarge
tomoderate,convextoYshapedtrigones,cuticlesmooth,
intermediate thickeningsabsent (sparselypresent in lower
half of thelobe);oilbodiescoarselygranulate,2–3percell,
fusiform. 

Figure 3 The distribution of  taxa with ciliate leaves in the Russian Far East based on specimens examined. A: Jubula japonicaSteph.–asterisk;
Neohattoria herzogii (S.Hatt.)Kamim. – squares;Ptilidium ciliare (L.)Hampe– circles.B: Nipponolejeunea pilifera (Steph.) S.Hatt. – asterisk,
N. subalpina(Horik.)S.Hatt.–triangles,Ptilidium pulcherrimum(Weber)Vain–circles.C: P. californicum(Austin)Pearson–triangles,Trichocolea 
tomentella(Ehrh.)Dumort.–asterisks,Trichocoleopsis sacculata(Mitt.)S.Okamura–squares.
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Comment. The species is easily distinguished due to re
la tively large size, ciliate dorsal lobe apex, bidentate ventral 
lobe and regular, narrowly divided underleaves. The species 
dif fers from Nipponolejeunea subalpina in larger size, longer 
cilia and not caducous leaves.

Ecology.Inthemostextentof thearea(Japan,Korean
Pe ninsula) this is obligate epiphytic mesophyte, however, in 
theonly areawhere it isknown inRussia (Iturup Island)
it possesses epilithic nature where occupies open to partly 
sha ded tufa cliffs in lower altitudes surrounded by Betula 
er maniiCham.forestwithdenseSasa understory. The as so
ciates include both temperate East Asian Frullania appendicu
la ta Steph., as well as more northerly distributed Douinia 
plicata(Lindb.)Konstant.etVilnet.

Distribution.MainlyJapaneseKoreanorohemiboreal
toorotemperateendemic,knownfromHokkaidotoKyu
shuinJapan(YamadaandIwatsuki,2006),sparselyoccur
ringinsouthernhalf of KoreanPeninsula(Choi2013)and
stretchingareasouthwardtoTaiwan(Piippo1990).North
wardlyknowninsouthernKurils(Iturup)(Fig.3:B).Taking
into account the general distribution of  the taxon, the record 
innorthernpartof IturupIslandwasquiteunexpectedbe
cause of  its absence southward in southern part of  Itu rup 
IslandaswellassouthwardlysituatedKunashirandJapa
neseHokkaido.Theoccurrenceof Nipponolejeunea in Itu
rup, i.e. among vegetation of  rather boreal character, pre
sumably possesses relict nature. The lattermay also find

the confirmation in unusual occurrence of  this epiphytic
spe cies on acidic tufa cliffs. The reason for survival of  this 
more southern species under colder condition I could see 
may be the effect of  insularity.

Nipponolejeunea subalpina(Horik.)S.Hatt.,Bull.Tokyo
Sci.Mus.11:125,1944(≡Pycnolejeunea subalpinaHorik.,J.
Jap.Bot.15:360,1939)(Figure2:D,4:C,7)

Description. Plantstiny,creepingoverbarkof treesto
thatcommonlydenselyattachedbyrhizoids,400–600µm
wide, 4–10mm long, in loose patches.Rhizoids virtually
ab sent to abundant, originating from underleaf  bases, erect 
spreading, in nearly colorless fascicles. Stem freely pin na
tely branched (branching of  Frullaniatype),alsoassubflo
ral innovations; cross section of  well developed stems ca 
100µm indiameter, nearly circular inoutline, outer cells
12–15µmindiameter,innerslightlylarger,to23µmwide,
throughout the section with unequally thickened walls
and large trigones. Leaves imbricate to contiguous, easily
deciduous (although underleaves persistent); when wet dor
sal lobe erect spreading, dorsal lobe convex,whenflatte
nedintheslide230–420×180–300µm,obliquelyovate,in
small leaves margin entire with acute apex, but commonly 
with1(thenapicalonly)toseveral(apicalanddorsalmar
gin)ciliaandadditionalteethbetweenthem,cilia3–6cells
long, teeth1–2cells in thebaseand2–3cells long;vent
ral lobe slightly smaller than dorsal lobe, appressed to the 
dorsal lobe, slightly concave to slightly convex, 170–260

Figure 4Planthabitphotographs:A–Neohattoria herzogii(S.Hatt.)Kamim.(K69–14–15,VBGI);B–Nipponolejeunea pilifera (Steph.) S.Hatt. 
(K71–15–15,VBGI);C–Nipponolejeunea subalpina (Horik.)S.Hatt. (K87–4–15,VBGI);D–Ptilidium ciliare (L.)Hampe (Khab53718,
VBGI);E–Trichocolea tomentella(Ehrh.)Dumort.(J11–23–15,VBGI);F–Trichocoleopsis sacculata(Mitt.)S.Okamura(P34–24–14,VBGI)
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×150–200µm,ovatetosubquadrate,with2teethinapi
calpart,teethobtusetoacute(cilialike)1(–2)cellsinthe
baseand1–3(–4)cellslong.Underleaves120–170×150–

230 µm, appressed to the stem, persistent, divided byV
to Ushaped sinus descending to 1/3–2/5 of  underleaf 
length into 2 obtuse to merely acute lobes, lateral side

Figure 5 Neohattoria herzogii(S.Hatt.)Kamim.:1–habit,dorsalview;2,3–shootventralview,fragments;4–8–ventrallobes;9–stemcross
section(withleaf originarea);10,11–underleaves;12–17–dorsallobes;18,19–femalebracts;20–femalebracteole.Scales:a–500µm,
for1;b–500µm,for2–7,10–16,18–20;c–100µm,for8,9,17.AllfromE.Roenko,6Aug.2011(VBGI)
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entireorwith1obtuse teeth ineach side.Cells indorsal
leaf  lobemiddle subisodiametric, 12–18 µm in diameter,
thinwalled, with triangular to concave, moderate to small 
trigones,intermediatethickeningssparselypresenttocom
mon, cuticle smooth; oil bodies finely granulate, 2–4 per
cell, oblong to fusiform. Dioicous. Perianth terminal, with 
0–2subfloralinnovations,ovate,3–plicate(2lateral,1vent
ral folds), loosely beaked, ca. 0.5 × 0.4mm, exerted for
1/5–1/3of thelength;femalebractswithsubequallobes,
den tate, but not ciliate. 

Ecology. Epiphytic mesophyte occurring on tree 
trunksof broadleavedandconiferoustrees(especiallythin
trunksof Abies)andthinbranchesof shrubs(likeVaccinium 
ovali fo lium Sm., shrubby form of  Taxus cuspidata Siebold and 
Zucc., etc.). It occurs in oroboreal or orohemiboreal belts 

of  moun tains in mixed to coniferous forests in partly shaded 
habitats. Southward of  the Russian Far East the species 
occurs in similar belts. The species commonly forms pure 
pat ches, although sometimes growing mixed with other epi
phyteslikeNeohattoria herzogii, Radula obtusiloba Steph. and, 
as rare variant, with Ptilidium pulcherrimum.

Distribution. Generally Japanesebroadly Manchurian 
hemiboreal taxon, rare in Korean Peninsula (Choi 2013)
southwardlyknownfromisolatelocalityinTaiwan(Piippo
1990). The term ‘subalpina’ is quite appropriate for the
plants collected in Russian Far East, where the species oc
cursinsouthernpartof PrimorskyTerritory,southernpart
of KhabarovskTerritory(spursof northernSikhoteAlin
going to the Pacific Ocean coast), southern and middle
parts of  Sakhalin Island and southernKurils (southward

Figure 6 Nipponolejeunea pilifera(Steph.)S.Hatt.:1–habit,ventralview;2–habit,dorsalview;3–stemcrosssection(withleaf originarea);
4,6–leaf dorsallobeapex;5–leaf ventrallobeapex;7–ventrallobe;8–12–leaves;13–16–underleaves.Scales:a–1mm,for1,2,9–16;
b–100µm,for3–5;c–500µm,for6,7;d–1mm,for8.1,2,5,7,9–16fromK71–12–15;3,4,6,8–fromK71–6–15(allinVBGI)
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Figure 7 Nipponolejeunea subalpina(Horik.)S.Hatt.:1–habit,dorsalview;2–stemcrosssection;3–habit,ventralview;4–9,14–leaves;
10–13–underleaves.Scales:a–500µm,for1,3;b–100µm,for2;c–500µm,for4–13;d–100µm,for14.AllfromS48–7–16(VBGI)
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of Urup Island) (Fig. 3:B). In themost cases the species
does not rise above 300–400m a.s.l., with the exception
of oroborealoccurrenceinLivadijskyRangeof Primorsky
Territory(subalpineforestat1300ma.s.l.)andPicea jezoensis 
(Siebold&Zucc.)CarrièreforestinnorthernKunashir(500
ma.s.l.).Thedistributionof thetaxonmarkstheareaswith
high air mois ture and the only reason for occurrence of  this 
ta xon in the upper elevations in Primorye is the higher air 
moistureinoroborealbeltof SikhoteAlinthanbelow.The
similareffectIobservedinSouthKorea,wherethespecies
wasrecordedonlyonceindenseshrubthicketsatridgeline
above1400ma.s.l.thatmoistenedbywetairmassesgoing
fromPacificandlocalfogs.

PtilidiaceaeH.Klinggr
This is small family counting three species within one 

genusonly,allof themknownintheRussianFarEast.The
real number of  taxa may be higher, with one undescribed 
(pro bab ly cryptic) species occurring in Himalaya, as showed 
byKreieretal. (2010).Thefamily ischaracterizedby1–3
pin nate branched stem (branching Frullania type, that is 
not always obvious because ventral half  of  leaf  com mon ly 
re mains not reduced), transversely inserted and in cu bous
lyoriented leaves, leaves3–4lobedandciliate (scarcely to
densely),relativelylargecells(over30µmindiameter),with
coar sely bulging trigones, oil bodies small, ho mo ge nous to 
finely botryoidal, numerous, perigynium absent, perianth
longexerted, capsule wall 4–6stratose, elaters bispiral,
spores sphe ri cal, papillose, gemmae and other specialized 
ve ge ta tive pro pa gules absent. The representatives of  the fa
mi ly are dis tri bu ted over boreal and hemiboreal zones and 
cor res pon ding moun tain belts in the northern hemisphere, 
apart of  Ptilidium ciliare, occurring in Arctic and south ward 
of 35°N(even inmountains), thereare several records in
sou thern hemisphere (New Zealand, Tierra del Fue go). Wi
thin the Russian Far East Ptilidiaceae are com mon com po
nentof plantcommunitiesnorthwardof 50°N,southward
they are considerable rarer and occur in mountains only. 

PtilidiumNees,Naturgesch.Eur.Leberm.1:95,1833
Thespeciesof thegenusmaybekeyedasfollowing:

1. Plants robust, relatively rigid, (1.3–)1.5–2.8(3.0) mm
wide,leavesdividedbysinusdescendingto1/2of theleaf 
length, leaves distinctly wider than long, epilithic to epigeal 
(ground cover in tundras, subarctic forests, rarer peat moss 
rai sed bogs, etc.) plants, stem cross section with outer cells 
dis tinctly smaller than inner ........................ Ptilidium ciliare

1.Plantsmerelysoft,mostlynarrower1.3–1.5mmwide(ra
re ly in suboceanic epiphyte P. californicumto2.5mmwide),
leaves divided by sinus descending to 2/3–3/4 of  leaf 
length, leaves as wide as long, epiphytic to epixylous plants, 
very rarely occurring on mineral substrata, stem cross 
section with outer cells only slightly smaller than inner or 
nearly the same in size ............................................................. 2

2. Plants deeply colored, brown to yellowish brown and
rusty,leaveswith0–3(–4)ciliaperlobe;underleavesdeeply
divided[areasunderoceanicclimate]........................................
............................................................ Ptilidium californicum
2. Plants variously colored, from pale greenish to brown
andrusty,neverasdeepasabove,leaveswith5–15ciliaper
lobe, underleaves only shortly emarginate to lobed with si

nusdescendingless1/4of theunderleaf length[widelydis
tri buted across area including oceanic, monsoon and con
tinentalclimates]...........................Ptilidium pulcherrimum

Ptilidium californicum(Austin)Pearson,List.Canad.
Hepat.:7,1890(≡Lepidozia californica Austin, Bull. Torrey 
Bot.Club6(3):19,1875)(Fig.8)

Description. Plants merely soft, pale rusty yellowish
brow nish to commonly rusty brown in well exposed places, 
forming loose patches, 1.2–2.5mmwide and 15–40mm
long. Rhizoids sparse, nearly colorless, from ventral side of  
stem, originating mostly near underleaf  bases, but not on
ly there, in erect spreading loose and short (less 500 µm)
fascicles. Stem freely pinnately branched, brownish to brow
nishyellowish; stem cross section somewhat trans ver sely 
elliptic,ca250×180µm,outercellsthickwalled,12–25µm
along margin, with large to moderate in size tri gones, inward 
becomethinner,withmoderate,concavetrigones,20–30µm
indiameter.Leavescontiguoustosubimbricate,transversely
inserted, incubously oriented, unequally (3–)4lobed,
dividedbynarrowVshapedsinusdescending to2/3–3/4
of  leaf  length, with dorsal lobes lar ger, lobes narrowly 
triangulartolanceolate,cilia0–3perleaf lobe(intotalleaf 
bear3–6cilia),lobesandciliastraighttosomewhatfalcate,
leaves1.0–1.5×1.0–1.5mm.Underleavesregular,obliquely
to almost erect spreading, varying in size (noticeable large 
underleaf  may be associated with com pa ratively small leaves 
and vice versa), 500–1000 × 425–850 µm, 2–3lobed by
sinus descending to 3/4–5/6 of  underleaf  length, lobes
2–3cellswideinthebase,denselyciliate.Cellsinthemiddle
of leaf laminashortlyoblongtosubisodiametric,30–58×
25–38µm,thinwalled,withlarge,rarelyconfluent,convex
trigones, with visible me dian lamina, cuticle smooth, cells in 
cilia50–100µmlong.Dioicous.Perianthterminalonleading
axis,withonesubfloralinnovation,ovatetoobovate,loosely
3–5plicateinupperhalf,denselyciliateinthemouth,with
cilia3–6cellslong,3.5–4.5×1.2–2.0mm;femalebracteole
robust,dividedbysinusdescendingto1/2of thelengthinto
2–4narrowanddenselyciliatelobes;femalebractssimilarin
sizeorsmallerthanbracteole,1–3lobed.

Comment. Due to its epiphytic and epixylous habitats 
thespeciesmaybemistakenwithPtilidium pulcherrimum, from 
which differs in larger size, not numerous cilia along leaf  mar
gin, deeply divided underleaves and bright color with com
mon (if  not obligatory) admixture of  rusty pigmentation.

Ecology. Acidophilic mesophyte. Within the western 
North America (the main part of  area of  the species) it 
isknownfromepiphyticandepixyloushabitats,rarelyalso
occurringonrocksurfacesandsoil(Leonardi2002).Within
the Russian Far East the species is not found in other than 
woodysubstrates.Itoccursonbarkof trees(mostlyBetula 
ermanii) and decaying wood in boreal to orohemiarctic (co
ni ferous, mixed and stone birch) forests. The species is very 
sen sitive to air moisture and occurs only in the areas with 
ocea nic climate. It is growing in pure patches, although 
once it was collected together with Ptilidium pulcherrimum.

Distribution. Boreal amphiPacific taxon. The main
area core is in western North America where the species is 
more malleable in ecology than in Asian part of  area, where 
the distribution covers south of  insular part of  the Russian 
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FarEastandJapan.Thedistributionof thespeciesconfirm
thepointof viewbyIwatsuki(1972)whoshowedthatEast
Asian relationships with Eastern North America (‘East
East’disjunctiontype)confinedtotemperatetaxa,whereas
re la tionships with Western North America are characteristic 
for boreal taxa. The distribution in the Russian Far East is 
restrictedtostrictlyamphiPacificareas:northernmostSi
khoteAlininKhabarovskTerritory,SchmidtPeninsula in
NorthSakhalin,EastSakhalinMountains,Kurils,southern

flankof Kamchatka, one locality inCommanders, every
wherethespeciesoccupieslowtomiddlealtitudes(Fig.3:C).
The dis tri bution of  this species is somewhat resembles that 
of  Neo hat to ria her zo gii discussed above. Whereas N. herzogii 
occurs in southernKurilsand thensuddenly reoccurs in
suboceanic areas of  southern Khabarovsk Territory, the
dis tri bu tion of  Ptilidium californicum marks this route also
innorthernSakhalin.InJapanthespecies isknownfrom
Honshu(YamadaandIwatsuki,2006).

Figure 8 Ptilidium californicum(Austin)Pearson:1–habit,dorsalview;2–5–leaves;6–8–underleaves;9–stemcrosssection;10–shoot
ventralview,fragment.Scales:a–1mm,for1;b–1mm,for2–8;c–50µm,for9;d–1mm,for10.AllfromS46–4–09(VBGI)
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Ptilidium ciliare(L.)Hampe,Prod.fl.hercyn.:76,1836
(≡Jungermannia ciliarisL.,Sp.Pl.1:1134,1753)(Fig.2:E,
4:D,9:1–6)

Description. Plants merely rigid, in loose pure patches 
or together with other bryophytes, yellowish brownish to 
brownred and blackish rusty, with color deeper in leaf 
apices, (1.3–)1.5–2.8(–3.0)mmwide and25–80mm long
(lon ger in swampy forms). Rhizoids virtually absent or ve ry 
few from ventral side of  stem of  depauperate shoots. Stem 
brownish, freely pinnately branched; cross section slight
lytransverselyelliptic,ca400×500µm,outercellsthick
walled,withmoderateinsizetolargetrigones,12–23µmin
diameter, inward become thinwalled, with moderate in size, 
concavetrigones,30–55µmindiameter.Leavesimbricate
to contiguous, transversely inserted, incubously orien ted, 
convex,unequally(3–)4(–5)lobed,dividedbysinusdescen
dingto1/3–1/2(–2/3)of leaf length,withdorsallobeslar
ger, lobes triangular, densely ciliate along margin, cilia com
monlybranchedinthemarginsof thebothbases,1.2–1.6×
1.5–2.0mm.Underleavesappressedtothestem,tonarrow
lyspreading,whenflattenedintheslidetransverselyelliptic
toreniform,with3–severalshortlobes(sometimespresent
onlyasbranchedcilia),0.7–1.0×1.2–1.5mm.Cellsinthe
middle of  leaf  lamina subisodiametric to shortly oblong, 
thinwalled, with large, convex to convexconcave trigones, 
withwellvisiblemedianlamina,27–50×25–40µm;oilbo
dies 12–40 per cell, botryoidal to smooth, spherical 2.5–
3.5µmindiameter,toelliptic,2.5–3.0×3.0–4.5µm;cellsin
thecilia50–75µmlong,cuticlesmooththroughout.

Comment. This is large and beautiful species, well de
finedmorphologicallyfromotherliverwortsinthesubarctic
floras.Thepoorlydevelopedphasesof thespeciesmaybe
mistakenwithPtilidium pulcherrimum, from that P. ciliare dif
fers in less divided leaf  lobes and, in stem cross section, 
par ti cu larly strongly different outer cells from inner cells in 
size. Besides, in many cases the ecology helps to differ two 
taxa:P. ciliare was never occurred in decaying wood (only if  
that covered with thin layer of  mineral soil) and cannot be 
true epiphyte. The only area where two taxa may meet one 
anotheristhetrunkbase,whereP. pulcherrimum form com
pactpatchesattachedtothebarkof tree,whereasP. ciliare 
growing on soil surrounded tree trunk base.The species
is some what malleable in morphology that concerns the 
num ber of  cilia per leaf. In the most cases the leaf  bears 
numerous(morethan20)cilia,butsomeformsfromwet
ha bi tats (unusual to the species) the number may be much 
less,asitwasoccurredinMurmanskProvince,wheresome
plantshadonly a fewciliaper leaf  (Konstantinova,pers.
comm.); the latter forms were not observed in our area. In 
southern extremes of  the Russian Far East the species may 
be probablymistakenwithTrichocoleopsis sacculata (Neo tri
cho co lea ceae) the differentiation is under the latter.

Ecology. Acidophilic to neutrophilic mesophyte, oc
cur ring in various vegetation communities, from arctic 
tundras where among mesic moss patches in open places, 
including those along solifluction spots, merely dry to
mesic slopes in lighted subarctic forests and krumholtz,
open slopes with crum bling soil in boreal forests and 
their montane analogues. In upper altitudes in subarctic it 

goes above tundra belt and occurs in alpine deserts where 
restricted to crevices be tween stones along watercourses. 
Besides, everywhere through the area the species may occur 
on rather open cliff  and the most southern occurrences 
of  the species in lo wer altitude are from cliff  crevices in 
broadleavedcool temperateforest inPrimorskyTerritory.
Inthenorthitoccursbetweenhugerocksandinthecrevices
in stony fields above mountain tundra belt. The species
commonly form pure patches, although sometimes occurs 
withmesoxerophyteslikeBarbilophozia barbata (Schmidel ex 
Schreb.)Loeske,Sphenolobus saxicola (Schrad.) Steph., S. mi
nu tus (Schreb.) Berggr. and Tetralophozia setiformis (Ehrh.) 
Schljakov. Although the species is dominantly possesses
it self  as acidophilic, it may grow at least in neutral and, ra
rely,evenbasicsubstrates,likethoseinlimestonemassif in
KolymaUpland,wherePtilidium ciliare was associated with 
Scapania simmonsiiBryhn&Kaal.Inmoistneutralhabitats
of  alpine belt it may be occurred with Trilophozia quin que
den tata (Huds.) Bakalin. In the southern localities in low
altitude the species may grow intermixed with tem pe rate 
East Asian Frullania diversitexta Steph. Within the sou thern
mostKuirlsthespeciesoncewasoccurredinlowaltitude
inwindycommunityunderthethicketsof EastAsianSasa, 
Eubotryoides grayana (Maxim.) H. Hara, etc. As an exotic 
habitat of  the species may be regarded the oc cur rence 
above steaming hot spring with high sulfur content (Iturup 
Island), where the species grew together with Neoorthocaulis 
attenuatus(Mart.)L.Söderstr.,DeRoo&Hedd.

Distribution. Arctoboreomontane circumpolar taxon 
with bipolar occurrences. Widely distributed in boreal and 
arc tic zones of  northern Hemisphere, southward of  our 
areasparseinJapan(HokkaidoandHonshu,cf.Yamada&
Iwatsuki2006),rareinnorthernpartof KoreanPeninsula
(Choi 2013), sparse inNorthEast China (Gao&Chang
1981).Within our area relatively common from the nor
thernextremities(Fig.3:A).Inthenorthcommonlyoccurs
fromnearthesealeveltorelativelyhighaltitudes,likeover
1500ma.s.l. inKolymaUpland. In the southernpartof 
our area almost exclusively occurs in stony fields above
timberline,at theelevationexceeding1300ma.s.l.Below
itbecomesrareandoccursasexceptioninrockyoutcrops
down until even broad leaved forests. The lowest occurrence 
inPrimorskyTerritoryisinmostlyQuercus forest where the 
specieswasfoundinneutralreactioncliff ledgesat330m
a.s.l. In Shikotan Island (the similar latitude) the species
wasfoundin320ma.s.l.Insouthernpartof ourareathe
species oc curs to the uppermost elevations available in the 
areatreated(above1900ma.s.l.).

Ptilidium pulcherrimum (Weber) Vain., Meddel. Soc. 
FaunaFl.Fenn.3:88,1878(≡Jungermannia pulcherrima 
Weber,Spic.Fl.Goett.:150,1778)(Fig.2:F,9:7–14)

Description. Plants soft, in loose patches, varying 
from pale greenish to yellowish brown and golden brown, 
withoutdistinctrusty,redorblackpigmentation,1.0–1.5(–
2.0)mmwideand15–40mmlong.Rhizoidsvirtuallyab
senttoafew,inerecttoobliquelyspreadingfascicles,less
400µmlong.Stempaleyellowishtopalebrownish,freely
pinnately branched; stem cross section transversely ellip
tic,ca.150×200µm,outercells thickwalled,25–30µm
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along margin, inward thinwalled, with small, concave tri
gones, 25–33 µm in diameter. Leaves imbricate to con
ti guous, transversely inserted and incubously oriented, 
(2–)3–4lobed,with sinusdescending to2/3–3/4of  leaf 
length, lobes narrowly triangular to lanceolate, unequal
(dor sal lobe considerable larger, ventral sometimes reduced 
tobranchedcilia),denselyciliatethroughout,750–1000×
850–1100µm.Underleavesappressedto thestemtonar
rowly spreading, divided by short sinus (to 1/4–1/3 of 

underleaf  length) into 3–4several short, triangular lobes,
densely ciliate throughout.Cells in themiddleof  leaf  la
mina 30–50× 25–33µm, subisodiametric to oblong, tri
gones large,convex, sometimesconfluent,median lamina
mostly visible, intermediate thickenings sometimes pre
sent,cuticlesmooth;oilbodies20–35percell,smoothto
granulate,sphericaltoelliptic,2.0–2.5×2.5–3.5µm.Dioi
cous. Perianth terminal on main axis, tubular to ovate or 
rhomboidal in projection, exerted for 2/3 of  the length,

Figure 9 Ptilidium ciliare(L.)Hampe:1–habit,ventralview;2–habit,dorsalview;3–lobeapex;4–underleaf;5,6–leaves.AllfromMag
30–33–14(VBGI).Ptilidium pulcherrimum(Weber)Vain.:7–habit,dorsalview;8–shootventralview,fragment;9–lobeapex;10–12–leaves;
13,14–underleaves.AllfromP82–7–07(VBGI).Scales:a–2mm,for1,2;b–500µm,for3,9;c–1mm,for4–6;d–1mm,for7,8;
e–1mm,for10–14
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smooth,3–5plicate inupper1/4of the length,suddenly
contractedtothemouth(nearmouthpluriplicate),2.0–3.0
×1.0–1.2mm,withonesubfloralinnovation,denselyciliate
atmouth,withcilia3–6cellslong;femalebracts2–4lobed,
sinus descending to 1/2 of  the length; female bracteole
ovate,with2–3short,triangular lobes,withmanycilia(at
least in lateral margins cilia numerous and branched). Seta 
6–9mmlong,capsuleellipsoidal,ca.1.2mmlong.Elaters
bispiral, without homogenous ends, 130–200 × 5–6 µm;
sporesbrown,papillose,27–35µmindiameter.

Comment. Thecomparisonwithweakformsof Ptili di
um ciliare is done under the latter. In suboceanic areas of  Sa
khalinProvincetheconfusionisalsopossiblewithP. ca li for
ni cum.Twospeciesareeasilydifferseveninthefirstglance
due to pale to brown colored plants with densely ci li ate leaf  
lobes of  P. pulcherrimum versus bright brown to rus tybrown 
colored plants and leaf  lobes entire to sparsely ci li ate in 
P. californicum. In microscope examination the fea ture of  
underleavesaredistinctive: theunderleavesof P. pul che rri
mum are only slightly subdivided, whereas underleaves of  
P. californicum are divided near to the base.

Ecology.Acidophilicmesophyte.Commonlyinpartly
sha ded habitats, rarely in open sites. The species possesses 
main ly epiphytic to epixylous nature, in boreal coniferous 
fo rests of  the Russian Far East it is commonly the only 
liver wort epiphyte (the list of  boreal coniferous epiphytes 
in the Russian Far East is exhaust additionally two taxa:
Frullania bolanderi Austin and Radula complanata(L.)Dumort.
–bothare rarity indarkconiferous forestsandabsent in
larch forests). The species continues the growth over tree 
trunksaftertheybecomefallenanddecayingandPtilidium 
pulcherrimummatscommonlymarkthefirststageof bryo
phyte succession on decaying wood in boreal zone. Aside 
co ni ferous forests the species is widely distributed in croo
ked forests (more commonly in those formed by Pinus 
pumila (Pall.) Regel rarer than those by Duschekia fruticosa 
(Rupr.) Pouzar.), relatively common in Betula ermanii and 
B. lanata (Regel) V.N. Vassil. forests (the transitional va ri ants 
between true forests and krumholtz), everywhere as epi
phyte or as epixylous. The species becomes sparser in he mi
bo real forests and vanished in broadleaved deciduous cool 
tem pe rate forests, although remains relatively common in 
oroboreal belt of  the mountains situated within temperate 
zone. Northward of  subarctic the species hardly penetrate 
to tundra zone, where occurs over thin branches of  dwarf  
shrubs, likeVaccinium and Salix. Aside woody substrates 
(died or alive) the species is rarely (in the extremes of  the 
area)occursinfinesoilneartreetrunkswhereformcom
pact low patches. The species commonly form pure pat
ches, rarer it associated with epiphytes and epixylous taxa 
likeNeoorthocaulis attenuatus, Lophozia silvicoloides N. Kitag.,
L. lon gi flora (Nees) Schiffn., Lophocolea heterophylla (Schrad.) 
Dumort. In moist habitat (decaying wood near stream) once 
collected with Harpanthus flotovianus (Nees) Nees. In tree 
trunkbasesoccurswithDouinia plicata (Lindb.)Konstant.
&Vilnet. In northern extremes itwas once collected on
lying branch of  Pinus pumila with arcticalpine Tetralophozia 
setiformis for that the occurrence in decaying wood is highly 
uncharacteristic.

Distribution. Mainly boreal circumpolar taxon. In the 
Russian Far East it is distributed from the northern extremes 
of forested(includingcrookedforests)area(notknownin
ChukotkaAutonomousDistrictandKoryakUplandinthe
nor thern extremity of  the Far East), hardly penetrating to 
tundra.Inthesouthernflankof theareamostlyoccursin
upperaltitudes(Fig.3:B).Thelowestaltitudeinsouthern
extremeisthatinUssurijskyStateReserveat43°N,where
thespecieswasobservedat230ma.s.l.Southwardof our
area penetrates to Kyushu (Yamada & Iwatsuki 2006),
sparseinKoreanPeninsula(Choi2013),NorthEastChina
andChineseShaanxii(Piippo1990).

Neotrichocoleaceae Inoue
The Neotrichocoleaceae are small group includes only 

twomonotypicgenera:Neotrichocolea S. Hatt. and Trichocolep
sis, the last circumscription of  the family was published by 
Liuetal.(2008),whoarguedtransferof Trichocoleop sis from 
Lepidoleanaceae to Neotrichocoleaceae. Both genera are
characterizedbyKoreanJapaneseSoutheastChineseoro
he mi boreal to orocooltemperate distribution. The fa mi ly 
is cha rac terized by freely pinnately branched stem (bran
ching of  Frullania type), transversely inserted and in cu bous
lyoriented3–6lobedleaveswithventrallobetransformed
into water sac, free lobes densely ciliate along mar gin, large 
bilobed underleaves and massive paraphyllose coe lo caule. 
The only Trichocoleopsis reaches the Russian Far East being 
infrequentinthesouthernflankof PrimoryeTerritory.

TrichocoleopsisS.Okamura,Bot.Mag.(Tokyo)25(293):
159,1911

The genus, admittedly, includes one species (Söderström 
etal.2016).However,thereisonemoretaxondescribedin
the genus: Trichocoleopsis tsinlingensis P.C. Chen ex P.C. Wu,
J.X.Luo&M.Z.Wang–anillegitimatename(Art.38.1(a);
nodescription). Itwas treated asdistinct species inLiu et
al. (2008), who, curiously, despite using of molecularme
thods avoid to show whether two taxa are different or not. 
Moreover, the localities for T. tsinlingensis (l.c.) are the same 
with T. sacculata as mentioned in cited paper. The dif fe ren tia
tion features includes only leaves with a few cilia in the for
mer–thefeaturethatlikelymaybeenvironmentallyinduced.

Trichocoleopsis sacculata (Mitt.)S.Okamura,Bot.Mag.
(Tokyo)25(293):159,1911(≡Blepharozia sacculata Mitt., 
Trans.Linn.Soc.London,Bot.3(3):200,1891)(Fig.2:H, 
4:F,10:1–8)

Description. Plants prostrate, rarely loosely ascending, 
greenishtopurplishbrownishandblackishpurpleinwell
ex po sed sites, in herbarium commonly become yello wish
brownish, in loose pure mats or mixed with other bryo
phytes,1.2–2.0mmwide,30–50mmlong(olderportions
de caying). Rhizoids virtually absent to common, separate or 
united into loose fascicles, originating from the stem near 
underleaf  bases. Stem freely pinnately and bipinnately re gu
larly branched, branches of  Frullania type; stem cross sec
tionof well developed shoots transversely elliptic, 400×
560µm,outer1–2layersof cellswithsomewhatthickened
walls,with concave,moderate in size trigones, 18–30µm
in dia meter, inward become thinner, in the middle part 
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verythinwalled,25–40µmindiameter,withconcavetri
gones. Leaves imbricate to contiguous (in weak shoots),
trans ver sely inserted, incubously oriented, slightly convex, 
whenflattenedintheslide1.0–1.5×1.2–1.7mm,strongly
unequally 3–4lobed, with ventral lobe transformed into
water sac, normally developed lobes strongly unequal, in
3lobed leaves dorsal lobe larger, in 4lobed the larger is
the middle of  normally developed (not transformed) lobes, 
sinusdescendingto2/3of leaf length,marginstronglyci
liate,pyxidatelobe300–500×250–350µm,stronglyinvo
lute.Underleavesregular,obliquelytoerectspreading,ob
tra pezoidal, strongly vary in size (regardless of  the size of  
correspondingleaf pair),0.3–1.2×0.4–1.4mm(excluding
cilia!), deeply bifid to bisbifid byUshaped sinus descen
ding to 1/2–3/4of  underleaf  length (atminimumundi
videdportionmaybe3cellshighonly),denselyciliatealong
margin.Cellsinthemiddlepartof leaf laminathinwalled,

subisodiametric,42–63×37–50µm,withmoderateinsize,
concave trigones, intermediate thickenings 1–2 per wall,
rarelypresent,cuticlesmooth;oilbodies8–30percell,fi
nelygranulatetonearlysmooth,spherical,3.0–3.5mmin
dia meter to ellipsoidal, fusiform and irregularly oblong, 
2.5–3.5×5.0–6.0µm;marginal ciliacommonly2cells in
thebaseandthenwith1–4pairedcellsandthen4–7celled
uniseriateend,cellsof cilia50–75µmlong.

Comment. Sometimes in moist cliffs of  hemiboreal 
or cooltemperate communities of  the southernflankof 
PrimoryeTerritory this taxonmaybe, at thefirst glance,
re co g nized as arctoboreal Ptilidium ciliare. However, even 
if  to put aside the unusual habitat for the latter taxon, 
Trichocoleopsis sac cu lata may be easily differentiated from the 
former due to presence of  ventral lobe transformed into 
the water sac. Ano ther feature of  vegetative plants is deeply 
bilobedtobisbifidunderleaves.

Figure 10 Trichocoleopsis sacculata(Mitt.)S.Okamura:1–habit,dorsalview;2–shootventralview,fragment;3–6–leaves;7,8–underleaves.
AllfromP15–34–12(VBGI).Trichocoleatomentella(Ehrh.)Dumort.:9,10–leaves;11–underleaf.AllfromK61–1–07(VBGI).Scales:
a–1mm,for1,2;b–1mm,for3–8;c–1mm,for9–11
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Ecology. The ecology of  the species is more or less si
mi lar across the distribution area and includes moist cliffs 
and boulders near (although aside of  running water) and 
at the some distance of  the streams, locally abundant near 
wa ter falls in spray zone, rarer occupies decaying wood and 
roots of  big trees above ground. The species is very sen si
tive toairmoistureandoccurs innarrowcreeksorother
wise moistened (e.g. by wet air masses going from sea coast) 
habitats. It is hemiboreal to cooltemperate species, occur
ring across the area in mountains where restricted to the 
broad leaved deciduous communities and orohemiboreal 
mi xed forests (in our area the forest dominant includes 
Picea koraiensisNakai,Abies holophylla Maxim., A. nephrolepis 
(Trautv. ex Maxim.) Maxim., Taxus cuspidata Siebold &
Zucc., Fraxinus, Acer, Tilia and some other cooltem pe
rate broadleaved forest taxa). Rarely going beyond of  he
miboreal communities: once itwasobserved inoroboreal
Abies nephrolepisBetula lanataPicea ajanensis forest. The spe
cies prefers partly shaded places, avoiding full shade and 
open sites (with the exception of  sites near waterfalls where 
growinginsunnyareasandacquiresblackishpurplepigmen
ta tion). The species commonly forms pure patches, some
times occurring with Herbertus dicranus (Taylor ex Gottsche, 
Lindenb. & Nees) Trevis., Tritomaria exsecta (Schmidel ex 
Schrad.) Schiffn. ex Loeske and Cheilolejeunea obtu si folia 
(Steph.) S. Hatt. in the canyons near streams and waterfalls.

Distribution. Mainly KoreanJapaneseEast Chinese
orohemiboreal to orocooltemperate taxon occurring 
west ward to Sichuan, southward to Taiwan and northward 
to thesouthernflankof SikhoteAlinRange inPrimorye
Territory (Fig. 3:C). In Japan the species is known from
Hokkaido to Honshu (Yamada and Iwatsuki, 2006),
relatively common acrossKorean Peninsula (Choi 2013),
sparse inEastChina (Piippo 1990).Not known inKuril
Islands and Sakhalin and seems to be infrequent in
Hokkaido. In our territory occurs inmiddle elevation of 
mountains rarely ascending to upper levels, although once 
observedattheelevationnear1100ma.s.l.

TrichocoleaceaeNakai

Trichocoleaceae are most diverse in mountainous 
Gond wa na landic areas, tropical mountains, with a few taxa 
sprea ding to temperate zone of  the Northern Hemisphere. 
Thefamilyincludes(Söderströmetal.2016)threegenera:
Eotri cho co lea R.M. Schust. (2 species),Leiomitra Lindb. (13
species) and Trichocolea (20species),withonlyonespecies
of  the last genus present in southernmost flank of  the
Rus sian Far East. The diversity of  Trichocolea in Japan be
comes higher in southern portion of  the country, where 
threespeciesareknown(Katagirietal.2013).Thefamily
is characterized by regularly 1–4pinnately branched (if 
bran ches are present) plants, with braches of  Frullania type, 
leavestransverselyinsertedandoriented,dividedinto3–4
lobes those are subdivided into smaller secondary lobes 
thenbecomingtocilia,underleavesregular,2–4–lobed,ci
li ate along margin, coelocaule present, perianth developed 
ornot,calyptralackingorpresentandpolystratosecapsule
wall(Frey&Stech2009).

TrichocoleaDumort.,Commentat.Bot.(Dumortier):113,
1822

The genus is characterized by plants whitish when dry, 
nu merous cilia in underleaves and leaves and absence of  
calyptraandperianth.Theonlyonespeciesisknowninthe
Russian Far East

Trichocolea tomentella (Ehrh.) Dumort., Syll. Jungerm. 
Europ.:67,1831(≡Jungermannia tomentella Ehrh., 
Hannover.Mag.21(18):277,1783)(Fig.2:G,4:E,10:9–11)

Description. Plants large, with soft leaves and rigid 
stem, pale yellowish to greenish and whitish, always whitish 
intheherbarium,varyinginsizefromdepauperate5–7mm
widetowelldeveloped,12–18mmwideand30–200mm
long (larger forms occurs southward of  our area). Rhizoids 
vir tually absent to sparse, in loose fascicles from the stem, 
ori gi nating near underleaf  bases in basal part of  shoot. Stem 
free ly and commonly regularly bipinnately branched, lateral 
pinnae sometimes transform to main axis and give the 
start to the new shoots; cross section transversely elliptic, 
mainaxis500–1000µm,outercellssmallandthickwalled,
10–22µmindiameter,trigonessmall,concave,inwardcell
walls become thinner and cells larger, in the middle part ve
rythinwalled,25–50µmindiameter,withsmall,concave
trigones.Leavesonthemainaxistransverselyinsertedand
nearly transversely oriented, well developed 700–1200 ×
800–1500µm,basicallywith3–4lobes,eachof thatmaybe
additionallysubdividedintosecondarylobes,sinusUsha
ped, undivided lamina portion 3–5 cells high,margin of 
pri mary lobes and lobes of  the second order ciliate, with 
cilia commonly additionally branched, branched cilia and 
la cinae originating al the lobe margin, then sometimes go 
at right angle with the lobe surface to outer side and after 
2–3 cells curved in the same planewith leaf  lamina that
makeimpressionof ciliaoriginatingoverleaf lamina,not
atthemarginsonly.Underleavesregular,convex,obliquely
toerectspreading,with2–4lobes,sometimesdividedinto
smaller se condary lobes and with branched cilia along 
margin, cilia ori ented similarly with those in the leaves, 
theundividedportion2–3cellshigh.Cells in leaf  lamina
middleoblong,25–45×15–30µm,thinwalled,withsmall
to moderate in size, concave trigones; cells in the lobes 
50–85×17–25µm,thinwalledorwallsslightlythickened;
cellsincilia70–100µmlong,thinwalledtosomewhatthi
ckened,withsmalltrigones,cuticlesmooththroughoutto
distinctlystriolate;oilbodiesinciliacells2–4percell,irre
gularlyoblong,veryfinelypapillose.

Comment. Among Russian taxa this is the very distinc
tive taxon due to numerous and repeatedly branched cilia 
thattheseparateleaf isdifficulttoseewithnakedeye,the
stem and branches appears as covered by fuzz. The pos si ble 
confusion at the generic level may occurs with Neotrichocolea 
bissetii (Mitt.) S.Hatt. from the same family (may be found 
in EastManchurian mountains spurs in the Russian Far 
East), sterile plant of  that however differs in common 
development of  reddish to brownish (to almost purple) se
con dary pigmentation and especially in welldeveloped leaf  
lamina completely covered by cilia originating from outer 
sur face. Among taxa of  the genus, the species is somewhat 
re sembling mainly Japanese Trichocolea japonicaT.Katag.that
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may be found in southernmost extreme of  insular Russian 
Far East. The latter differs from T. tomentella in strongly 
pa pilloseverrucose cuticle of  cilia and epidermal cells of  
capsulewithlineartosemiannularinnerthickenings,versus 
nearly smooth to striolate cilia cuticle and epidermal cells 
of capsulewithoutinnerthickenings(Katagirietal.2013).

Ecology. Acido to neutrophilic mesohygrophyte gro
wing on various substrates including decaying wood, humus 
inmoistslopesinshadyforests,finesoilandbouldersalong
streams and cliffs in shady and moist places in evergreen 
to deciduous and hemiboreal coniferous and mixed forests. 
Within the Russian Far East the species is restricted to the 
moist hemiboreal forests, where occurs on decaying wood 
and in humus in steep slopes. Highly sensitive to air mois
ture (due to the low drought tolerance) and does not occurs 
in open sites. The species commonly form pure patches, 
al though once was observed together with Harpanthus 
flotovianus in moss mats along stream.

Distribution. Broadly circumtemperate taxon occur
ring in Europe from southern Norway to Portugal, reported 
from North Africa (Tunisia), in European Russia sparsely 
occurs in temperate communities in its western part, east
ward to Vologda Province, then as rarity in south Siberia 
(Altai Mts.), widely distributed in East Asia, Malesia and 
pe ne trates to Papua, occurs in the east of  North America 
southward of  subarctic (Katagiri et al. 2013).Within the
Rus sian Far East occurs in southernmost extreme of  
Kurils (Shikotan and Kunashir Islands) thus in the area
under strongmoisturizing effectof PacificOcean in low
altitudes(below150ma.s.l.)(Fig.3:C).InJapanoccursat
considerable higher lo ca lities, although remains observable 
in low altitudes, rare in Korean Peninsula (Choi 2013),
sparseinChina(Piippo1990).
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A p p e n d i x :  S P E C I M E N S  E X A M I N E D
All cited materials are from the Russian Far East; only one specimen per locality is cited; all materials are in VBGI, the collector 
nameisgiveninfullwiththeexceptionof V.BakalinwhoisabbreviatedtoVB
Jubula japonica 

RUSSIA:PRIMORSKYTERRITORYLivadijskyRange400ma.s.l.,43°08'03"N132°47'56"E,P202212VB27.VI.2012.
Neohattoria herzogii 

RUSSIA:KHABAROVSKTERR.DeCastri106ma.s.l.,51°37'55"N140°54'05"E,s.n.RoenkoE.06.VIII.2011;SAKHALIN
PROV.IturupIsland13ma.s.l.,45°20'02"N148°37'04"E,K691415VB9.IX.2015;KunashirIsland150ma.s.l.,43°50'13"N
145°32'43"E,K472606VB7.IX.2006;43°50'13"N145°32'43"E,K472606VB7.IX.2006;44°03'05"N145°4938"E,s.n.,
EryomenkoN.A.2.XI.1999.

Nipponolejeunea pilifera 
RUSSIA:SAKHALINPROV.IturupIsland100ma.s.l.,45°20'02"N148°37'04"E,K71615VB11.IX.2015;

Nipponolejeunea subalpina 
RUSSIA:SAKHALINPROV.ZhdankoMt.300ma.s.l.,43°05'28"N142°31'30"E,S48716VB1.X.2016;DueBay100m
a.s.l.,50°50'13"N142°06'29"E,S592409VB6.IX.2009;KamyshovyjRange365ma.s.l.,50°52'56"N142°21'44"E,S5742
09VB5.IX.2009;ZhdankoMt.350ma.s.l.,48°03'00"N142°31'44"E,S261109VB20.VIII.2009;IturupIsland10ma.s.l.,
44°45'18"N147°13'51"E,K31807VB17.VIII.2007;ShikotanIsland100ma.s.l.,43°52'17"N146°51'18"E,K374407
VB23.VIII.2007;50ma.s.l.,43°43'59"N146°40'20"E,K62807VB4.IX.2007;KunashirIsland15ma.s.l.,43°03'19"N
145°50'18"E,K502006VB9.IX.2006;500ma.s.l.,44°27'40"146°06'49"E,K4013a06VB30.VIII.2006;IturupIsland
23ma.s.l.,45°21'45"N148°37'13"E,K703815VB10.IX.2015;KHABAROVSKTERR.UlchinskyDistrict314ma.s.l.,
51°38'59"N140°55'26"E, s.n.RoenkoE. 5.VIII.2011; PRIMORSKYTERR.LivadijskyRange 1300m a.s.l., 43°04'15"N
132°41'37"E,P40910VB6.IX.2010;

Ptilidium californicum 
RUSSIA:KHABAROVSKTERR.UlchinskyDistrict 527ma.s.l., 51°28'52"N139°53'05"E, s.n.RoenkoE.8.VIII.2008;
SAKHALIN PROV. Schmidt Peninsula 177 m a.s.l., 54°02'48"N 142°49'15"E, S46409 VB 1.IX.2009; 400 m a.s.l.,
54°04'10"N142°49'26"E,S482509VB1.IX.2009;EastSakhalinMountainss.d.ma.s.l.,50°14'N143°19'E,Cherdantseva
V.Ya.8.VIII.2001;IturupIsland425ma.s.l.,45°09'23"N147°57'58"E,K50505VB13.IX.2005;402ma.s.l.,45°09'00"N
147°57'50"E,K48305VB13.IX.2005.

Ptilidium ciliare 
RUSSIA:AMURSKAYAPROV.TukuringraRange522ma.s.l.,54.2742°N126,8275°EBr12092DudovS.V.25.VII.2012;
EVREJSKAYA AUTONOMOUS REGION Dichun River s.d. m a.s.l., 48°34'13"N 130°50'58"E, s.n. Selivanova E.
23.VIII.1926; KAMCHATKA TERR. Tigil River 450 m a.s.l., 56°39'12"N 159°01'16"E, K1323304 VB 11.IX.2004;
Tolbachik Volkano 1030m a.s.l., 55°49'N 160°20'E s.n. Czernyadjeva I.V. 21.VIII.2006;MAGADAN PROV. Annachag
Range1069ma.s.l.,62°06'46"N149°28'58"E,Mag221614VB26.VII.2014;510ma.s.l.,62°26'44"N149°49'01"E,Mag
28614VB3.VIII.2014; 1270ma.s.l., 62°45'46"N149°20'53"E,Mag24914VB29.VII.2014;KamennyyRange880m
a.s.l., 59°48'16"N 149°40'57"E,Mag25813 VB 10.VIII.2013; KilganskiyeMts. 1000 m a.s.l., 61°11'33"N 153°56'16"E,
Mag22312VB8.VIII.2012;TuonnakhRange1116ma.s.l.,63°16'25"N151°02'53"E,Mag1511VB25.VII.2011;1454
ma.s.l., 63°16'59"N151°04'07"E,Mag311511VB24.VII.2011;OksaRiver 10ma.s.l., 59°39'20"N150°27'20"E,Mag
25411VB17.VII.2011;OlskoyeBasaltPlateau1150ma.s.l.,60°38'38"N151°26'22"E,Mag303314VB6.VIII.2014;840
m a.s.l., 60°39'00"N 151°15'55"E,Mag581511 VB 10.VIII.2011; 1580m a.s.l., 60°38'58"N 151°21'39"E,Mag52811
VB8.VIII.2011;ZamkovayaMt.580ma.s.l., 63°21'16"N152°37'53"E,Mag445011VB31.VII.2011;Kulu s.d.ma.s.l.,
61°52'51"N147°25'56"E,s.n._VasiljevaN.7.IX.1975;SeimchanDistrict500ma.s.l.,63°12'57"N152°07'35"E,Mag144910
VB13.VI.2010;PRIMORSKYTERR.PartizanskyDistrict1660ma.s.l.,43°26'48"N133°39'21"E,P352114VB12.IX.2014;
KhankajskyDistrict607ma.s.l.,44°50'52"N131°42'39"E,P22711VB3.IV.2011;330ma.s.l.,44°50'00"N131°41'45"E,
P1111 VB 2.IV.2011; KHABAROVSK TERR. TardokiYani 1927 m a.s.l., 48°53'00"N 138°02'31"E, Kh34213 VB
22.VIII.2013;BotchiRivers.d.ma.s.l.,48.296°N139.577°EKh720808ChibiryakT.O.22.VIII.2008;UlchinskyDistrict288
ma.s.l.,51°30'32"N139°53'56"E,s.n.RoenkoE.7.VIII.2011;OkhotskDistrict64ma.s.l.,59°27'14"N143°36'22"E,Kh3222
08VB23.VII.2008;BolshojShantarIslands.d.ma.s.l.,55°06'N137°55'Es.n.IvchenkoT.I.11.VIII.2016;BadzhalRange1640
ma.s.l.,50°20'44"N134°39'42"E,Kh191616VB6.VIII.2016;SAKHALINPROV.IturupIsland20ma.s.l.,45°21'26"N
148°37'11"E,K71815VB12.IX.2015;IturupIsland200ma.s.l.,45°04'40"N147°59'13"E,K792715VB19.IX.2015;
NabilskyRange1263ma.s.l.,50°45'03"N143°18'25"E,S2721a06VB15.VIII.2006;ShikotanIsland320ma.s.l.,43°46'34"N
146°44'19"E,K421107VB25.VIII.2007;YuzhnoSakhalinskMunicipality937ma.s.l.,46°54'18"N142°55'58"E,S381305
VB3.IX.2005;BolshojGaromaj9ma.s.l.,52°31'39"N143°07'46"E,S311209VB24.VIII.2009;BalaganMts.1335ma.s.l.,
50°37'59"N143°21'44"E,S19917VB9.VII.2017.

Ptilidium pulcherrimum 
RUSSIA: AMURSKAYAPROV.ZejskyDistrict702ma.s.l.,53.7777°N127.379°E2016_Br_0029DudovS.V.21.VIII.2016;
KAMCHATKATERR.KozyrevskyDistrict78ma.s.l.,56°03'37"N159°54'32"E,K997a03VB18.VIII.2003;Kamchatsky
Peninsula326ma.s.l.,56°07'15"N162°48'54"E,K7406VB7.VII.2006;GanalskyRange900ma.s.l.,53°56'16"N158°01'29"E,
K56315VB11.VIII.2015;KHABAROVSKTERR.OkhotskDistrict132ma.s.l.,59°26'00"N143°29'57"E,Kh20108
VB19.VII.2008;BotchiRiver30ma.s.l.,48°00'39"N139°26'04"E,s.n.ChibiryakT.O.20.VIII.2008;UlchinskyDistrict242
ma.s.l.,51°30'45"N139°54'07"E,s.n.RoenkoE.7.VIII.2007;KomsomolskyDistrict518ma.s.l.,51°23'21"N137°52'39"E,
s.n.RoenkoE.26.VIII.2011;DeCastri147ma.s.l.,51°29'17"N140°34'12"E,s.n.RoenkoE.3.VIII.2011;BotchiRivers.d.m
a.s.l.,48.302°N139.577°Es.n.ChibiryakT.O.20.VIII.2008;SolnechnyyDistrict980ma.s.l.,50°42'53"N136°23'49"E,Kh5
1407VB29.V.2007;OkhotskDistrict321ma.s.l.,59°25'08"N143°29'36"E,Kh361008VB25.VII.2008;GobilliRiver418
ma.s.l.,49°16'00"N138°21'35"E,Kh711109VB21.IX.2009;BadzhalRange600ma.s.l.,50°15'43"N134°41'48"E,Kh16
116VB2.VIII.2016;TardokiYani1300ma.s.l.,48°51'39"N138°04'02"E,s.n.MalashkinaE.V.28.VIII.2012;MAGADAN
PROV.MagadanMunicipality350ma.s.l.,59°31'19"N150°49'23"E,Mag612011VB11.VIII.2011;OlskoyeBasaltPlateau
840ma.s.l.,60°39'00"N151°15'55"E,Mag58111VB10.VIII.2011;TuonnakhRange652ma.s.l.,63°19'30"N151°25'42"E,
Mag413811 VB 28.VII.2011; Kamennyy Range 511 m a.s.l., 59°49'06"N 149°40'35"E, Mag22213 VB 9.VIII.2013;
PRIMORSKY TERR. Partizansky District 1500m a.s.l., 43°20'50"N 133°39'22"E, P6541a06 VB 3.X.2006; Lazovsky
District850ma.s.l.,43°29'36"N133°34'48"E,P67506VB5.X.2006;386ma.s.l.,43°38'29"N134°40'57"E,P82707VB
21.IX.2007;LivadijskyRange1200ma.s.l.,43°04'15"N132°41'37"E,P741305VB10.X.2005;ShkotovskyDistrict229m
a.s.l.,43°41'50"N132°33'19"E,P661308VB16.X.2008;KavalerovskyDistrict542ma.s.l.,44°27'53"N135°23'18"E,P62
1511VB15.IX.2011;ChuguyevskyDistrict1000ma.s.l.,43°44'19"N134°25'33"E,P75107VB17.VII.2007;SAKHALIN
PROV.ChaivoBay20ma.s.l.,52°25'44"N143°11'30"E,КГ4a5204GorobetsK.V.31.VII.2004;IturupIsland100ma.s.l.,
45°20'02"N148°37'04"E,K712415VB11.IX.2015;Kunashir Island150ma.s.l.,43°50'13"N145°32'43"E,K478c06
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VB7.IX.2006;BelayaRiver68ma.s.l.,47°15'16"N142°48'47"E,S259a06VB12.VIII.2006;SchmidtPeninsula61ma.s.l.,
54°01'01"N142°56'34"E,S39809VB29.VIII.2009;KorsakovskyDistrict85ma.s.l.,46°26'58"N143°23'08"E,S65509
VB16.IX.2009;ShikotanIsland100ma.s.l.,43°52'17"N146°51'18"E,K372107VB23.VIII.2007.

Trichocolea tomentella 
RUSSIA: SAKHALINPROV.ShikotanIsland40ma.s.l.,43°45'13"N146°43'00"E,K61107VB3.IX.2007;120ma.s.l.,
43°48'08"N146°38'46"E,K492907VB28.VIII.2007;KunashirIsland100ma.s.l.,44°27'41"N146°06'49"E,K37206VB
28.VIII.2006;150ma.s.l.,43°50'13"N145°32'43"E,K47906VB7.IX.2007.

Trichocoleopsis sacculata 
RUSSIA:PRIMORSKYTERR.LivadijskyRange550ma.s.l.,43°07'10"N132°47'31"E,P153412VB25.VI.2012;444m
a.s.l.,43°06'05"N132°41'29"E,P52608VB06.X.2008;1100ma.s.l.,43°04'15"N132°41'37"E,P746115VB10.X.2005;
LazovskyDistrict500ma.s.l.,43°14'45"N133°43'02"E,P683006VB6.X.2006;LivadijskyRange400ma.s.l.,43°07'08"N
132°45'45"E,P402512VB18.IX.2012;KhasanskyDistrict500ma.s.l.,43°05'38"N131°30'35"E,P34107VB18.V.2007.


