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A kezdet évei. Pécs Tamás, a vegetációkutató
Fekete G.

MTA Ökológiai és Botanikai Kutatóintézete 
h6868feköhelka. i i f .h u

Immár több mint ötvenéves baráti ismeretség fűz Pócs Tamáshoz. Kez­
detét rögtön az egyetemi évekkel veszi. Az eleinte még Andreánszky Gábor, 
majd Soó Rezső professzorok vezette, Múzeum körúti Növényrendszertani 
és Növényföldrajzi Tanszék oktatóinak egyénisége, tudása inspiratív és kel­
lemes befogadó közeget, menedéket jelentett. Itt ismerkedtünk össze a nö­
vényismeret, illetve botanika, paleobotanika iránt lelkesedő, felettünk meg 
alattunk járó évfolyamok hallgatóival. Az alsóbb évfolyamok hallgatói kö­
zött az első pillanattól kitűnt nagyfokú fajismeretével Pócs Tamás. Res- 
pektusunk még csak nőtt, amikor a speciális növényszociológiai kollégiumot 
tartó vendégprofesszor, Zólyomi Bálint kezében megpillantottunk egy kiad­
ványt —  a Növényföldrajzi Térképezési Tanfolyam jegyzetét — , amelyen a 
résztvevők névsorában az akkori nagyok mellett megtaláltuk —  az egyedüli 
középiskolás — Pócs Tamás nevét. Neve már 1950-ben nem volt ismeretlen 
a vezető botanikusok előtt, hiszen Tamás rendszeresen bejárt a Növénytárba 
mint akadémiai ösztöndíjas hallgató, ott nemegyszer felkereste Jávorka Sán­
dort, aki örömmel segített gyűjtött kritikus növényei meghatározásában.

Első dolgozataink közel azonos időpontban jelentek meg, már csak ezért 
is jól emlékszem a körülményekre. 0  még javában egyetemi hallgató ekkor. 
Tanulmányának címe: A rákoskeresztúri Akadémiai Erdő vegetációja. Benne 
Budapest határán, az egykor változatosságáról nevezetes Rákos-vidék pusz­
tai növényzetének utolsó hírmondóiról ad számot. A maradványfoltokból 
rekonstruálta az eredeti növényzetet. Tőle tudjuk: a nyárfaligetekben, ir­
tásokban, akácosokban a területen megbúvó erdei fajok félreérthetetlenül 
jelzik, hogy az eredeti erdő a gyöngyvirágos tölgyes volt. Megfigyeli és leírja 
azt az átalakulási folyamatot, ahogyan az eredeti homoki gyepek a felnö­
vekvő akác alatt átalakulnak, és ruderális elemekkel telítődve a homokra 
tipikus akácos aljnövényzetté fejlődnek, Legfontosabb talán mégis az, hogy 
a fajgazdag homokpusztai gyepek mellett zártabb homoki gyepeket is talál 
és ír le, Festucetum strictae konszociáció néven.

Mai ismereteink szerint a Festuca wagneri gyepjéről van szó. Felismeri 
ennek a gyepnek sztyeppréti vonásait, és néhány homoki sztyeppfaj alapján
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a Festucetum sulcatae-t helyettesítő társulásként írja le. (Megjegyezzük, 
hogy a következő évtizedekben elhúzódó vita folyt arról, hogy a Duna— 
Tisza köze záródó Festuca wagneri gyepjei vajon még a homokpusztagyepek 
szélső helyzetű, a sztyepprétek felé mutató képviselői, avagy már — mint 
Pócs is vélte — valóban a homoki sztyepprétekhez sorolhatóak. A kérdés 
a primér szukcesszió megítélése szempontjából érdekes. Nagyobb anyagon 
végzett újabb vizsgálatok az előbbi véleményt támasztják alá. A sztyepprét- 
bélyegek észrevétele, a gyep elkülönítése, első leírása azonban mindenképpen 
Pócs Tamás érdeme.)

Az Alma Mater, egyben Tamás első munkahelye a Magyar Nemzeti 
Múzeum— Országos Természettudományi Múzeum Növénytára volt. Zólyo­
mi Bálint, mesterünk meghívását 0  is örömmel fogadta el, és itt, a Vajda- 
hunyadvár gyönyörű épületében, eszményi körülmények között teltek el a 
kezdeti évek. Tamást nagy szeretettel fogadták az idősebb, nagynevű kollé­
gák: Jávorka Sándor, Csapody Vera, Újhelyi József és persze mi, nála kicsit 
idősebb fiatalok is. Az első perctől fogva szaktekintélynek számított — ezt 
különösen Vera néni hangoztatta gyakran — nagy és biztos növényisme­
rete okán. Közben terepszezonban folyt a fiatalok „kiképzése” , a kemény 
munka, ami voltaképpen már jóval korábban, még hallgató korunkban meg­
kezdődött. Bekapcsolódtunk ugyanis a Bükk hegység növénytársulástani- 
erdőtipológiai térképezésébe. A bükki térképező „brigádnak” tagjai voltak 
a vezető Zólyomi Bálint mellett még Jakucs Pál, Baráth Zoltán, Horánszky 
András. És a legfiatalabbak: Pócs Tamás, Fekete Gábor, Vida Gábor. Egy 
életre szólóan megtanultuk azt, hogy mi a kollektív munka. Eközben — az 
ötvenes évek elején-köz epén —  alakult ki többünknek is egyszerre a szünop- 
tikus vegetációszemlélet, ami kiterjedt a térképezendő egységek azonosítá­
sára, meghatározására, elhatárolási kérdésekre, a cönológiai felvételezésnél 
alkalmazott becslésre stb. Minderre a Bükk hegység változatos, közel termé­
szetes vegetációja jól elkülönülő társulásaival igen alkalmas volt. (A bükki 
térképezésről, annak intenzitásáról, módszertanáról, hozadékáról egy külön 
cikkben — a Botanikai Közlemények hasábjain — korábban beszámoltunk.) 
Tény, hogy a napi munka nemcsak a fejünket, de a lábunkat is erősen meg­
terhelte; esténként kifáradva és hatalmas étvággyal tértünk haza. Az ebédet 
és vacsorát sokszor egyszerre fogyasztottuk el. Tamás teljesítménye itt is 
figyelemre méltó volt. A bükki élményekről — most nem a terep élményekre 
gondolok — éppen Tamás kötött egybe egy csokrot elhunyt szegény bará­
tunk, Jakucs Pálról szóló megemlékezése kapcsán. Még így is maradt néhány 
érintetlen téma. Persze, nehezen lehet például papírra vetni, hogy milyen 
frenetikus következménye volt a vacsorával fogyasztott, kukoricából készült, 
pancsolt italnak.. . Minthogy a tisztességes, szőlőből készült bor akkoriban 
még hiánycikk volt.
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Nemcsak «a terepmunka volt közös, együtt végeztük az 1 : 10 000 lépté­
kű térképek, a több füzetet kitevő jegyzőkönyvek kiértékelését-feldolgozását 
is. Ide kívánkozik egy igen jellemző, maradandó epizód 1953-ból vagy 1954- 
ből. A bükki brigád vezetője, Zólyomi Bálint elhatározta, hogy a térképezés 
addigi tapasztalatait, eredményeit botanikusoknak és erdészeknek egyaránt 
szóló tanulmányban megírjuk. A szövegezés —  a Növénytárban — ugyan­
csak keservesen, akadozva folyt, olykor az éjszakába is nyúlóan. Tamás nehe­
zen bírta az éjszakázást, és bizony néha elszundított. A munkában az erdő- 
társulások zonahtási viszonyainak bemutatásához érve kiderült, hogy jegy­
zőkönyvi adataink hiányosak, kisszámúak. (Mindaddig Zólyomit követve a 
cönológiai felvételek kapcsán rögzített adatokra szorítkoztunk.) Dilemmánk 
Tamás fülébe juthatott, aki félálmában megmozdult és álmosan megszólalt: 
„Vegyétek elő az elkészült tízezres térképlapokat. Azokon foltról-foltra ha­
ladva, és a szintvonalakat figyelve leolvasható minden szükséges adat, ami a 
zonalitást kifejező expozíciós diagramokhoz szükséges. Ráadásul így sokkal 
nagyobb számú adathoz juttok, mint az eddigi módszerrel.” Dörmögte ezt, 
aztán folytatta az alvást. Mondani sem kell: a javaslat telitalálat volt, és 
pofonegyszerű. Azóta is ez a legmegbízhatóbb módja a zonalitási viszonyok 
megismerésének. (Amúgy az elkészült tanulmányért, annak cönológiai ered­
ményeiért illetve az erdőgazdálkodás tudományos megalapozásáért Zólyomi 
Kossuth-díjban részesült.)

Tamás már nagyon készült arra, hogy a Nyugat-Dunántúlon —  amely­
hez gyermekkori élmények is fűzték —  végez majd vegetációfeltárást. Emlék­
szem, hogy egy alkalommal a bükki terepmunka során, falatozás közben ra­
jongva kezdett el egy beszámolót szőcei élményeiről. A munkafegyelemre — 
de még sokkal inkább a csapat vezetőjének, Zólyominak erélyére — jellemző: 
a beszámolót leállította. „Most a Bükkben vagyunk, az itteni munkára össz­
pontosítunk” —  volt az indoklás. Az olykor túlzott fegyelem ellenére persze 
a szerzett tapasztalatok formájában bőséges útravalót kaptunk, amit aztán 
„inaséveink” letelte után hasznosíthattimk. Tamás is nekifogott az Őrség 
növényzete feldolgozásának, remek kis munkacsapat élén. De erről később 
beszélünk.

Zsúfolt programjaink, nagy ambícióink, akis közösségek összetartó ereje 
mind-mind hozzájárultak ahhoz, hogy a kegyetlen ötvenes évek gyötrelmeit 
elviseljük. Persze, közben azért mi, botanikusok is évekre elszigetelődtünk 
a világtól, nemcsak a karanténban tartott lakosság. Még a szomszédos „ba­
ráti” országok látogatásától is el voltunk tiltva. Tamás az első adandó al­
kalmat megragadta Erdély meglátogatására. Erre 1955-ben kerülhetett sor. 
Azokban az években jobbára csak a rokoni látogatás volt lehetséges. Ebben 
az évben jónéhányunknak megszaporodtak a rokonai. Tamás szerezte be 
őket. A „rokoni” meghívások rendben meg is érkeztek. így leltem magam is
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egy életre szólóan egy jó barátra, Gergely János kolozsvári botanikus szemé­
lyében. A következő évben, 1956 nyarán aztán egy népes magyar botanikus 
csapat indult útnak Erdélybe. A cél egyrészt az volt, hogy az előző évben a 
Pareng-hegységben már elkezdett gyűjtő- és felvételező munkát folytassák, 
illetve, hogy Erdély szépséges alhavasi- havasi tájait meglátogatva flórais­
meretük, vegetációszemléletük bővüljön. A résztvevők az akkor feltörő tett- 
rekész fiatalok köréből verbuválódtak. Pócs Tamás mellett Pócsné Gelencsér 
Ilona, Vida Gábor, Juhász-Nagy Pál, Skoflek István, Komlódi Magda, Ko­
vács Éva, Fekete Gábor, Jakucs Pál, Varga István, Borhidi Attila, Simon 
Tibor, Simon Tiborné jelentik a teljes kört, a felsoroltak persze nem fel­
tétlenül voltak jelen minden kiránduláson. Noha már 47 éve annak, ma is 
élénken emlékszem azokra a felejthetetlen túrákra, amit egy nagyobb cso­
porttal a Csíki-havasokban és a Fogarasi-havasokban tettünk. Tamás felké­
szült vezetőnek bizonyult, akár geológiáról, akár flóraismeretről, akár pedig 
az útvonal ismeretéről, megtervezéséről, elszállásolásunkról volt szó. A kö­
zös kirándulásokon túl az erdélyi „nyitásnak” persze egyéb hozadéka is volt. 
Megindult a Pareng flórájának rendszeres kutatása, számos feltűnő újdon­
sággal (pl. az Aubrietia croatica mint Romániára új faj kimutatásával). Az 
eredményeket Tamás több, részben társszerzőkkel közös dolgozatban tette 
közzé. De más hegységekben is elkezdődtek a növénytársulás-tani célú terep­
munkák, és ezekből szép dolgozatok is születtek. (Borhidi Attila pl. a keleti- 
kárpátoki Csalhó vegetációtípusairól és a szubalpín sziklahasadék-gyepekről: 
az újonnan leírt Gypsophylion petraeae társulásairól, aztán a Keleti- és Déli- 
Kárpátok lúcosainak cönológiájáról készített tanulmányt, Vida Gábor pa- 
rengi munkájára alapozva a Transsilvanicum bükköseiről adott áttekintést. 
Mi pedig, Jakucs Pállal és Gergely Jánossal karöltve sorban Moldva, Dob­
rudzsa száraz tölgyeseit és az Al-Duna vidékének páratlanul érdekes erdőit 
kerestük fel és felvételeztük.)

A kezdeti évek nagy alkotása a Vegetationsstudien im Őrség című könyv, 
munkatársaival: Domokos-Nagy Évával, Pócsné Gelencsér Ilonával és Vida 
Gáboral közösen írt mü. Még egyetemista, amikor elkészült (1955), de csak 
1958-ban jelent meg a Zólyomi Bálint szerkesztette Magyar tájak növényta­
karója kiadványsorozat második tagjaként. Ezek az indító kötetek (az első 
Simon Tiboré volt, és az Észak-Alföld erdőiről szólt) azért is fontosak vol­
tak, mert meghatározták a sorozat következő tagjainak a „fazonját” . Ezért 
is érdemes néhány mozzanatra kitérnünk. A munkacsoport a felvételezésnél 
a szokásosnál nagyobb figyelmet szentelt a térbeli szintezettségnek. Cöno­
lógiai felfogásukban támaszkodnak a Knapp-tói bevezetett „főasszociáció” 
fogalmára. A társulás alatti egységek, szubasszociációk lehettek akár geog­
ráfiai, akár ökológiai tagolás eredményei. Tamás ismeri és komolyan veszi 
a Zürich—Montpellier iskola hagyományait. Ez pl. abban mutatkozik meg,
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hogy még a felvételezés megkezdése előtt gondot fordít a minimiárea meg­
határozására (már a rákoskeresztúri erdőben folytatott terepmunka során 
is így járt el). Újítás, hogy — Vida Gábor javaslatára — bevezetik az ál­
lománytömeg fogalmát, különösen, mert azt tapasztalták, hogy ez az érték 
a szukcessziósoron belül progresszív irányban nő. Az erdő- és réttípusokat 
térképezték, a térkép alapszínei a természetes-természetközeli társulásokat 
fejezik ki (ott, ahol csak az megállapítható volt), a színre ráültetett jelek pe­
dig azt, amely az eredetit felváltotta. Az Epilobietum, az erdőirtás-vegetáció 
pl. lehetséges, hogy egy alapszínre van ráültetve 8ott, ahol az eredeti tár­
sulás, pl. a Dicrano-Pinetum még felismerhető), máshol, felismerhetetlenség 
esetén hiányzik az alapszín. A munkán amúgy erősen látszik annak a koncep­
ciónak a hatása, ami a bükki térképezésnél körvonalazódott. Az erdőtípusok 
értékelésénél alaposan konzultáltak erdészeti kutatókkal, ennek eredménye 
pl., hogy sorra megadják: mely társulásba mely fafajok (akár idegen fafajok 
is) bevitele lehet sikeres és gazdaságos, persze úgy, hogy emellett a természe­
tes erdőszerkezet nem sérül meg alapvetően. A bemutatott, leírt társulások 
sora egyértelműsítette, hogy a Nyugat-Dunántúl hazánkban eddig alig is­
mert vegetációt rejteget. Pocsék monográfiája szolgáltatta később a biztos 
hivatkozási, tervezési alapot, napjainkban is, amikor az Őrség Nemzeti Park 
létrejött.

Az eltelt hosszú idő alatt, különösen az utóbbi évtizedben megváltozott 
az emberi befolyás megítélése a természetes vegetációra, nem utolsósorban 
mert a kutatók tudatos nyomozással újabb és újabb történeti adatok bir­
tokába jutnak. Többen úgy vélik, hogy az egykori tájhasználat, az erdőki­
élés erősen megváltoztatta a nyugat-dunántúli erdők mai képét, erősebben, 
mint azt hittük. Újabban néhány fiatal erdész-botanikus kolléga vitatja az 
erdeifenyő egyes állományainak őshonosságát. Bárhogy is legyen, ez nem 
befolyásolja a könyv alapvető megállapításainak helytállóságát.

Az erdész-botanikusokkal bővült csapat: Pócs Tamás, P. Gelencsér Ho­
na, Szodfridt István, Tallós Pál és Vida Gábor később, 1955 és 1958 között 
a Vend-vidéken dolgozott. Szakonyfalu és környékének megjelent vegetáci­
ótérképe szép, professzionális mű. Értékét növeli, hogy alaptérképükön a 
jelentősebb fa- és cserjefajok elterjedését valamint a tőzegmoha-lelőhelyeket 
is feltüntetik.

Közben eredményeit 1953 óta rendszeresen ismerteti a Botanikai Szak­
osztály előadó ülésein. Húszéves ekkor, a Szakosztály talán legfiatalabb 
tagja. Korai közismertségéhez ez is hozzájárul, ne feledjük, hogy a Botanikai 
Szakosztály az ötvenes-hatvanas években a botanikai közélet első számú fó­
ruma, hiszen akkor más szakosztályok még nem léteztek. Az üléseken pedig 
az előadóterem nemegyszer zsúfolt.

Tereptapasztalatai, széles irodalmi ismeretei, a Zólyomi-iskolára jellem­
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ző fejlett összehasonlító vegetációszemlélete —  és még néhány év — kellet­
tek ahhoz, hogy a nyugat-dunántúli terepmunkákat abbahagyva egy másik 
fontos szintézist vessen papírra. Ennek magva az a gondolat volt, hogy a 
Keleti Alpok magyarországi előtere, amely dealpin-óceánikus, délen pedig 
szubmediterrán klímahatás alatt áll, a szubboreális kevert erdőzóna egy da­
rabjának ad helyet. Részletezve: itt két olyan erdőtársulás is zonális, ame­
lyek annak a tülevelű-lombelegyes zónának tagja, amely Berlintől kelet felé, 
Lengyelországon keresztül az Uraiig húzódik. A keletalpesi peremterületek­
nek ez az erdőzónája a fő elterjedési területétől mára elszakadt: a posztgla­
ciális vegetációfejlődés során válhatott izolálttá. Pócs Tamás érezte-tudta 
felismerésének jelentőségét. Hogy biztos legyen a dolgában, felkereste a szó­
ban forgó erdőket összefüggő elterjedési területükön, Lengyelországban, sőt, 
hogy a róluk szóló irodalmakba is belemélyedhessen, lengyelül is megta­
nult! Amúgy Tamásnak a jelenség és az okok elemézében segítségére voltak 
még flóráéit erjedési adatok, klímastatisztikák. Jellemezte a tárgyalt zónától 
délre húzódó illír bükkös zónát: a Vicio oroboidi-Fagetumot, ill. elterjedési 
területét és a többi szomszédos zónát is. Végül pedig felvázolta a Nyugat- 
Dunántúl sematikus vegetációtérképét. E nélkül hiányos volna tudásunk 
az ország vegetációjának alapvonásairól és persze Zólyomi áttekintő másfél 
milliós vegetációtérképe sem lenne teljes.

Mindazt a sok újat, amit a tűlevelű erdőkről megtudott-megállapított, 
kandidátusi értekezésében foglalta össze, 1966-ban. Elekor, a hatvanas évek 
második felében már megjelent egyfajta igény arra, hogy eredményeinket 
statisztikai módszerekkel is megerősítsük. Cönológiai táblázatok összeha­
sonlítására a Ramsay-módszerhez jutott el, és fejlesztette azt tovább (ez tu­
lajdonképpen a Sorensen-féle képlet továbbfejlesztése olyan irányban, hogy 
tekintettel van az állandósági és a dominanciaviszonyokra is, a közös fa­
joknál pedig figyelembe veszi a két helyen való előfordulást). Az értekezést 
olvasva teljesedett ki a kép előttünk a fenyvesek valódi szerepéről az ország 
nyugati felében, hiszen például kijelölte a bakonyperemi-kisalföldi homoki 
erdei fenyvesek helyét is, és ekkor kaptunk képet a fragmentális jellegű ba- 
zofil erdeifenyvesekről is.

Az erdészekkel, erdész kutatókkal való kapcsolat a hatvanas években 
erős, sok esetben baráti volt. Ez nagyon megkönnyítette a közös kutatásokat, 
olyan problémák megoldását, amelyek a két tudomány határán merültek fel. 
Egy fontos terület volt akkoriban az erdőtipológia. Már korábban világossá 
vált, hogy az erdőtípusok meghatározását a hasonló ökológiai igényű nö­
vények együttes előfordulására lehet alapozni. Ryen rendszer azonban nem 
volt kidolgozva. Ezért a kutatók egy csapata kiművelte a hazai erdőkben élő 
növények ökológiai fajcsoportjait. A csapatban Csapody István, Horánszky
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András, Simon Tibor, Szodfridt István, Tallós Pál mellett Tamásnak is fon­
tos feladat jutott.

A flóra ugyanúgy érdekelte, mint a vegetáció. Nagyszámú új florisz- 
tikai adatot gyűjt össze az Őrségben, a Vend-vidéken. Károlyi Árpáddal 
közösen megindítja a teljes nyugat-dunántúli flóra enumerációját. A flóra- 
mű több részletben meg is jelent, 1965 és 1972 között. Érdeklődése idővel 
túlnyúlott a hazai, sőt az európai-eurázsiai mérsékelt égövi flórán. Megcsil­
lan előtte a lehetőség: felkeresheti, megismerheti a gazdag távol-keleti flórát. 
Emlékszem arra az időszakra, amikor beköltözik a Növénytár Flóra Generá­
lis termébe, és ott hónapokig ismerkedik a Távol-kelet trópusi-szubtrópusi 
fajaival, családjaival. Közben tökéletesíti francia nyelvtudását, konzultáci­
ókat folytat Andreánszky Gábor professzorral, aki, ha nem is a recens, de 
a fosszilis szubtrópusi flórák jó ismerője. Az sem téríti el tervétől, hogy a 
tár főnöke, Zólyomi Bálint kifejti: magyar geobotanikus elsődleges feladata, 
hogy a jelenlegi hazai flóra és vegetáció keleti rokonságának, párhuzamainak 
kérdését kutassa, ehhez pedig nem szükséges a trópusok ismerete. De Tamás 
tántoríthatatlan, és el is éri, hogy 1963-ban kiutazhasson Észak-Vietnamba 
(Vietnami Demokratikus Köztársaság), és ott eredményes gyűjtő- és kuta- 
tóutakon vesz részt. Vietnami kapcsolatai máig fennmaradtak.

1976-ban opponensként működhettem közre az eljáráson, ahol Tamás 
akadémiai doktori értekezését védte meg. Ez volt hosszas afrikai munkássá­
gának —  amelyről Orbán Sándor e kötetben sokkal részletesebben számol 
be — egyik hozadéka. Az értekezés Tanzániában, az Uluguru- hegységben 
végzett komplex vegetációtanulmányait ismerteti. Ezen a címen flórarokon­
sági, flóratöréneti, bioklimatikai eredményeit, a vegetációövek jellemzését 
ötvözi konkrét ökológiai méréssorozatok értékelésével. Az epifiton mohákban 
gazdag erdőt és cserjeerdőt, egészen sajátos vízháztartásukat álhtja közép­
pontba. Megméri az epifitonok biomasszáját, intercepcióját és kimutatja, 
hogy az intercepció mértéke arányos azzal a csapadékmennyiséggel, amely 
már nem járul hozzá hatékonyan az edényes növények alkotta vegetáció fenn­
tartásához. Vizsgálja az epifill flórát is. Elkészíti az Északi Uluguru-hegység 
potenciális vegetációtérképét, és ennek gyakorlati szerepet szán, mivel se­
gítségével a terület mezőgazdasági rajonizációja végezhető el, és megadható 
a termesztésre javasolt növények köre. A disszertáció nóvumai egyébként 
egy sor addigra megjelent, nemzetközi folyóiratokban közölt tanulmányra 
alapozódtak.

Nem hittem volna, hogy érdeklődési területeink még találkozni fognak. 
Pedig így történt. A löszvegetációról van szó, amelyet vácrátóti kutatók is 
intenzíven vizsgáltak és most is vizsgálnak. Tamás 1996-tól kezdte kutatni 
a löszfalakon élő moha- és zuzmófajokat, azok taxonómiáját, florisztikai, 
növényföldrajzi és ökológiai viszonyait. Kiderült, hogy e növénytársulások
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létüket nagymértékben az extrazonalitásnak köszönhetik, és sivatagi jellegű 
együtteseket alkotnak. Tamás eredményei jó  összhangban vannak eddigi tu­
dásunkkal, bővítik azt, pl. mert megerősítik a löszfalperemeken, gerinceken 
kialakult Agropyro— Kochietum társulásról, félsivatagi jellegéről korábban 
kialakított nézetet.

Kivételes tudását az Magyar Tudományos Akadémia is felismerte és 
elismerte azzal, hogy 1995-ben levelező, majd 2002-ben rendes taggá válasz­
totta. A Biológiai Tudományok Osztályának megbecsült tagja. Itt termé­
szetesen olyan feladatok is hárulnak rá (akárcsak a botanika, ökológia más 
képviselőire), mint a szakma hatásos, eredményes képviselete. Ebbe a tudo­
mánypolitikai körbe sorolható a Botanikai Bizottság elnöki tisztsége is, amit 
szintén betöltött már. Működésének igazi területe azonban a terep. Nem is 
sok ideje annak, hogy élvezhettük akadémiai székfolgaló előadását sivatagi- 
félsivatagi, kéregszerű bevonatot képező kriptogám közösségekről. Már ön­
magában impozáns az a szívósság, ami eljuttatta, hajtotta különböző kon­
tinensek száraz zónáinak felkeresésére. Világossá vált fajismereti, ökológiai 
tudásában gyökerező nagy szintetizáló képessége, lényeglátása. Személyes 
működésével is tanúsítja, hogy az összehasonlító vegetációtan lehetőségei 
nem merültek ki.

Kedves Tamás, születésnapodra kívánom, hogy töretlenül teljesíthessed 
tudományos céljaidat.
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Pócs Tamás, a trópusi botanikus

O rbán S.
Eszterházy Károly Főiskola Növénytani Tanszék, 3301 Eger, Pf. 43.
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Pócs Tamás professzort több mint 30 éve ismerem, még kezdő mohász 
időszakomban találkoztam vele először, mikor a Növénytárban dolgoztam. 
Akkorra ő már nemzetközileg is elismert briológusnak számított, és mint­
hogy korábban ő is a Növénytárban dolgozott, sokat hallottam róla.

Izgalommal vártam első találkozásunkat és meglepett az, hogy sze­
mélyesen keresett meg növénytári szobámban, és rendkívül barátságosan 
viselkedett. Rögtön azzal kezdte, hogy talált nekem egy mohacsaládot, a 
Calymperaceae-t, melynek Afrikában sok faja van, és senki sem foglalko­
zik a feldolgozásával. Akkor még nem gondoltam, de ő valószínűleg már 
tudta, hogy több mint húsz év múlva ez lesz akadémiai disszertációm té­
mája. Nem sokkal megismerkedésünk után tettünk egy közös kirándulást 
a,Tárná-vidékre, ahol egy kis tőzegmohás lápfoltot találtunk egy vízzel áz­
tatott útbevágásban, több ritka májmohafaj kíséretében, s az ott gyűjtött 
anyag meghatározása után megszületett első közös publikációnk, melyben 
más kutatókkal együtt társszerzők voltunk.

Nem sokkal ezután azzal keresett meg, hogy az egri Növénytani Tan­
széken megüresedik egy adjunktusi állás, és szeretné, ha ezt én tölteném 
be, hiszen ez erősítené a tanszék kriptogámkutatását. Ettől kezdve isme­
retségünk barátsággá változott, és számos közös kutatásban és gyűjtőexpe­
díción vettünk részt mind hazai-európai mind trópusi területeken. 1976-tól 
kisebb-nagyobb megszakításokkal közel 20 évig vezetője volt a Növénytani 
Tanszéknek, s miután utódjának nevelgetett az évek során, 1994-ben nekem 
adta át a tanszékvezetést. Közös munkánk során mindig lenyűgözött mun­
kabírása, szorgalma és kitartása, a megálmodott célok elérése — gondolok 
itt például a 208 ezer példányos egri mohagyűjtemény megalapítására, a ha­
zánkban egyedülálló mohairodalom-könyvtár és különlenyomat-gyűjtemény 
létrehozására, a kétszáznál több publikáció megírására, a kriptogámbotani- 
kai kutatócsoport kifejlesztésére.

Mindenkivel nagyon készséges, és munkájában megbízható partner, aki 
ígéretét időre teljesíteni tudja, ezért rendkívül nagy trópusi botanikai is­
meretségi köre van, amellyel napi munkakapcsolatban áll. Ma is nap mint
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nap határoz, publikációt ír, bírálatot és korrektúrát készít, 40-50 levelet ír 
elektronikusan küldve, és szervezi következő expedícióját. A nap 24 órájából 
legtöbbször 16-ot munkával tölt. Az expedíciókra alaposan felkészül, min­
den irodalmat, térképet, útikönyvet áttanulmányoz, a közlekedés lehetséges 
módjairól és útvonalairól tájékozódik, kijelöli a gyűjtési helyeket, felveszi 
a kapcsolatot olyan személyekkel, akik a terepmunkák során segítségükre 
lehetnek.

Régi vágya és álma volt eljutni a trópusi területekre botanikai kutatási 
céllal. Ez 1963-ban sikerült először, amikor 2 hónapot töltött Vietnamban 
és egy életre eljegyezte magát a trópusi mohák kutatásával. Két évre rá 
újabb 5 hónapot töltött gyűjtőmunkával és lenyűgözte a trópusi területek 
fajgazdagsága. Számos új mohafajt fedezett fel és tanulmányozta Észak- 
Vietnam flóraelemeit, a növényzet összetételét és ökológiáját.

1969-ben versenypályázaton nyert el egy oktatói állást az éppen mega­
lakult tanzániai agráregyetemre, Morogoro városában, a gyönyörű, őserdővel 
borított Uluguru-hegység lábánál, ahová felesége nemrég született kisfiával 
néhány hónap után követte. A trópusi éghajlatot hamar megszokták, és 
beilleszkedtek a varázslatos afrikai életbe.

A hétköznapokat kemény munkával töltötte „Senior Lecturer” -ként, mi­
vel a mezőgazdasági növénytan oktatása keretében számos teendővel látták 
el az egyetemen, de a csodálatos táj és élővilág, a melegszívű emberek és a 
hétvégeken tett kirándulások és gyűjtőutak nagyon gazdagon kárpótolták. 
Rendszeresen fogadtak külföldi kutatókat, akikkel együtt végeztek botanikai 
megfigyeléseket, gyűjtéseket. Sorra járták a vadállatokkal teli nemzeti par­
kokat és életre szóló élményük volt a Kilimandzsáró megmászása, 'melyet 
feleségével csináltak végig, aki talán az első európai nő volt, aki feljutott a 
Kibo csúcsára. Négy évet töltöttek el Tanzániában, 1971-ben Bence fiukkal 
gyarapodott a család, majd 1973-ban települtek haza Egerbe.

Afrikában sikerült elegendő anyagot összegyűjtenie a tudományok dok­
tora fokozat elnyeréséhez, elkészítette a „Komplex vegetációtanulmányok 
Kelet-Afrikában” című értekezését, melyet 1977-ben védett meg.

Világviszonylatban elsőnek vizsgálta a trópusi esőerdők epifiton bio­
masszája és csapadékfelfogó képessége közötti összefüggést, melynek ered­
ményei ma is legtöbbet idézett publikációi közé tartoznak. Ennek summá­
zott eredménye, hogy sikerült kimutatni kvantitatív módszerekkel, hogy a 
fán lakó epifiton bevonatnövényzet (moha, zuzmó, páfrány, egyéb növények) 
biomasszája elérheti az ilyen vegetációtípusban a hektáronkénti 14 tonnát 
is, amely szárazanyaga négyszeresének megfelelő 50 000 liter vizet képes 
egyetlen eső alatt megkötni és környezetének fokozatosan átadni. Ez jóval 
több, mint az egész lombozat által megkötött vízmennyiség (6000 liter). 
Ehhez járul még a felhőzónában a rendszeres ködcsapadékból visszatar-
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tott víz. Nagyon jelentős az epifitonok humuszképzése és felhalmozása is 
(aerial humusz), mely vizsgálatai szerint elérheti a hektáronkénti 1-2 má­
zsát. Azóta a vizsgálatokat valamennyi trópusi földrészen megismételték, és 
hasonló intercepciós eredményekhez jutottak. Ennek a ténynek abban van 
óriási gyakorlati jelentősége, hogy elsősorban ennek a virágtalan növények­
ből álló epifiton vegetációnak az érdeme a trópusi vízválasztó hegységek 
felhőzónájában, hogy a csapadék szabályozva és egész évre elosztva jut a 
vízgyűjtő hálózatba, a száraz évszak alatt is folyamatos a patakok, folyók 
vízellátása, a hegységnél tízszer nagyobb területen biztosítva a folyamatos 
ivó- és öntözővíz-, valamint az energiaellátást. Ezenkívül hat a lokálklímára 
és enyhíti a szélsőségeket. Egyúttal megvédi a saját és a környező területek 
talaját a fokozott eróziótól, a földcsuszamlásoktól és az esős évszak alatti 
árvizektől, a száraz évszak alatt pedig az aszálytól és éhínségektől, amelyek 
bizony rendszeresen sújtják azokat a területeket, ahol a hegyi erdőtakarót 
elpusztították (pl. Etiópia, Nepál).

Két cikksorozata is indul ebben az időben, melyek máig is tartanak: az 
egyik az East African Bryophytes, a másik a New or little known epiphyllous 
hverworts. Az elsőből 18, a másodikból 9, a szakmában nagyon keresett és 
számon tartott publikáció jelent meg, mert ezek sok, a tudományra nézve 
új faj leírását tartalmazzák.

1976-ban újra Afrikában jár és részt vesz a Magyar Televízió Kiliman­
dzsáró című filmjének készítésében. Nagy szüksége volt a stábnak Pócs tanár 
úrra, hiszen ekkorra már a hegység valamennyi hegymászóútvonalát ismerte.

1978-ban a Magyar Tudományos Akadémia Botanikai Kutatóintézetébe 
hívták Vácrátótra. A Botanikus Kert vezetését bízták rá, de ez trópusi ku­
tatásaiban nem akadályozta. Innen három gyűjtőexpedíciót tett Kubába, 
amelyen több ezer mohapéldányt gyűjtött, és a szerpentin alapkőzetű te­
rületeken számos újdonságot talált. Ezekkel a felfedezésekkel hozzájárult 
ahhoz, hogy a karibi szigeteket és a környező területeket ma a mohaevolúció 
„forró pontjának” a dél-amerikai mohaflóra kialakulásának egyik evolúciós 
centrumának tartják.

Közben svéd kezdeményezésre visszajárt Tanzániába, ahol az Usam- 
bara-hegység esőerdeit kutatták, és egy svéd—magyar Integrált Usambara 
Esőerdőprogram megvalósításán fáradoztak.

1985-ben a tanzániai agráré gyet emen alakult erdészeti fakultáson el­
nyert egy professzori állást, így norvég alkalmazásban újra Afrikában élt 
családjával, mely kislányávl gazdagodott az 1975-ös esztendőben. Ez az idő­
szak 1990-ig tartott, és az oktatási tevékenység mellett gyűjtőutakat szer­
vezett, illetve a NÓRÁD cég megbízásából konzulensként a trópusi esőer­
dők ökológiai és biodiverzitási felméréseit végezte Eszakkelet-Tanzániában.
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Eredményeit annyira elismerés övezte, hogy 1992-ben a Norvég Tudományos 
Akadémia külső tagja lett.

Ez az öt év a magyar trópusi botanikusok számára nagyon sok ered­
ményt hozott, mivel Pócs professzor szívesen látott házában érdeklődő ku­
tatókat, nemcsak briológusokat, botanikusokat, hanem zoológusokat, öko­
lógusokat, fanerogám taxonómusokat. Mondhatjuk azt is, rendszeres volt a 
vendégjárás és a rendszerváltozást követő szabad utazási lehetőségek meg­
nyitották az utat Afrika felé is. Minden érdeklődő kutatónak biztosított 
szállás- és étkezési lehetőséget, érdeklődésének megfelelő gyűjtő- és kutató- 
utakat szervezett, a szállítást saját Toyota terepjárójukkal gyakran felesége 
végezte. A cikk szerzőjének is megadatott az a lehetőség, hogy egy hónapra 
Pócs professzor vendége, gyűjtőtársa és expedíciós útitársa lehetett Tanzá­
niában, így a terepen tanulmányozhatta az akkorra már általa herbáriumi 
példányokról jól ismert kelet afrikai Calymperaceae fajokat. Azonban nem­
csak a magyar kutatókat fogadta nagy barátsággal, hanem az ismert európai 
briológusok szinte mind megfordultak nála, és ezek gyűjtési eredményeiből 
is sokszorozódott trópusi publikációinak száma.

1990- ben a Kilimandzsáró lábánál, Moshiban laktak, ahol felesége inter- 
nátusi nevelőtanári állást töltött be a nemzetközi gimnáziumban, ebben az 
időszakban a Ngorongoro kráter és a Serengeti rezervátum területén vég­
zett megbízásos konzervációbiológiai kutatásokat. Hazatérésük után még 
egy évet Vácrátóton töltöttek, de már látszott, hogy visszatérnek Egerbe, 
hiszen egy 1990-es itthoni szabadságuk idején magánházat vásároltak Fel- 
sőtárkányban.

1991- ben visszatért az egri főiskolára, amely akkorára az Eszterházy 
Károly Tanárképző Főiskola nevet vette fel. A Növénytani Tanszék új épü­
letbe került, és ezzel lehetővé vált önálló mohaherbárium kialakítása, így 
Vácrátóton tartott trópusi mohagyűjteménye Egerbe került és a korábban 
megvásárolt anyagokkal együtt létrejött Közép-Európa egyik legnagyobb 
mohaherbáriuma.

Tanította is a trópusi botanikát, hiszen az ELTE-n „Trópusi ökológia” , 
a gödöllői agráregyetemen a „Trópusi termesztett növények botanikája” cí­
mű tárgyat oktatta több éven keresztül. Több egyetemen a doktori képzés­
ben is részt vállalt. 1995-ben az MTA levelező tagja lett, majd 1996-ban 
habilitált, és rá egy évre itthon is egyetemi tanári kinevezést kapott.

Külföldi trópusi botanikus kollégáival együtt néhány évvel ezelőtt rá­
jött arra, hogy utódokat kellene nevelni azokon a területeken, ahol a ku­
tatások folynak, hogy legyen helyi specialista is, aki helyismerettel, helyi 
fajismerettel és botanikai ismeretekkel rendelkezik. Elindultak tehát mint­
egy tíz évvel ezelőtt különböző egyetemeken trópusi briológiai kurzusok a 
helyi specialisták képzésére. Először Helsinkiben indult meg az európai uni­
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ós briológiai kurzus, mely három egymást követő évben folytatódott, majd 
Mérida (Venezuela) és a Nairobi (Kenya) egyetemeken folyt egy-egy kurzus.

Nemcsak külföldön, hanem saját környezetében is törekedett arra, hogy 
utánpótlást neveljen a trópusi botanika, briológia számára. Visszatérve Eger­
be, az ott oktató kollégákat vonta be az expedíciós munkába, akik közül töb­
ben már egy-egy mohacsoport specialistái voltak. Figyelme ebben az időben 
Kelet-Afrika és az indiai-óceáni szigetvilág florisztikai, növényföldrajzi ro­
konságának kutatására irányult. Akadémiai pályázati támogatás felhaszná­
lásával megszervezett az utóbbi tíz évben öt nagyobb kutatási expedíciót, 
melynek célja Madagaszkár, a Seychelles-szigetek, Comoro-szigetek, Réu- 
nion, Mauritius és Rogriguez-szigetek mohaflórájának feltárása. A tanszék 
mohaherbáriuma ezen expedíciók nyomán több ezer példánnyal gazdagodott 
és számos a tudományra nézve új fajt sikerült felfedezni.

2001-ben a Magyar Tudományos Akadémia rendes tagjává választot­
ták, és ebben komoly szerepet játszott az, hogy világszerte elismert trópusi 
botanikai kutatómunkát végzett.

Jelenleg a főiskolán működő MTA Bryológiai Kutatócsoportot vezeti, 
melynek fő profilja a trópusi kriptogám növények kutatása, de ezen kívül 
munkatársaival együtt kutatja a hazai löszfalak és az ausztráliai szubtrópusi 
sivatagok virágtalan növényeinek ökológiai, növényföldrajzi és rendszertani 
vizsgálatát. A löszfalak kutatásában Közép-Európa löszterületeit, Ausztrá­
liában pedig az utóbbi három évben több ezer kilométeres utazással tárta 
fel a jellegzetes brioílórát.

Meg kell jegyeznünk, hogy közben a trópusokról sem feledkezett meg, 
hiszen kétszer felkereste Venezuelát, ahol a trópusi briológiai kurzus kap­
csán sokat gyűjtött, és sikerült a különleges élővilággal rendelkező Roraima 
hegyet megmásznia és az elmúlt télen is tartott egy sikeres trópusibriológia- 
tanfolyamot Nairobiban.

Az ausztráliai megfigyelések és a löszfalak kutatása vitte közel a kryp- 
tobiotikus kéreg tanulmányozásához, mely az egész föld száraz és nedves 
zónájában napjainkban is jelen van, és a benne élő baktériumok, algák, 
mohák, gombák és zuzmók a földtörténet kezdetétől szerepet játszottak a 
szárazföld meghódításában és az oxigén mennyiségének növekedésében a 
földi légkörben. Ennek új szemléletű felfedezésével újabb kutatási téma pers­
pektívája nyílt meg Pócs professzor előtt, s ezért vállalta, hogy akadémiai 
székfoglalójában ennek az új irányvonalnak a kutatási lehetőségeiről beszél, 
mintegy megújítva eddigi kutatásainak szellemiségét és eredményeit. E ké­
reg tanulmányozása céljából az utóbbi két évben kétszer járt afrikai sivatagi 
szubtrópusi területen Tunéziában, és igen sok érdekes dolgot figyelt meg és 
sok újdonságot talált a gyűjtések során.

Tudományos publikációinak száma 265, idézettsége 2000 körül van, 20
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nemzetközi kongresszuson illetve konferencián tartott előadást. Az általa 
leírt, tudományra nézve új taxonok száma: 10 virágos növény, 113 moha- 
és 1 csigafaj. A más specialisták számára gyűjtött anyagából leírtak 12 új 
virágosnövény-, 65 moha-, 32 zuzmó-, 6 csiga-, 43 rovar- és 118 atkataxont, 
melyek közül számos faj, valamint a Pocsia Vézda (zuzmó), Pocsiella Bizot 
(moha), Pocsia Mahunka, Pocsoppia Mahunka (atka) tudományra nézve új 
nemzetségek az ő nevét viselik. Sok publikációja jelent meg ebben a főiskolai 
folyóiratban, és ez hozzájárult ahhoz, hogy a nemzetközi elismerést kivívják 
tudományos közleményeink.

Oktató- és tudományos tevékenysége elismeréseképpen 10 magas ki­
tüntetésben és díjban részesült, melyek közül kiemelkedő a Szent-Györgyi 
Albert-díj (1996), a Pro Natura Díj (2001) és a Szilárd Leó Professzori Ösz­
töndíj (2003).

A tudományos közéletben is aktív szerepet vállal, így 7 nemzetközi és 
7 hazai tudományos társaságban vannak különböző funkciói. Ezek közül 
az International Association of Bryologist egyik alapító tagja és egy ideig 
(1981— 87) alelnöke volt. A Magyar Biológiai Társaság elnökeként 1991-től 
1994-ig, az MTA Botanikai Bizottság elnökeként 1993-tól 1996-ig műkö­
dött. A XVI. Nemzetközi Botanikai Kongresszus (1999, St. Louis, USA) 
egyik tiszteletbeli alelnökévé választotta. Három hazai és két külföldi tudo­
mányos folyóirat szerkesztőbizottságának tagja, illetve rovatvezetője. A Pro 
Renovanda Cultura Hungáriáé és a Bolyai-ösztöndíj alapítványok biológiai 
kuratóriumának tagja.

Pócs professzor urat a gondviselés jó egészséggel áldotta meg, ma is 
elsők között van, amikor egy komoly megpróbáltatást jelentő trópusi hegyre 
fel kell jutni. Szellemi erejét a folyamatos kutatómunka tartja jó  kondíci­
óban. Szeretetre méltó kolléga, barát, segítőkész ember, szívós munkatárs, 
elismert kutató, okos tanácsadó, kellemes társasági ember. Teljes „Ember” a 
maga valóságában. Azt kívánom neki magam és a hozzá közel álló kollektíva 
nevében, hogy még sokáig élvezhessük ezeket akiváló emberi tulajdonságait, 
és ehhez kívánunk további jó egészséget 70. születésnapján.
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Colura saroltae P ócs, 1987. J. Bryol. 14: 497 
Tanzania, Kilimanjaro Mts.

Coll.: T. Pócs, E. Práter, G. Kosa 87173/K (EGR)
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Malakológiai útravaló Pócs Tamástól

Varga A .
Mátra Múzeum, Gyöngyös

Rendkívül érdekes a sors, és talán a véletlen, ami meghatározhatja va­
lakinek az életútját, munkásságának alakulását. Pócs Tamással való isme­
retségem közel negyven évre nyúlik vissza. Néhány kiragadott epizóddal, 
nagyon is szubjektiven, szeretném felvillantani ezt a négy évtizedet. Ezek 
az aprócska események talán megférnek szerényen meghúzódva a nagy dol­
gok mellett. Én úgy érzem, számomra mégis sokat jelentettek, és nagyban 
hatottak életpályám alakulására, amiért mindig nagyon hálás leszek. Gyak­
ran a felidézett történetek egyes szám első személyben mesélödnek, de min­
den esetben Pócs Tamás értékes és hasznos útravalóival zárulnak, amire 
ha sikerült ráéreznünk és megfogadnunk, életünk során csak a hasznunkra 
válhatott.

Pontosan a hónapra és a napra már nem emlékszem, de 1963-ban tör­
tént — negyedikes gimnazista voltam — , amikor az egyik napilap hírrova­
tában az alábbiakat olvastam: Dr. Pócs Tamás tudományos kutató hazatért 
vietnami gyűjtőút járói. Több ezer herbáriumi tétellel, sok ezer rovarral és 
csigával gyarapította a Természettudományi Múzeum gyűjteményét. Ez az 
aprócska híradás ma is ott lapul valahol régi papírjaim, jegyzeteim között. 
1964-ben, amikor az Egri Tanárképző Főiskola nappali tagozatára felvételiz­
tem, a Növénytani Tanszék egyik ajtaján megpillantottam: Dr. Pócs Tamás, 
tanszékvezető. Többször elsétáltam az ajtó előtt, hátha megláthatom a ku­
tatót, aki megjárta a trópusokat, és ott gyűjthetett. Ezek a legkorábbi em­
lékeim, akkor még nem is mertem gondolni, mennyi segítséget fogok kapni 
tőle az elkövetkező évek során.

Mint Vidéki gimnazistát, minden érdekelt, ami az élő vagy az élettelen 
természettel kapcsolatos. Kőzeteken, ásványokon és fosszíliákon kívül rova­
rokat és csigaházakat gyűjtöttem. A főiskolai évek mintegy vízválasztóként a 
puhatestűek vizsgálata felé irányították figyelmemet. Az az érdekes, talán én 
lehettem az egyetlen hallgató, aki a növénytani tanszéken zoológiával foglal­
kozhatott. Itt figyelt fel az érdeklődési területemre Pócs Tamás. Elmondta, 
0  is tanulmányozta korábban a csigákat. Néhány nap múlva már kezemben 
tarthattam megjelent dolgozatait ( A g Óc s y , P. k  P ó cs , T . (1960): Data to 
the Mollusk fauna of Hungary. Annls Hist.-Nat. Mus. Natn. Hung. 52: 437—
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445.; A g Óc s y , P. & PÓcs, T . (1961): Alopia soosiana n. sp. (Mollusca, 
Gastropoda). Annls Hist.-Nat. Mus. Natn. Hung. 53: 533— 536.; PÓcs, T . 
Sí  K a r o l y i , Á . (1961): The occurence of the Helicigona ( Campylea) illyrica 
Stabilé in Hungary (Mollusca, Gastropoda). Annls Hist.-Nat. Mus. Natn. 
Hung. 53: 531— 532.).

Ezt követően felgyorsultak az események. Egy-két mondatos informáci­
ói mindig valami újra irányították figyelmemet. Egy alkalommal említette: 
Szarvaskő E-i oldalán, a Saxifraga aizonos sziklagyepeiben egy ritka orsócsi­
gát, Balea perversa-1 gyűjtött. Útmutatásai alapján tizennégyszer kerestem 
fel és vizsgáltam át minden lehetséges pontot. Az utolsó alkalom meghozta 
az eredményt: végre megtaláltam a faj egy népes populációját a csúcsi rész 
D-i oldalán. Megtanított a kitartó és az odafigyelő gyűjtés metodikájára.

Hatalmas ismeretanyagával a legváratlanabb helyzetekben is meg tudta 
diákjait lepni. 1966-ban a Mecsekben voltunk terepgyakorlaton. A Jakab- 
hegyen egy nagytermetű fekete-sárga színezetű szitakötőt fogtam. Tamás 
ezt meglátva azonnal elmondta róla a legfontosabbakat: ez egy Cordule- 
gaster faj, ami elég ritka Magyarországon. (Evekkel később tudtam meg, 
szitakötőkkel is foglalkozott.)

Élénken emlékszem a következő esetre. Ez egy másik terepgyakorlaton 
történt, az Alacsony Tátrának azon a részén, ahol az őskőzet és a mészkő 
találkozik. Megálltunk egy rövid ebédszünetre. Az étel elfogyasztása után 
nekem megmaradt a kenyér sarka, amit szépen egy szikla mellé letettem, 
milyen jó lesz a rovaroknak. Indulás előtt Tamás végignézte a területet, 
meglátta és felvette a kenyeret, megállított minket, majd így szólt: tanuljuk 
meg, a hegyek között soha ne dobjuk el az ételt, mert nem tudhatjuk nem 
kerülünk-e olyan helyzetbe, hogy szükség lehet rá. Több mint harminc év 
telt el, de akkor ezt a leckét jól megtanultam, és mind a mai napig meg is 
tartottam.

Mint diákok egy alkalommal segédkeztünk irodájának átrendezésében. 
A munka befejezése után megkínált minket egy különlegességgel, vietnami 
zöld teával, amit 1963-as útjáról hozott haza. Ez 1965 körül lehetett. El­
mondta, ez egy nem nűndennapi ital, amit Vietnamban keserűen fogyaszta­
nak. Kóstolgatva szorongattuk a poharat. Valami miatt el kellett hagynia a 
szobát. Cimmer Sarolta (évek múlva a felesége) volt közöttünk a legbátrabb: 
ez olyan erős és keserű, nem lehet meginni felkiáltással a maradékot kiön­
tötte. Mi azonnal, nagy egyetértéssel, követtük a példáját. Amikor visszajött 
az irodájába, finom volt, mondogattuk. Hosszú időnek kellett eltelnie, hogy 
most az igazságra fény derülhessen.

Hogy lettem „csigász” , hogyan ismerkedtem meg a MTM kutatóival, ezt 
is Tamásnak köszönhetem. 0  a korábbi években együtt dolgozott dr. Agócsy 
Pállal, a malakológiai gyűjtemény vezetőjével, s megbeszélte vele, vegyen a
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védőszárnyai alá. így indult az ismeretségem az állattári kutatókkal, s ha 
nem is közvetlenül, de Tamás segített hozzá, hogy megismerkedjek Pintér 
Lászlóval, Közép-Európa egyik legnagyobb nevű malakológusával, akivel így 
egy életre szóló baráti és szakmai kapcsolatba kerülhettem.

Hogyan történt a tanár-diák viszony átalakulása. 1968 nyarán talál­
kozót beszéltünk meg Brassóban, a Fekete templom mellett, déli 12 órára. 
Szekeres Miklós barátommal mi a Bucsecsböl jöttünk, ahol a Déli-Kárpátok 
endemikus csigái, az Alopiák után kutattunk. Tamás elővett egy kis üveg 
italt: „most már kollegák lettünk” , és felajánlotta, tegezzük. Még aznap el­
indultunk a Fogarasi-havasok felé, ahol néhány nap múlva addigi életem leg­
nagyobb kalandja esett meg velem. Javaslatára a Bilea menedékházhoz egy 
kevéssé járt úton, a Kis-Arpás-völgyön keresztül kívántunk feljutni. Útköz­
ben buzgón kerestünk egy apró termetű mohát, ami kicsiny talajüregekben 
él, és fluoreszkál. Este a szállásunkon Tamás kiemelte, a nap legnagyobb 
eredménye ennek a mohának a megtalálása volt. Mint megtaláló, büszke 
voltam magamra, pedig rám ülhetett a közmondás: „vaktyúk is talál sze­
met” . A rossz időjárás miatt utunkat meg kellett szakítani, egy elhagyott 
erdészlakban húztuk meg magunkat. Kétnapos eső után végre délután neki 
tudtunk vágni a gerinc megmászásának. Minden könnyen és simán ment, 
de közvetlenül a Negoj csúcsa előtt egy függőlegesnek tűnő, omladozó fa­
lon kellett felmásznunk. Tamás ment előre mindenféle sziklamászó kellék 
nélkül, nagy küszködéssel és még nagyobb félelemmel mi is feljutottunk 
neki köszönhetően a sziklafalon. Közben az egyik hátizsák minden tartal­
mával lezuhant, és eltűnt a szemünk elől. Mire elértük a Negoj csúcsát ránk 
esteledett. Egy szikla takarásában húzódtunk meg, tanácsára hajnalig éb- 
resztgettük egymást, nehogy valaki elaludjon, mert bizony nagyon hideg 
volt. Itt tanultam meg: vészhelyzetben ismerhetjük meg igazán egymást, és 
természetesen saját magunkat is.

Eddig tartottak a tágabb értelemben vett diákéveim emlékképei. Ké­
sőbb, amikor egy-egy külföldi útjáról hazatért, mindig hozott magával csi­
gákat. Ezek között voltak érdekességek, ritkaságok, és elég gyakran a tudo­
mányra nézve új fajok is. Ezek közül néhány — nagyrabecsülésünk jeléül — 
az ő nevét viseli: Phaedusa pocsi: Szekeres 1969, Dioryx pocsi: Varga 1972, 
Maizania (Maizania) pocsi: Varga 1976.

Kedves Tamás, a távoli emléknyomok útravalóinak felidézése után fo­
gadj el tőlem egy apró ajándékot, amit 70. születésnapodra szeretnék át­
nyújtani: egy új csigafaj Vietnamból, az Elma pocsi n. sp.
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Epiphyllous bryophytes
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Coll.: G. Kis 9618 (EGR)
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First Record of the Tropical Asian-Pacific Genus 
Powellia (Racopilaceae, Bryopsida) fór 

the East African Islands: P. pócsii Zanten spec. 
nov. and P. elliptica (Ren.) Zanten comb. nov.

Zanten, B. O. van
Department of Plánt Biology, University of Groningen 

Kerklaan 30, NL 9751 NN, Haren, Netherlands 
bovzanten@wish.net

A b stra ct. Powellia pócsii Zanten is described írom Madagascar and Racopilum 
ellipticum Ren., alsó írom Madagascar, is transferred to the genus Powellia as P. elliptica 
(Ren.) Zanten. A discussion on their origin is presented.

In trodu ction

The family of the Racopilaceae is characterized by its dorsi-ventrally 
flattened, dimorphous leaves and its abundant rhizoid growth from the abax- 
ial side of leaf insertion on ventral side of the stems. The dorsal leaves axe 
usually smaller than the lateral leaves and differently shaped.

There are two genera, viz.\ Racopilum P. Beauv. and Powellia Mitt. The 
genus Racopilum is widely distributed in the tropics and temperate regions 
of the Southern Hemisphere and comprises ca. 35 species, which number 
will almost certainly be reduced when studied monographically, especial the 
African taxa. The genus Powellia was up till the present paper restricted 
to the Southern Pacific, North Queensland and the Malesian region and 
comprises 6 species (including the two Madagascan species).

The most important differences between the two genera are in the spo- 
rophyte. Powellia has an erect, nőt furrowed capsule when dry and a pa- 
pillose exostome that may be striate at base only and the endostome lacks 
cilia. The leaves are unbordered or bordered by elongate cells. The leaf rib is 
excurrent or ending in or below apex. Racopilum has usually an inclined, fur­
rowed capsule, striate exostome and a normally well-developed endostome. 
The leaf rib is neaxly always excurrent. The species of Powellia are usually 
smaller than those of Racopilum and the lateral leaves are undulate, at least 
at their base, which is nőt the case in Racopilum. Fór further differences see 
Zanten (1970).

Acknowledgements: I thank the curator of herb. P fór the loan of the 
type of Racopilum ellipticum and the curator of herb. MO fór the loan of

mailto:bovzanten@wish.net
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several unidentified species of Racopilum írom the Malagasy Region which 
turnéd out to belong to Powellia.

Powellia pócsii Zanten spec. nov. Fig.l A,B

Latin description. Planta gracilis, caespites eius densi, laete virides, ca- 
ulibus repentibus, irregulariter pinnatim ramosis, ventraliter dense tomen- 
tosis, foliis lateralibus laté ovato-ellipticis, obtusis, leviter midulatis, mar- 
ginibus integris, in aristam brevissimam, 40 fim longam productis, cellulis 
laminalibus hexagonis, 10-14 fim longis et 6-10 fim latis, parietibus orassi- 
usculis, (sub)lavibus. Fólia stipulaeformia laté ovata, apice acuminata, basi 
cordata, integerrima, costa in aristam brevem (60-80 fim longam) producta.

Séta 9-10 mm longa. Theca erecta, elongata-elliptica sine operculo 1,5 
mm longa, sicca non plicata. Peristomium duplex: dentes exostomii cca. 
420 fim longi, lineari-lanceolsalis endostomii membranacea cca. 100-120 fim 
alta, processis 120 fim longis, sine ciliis. Operculum leviter oblique rostra- 
tum, rostro 0.5 mm longo. Spóráé minute papillosae. Calyptra non vidi.

Slender plants in dense, green mats; stems creeping, irregularly pin- 
nately branched, ventrally densely tomentose. Lateral leaves ovate-elliptic,
0.8-1.0 mm long, somewhat undulate when dry, rib excurrent in a short 
point of ca. 40 fim length, margins entire, lamina cells hexagonal, 10-14 
fim long and 6-10 fim wide, firm-walled, smooth or neaxly so. Dorsal leaves 
(without arista) smaller, 0.4-0.5 mm long, broadly ovate, acuminate with 
cordate base, entire, rib excurrent in a mucro of 60-80 fim length.

Perichaetial leaves ovate, gradually acuminate, hardly narrowed at base, 
entire, rib excurrent in a short mucro, areolation lax. Séta 9-10 mm long, 
brownish, turnéd clock-wise in upper part and anti-clockwise further down. 
Capsule erect, elongate elliptic, ca. 1.5 mm long, without furrows when dry, 
exothecium cells irregularly quadrate-hexagonal, ca. 50 fim long and 20-30 
fim wide, walls slightly incrassate. Annulus consisting of one row of sepa- 
rating cells. Lid with a slightly oblique or nearly straight, ca. 0.5 mm long 
rostrum. Peristome double, exostome teeth pale, ca. 420 fim long and 30 fim 
wide at base, with indistinct médián line, papillose, at base striate-papillose, 
endostome on a ca 100-120 fim high papillose basal membráné, processes 
ca. 120 fim long, papillose, perforated, irregular, cilia absent. Spores 14-16 
fim, minutely papillose.

Madagascar, route de Farafangana, Vangarindrano, fórét de basse at­
titűdé, sur tronc, J. Bosser 17.769, 12-1963, holotype: MO, iso: GRO; Ma­
dagascar, Toliara, 25 m, epiphytic, G. McPherson et al,14150F, 17-10-1989: 
MO; ibid. 14150D, on stump: MO; ibid. 14228A, 20 m, on trunk: GRO, MO; 
Mauritius, Robillard 2580, 1881: GRO, MO.
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This species is vegetatively very near to Racopilum ellipticum Ren., a 
Madagascan species, described by Renauld (1898) which is transferred to the 
genus Powellia in this paper. Both species share the small size, the broadly 
ovate, cordate dorsal leaves, and the somewhat undulate lateral leaves. The 
excurrent part of the nerve of the lateral and dorsal leaves, however, is 
much shorter in P. pócsii (40 /mi in lateral and 60-80 fim in dorsal leaves) 
than in P. elliptica (200 /im in lateral and 160-280 fim in dorsal leaves). The 
areolation tends to be sHghtly more irregular in P. pócsii and the lamina cells 
are somewhat smaller (10-14 fim in its longest diám.) than in P. elliptica 
(13-15 /im). The sporophytes of the two species could nőt be compared 
because that of P. elliptica is unknown.

The specimen from Mauritius deviates by the presence of flagelhferous 
branches with small, caducous leaves. This may be an independent taxon, 
bút fór the time being I prefer to treat this specimen as belonging to P. 
pócsii. Similar flagelhferous branches do occur alsó in Powellia parvula írom 
New Guinea. In the genus Racopilum flagelhferous branches are quite com- 
mon in R. tomentosum and R. intermedium, both American species and, 
bút more rarely, alsó in R. cuspidigerum from tropical Asia, Pacific region 
and Australia.

The species is dedicated to Tamás Pócs because of his many important 
contributions to the bryophyte flóra of East Africa and the East African 
Islands.

Phytogeographical discussion

The occurrence of two members of the genus Powellia (P. pócsii and P. 
elliptica) in the East African Islands is a remarkable rangé extension of this 
genus that was, up to the present paper, restricted to the Southern Pacific, 
northern Queensland and the Malesian region, westwards up to Sumatra 
and the Malay Peninsula. I consider New Guinea as being the evolution 
centre of the genus because all 4 Asian-Pacific species (of which two are 
endemic) do occur there. The rangé extension of this genus to the East Af­
rican Islands is by no means an isolated phenomenon. Pócs (1976 and 1992) 
enumerates 14 Malesian-Pacific species (mosses as well as hverworts) that 
penetrate intő Madagascax, bút nőt further intő Continental Africa. O f the 
114 epiphyllous bryophytes known from Madagascar 6 are tropical Asian 
in distribution and do nőt penetrate further intő Continental Africa (Pócs 
1997). Pócs et al. (2002) report 5 bryophyte species (out of 167) from the 
Réserve Spéciale de Manongarivo, Madagascar with a tropical Asian distri­
bution reaching Africa only in the Malagasy Region.'O’Shea (2003) mentions
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another Malesian moss ( Clastobryophylum bogoricum) penetrating, via Sri 
Lanka, intő Madagascar and Seychelles.

As to the origin of the two African Powellia species there axe in my 
view two options:

1. The genus Powellia is of Gondwanian origin and its ancient stock 
(probably a Racopilum cuspidigerum-like species) could, after the break-up 
of the continent, evolve in tropical Africa intő P. pócsii and P. elliptica and 
in tropical Asia-Oceania intő the 4 other species of the genus. In this case we 
have to assume that the genus is biphyletic and did nőt survive in America, 
Continental Africa and Australia and New Zealand. The occurrence of P. 
integrum and P. involutifolia in northern Queensland may be the result of 
later introductions.

2. The genus evolved in the eastern part of the Malesian region (prob­
ably New Guinea) and one of the species reached in ancient times, via 
long-range wind dispersal, the East African Islands and evolved there intő 
P. pócsii and P, elliptica. During the Jurassic or early Cretaceous there exis- 
ted probably a subcontinent close to the North and East of Madagascar (see 
Pócs 1997) of which the Comores, Mascarenes and Seychelles are the rem- 
nants. In this view it is interesting to note that in Mauritius (Mascarenes) 
an aberrant flagelliferous form of P. pócsii occurs which may be the result of 
an independent evolution after the submerging of most of the subcontinent.

The characteristics in which Powellia deviate from Racopilum are pro­
bably derived. During the supposed evolution the sporophytes became up- 
right and smooth going along with a reduction of the peristome. This phe- 
nomenon is alsó known in other genera, e.g. in the Racopilum cuspidigerum- 
complex (Koponen & Norris 1986). In the gametophyte the excurrent part 
of the nerve became shorter during evolution.

Personally I favour the second option.
Powellia elliptica (Ren.) Zanten comb. nov. Fig.l C
Basionym: Racopilum ellipticum Ren. —  Prodr. FI. Bryol. Madag.: 268 

(1898).
Type: Madagascar, entre Fianarantsoa et Mananjary, Besson 1880; 

holo: P-Caxd.
Although the sporophyte of this species is unknown I came to the con- 

clusion that it most likely belongs to the genus Powellia because of its small 
size, somewhat undulate leaves and, most important, its resemblance to P. 
pócsii Zanten, the new species which certainly is a Powellia because of its 
erect, smooth capsule, papillose exostome and reduced endostome.

Distribution: Endemic to Madagascar, only known from the type col- 
lection.
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F ig .l Powellia pócsii Zanten spec. nov.
(A )  Powellia pócsii (írom type), (Aa) lateral leaves, (Ab) basal leaf cells, (Ac) areolation 
in midleaf, (Ad) leaf apex, (Ae) leaf margin near apex, (A f) dorsal leaves, (Ag) capsule, 
(Ah) exothecial cells, (Ai) exostome tooth, (A j) endostome, (Ak) perichaetial leaf. (B ) 
Powellia pócsii (from Robillard 2580), leaf of flagelliferous branch. (C ) Powellia elliptica 
(írom type), (Ca) lateral leaf, (Cb) basal leaf cells, (Cc) areolation in midleaf, (Cd) leaf 
margin near apex, (Ce) dorsal leaves.
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A b stra ct. Philonotis caespitosa Wils. ex Milde is recorded fór the first time fór 
Africa. P. caespitosa of the section Philonotis was previously known as a holarctic cir- 
cumpolar species. P. afro-capillaris Dix. ex Sim is synonymized with P. comosa (Broth.) 
Grifhn & W. R. Buck. These taxa are illustrated and tlieir taxonomy and nomenclature 
discussed. A revised key to South African Philonotis is provided, and the distribution of 
P. falcata (W . J. Hook.) Mitt. is mapped.

Introduction

To complete study of the distribution of Philonotis falcata (Hook.) Mitt. 
(Koponen 1996a), the African specimens so named in the Botanical Museum 
of the University of Helsinki (H) underwent revision. The collections contai- 
ned correctly identified specimens, bút alsó included specimens of two other 
species of Philonotis. One of these is P. caespitosa Milde, bút the other 
species remained unidentified.

This study continues the revision of Philonotis which began by study of 
southeast Asiatic and Pacific species of Philonotis Brid. (Koponen & Norris 
1996, Koponenl998, Koponen & Virtanen 1998, Virtanen & Koponen 1998, 
Koponen 1999).

Revised key to Philonotis in South Africa

This key is based on Magill’s (1987) keys of South African Bartramidula 
and Philonotis, to which somé sectional characters are added (see Koponen 
1996a, 1996b).

1. Leaves bordered by 4-8 rows of narrow, elongated, incrassate cells; leaf
cells smooth ..................................................................................  P. vagans

mailto:timo.koponen@helsinki.fi
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1. Leaves unbordered, or indistinctly bordered by rectangular cells; leaf
cells papillate, mamillate or prorate ......................................................  2.

2. Leaf cell papilla Central on cell; plants with glaucois bloom ................
............................................................................................... 3. P. scabrifolia

2. Leaf cell papilla distal or proximal on cell; plants yellowish green to
brownish ....................................................................................................... 3.

3. Leaf cell mammilla or papilla at proximal cell end; proximal leaf bordér 
crenulate or double-crenulate (perpendicular crenulae formed by two 
adjoining bordér cells), teeth only on distal leaf directed towards apex 
............................................................................................... 3. P. caespitosa

3. Leaf cell mammilla or papilla at distal cell end, or on both cell ends; 
leaf bordér serrulate-serrate by projecting cell corners directed towards
a p e x ................................................................................................................4.

4. Leaf cells mammillose or papillose at distal cell end ..........................5.
4. In basal areolation, mammilla at proximal cell end and in distal areo-

lation at distal cell end ............................................................................. 8.
5. Leaves falcate and keeled, distinctly in 5 rows ....................... P. falcata

5. Leaves straight, nőt in rows .....................................................................  6.
6. Both leaf borders recurved to revolute; leaf cells distinctly papillose 

..................................................................................................  3. P. africana

6. Leaf borders pláne or slightly recurved; leaf cells smooth or slightly
mammillose or prorate ............................................................................... 7.

7. Leaf cells +  lax, rectangular to oblong-hexagonal; costa generally en-
ding below apex ..........................................................................  P. hastata

7. Leaf cells regularly narrow-rectangular, generally incrassate; costa
short-excurrent ........................................................................... P. dregeana

8. Leaves narrowly lanceolate; apex acuminate to subulate; perichaetial
leaves strongly differentiated, long-linear; capsule wall warty; spore sur- 
face warty .....................................................................................  P. comosa

8. Leaves narrowly lanceolate to ovate-acuminate, acuminate; perichaetial 
leaves ovate to short-oblong, acuminate ................................ P. globosa

Philonotis section Philonotis

Characteristics of the section Philonotis are leaf cells with mammilla 
or papilla at the proximal cell end or Central on the cell; the proximal leaf 
bordér crenulate or double-crenulate (perpendicular crenulae formed by two
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adjoining bordér cells), and the leaf margin teeth only on the distal leaf 
directed towards the apex; leaves secund or straight, rarely in five rows.

P h ilo n o tis  ca e sp ito s a  W ils. ex M ilde (Fig. 1)

Bryol. Silesiaca 241. 1869. —  P. caespitosa Lorenz, Bryol. Notizb. 90. 
1865, nőm. nud. — P. fontana var. caespitosa (Milde) Limpr., Krypt. FI. 
Schlesien 1: 116. 1875. — P. fontana subsp. caespitosa (Milde) Dix., Stud. 
Handb. Brit. Moss. 294. 1896. — Types (nőt seen): Schlesien. Hasenau vor 
Obernigk, 30.VIII. 1862 J. Milde, in June with fruits; bei Strehlen, Hilse. 
M ark. Grünewald, Solms, Bolle. Preussen. Tilsit, Heidenreich. Baden. 
Oberbaden, VI. Sickenb.

The African specimens of Philonotis caespitosa are rather similar to 
the plants of the northern hemisphere populations. Most of the specimens 
represent sterilé shoots, which are slender and with erect-spreading distant 
leaves. The slightly secund leaves are 0.3-0.5 X 0.8-1.3 mm and often ma- 
intain their bright green color in dried specimens. The leaves have a pláne 
bordér and taper gradually from a narrow ovate base to an acuminate apex 
with excurrent costa. The laminais rather translucent, since the mamillae or 
papillae of the cells are nőt very pronounced, and since the laminál cells are 
rather wide, 10-15 X 20-45 pm  at the basal leaf, and 5-10 X 20-40 /mi at 
the distal leaf. Leaf margin is entire at base, the double crenulate serrations 
are around mid-leaf, and the margin in the upper third of the leaf is serrate 
or serrulate. Female plants and sporophytes were nőt among the matériái 
studied, bút two specimens (van Rooy 2991, 3700) have male stems. The 
leaves on these are concave, imbricate, and erect, and a little broader and 
shorter than the leaves from sterilé shoots. The perigonial leaves are acute, 
which resembles the plants from northern populations.

Philonotis caespitosa can be separated from the other South African 
species of Philonotis by the sectional characters, the papillae or mammillae 
being proximal on laminál cells. The second leaf character, the double cre­
nulate basal leaf, is nőt as pronounced as in the laxger species of the section, 
such as P. fontana (Hedw.) Brid. or P. seriata Mitt., bút double crenulate 
teeth were present on every leaf studied. In the earlier bryological literature 
(Limpricht 1895, Loeske 1905, Rancken 1914, Brotherus 1923, Jensen 1939) 
the character double crenulate or “double mammillate” leaf margin served 
as a diagnostic character of the species related to Philonotis fontana, bút 
later this character was forgottén. In the species of the other sections, the 
basal leaf is entire or crenulate to serrulate. The other species of the section 
Philonotis recorded fór northern and Central Africa are P. fontana and P. 
tomentella Mól. (O ’Shea 1995).
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Descriptions and illustrations: Rancken 1914: 21 (fig. 2); Brotherus 
1923: 358 (fig. 63: C -D ); Lawton 1971: pl. 115 (figs. 10, 11); Andersen et al. 
1976: 225 (fig. 74.5); Smith 1978: 460 (fig. 222: 14-17); Crum & Anderson 
1981: 655 (fig. 311: A -C , as Philonotis fontana var. caespitosa); Nyholm 
1998: 262 (fig. 221).

In “Index Muscorum” (Wijk et al. 1967), the authority of Philonotis 
caespitosa is credited to Jur. Verh. Zool. Bot. Ges. Wien 11: 234. 1862. 
In that volume, P. caespitosa is nőt mentioned at all, and much later in 
Juratzka’s posthumous flóra (1882) it was dealt with at the varietal level.

According to many authors such as Jaeger (1876-1879) and Paris (1894- 
1898), the name is based on W. Wilson’s label name in “Musc. brit. No. 
287,” which I have nőt seen, or on “Bartr. caespitosa Wils. Ms” (Juratzka 
1882, Crum & Anderson 1981). Therefore, before the times of the present 
Code, the name was credited to Wilson, bút Milde was mentioned in the no- 
menclature by such authors as Jaeger & Sauerbeck (1876-1879), Limpricht 
(1895), Jensen (1939), Brotherus (1923), and Podpéra (1954). The mistake 
in “Index Muscorum” was later copied by many recent floras ands check- 
hsts, the one exception being Smith’s (1978) flóra. It may be added that W. 
Wilson’s specimen “Musc. brit. No. 287” does nőt belong to the syntypes 
of P. caespitosa, since Milde (1869) did nőt cite it in the protologue.

South African specimens studied:
C ape. Witteberg Mountains, Jouberts Pass, 8 km E of Lady Grey, 

alpine heath grassland. on soil over basalt, 1,950 m, van R ooy 2698; 9 km 
on Jouberts Pass turnoff from Barkley East-Lady Grey road, wooded rock 
outcrops on the farm Clobert, alpine heath grassland, on műd over rock, 
1,850 m, 1986 van Rooy 2788 (H). Lesotho. Sani River banks 7 km from 
Sani Top along road to Mokhotlong, alpine heath grassland, in bog, 2,775 m, 
1987 van Rooy 3460 (H). Sani Flats, 2 km from Bordér Post Mokhotlong, 
disturbed alpine heath grassland, on soil of river bank, among grass, 2,850 m, 
van Rooy 3700 (H); 3 km from Oxbow Lodge to Butha Buthe, alpine he­
ath grassland, in basalt crevice, 2,550 m, 1987 van R ooy 2867 (H), in bog, 
2,550 m, van Rooy 2842 (H); Mahlasela Idill (West), 10 km from New Ox­
bow Lodge to Mokhotlong, basalt outcrops, alpine heath grassland, on wet 
soil in open, 3,100 m, 1987 van Rooy 2991 (H); Sani Top, along Upper Sani 
Valley, N of Bordér Post, alpine heath grassland, in rock overhang, 2,860 m, 
1987 van Rooy 3528 (H). N atal. Natal Drakensberg, Sani Top, along basalt 
cliffs below escarpment, east of Bordér Post, alpine heath grassland, on wet 
rock, 2,800 m, 1987 van Rooy 3653 (H), along escarpment SE of Bordér 
Post, alpine heath grassland, on rock ledge in gully, 2,900 m, 1987 van Rooy 
3602 (H), on rock, under water drip, van Rooy 3583 (H).
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P h ilo n o tis  section  P h ilo n o tu la  (B . S. G .) A . Jaeger

Plants small to medium-sized, inhabiting moist to mesic habitats in 
temperate to tropical areas. Proximal leaf bordér entire, crenulate or serru- 
late; all leaf cells often narrow and mammillose or papillose to the leaf base; 
single papilla or more pronounced mammilla/papilla at the distal end of the 
leaf cell.The capsule horizontal or inclined, eUipsoid or gibboid; peristome 
complete.

P h ilo n o tis  fa lca ta  (W. J. Hook.) Mitt.

J. Linn. Soc. Bot. Suppl. 1: 62. 1859. —  Bartramia falcata W. J. Hooker, 
Trans. Linn. Soc. London 9: 317. 27 f. 4. 1808. —  P. fontana var. falcata 
(W. J. Hook.) Brid., Bryol. Univ. 2: 21. 1827. —  Type: Nepál, coll. Dr. 
Buchanan (Herb. Hooker, Dr. Smith 1808. No. H/2359, ex herb. Kew, BM, 
holotype!; ex herb. Dawson Turner, ex herb. Hook., BM, isotype!).

Bartramia afrofontana Mull. Hal., Hedwigia 38: 93. 1899. —  Philonotis 
afrofontana (Mull. Hal.) Paris, Ind. Bryol. Suppl. 264, 1900. — Synonymized 
by Magill (1987).

Philonotis falcata was known as P. afrofontana from South Africa (Brot- 
herus 1924, Sim 1926), Malawi (Bartram 1953) and Zambia (Phiri & Ochyra 
1985), until Magill (1987) discovered the synonymy. Since then it has been 
recorded fór Zimbabwe (Best 1990) and Rwanda and Zaire (Ochyra 1993). 
Hodgetts et al. (1999) found it to be locally quite common in Lesotho.

Philonotis falcata can be separated from other South African Philonotis 
by the keeled leaves in five rows. This is best seen in the innovation leaves. 
The microscopic characters axe the entire leaf base margin and the basal leaf 
cells which axe regularly rectangular and twice as broad as the distal leaf 
cells. The basal leaf lamina thus looks more translucent or paler than the 
basal leaf of species such as P. africana, which has much denser areolation.

The African specimens of Philonotis falcata studied so far do nőt differ 
from the Asiatic plants. The variation in the African population, however, 
is nőt as wide as in the Asiatic ones. The leaf shape of African plants is 
always similar, from an ovate base tapering to a short acute apex with costa 
ending at the apex (var. carinata (Mitt.) Ochi, 1962), while plants with long 
acuminate leaf apexes with excurrent costa are common in Asiatic plants 
(var. falcata).

Descriptions and illustrations: Brotherus 1924: 466 (fig. 408); Bartram 
1939: Pl. 12 (fig. 204); Ochi 1962: PL 4 (as P. falcata var. falcata), PL 5 
(as P. falcata var. carinata); Gangulee 1974: 1111 (Fig. 539); Noguchi 1989:
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569 (flg. 252); Magill 1987: 428 (fig. 123: 6-9); Koponen 1996a: 115, (fig. 1); 
Kürschner & Ochyra 1999: 272, (flg. 2).

South African specimens studied:
South Africa. Rydal Mt., H. A. Wager 86 (H-BR); Orange River Co- 

lony, 1908 G. Bailrie 143 H-BR). Cape. Cap de Bonne Esperance, Mac 
Owen (H-BR, ex herb. J. Cardot); 9 km on Jonberts Pass tuinoff from 
Barkly East-Lady Grey road, wooded rock outcrops on the farm Clobert, 
alpine heath grassland, 1,850 m, 1986 van R ooy 2780 (H), 8 km east of Lady 
Grey, alpine grassland, on soil over basalt, 1,950 m, 1986 van Rooy 2698 (H). 
Lesotho. Sehlabathebe National Park, hills around sandstone outcrops just 
E of Lodge, moist grassland, on rock, 7,900 ft., 1977 Magill 4341 (H); Sengu 
River Crossing, between Mokhotlong and Tlokoeng, along river banks and 
small box canyon, on soil over rock, 2,050 m, 1987 van Rooy 3203 (H); Le- 
kokoaneng, sandstone cliffs along road between Maseru and Teyateyaneng, 
grassland with cultivation, on sandstone, 1,600 m, 1987 van Rooy 2831 (H); 
Khubelu River Crossing between Tlokoeng and Mapholaneng, cliffs along 
river banks, grassland with cultivation, on soil among grass, 2,000 m, 1987 
van Rooy 3244 (H); Oxbow Lodge, moist stream bank in heathland, 8,500 ft, 
1982 Deall <fc Killick 73a (H). Natal. Newcastle, Farm Pietsrust 18 km N of 
Newcastle, on rocks, 1978 Főúrié 12700 (H); Cathedral Peak Forest Station, 
Upper Indumeni Forest, Podocarpus montane forest, on rock, 1978 Magill 
5692 (H); Natal Drakensberg, Bushmens nek, Ngwangwane River W  of Bor­
dér Post, sandstone outcrops in grassland, water seepage over cliff, 1,650 m, 
1984 van Rooy 1474 (H); Natal Midlands, Mtwalume Falls, 3 km from Highf- 
lats on road to Umzinto, on cliffs at top of falls, on wet cliff, 900 m, 1982 
van Rooy 1036 (H). Orange Free State. The farm Olievenrand near the 
Elandsberg between Zastron and Wesselsdale, wooded mountain slopes, on 
sandstone cliff at waterfall, 1,500 m, 1986 van R ooy 2452 (H). Transvaal. 
Van Reenen, H. A. Wager 264 (H-BR); Lydenburg, 1892 F. Wilms 2420 
H-BR); Pretoria, Silverton Ridge, 1928 Kresfelder 1116 (H).

Philonotis section Bartramidula  (Bruch &: Schimper) Mitt.

Plants small; inhabiting ephemeral habitats in temperate to tropical 
areas; basal leaf cells wide and mammillose; upper leaf cells narrower, pa- 
pillose. In the basal areolation more pronounced mammilla or papilla at 
the proximal end of leaf cell, in the distal areolation pronounced mammila 
or papilla mostly at the distal cell end; capsule erect, globose or ellipsoid; 
peristome reduced or lacking.

Magill (1987) accepted the genus Bartramidula B. S. G., which has 
been separated írom Philonotis on the basis of the capsules being mostly
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erect and globose to elliptic and the reduced peristome, while Philonotis has 
an inclined, gibbose capsule, and the peristome is complete. Griffin & Buck 
(1989) came to the conclusion that the gametophytes of Bartramidula are in 
all major respects indistinguishable írom those of Philonotis, and that the 
patterning of papillosity seen in leaves of Batramidula does nőt represent a 
major departure írom that found in Philonotis. Griffin & Bnck 1989) alsó 
discussed the capsule characters of Bartramidula and described the great 
variety existing, and they synonymized the genera.

On the basis of my studies carried out on Philonotis, it seems very 
likely that Bartramidula is polyphyletic, meaning that the erect, globose to 
elliptic capsule with reduced peristome has evolved several times. However, 
since I have nőt yet studied all the species of Philonotis and Bartramidula, 
I treat Bartramidula at the sectional level as a working hypothesis.

P h ilo n o tis  co m o s a  (Broth.) Griffin & W. R. Buck (Fig. 1)

Bryologist 92: 376. 1989. — Bartramidula comosa Broth., Nat. Pflan- 
zenfam. 1(3): 644. 1904. — Bartramia comosa Hampe & Müll. Hal., Bot. 
Zeit. 17: 221. 1859, hóm. illeg., non Mitten, FI. Tasman. 2: 195. 1859. — 
Type: South Africa. Cape, Houteniqua, Montagne Pass, Breutel (BM, nőt 
seen; a probable syntype in H!).

Philonotis afro-capillaris Dix. ex Sim, Bryol. Afr. 309. 1926, syn. nov. — 
Isotype: Cape. Wilderness, George, IV .1924 Miss A. Taylor sub Sim 10153 
(PRE).

Descriptions and illustrations: Brotherus 1924: 459 (fig. 402: H-Q, as 
Bartramidula comosa); Sim 1926: 304 (as Bartramidula comosa), 310 (as 
Philonotis afrocapillaris); Magill 1987 (fig. 121: 1-14, as Bartramidula co­
mosa).

Sim (1926) described Philonotis afrocapillaris based on a single speci­
men. H. N. Dixon had confirmed the new species: “I know nothing like it, 
except somé forms of our European P. capillaris." Magill (1987) studied 
the type and described it as “an unusual specimen with narrowly lanceo- 
late leaves.” He synonymized it with P. dregeana (Miül. Hal.) A. Jaeger, 
thinking that “the elongated stems and distant leaves indicate environmen- 
tally induced modification of this specimen” . The discovery of one differing 
specimen among the specimens named as P. falcata, and Sim’s (1926) illust- 
ration of P. afrocapillaris leads me to think that it might provide the name 
fór the specimen that I was unable to identify. The type of P. afrocapillaris, 
however, showed to be P. comosa.

Two South African species of the Philonotis section Bartramidula, Phi­
lonotis comosa and P. globosa (Müll. Hal.) Griffin & W. R. Buck, can be
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distinguished on the hasis of the characters in the key. Magill (1987) foimd 
that the sterilé specimens of P. globosa are practically indistinguishable 
from P. dregeana. Howéver, the difference in the mammilosity of hasal leaf 
axeolation separates these species.

Discussion

Pócs (1976, 1992) has paid special attention to the correlation between 
tropical African and Asian bryofloras, excluding pantropical taxa occurring 
alsó in South America. Pócs (1992) recorded a totál of 178 bryophytes, 70 
liverworts, and 108 mosses that have an Afro-Asian bicontinental distri- 
bution area. He grouped this set of species intő distribution pattern types 
on the basis of the distribution of the species in tropical Africa, Asia, and 
Australasia. He recognized 31 distribution patterns. The bryophytes which 
are widely distributed in Africa and Asia, a totál of 32 species, make up 
the most common pattern group. Pócs (1992) included Philonotis falcata in 
the distribution pattern group of species widely distributed in Asia, bút in 
Africa limited to South Africa. Only four other species showed this distri­
bution pattern. The recent finds of P. falcata enlarge its African rangé (Fig. 
2). Accordingly, its totál rangé more closely resembles the ranges of 17 other 
species, such as Plagiochasma appendiculatum Lehm. & Lindenb., Enthosto- 
don wichurae M. Fleisch., Fissidens atroviridis Besch., and Garckea comosa 
(Dozy & Molk.) Wijk & Marg., which Pócs (1992) included within the dist­
ribution pattern group of species widely distributed in Asia, bút in Africa 
restricted to East Africa. However, since a modern world monograph of Phi­
lonotis awaits its compiler, I only can predict that somé other Afro-Asian 
bicontinental taxa may be hiding within the numerous species of Philonotis 
described írom tropical Africa. Fór instance, a preliminary comparison of 
Asian P. thwaitesii Mitt. and P. africana (Miül. Hal.) Paris showed them 
to be closely related, if nőt identical.

Philonotis caespitosa has been variously accepted. The best specialists 
on European Philonotis, G. Dismier (1856-1942) and L. Loeske (1865-1935), 
did nőt hesitate in giving it species status (Loeske 1905, 1906, Dismier 
1908). It is worthwhile is to note that Loeske’s (1905) problem was nőt 
to separate P. caespitosa from P. fontana and its relatives, bút from P. 
marchica (Hedw.) Brid., which belongs to a different section of Philonotis, 
section Philonotula. In Europe, the recent floras accept P. caespitosa at the 
specific level (Andersen et al. 1976, Smith 1978, Frey et al. 1995, Nyholm 
1998). In North America, Lawton (1971) accepted it at the specific level, 
while Crum & Anderson (1981) treated it as a variety of Philonotis fontana, 
as did Ignatov & Afonina (1992) in their check-list of the former Soviet
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Union. On the basis of the literature, it has a wide rangé in Europe, North 
America (Dismier 1910, Lawton 1971) and Siberia (Nyholm 1998).

Several theories can be offered to explain the presence of Philonotis ca- 
espitosa m South Africa. First, somé bipolar disjunctions of holarctic circum- 
polar bryophytes are known írom South Africa, such as Saelania glaucescens 
(Hedw.) Broth. (Schofield 1974), Abietinella abietina (Hedw.) M. Fleisch., 
and Bryoerythrophyllum recurvirostrum (Hedw.) Chen (Magill 1981). Se- 
cond, it may have intermediate stations in Central African mountains nőt 
yet detected, or the specimens he unidentified or are tmder other names in 
herbaria. Third, its introduction to South Africa by humán activities is nőt 
out of the question. Many European bryophytes are known to be humán 
introductions intő New Zealand (Schofield 1974) and Australia (Streimann 
1998), and the same is possible in South Africa with a longer colonization 
history than they have.

The key provided gives five other species. Of them, P. africana, P. 
dregeana (Mull. Hal.) A. Jaeger, and P. hastata (Duby) Wijk fe Marg. be- 
long to the section Philonotula. P. africana has denser leaf cell axeolation 
than the other South African species of the section, which with the dis- 
tinct papillosity of leaf cells makes the leaves obscure. These characters and 
its reflexed leaf margin separates it írom other species of Philonotis in So­
uth Africa. According to Magill (1987), P. dregeana differs írom P. hastata 
by having regularly narrow-rectangular laminál cells (rectangular to weakly 
oblong-hexagonal in P. hastata), narrower leaves, and costa short excurrent 
(ending below the apex or occasionally percurrent in P. hastata). The latter 
character depends on the age or maturity of the plánt. Leaves írom young 
stems and from innovations are often obtuse, and the costa is weak. The 
leaves on mature stems below the gametangia in Asiatic plants commonly 
have percurrent costa, and leaves with excurrent costa are nőt rare.

Philonotis scabrifolia (Hook. F. & Wils.) Braithw. belongs to the sec­
tion Catenularia (Miill. Hal.) Paris, and Philonotis vagans (Hook. f. & Wils.) 
Mitt. belongs to the section Pseudo-Mniobryum Broth. They can be distin- 
guisbed by the characters in the key.
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Illustrat ions

Fig. 1. Philonotis comosa (Broth.) Griffin & W. R. Buck. (a-e, from 
the type of P. afrocapillaris Sim, PRE). a: Perichaetial leaf. b: stem leaves. 
c: basal leaf cells. d: leaf bordér near leaf base. e: leaf bordér and leaf cells 
near apex. — Philonotis caespitosa Wils. ex Milde (f-h, j, 1, m from van 
Rooy 3700, in H; i, k, n, o from van Rooy 3653, in H). — f, i: stem leaves. 
g: inner perogonoial leaf. h: outer perigonial leaf. j: leaf cells near apex. k: 
leaf bordér near apex. 1, n: leaf bordér at midleaf. m: leaf cells near base. o: 
bordér near base. — “1 mm” scale fór the leaf shapes, and “100 /;.m” scale 
fór the cellular details.
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Fig. 2. Distribution of Philonotis falcata (W . J. Hook.) Mitt. Solid 
circles =  specimens observed (H). Open circles =  literature reports.
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A b stra ct. Pilotrichella (C. Mull.) Besch. is a predominently epiphytic genus of 
six species found in Hawaii, the Neotropics and Africa: P. cuspidans, P. flexilis, P. más- 
carenica, P. mauiensis, P. reesei, sp. nov. and P. vermiformis, sp. nov. The sporophytic 
features of Pilotrichella are uniform throughout the genus. Gametophytic features of the 
genus that show significant variation includeil. relative plánt size; 2. branch búd shape; 3. 
leaf shape; 4. leaf margin stance; 5. extent of alar cell differentiation; 6. leaf apex shape; 
and 7. spore size. The section Orthostichella differs írom Pilotrichella, in often having pri- 
mary stolons as well as stipitate stems, smaller plants with spirally ranked leaves having 
sparsely developed alar cells and short double costae. The exostome teeth in Orthosti­
chella are smooth to papillose while those of Pilotrichella are striate at base. Orthosti­
chella is here considered distinct írom Pilotrichella at the generic level. Pilotrichella is 
placed in the Lembophyllaceae rather than the Meteoriaceae on the basis of its absolutely 
ecostate leaves and green, yellowish red or brown coloration, Within the Lembophyllaceae 
Pilotrichella appears isolated by virtue of its lack of a stem Central strand, absolutely 
ecostate leaves, and more reduced peristome. Pilotrichella quitensis is transferred to the 
genus Pleurozium (as Pleurozium quitense, comb. nov.). Camptochaete arbuscula is re- 
ported írom Hawaii, and Weymouthia mollis is reported írom Tahiti and the Falkland 
Islands.

Pilotrichella (C. Mull.) Besch. is a genus of predominantly epiphytic, 
frequently pendulous mosses of tropical and subtropical American-African 
distribution. Hedwig (1801) described the oldest species now placed in Pi­
lotrichella (as Leskea flexilis Sw.ea: Hedw.), bút the species generally accep- 
ted in the genus were first brought together by Műller (1850) under Neckera 
Hedw. sect. Pseudopilotrichum. C. Müll. subsections Orthostichella C. Müll. 
and Pilotrichella C. Müll.

Bescherelle (1872) elevated Müller’s subsect. Pilotrichella to generic 
ránk. The newly established Pilotrichella was broadly conceived and inc- 
luded four sections: Orthostichella (C. Müll.) Besch., Eupilotrichella (C.
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Müll.) Besch., Papillaria (C. Miül.) Besch., and Meteoridium (C. Miül.) 
Besch. Papillaria had previously been removed from this group by Lorentz 
(1864). Jaeger & Sauerbeck (1877) refined Pilotrichella by dividing it intő 
two unranked groupings: Eupilotrichella (including Bescherelle’s sect. Mete­
oridium) and Orthostichella. Section Meteoridium was removed from Pilot­
richella by Brotherus (1906) who alsó positioned the genus (with sections 
Orthostichella and Eupilotrichella) in the tribe Meteorieae. This piacement 
of Pilotrichella was followed by Fleischer (1908) who assigned the genus 
to the Meteoriaceae (tribe Pilotrichelleae). The association of Pilotrichella 
with the Meteoriaceae has been generally accepted (see e.g., Brotherus 1925, 
Bartram 1949, Florschütz 1964, Walther 1983, Vitt 1984, Spessard-Schueth 
1994, Churchill & Linares 1995, Duarte-Bello 1997, Magdi & van Rooy 1998, 
Gradstein et al. 2001).

The Meteoriaceae are usually placed in the Leucodontales (Fleischer 
1908, Brotherus 1925, Walther 1983, Vitt 1984). The family, however, was 
transferred to the Hypnales by Buck (1994) and placed near the Brachyt- 
heciaceae in part because its exostome teeth are often horizontally striate 
at base and it lacks stolon-like primary stems that are tightly adherent to 
the substrate as well as greatly reduced stolon leaves. Buck (1994, 1994a) 
alsó reconsidered Pilotrichella and its systematic piacement. As aresult Or­
thostichella C. Mull. was resurrected as a genus (as Pseudopilotrichum (C. 
Müll.) Buck & Allén) and both genera along with Weymouthia Broth. and 
Squamidium (C. Müll.) Broth. transferred to the Lembophyllaceae.

There are a number of tropical and subtropical pleurocarpous genera 
that grow pendulous in predominately epiphytic habitats. These genera pre- 
sent classification problems because they appear to represent several phylo- 
genetic lines as judged by their very different peristomial forms, bút they ex- 
hibit considerable convergence in their gametophytic features. Pilotrichella 
is one of these problematic genera. It is difficult to decide if it belongs in the 
Meteoriaceae or Lembophyllaceae because its reduced peristome shows affi- 
nities to both families and it is hard to determine whether its gametophytic 
features are indicative of propinquity of descent or convergence. This situa- 
tion is further complicated because the Meteoriaceae and Lembophyllaceae 
are so similar (e.g., compare the family descriptions of the Lembophyllaceae 
and Meteoriaceae in Buck & Goffinet 2000).

The leaves and stems of most genera placed in the Meteoriaceae often 
have parts that are intensely black. This odd feature is usually only noticed 
in passing, bút it is so distinctive that when present one can immediately 
assign unknown specimens to the Meteoriaceae. Genera placed in the Lem­
bophyllaceae can be green, yellowish red or brown, bút they never exhibit 
this intense, at times shiny, black color. Furthermore, all of the genera now
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placed in the Meteoriaceae that can produce this intense black coloration 
alsó have single costae. On the hasis of these two features it appears that 
Squamidium should be returned to the Meteoriaceae. Pilotrichella, Ortho- 
stichella, and Weymouthia which are ecostate or have short double costae 
and a green, yellowish red or brown coloration seem properly placed in the 
Lembophyllaceae. Within the Lembophyllaceae Pilotrichella appears isola- 
ted by virtue of its lack of a stem central strand, absolutely ecostate leaves, 
and more reduced peristome.

As noted above Orthostichella is generally considered a section of Pilot­
richella, bút Miiller (1879) used the name at the generic level as did Buck 
(1994, 1994a). Orthostichella differs significantly írom Pilotrichella in its 
smaller plánt size, and in often having primary stolons as well as stipitate 
stems. It alsó differs from Pilotrichella in having spirally ranked leaves with 
sparsely developed alar cells, and often its leaves have short double costae. 
Sporophytically Orthostichella differs from Pilotrichella in having shorter 
setae and smooth to papillose exostome teeth. Additionally the presence of 
large spores (to 64 /nn) in Pilotrichella distinguishes the two taxa. Fór these 
reasons Orthostichella is here considered distinct from Pilotrichella at the 
generic level.

Pilotrichella is stable in most of its features. Its stolons, stems, and 
branches are identical in structure. It lacks a stem central strand, and its 
axillary hairs are usually reddish throughout. When the reddish coloration 
in the axillary hairs is weakly expressed it is the upper rather than the basal 
cells that remain colored. The stem and branch leaves of Pilotrichella are 
monomorphic, strongly concave, variously ovate in shape, and always lack 
a costa. Its entire to serrulate leaf margins are generally broadly incurved, 
and its linear-flexuose leaf cells are often strongly porosé. The alar cells in 
Pilotrichella are well-developed, and occur as excavate groups of enlarged, 
reddish yellow, subquadrate to rectangular, porosé cells. Gametophytic fea­
tures of Pilotrichella that show significant variation include: 1. relative plánt 
size; 2. branch búd shape; 3. leaf shape; 4. leaf margin stance; 5. extent of 
alar cell differentiation; 6. leaf apex shape; and 7. spore size.

The sporophytes of Pilotrichella are uniform throughout the genus. The 
setae are elongate and variously papillose roughened. The genus has óvóid 
to short-cylindrical capsules, long-rostrate opercula, and hairy, cucullate 
calyptrae. The Pilotrichella peristome is diplolepideous and reduced with 
yellowish white exostomes and endostomes that are nearly the same length 
as the exostome teeth. The more or less linear exostome teeth are lightly 
horizontally striate on the dorsal (outer) surface at base. The endostome 
has a low basal membráné with filamentous, narrowly perforated segments, 
and cilia are usually absent. Evén though the Pilotrichella peristome is
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significantly reduced in form, the presence at the base of the exostome teeth 
of horizontal striae indicates the peristome is basically hypnoid.

The name Pilotrichella combines the generic name Pilotrichum with 
the Latin substantival suffix -ella (diminutive).

Pilotrichella (C. Miül.) Besch., Mém. Soc. Sci. Nat. Cherbourg 16: 222. 
1872.

Neckera subsect. Pilotrichella C. Müll., Syn. Musc. íYond. 2: 129. 1850.
Lectotype: Leskea flexilis Sw. ex Hedw. (designated here).
Pilotrichella sect. Turgidella C. Müll,, Flóra 82: 464. 1896, invalid name,
no description. Type: Meteorium mauiensis Suli.
Pilotrichella sect. Gastrella C. Müll., Flóra 82: 464, 1896, invalid name,
no description. Type: Pilotrichella desmoclada C. Müll.
Pilotrichella sect. Eupilotrichella Besch. ex Broth., Nat. Pflanzenfam.
1(3): 811. 1906, illegitimate name (Art. 21.3, Greuter 2000).
Plants small, medium-sized or large, dűli, light green, green, yellow- 

green, reddish yellow, or golden brown, in loose or stiíF mats, often with 
pendent strands. Stem and branches in cross section with sclerodermis, 
íirm-walled cortical cells, Central strand absent; paraphyllia absent; pseu- 
doparaphylha absent, scale leaves present over branch buds. Primary stems 
creeping; rhizoids generally on the parts of the stems that touch the subst- 
rate, in circular clusters abaxially to the leaf insertions, dark red, smooth to 
íinely roughened, mostly nőt branched; leaves smaller bút nőt diíferent in 
form or structure from secondary stem and branch leaves. Secondary stems 
arising irregularly from the primary stems, or primary stems transformed at 
the tips intő secondary stems, often pendent, irregularly branched; axillary 
hairs numerous, all cells reddish, basal cells short, subquadrate, upper cells 
long-cylindrical; rhizoids absent. Secondary stem and branch buds short and 
swollen or narrowly elongate and terete. Leaves nőt ranked, erect-spreading, 
spreading or wide-spreading, (sometimes turgid) when dry, erect to erect- 
spreading when wet, concave, ovate, oblong-ovate, obovate, or ovate-deltoid, 
at times panduriform, somewhat clasping at base and variously auriculate; 
apices acute or acuminate, mucronate, cuspidate or hair-pointed, leaf tips 
reflexed or straight; margins broadly incurved above, at times meeting or 
overlapping at upper margins, entire below, serrulate (rarely entire) be- 
low the apex; costa absent; leaf cells linear-flexuose, porosé at base, porosé 
or occasionally straight-walled above, alar cells in bulging, excavate gro- 
ups, subquadrate to short-rectangulax, usually dark red or reddish orange. 
Branch and stem tips occasionally flagelliform, plants sometimes with slen- 
der branchlets having microphyllous leaves, or short branches with deci- 
duous leaves. Dioicous. Perigonia gemmate, lateral on secondary stems and
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bxanches, outer perigonial leaves clasping at base, squarrose recurved above, 
iirner perigonia leaves broadly ovate, orange-red across the base; paraphy- 
ses and curved-cylindrical antheridia numerous. Perichaetia on short lateral 
branches; paraphyses and axchegonia numerous; outer leaves clasping below, 
squarrose above, inner leaves sheathing, oblong-lanceolate, long-acuminate; 
vaginula of fertilized perichaetia densely hairy. Setae elongate, red, smo- 
oth below and papillose above or papillose roughened throughout. Capsules 
exserted, erect, óvóid to short-cylindrical; exothecial cells subquadrate to 
irregularly subrectangular, firm-walled; stomata superíicial on neck; oper- 
cula long-rostrate; annuli rudimentary; peristome diplolepideous, yellowish 
white, exostome on dorsal (outer) surface lightly horizontally striate at base, 
íinely papillose above, trabeculae weakly developed on both sides, endos- 
tome nearly as long as exostome, basal membráné low, segments filamentous, 
narrowly perforated, papillose, cilia rudimentary or absent. Calyptrae cucul- 
late, densely hairy. Spores Hghtly roughened, oblong to rounded-triangular, 
34-64 /ím, or round, 18-28 fim.

1. Leaves ovate-deltoid, long-cuspidate to piliferous; branch buds narrow, 
elongate, and tere te ...................................  1. P. cuspidans

1. Leaves oblong-ovate to broadly ovate, mucronate to cuspidate; branch 
buds short and swollen ............................................................................... 2.

2. Alar cells nőt restricted to an excavate group in the auriculate 
angle ....................................................................................  5. P. reesei

2. Alar cells more or less restricted to an excavate group in the auri­
culate angle ...................................................................................... 3.

3. Plants with stender branchlets having microphyllous leaves, or flagelli- 
form branch tips, or deciduous leaves ...................................................... 4.

3. Plants without slender branchlets, flagelliform branch tips, or deciduous 
leaves ............................................................................................................. 5.

4. Leaves cuspidate, nearly all apices erect; slender branchlets with 
microphyllous leaves, flagelliform branch tips and/or deciduous le­
aves present ...............................................................  4. P. mauiensis

4. Leaves mucronate, most apices reflexed; plants only with deciduous 
leaves ...........................................  2a. P. flexilis form nudiramulosa

5. Leaves cuspidate, nearly all apices erect ....................  4. P. mauiensis
5. Leaves mucronate or apiculate, most apices reflexed ........................  6.

6. Plants médium-sized to large, leaves 1.7-3.0 mm long ...................
.............................................................................................  2. P. flexilis

6. Plants small to medium-sized, leaves 1.2-1.6 mm long ............. 7.
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7. Leaves turgid when dry, often cochleariform, obtuse; upper leaf 
margins never overlapping .................................  6. P. vermiformis

7. Leaves erect to erect-spreading when dry, oblong-ovate, broadly
acute, upper leaf margins usually overlapping ..................................
.................................................................................. 3. P. mascarenica

1. Pilotrichella cuspidans Ren. & Card., Bull. Soc. Roy. Bot. Belgique 
29(1): 180. 1890. Protologue: Haiti. Haiti, Port au Prince, ad trrmcos ar- 
borum (Bertrand). Holotype: Haiti: Port au Prince, Lég. Bertrand, Herb. 
J. Cardot (PC). Isotypes: Haiti, Lég. R[ev]. P. Bertrand, Herb. J. Cardot 
(H); Haiti, lég. Rév. Bertrand, Herb. R. Renauld (H); Haiti lég. R[ev]. P. 
Bertrand com. Brotherus, Herb. J. Cardot (S); Haiti. Lég. R[ev], P. Bert­
rand, 1888, Herb. J. Cardot (NY); Port-au-Prince, Haiti, Lég. Rév. R. P. 
Bertrand, 1888, ex Herbárium of the New York Botanical Garden (FH).

Renauldia subpilifera Williams, J. Wash. Acad. Sci. 20: 176. 1930. Pro­
tologue: Dominican Republic. Dominican Republic: Polo, Prov. de Bara- 
hona, 600-1200 meters, Feb. 26-March 12, 1922 (Abbot 1879c). Holotype: 
Dominican Republic. Dominican Republic: Prov. de Barahona, Loma la 
Haut, Polo, Altitude 600-1300 m or less, Feb. 26-Mr. 12, 1922. W. L. Abbot 
1879c (NY); Isotype: Dominican Republic. Loma la Haut, Polo 600-1300 m, 
Feb. 26-Mr. 12, 1929 [sic], W. L. Abbot 1879c. (FH).

Nomenclatural note. The protologue of P. cuspidans does nőt indicate 
when the type matériái was gathered, and most type specimens likewise 
give no collection date. There are, however, several Bertrand collections of 
P. cuspidans in FH, PC, and NY dated either 1887 or 1888. The matériái 
in PC and NY collected in 1887 is nőt marked as type matériái, while a 
collection in NY írom Cardot’s herbárium marked “sp. nov.” is dated 1888. 
The “1888” collection is identical to the holotype.

Plants medium-sized to large, dűli, light green yellow-green, reddish 
yellow, or golden brown, in stiff mats often with pendent strands. Primary 
stems yellow-red, creeping, in cross section with sclerodermis of 4-6 thick- 
walled cells, cortical cells firm-walled, hyaline to yellow, Central strand ab- 
sent; rhizoids sparse, in circular clusters abaxially to the leaf insertions, dark 
red, smooth to finely roughened, mostly nőt branched. Leaves reduced, erect 
to appressed, broadly triangular to broadly ovate, auriculate at base, 0.9- 
1.5 mm long, acuminate, hair-pointed; leaf cells linear-flexuose, thick-walled, 
porosé, alar cells dark red, subquadrate to short-rectangular, upper margins 
serrulate. Secondary stems horizontal, erect or pendent, to 15 cm long, irre- 
gularly branched, arrested branch primordia numerous, in cross section with 
sclerodermis of 4-5 small, thick-walled, reddish orange cells, cortex cells en- 
larged, firm-walled, pale yellow, Central strand absent; axillary hairs 3-6
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cells long, reddish throughout, basal ceüs 1-2, short, quadrate to subquad- 
rate, upper cells 2-3, long-cylindrical; rhizoids nőt seen. Secondary stem and 
branch apices narrowly elongate and terete; leaves ovate-deltoid to broadly 
ovate, nőt ranked, wide-spreading to erect-spreading from the base when 
dry, ered to erect-spreading when wet, 2-3 mm long, concave, clasping at 
base, auriculate, apex acuminate, long-cuspidate to hair-pointed, leaf tips 
straight; margins broadly incurved, entire below, serrulate below the apex; 
costa absent; leaf cells hnear-flexuose, porosé throughout, médián cells 30-60 
X 4-6 /im, basal cells shorter and broader, alar cells extensively developed, 
subquadrate to short-rectangular, 14-30 X 10-14 fim, yellow-red, reddish 
orange or red. Dioicous. Perigonia gemmate, lateral on secondary stems and 
branches, 1.0-1.3 mm long, outer perigonial leaves clasping at base, squar- 
rose recurved above, 0.8-1.0 mm long, inner perigonial leaves broadly ovate 
below, long-acuminate above, orange-red across the base, cells elongate- 
flexuose, porosé throughout, costa absent; paraphyses and curved-cylindrical 
antheridia numerous. Perichaetia terminál on short lateral branches, unferti- 
lized perichaetia to 2 mm long; paraphyses and axchegonia numerous; leaves 
clasping below, squarrose above; fertilized perichaetia with hairy vaginula; 
outer leaves to 2 mm long, inner leaves oblong-lanceolate, long-acuminate, 
3 mm long; costa absent, laminál cells long-linear and porosé. Setae elon­
gate, 6-8 mm long, smooth to lightly roughened below, papillose above, red 
to reddish yellow. Capsules exserted, erect, óvóid to short-cylindrical, 1.8- 
2.0 mm long; exothecial cells subquadrate to irregularly short-rectangular, 
firm-walled; stomata superficial on neck; opercula long-rostrate, 1.6-2.0 mm 
long; annuli rudimentary; peristome yellowish white, exostome to 0.5 mm 
long, dorsal (outer) surface lightly horizontally striate at base, finely papil­
lose above, trabeculae weakly developed on both sides, endostome nearly 
as long as exostome, basal membráné low, segments filamentous, narrowly 
perforated, papillose, ciha rudimentary or absent. Mature calyptra nőt seen, 
immature calyptra cucullate, hairy. Spores round, hghtly roughened, 18- 
22 fim.

Etymology. The spéciik epithet cuspidans, a Latin active present parti- 
ciple, means “pointed” and, refers to the long, terete stem and branch buds 
of the species.

Distribution. Caribbean (Cuba, Haiti, Dominican Republic).
Illustrations. Williams (1930, Fig. A 7-10); Duarte-Bello (1997, Pl. 

201); Buck (1998, Pl. 90 7-12). Figures 1 & 2.
Ecology. Over limestone on road banks and on rotten logs, tree trunks, 

branches, and twigs, often pendent; 1158-1940 m.
Selected specimens examined. CUBA. Santiago de Cuba: Clement (S). 

HAITI. Ouest: Imshaug 22806 (NY); Sud: Duncan 53a (MO); Sud-est: Buck
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9453 (NY). DOMINICAN REPUBLIC. Barahona: Steere 22825 (H, NY); 
Independencia: Buck 14639 (B, NY); La Estrelleta: Buck 4573 (NY); La 
Vega: Norris et a1. 4999 (NY); Pedernales: Steere 22907 (H, NY).

Pilotrichella cuspidans has long, terete apical buds, deltoid stem leaves, 
and long-cuspidate to hair-pointed leaves. Séta length is a variable feature of 
most Pilotrichella species, bút those of P. cuspidans are consistently short, 
and never more than 9 mm long. Unlike most other members of the genus 
which have massive irregularly shaped spores, P. cuspidans has small (18- 
21 fim), more or less roimd spores. The presence of hair-pointed stem and 
branch leaves make most collections of P. cuspidans unmistakable. There 
are, however, somé collections of P. cuspidans with cuspidate stem and 
branch leaves that can be diflicult to separate írom P. reesei. In these cases 
it is necessary to examine the shape and length of the apical buds. In P. 
cuspidans the apical buds are exceptionally long and smoothly julaceous, 
no other species of Pilotrichella has this feature.

Pilotrichella flexilis differs P. cuspidans in having short, swollen apical 
buds and broad, oblong-ovate stem leaves with short mucros that are mostly 
recurved. Although the alar cells in P. cuspidans and P. flexilis axe similar 
in color, those of P. cuspidans are more extensively developed than those 
of P. flexilis. The plánt s in somé collections of P. cuspidans are noticeably 
smaller than those of P. flexilis, bút P. cuspidans is so variable in size that 
this feature can nőt be relied on to separate the two species. The setae in 
P. cuspidans are generally smaller than those of P. flexilis which typically 
have setae greater than 10 mm long. Both species have similar exostome 
ornamentation and endostome development.

There are somé collections of P. cuspidans with relatively short leaf 
apices and weakly developed apical buds (see e.g., Allard 17620 NY) that are 
diflicult to distinguish írom P. mauiensis. The presence in P. mauiensis of 
broadly ovate leaves and fewer alar cells that are restricted to the moderately 
developed auriculate-angle serves to distinguish it írom all collections of P. 
cuspidans.

Pilotrichella reesei can be especially diflicult to distinguish from P. cus­
pidans because it has somewhat attenuate stem apical buds, distinctly au- 
riculate leaves, and similar alar cell development. In P. reesei, however, the 
branch apical buds axe short and swollen, flagelliform branches sometimes 
occur, and its leaves are short-cuspidate (identical to those of P. mauiensis) 
to mucronate. Furthermore, while most of the leaf apices in P. reesei are 
erect, occasionally the leaves have recurved mucros (identical to those of P. 
flexilis).

2. Pilotrichella flexilis (Hedw.) Ángstr., Kongl. Svenska Yetensk. Acad.
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Handl. 33(11): 34. 1876. Leskea flexilis Sw. ex Hedw., Sp. Musc. Frond. 
234. 1801. Hypnum flexile (Hedw.) Sw. in Brid., Muscol. Recent. 2(2): 153. 
1801. Hookeria flexilis (Hedw.) Sm., Trans. Linn. Soc. London 9: 281. 1808. 
Isothecium flexile (Hedw.) Brid., Bryol. Univ. 2: 361. 1827. Neckera flexilis 
(Hedw.) C. Müll., Syn. Musc. Frond. 2: 129. 1850. Meteorium flexile (Hedw.) 
Mitt., J. Linn. Soc., Bot. 12: 438. 1869. Pilotrichum flexile (Hedw.) C. Miül. 
in: Pár., Index Bryol. (ed. 2). 4: 4. 1905. Protologue: Jamaica. Jamaica et 
insulae australes [Swartz]. Holotype: Leskea flexilis Spec. Musc. 234. Tab. 
96. Hypnum flexile Swartz Prod. p. 141 (G) Isotypes: Hyphnum flexile Swz. 
N- 2069, Herbárium Swartz (S); Jamaica, Swartz (H); a celeb D. D. 01. 
Swartz. Jamaica (S); Leskea flexilis FI. Ind. Occ. írom D. Swartz, Herb. 
Hooker, H. 2592 (BM).

Pilotrichum cochlearifolium C. Mull., Linnaea 43: 599. 1843. Neckera 
cochlearifolia (C. Müll.) C. Mull., Syn. Musc. Frond. 2: 130. 1850. Pi­
lotrichella cochlearifolia (C. Müll.) Besch., Mém. Soc. Sci. Nat. Cher- 
bourg 16: 223. 1872. Meteorium cochlearifolium Mitt. ex Pár., Index 
Bryol. (ed. 2) 4: 2. 1905. Protologue: Mexico. Habitat in regno Mexi- 
cano, ubi légit Cl. C. Ehrenberg. Lectotype: Mexico: lég. C. Ehrenberg 
(JE, designated here). Isolectotypes: Mexico lég. C. Ehrenberg (H, S).
Neckera turgescens C. Miül., Syn. Musc. Frond. 2: 131. 1850. Meteorium 
turgescens (C. Müll.) Mitt., J. Linn. Soc., Bot. 12: 440. 1869. Pilotri­
chella turgescens (C. Müll.) Besch., Mém. Soc. Sci. Nat. Cherbourg 
16. 223. 1872. Protologue: Mexico. Mexico: C. Ehrenberg. Lectotype: 
Mexico. Erhenberg. Müller in Hb. Hook. (BM). Isolectotypes: Mexico. 
Erhenberg. Müüer in Hb. Hook. (H, NY); Mexico: C. Ehrenberg (S).
Meteorium orbifolium Mitt., J. Linn. Soc., Bot. 12: 440. 1869, iüegiti- 
mate name, includes an earüer name in synonymy. Based on: Mexico, 
Ehrenberg (H, JE, S); ins. Taboga, Seemann.

Pilotrichella recurvo-mucronata C. Müll., Bull. Herb. Boiss. 5: 563. 
1897. Protologue: Guadeloupe and Puerto Rico. Guadeloupe: L ’Her- 
minier: Puerto Rico, prope Uticado, in sylva primaeva: Sintensis 10. 
III. 1889. Lectotype: Guadeloupe: L ’Herminier (BM, designated here). 
Isolectotypes: Guadeloupe: L ’Herminier (H, FH, NY, S).
Pilotrichella eroso-mucronata C. Müü., Buü. Herb. Boiss. 5: 563. 1897. 
Protologue: Jamaica. Jamaica, New Haven Pass, inter Capressinam ar- 
cuatipedem-. W. Fawcett, 1896. Type nőt seen, synonymized by Britton 
(1913).
Pilotrichella squarrulosa C. Müll. in Broth., Acta Soc. Sci. Fenn. 19(5): 
24. 1891. Protologue: Brazil. Prov. Minas Geraés, Caxa$a; sterilis [E.
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Wainio], Lectotype: Brasilia, prov. Minas Geraés, Caraga 1885. lég. 
E. Wainio (H, designated here). Isolectotypes: Brasilia, Minas Geraés, 
Caraga 1885 lég. E. Wainio, comm. Brotherus (BM, PC).
Pilotrichella pallidicaulis C. Müll., Bull. Herb. Boissier 6(2): 117. 1898. 
Protologue: Brazil. Brasilia, Sa. Catharina, Serra Geral, in araucarieto 
ad truncos arborum, Januario 1891 c.fr. parcissimis vetustis atque juni- 
oribus: E. Ule, Coll. 1164; Minas Geraés, Serra Italiaia, 2000 m alta, ad 
arbores sylvestres, Febr. 1894; sterilis: idem, Coll. N° 1844. Lectotype: 
Brasilia, Serra do Itatiaia, an Baümen im Walde 2000 m, 2/1894, lég. 
E. Ule 1844 (H, designated here).
Pilotrichella araucarieti C. Müll., Hedwigia 40: 85. 1901. Protologue: 
Brazil. Brasilia, Sa. Catharina, Serra Geral, in truncis arborum arau­
carieti, Januario, Martio et Majo 1890 et 1891: E. Ule, Coll. L, M. N- 
873, 874, 1022. Lectotype: Brasilia, prov. S. Catharina, Serra Geral, 
an Baümstaminen in Áraucarienwalde, Maji 1890, lég. E. Ule 873 (H. 
designated here). Syntype: E. Ule 874 (H).
Pilotrichella araucarieti var. crassicaulis C. Müll., Hedwigia 40: 85. 
1901, illegitimate name, includes the type of an earlier name. Based 
on: Brazil. In idem locis: idem, Coll. N° [Ule] 868 (H); Minas Geraés, 
Serra Itabira, in truncis arborum sylvestrium, Febr. 1892: E. Ule, Coll. 
N- 1459 sub Pil. squarruloso C. M. (H); Serra Caraga: E. Wainio (1885) 
in Hb. Brotheri (H); Rio de Janeiro, Mte. Tijuca, Oct. 1893: E. Ule, 
Coll. N- 1688 (H), 1689 (H) sub Piltr. sediramea C. M.; Petropolis, in 
pseudobulbis Orchidearum: Hb. Döring 1862.
Pilotrichella sediramea C. Müll., Hedwigia 40: 85. 1901. Invalid name, 
lacking a description and mentioned in synonymy. Based on: [Brazil] 
Rio de Janeiro, Mte. Tijuca, Oct. 1893: E. Ule Coll. N- 1688, 1689 
(both H).
Pilotrichella rigens Card., Rév. Bryol. 37: 8. 1910. Protologue: Mexico. 
Etát de Hidalgo: Honey-station, 1904 (Pringle, n. 15061). Holotype: 
Plantae Mexicanae. State of Hidalgo, Honey Station, 10 May 1904, C. 
G. Pringle 15061 (PC). Isotype: Plantae Mexicanae. State of Hidalgo, 
Near Honey Station, 10 May 1904, C. G. Pringle 15061 (NY).
Pilotrichella flexilis war. robusta Broth. In: Thér., Mem. Soc. Cub. Hist. 
Nat. “Felipe Poey” 14: 360. 1940. Invalid name, lacking a description. 
Based on: Cuba, Sierra de Banao, Santa Clara (León 8,326) (NY).
Pilotrichella perrobusta P. de la Varde, Rév. Bryol. Lichénol. 19: 153. 
1950. Protologue: Madagascar. Sommet orientál du massif de Maro- 
jéjy (N.E.) a l’ouest de la haute Manantenina, affluent de la Lokoho.
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Gneiss et quartzite. Alt. 1850-2100 m. [H. Humbert]. Holotype: Ma- 
dagascar. Sommet orientál du massif de Marojéjy (Nord-Est) a l’ouest 
de la haute Manantenina, aílluent de la Lokoho. Gneiss et quartzite. 
Altitude. 1850-2137 m. Date de la récolte: 26 Mars-2 Avril 1949. Lég, 
H. Humbert & G. Cours (PC).
Pterobryopsis subcochlearifolia Thér. in Crum & Arzeni, Rév. Bryol. 
Lichénol. 22: 155. 1953. Invalid name, lacking a description and menti- 
oned in synonymy. Based on: Panamá, s.l., Bro. Hélion, 1906 (H).

Nomenclatural note. Wijk et al. (1967) considered P. araucarieti an 
illegitimate name because its syntypes included the type of a species (P. 
squarrulosa) of earlier priority. This is nőt so, rather the variety Pilotri­
chella araucarieti var. crassicaulis is illegitimate because its protologue does 
included the type of Pilotrichella squarrulosa.

Plants medium-sized to large, dűli, light green, green, yellow-green, 
reddish yellow, or golden brown, in loose mats, often with pendent strands. 
Primary stems yellow-red, creeping, in cross section with sclerodermis of 
4-6 small, thick-walled cells, cortical cells enlarged, firm-walled, hyaline to 
yellow, Central strand absent; rhizoids sparse, in circular clusters abaxially 
to the leaf insertions, dark red, smooth to finely roughened, mostly nőt 
branched. Paraphyllia absent. Pseudoparaphyllia absent, scale leaves pre- 
sent over branch buds. Leaves reduced, erect to appressed, ovate-oval, at 
times panduriform, 1.2-2.0 mm long, apex obtuse-rounded, mucronate to 
apiculate; leaf cells linear-flexuose, thick-walled, porosé, alar cells subquad- 
rate to short-rectangular. Secondary stems horizontal, erect or pendent, to 
30 cm long, irregularly branched; in cross section with sclerodermis of 4-5 
small, thick-walled, reddish orange cells, cortex cells enlarged, firm-walled, 
pale yellow, Central strand absent; axillary hairs 3-5 cells long, reddish 
throughout, basal cells 1-2, short, quadrate to subquadrate, upper cells 2-3, 
long-cylindrical; rhizoids nőt seen. Secondary stem and branch buds short 
and swollen; leaves broadly oblong-ovate, nőt ranked, turgid, spreading to 
erect-spreading írom the base, often with one margin broadly twisted in- 
ward when dry, erect to erect-spreading when wet, 1.7-3.0 mm long, to 1.6 
mm wide, concave, clasping at base, variously auriculate; apex acute, gene- 
rally mucronate, occasionally rounded or shortly apiculate, leaf tips mostly 
reflexed; margins broadly incurved above, often almost meeting at upper 
margins, entire below, usually serrulate below the apex; costa absent; leaf 
cells linear-flexuose, consistently porosé at base, porosé to occasionally smo­
oth above, médián cells 50-80 X 4-6 /im, basal cells shorter and broader, 
alar cells bulging in excavate groups, subquadrate to short-rectangular, 10- 
18 X 8-12 /zm, usually dark red or reddish orange. Plants at times with
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deciduous leaves on short branches. Dioicous. Perigonia gemmate, lateral 
on secondary stems and branches, 1.0-1.5 mm long, outer perigonial leaves 
clasping at base, squarrose-recurved above, 0.8-1.0 mm long, inner perigonia 
leaves broadly ovate, orange-red across the base, cells elongate-flexuose, po­
rosé throughout, costa absent; paraphyses and curved-cylindrical antheridia 
numerous. Perichaetia terminál on short lateral branches, unfertilized peri- 
chaetial to 2 mm long; paraphyses and archegonia numerous; leaves clasping 
below, squarrose above; fertihzed perichaetia with densely hairy vaginula; 
leaves sheathing, outer leaves to 1.5 mm long, inner leaves oblong-lanceolate, 
long-acuminate, 3.5-4.0 mm long; costa absent, laminál cells long-linear and 
porosé. Setae elongate, 3-15 mm long, smooth below and papillose above 
or papillose-roughened throughout, red. Capsules exserted, erect, óvóid to 
short-cylindrical, 1.8-2 mm long; exothecial cells subquadrate to irregu- 
larly short-rectangular, firm-walled; stomata superficial on neck; opercula 
long-rostrate, 1.6-2.0 mm long; annuli rudimentary; peristome yellowish 
white, exostome teeth 0.57 mm long, dorsal (outer) surface lightly hori- 
zontally striate at base, finely papillose above, trabeculae weakly developed 
on both sides, endostome nearly as long as exostome, basal membráné low, 
segments filamentous, narrowly perforated, papillose, ciha rudimentary or 
absent. Calyptrae cucullate, 3-6 mm long, densely hairy. Spores oblong, 
lightly roughened, 36-64 fim.

Etymology. The specific epithet flexilis is a Latin adjective meaning 
“pliánt or flexible” and refers to its long, flexuose, pendent stems.

Distribution. Mexico; Central America (Belize, Guatemala, El Salva­
dor, Honduras, Nicaragua, Costa Rica, Panamá); Caribbean (Cuba, Ja­
maica, Haiti, Dominican Republic, Puerto Rico, Guadeloupe, Dominica, 
Martinique); South America (Colombia, Venezuela, Ecuador, Peru, Bolívia, 
Brazil); Africa (Tanzania, Malagasy Republic).

Illustrations. Bartram (1949, Fig. 118 D -F ); Potier de la Varde (1950, 
Fig. 5); Sharp et al. (1994, Fig. 536); Churchill and Linares (1995, Fig. 
126 a-d); Buck (1998, Fig. 90 1-6); Duarte-Bello (1997, Pl. 202); Párrá 
Cuspoca et al. (1999, Fig. 42); Restrepo and Para Cuspoca (2000, p. 108- 
109); Gradstein et, al. (2001, Fig. 156 L -O ). Figures 3 & 4.

Ecology. Often pendent on tree trunks and branches, shrubs, palm 
fronds, vines, twigs, alsó on stumps, rotting logs, soil of road banks, bo- 
ulders, and on ground 600-3200 m (Central America); 550-2600 m  (West 
Indies); 750-3550 m (South America); 1700-2140 m (Africa).

Selected specimens examined. MEXICO. Baja California: Brandegee 
s.n. (NY); Chiapas: Breedlove 25849 (MO); Guerrero: Cioat 45663 (H, 
MEXU, MO, NY, US); Hidaldo: Pringle, Plantae Mexicanae 10468 (FH, 
H, JE, L, MO, NY, S); Jalisco: Crum 1061 (NY, US); Oaxaca: Norris 77587
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(MO); Puebla: Pringle 10856 (FH); Tamaulipas: Sharp 8713 (FH); Veracruz: 
Frahm 792298 (B, MO).

CENTRAL AMERICA. BELIZE. Cayo: Allén 15238 (M O); Toledo: 
Allén 18813 (BRH, MO). GUATEMALA. Alta Verapaz: Standley 92407 
(FH, NY); Chimaltenango: Standley 58729 (FH); Chiquiimila: Steyermark 
30601 (FH); El Progreso: Steyermark 43550 (FH); Guatemala: Standley 
80694 (FH, NY); Huehuetenango: Steyermark 484 73 (FH, NY, US); Ja- 
lapa: Steyermark 32487 (FH); Quezaltenango: Sharp 2207 (FH, MO, US); 
Sactepéquez: Standley 65103 (FH); San Marcos: Sharp 5472 (NY); Sololá: 
Steyermark 47236 (FH, MO, NY); Totonicapán: Standley 62651 (FH). EL 
SALVADOR. Ahuachapán: Monro et a1. 2051 (MO); Santa Ana: Davidse et 
al. 37193 (MO). HONDURAS. Atlántida: Allén 17364 (MO, TEFH); Co- 
mayagua: Allén 13999 (MO, TEFH); Cortés: Allén 14221 (MO, TEFH); 
El Paraíso: Nelson 4799 (MO); Francisco Morazán: Allén 12366 (MO, NY, 
TEFH); Lempira: Allén 11273 (MO, TEFH); Ocotepeque: Allén 14446 (MO, 
TEFH); Olancho: Allén 12699 (MO, TEFH). NICARAGUA. Esteli: Stevens 
16296 (MO, NIC, NY); Granada: Almedo 1459a (CINN, MO); Jinotega: 
Henrich & Stevens 421 (MO, NIC, NY); Matagalpa: Davidse et a1. 30505 
(MO, S); Rivas: Stevens 6543 (MO). COSTA RICA. Alajuela: Croat 43482 
(MO); Cartago: King C91-80 (MO); Heredia: Crosby 3879 (M O); Limón: 
Davidse et a1. 25797 (CR, MO); Puntarenas: Lyon 147 (MO); San Jósé: 
Cryptogamae exsiccatae 3599 (B, BM, H, L, MO, NY, S, US). PANAMA. 
Bocas Del Toro: Allén 5236 (H, MO); Chiiiquí: Allén 5346 (M O); Colón: 
Croat 33642B (MO); Darién: Allén 8896 (MO).

CARIBBEAN. CUBA. Granma: Pócs & Duany 9083A (MO, NY); 
Holguín: Acuna & Morton 3916 (NY); Sancti Spíritus: Clément & Léon 
6544 (NY); Santiago de Cuba: Buck 7738 (NY); Villa Clara: Pócs Sz Bor­
iid ! 9011/V (M O). JAMAICA. Portland: Crosby 3164 (MO); St. Andrew: 
Grout, North American Musci Pleurocarpi 389 (H, FH, MO, NY, S, US); St 
Thomas: Hegewald &z Hegewald 8146 (MO). HAITI. Sud: Ekman 606 (NY, 
S). DOMINICAN REPUBLIC. Peravia: Steere 23177 (NY); Puerto Plata: 
Reese 15446 (NY); La Vega: Norris 5724 (H, MO, NY). PUERTO RICO. 
Aguadilla: Steere 5602 (FH, MO, NY); Guayama: Steere 4627 (FH, MO, 
NY); Humacao: Steere 4018 (MO); Mayagüez: Steere 5514 (FH, MO, NY); 
Ponce: Steere 6178 (FH, MO). GUADELOUPE. L ’Herminier s.n. (FH, NY). 
DOMINICA. Elliott 669b (FH). MARTINIQUE. Webster 734 (BM).

SOUTH AMERICA. VENEZUELA. Aragua: Pursell et a1. 9290 (MO); 
Baxinas: Dórr et al. 4872 (MO, NY); Bolivár: Steyermark & Wurdack 844 (B, 
FH, MO, NY); Carabobo: Steyermark & Steyermark 95564 (MO); Distrito 
Federal: Steyermark et al. 127874 (MO); Falcon: GrifRn &; Wingfield PV- 
1646 (MO); Lara: Meijer et al. 124 (B, G, H, MO, NY, S, US, VEN); Mérida:
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GrifRn et al. 017476 (H, JE, MO, NY); Monagas: Steyermark 62111b (FH); 
Portuguesa: Steyermark et al. 126620 (MO); Táchira: Davidse & González 
22105 (MO); Trujillo: Liesner et al. 13031 (MO). COLOMBIA. Antioquia: 
MacDougal et al. 4446 (MO, NY); Boyacá: Churchill et al. 19011 (COL, 
MO, NY); Cauca: Barclay & Juajibioy 6022-A (MO); Chocó: Churchill et 
al. 14536 (NY); Magdaléna: Magdefrau 1066 (B); Narino: Ramírez 10929 
(MO); Norte de Santander: Steere 7307 (NY); Putumayo: Ramírez 10286 
(MO); Santander: Lewis 88-1307 (B, MO, NY); Valié: Churchill et al. 15342 
(CUVC, MO, NY). ECUADOR. Carchi: Steere 9098 (NY); Imbabura: So- 
h's 8264 (NY); Lója: Holm-Nielsen et al. 36 79 (MO, S); Morona-Santiago: 
Steere 27799 (NY); Napo: Steere 9139 (NY); Pastaza: Steere 8425 (NY); Pi- 
chincha: Steere & Balslev 25566 (H, NY); Zamora: Steere Sz Balslev 25826 
(NY). PERU. Cajamarca: Campos et al. 5252 (MO); San Martin: Smith 
C295 (MO). BOLÍVIA. Cochabamba: Price et al. 1476 (MO); La Paz: Le­
wis 89-990 (MO); Santa Cruz: Nee 40677 (MO, NY, S). BRAZIL. Bahia: 
Harley et al. 26238 (NY); Minas Geraes: Vitai & Buck 11535 (NY); Para- 
ná: Bauer, Musci Europ. et Amer. 2248 (BM, FH, H, L, MO, NY, S); Rio 
de Janeiro: Landrum 2181 (MO, NY); Rio Grande do Sül: Wasum et. al. 
4248 (MO); Santa Catarina: Vitai & Buck 12382 (NY); Sao Paulo: Schafer- 
Verwimp 6954 (MO).

AFRICA. TANZANIA. Kilósa: Inoue, Bryophyta Selecta Exsiccata 735 
(H, JE, MO, NY, S); Morogoro: Pócs 6467/D (MO, NY). M ALAGASY 
REPUBLIC. Antananarivo: Pool s.n. (NY). Antseranana: Crosby Sz Crosby 
7149 (BM, G, FH, H, MO, NY, US).

Pilotrichella flexilis is the most widespread species in the genus, there 
are thousands of herbárium collections of it. It is frequently encountered 
growing in dense pendent masses in shaded, very humid places. The species 
is remarkably stenotypic in most of its features and can often be recognized 
with a hand-lens by its usually golden-reddish color, turgid appearance, and 
erect-spreading leaves that are somewhat twisted above when dry and have 
consistently recurved mucros. Nőt all leaves in a single coHection are hable 
to have recurved mucros, bút the feature can always be found on at least 
somé (usually most) leaves. The leaves near the branch buds are especially 
likely to have recurved mucros.

The leaves of P. flexilis are absolutely ecostate and consistently have 
auriculate leaf bases with bulging-excavate, generally dark-red alar cells, 
hnear-flexuose, strongly porosé cells, and broadly incurved upper margins. 
There are somé collections of P. flexilis with straight-walled or very weakly 
porosé upper leaf cells. These collections alsó are consistently green to light- 
green in color, and this suggests the feature may be associated with even
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more shaded, humid habitats than is normál fór the species. The feature 
does nőt appear to be of taxonomic value since there are collections that 
exhibit all gradations of straight-walled to strongly porosé upper leaf cells.

The leaves of P. flexilis are characteristically mucronate, bút mucro 
length varies considerably within the species. Plants at one end of the va- 
riation have most leaves with rounded apices; leaves with distinct mucros 
occur only sporadically. This extreme is geographically centered in African 
and nomenclaturally centered on P. perrobusta.

Plants írom Central and South America, however, occasionally have 
this type of leaf variation. The opposite extreme occurs in the Caribbean 
(see i.e., Cuba, Pócs &: Borhidi 9011/W  MO) where somé plants with long 
mucronate leaves closely approach the leaves of P. cuspidans and P. maui- 
ensis. This Caribbean expression of P. flexilis differs írom P. cuspidans and 
P. mauiensis in having distinctly recurved leaf mucros.

Pilotrichella flexilis has exserted, shortly cylindrical capsules on setae 
that are usually 10 mm long. Its setae, however, vary írom 3 mm long to 15 
mm long. This variation in séta length does nőt appear to have taxonomic 
value since somé collections have single stems with setae that rangé 3 mm 
to 11 mm long.

The upper leaf margins directly below the apex in P. flexilis are ser- 
rulate as the result of projecting cell ends. There seems to be a direct cor- 
relation between the degree of upper leaf margin incurving and marginal 
serrulation. Leaves with the strongest incurved margins have the most dis­
tinct marginal serrulations. Somé collections of P. flexilis have leaves with 
entire margins, bút even these collections alsó have somé leaves with weakly 
serrulate upper leaf margins.

Pilotrichella flexilis has been confused with Squamidium nigricans 
(Hook.) Broth. and Phyllogonium viscosum (P. Beauv.) Mitt. These spe­
cies are similar to P. flexilis in overall aspect, they grow in pendent masses, 
and their leaves have recurved mucros. Squamidium nigricans is a smaller 
plánt than P. flexilis, it has spirally ranked leaves, and often the plants 
have an intense blackish color. It alsó differs írom P. flexilis in having im- 
mersed capsules, and leaves with long (bút faint) single costae. The alar 
cells in S. nigricans are more extensively developed than those of P. flexi­
lis, they are often hyaline rather than reddish yellow, and nőt as strongly 
bulging as the alar cells of P. flexilis. Phyllogonium viscosum and P. flexilis 
have auriculate leaves and linear-flexuose, strongly porosé leaf cells. The 
genus Phyllogonium is characterized by its distichous, conduplicate leaves 
and this feature usually can be relied on to separate it from P. flexilis. Phyl­
logonium viscosum however has swollen, turgid leaves that tend to obscure 
the distichous natúré of the leaves. The costa in P. viscosum varies from
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short-double to absent, and this feature can be used to distinguish it from 
P. flexilis which is absolutely ecostate.

There is a collection of P. flexilis at the Missouri Botanical Garden 
láb elled “Bermuda” The specimen is a duplicate from the “Elizabeth Gert- 
rude Britton Moss Herbárium” at the New York Botanical Garden. There is 
no dupbcate of this specimen at NY. It is very unlikely this specimen came 
from Bermuda which lacks the habitats and elevation commonly associated 
with P. flexilis. It seems more plausible that this is a labeling error.

2a. Pilotrichella flexilis form nudiramulosa (C. Müll.) Allén & Magill, 
forma nova.

Pilotrichella nudiramulosa C. Müll., Hedwigia 40: 85. 1901. Protologue:
Brazil. Brasilia, Sa Catharina, Serra Geral, ad truncos Araucariae Bra-
siliensis: E. Ule, Junio 1890, Coll. N- 867. Lectotype: Brasilia, prov. S.
Catharina, Serra Geral, an Stammen von Araucaria, Junii 1890. lég. E.
Ule 867 (H).
Etymology. The epithet nudiramulosa combines the Latin adjectives 

nudus “naked” and ramulosus “bearing branchlets” in reference to its short 
branches with deciduous leaves.

Distribution. Mexico; Central America (Costa Rica, Panama); South 
America (Colombia, Ecuador, Peru, Brazil); Africa (Madagascar).

Illustration. Figure 2 F.
Ecology. On tree trunks and branches; 800-2700 m.
Selected specimens examined. MEXICO. Chiapas: Breedlove 14403 

(MO); Hidalago: Vela 598 (US); Veracruz: Arséné 8003 (FH).
COSTA RICA. Alajuela: Brenes 16691 (FH, NY); Cartago: Standley 

33582 (FH, US); Heredia: Tonduz s.n. [Pl. Costaricensis N - 5680] (G); Pun- 
tarenas: Babéi 6211 (CR, MO, NY); San Jósé: Crosby 10882 (CR, MO). 
PANAMA. Chiriquí: Croat 13746 (MO).

COLOMBIA. Cundinamaxca: Apollinaire s.n. (G). ECUADOR. Lója: 
Lója: André K1801 [8 Nov.] (NY); Pichincha: Spruce 1232 (BM). PERU. 
Arequipa: André K1801 [17 Nov. 1876] (FH); BRAZIL. Rio Grande do Sül: 
Lindman 122 (BM, H, S); Santa Catarina: Ule 169 (B, BM, FH, JE, L, NY, 
S); Sao Paulo: Wacket 1235 (H).

MALAGASY REPUBLIC. Antseranana: Magill et a1. 9948 (MO).

Pilotrichella flexilis form nudiramulosa is generally a smaller plánt than 
most collections of P. flexilis. Typically it has short branches with leaves 
so deciduous that the branches are often naked. Plants of P. flexilis form 
nudiramulosa exhibit considerable gametophytic variation throughout their 
rangé, especially in the development of deciduous leaves. Gametophytic va­
riation in form nudiramulosa shows more or less discrete geographical pat-
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terns, and this may indicate the taxon is nőt monophyletic. Rather the 
multiple evolution of this form may have been dxiven by the fact that deci- 
duous leaves in a species rarely producing sporophytes would significantly 
increase the ability of the plants to spread asexually.

Pilotrichella mauiensis is similar in size to form nudiramulosa, and so- 
metimes it alsó has short branches with deciduous leaves. The presence of 
flagelliform branch tips in P. mauiensis as well as slender branchlets with 
microphyllous leaves will often distinguish it from P. flexilis form nudiramu­
losa. Purthermore, the leaves of P. mauiensis are nőt nearly as auriculate 
at base as those of P. flexilis, and its usually cuspidate leaf apices axe erect 
rather than recurved.

The ranges of P. flexilis form nudiramulosa and P. mauiensis overlap in 
Central America and Mexico. Unfortunately, collections of form nudiramu­
losa in these regions have inconsistently recurved leaf mucros. These collec­
tions axe exceedingly difficult to distinguish from collections of P. mauiensis 
that have short cuspidate leaves. When slender branchlets and flagelliform 
branch tips are alsó absent from the collections of P. mauiensis with short 
cuspidate leaves the two taxa are essentially indistinguishable.

3. Pilotrichella mascarenica (C. Müll.) Jaeg., Bér. Thátigk, St. Gal- 
lischen Naturwiss. Ges. 1875-76: 259. 1877. Neckera mascarenica C. Mull., 
Bot. Zeitung (Berlin) 17: 237. 1859. Protologue: Réunion. Insula Borboniae: 
Bory de St. Vincent. Lectotype: Isié de Bourbon, Bory St. Vincent (G). Iso- 
lectotypes: Isié de Bourbon, Bory St. Vincent (BM); Bourbon, Bory (L); 
Mascareignes, Bory de St. Vincent (H).

Pilotrichella isleana Besch., Ann. Soc. Nat., Bot. sér. 6, 10: 267. 1880. 
Protologue: Réunion. La Réunion: plaine des Cafres, associé au Phyllo- 
gonium, G. de L — Isié, 1875. Holotype: La Réunion. Plaine de Cafres, 
G. de Isié (BM).

Pilotrichella isiéi Besch. ex Kindb., Enum. Bryin. Exot., Suppl. 2. 102. 
1891, orthographical variant of P. isleana Besch.
Pilotrichella hampeana Kiaer. In: Wright, J. Bot. 26: 266. 1888, invalid 
name, lacks a description. Based on: Madagascar, Mt. Ankaraira (Bor- 
gen 30). Musci Madagascarienses, Herb. Kiaer. In montibus Ankaraira 
1877-1879 légit M. Borgen N - 30 (H); Musci Madagascarienses, Herb. 
Kiaer. In montibus Ankaraira 1875 légit M. Borgen N - 30 (L).

Nomenclatural note. The two specimens on which the name Pilotri­
chella hampeana is based bear identical printed labels. The label on the 
specimen from L, however, has the date 1879 inked out and the date 1877 
changed to 1875.
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Plants small to medium-sized, dűli, light green, green, yellow-green, 
or golden brown, in loose mats often with pendent strands. Primary stems 
red, creeping, in cross section sclerodermis with 4-5 small thick-walled cells, 
cortical cells enlarged, íirm-walled, hyaline to yellow, Central strand absent; 
rhizoids sparse, in circular clusters abaxially to the leaf insertions, dark red, 
smooth, mostly nőt branched. Paraphyllia absent. Pseudoparaphyllia ab­
sent, scale leaves present over branch buds. Leaves reduced, erect to appres- 
sed, ovate-oval, at times panduriform, to 1.4 mm long, apex obtuse-rounded, 
mucronate to apiculate; leaf cells linear-flexuose, thick-walled, porosé, alar 
cells subquadrate to short-rectangular. Secondary stems arising irregularly 
from the primary stems, often pendent, to 14 cm long, irregularly branched, 
in cross section sclerodermis with 4-5 small, thick-walled, reddish orange 
cells, cortex cells enlarged, firm-walled, pale yellow, Central strand absent; 
axillary hairs, 3-4 cells long, basal cells 1-2, short, quadrate to subquad­
rate, reddish, upper cells 2, long-cylindrical, yellowish; rhizoids rare, at base 
of branches, dark red, smooth, mostly nőt branched. Secondary stem and 
branch buds short and swollen; leaves oblong-ovate, nőt ranked, turgid, erect 
to erect-spreading from the base when dry, erect-spreading when wet, 1.2- 
1.6 mm long, concave, clasping at base, variously auriculate; apices acute, 
mucronate to shortly apiculate, leaf tips often reflexed; margins broadly 
incurved above, usually meeting or overlapping at upper margins, entire be- 
low, usually serrulate below the apex; costa absent; leaf cells linear-flexuose, 
porosé, médián cells 30-60 X 3-4 finí; basal cells shorter and broader, alar 
cells bulging in excavate groups, subquadrate to short-rectangular, 10-28 
X 10-20 fim, usually dark red or reddish orange. Dioicous. Perigonia gem- 
mate, lateral on secondary stems and branches, 1.0 mm long, outer perigo- 
nial leaves clasping at base, erect to recurved above, 0.8-1.0 mm long, inner 
perigonia leaves broadly ovate, orange-red across the base, cells elongate- 
flexuose, porosé throughout, costa absent; paraphyses and curved-cylindrical 
antheridia numerous. Perichaetia terminál on short lateral branches, unfer- 
tilized perichaetial to 2 mm long; paraphyses and archegonia numerous; 
leaves clasping below, squarrose above; fertilized perichaetia with densely 
hairy vaginula; leaves sheathing, outer leaves to 1.5 mm long, inner leaves 
oblong-lanceolate, long-acuminate, 3.5-4.0 mm long; costa absent, laminál 
cells long-linear, porosé. Setae elongate, 7-8 mm long, smooth below and 
papillose above, red or reddish brown. Capsules exserted, erect, óvóid to 
short-cylindrical, 1.5-2 mm long; exothecial cells subquadrate to shortly 
and irregularly rectangular, firm-walled; stomata superficial on neck; oper- 
cula long-rostrate, 1.5 mm long; annuli rudimentary; peristome yellowish 
white, exostome teeth 0.42 mm long, dorsal (outer) surface lightly horizon- 
tally striate at base, finely papillose above, trabeculae weakly developed
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on both sides, endostome 2/3 the exostome length, basal membráné low, 
segments filamentous, narrowly perforated, papillose, cilia rudimentary or 
absent. Calyptrae cucullate, 3-4 mm long, densely liairy. Spores oblong, 
spherical, rounded-triangular, lightly roughened, 34-54 fim.

Etymology. The speciíic epithet mascarenica refers to the Mascarene 
island group (Réunion, Mauritius, Rodrigues).

Distribution. Africa (Malagasy Republic, Réunion).
Illustration. Figure 5.
Ecology. On tree bark and twigs, often pendent from trees; 1350- 

2200 m.
Specimens examined. AFRICA. MALAGASY REPUBLIC. Antanana- 

rivo: Crosby &; Crosby 5272 (MO), 5383 (M O), Cremers 1763 (MO), Cam- 
boué (H, S), Borgen 30 (H, L), Villaume (FH); Antseranana: Dufournet 
(S); Fianarantsoa: Crosby & Crosby 6830 (MO); Mahajanga: Humbert & 
Capuron s.n. (S), 29/11 1901, indigenous collector (L). REUNION. Arron- 
dissement au Vént: Bory St. Vincent (BM, G, H, L), Een 350 (MO, S), 321 
(S); Arrondissement su le Vént: Chauvet, 1894, (FH, S), Crosby & Crosby 
9006 (FH, G, H, L, MO, NY, PC, S, US).

Pilotrichella mascarenica is a small to médium sized species with ob- 
long-ovate leaves that have inconsistently recurved apices. It is identical 
in size to somé forms of P. mauiensis, bút that species differs írom P. 
mascarenica in having cuspidate leaves with erect apices. Many collections 
of P. mauiensis alsó differ from P. mascarenica in having short branches 
with deciduous leaves, ílagelliform branch tips or slender branchlets with 
microphyllous leaves. Pilotrichella mascarenica is identical to P. flexilis in 
many features, and both species have enlarged, irregularly shaped spores. 
The leaves of P. mascarenica, however, have strongly incurved upper leaf 
margins that commonly overlap just below the apex. It further differs from 
P. flexilis in having shorter, narrower leaves, and shorter setae.

Pilotrichella mascarenica is the same size as most species of Ortho- 
stichella. Typically Orthostichella has spirally arranged (especially branch) 
leaves, and this feature usually distinguishes it from P. mascarenica. There 
axe somé collections of Orthostichella with leaves indistinctly spirally ranked 
and these can be difficult to distinguish from P. mascarenica. The alar 
cells in all species of Orthostichella, however, are weakly differentiated and 
because they are nőt excavate-bulging the individual cells can be clearly 
seen.

4. Pilotrichella mauiensis (Suli.) Jaeg., Bér. Thatigk. St. Galhschen Na- 
turwiss. Ges. 1875-76: 255. 1877. Meteorium mauiensis Suli., Proc. Amer. 
Acad. Árts 3: 182. 1855. Protologue: Hawaii. East Maui, Sandwich Islands;
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on the north bank of the Crater, at an elevation of 10,200 feet. Holotype: 
East Maui, Sandwich Islands; on the north bank of the crater Haleakala, 
U.S.E.E. Wilkes 1838/42 (FH). Isotypes: East Maui, north Bauky [sic] Cra­
ter, 10200 ft high! Sandwich Island, Herbárium of the U. S. Exploring Expe- 
dition under the Command of Capt. Wilkes (NY); East Maui, Wilkes Expl. 
Exp. (NY); East Maui, North Bank of Crater, 10200 ft alt. Sandwich Isds. 
U. S. Ex. (NY); Hawaii, Wilkes Exped. E. Maui (FH).

Pilotrichella flagellifera Besch., Mexic. Pl. 39. 1872, illegitimate name, 
protologue includes an earlier name in synonymy. Based on: Mejico (Eh- 
renberg); Orizaba (Bourgeau). Mexico, Orizaba, 1866: Bourgeau, Herb. 
Émil Bescherelle: 1900. (BM). Mexico. lég. C. Ehrenberg (BM); Mexico. 
C. Ehrenberg (BM); Mexico, Orizaba, Herb. Hampe 1881 (BM).
Pilotrichella cochlearifolia var. flagellifera Besch., Mém. Soc. Sci. Nat. 
Cherbourg 16: 223. 1872. Protologue: Mexico. Orizaba (Bourgeau). Ho­
lotype. Mexico, Orizaba, 1866: Bourgeau, Herb. Emil Bescherelle: 1900. 
(BM).
Meteorium vulcanicum Mitt, In: Seem., FI. Vit. 395. 1873. Protologue: 
Hawaii. Hawaii ad montem ignivomen (Macrae! in Herb. Musaei Brit.). 
Isotype. Owyhee. ad m. ignivomen. Macrae, Jan. 1825, sin. coll. (FH).

Pilotrichella desmoclada C. Müll., Flóra 82: 464. 1896. Weymouthia 
desmoclada (C. Müll.) Broth., Nat. Pflanzenfam. 1(3): 812. 1906. Pro­
tologue: Hawaii. Insulae Hawaiicae, sine loco speciali, séd vero-simihter 
e regionibus altioribus: Dr. Hillebrand. Lectotype: Hawaii: sine loco de- 
signato. lég. Dr. Hillebrand (H, designated here). Isotypes: Hawaii: sine 
loc spec., lég. Dr. W. Hillebrand (FH); Hawaii, lég. Hillebrand (H).
Nomenclatural note. There is somé confusion surrounding the type ma­

tériái of P. cochlearifolium and P. flagellifera. This is because the protolo- 
gues of P. cochlearifolium and P. flagellifera cite similar specimens AHabitat 
in regno Mexicano, ubi légit Cl. C. Ehrenberg [P. cochlearifolium] or Mejico 
(.Ehrenberg) [P. flagellifera], and all available type matériái give only “Me­
xico lég. C. Ehrenberg" or “Mexico. C. Ehrenberg" on their labels. This 
group of specimens represents two species; the matériái in BM is P. flagel­
lifera (=  P. mauiensis), and the matériái in H, JE, S is P. cochlearifolia (= 
P. flexilis).

Plants medium-sized, dűli, light green, yellow-green, or golden brown, 
in stiff mats, sometimes with pendent strands. Primary stems yellow-red 
to red, creeping, in cross section sclerodermis with 4-6 thick-walled cells, 
cortical cells enlarged, firm-walled, hyaline to yellow, Central strand absent; 
rhizoids in circular clusters abaxially to the leaf insertions, daxk-red, smo-
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oth to finely roughened, mostly nőt branched, Paraphyllia absent. Pseudo- 
paraphyllia absent, scale leaves present over branch buds. Leaves reduced, 
erect-clasping, broadly ovate, auriculate at base, 0.8-1.0 mm long; apices 
acuminate, hair-pointed; leaf cells linear-ílexuose, thick-walled, porosé, alar 
cells dark red, subquadrate to short-rectangular, upper margins serrulate. 
Secondary stems arising irregulaxly from the primary stems, creeping or 
pendent, to 25 cm long, irregularly branched; in cross section sclerodermis 
with 4-5 small, thick-walled, reddish orange cells, cortex cells enlarged, firm- 
walled, pale yellow, Central strand absent; axillary hairs 4-5 cells long, basal 
cells 1-2, short, quadrate to subquadrate, reddish, upper cells 2-3, long- 
cylindrical, reddish; rhizoids present. Secondary stem and branch apices 
short and swollen; leaves ovate to oblong-ovate, nőt ranked, wide-spreading 
to erect-spreading, margins incurved when dry, erect-spreading when wet, 
1-2 mm long, concave, clasping at base, rounded to the insertion or we- 
akly auriculate; apex acuminate, long or short cuspidate, leaf tips straight 
nőt reflexed; margins broadly incurved above, entire below, serrulate below 
the apex; costa absent; leaf cells linear-flexuose, porosé throughout, médián 
cells 16-50 X 3-4 îm; basal cells shorter and broader, alar cells in bul- 
ging, excavate groups, subquadrate to short-rectangular, 14-20 X 2-12 /J.m, 
yellow-red, reddish orange or red. Plants often having slender branches with 
microphyllous leaves, flagelliform branch tips, or deciduous leaves. Dioicous. 
Perigonia gemmate, lateral on secondary stems and branches, 1.0-1.3 mm 
long, outer perigonial leaves clasping at base, squarrose recurved above, 0.8- 
1.0 mm long, inner perigonia leaves broadly ovate below, long-acuminate 
above, orange-red across the base, cells elongate-flexuose, porosé through­
out, costa absent; paraphyses and curved-cylindrical antheridia numerous. 
Perichaetia terminál on short lateral branches, imfertilized perichaetia to 
2.5 mm long; paraphyses and archegonia numerous; leaves clasping below, 
squarrose above; fertilized perichaetia with hairy vaginula; leaves sheathing, 
outer leaves to 2.0 mm long, inner leaves oblong-lanceolate, long-acuminate, 
3 mm long; costa absent, laminál cells linear and porosé. Setae elongate, 5-15 
mm long, smooth to lightly roughened below, papillose above, red. Capsules 
exserted, erect, óvóid to short-cylindrical, 1.5-2.0 mm long; exothecial cells 
subquadrate to short, irregularly rectangular, firm-walled; stomata superfi- 
cial on neck; opercula long-rostrate, 1.0-1.5 mm long; annuli rudimentary; 
peristome yeüowish white, exostome to 0.5 mm long, dorsal (outer) surface 
lightly horizontally striate at base, finely papillose above, trabeculae we- 
akly developed on both sides, endostome 2/3 the exostome length, basal 
membráné low, segments filamentous, narrowly perforated, papillose, cilia 
rudimentary or absent. Calyptrae cucullate, hairy, to 3.5 mm long. Spores 
round, irregularly rounded to oblong, hghtly roughened, 20-28 /mi.
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Etymology. The specific epithet mauiensis refers to tlie Hawaiian island 
on which the type of the species was collected.

Distiibution. Hawaii; Mexico; Caribbean (Cuba); Central America (Be- 
lize, Guatemala, Honduras, Nicaragua, Costa Rica, Panama); South Ame­
rica (Bolivia).

Illustrations. Bartram (1933, Fig. 125). Figures 6 & 7.
Ecology. On tree trunks, pendent from branches, on shrubs, vines or 

twigs; 120-3109 m.
Selected specimens examined. HAWAII. Hawaii: Skottsberg 1341 (FH, 

H, S); Kauai: Small, Mosses o f the Hawaiian Islands 10 (F,' FH, L, MO, NY, 
S); Maui: Hoe, Bryophyta Hawaiica Exsiccata 37 (B, FH, H, MO, NY, S); 
Oahu: Forbes, 2/12-19/09 (FH, L).

MEXICO. Chiapas: Hermann 26405 (H, MO, NY); Guerrero: Croat 
45624A (FH, G, H, MO, NY, US); Hidalgo: Pringle, Plantae Mexicanae 
10417 (B, BM, FH, G, H, JE, L, MO, NY, S); Jalisco Crum 892 (S); Oaxaca: 
Maldonado & Martin 237 (MO); Puebla: Cárdenas 89 (H); San Luis Potosi: 
Ferguson 7 (NY); Tamaulipas: Pursell 5631 (MO); Veracruz: Hermann 28836 
(NY).

CUBA. Santiago de Cuba: Clément 309 (NY).
BELIZE. Toledo: Allén 18831 (BRH, MO). GUATEMALA. Alta Vera- 

paz: Standley 90725 (FH); Zacapa: Steyermark 43227 (FH). HONDURAS. 
Atlántida: Allén 17399A (MO); Lempira: Allén 11596 (MO); Yoro: Allén 
13589 (MO). NICARAGUA. Esteli: Stevens & Grijalva 15632 (MO, NIC); 
Jinotega: Henrich & Stevens 283 (MO); Matagalpa: Granow de la Cerda 
2167 (MO, NY). COSTA RICA. Alajuela: Brenes 16985 (NY); Cartago: 
Standley 41487 (FH, JE, S, US); Guanacaste: Dodge et a1. 7915 (FH); He­
redia: Crosby 108 70 (H, NY); Puntarenas: Croat 47131 (MO); San Jósé: 
Stevens 13704 (MO). PANAMA. Chiriquí: Croat 16057 (MO, S).

BOLÍVIA. Santa Cruz: Herzog 3991 (JE).

Pílotrichella mauiensis was described from the Hawaiian islands and 
the species exhibits considerable variation there in plánt size and overall 
aspect. Bartram (1933), however, considered the leaf characters of the spe­
cies so consistent that he included all of its forms in a single species. The 
Hawaiian collections of P. mauiensis are instructive in showing important 
variations nőt only in plánt size and aspect, bút in leaf cuspid length, as well 
as the presence/absence of both flagelliform branch/stem apices and slender 
branchlets with microphyllous leaves. The plánt variations exhibited by the 
Hawaiian plants, however, do nőt demonstrate the full rangé of variation 
found in the species. Fór example, plants of P. mauiensis from Southern 
Mexico, Guatemala, Belize, and northern Honduras can be especially large
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and have long-cuspidate leaves (see e.g., Hermann 28836 NY or Allén 17364 
MO). When íirst encountered this extreme Neotropical expression seems to 
be distinct írom the Hawaiian P. mauiensis. The species, however, when ta- 
ken as a whole shows complete intergradation in size and leaf cuspid length. 
Furthermore, leaf cuspid length is remarkably variable within single collec- 
tions. Critical features that separate P. mauiensis írom other members of 
Pilotríchella include its erect, usually cuspidate leaf apices, weakly auricu- 
late leaf bases, alar cells differentiated in a relatively small, discrete area, 
the occurrence of flagelliform branch apices, and the presence of slender 
branchlets with microphyllous leaves.

Although the slender branchlets in this species appear to be axillary, 
they in fact arise on the dorsal side of the leaf from the line of alar cells 
that marks the transition from the alar region to the laminál cells. Since 
they originate from a single cell they are extremely deciduous. When young 
the branchlets have the same appearance as the axillary propagula found in 
Pohlia Hedw., and as they begin to elongate they look similar to the axil­
lary brood branches of Pseudotaxiphyllum elegáns (Brid.) Iwats. When fully 
formed they can be 15 mm long and have microphyllous leaves with axillary 
brood bodies. These branchlets alsó occur around branch primordia. New­
ton (2002) gives an excellent, detailed account of these branchlets. Newton 
(2002) attributes these structure to P. flexilis, bút flagelliform branchlets are 
unknown in that species and her plants almost certainly are P. mauiensis.

The leaf apices of P. reesei and P. mauiensis are similar, and both 
species have short, swollen apical buds as well as slender branchlets. Pilot- 
richella reesei, however, never has flagelliform branch apices, and its leaves 
are distinctly auriculate with extensively developed alar cells. Purthermore, 
the leaves of P. reesei differ from those of P. mauiensis in occasionally ha- 
ving shortly mucronate, recurved apices.

The leaves of P. flexilis and P. mauiensis are similar in the form and 
distribútion of their alar cells, and both species can have deciduous leaves. 
Plants of P. flexilis are generally larger than those of P. mauiensis, and 
their leaf apices are more consistently mucronate with most of the apices 
distinctly recurved. Pilotrichella flexilis alsó never has flagelliform branch 
apices or slender branchlets.

5. Pilotrichella reesei Allén & Magill, sp. nov.
TYPE: Dominican Republic. Prov. La Yega: 12 km S of Constanza on 

road to Valié Nuevo, 6000 feet, 18o52’N, 70o42’W, 9 January 1987, William 
R. Buck 14015 (holotype NY).

Species haec a P. cuspidanti foliis breviter cuspidatis vei mucronatis 
differt.
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Plants slender to medium-sized, dűli, light green, yellow-green, red- 
dish yellow, or golden brown, in loose or stiíf mats, at times with pendent 
strands. Primary stems yellow-red, creeping, in cross section sclerodermis 
with 4-6 cells thick-walled cells, cortex cells enlarged, thick-walled, hyaline 
to yellow, Central strand absent; rhizoids sparse, in circular clusters abaxi- 
ally to the leaf insertions, dark-red, smooth to finely roughened, mostly nőt 
branched. Paxaphyllia absent. Pseudoparaphyllia absent, scale leaves present 
over branch buds. Leaves reduced, erect to appressed, broadly ovate, auricu- 
late at base, 0.9-1.5 mm long, acuminate, hair-pointed; cells linear-flexuose, 
thick-walled, porosé, alar cells dark red, subquadrate to short-rectangular, 
upper margins serrulate. Secondary stems arising irregularly írom the pri­
mary stems, often pendent, to 10 cm long, irregularly branched; in cross 
section sclerodermis with 4-5 small, thick-walled reddish orange cells, cor­
tex cells enlarged, íirm-walled, pale yellow, Central strand absent; axillary 
hairs reddish throughout, 3-5 cells long, basal cells 1-2, short, quadrate to 
subquadrate, upper cells 2-3, long-cylindrical; rhizoids nőt seen. Secondary 
stem and branch apices somewhat elongate and terete to short and swollen; 
leaves ovate-deltoid to broadly ovate, nőt ranked, wide-spreading to erect- 
spreading írom the base, margins incurved dry, erect to erect-spreading 
when wet, 1.7-2.5 mm long, concave, clasping at base, auriculate; apices 
mucronate to short cuspidate, leaf tips straight or reflexed; margins bro­
adly incurved, entire below, serrulate below the apex; costa absent; leaf cells 
linear-flexuose, porosé throughout, médián cells 40-60 X 3-5 //m; basal cells 
shorter and broader, alar cells bulging in strongly differentiated, excavate 
groups, subquadrate to short-rectangular, 14-30 X 10-14 /im, yellow-red, 
reddish orange or red. Dioicous. Perichaetia terminál on short lateral bran- 
ches, unfertilized perichaetia to 1.5 mm long; paraphyses and archegonia 
numerous; leaves clasping below, squarrose above, costa absent, cells linear 
and porosé. Perigonia and sporophytes nőt seen.

Etymology. This species is named fór the American bryologist and 
Calymperaceae speciálist William Dean Reese (10 September 1928-4 Feb- 
ruary 2002).

Distribution. Mexico and the Caribbean (Cuba, Dominican Republic, 
Puerto Rico).

Illustration. Figure 8.
Ecology. On tree trunks, old fern fronds, and logs; 1000-1829 m.
Selected specimens examined. MEXICO. Chiapas: Halé & Soderstrom 

20251 (MO).
CUBA. Sancti Spíritus: Pócs & Borhidi 3. X. 1978 (NY); Santiago 

de Cuba: Buck 7733 (NY). DOMINICAN REPUBLIC. Barahona: Zanoni 
et a1. 30212 (MO); La Estrelleta: Reese 15340 (NY); La Vega: Buck 7959
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(NY); Peravia: Steere 22838 (NY). PUERTO RICO. Ponce: Laubengayer 
s.n. (MO, NY).

Pilotrichella reesei does nőt appear to have a single unique feature, 
rather its distinctiveness resides in the presence of a unique combination 
of features found variously in P. cuspidans, P. mauiensis, and P. flexilis. 
The species has been confused with P. flexilis and P. cuspidans, e.g., somé 
collections of P, reesei originally named P. cuspidans were later annotated 
as P. flexilis, and others originally named P. flexilis were annotated P. 
cuspidans.

Plants of P. reesei usually have attenuate stem apical buds, and le- 
aves that are distinctly auriculate. These two features are indicative of P. 
cuspidans. In addition, the leaves of P. reesei have the extensive alar cell de- 
velopment characteristically foimd in P. cuspidans. These same collections, 
however, usually have short, swollen branch apical buds, and occasionally 
collections have flagelliform branchlets. These latter two features are asso- 
ciated with P. flexilis and P. mauiensis. The leaves of P. reesei are never as 
long-pointed as those of P. cuspidans, rather they vary írom short cuspidate 
(identical to those of P. mauiensis) to mucronate (identical to those of P. 
flexilis). Significantly adding to the confusion surrounding this species is the 
fact that while usually the leaf apices are erect (a feature of P. cuspidans 
and P. mauiensis), occasionally its short mucronate leaves have

distinctly recurved apices (a critical feature of P. flexilis). On the basis 
of its distinctive alar cell development P. reesei seems more closely related 
to P. cuspidans than to either P. mauiensis or P. flexilis.

6. Pilotrichella vermiformis Allén & MagiR, sp. nov.
TYPE: Peru. Dept. San Martin, Prov. Riója, Strasse Chachapoyas- 

Moyobamba km 397, w-exponierter Hang im Bergregenwald auf Sandstein, 
1500 msm, 30 August 1982, J.-P. Frahm, P. Geissler, S. R. Gradstein, G. 
Philippi, W. Schultze-Motel 196 (holotype B, isotypes H, MO, NY).

Species haec a P. flexili foliis brevioribus cum superis marginibus bre- 
viter incurvis difiért.

Plants small to medium-sized, dűli, light green to brown-green, in lo- 
ose, pendent mats. Primary stems nőt seen. Secondary stems long, trailing, 
and often pendent, to 12 cm long, irregularly branched, branches numerous, 
short or elongate, the elongate branches identical to the secondary stems; in 
cross section sclerodermis with 4-5 small, thick-walled, reddish orange cells, 
cortex cells enlarged, firm-walled, pale yellow, Central strand absent; axil- 
lary hairs reddish throughout, 3-5 cells long, basal cells 1-2, short, quadrate 
to subquadrate, upper cells 2-3, long-cylindrical; paxaphyllia absent; pseu- 
doparaphyllia absent, branch primordia with scale leaves; rhizoids sparse,
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in circular clusters abaxially to the leaf insertions, dark-red, smooth to fi- 
nely roughened, mostly nőt branched. Secondary stem and branch apices 
short and swollen; leaves broadly ovate to obovate, at times panduriform, 
nőt ranked, erect-spreading, margins incurved when dry, erect when wet, 
1.2-1.6 mm long, concave, clasping at base, auriculate; apices acute to bro­
adly rounded, mucronate, leaf tips straight or reflexed; margins shortly in­
curved to pláne, entire to obscurely serrulate above; costa absent; leaf cells 
linear-flexuose, porosé throughout, médián cells 26-66 X 3-5 /v.m; basal cells 
shorter and broader, alar cells bulging in strongly differentiated excavate 
groups, subquadrate to short-rectangular, 14-20 X 10 fim, yellowish red. 
Perigonia gemmate, lateral on secondary stems and branches, to 1.0 mm 
long, outer perigonial leaves clasping at base, squarrose recurved above, to 
1.0 mm long, inner perigonia leaves broadly ovate below, acuminate above, 
orange-red across the base, cells elongate-flexuose, porosé throughout, costa 
absent; paraphyses and curved-cylindrical antheridia numerous. Perichaetia 
and sporophytes nőt seen.

Etymology. The specific epithet vermiformis refers to the turgid, worm- 
like appearance of its stems and branches.

Distribution. South America (Peru).
Illustration. Figure 9.
Ecology. Apparently epiphytic; 1500-1550 m.
Specimens examined. PERU. Huánuco: Plowman & Schunke 11723A 

(NY); San Martin: Frahm et a1. 186 (B, NY), 196 (B, H, MO, NY).

Pilotrichella vermiformis is a small to medium-sized species with turgid 
stems/branches, and short, often obovate leaves that are broadly rounded 
to mucronate at the apex. The species alsó characteristically has pláne or 
weakly incurved upper leaf margins. The leaf apices of P. vermiformis are 
usually erect, especially those of the stem/branch apical buds, bút somé le­
aves have recurved apices. The presence of somé leaves with recurved apices 
and alar cells that are restricted to small, bulging, excavate groups indicates 
P. vermiformis is close to P. flexilis. Pilotrichella flexilis is a larger plánt 
than P. vermiformis and its upper leaf margins are much more broadly in­
curved. Pilotrichella vermiformis is similar in size to P. mascarenica, bút 
that species has narrower, more abruptly acute leaves, and strongly incurved 
upper leaf margins that commonly overlap below the apex.

Type nőt seen.
Pilotrichella thunbergii (Brid.) Jaeg., Bér Thátigk. St. Galhschen Na-
turwiss. Ges. 1875-76: 258. 1877. Hypnum thunbergii Brid., Muscol. Re-
cent. 2(2): 172. 1801. Isothecium thunbergii (Brid.) Brid., Bryol. Univ.
2: 381. 1827. Meteorium thunbergii (Brid.) Mitt., J. Linn. Soc., Bot. 12:
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432. 1869. Protologue: Jamaica. In Jamaica habitat, nnde Cél. Thun- 
bergius ad Jussioeum anno 1788 misit.
Wijk et al. (1967) rnake this a synonym of Pilotrichella flexilis on the 

authority of Crum and Steere (1957). In fact, Crum & Steere (1957) and 
Crum & Bartram (1958) list this taxon as a synonym of Orthostichella he- 
xasticha (Schwaegr.) Buck. The protologue fór Hypnum thunbergii indicates 
the plánt came írom Jamaica, and it has double costate, six-ranked leaves. 
These features indicate the taxon does nőt belong in Pilotrichella. Ortho­
stichella hexasticha has never been collected in Jamaica, and it seems likely 
Hypnum thunbergii is an older species name fór Orthostichidium guyanense 
(Mont.) Broth. The type of Hypnum thunbergii Brid. is nőt present at B, it 
may be at PC.

Excluded species
1. Pleurozium quitense (Mitt.) Allén & Magill, comb. nov.
Meteoriam quitense Mitt., J. Linn. Soc., Bot. 12: 439. 1869. Pilotrichella 
quitensis (Mitt.) Jaeger, Bér. Thatigk. St. Gallischen Naturwiss Ges. 
1875-76: 257. 1877. Protologue: Ecuador. Andes Quitenses, Jameson; 
in monte Pichincha (11,000 ped.), Spruce n. 1042. Lectotype (designa- 
ted here): Ecuador. Andes Quitense in monte Pichincha (11,000 ped), 
Spruce 1042 (BM); isolectotypes: And. Quito (ad terram mihi videtur!), 
Spruce 1042 (H), Pichincha, Spruce s.n. (NY); syntype: Pichincha, S. 
A., Jameson s.n. (NY).
Hypnum quitense Mitt. In: Spruce, Cat. Musc. 15. 1867, invalid name, 
lacks a description.
Lembophyllum bolivianum Herz., Biblioth. Bot. 87: 123. 1916. Protolo­
gue: Bolivia. Zwischen Gras in dér Felsschlucht von Toncoli, ca. 3500 m, 
N- 4382 [Herzog]; an dér Waldgrenze des Rio Saujana ca. 3500 m, N- 
3250/a [Herzog]. Types nőt seen, synonymized by Churchill & Linares 
(1995).
Plants médium to large-sized, dűli, light green to brown-green, in loose 

mats. Primary stems creeping. Secondary stems long and spreading, to 15 
cm long, irregularly branched, branches short or elongate, 1-2 cm long, often 
attenuate or ending in flagellate tips; in cross section sclerodermis with 3-5 
small, thick-walled, yellow to reddish orange cells, cortex cells enlarged, thin- 
walled, pale yellow, Central strand present; axillary hairs 4-5 cells long, basal 
cells 2, short, subquadrate, reddish, upper cells 2-3, long-cylindxical, hya- 
line; paraphyllia absent; pseudoparaphyllia absent, branch primordia with 
scale leaves; rhizoids sparse, generally on the parts of the stems that touch 
the substrate, in circular clusters abaxially to the leaf insertions, dark-red, 
smooth, mostly nőt branched. Secondary stem and branch apices short and
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swollen; leaves broadly ovate to obovate, at times panduriform, nőt ran- 
ked, loosely erect with maxgins erect to broadly incurved when dry, erect 
when wet, 1.2-2.0 mm long, concave, clasping at base, variously auriculate; 
apices broadly acute to obtuse-rounded, leaf tips straight; margins broadly 
incurved above, serrulate at base, serrulate to serrate above and across the 
apex; costae short, indistinct, double or single; leaf cells linear-flexuose, api- 
cal cells 8-20 X 3-4 fim long, nőt porosé, médián cells 30-60 X 3-4 /i.m, 
smooth or weakly porosé, basal cells porosé, alar cells strongly differentia- 
ted in bulging, excavate groups, subquadrate to short-rectangular, partially 
bistratose, 4-5 fim. x 6-8 fim, thick-walled, golden yellow, yellowish red, 
or brown. Dioicous. Perigonia nőt seen. Perichaetia lateral on secondary 
stems, to 2.0 mm long, perichaetial leaves erect-clasping at base, outer le­
aves, recurved above, broadly rounded to obtuse, to 1.0 mm long, inner 
leaves acuminate above, to 1.6 mm long, orange-red across the base, cells 
elongate-flexuose, porosé at base, smooth above, costa absent; paraphyses 
and archegonia numerous. Setae elongate, 22-28 mm long, smooth, red. 
Capsules exserted, erect to slightly inclined above, long-cylindrical, 2.5 mm 
long; exothecial cells subrectangular, oblong, or rectangular, firm-walled; 
stomata superficial on neck; immature operculum rostrate, 1 mm long; an- 
nulus nőt seen; peristome diplolepideous, exostome yellow-brown, narrowly 
triangular, to 0.5 mm long, dorsal (outer) surface horizontally striate in lo- 
wer :, with thick papillae above, médián line and trabeculae thin at base, 
very thick in upper 1 of tooth. ventral (inner) surface smooth to lightly 
papillose, trabeculae thin, somewhat projecting, endostome yellow, lightly 
papillose, basal membráné high, segments broad, perforated, cilia nőt seen. 
Immature calyptra cucullate, smooth, 4 mm long. Spores spherical, hghtly 
roughened, 16-24 fim.

Etymology. The speciíic epithet quitense refers to Quito, Ecuador, the 
region írom which the type of the species was collected.

Distribution. South America (Ecuador, Peru, Bolívia).
Illustrations. Herzog (1916, Fig. 53, as Lembophyllum bolivianum).
Ecology. On tree and shrub trunks, soil banks, stones in creek, and at 

the base of cliífs; 2800-4000 m.
Selected specimens examined. ECUADOR. Cotopaxi: Dorr &: Barnett 

6265 (NY); Pichincha: Benoist 3263 (S). PERU. Ancash: (Prov. Yungay) He- 
gewald & Hegewald 7598 (MO); Ayacucho: Frahm 823916a (B); Cajamarca: 
(Prov. Cajamarca) Sagástegul 10297 (MO), (Prov. Contumazá) Hegewald & 
Hegewald 7316 (M O), (Prov. Hualgayóc) Raimondi 3093 (B); Cusco: (Prov. 
La Convencion) Bües 1471 (MO); La Libertad: (Prov. Otuzco) Hegewald & 
Hegewald 7167 (H, MO). BOLÍVIA. La Paz: (Prov. Inquisivi) Lewis 38580
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(MO, NY), (Prov. Larecaja) Lewis 83-172 (H, MO, NY), (Prov. Saavedra) 
Lewis 79-1046 (MO).

P leu T o ziu m  q u iten se  occuxs on humus or soil on the ground, over rocks 
and at the bases o f  trees. It has somewhat tum id, often attenuate stems 
and branches. Its leaves are broadly concave, have serrulate leaf margins, 
hnear-flexuose cells, and short double (rarely single) costae. A n  especially  
critical feature of the species is the presence o f  a stem  Central strand. Spo- 
rophytically P . q u iten se  has long setae, erect to slightly inclined cylindrical  
capsules and a standard hypnoid peristome.

This species has long been known as Pilotrichella quitensis, bút its stan­
dard hypnoid peristome as well as leaves with short double costae, stems 
with a central strand, and its terrestrial habitat preference make it im- 
possible to piacé the species in Pilotrichella. The taxon could perhaps be 
accommodated in Weymouthia since all of the important features of Pleuro- 
zium quitense are found in Weymouthia except fór one; Weymouthia stems 
lack a Central strand. Acrocladium is a south temperate genus with the same 
habitat preference as P. quitense, a similar peristome, and stems that have 
a central strand. The leaves of Acrocladium differ from those of P. quitense 
in having short, single costae, and inflated, thin-walled alar cells.

The genus Pleurozium is usually considered to have a single species, 
P. schreberi (Brid.) Mitt, which is common in the north temperate regions 
and alsó present in northern South America. Pleurozium quitense and P. 
schreberi have the same habitat preference and stems with central strands. 
Purthermore, both species have attenuate branches and similar leaf forms, 
leaf areolation, alar cell development, costa form, séta length, capsule shape, 
operculum form, and peristome structure. Pleurozium quitense differs from 
P. schreberi in having more or less erect capsules, yellowish to dűli red 
rather than dark red, glossy stems, and more strongly developed attenuate 
branches. In addition, the leaves of P. quitense are turgid when dry, while 
those of P. schreberi are often somewhat flattened with narrower, more or 
less acuminate branch leaves that are curved to spreading when dry.

Mitten seems to have had somé idea of associating Pilotrichella quitense 
with Pleurozium. The sheet bearing the syntypes of Meteorium quitense at 
NY came from the Mitten Herbárium and was annotated by R. S. Williams 
with the words “Found with H. s c h reb er iWilliams considered the syntypes 
of Meteorium quitense to belong to Weymouthia. It is of interest to note that 
Hermann (1976) synonomized Lembophyllum bolivianum with Pleurozium 
schreberi.

2. Pilotrichella flexilis var. gracilis Broth. & Pár. In: Thér., Trav. Bryol.
Déd. P.-T. Husnot 2 [14]: 19. 1944. Invalid name, no description given.
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Based on: Haiti, Croix-des-Bouquets, Badeau, 1,300-2,000 m. [Ekman] 
(N - 7666 pp.). Haiti: Massif de la Selle, Croix-des-Bouquets, Badeau, 
slope towards Camp-Franc, 1300 m, 22.11.1927, lég. E. L. Ekman 7666 
(S). = Squamidium nigricans (Hook.) Broth.
3. Pilotrichella serricola C. Miül. In: Paris, Index Bryol. 949. 1897. In- 
valid name, no description given. Based on: Ule Bryoth. brasil. n. 67. E. 
Ule: Bryotheca Brasiliensis, N- 67. Prov. Santa Catharina: Serra Ge- 
ral, Junii 1890, lég. E. Ule (BM). =  Squamidium brasiliense (Hornsch.) 
Broth.

New distributional records
1. Camptochaete arbuscula (Reicht.) Broth.
There is a collection in NY, previously named Pilotrichella mauiensis, 

of Camptochaete arbuscula (Reicht.) Broth. The collection label gives no 
collector or collection number, and gives the locality only as “Sandwich Is- 
lands” (=  Hawaii).The only other species of Camptochaete in Hawaii is C. 
pulvinata (Hook. & Wils.) Jaeg. (see Bartram 1933). Camptochaete arbus­
cula is otherwise found in southeastern Australia and New Zealand (Tangney 
1997).

2. Weymouthia mollis (Hedw.) Broth.
There are two collections of this species at F from Tahiti (Hab. tron- 

cos de montagne, 1896, Nadeaud), and one collection of it at L from the 
Falkland Islands (Ad. ins. Maclov. (Falklandii) orient. sinum Port William 
Standley, Sept. m, W. Lechler pl. ins. Maclovian, Ed. R. F. Hohenacker). 
Weymouthia mollis has previously been reported from the Australian ma- 
inland, Tasmania, Lord Howe Island, New Zealand, the Juan Fernandez 
Islands, and Chile.
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Figure 1. Pilotrichella cuspidans. A. Leaf apex. B & C. Branch and stem leaves. 
D. Upper leaf margin. E. Medián leaf cells. F k. G. Primary stem leaves. H. Alar cells.

Scale in mm: bar =  0.06 (A, D, E, H); bar =  0.5 (B, C, F, G). Figures A -E , II írom 
Duncan 28; figures F G from Zanoni 30375.
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Figure 2. Pilotrichella cuspidans. A. Habit. B. Exostome tooth, dorsal (outer) 
surface. C. Endostome segment and part of basal membráné, ventral (inner) surface. D. 
Capsule and operculum. E. Stem cross section. Pilotrichella flexilis form nudiramulosa. 
F. Habit. Scale in mm: bar =  0.08 (B, C, E); bar =  0.6 (D); bar =  3.3 (A); bar =  5.1 
(F). Figure A írom Steere 22825] figures B -D  írom Buck 8304B; figure E írom Bola.y 92; 
figure E írom the type; F from the type.
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Figure 3. Pilotrichella jlcxilis. A, Habit. B, Calyplra. C. Spores. I). Capsule and 
operculimi. E. Stem rross seclion. F. Exostome tooth, dorsal (ouler) surface. G. Endos- 
tomc segment, ventral (inner) surface and part of hasal. Scale in min: bar =  0.08 C & 
E); bar =  0.09 (F fc G); bar =  0.71 (B fc D); bar =  5.1 (A). Figures B & D from Britton 
100\ Figures A, C, E -G  from Allén 11549.
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Figure 4. Pilotrichella flexilis. A, C, D, G. Leaves. B. Leaf apex and upper margin. 
E. Medián leaf cells. F. Alar cells. Scale in mm: bar =  0.06 (B, E, F); bar =  0.5 (A, C, D, 
G). Figure A írom Pócs &: Mwanjabe 6467D (Tanzania); Figures B -F  írom Allén 11549 
(Honduras); Figure G írom Pócs 9011/W (Cuba).
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Figure 5. Pilotrichella mascarenica. A. Habit. B. Leaf apex and upper margin. C. 
Capsule and operculum. D. Stem leaf. E, F, K. Branch leaves. G. Calyptra. H. Medián 
leaf cells. I. Alar cells and hasal leaf margin. J. Stem cross section. Scale in mm: bar 

■ (B, H, I); bar =  0.08 (J); bar =  0.51 (C -F , K); bar =  1.3 (G); bar =  2.6 (A ). Figures 
A, D, É, J from Crosby & Crosby .9006; figures B, II, F, I from the type; figures C, G 
from Crosby & Crosby 5272; Figure K from Borgen 30.



80 Allén, B. & Magill, R. E.

Figure 6. Pilotrichella mauiensis. A. Exostome tooth, two endostome segments, 
and part of basal membráné, ventral (inner) surface. B. Capsule mouth witli rudimentary 
annulus. C. Capsule and operculum. D. Stem cross section. E. Habit. F. Alar cells and 
basal leaf margin. G. Calyptra. Scale in mm: bar =  0.06 (B, D, F); bar =  0.09 (A); bar =  
0.9 C & G); bar =  2.7 (E). Figures A -C , G írom Pringle 10417; figure D írom the type; 
figure E írom Bryophyta Hawaiica Exsiccata 37; Figure F írom Allén 17364.
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Figure 7. Pilotrichella mauiensis. A, B, F-H. beaves. C & D. Leaf apices. E. 
Primary stem lcaf. Scale in mm: bar =  0.06 (C & D); bar =  0.40 (A, B, E-II). Figures A & 
D from llm lype (Hawaii); figures B & C írom Allén 17364; íigures E & G from öryopiiyta 
//awaiica Exsiccata 37 (Hawaii); figure F from Heimann 28836 (Mexico); figure H from 
Pringle 10417 (Mexico).
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Figure 8. Pilotrichella reesei. A. Leaf apex and upper margin. B. Habit. C. Stem 
cross section. D, F, I. Leaves. E. Leaf apex. G. Medián leaf cells. H. Alar cells. Scale in 
mm: bar =  0.06 (A, E, G, H); bar =  0.08 (C); bar =  0.5 (D, F, I); bar =  3.2 (B). All 
figures írom the type.
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Figure 9. Pilotrichella vermiformis. A. Leaf apex. B & C. Stem leaves. D G. 
Branch leaves. E. Habit. F. Alar cells and basal margin. H. Stem cross section. I. Medián 
leaf cells. Scale in mm: bar =  0.06 (A, F, I); bar =  0.08 (H); bar =  0.5 (B -D , G); bar = 
5:0 (E). All figures from the type.
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A b stra ct. A totál of 77 species in 51 genera of mosses are documented fór the 
first time írom Vu Quang Natúré Reserve near the Vietnam-Laos bordér and írom the 
karstic area of Bien Són town in Thanh Hoa Province. Diphyscium tamasii B. C.Tan & 
Ninh is described as new to Science. Distichophyllum obtusifolium var. vuquangiensis B. 
C. Tan &; Ninh and Trichostomum crispulum var. pseudocrispulum B. C. Tan Ninh are 
two new varieties described. Four taxa are reported new to Indochina, and 10 are new to 
Vietnam. Isocladiella Dix. is a new generic record fór Vietnam. The composition of the 
moss flóra of this interior part of Vietnam has been shown to be a mixture of Continental 
Asiatic, Indochinese and Malesian taxa.

In trod u ction

The Vu Quang Natúré Reserve (VQNR) is situated in north Central 
region of Vietnam at about 350 km south of Hanoi in the Ha Tinh Province 
(see Map 1). The area of the Reserve is 55,000 hectares, with a core zone 
of 39,000 hectares. It lies between the latitudes of 18°09' and 18°27' N and 
longitudes of 105° 16' and 105°35' E.

Vu Quang is an important catchment area fór the major rivers in the 
nearby provinces bordering the Vietnam-Laos bordér. The average annual 
rainfall is 2,418 mm, while the average annual temperature is around 23 °C 
in the valley. The entire reserve includes a complex, massif topography of 
steep slopes and deeply dissected, narrow river valleys, with the highest 
peak, Rao Co, reaching 2,100 m in  elevation. The vegetation zonation starts 
with seasonally dry lowland evergreen forest and gradually changes intő
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moist montane forest at 1,400 m, and to upper montane cloud forest above 
1,900 m. Most interestingly, the montane vegetation consists of expansive 
coniferous forest of Fokienia hodginsii and Dacrydium elatum, as well as 
Dacrydium imbricatus and species of Amentotaxus (Kuznetsov and Guigue, 
2000).

Today Vu Quang Natúré Reserve has obtained global attention because 
of the recent discovery of Pseudoryx nghetinhensis, a new species of large 
ungulate mammal popularly known as “Saola” . Yet, the rich vascular plánt 
resources of Vu Quang are only partly studied (Kuznetsov and Guigue, 
2000) and its bryoflora has nőt been investigated at all.

Our survey of Vu Quang bryophytes was made in May of 2002 with 
funding provided by the ASEAN-ARCBC Biodiversity Program. The inves- 
tigation covered mainly the gallery forest along the rivers and streams at 
low elevation, and on a few occasions, reaching the elevation of 1,200 m. 
On way to Vu Quang Natúré Reserve, we alsó collected a few mosses írom 
the karstic area near Bien Són town in Thanh Hoa Province. In totál, 77 
species in 51 genera are documented fór this natúré reserve and Thanh Hoa 
Province, with one new species, Diphyscium tamasii, and two new varieties, 
namely Distichophyllum obtusifolium var. vuquangiensis and Trichostomum 
crispulum var. pseudocrispulum. Additionally, 4 taxa are reported new to 
Indochina and 10 are new to Vietnam. Isocladiella Dix. is a new generic 
record fór Vietnam.

Based on the list of mosses presented below, the Vu Quang moss flóra 
represents an equal mixture of Continental Asiatic, Indochinese and Malesian 
taxa. About 28% of the genera and 13% of the species of the Vietnamese 
moss flóra are found in this natúré reserve. The fact that there are three 
moss taxa new to Science seems to indicate that the natúré reserve has 
unique environmental conditions promoting local speciation in plants. Since 
the present survey has concentrated in the valleys at low elevations, further 
search of bryophytes at high elevations, especially along the jagged and 
isolated mountain ridges, will surely yield many more taxa, somé of which 
may be new to Science.

In the moss checklist below, we have included, under each species and 
varieties, the information of the collection sites, habitat, elevation, and alsó 
provided som'e taxonomic commentaries. The number inside the parenthe- 
sis [ ] indicates the locality inside the natúré reserve where the specimen 
was collected. The citation of synonyms is limited to those found in Tan 
and Iwatsuki (1993). Species with one asterisk (*) is new to Vietnam, two 
asterisks (**), new to Indochina, and three asterisks (***), new to Science.
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Collection localities in Vu Quang Natúré Reserve (V Q N R ), 
Ha Tinh Province

i
[2] Lowland riverine forest and Homonoia riparia bushes along Khe 

Cong River at Ngam Tay Du ford, 110 m, 18 May, 2002.
[3] Degraded lowland rain forest along the trail írom Khe Cong River 

to Tram Sao-la Research Station, between 110-200 m, 19 May 2002.
[4] and [5] Degraded roadside lowland rain forest along Truoi River 

between Vu Quang viliágé and Kim Quang viliágé, ca 25-180 m, 20 May 
2002.

[6] Wet primary lowland rain forest and large boulders near Bac Dau 
Waterfalls, at 200-270 m, 22 May 2002.

[7] Primary hill forest on the N slope of Mán Dai River Valley about 2 
km S of Tram Sao-la Research Station, at 200-650 m, 23 May 2003.

List of Vu Quang and other Vietnamese Mosses

A e r o b r y o p s is  subdivergens (Broth.) Broth. —  [3] Tan 02-297, [7] Tan 
02-275, 02-288, Pócs 02102, epiphytic on branches inside forest.

This is the most common member of Meteoriaceae in the study area. 
The overall plánt habit looks like species of Pseudobarbella. Aerobryopsis 
subdivergens can be distinguished by its óval to short-oblong leaf cells with 
a single papilla, whereas the species of Pseudobarbella has unipapillose leaf 
cells that are oblong-linear.

C a llico s te lla  papillata (Mont.) Mitt. var. prabaktiana (C. Muell.) H. 
Streimann —  [3] Tan 02-233, on shaded boulders along river bank.

This taxon is common in wet and shaded habitats in Vu Quang Natúré 
Reserve. Interestingly, all the populations examined turnéd out to be the 
var. prabaktiana, with smooth or very weakly unipapillose leaf cells.

C a ly m p ere s  fasciculatum Dozy & Molk. —  [7] Tan 02-213, on tree 
trunk along the trail; lián Ninh 70217, 70223, 70242, 702154, 702157, 
702164, on tree base and boulder along stream in Kim Quang Valley, VQNR.

The gradually long acuminate leaf apices and the thickened leaf bordér 
with bigeminate teeth are characteristic of this species.

C a m p ylop u s  sp. — [2] Tan 02-266, on inundated, shaded river bank.
The specimen is sterilé and the species determination can nőt be made.
C la op od iu m  assurgens (Suli. & Lesq.) Card. — [2, 3] Tan 02-214, 

02-208, on branches and tree trunks inside forest.
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* Claopodium prionophyllum (C. Muell.) Broth. —  [7] Tan 02-285, Pócs 
02102, on boulder and shaded stream bank in forest.

The fine and slender plánt habit coupled with the strongly unipapillose 
leaves are characteristic. The species is new to Vietnam.

C y a th o p h o ru m  adiantum (Griff.) Mitt. [syn. Cyathophorella tonki- 
nensis (Broth. & Pár.) Broth.] — Tran Ninh 2001-102b, 2001-124, on boul- 
ders inside forest near Tre stream, VQNR.

The synonymy of taxa of Hypopterygiaceae follows Kruijer (2002).
D icr a n e lla  coarctata (C. Muell.) Bosch & Lac. — [3] Tan 02-306, on 

shaded soil bank along trail.
This is a common moss along roadside or trail margin.
D ip h y s c iu m  mucronifoium Mitt. [syn. Diphyscium involutum Mitt.] 

— [7] Tan 02-210, on rock inside forest, locally abundant.
***D ip h y s c iu m  ta m a sii  B. C. Tan & Ninh, spec. nov. Fig. 1: a-m.
Holotype: Vietnam, Vu Quang Natúré Reserve, primary hill forest on 

the N slope of Mán Dai River Valley ab out 2 km S of Tram Sao-la Research 
Station, at 200-650 m, on boulder in shaded forest margin near a stream, 
Tan 02-207 (SINU; isotype, Herbárium of Hanoi University of Science).

Species insignis planta solitaria foliis vegetativis parvulis paucis dís- 
tincta.

Plants dioicous (rhizoautoicous?), solitary, 0.5-10 mm long, including 
the aristate leaf tip, and 1 mm wide. Stem erect, leaves imbricate; vegeta­
tíve leaves few and highly reduced, narrowly deltoid to lanceolate, about 
0.25 mm wide and 3 mm long, pláne, laminál cells polygonal to short rec- 
tangular, smooth, unistratose throughout, costa broad, slightly excurrent. 
Perichaetial leaves numerous, ovate-lanceolate, ca 3-4 mm wide and 7-8 mm 
long, acute to obtuse, with long excurrent and prorulose costa, the axista 
distally bent, often longer than the length of the unistratose lamina; inner 
perichaetial leaves oblong-lanceolate, emarginate or bifurcate apically, bút 
nőt laciniate, margin entire, distally crenulate, non-ciliated; upper leaf cells 
polygonal to rectangular, (3-)5-8 fim wide and 13-18 fim long, thick-walled, 
smooth; basal leaf cells oblong to rectangular, 10-13 fim wide and 25-50 
fim long, moderately thick-walled, smooth; marginal rows of cells broadly 
rectangular, thin-walled, forming a well differentiated, broad, transparent 
bordér on both sides of the perichaetial leaf; abaxial cells of costa linear, 
somewhat prorulose, in cross section made up of 2-3 rows of large, centrally 
located guide cells, with small and thick-walled cells forming the upper and 
lower layers. Male plánt (or perigonium?) small, less than 0.7 mm tall, at- 
tached basally to perichaetial plánt, perigonial leaves short, about 0.5 mm
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long including the shortly excurrent costa, broadly ovate-lanceolate, with 
imbricate leaf base. Sporophyte nőt seen.

The new species is distinctive in being solitary, and with few, highly 
reduced vegetative leaves. The entire plánt nearly consists of perichaetial le- 
aves. The leaf margins are entire, the excurrent costa is smooth to prorulose, 
the leaf cells are smooth, and the lamina is unistratose. Diphyscium tamasii 
is closely related to D. involutum Mitt., which was treated as a synonym of 
D. mucronifolium Mitt. in Eddy (1990), bút nőt in O ’Shea (2002).

Among the species of Diphyscium, this and D. satoi Tuzibe are the 
two in Asia that produces few, small and inconspicuous vegetative leaves 
around the base of large perichaetium. However, D. tamasii has unistratose 
lamina while D. satoi has bistrastose upper leaf cells (Noguchi 1987). Leaf 
costa of D. tamasii is heterogeneous while that of D. satoi is homogeneous. 
From the point of view of evolution, these two species seem to represent 
the culmiriation of a trend in the genus to invest more resources in the 
sporophyte through a decrease in the production of vegetative leaves.

It is a privilege to name this endemic Disphyscium from Vu Quang 
Natúré Reserve in honour of out colleague and field companion during the 
expedition, Prof. Tamás Pócs, fór his pást and present contributions to out 
knowledge of Vietnam bryophytes. Interestingly, the honoree has another 
endemic species of Dipshycium from Tanzania in Africa named in his honour, 
Diphyscium pócsii (Bizot) Zander.

*D is tich o p h y llu m  nigricaule Bosch & Sande Lac. var. cirratum (Ren. 
& Card.) Fleisch. [syn. Distichophyllum cirratum Ren. & Card.] —  [5] Tan 
02-235, on wet boulder in deeply shaded stream bank.

This taxon is reported here as new to Vietnam. It was treated as a 
species by Mohamed and Robinson (1991). We follow Tan and Robinson 
(1990) in accepting it as a variety of D. nigricaule. The taxon is identified 
by its relatively broad leaf bordér and the presence of several rows of maginai 
laminál cells that are clearly smaller than the paracostal laminál cells.

**Distichophyllum obtusifolium Thér. var. v u q u a n g ien s is  B. C. Tan 
& Ninh, var. nov.

Holotype: Vietnam, Vu Quang Natúré Reserve, wet primary lowland 
rain forest at Bac Dau Waterfalls, at 200-270 m, on fallen lóg inside fo- 
rest near a shaded stream, Tan 02-236 (SINU; isotype, Herbárium of Hanoi 
University of Science).

Differt a varietatis typica statura múltúm minőre.
The new variety is distinguished mainly by nearly half the size of the 

plánt specimen of typical variety. The leaves of the new variety measure less 
than 2 mm long and 0.75 mm at its widest part, whereas the leaves of var.
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obtusifolium measure 3 mm long and 1.25 at its widest part of the blade. 
Both perichaetia and antheridia, bút nőt the sporophyte, are seen in the 
type of this new variety.

Distichophyllum obtusifolium is known írom China, Japan and Taiwan, 
and now extended to northern Vietnam. It is new to Indochina. The narrow 
leaf bordér forming a tiny mucro and a few small teeth present at the leaf 
apex is characteristic of the species.

D u th ie lla  wallichii (Mitt.) C. Muell. —  Tran Ninh 2001-43, on rock, 
along Tre stream, VQNR.

E c tr o p o th ec iu m  sp. — [7] Tan 02-284, on submerged and wet rock 
in stream.

The specimen is rather similar to the East Asiatic congener, E. ob- 
tusulum (Card.) Iwats., in having complanate, ovate to oblong leaves with 
obtuse to broadly acute and slightly toothed apices (see Noguchi 1994). The 
leaf axeolation is alsó similar except at the leaf base. Their shared preference 
of wet rock habitat is alsó noteworthy. However, without the sporophyte, 
the species identity can nőt be ascertained.

E n to d o n  flavescens (Hook.) Jaeg. — Tran Ninh 70214, ca 1,100 m, 
on lóg in forest in Kim Quang Valley, VQNR.

E x o s tr a tu m  blumii (C. Muell.) Ellis [syn. Exodictyon blumii (C. Mu­
ell.) Fleisch.] —  [7] Pócs 02103, p.p., on rotten lóg.

This species seems rare in the study area. Only a few individual plants 
were found growing on rotten lóg among other mosses.

F iss id en s  cr isp u lu s  Brid. [syn. Fissidens zippelianus Dozy & Molk.] 
— [2, 3, 6, 7] Tan 02-218, 02-217, 02-221, 02-224, on rocks in shaded forest, 
river banks and at waterfall; Tran Ninh 502159, on rock by the Soy-lon 
River, VQNR.

One of the two most common Fissidens in the study area, the other 
one being F. pellucidus.

Fissidens javanicus Dozy & Molk. — [5, 6] Tan 02-219, 02-220, on 
shaded boulder at waterfall and on wet boulder near stream; Tran Ninh 
50291, 502159, 502192, on wet rocks along Bac Nuong Stream, Khe Lim 
Waterfall and Soy-lon River, VQNR.

Surprisingly common in the study area, this species has bi- to tristratose 
leaf margins that are crenulate to serrulate in outline. The hyahne nodules 
are alsó well developed on the stem.

* Fissidens kinabaluensis Iwats. — [7] Tan 02-201, on soil bank in forest.
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The species is new to Vietnam. It was known before to occur disjunc- 
tively in Southern China, Thailand and Borneo.

Fissidens kinabaluensis is distinctive in having a “opened fan-shaped” 
foliation on a short stem. The leaves are naxrowly elongate to linear, with 
hmbidium present only on the vaginant laminae.

Fissidens nobilis Griff. — Tran Ninh 200124b, on shaded rock, Tre 
stream, VQNR.

Fissidens pellucidus Hornsch. [syn. Fissidens laxus Suli. & Lesq.] — [3] 
Tan 02-215, 02-222, on shaded forest soil.

**G a m m iella  panchienii B. C. Tan & Jia Yu — Tran Ninh 702188, 
in forest, in Kim Quang Valley, VQNR.

The collection is a noteworthy extension of rangé of this recently desc- 
ribed Chinese endemic írom SE Xizang to Vu Quang Natúré Reserve in 
Vietnam. The peculiar leaf alar of G. panchienii which consists of several 
rows or cluster of coloured, quadrat to short rectangular and thick-walled 
cells is unmistakable. The leaf margins are serrate. The overall morphology 
of G. panchienii looks like G. ceylonensis, bút in G. panchienii, the plánt 
is twice larger than G. ceylonensis, and the population does nőt develop 
mat-forming slender branchlets (cf. Tan & Jia, 1999).

Like the type specimen from Xizang Province of China, the collection 
of G. panchienii from Vietnam is alsó without sporophyte.

cf. G a rov a g lia  densifolia Thwaites & Mitt. —  Tran Ninh 72011, 1,100 
m on tree trunk, Kim Quang valley, VQNR.

A  few individual plants were collected from a tree trunk. The specimen 
has no reproductive structure and its species identity can only be tentatively 
prop őse d.

H o m a lio d en d r o n  exiguum (Bosch & Sande Lac.) Fleisch. —  [3] Tan 
02-272, on branch near river Crossing point; Tran Ninh 200126, 200141, 
200142, 200147, 502181, 70272, on tree trunk in forest and on rock by the 
stream, Lim Stream and Kim Quang Stream, VQNR.

Homaliodendron flabellatum (Sm.) Flesich. — [6] Tan 02-289, on fallen 
twig in forest; Tran Ninh 70213, 70236, 70252, on tree trunk and boulder, 
Kim Quang Valley, VQNR.

Homaliodendron microdendron (Mont.) Flesich. — [6] Tan 02-231, 02- 
276, on tree trunk inside forest, and on boulder by the river; Tran Ninh 
200139, 200156, 200194, 50292, 502178, 502182, 70251, 70258, on rocks, and 
one specimen found on leaf, vicinity of Bac Nuong Stream, Kim Quang 
Stream and Leim Quang Stream, VQNR.
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H y p o p te ry g iu m  flavolimbatum C. Muell. [syn. H. apiculatum Thwai- 
tes & Mitt., H. vietnamicum Pócs] —  Tran Ninh 70201, 702126, Kim Quang 
Valley, VQNR.

The synonym of this species follows Kruijer (2002).
*Isocla d iella  surcularis (Dix.) B. C. Tan & Mohamed —  [2] Tan 02- 

204, on branch in forest above the fást flowing river.
The many flagelliform and caducous branchlets are characteristic of this 

species that is now known from many places across SE Asia. It is, however, 
reported here fór the first time in Vietnam.

Is o p tery g iu m  albescens (Hook.) Jaeg. — [6] Tan 02-255, on decaying 
lóg inside forest.

cf. Is o p tery g iu m  a n n a m e n s is  Broth. & Pár. — [3, 6, 7] Tan 02- 
256a, 02-279, 02-295, on small branches of trees in shaded sites in forest.

This Vietnamese endemic seems common in the natúré reserve. The 
plants are light yellowish green in color, somewhat complanate, and with 
erect-divergent, oblong- to ovate-lanceolate and long acuminate leaves. It 
looks like a large version of Isopterygium minutirameum. Its relationship 
with I. albescens needs careful comparison. The latter has somewhat broadly 
ovate-lanceolate leaves and equally long acuminate leaf apices,

Isopterygium minutirameum (C. Muell.) Jaeg. —  [7] Tan 02-302, Pócs 
02103, on fallen twig and branches on forest floor near stream.

L eu co b ry u m  aduncum Dozy & Molk. var. scalare (Fleisch.) Eddy — 
[7] Tan 02-232, on branches above the stream.

Leucobryum chlorophyllosum C. Muell. —  [7] Tan 02-230, on lóg in 
forest.

Leucobryum bowringii Mitt. —  Tran Ninh 200162, on rotten wood, Khe 
Tre valley, VQNR.

L eu co lo m a  amoene-virens Mitt. — [6] Tan 02-270, on boulder away 
from the waterfall.

This species seems uncommon in Vietnam (see Tan and Iwatsuki, 1993).

Leucoloma molle (C. Muell.) Mitt. — Tran Ninh 70208, on tree trunk, 
1,100 m, Kim Quang Valley, VQNR.

L eu co p h a n es  octoblepharioides Brid. —  Tran Ninh 200189, 200199, 
on rocks, Khe Tre Valley, VQNR.

L op id iu m  struthiopteris (Brid.) Flesich. —  Tran Ninh 70281, on tree 
base, Kim Quang Valley, VQNR.
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*M icro d u s  miquelianus (Mont.) Besch. — [4] Tan 02-296, on roadside 
soil bank; alsó collected near one of the Vietnam-Laotian bordér guard 
houses.

There are a number of reported endemic species of Microdus in Indo- 
china (cf. Tan and Iwatsuki, 1993) which probably are taxonomic synonyms 
of the present species.

N e c k e r o p s is  moutieri (Broth. & Pár.) Fleisch. —  Tran Ninh 200127, 
on rock near Tre stream, VQNR.

**P a p illid iop sis  ramulina (Thwaites & Mitt.) Bnck & B. C. Tan — 
[7] Tan 02-246, on shaded boulder above water in stream.

This is the first report of this species from Vietnam and Indochina.
* O x y rrh y n ch iu m  asperisetum (C. Muell.) Broth. [syn. Eurhynchium 

asperisetum (C. Muell.) Bartr.] —■ Pócs 02112, Thanh Hoa Province, karstic 
area near Bien Són town, in dry evergreen forest, on shaded calcareous rocky 
wall at cave entrance.

The species, although widespread in SE Asia, is new to Vietnam. Its 
morphological distinction írom the often confused bút related species in SE 
Asia will be clarified in a separate paper.

P elek iu m  bonianum (Besch.) Touw [syn. Thuidium bonianum Besch.]
— [6] Tan 02-226, on tree trunk base, in forest with bamboo thicket and on 
boulder near stream; Tran Ninh 50286, on rotten wood in forest, near Bac 
Nuong stream,VQNR.

The synonymy of this genus follows Touw (2001).
^Pelekium investe (Mitt.) Touw [syn. Thuidium investe (Mitt.) Jaeg.]

— [7] Tan 02-274, on wet rocks near a stream close to a small waterfall.
The small and delicate plánt size, ovate-oblong leaves, strongly unipa- 

pillose leaf cells, and the nearly lack of paraphyllia in stems and branches 
identify this species.

Pelekium vesicolor{C. Muell.) Touw [syn. Thuidium sparsifolium (Mitt.) 
Jaeg., T. tamariscellum (C. Muell.) Bosch & Sande Lac.] —  [3] Tan 02-225, 
on boulder near river.

The taxonomy and synonymy of this taxon follows Touw (2001).
P h ilo n o tis  hastata (Duby) Wijk & Marg. — [6, 7] Tan 02-286, road­

side away from waterfall.
Fór the species treatment of Philonotis, we follow the concepts of No- 

guchi (1989), instead of Koponen and Norris (1996). The latter treatment is 
applicable to tropical Malesian species bút nőt the Continental Asiatic taxa 
of this genus.
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^Philonotis lancifolia Mitt. — [6, 7] Tan 02-278, 02-287, on bouldei 
near waterfall.

The specimens have somewhat imbricate to falcate leaves with percur- 
rent costa and the upper leaf cells are rather narrowly rectangular while the 
leaf margins are only moderately to weakly recurved. The species is a new 
record fór Vietnam.

Philonotis mollis (Dozy & Molk.) Mitt. — Tran Ninh 50298, 50248, on 
rotten wood, ca 210 m, near Du stream, VQNR.

The long excurrent leaf costa is diagnostic of this species.
Philonotis turneriana (Schwaegr.) Mitt. — [3] Tan 02-299, on boulder 

by the stream near the rest house.
This species differs from P. mollis in having shorter excurrent leaf costa 

and alsó the broadest part of the lamina is at leaf insertion.
P la g iom n iu m  succulentum (Mitt.) T. Köp. —  Tran Ninh 70210, on 

rock, Kim Quang Valley, VQNR.
P og on a tu m  camusii (Thér.) Touw (syn. Racelopus camusii Ther.] — 

[7] Tan 02-211, on rock inside hűl forest.
Pogonatum neesii (C. Muell.) Dozy — [3] Tan 02-300, on eroded trail 

bank.
P seu d obarbella  attenuata (Thwaites & Mitt.) Nog. —  [7] Tan 02-268, 

hanging from branches in forest near a stream.
Another common species of Meteoriaceae in the study area.
Pseudobarbella laosiensis (Broth. & Pár.) Nog. —  [7] Tan 02-283, on 

woody vine inside forest.
The Vu Quang specimen has many caducous, flagellate branchlets pro- 

duced on the branches.
P seu d o lesk io p s is  zeppelin (Dozy & Molk.) Broth. —  [2, 6, 7] Tan 

02-239, 02-305, 02-238, on submerged boulders or by the river banks.
The species is rather common in the study area in river bed and along 

stream bank. The illustration of this semi-aquatic species in Fleischer (1904- 
1923) is excellent.

P seu d o ta x ip h y llu m  pohliaecarpum (Suli. & Lesq.) Iwats. —  [6] Tan 
02-240, [7] Tan 02-264, on rock near stream bank; Tran Ninh 502104, on 
rock, near Con Stream, VQNR.

This species is locally abundant inside forest. Its purplish color of the 
population is distinctive.
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P tero b ry o p s is  crassicaulis (C. Muell.) Fleisch. — [2, 7] Tan 02-228, 
on branch in hill forest.

In the family Pterobryaceae, the erect stem with strongly concave leaves 
having abruptly constricted leaf apices, coupled with the attenuated stem 
terminál, is diagnostic fór this species.

P y rrh o b ry u m  spiniforme (Hedw.) Mitt. —  [7] Tan 02-212, on rock 
in forest.

R a co p ilu m  cuspidigerum (Schwaegr.) Aoengstr. [syn. R. schmidii (C. 
Muell.) Mitt.] — [7] Tan 02-269, on trunk base inside forest; Tran Ninh 
50274, ca 100 m, on wet boulder in stream, Bac Nuong stream, VQNR.

R a d u lin a  hamata (Dozy & Molk.) Buck & B. C. Tan —  [2] Tan 02- 
257, on tree trunk near base, partly flooded.

This species, with its falcate leaves that have seriately arranged papillae 
on the leaf cell, is distinctive in the family Sematophyllaceae.

R h y n ch o s teg ie lla  menadensis (Sande Lac.) Bartr. — [6, 7] Tan 02- 
294, 02-280, on branch inside forest by the stream; Pócs & Tan 02-244, 
Thanh Hoa Province, karstic area near Bien Són town, in dry evergreen 
forest, on calcareous substrate and on tree trunk base near the cave entrance.

This is the most common epiphytic species of Brachytheciaceae in the 
study area.

R h y n ch o s teg iu m  aciculum (Broth.) Broth. —  Tran Ninh 200144, on 
branchlets, in Khe Tre Valley, VQNR.

*S ch lo th e im ia  grevilleana Mitt. —  [7] Tan 02-308, on branches inside 
forest.

The species is new to Vietnam. It has an earlier report from Thailand 
(cf. Tan and Iwatsuki, 1993).

S em a top h y llu m  subpinnatum [syn. S. caespitosum (Hedw.) Mitt., S. 
tristiculum (Mitt.) Fleisch.) — [2, 3] Tan 02-242, 02-243, 02-252, 02-254, 
02-248, 02-256b, on shaded tree trunks, branches and boulders along the 
rivers; Tran Ninh 50227, 50254, on rock and branches along Bac Nuong and 
Cay Du streams, VQNR.

This is the most common species of Sematophyllaceae found in the 
study area. Plants vary greatly in size and grow epiphytically on various 
substrates along the river banks. The synonymy of this species follows Tan 
and Jia (1999).

S yrrh op od on  armatus Mitt. [syn. Syrrhopodon fimbriatulus C. Muell.] 
—  [7] Tan 02-200, on lóg inside forest.
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Indochina was included in the rangé of this species by Reese (1987) 
without reporting a specific Indochinese locality. The species is distinctive 
in having long cilia at the leaf shoulder region, strong papillae scattered on 
the abaxial side of the costa, and alsó the strongly unipapillose leaf cells. 
We can nőt see any differences between the Chinese S. armatus, and the 
widespread Malesian S. fimbriatulus.

Syrrhopodon japonicus (Besch.) Broth. —  Tran Ninh 702141, on tree 
trunk of Fokienia hodginsii, at 1700 m, Kim Quang Valley, VQNR.

T a xip h y llu m  taxirameum (Mitt.) Flesich. — [6] Tan 02-293, on wet 
and shaded boulder in stream.

T a x ith e liu m  nepalense (Schwaegr.) Broth. —  [7] Tan 02-298, on sha­
ded rock, stream bank.

Taxithelium vernieri (Duby) Besch. —  [7] Tan 02-263, on boulder in 
forest.

This is a Widespread species in tropical SE Asia. The ovate lanceolate 
leaves have both acute and long acuminate leaf apices that are serrated.

T h u id iu m  assimile (Mitt.) Jaeg. — Tran Ninh 702184, on rock inside 
forest, Kim Quang Valley, VQNR.

Thuidium pristocalyx (C. Muell.) Jaeg. [syn. Thuidium glaucinum 
(Mitt.) Bosch & Sande Lac.] — [2, 3, 7] Tan 02-205, 02-206, 02-202, on 
branches above water, bút mostly on shaded boulder in forest; Tran Ninh 
70273, 702150, 200136, on tree base and boulder in Kim Quang Valley, and 
on rock, along Tre stream, VQNR.

This is the most common species of Thuidium in the study area. Fór a 
discussion of its differences from T. assimile, see Touw (2001).

T rich o s te leu m  boschii (Dozy & Molk.) Jaeg. —  [6, 7] Tan 02-249, 
02-251, on fallen lóg and boulder near river bank and inside forest.

This is a common and variable species in Vu Quang Natúré Reserve.
* Trichosteleum mammosum (C. Muell.) Jaeg. —  [2] Tan 02-203, epiphy- 

tic on branch inside forest.
The strongly unipapillose cum mammillose exothecial cells of the cap- 

sule of this species is very distinctive. The record is new to Vietnam.
** Trichosteleum mindanense Broth. — [7] Tan 02-277, on rock, trail 

along the river.
This species has been known hitherto as a Philippine endemic. Bartram 

(1939) opined that it is close to T. mammosum on the basis of its cleaxly 
mammillose exothecial cells. In our opinion, the species is more related to
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T. boschii by virtues of its leaf morphology. Unióké T. boschii, T. minda- 
nense has gradually acuminate leaf apices. It looks more lóké a miniatűré 
plánt of T. stigmosum Mitt. Its taxonomic affinity within the genus needs 
reassessment. We report it here as new to Vietnam and Indochina region.

Trichosteleum stigmosum Mitt. — [7] Tan 02-247, on decaying lóg near 
stream in forest.

This species differs from the widespread T. boschii in having gradu­
ally long acumunate leaf apices. Seki (1968) included this species in the 
synonymy of T. boschii, a taxonomic judgment which we disagree.

T r ich o s to m u m  crispulum Bruch var. p se u d o cr isp u lu m  B. C. Tan 
& Tran Ninh, var. nov.

Holotype: Thanh Hoa Province, karstic area near Bien Són town, dry 
evergreen forest on calcareous sustrate, on soil and root mass of Microsorium 
ferns attached to limestone cliff, 26 May 2002, Tan 02-307 (SINU; isotype: 
Herbárium of Hanoi University of Science).

Differt a varietatis typica foliis constrictis supra basin.
The new variety differs írom the var. crispulum in having a well const- 

ricted shoulder above the slightly expanded leaf base. In addition, its incur- 
ved leaf margins are more strongly developed in var. pseudocrispulum. The 
other leaf characters and the plánt size are comparable with specimens of 
typical variety. The type of the new variety has no sporophyte.

Trichostomum platyphyllum (Broth. ex Ihs.) Chen —  [3] Tan 02-229, 
Tran Ninh 50207, on wet boulder, submerged in stream.

V esicu la r ia  montagnei (Bel.) Broth. —  [3, 7] Tan 02-267, 02-271, 
02-301, on wet boulder and river bank.

This is a common species of mosses in wet, shaded sites in the study
area.

W ijkia deflexifolia (Ren. & Card.) Crum —  Tran Ninh 702152, on 
rock, in forest in Kim Quang Valley, VQNR.
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M ap 1 . Location of Vu Quang Natúré Reserve in Vietnam



Vu Quang and other Vietnam Mosses Collected. >. 1 0 1

Fig. 1 Diphyscium tamasii B. C. Tan & Ninh (based on holotype at SINU) (a) 
Perichaetial plánt; (b) Dissected perigonium; (c-e) Inner perichaetial leaves; (f-j)  Outer 
perichaetial leaves; (k) Apical lobé of perichaetial leaf; (1) Basal margin of perichaetial 
leaf; (m) Cross-section of perichaetial lamina showing unistratose leaf cells.
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A b stra ct. The taxonomic distinctions among four species of Oxyrrhynchium, 
i.e., O. asperisetum, O. vagans, O. hians and O. savatieri in SE Asia are discussed. 
Oxyrrhynchium asperisetum is reported new to Malaysia and Vietnam.

Introduction

Oxyrrhynchium asperisetum (C. Muell.) Broth. (=  Eurhynchium aspe­
risetum (C. Muell.) Bartr.) was originally described from Java and subse- 
quently reported from the Philippines (Bartram, 1939), Thailand (Horikava 
& Ando, 1964; Tixier, 1971), Ryukyu in Japan (cf. Iwatsuki, 1991), South­
ern China and Taiwan (cf. Redfearn et al., 1996), and Papua New Guinea 
(Ignatov et al., 1999).

Several new collections have expanded its rangé further to include:
(1) Vietnam (new record fór the country, cf. Tan & Iwatsuki, 1993): 

Thanh Hoa Province, karstic area near Bien Són town, in dry evergreen 
forest, on shaded calcareous rocky wall at cave entrance, Pócs 02112. [SINU, 
MHA],

(2) Malaysia (new record fór the country, cf. Mohamed & Tan, 1988): 
Peninsular Malaysia, Cameron Highland, Gn. Brinchang, on tree fern, 3.IX. 
1998, B. C. Tan, s.n. (SINU, MHA).

(3) China, Yunnan, about 15 km SE of Xishuangbanna Tropical Bota-
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nical Garden, roadside limestone rainforest in Tsui-Peng-Feng (Hill) along 
a river tributary, 12.XII.1999, B. C. Tan 99-173 (SINU, MHA).

(4) Philippines, Mindanao, North Cotabato Province, Mt. Apó, tropical 
montane forest near Laké Venado, 7°00' N, 125° 16' E, on humiis above 
rocks, 2,270 m, 10.VIII.1999. Schumm & Schwarz 4543 (SINU); ibid, on 
tree fém, 2,370 m, Schumm & Schwarz 4544 (SINU); ibid, on bark, 2,210 
m, 20.III.1999, Schumm &; Schwarz 3785 (SINU).

Earlier, Bartram (1939) noted that his Philippine matéria! was sterilé 
and therefore he retained the final judgement on the species identity to sub- 
sequent investigation. Fortunately in 1999, Schumm and Schwarz collected 
matériái with sporophytes that have very rough setae, thus confirming the 
occurrence of 0. asperisetum in Philippines.

Oxyrrhynchium asperisteum belongs to the genus known as one of the 
most variable in Brachytheciaceae (see Ignatov & Huttunen, 2003, fór revi- 
sed generic classification). Oxyrrhycnhium hians (Hedw.) Loeske alone poses 
quite many taxonomical puzzles due to its enormous variability (cf. Touw & 
Knowl, 1978). In areas where two or more species of Oxyrrhynchium occur, 
the situation of correct species determination becomes much more difíicult, 
fór examples, in Europe, between the pair of O. hian and O. schleicheri 
(Hedw. f.) Roell, and in Malesia, between O. vagans (Jaeg.) Ignatov & 
Huttunen and 0. asperisetum. The ultimate complication is the separation 
of Oxyrrhynchium species in areas where four species of the genus occur 
together, such as in Central China [0. hians, O. protractum (C. Muell.) 
Broth., O. savatieri (Schimp. ex Besch.) Broth. and O. vagans (cf. Ignatov 
et al., 2003)], and Southeast China [O. hians, O. savatieri, O. vagans and
0. asperisetum]. Sterilé collections of slender phenotypes of somé taxa of- 
ten are difíicult, if nőt impossible, to assign to any species. This need fór 
sporophyte matériái must always be considered when collecting specimens 
of Oxyrrhynchium.

Taxonomic key to four difíicult species in Southeast Asia
1. Branch foliage complanate where leaves densely arranged ....................

....................................................................................................... 0. savatieri
1. Branch foliage subjulaceous where leaves densely arranged .............2.
2. Laminál cells of branch leaves more commonly measure (50-)70-110(- 

120) X (4 -)5 -6 (-7 ) pm  wide; acumen of branch leaves more or less
abruptly delimited; polyoicous or dioicous; séta rough ..........................
.................................................................................................  0. asperisetum

2. Laminál cells of branch leaves more commonly measure (30-)50-100(- 
120) X (4 -)5 -8 (-9 ) /tm; acumen of branch leaves nőt abruptly delimi­
ted; dioicous; séta rough or smooth ......................................................  3.
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3. Plants rather robust; médium laminál cells of branch leaves measure 
(70-)100-120(-140) X 5-9 /un; séta smooth ........................  O. vagans

3. Plants rather slender; médián laminál cells measure (30-)50-80(-105) 
X 5-7 /un; séta rou g h ...................................................................  0. hians

Taxonomic comments

Oxyrrhynchium asperisetum (C. Muell.) Broth.
This is a relatively small moss and we have no explanation why Bart- 

ram (1939) considered it to be larger than O. vagans. Fleischer (1923) alsó 
reported leaves of 0. asperisetum up to 1.8 mm, bút we never saw them lar­
ger than 1.5 mm. Branch leaves often have the characteristically abruptly 
constricted leaf acumen, though it is nőt always very well expressed in New 
Guineán specimens (cf. Figs. 13-14 in Ignatov et ah, 1999). Leaf cells of 
O. asperisetum are usually 60-110 pm  long, even in quite small leaves, and 
always narrow, ca. 5-6 pm  wide. This allows the slender form of O. asperise­
tum to be distinguished írom O. vagans that has leaf cells of about 5-9 pm  
wide and often longer than 100 pm. Takaki (1956) pointed that O. asperi­
setum has complanate branches; sometimes this aspect is more or less clear, 
though it is never so distinct as in O. savatieri. The distributional rangé 
of these two species has nearly no overlap, the later being a more northern 
one. In critical cases, 0. savatieri is different from O. asperisetum in having 
smaller cells (50-)65-80(-110) X (4 -)5 (-6 ) pm  [vs. (50-)70-110(-120) X 
(4 -)5 -6 (-7 ) //,m] and rarely having abruptly consticted acumen in branch 
leaves in Chinese materials (though observed in more xeric phenotypes in 
Japanese specimens). Brownish pigmentation is sometimes present, bút in 
many collections plants of 0. asperisetum are purely green.

Collection of 0. asperisetum from Vietnam and Malaysia has no spo- 
rophytes and represent a relatively poorly developed phenotype growing 
in shade. Its attribution to this species is based largely on leaf shape and 
laminál cell dimensions.

O. savatieri (Schimp. ex Besch.) Broth.
Many authors have reported that the main diagnostic chaxacters of the 

species is the complanate foliage. This statement needs somé comments be- 
cause the aspect of complanateness is characteristic fór all species of the 
genus. However, in many species the foliage is more complanate in loose 
growth form and in remotely foliated parts of the plánt, while in O. sava­
tieri the pattern is opposite: the denser is its foliage, the more complanate 
is the leaf arrangement. Slender plants without the more or less densely
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foliated branches are almost impossible to identify. Brownish pigmentation 
is sometimes present, bút in many collections plants are purely green (at 
least in Chinese collections).

0. hians (Hedw.) Loeske
Laminál cells of the Chinese specimens of this species have cells shorter 

than 60-70 /im. Most of Chinese plants are small to médium-sized and have 
brownish pigmentation.

O. vagans (Jaeg.) Ignatov fc Huttunen
When sporophyte is present, this species can be separated immediately 

by its smooth séta (all other Asian species of Oxyrrhynchium have rough 
setae). However, many of the Chinese collections are sterilé. Oxyrrhynchium 
vagans is the largest species of the genus in the region. When optimally 
developed it has long laminál cells of about 100-120 /mi long (longer than in 
O. savatieri). Slender phenotypes with cells up to 80 fim  would be extremely 
difficult to separate from the large phenotypes of O. hians. Branch leaves 
are very shortly acute in the slender plants of O. vagans, whereas they are 
variable and often narrowly acute in O. hians. Brownish pigmentation is 
commonly present.
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Fig. 1 Various shapes of branch leaves of Oxyrrhynchium asperisetum írom three 
collections: A: Vietnam, Pócs 02112; B: Philippines, Schumm &: Schwarz 4544 (írom 
plants with sporophytes); Papua New Guinea, T. Koponen 30850 (írom plants with spo- 
rophytes).
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A b stra ct. An overview of the species of the family Gymnomitriaceae in Latin 
America is given. Keys to Latin American species of the genera Gymnomitrion (6 species) 
and Marsupella (9 species) is presented. Three new combinations (Marsupella lacerata, M. 
moralesae and M. truncato-apiculata) are made, two new taxa ( Gymnomitrion pacificum 
and Marsupella paroica) áré newly reported írom the area and many additional data to 
the distribution and synonymies of different taxa are published. The problems connected 
with the concept o f the genera Gymnomitrion and Marsupella are discussed.

The knowledge of the subfamily Gymnomitrioideae in Latin America is 
very poor. Nearly all species occurring in this area are very rare, and they 
are restricted mostly only to higher elevations (especially in the páramo 
region) or the subantarctic area. Nevertheless, the ntimber of taxa in the 
subfamily in the area is significant (20 species at present, with 2 additional 
taxa in South Georgia).

In recent times two very important studies have contributed with many 
additional data to the knowledge of the subfamily in the study area (Schus- 
ter 1996, 2002). However, there are still many unanswered problems based
on:

• the delimitation of the genera in the family, especially in the complex 
Gymnomitrion Corda -  Marsupella Dumort., including newly separated 
genera (especially Apomarsupella R. M. Schust.) or subgenera in Mar­
supella,

• inadequate knowledge of distribution of nearly all taxa based on the lim­
ited number of collections and the relatively even more limited number 
of determined species (taxa of the present subfamily are nőt in the area 
o f interest of most bryologists, and most of the species are difficult to 
determine),

• lack of good matéria! (with gametangia, sporophytes) of somé taxa,
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• omission of somé important and taxonomically problematical taxa by 
Schuster (1996, 2002) because of “poor knowledge”

• and, ftnally, lack of modern biosystematic or molecular study based on 
the taxa of the family Gymnomitriaceae.
The main problem seems to be the delimitation of the genera and sub- 

genera in the complex Gymuomitrion -  Apomarsupella -  Marsupella. Al- 
though Vána (1999) revised the subgeneric concept in Marsupella, his study 
is neither accepted nor mentioned in the study of Schuster (2002); moreover, 
Schuster described an additional subgenus (Marsupella subg. Amphimarsu- 
pella R. M. Schust.), further complicating the situation.

There are two “basic” concepts fór delimitation of the genera Gym- 
nomitrion and Marsupella. The “classical” concept used as the “crucial cri- 
terion separating Gymuomitrion írom Marsupella” (cf. Schuster 2002: 565) 
concerns the structure o f the female inflorescence, especially the presence or 
absence of a perianth and especially a perigynium. This concept was used 
by Müller (1906-1916), as it was in many other studies up to the end o f the 
íirst half of the 20th century. Gymuomitrion was characterised by the lack 
of perianth and perigynium (although at least a reduced perigynium can 
be present), whereas in Marsupella a relatively well developed perigynium 
and perianth (at least in reduced form) must be present. Knapp (1930) 
established that the “classical” or “usual” distinctions drawn between Mar­
supella and Gymuomitrion failed to exist, and Müller (1951-1958), sepa­
rating both mentioned genera, gives preference to the “gymnomitrioid” or 
“marsupelloid” characters of the habit over the “classical” differential char- 
acters in the structure of the gynaeceum. Thus, Gymuomitrion species form 
densely caespitose patches, and individual plants are mostly julaceous or 
fihform, of whitish, yellowish to greyish colom very rarely tinged with red 
or purple, with closely imbricate, densely appressed leaves, decolorate leaf 
tips and margins etc. In contrast, Marsupella species do nőt grow in such 
dense patches, they are nőt julaceous, are mostly greenish, often fuscous to 
purplish, and the leaves are mostly remotely arranged, nőt appressed and 
without decolorate margins and tips. The last concept is accepted in nearly 
all recent studies and treatments of the mentioned genera; it was accepted 
alsó in both mentioned treatments of Schuster (1996, 2002).

However, somé problems connected with each concept and with the 
combining of both concepts complicate the situation:

1. The density of leaves and the decoloration of margins or leaf lobé 
tips are connected with the ecological characters of the locality. When plants 
of somé Gymuomitrion species are growing in wet and shady places they 
have more remote leaves than usual, approaching many Marsupella species 
in habit. In contrast, somé Marsupella species írom extreme habitats such
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as exposed rocks at very high altitudes etc. may have a julaceous habit and 
be decolorate, at least the tips o f the lobes, as in Gymnomitrion.

2. The gynoecium structure is sometimes nőt correlated with the habit 
characters. There are somé “primitive” species of “true” Gymnomitrion 
without perianth and perigynium with a somewhat “marsupelloid” habit 
(cf., f.e., fig. 424: 13, 14 of G. asperulatum R. M. Schust. in Schuster 2002: 
568, where theleaves ajre nőt densely appressed and closely imbricate). Sim- 
ilarly, somé species of Marsupella have the “gymnomitrioid” habit with ju­
laceous or stoloniform shoots or with closely imbricate, appressed leaves, 
resembling Gymnomitrion (f.e. M. adusta (Nees) Spruce, M. condensata 
(Ángstr. ex C. Hartm.) Lindb. ex Kaal. or M. stoloniformis N. Kitag.).

3. The reduction of the perigynium is a continuous process in the evo- 
lution of species and it is very difficult to draw the line establishing whether 
it is present or nőt. This reduction can be relatively well demonstrated in 
the Marsupella subg. Homocraspis (Lindb. ex Schiffn.) Grolle culminating 
in M. adusta, where an exceptionally low perigynium is found, or more often 
it is completely missing. Nőt only M. adusta, bút alsó somé other species 
treated here have the perigynium completely absent. 3.6.

4. The exact form of the female bracts (more deeply lobed than the 
leaves, bút still bilobed to separate in somé lanceolate íilaments), connected 
with the reduction in the perigynium, can be detected only when the plants 
are fertile. When unfertilised gynoecia are present, the female bracts can be 
similar to the leaves and mostly nőt yet separated intő íilaments. Moreover, 
in both genera ( Gymnomitrion and Marsupella) in the present concept there 
are species with the innermost bracts basically bilobed with deeply lobed 
margins, or with bracts separated intő irregular lanceolate íilaments.

5. The segregation of plants with a “marsupelloid” habit and a “gym- 
nomitrioid” gynaeceum structure (without any trace of a perigynium) in the 
genus Apomarsupella (described on the basis of the presence of Anomoclada- 
type branches) solved these problems only partially, and nőt fór all the prob­
lémáik species (Anomoclada-type branches were found alsó in M. yakushir 
mensis S. Hatt., a typical Marsupella species with a perianth closely related 
to M. emarginata (Ehrh.) Dumort., the type of the genus). The reason is 
that nőt all taxa with a “marsupelloid” habit and a “gymnomitriod” gynae­
ceum have the Anomoclada-type branches. Schuster (2002) recently placed 
the rest of the Marsupella species with a “gymnomitrioid” gynaeceum in 
the subgenera Micromarsupella R. M. Schust. and Amphimarsupella.

6. In Gymnomitrion subg. Nardiocalyx (Jörg.) S. W. ArneU (G. apicu- 
latum (Schiílh.) Miill. Frib.) both a low bút distinct perianth and a ring-like 
perigynium occur. This species has a typical “gymnomitrioid” habit. Schus­
ter (2002: 567) wrote that this species “does nőt fit well intő Gymnomitrion".
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Based on these points, it will be almost impossible to decide in which 
of the genera Gymnomitrion or Marsupella somé species treated here should 
be placed— fór example, M. lacerata (Steph.) Vána, M. moralesae (Vána) 
Vána and M. truncato-apiculata () Vána. I think that studies based on mor- 
phological chaxacters alone, even when fertile and well-developed matéria! 
is used, cannot answer the question of the generic piacement o f these (and 
other) species. Biosystematic studies based on molecular methods may pro- 
vide more information, bút so far such information is nőt available.

The present study presents somé taxonomic and nomenclatural ad- 
ditions to the knowledge of the taxa occurring in the region and somé 
additiona! data to their distribution. The taxa with no additional Infor­
mation available (Acrolophozia fuegiana R. M. Schust., A. sulcata Hássel, 
Gymnomitrion concinnatum (Lightf.) Corda, Herzogobryum molle Grolle,
H. teres (Carrington et Pearson) Grolle, H. vermiculare (Schiffn.) Grolle, 
Marsupella microphylla R. M. Schust., M. minutula Hássel) axe nőt treated 
in the following treatment.

A p o m a rsu p ella  a fr ic a n a  (Steph. ex Bonner) R. M. Schust., J. Hat­
tori Bot. Láb. 80: 91, 1966

Fór the synonymy see Vána (1985: 91).
Fig.: Arnell 1956, fig. 11, p. 543, fig. 12, p. 544.
Specimens examined (Latin America only): Mexico, Hildago, above 

Chapulhuacan, 3000 ft, 7.12.1944 A. J. Sharp, det. J. Vána (TENN); Estado 
de Mexico, Gap at Névadó de Toluca trough which foot trail passes, 4350 
m, 15.06.1973 A. J. & E. B. Sharp, E. C. Clebsch & K. R. Thornburgh 1518, 
1525, det. J. Vána (TENN); Estado de Mexico, Névadó de Toluca, NE side, 
outer wall of crater, 13000 ft, 19.12.1976 D. G. Horton 7882 (ALTA); Estado 
de Mexico, Mpio. De Toluca, crater of Névadó de Toluca volcano, 4800 m, 
11.08.1995 J. Vána (PRC); Estado de Mexico, Mt. Popocatepetl, 4000 m,
I. 04.1973 G. Schwab SN 28, det. J. Vána (JE); Puebla, Ixtaccihuatl above 
Huejotzingo, 13700 ft, 21.10.1945 A. J. Sharp 4274, det. J. Vána (TENN); 
Veracruz, rod írom Perote to Cofre, 4000 m, 30.09.1979 A. J. Sharp, G. 
Juárez, M. Baez & B. Boom 7175c, det. J. Vána (TENN). G uatem ala, 
Dept. San Maxcos, between San Sebastián and summát of Volcán Taju- 
mulco, 3800-4600 m, 13.02.1940 J. A. Steyermark 35542, det. J. Vána (F). 
Venezuela, Estado Merida, Sierra Nevada de Merida, Pico Espejo, 3700- 
3900 m, 03.1969 B. & F. Oberwinkler & J. Poelt 1IV 69-125, HV 69-141, 
det. J. Vána (JE). Chile, Gay (holotype of Marsupella chilensis Steph.; 
G-10880).

D istr.: Mexico, Guatemala, Venezuela, Chile; alsó in Uganda, Kenya, 
Tanzania, Rwanda and Zaire.
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N otes: New fór Guatemala; fór Mexico mentioned in Vána (1985) with- 
out citing of localities. The report of Apomarsupella revoluta (Nees) R. M. 
Schust. from Venezuela (Sclmster 1974, Gnulstein et Vána 1987, Long et 
Grolle 1990, Schuster 2002; nőt mentioned already in Schuster 1996) is based 
on the specimens collected by B. & F. Oberwinkler and J. Poelt which be- 
long to this species. I have seen no specimen of A. revoluta from Latin 
America.

Key to Latin American species of G ym nom itrion .

1. Leaf margin denticulate or crenulate. Small, wiry, fUiform plants some-
times tinged with red, with slender stem under 10 cells in diám. and 
shaliowly bilobed, ovate leaves with decolorate margins..................... 2.

— Leaf margin entire. Larger, julaceous plants mostly whitish to silver-
greyish, with stem more than 10 cells in diám. and at least to 0.2 their 
length bilobed leaves....................................................................................  3.

2. Marginal 1-2 (-3) rows o f cells decolorate, mostly isodiametric, sim-
ilar to other leaf cells (nőt diíferentiated), at least slightly obliquely 
elongated. [páramos of tropical America] ..........................  G. atrofilum

—  Marginal 1 (-2) rows of cells decolorate, diíferentiated, diagonally elon-
gate, other leaf cells ±  isodiametric. [only Mexico] .........  G. pacificum

5. Green to yellowish-brown plants with very closely imbricate or ap- 
pressed leaves; cuticle strongly asperulate.19 bracts never spinose or 
denticulate. [southernmost South America] .............  G. concinnatum

3. Leaves sheath the stem, with setaceus lobes; lobé cells thick-walled. 
....................................................................................................... G. setaceum

—  Leaves do nőt sheath the stem, without setaceous lobes; lobé cells thick-
or thin-walled................................................................................................. 4.

4. Leaves bilobed to 0.4-0.5 their length; marginal cells tangentially elon­
gated. Terminál branching and small underleaves, sometimes connate 
with base of one leaf, present..............................................  G. laceratum

—  Leaves bilobed to 0.2-0.3 (-0.4) their length; marginal cells nőt elon­
gated or elongated at right angles to leaf margin or obliquely (never 
tangentially). Terminál branching and underleaves lacking...............  5.

5. Green to yellowish-brown plants with very closely imbricate or ap-
pressed leaves; cuticle strongly asperulate.19 bracts never spinose or 
denticulate. [southernmost South America] .............  G. concinnatum

—  Whitish to greyish plants with ±  distichous, suberect, loosely imbricate
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leaves; cuticle nearly smooth.19 bracts armed with spinous teeth or 
denticulations. [páramos of tropical America] ...........  G. asperulatum

G y m n o m itr io n  a sp eru la tu m  R. M. Schust., J. Hattori Bot. Láb. 
80: 106, fig. 19-20, 1996

Typus: Venezuela, Estado Merida, Sierra Nevada de Merida, above 
Merida, Loma Redonda station of the Teleferico, 4160 m, 02.1976 R. M. 
Schuster & L. Ruiz-Terán 76-1449 (herb. Schuster -  holotype non vidi, 
PRC -  isotype!)

Fig.: Schuster 1996, fig. 19, p. 109 and fig. 20, p. 111; the same fig. in 
Schuster 2002, fig. 423, p. 564 and fig. 424, p. 568.

Specimens examined: Costa Rica, Prov. de San Jósé, Cerro de la 
Muerte, Páxamo Buena Vista, 3100 m, 9.11.1999 I. Holz 99-620, det. J. 
Vána (PRC). Venezuela, Estado Merida, Sierra Nevada de Merida, above 
Merida, Loma Redonda station of the Teleferico, 4160 m, 02.1976 R. M. 
Schuster & L. Ruiz-Terán 76-1432b as G. laceratum (M ER); same locality, 
4100 m, 19.01.1990 R. Lübenau-Nestle V 260 (herb. Lübenau-Nestle, PRC); 
Estado Merida, Distr. Rangéi, Sierra de Santo Domingo, Páramo de Mu- 
cubají above Lagúna Grande, 3500 m, 07-08.1972 D. Griffin III, M. Lopéz 
F. & L. Ruiz-Terán 1109 (FLAS); between Valéra and Aguila pass, 3900 
m, 15.01.1990 A. Scháfer-Verwimp & I. Verwimp 12146, det. J. Vána (herb. 
Scháfer-Verwimp, PRC).

D istr.: Costa Rica, Venezuela.
New fór Costa Rica; until now known only on the basis of type speci­

men.

G y m n o m itr io n  a tr o f i lu m  Vána, J. Hattori Bot. Láb. 41: 411, fig. 
1, 1976

Typus: C olom bia , Dept. Méta, Páramo de Sumapaz, Cerro Névadó 
dél Sumapaz, 4015 m, 13.01.1973 A. M. Cleef 7757a (U -  holotype!, PRC -  
isotype!)

Fig.: Vána 1976, fig. 1, p. 412; Schuster 1996, fig. 11: 8-15, p. 67, the 
same fig. in Schuster 2002, fig. 419: 8-15, p. 552.

Specimens examined: Colombia, Cundinamarca, Páramo de Chir- 
gaza, around lagunita along trail to St. Juanito, 3400 m, 23.09.1982 S. 
R. Gradstein & E. Santana 4266, det. S. R. Gradstein (U). Ecuador, 
Prov. Chimborazo, Morona Santiago, Cerros Yuibug -  Pailacajas, 4400 m, 
31.07.1997 P. Sklenaí, det. J. Vána (PRC); Prov. Tungurahua, Cerro Her- 
moso, 4300 m, 6.09.1997 P. Sklenar, det. J. Vána (PRC).

Distr.: Colombia, Ecuador.
New fór Ecuador; until now known only on the basis of type specimen.
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G y m n o m itr io n  la cera tu m  (Steph.) Horik., Acta Phytotax. Geo- 
bot. 13: 212, 1943

Fór the synonymy see Varia (1985: 89)
F ig .: Schuster 1949, íig. 1-4, p. 104, fig. 5-11, p. 106; Arnell 1956, íig. 

6, p. 532, fig. 7, p. 533; Arnell 1963, fig. 220, p. 309; Kitagawa 1963, fig. 20, 
p. 113; Schuster 1974, fig. 325, p. 124, fig. 326, p. 128.

Specimens examined (Latin America only): Mexico, Estado de 
Mexico, Névadó de Toluca volcan, E side of the volcano, 13600 ft., 19.12.1976 
D.G. Horton 78491 (TNS); Oaxaca, Gap in Sierra Juárez, 27.12.1969 A. J. 
Sharp 9817a, 9817e, 9850, 9850a p.p. (F, TENN); Oaxaca, Sierra Juárez, 
above Valié Nációnál along road írom Tuxtepec to Oaxaca, 5.09.1974 D. 
Richards, A. J. & E. B. Sharp 2771, 2774a, 2774b, 2777, det. A. J. Sharp 
(TENN); Oaxaca, above Llano de las Flores on the road between Ixtlán 
de Juárez and Tuxtepec, 9000 ft., 6.07.1996 A. J. Sharp, C. Delgadillo 
M., W. Chester & M. Folson 2712a, det. J. Váha (TENN). Peru, Prov. 
La Libertad, Cerro la Gordas between Los Alisos and Quiruvilca, 3600 m, 
16.05.1976 E. Hegewald 5972, 5976, det. J. Váha (JE); Prov. Ancash, Prov. 
Recuay, between Tűnnél Cahuish and Chavin (Quebrada Pucayado), 4050 
m, 18.10.1973 P. & E. Hegewald 7716, 7717, 7722, 7733 (F, JE); Prov. Junin, 
Huayrapallana, 4900 m, 28.05.1960 G. Kunkel, det. S. Arnell (S). Bolívia, 
Dept. La Paz, Prov. Sur Yurgas, Taquesi East, E side of Taquesi pass along 
Inca Trail between Ábra and Estancia Taquesi, 4480 m, 5-6.06.1983 M. 
Lewis 83-2154, 83-2172A, det. J. Vána (F); Dept. Cochabamba, Prov. Cha- 
pare, along old Chapare road 7 km S of Incachasa, 3400 m, 8-13.11.1989 S. 
R. Gradstein 7393, det. J. Váha (U).

D istr.: Mexico, Peru, Bolivia; U.S.A.: Termessee; Uganda, Kenya, Tan­
zánia, Zaire, Rwanda, Natal, Cape, Réunion; Russia: Altai Mts., Nepál, 
Japan.

New fór Bolivia.

G y m n o m itr io n  p a c if ic u m  Grolle, Trans. Brit. Bryol. Soc. 5/1: 92, 
2 f-k, 1966

Fig.: Grolle 1966a, fig. 2 f-k, p. 90.
Specimens examined (Latin America only): Mexico, Oaxaca, Gap 

in Sierra Juárez above Tuxtepec, 27.12.1969 A. J. Sharp 9850a p.p., det.
J. Váha (TENN); same locality, 10000 ft, 26.12.1970 A. J. Sharp 3860 as 
G. laceratum, 3861b, det. J. Váha (F, TENN); Oaxaca, north of Oaxaca on 
Highway 175 at Sierra Juárez Gap, 9500-10000 ft., 24.12.1972 A. J. Sharp 
& al. 4180 as G. laceratum, 4231, det. J. Váha (TENN).

D istr.: Mexico; S Alaska, Canada: British Columbia; Japan, Russia: 
Czukotka.
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New fór Mexico and the whole Latin America.

G y m n o m itr io n  s e ta ceu m  Grolle et Vána in Vána, J. Hattori Bot. 
Láb. 41: 411, 1976

Typus: Venezuela: Estado Merida, Sierra de Santo Domingo, Páramo 
de Muchuchies, near Lagúna Negra, 3500 m, 03.1969 B. & F. Oberwinkler 
& J. Poelt HV 69-122 (JE -  holotype!, PRC -  isotype!)

Fig.: Vána 1967, fig. 2, p. 413; Schuster 1996, fig. 23, p.123, the same 
fig. in Schuster 2002, fig. 428, p. 575.

Specimens examined: Costa Rica, Prov. de San Jósé, Cerro de la 
Muerte, Páramo Buena Vista south of Cartago, 3200-3270 m, 3-5.09.1973 
D. Griffin III & D. Eakin 598, det. J. Vána (FLAS); Prov. de San Jósé, 
Cerro de la Muerte, Páramo Buena Vista, 3100 m, 9. & 14.11.1999 I. Holz 
CR 99-0614, CR 99-0636, det. J. Vána (PRC); Prov. San Jósé, Cerro de 
la Muerte, 3400 m, 26.12.1999 I. Holz <fc A. Scháfer-Verwimp CR 99-1199, 
det. J. Vána (PRC). Venezuela, Estado Merida, Sierra de Santo Domingo, 
Páramo de Muchuchies, near Lagúna Negra, 3550 m, 18.04.1969 H. Hertel, 
B. & F. Oberwinkler, det. R. Grolle & J. Vána (JE, Herb. Hertel 10482); 
Estado Merida, Sierra de Santo Domingo, Páramo de Mucuchies, near La­
gúna Negra, 3500 m, 1969 F. Oberwinkler & J. Poelt HV 69-121 p.p., det. J. 
Vána (JE); Estado Trujillo, 3400 m, Las Paridor Laké, Páramo de Guiigay, 
1975 M. López F. & L. Ruiz-Terán 10833, det. R. Grolle (JE). Colombia, 
S side of Sierra Nevada de Santa Marta, Chogurugue above San Sebastian, 
3200 m, 26.01.1967 S. Winkler C 201 as Herzogobryum paramophilum n. sp. 
p.p., det. R. Grolle & J. Vána (JE); Boyacá, Páramos NW de Bélén, Q. Mi- 
nas, 3855 m, 2.03.1972 A. M. Cleef 2112a, det. J. Vána (U), Boyacá, Sierra 
Nevada dél Cocuy, Quebrada Bocatoma, 4260 m, 5.10.1972 A. M. Cleef & P. 
Florschiitz 5858, det. S. R. Gradstein (U); Cundinamarca, Páramo de Pala- 
cio, Lagunas de Buitrago, 3665 m, 29.09.1972 A. M. Cleef 6685b, det. J. 
Vána (U); Cundinamarca, Páramo de Palacio, Carretera hacia la Q. Chuza, 
4 km SE írom Mina de cal. Cabeceras Q. Chuscal, 3700 m, 9.09.1972 A. 
M. Cleef 5445, det. S. R. Gradstein (U); Cundinamarca, Páramo de Pala­
cio, 4 km SE from Mina de Cal hacia Chusa, 3665 m, 29.11.1972 A. M. 
Cleef & L. Űribe 6685, det. S. R. Gradstein (U); Cundinamarca, Páramo de 
Chirgaza, around lagunita along trail to St. Juanito, 3400 m, 23.09.1982 S. 
R. Gradstein & E. Santana 4244, det, S. R, Gradstein (U); Méta, Páramo de 
Sumapaz, Cerro Névadó dél Sumapaz, 4300 m, 11.01.1973 S. R. Gradstein 
7632a (U).

Distr.: Costa Rica, Venezuela, Colombia.
Notes: Schuster (1996: 124) doubted the piacement of this species in 

the sect. Dianthelia (R. M. Schust.) R. M. Schust., where it was placed
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by Vána (1976). He suggested an affinity to the Nepalese G. crenatilobum 
Grolle, bút this seems to be only a presumption, and nőt based on the study 
of specimens of the last species. This opinion seems nőt to be well founded, as 
it is probably based only on similar leaf cell structure. I agree with Schuster 
(1996, p. 124) that G. setaceum “is very different írom ‘normál’ species 
of the genus, in that the leaves do nőt sheath the stem” , bút, examining 
the matériái of G. crenatilobum, it is clear that G. crenatilobum belongs to 
the “normál” species of the genus (leaves do nőt sheath the stem). Future 
studies can answer the question of whether G. setaceum should be placed in 
its own section; the infrageneric taxonomy of Gymnomitrion has nőt been 
yet fully clarified.

K ey  to  Latin  A m erican  species o f  M a rsu p e lla

1. Plants paroecious.......................................................................................... 2.
— Plants dioecious............................................................................................. 5.
2. Perianth present. Leaves only rarely small and scale-like...................  3.
— Perianth lacking. Leaves small and scale-like, about 0.2 their length

bilobed, appressed to stem. [South Georgia only] ...........  M. minutula

3. Plants with remote, scale-like leaves, their width scarcely or nőt ex-
ceeding that of the stem.....................................................  M. microphylla

— Plants with imbricate leaves, at least in the upper parts of the shoots,
their width twice or more exceeding that of the stem........................  4.

4. Plants minute (0.2-0.6 mm), brownish; leafy shoots arising írom the
system of stoloniform creeping axes with leaves slightly wider than the 
width of the stem, erect shoots abruptly larger-leaved distally. [Fuegia 
only] ...............................................................................................  M. sprucei

— Plants larger (mostly more than 1 cm), green; stoloniform creeping axes 
lacking, shoots with large leaves throughout. [Mexico] . . . .  M. paroica

5. Leaves strongly concave (flattening a leaf without tearing impossible),
suborbicular, sinus lunate, descending to 0.1-0.2 the length; lobes sub- 
acute to apiculate.....................................................  M. truncato-apiculata

— Leaves +  canaliculate, only concave at base, sinus semilunate to acute,
descending to 0.2-0.4 the length...............................................................  6.

6. Leaves nearly orbicular; sinus fiaring to semilunate; lobes much broader
than long......................................................................................................... 7.

—  Leaves ovate to egg-shaped, rarely nearly orbicular; sinus subacute to
acute, lobes mostly longer than wide......................................................  8.
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7. Perianth absent; leaves mostly bilobed to 0.1-0.2 their length...............
.................................................................................................... M. moralesae

— Perianth present; leaves bilobed to 0.2-0.3 their length...........................
................................................................................................. M. emarginata

8. Plants deep red to brownish, only lobé tips often decolorate; leafy shoots
often arising írom the system of stoloniform creeping axes. Leaves 
bilobed mostly to 0.2-0.3 their length; cells thin-walled with large to 
nodular trigones; lobes ending in 1-2 cells. Innermostl? bracts bifid, 
crispate, with dentate to laciniate margin and lateral teeth, never mul- 
tifid and free.................................................................................  M. miniata

— Plants subhyaline to greyish-green, system of stolons and flagella nőt
common. Leaves bilobed mostly to 0.3-0.4 their length; cells thick- 
walled; lobes ending in 3-4 (-5 ) cells. Innermosi? bracts deeply multifid, 
free, lacerate to laciniate............................................................ M. lacerata

Marsupella emarginata  (Ehrh.) Dumort., Recueil Observ. Jun- 
germ., p. 24, 1835

= Sarcoscyphus m exicanus Lindenb. et Gottsche in Gottsche, Lin- 
denb. et Nees, Syn. Hepat., p. 618, 1846 =  Marsupella m exicana  (Lin­
denb. et Gottsche) Steph., Spec. Hepat. 2: 25, 1901; syn. fide Gradstein et 
Vána, Mem. New York Bot. Garden 45: 414, 1987

Typus: Mexico, Sempoaltepec, 06.1842 F. Liebmann, Pl. mex. 10.223 
(Pl. mex. Liebm. 186) (C -  lectotype!, W-Lindenb. Hep. 249 -  isolectotype!, 
G-10885 -  isolectotype!)

=  Marsupella andina J. B. Jack et Steph., Hedwigia 31: 23, 1892; 
syn. fide Gradstein et Vána, Mem. New York Bot. Garden 45: 414, 1987 

Typus: Colombia, Nova Granada, Prov. Antiognio, Páramo de Son- 
són, 10000 ft, 1872 G. Wallis (G-10879 -  holotype!)

Fór the additional synonymy and figs. see manuals of European or 
North American hepatics.

Specimens examined (Latin America only): Mexico, 1913 Arsén 
7419 (G-10887); Iztaccíhuatl, 4000 m, 27.08.1973 A. M. Cleef & C. Del- 
gadillo M, 10268, det. J. Vána (U); Edo Durango, along highway 40 about 9 
mi. W  of La Cuidad, 8600 ft, 30.12.1973 F. D. Bowers, C. Delgadillo M. & 
P. Sommers jr. 5082c, det. J. Vána (F). Colombia, Dept. Cundinamarca, 
Mnpio. Guasca, Páramo de Guasca, along the road Guasca -  Guachete, Cll. 
Pena Negra, valley of Chuscal, 3200 m, 6.09.1984 E. Linares, J. Agnirre C., 
S. R. Gradstein & B. 0 . van Zanten, det. S. R. Gradstein (U).

D istr.: Mexico, Colombia; Uganda, Tanzania, Rwanda, Zaire, Malesia, 
Sumatra, PhiLippines, widely distributed in the holarctic region.
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Notes: Determination of three specimens cited in Gradstein et Vána 
(1987) under M. emarginata is corrected in this paper (see M. miniata and 
M. paroica). The species is rare in the area.

M arsupella lacerata (Steph.) Vána, comb. nova 
B asionym : Sphenolobus laceratus Steph., Spec. Hepat. 2: 165, 

1902 =  G ym nom itrion  andinum  R. M. Schust., Rév. Bryol. Lichénol. 
34: 279, 1966 hóm. illeg.

Typus (cf. Schuster, Rév. Biyol. Lichénol. 34: 279, 1966): Colom- 
bia, Andes Novogranatensis (Bogotá), Lindig (G-11034 -  lectotype!, FH
-  isolectotype!); same locality, Lindig sine no. (G-16002!, S!), Lindig 200 
(G-16004!), Lindig 251 as Jungermannia adulterina f, etiolata (G-17212!), 
Lindig 253 (G-16003!) -  syntypes.

=  Anastrophyllum  bolivianum  Steph., Bibi. Bot. 87: 186, fig. 100,
1916

Typus: Bolívia, Yanakaka Montes, 4000 m, T. Herzog 3832 (G-17213
-  holotype!)

=  M arsupella cuspidata Steph., Bibi. Bot. 87: 181, fig. 93 a-b, 1916 
Typus (cf. Vána, Bryobrothera 5: 228, 1999): Bolívia, Hochtal Viloco, 

4600 m, 10.1911 T. Herzog 3164/a (G-14539 -  lectotype!, L -  isolectotype!)
= Acolea andina Herzog, Bibi. Bot. 88: 27, fig. 14, 1921 =  Gt/m.5 

nom itrion andinum  (Herzog) Herzog, Hedwigia 74: 81, 1934
Typus: Bolívia, an Felsen um Pinasgebiet gégén Cerro Incachacca, 

4600 m, 08.1911 T. Herzog (JE -  holotype!); same locality T. Herzog 2617, 
Stephani as Anastrophyllum laxifolium (JE -  isotype or syntype!)

= M arsupella trollii Herzog, Hedwigia 74: 82, 1934 
Typus: Bolívia, Mapiri, C. Troli no. 40 (JE -  holotype!)
= M arsupella capensis S.W. Arnell, Bot. Notiser 110: 403, fig, 3,

1957
Typus: South Africa, Cape, Ceres Div., Hex River Mts., shale bánd 

from Witels Kloof up Buffelsshoek Peak, SW aspect, 4000 ft., 8.10.1956 E. 
Esterhuysen 26375 (BOL -  holotype!, UPS -  isotype!), same locality, E. 
Esterhuysen 26376, 26377 (syntypes non vidi).

=  ? M arsupella subhyalina R. M. Schust., J. Hattori Bot. Láb. 80: 
142, fig.27, 1996

Typus: Ecuador, hyperpáramo, N. of Pifo -  Papallacta Rd., near mi- 
crowave transmitter station at erest of Andes, 4200-4300 m, R. M. Schuster 
93-218a (F -  holotype non vidi)

F ig.: Stephani 1916, fig. 93 a-b, p. 181, fig. 100, p. 186; Herzog 1921, 
fig. 14, p. 28; Arnell 1957, fig. 3, p. 403, the same fig. in Arnell 1963, fig. 
219, p. 308; Schuster 1996, fig. 27, p. 141; the same fig. in Schuster 2002, 
fig. 420, p. 554.
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Specimens examined: Mexico, Estado de Mexico, Névadó de Toluca 
volcan, E side of the volcano, 13600 ft., 19.12.1976 D.H. Vitt 17879 as G. 
laceratum (TNS). Costa Rica, Prov. De San Jósé, Cerro de la Muerte, 
3450 m, 26.12.1999 A. Schafer-Verwimp & I. Holz SV/H-0143, det. J. Vána 
(PRC, Herb. Schafer-Verwimp). Venezuela, Estado Merida, Sierra Nevada 
de Merida, E of Merida, 3700-3900 m, 1969 F. Oberwinkler & J. Poelt HV 
69-119, det. R. Grolle (JE), Estado Merida, Sierra de St. Domingo, Páramo 
de Mucuchies, 1 km NW Passo El Aguila, 4250 m, 1969 H. Hertel & J. 
Poelt, det. R. Grolle (JE, Herb. Hertel 10541); Estado Merida, Páramo de 
Pinango (part of gran páramo de Mucuchies), 4100 m, 18.07.1984 D. Griffin 
III & M. Lopéz F. PV-485 p.p., det. J. Vána (FLAS); Estado Merida, Distr. 
Rangéi, Páramo de Piedras Blancas, 4000-4220 m, 14.08.1975 D. Griffin III,
M. López F. & L. Ruiz-Terán 1463, 1511, det. J. Vána (FLAS). Colombia, 
S side of Sierra Nevada de Santa Marta, Chorugue above San Sebastian, 
3200 m, 26.01.1967 S. Winkler C 201 as Herzogobryum paramophilum n. 
sp. p.p., det. J. Vána (JE); S side of Sierra Nevada de Santa Marta, above 
Mamacanaca, 24.01.1967 S. Winkler C 402, det. J. Vána (U); Caldas, W 
slope of Volcán Ruiz, Las Nereidas, 4300 m, 14.09.1984 E. Linares, J. Aguirre 
C., S. R. Gradstein & B. 0 . van Zanten 1433, 1434, det. J. Vána (U); 
Boyacá, Páramo de Pisva, carretera Socha-La Punta, Filo Batanera, 2 km 
SW de' la Lagúna Batanera, Norros de S. Gábriel, 3750 m, 18.06.1972 A. 
M.Cleef 4692, det. J. Vána (F, U); Méta, Páramo de Sumapaz, Hoya El 
Névadó, Lagúna La Guitarra, 3425 m, 22.01.1972 A. M. Cleef 841, det. J. 
Vána (U). Ecuador, sine loco spec., R. Espinosa 30, det. T. Herzog (JE); 
Prov. Chimborazo, Mt. Chimborazo, 4200 m, 4.07.1999 Z. Soldán, det. J. 
Vána (PRC); Prov. Chimborazo, Mt. Chimborazo, near Hermanos Carrel, 
4400, 6.07.1999 Z. Palice, det. J. Vána (PRC); same locality, 4800-4830 
m, 6.07.1999 Z. Soldán, det. J. Vána (PRC). Peru, Dept. Cuzco, Prov. 
Paucartambo, Ábra Acjanaco, near Paucartambo, upper part of Ceja de 
Selva, 3400-3500 m, 17.09.1984 H. Inoue 34011, det. J. Vána (TNS); Dept. 
Puno, Prov. Melgar, between Santa Rosa and Sicuani, pass La Raya, 4300 m, 
5.05.1973 P. & E. Hegewald 5507, 5522, det. J. Vána (JE). Bolivia, Hochtal 
Viloco, 4600 m, 10.1911 T. Herzog 3162b, det. J. Vána (JE); Quimzaoruz, 
Viloco, Miness valley, 4500-4600 m, 10.1911 T. Herzog 3166a (JE); Cerro 
Kaphir (Meseta), 4400 m, C. Troli 74, det. T. Herzog (JE, S); Dept. La Paz, 
Prov. Larecaja, along road between Sorata and Mina Mina Progresiva on 
mountain NE of Laripata and 5 km of Sarata, 3750 m, 5.12.1982 M. Lewis 
82-122, 82-130, 82-132B, det. J. Vána (F); Dept. La Paz, Prov. Murillo, 
uppermost headwaters of Rio Livinosa, 33 km N of La Ceja de El Alto 
La Paz, 4880 m, 14.12.1982 M. Lewis 82-359, det. J. Vána (F); Dept. La 
Paz, Prov. Loayza, ridge of Cerro Trés Cruces where it meets Cerro Quisma
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Willkhi just S, 12 km of Caxata, 4900 m, 25.07.1983 M. Lewis 83-3010, det. 
J. Vána (F); Dept. La Paz, Prov. Inquisivi, slopes between Rio Chichipata 
(Rio Huma Palca) and Hacienda Jucumarini, ca 2 km NW of Quime, 3260 m, 
20.11.1986 M. Lewis 86-2197, det. J. Vána (F); Dept. Cochabamba, Ábra de 
San Benito, 3900 m, 01.1908 T. Herzog 6037, det. F. Stephani as Marsupella 
sp. (FI); Dept. Cochabamba, Prov. Chapaer, along old Chapare road 7 km S 
of Incachasa, 3400 m, 8-13.11.1989 S. R. Gradstein 7405, det. J. Vána (U); 
Dept. Cochabamba, Prov. Ayopaya, Cordillera de Tunari on lower slopes of 
Cerro Khena Khena around N and W  side of Lagúna Cuyuntani, 22 km NW 
of Quillacollo, 4500 m, 9-10.10.1983 M. Lewis 83-4420A, det. J. Vána (F); 
Dept. Cochabamba, Prov. Carrasco, Zóna La Siberia along Cochabamba 
-  Santa Cruz Highway ca 2 km NW of Cerro Bravó and 27 km NW of 
Comarapa, 2960-3010 m, 29.11.1983 M. Lewis 83-5117, det. J. Vána (F).

D istr.: Bolivia, Peru, Ecuador, Colombia, Venezuela, Costa Rica, Mex- 
ico; South Africa.

N otes: This is a very critical and problematic taxon. It usually, bút nőt 
always, has a typical “marsupelloid” habit and always has a typical “gym- 
nomitrioid” gynaeceum, with no trace of a perigynium and with lanceolate 
lobes representing the inner female bracts. It is alsó “gymnomitrioid” in the 
colour of plants and the decolorate lobes. Schuster (2002) placed this species 
under Gymnomitrion on the basis of gynaeceum structure (cf. Schuster 1966, 
p. 277-278: “ . . . ” , or Schuster 2002, p. 567: “ Sphenolobus laceratus Steph. = 
Gymnomitrion andinum Schust. of Colombia, dealt with in Schuster (1966)
. .. has innermostf? bracts reduced and “resolved intő lanceolate Aláments” 
and “deeply multifid” , as shown in Schuster (1974) fór G. laceratum.” ) and 
alsó under Marsupella on the basis of habit (cf. M. subhyalina R. M. Schust. 
in Schuster 1996, 2002). Herzog (1934) did the same fór Gymnomitrion and­
inum and Marsupella trollii in Bolivia. African populations were accepted 
as undoubted Marsupella because of the habit characters (M. capensis S. 
W. Arnell).

In the author’s present opinion this very variable species may belong to 
Marsupella subg. Homocraspis (Lindb. ex Schiffn.) Grolle sect. Homocraspis 
rather than to Gymnomitrion (as accepted by Schuster 1966 or Vána 1999 
on the basis of gynaeceum structure, decolorate lobes and greyish plants). 
Molecular studies will clarify if this opinion is correct or nőt. Typical “gym­
nomitrioid” plants with densely arranged leaves, of a greyish to silvery colour 
without any trace of purple, and decolorate parts of the leaf, occur mostly 
in Bolivia, where the species is relatively common. Typical “marsupelloid” 
plants were described f.e. as Anastrophyllum bolivianum, Marsupella capen­
sis etc.

New fór Mexico, Venezuela and Peru. Fór Costa Rica reported under
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the name Marsupella trollii (Morales 1991), bút the specimens were nőt 
checked.

M a rsu p e lla  m in ia ta  (Lindenb. et Gottsche) Grolle, J. Jap. Bot. 47: 
144, 1966

B asionym : G y m n o m itr io n  m in ia tu m  Lindenb. et Gott. in Gott­
sche, Lindenb. et Nees, Syn. Hepat., p. 617, 1846

T ypus: Mexico, Mt. Orizaba, 10000 ft, 09.1841 F. Liebmann, Pl. mex. 
10.026 (Pl. mex. Liebm. 358a) (C -  lectotype!, G-14834 -  isolectotype!, S -  
isolectotype!, W-Lindenb. Hep. 71 -  isolectotype!)

= M a rsu p e lla  lo r e n tz ia n a  Steph., Spec. Hepat. 2: 19, 1901
T ypus: A rgentina, E. G. Lorentz (ex Herb. C. Müller Hal.) (G-10884 

-  holotype!, FH -  isotype!, NY -  herb. Mitten -  isotype!)
= ? M a rsu p e lla  a n d ico la  R. M. Schust., Austral Hepaticae 2: 555, 

2002 (nőmén nudum)
T ypus: Venezuela, Sierra de Santo Domingo, Páramo de Mucubají, 

above Lagúna Grande, 3600 m, R. M. Schuster 76-817a (herb. Schuster -  
holotype non vidi)

F ig.: Grolle 1966b, fig. 1, p. 15; Schuster 2002, fig. 420A, p. 556.
Specim ens exam ined: M exico , Estado de Mexico, Road to Névadó 

de Toluca, 4000 m, 15.06.1973 A. J. & E. B. Sharp, E. C. Clebsch & K. R. 
Thornburgh 1504b, 1509, det. J. Vána (TENN); Estado de Mexico, Gap at 
Névadó de Toluca trough which főt trail passes, 4350 m, 15.06.1973 A. J. & 
E. B. Sharp, E. C. Clebsch & K. R. Thornburgh 1533, 1541, 1542b, 1545a, 
1548c, det. J. Vána (TENN); Estado de Mexico, Mpio. Toluca, NW slopes 
of Névadó de Toluca volcano, 3650 m, 11.08.1995 J. Vána (PRC); Estade de 
Mexico, Mt. Popocatepetl, 4000 m, 1.04.1973 G. Schwab SN 26, SN 29, SN 
31, det. J. Vána (JE); same locahty, 27.08.1973 A. M. Cleef & C. Delgadillo 
M. 10243, det. J. Vána prius as M. emarginata, cf. Gradstein et Vána 1987 
(F, U); Puebla, Ixtaccihuatl above Huejotzingo, 13800 ft, 21.10.1945 A. J. 
Sharp 4288, det. J. Vána (TENN); Veracruz, road from Perote to Cofre, 
3900 m, 30.09.1979 A. J. Sharp, G. Juárez, M. Baez & B. Boom 7177c, det. 
J. Vána (TENN). C osta  R ica , Prov. Cartago, Parque Nációnál Chirripó, 
NE Chirripó, 3775 m, 28.03. 1983 A. Chaverri, A. M. Cleef & R. Madrigal 
1153, det. J. Vána (U); Prov. Cartago, Volcán Irazú, 3300 m, 16.08.1993 C. 
Aedo, det. J. Vána (Herb. Munoz 5124); Prov. de San Jósé, Cordillera de 
Talamanca, Cerro de la Muerte, 3450 m, 26.12.1999 A. Scháfer-Verwimp & 
I. Holz SV/IH-0144, det. J. Vána (Herb. Scháfer-Verwimp); Prov. de Limón, 
Parque Nációnál Chirripó, Valié Crestones, 3430 m, 03.1983 A. Chaverri, A. 
M. Cleef & R. Madrigal 1036, 1045, det. J. Vána (U, USJ); V enezuela, Es­
tado Merida, Sierra de Santo Domingo, Páramo de Mucuchies, near Lagúna
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Negra, 3500 m, 1969 F. Oberwinkler & J. Poelt HV 69-121 p.p., det. J. Vána 
(JE); Estado Merida, Sierra Nevada de Merida, Pico Espejo, 3500-3700 m, 
1969 F. Oberwinkler & J. Poelt HV 69-140, det. J. Vána (JE); Estado 
Merida, Páramo de Pinanango, part of Gran páramo de Mucuchíes, 4300 
m, 17.06.1984 D. Grifin III & D. Diaz M PV-22, det. J. Vána (FLAS); Es­
tado Merida, between Valera -  Aguila pass, 3900 m, 15.01.1990 A. Scháfer- 
Verwimp & I. Verwimp 12144 p.p., det. J. Vána (Herb. Scháfer-Verwimp); 
Estado Merida, Pico d’Aguila, 3800-3900 m, 15.01.1990 R. Lübenau-Nestle 
V 119, det. J. Vána (Herb. Lübenau-Nestle). Colombia, S side of Sierra 
Nevada de Santa Marta, Mamacanaca valley, 31.01.1967 S. Winkler, det. J. 
Vána (U); Prov. de Magdaléna, Sierra Nevada de Santa Marta, transecto 
dél Rio Buritaca, Filo La Cumbre, 3500-3900 m, 15-19.08.1977 O. Rangéi 
& A. M. Cleef 890, 1021, 1045, 1057 p.p., det. J. Vána (U); Arauca, Sierra 
Nevada dél Cocuy, Cabeceras de la Quebrada El Playón, Patio Bolos, Hoya 
S. Luís, 4350 m, 9.03.1973 A. M. Cleef 9002a, det. J. Vána (U); Cundina- 
marca: Sabana de Bogotá, 2700 m, 05.1951 R.E.Schultes 12253, det. J. Vána 
(FLAS); Cundinamarca, Páramo de Palacio, Lagunas de Buitrago, 3665 m, 
29.09.1972 A. M. Cleef 6685b, det. J. Vána (U); Cundinamarca, Guasca, 
3150 m, 7.08.1980 S. R. Gradstein & J. Aguirre C. 3673, det. J. Vána prius 
as M. emarginata, cf. Gradstein et Vána 1987 (U); Cundinamarca, Páramo 
de Chirgaza, along trail to St. Juanito, 3400 m, 23.09.1982 S. R. Gradstein 
& E. Santana 4239, 4258, det. J. Vána (U). Ecuador, Prov. Cotopaxi, SW 
of Paque Nációnál Cotopaxi, 3600 m, 17.12.1983 W. R. Buck 10107, det. J. 
Vána (NY).

Distr.: Mexico, Costa Rica, Venezuela, Colombia, Ecuador, Argentína.

N otes: Another “difficult” species, omitted in all Gymnomitriaceae 
treatments of Schuster. Based on the gyneaceum structure (correctly de- 
scribed previously by Stephani 1901), this species belongs to Marsupella 
subg. Homocraspis (Lindb. ex Schiffh.) Grolle sect. Homocraspis. Because 
the type specimen is very atypical (consisting of very small, reduced plants), 
the species has been known until now only on the basis of the type and nor­
mál plants were placed in herbaria under different names. Typically devel- 
oped plants are 1-3 cm high, fuscous to reddish in colour, with a stoloniform 
system of axes and abruptly larger-leaved shoots distally. This form is more 
common in the páramos region. Probably M. andicola R. M. Schust. alsó 
belongs here and represents the “typical phase” of this species; at the time 
of writing, the description (cited as Schuster 2002 without specification) was 
nőt available, like the type specimen.

New fór Costa Rica, Venezuela, Colombia, Ecuador, and northern Ar­
gentína.
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Marsupella moralesae  (Vána) Vána, comb. nova
B asionym : G ym nom itrion  moralesae  Vána, J. Hattori Bot. Láb. 

48: 230, fig. 4, 1980
T ypus: C osta  R ica , Alajuela, Parque Nációnál Volcán Poás, 2400- 

2700 m, 30-31.07.1977 D. Griffin III et A. Araya P. 88 (FLAS -  holotype!, 
PRC -  isotype!)

Fig.: Vána 1980, fig. 4, p. 231 and fig. 5, p. 232.
D istr.: Costa Rica.
N otes: Known only from the type specimen. Based on the gynaeceum 

structure, the species belongs to Marsupella subg. Homocraspis (Lindb. ex 
SchifFn.) Grolle sect. Homocraspis. This species has the habit of a dense- 
leaved Marsupella emarginata or a Gymnomitrion species. It is somewhat 
similar to M. emarginata in the form of the leaves, bút the gynaeceum 
structure is completely different (perianth and perigynium absent etc.).

Marsupella paroica R. M. Schust., Bryologist 60: 145, 1957
T ypus: U.S.A., North Caxolina, Swain Co., Soco Falls, NE of Cherokee, 

1.06.1952 R. M. Schuster 24203 (Herb. Schuster -  holotype non vidi, H -  
isotype!)

Fig.: Schuster 1974, fig. 303: 10-11, p. 14, 317, p. 88, 318, p. 92.
Specim ens exam ined (Latin America only): M ex ico , Oaxaca, along 

road north of Llano de las Flores, N of Oaxaca, 2000-2500 m, 25.12.1965 
A. J. Sharp & Z. Iwatsuki 5394, det. J. Vána prius as M. emarginata, cf. 
Gradstein et Vána 1987 (TENN).

D istr.: Mexico, U.S.A.
New fór Mexico and the whole Latin America; until now regarded as 

endemic of eastern North America.

Marsupella truncato-apiculata (Herzog) Vána, comb. nova
B asionym : G ym nom itrion  truncato-apiculatum  Herzog, Hed- 

wigia 74: 81, fig. 2 a-b, 1934
Typus: C olom bia , Paramo El Boquerón bei Bogotá, 3500 m, 1929 K. 

Troli 2169 (JE -  holotype!)
= Marsupella involuta  Vána, J. Hattori Bot. Láb. 41: 414, fig. 3,

1976
Typus: C olom bia , Arauca, Sierra Nevada dél Cocuy, Cabeceras de la 

Quebrada El Playon, Patio Bolos, Hoya S. Jósé, ca 1 km SW from Alto de 
Patio Bolos, 4250 m, 7.03.1973 A. M. Cleef 8906a (PRC -  holotype!, U -  
isotype!)

Fig.: Herzog 1934, fig. 2 a-b, p. 81; Vána 1976, fig. 3, p. 415; Schuster 
1966, fig. 11: 1-7, p. 67, the same fig. in Schuster 2002, fig. 419: 1-7, p. 552.



Notes on Gymnomitriaceae (subf. Gymnomitrioideae)... 125

Specimens examined: Mexico, Estado de Mexico, Municipio Toluca, 
NW slopes of Névadó de Toluca volcan, 3650 m, 11.08.1995 J. Vána (PRC). 
Costa Rica, Prov. de San Jósé, Cerro de la Muerte, 3350-3450 m, 
26.12.1999 A. Scháfer-Verwimp & I. Holz SV/H 0136, 0189, det. J. Vána 
(PRC, Herb. Scháfer-Verwimp); Prov. de San Jósé, Páramo Buena Vista, in- 
teramerican highway 90 km S of Cartago, 3200-3270 m, 3-5.09.1973 D. Grif- 
íin III & D. Eakin 590, det. J. Vána (FLAS). Venezuela, Estado Merida, 
Sierra de Santo Domingo, Páramo de Mucubají, near Lagúna Grande, 3600 
m, 28.07.1984 D. & N. Griffin Hl PV-691, det. J. Vána (FLAS); Estado 
Merida, between Valera -  Aguila pass, 3900 m, 15.01.1990 A. Scháfer- 
Verwimp fc I. Verwimp 12144 p.p., det. J. Vána (Herb. Scháfer-Verwimp); 
Estado Merida, Pico dél Espejo, 4675 m, 19.01.1990 R. Lübenau-Nestle, 
det. J. Vána (Herb. Lübenau-Nestle). Colombia, S side of Sierra Nevada 
de Santa Marta, Mamacanaca, 4300 m, 29.01.1967 S. Winkler C 262 (U); 
Prov. de Magdaléna, Sierra Nevada de Santa Marta, transecto dél Rio Bu- 
ritaca, Filo La Cumbre, 3500-3900 m, 15-19.08.1977 0 . Rangéi & A. M. 
Cleef 1057 p.p., det. J. Vána (U); Boyacá, Páramo de Pisva, carretera Socha- 
La Punta, Alto de Granados, 3615 m, 12.06.1972 A. M. Cleef 4451a, det. 
J. Vána (U); Boyacá, Páramos NW of Belén, cabeceras Quebrada Minas, 
Hoya Cll. Larga, 3835 m, 2.03.1973 A. M. Cleef 2128a, det. J. Vána (U); 
Boyacá, Sierra Nevada dél Cocuy, Boquerón de Cusirí, 4320 m, 5.03.1975 
A. M. Cleef 8790, det. S. R. Gradstein (U); Boyacá, Páramo de Chisacá, 
along road Usmé -  Nazareth, along Rio Santa Rosa, 3400 m, 4.09.1984 J. 
Aguirre C., S. R. Gradstein, B. 0 . van Zanten & E. Linares 4682a, det. J. 
Vána (U); Cundinamarca, Páramo de Chirgaza, along trail to St, Juanito, 
3400 m, 23.09.1982 S. R. Gradstein & E. Santana 4260, det. S. R. Gradstein 
(U); Méta, Páramo de Sumapaz, Cerro Névadó dél Sumapaz, W. Rastrojo, 
4015 m, 13.01.1973 A. M. Cleef 7758a, det, J. Vána (U). Ecuador, Prov. 
Chimborazo, volcán Chimborazo, 4200 m, 4.07.1999 Z. Soldán, det. J. Vána 
(PRC). Bolivia, Dept. Cochabamba, Prov. Arani, Cordillera de Tiraque, 
around shores of Lagúna Cajitilla Khoda, 13 km S of Ne of Tiraque, 3950 
m, 23.06.1985 M. Lewis 85-010, det. J. Vána (F).

Distr.: Mexico, Costa Rica, Venezuela, Colombia, Ecuador, Bolivia.
Notes: The description of Marsupella involuta Vána (accepted in Schus- 

ter 1996 and 2002 as a member of the genus Marsupella) was based on 
the commonly used “habit” concept of the genus. It was described on the 
basis of plants from wet habitats, in conttast to the type plants of Gym- 
nomitrion truncato-apiculatum growing probably in dry and very exposed 
habitats. The species certainly has no perianth or perigynium (although 
Schuster 1996, 2002 doubts this) and should be placed, according to gynae- 
ceum structure, in Marsupella subg. Homocraspis (Lindb. ex Schiffn.) Grolle
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sect. Homocraspis (in the Schuster’s concept subg. Amphimarsupella R. M. 
Schust.), with M. lacerata (=  ? M. subhyalina) and M. miniata (=: ? M. 
andicola).

New fór Mexico, Venezuela and Ecuador. Fór Bolivia reported by Vána 
(1999) without citing of localities.

M a rsu p e lla  sp ru ce i  (Limpr.) H. Bemet, Catal Hép. Sud-Ouest Su- 
isse, p. 33, 1888

Fór the synonymy and figs. see manuals of European or North American 
hepatics; alsó Schuster 2002, fig. 415, p. 541.

Specimens examined (Latin America only): South Georgia, W  side 
of Olsen valley, opposite Ruby Peak, Stromnes Bay, 100 ft, 17.03.1961 S. 
Greene 2975d, det. G. Hassel de Menéndez (AAS). Chile, Prov. Llanquihe, 
Dept. Osorno, Antillanaca, 1160 m, 1965/6 B. Ruthsatz 52/7, det. J. Vána 
(GOET).

Distr.: South Georgia, Argentina (Schuster 1968), Chile; New Zealand; 
widely distributed in the holarctic region.

Reported fór Chile in Vána (1999); the exact locality is cited here.

N a n o m a rsu p e lla  x en o p h y lla  (R. M. Schust.) R. M. Schust., J. 
Hattori Bot. Láb. 80: 132, 1966

Basionym: M a rsu p e lla  x en o p h y lla  R. M. Schust., Phytologia 39: 
248, 1978.

Typus: Venezuela, Estado Merida, Sierra Nevada de Merida, 4160 
m, R. M. Schuster & L. Ruiz-Terán 76-1449 (Herb. Schuster -holotype non
vidi, PRC -  isotype!)

Fig.: Schuster 1996, fig. 24, p. 131; the same fig. in Schuster 2002, fig. 
429, p. 579.

Specimens examined: Venezuela, Estado Merida, Páramo de Pi- 
nango (part of gran páramo de Mucuchíes), 4100 m, 18.07.1984 D. Griffin 
III & M. Lopéz F. PV-485 p.p., det. J. Vána (FLAS). Ecuador, Prov. 
Napo, NE side of volcán Antisana, 4300 m, 17.08.1997 P. Slenar, det. J. 
Vána (PRC); Prov. Chimborazo, volcán Chimborazo, 4200 m, 4.07.1999 Z. 
Soldán, det. J. Vána (PRC).

New fór Ecuador; until now known only from the type specimen.
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A Lunularia cruciata (L.) Lindb. 
régi-új hazai termőhelye

Sim on T.
ELTE Növényrendszertani és Ökológiai Tanszék 

sim ontibOfreem ail.hu

Abstract. (The old-new home habitat of the Lunularia cruciata (L.) 
Lindb.) The Lunularia cruciata— of an atlantic-mediterranous character— increases in 
Europe írom south towards north ( F r a h m , 1973). In Hungary —  in the 20th century 
(since 1903)— it has been discovered in Botanical Garden (Budapest), among fresh sward 
(S zepesfalvi 1903, B oros 1935). Bút later Lunularia occured only in the greenhouse 
of Botanical Garden (Budapest and Szeged). ( B oros 1953, 1968, O r b á n - V ajda  1983). 
Author has observed Lunularia fór the last ten years again in the freeland-cultures (on 
shady fresh sand-sward and on lime-stone of the rockery) of the Botanical Garden (Bu­
dapest). The light green colour thallus are all together somé square metres. They are 
to a certain extent winterhart. Pa p p , B. and R a j c z y , M. founded Lunularia —  at the 
same time —  in natural habitats (Szigetköz 1996/97) and recently on basalt-stone near 
to Salgótarján (P a p p , B. 1999) in Hungary, too! It becomes acclimatized in Hungary!

B evezetés

Az atlanti-mediterrán jellegű holdserleg májmoha Európában délről 
észak felé lassú terjedésben van (Frahm 1973). Először többnyire zárt te­
rekben (kertészetek üveg- és fóliaházai, melegágyai, virágcserepek), majd 
a fagyoktól védettebb üde termőhelyeken (kertek, parkok gyepjeiben, vi­
rágkádjain, tenyészedényeiben) jelent meg. Nálunk most újra kilépett az 
üvegházakból a kert szabadföldi területeire, ahol tartósan a nem ritka hideg 
telek ellenére (pl. 2002— 2003) is fennmaradó. Az elmúlt években a Szi­
getközi ágrendszer több lelőhelyén is felfedezték mint pionir fajt, nedves 
agyagon (Papp B. 1992, Papp B., Rajczy M. 1996/97). Pár év múlva 
Salgótarján fölött meleg, párás bazaltsziklán is előkerült (Papp B. 1999). 
További előfordulásai is várhatók! A szomszédos Szlovákiában 1955 óta is­
mert, újabban Bratislava (Pozsony: Csallóköz) és Nitra (Nyitra) közelében 
találták (Janovicová, K., Somogyi, J. 1996).
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A Botanikus Kertben S z e p e s f a l v i  (1941) fedezte fel 1903-ban, séta­
út mentén, ahová — szerinte —  az üvegházakból került, és szaporodott 
gemmái segítségével. 1906-ig figyelte meg, aztán eltűnt. Majd B o r o s  A .  
1935-ben újra megfigyelte (ezt Szepesfalvihoz írt levelében jelezte), majd az 
1953-ban megjelent határozójában pedig innét és Szegedről csak mint üveg­
házi növényt említette. Mohaföldrajzában (1968) ugyanígy és átmenetileg 
megtelepült (vorübergehend eingebürgert) előfordulásnak tekinti. Szerinte 
atlanti-szubmediterrán jellegű, majdnem kozmopolita, hazánkban adven­
tív, higromezofiton, árnyékkedvelő, talajlakó (nedves apró kavicson termő), 
indifferens, cönológiailag ruderális faj.

Nálunk steril, de vegetatív módon (félhold alakú tartókban keletkező 
rügytestekkel) szaporodik. W a t t s o n  (1964) is mint üvegházi „gyom” -ot 
jellemzi, amely csillogó zöld gemmáival könnyedén szaporodik. A gemma­
tartó karéj (innét a „holdsarló” ) eleinte kissé zárt, majd később kitárul (1. 1. 
ábra). A Magyarország mohaflórájának kézikönyvében ( O r u ÁN S . ,  V a j d a  
L. 1983) szintén mint üvegházi növény szerepel a budapesti és szegedi bo­
tanikus kertből.

A  hazai előfordulás

A szerző először a 90-es években figyelt fel a budapesti egyetemi bo­
tanikus kert üde gyepjeiben e fényes-középzöld teleptestű májmoha néhány 
tenyérnyi telepeire. Tudomásom szerint korábban az üvegházak cserepeiben, 
tenyésztalaján gyűjtöttek májmohát (Marchantia polymorpha, Conocepha- 
lum conicum, HoRANSZKY A. szóbeli közlése ezt megerősítette) a tanszék 
hallgatói rendszertani gyakorlatokra. Ezek között ott lehetett a Lunularia 
is. Az üvegházakban később csak kevés teleptestű májmohát láttam. Mos­
tanában is, így pl. a szaporítóházban, fóliaházban, magvetések cserepeiben 
él Lunularia (kísérői: Funaria hygrometrica, Ceratodon purpureus). Lehet­
séges, hogy az új és modern üvegházak melegebb és párásabb légköre, az 
új típusú talaj keverékek és a gyakori védőpermetezések nem kedveznek e 
teleptestű májmohák tenyészetének. Feltehető, hogy szabadban, de védett 
helyeken tartott magvetéses cserepekben kezdődött a Lunularia terjedése, s 
innét esetleg a rigók kapirgálásával (a gemmák hangyák általi széthordásá- 
val?) került a szabadföldi gyepekbe, pázsitokba, nedves talajra.

Mikor alaposabban tanulmányoztam a kerti pázsitokat (2001— 2002), 
egyre több helyen kerültek elő, tenyérnyi vagy több deciméteres telepei. Fő­
leg az üdébb, nedvesebb élőhelyeken, és a gyepszegélyes sétautak mélyebb 
fekvésű humuszos talaján tenyészik. [Kísérői: Eurhynchium hians, Duches- 
nea indica (az 1950-es években kezdett honosodni, s ma már minden gyepben
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gyakori alkotóelem), Bellis perennis, Poa annua, Lolium perenne, Viola pa- 
lionacea, Corydalis solida, Taraxacum off.]. Árnyasabb hasonlókon a valódi 
májmoha (Marchantia polymorpha) telepeivel együtt fordul elő. Megtalál­
tam a sziklakért árnyas mészkövein is több helyen kisebbb méretű —  néhány 
négyzetdecíméteres —  telepkéit mohagyepben (Amblysiegium serpens, Tor- 
tula muralis, Cymbalarias muralis, Primula vulgáris, Sesleria heufleriana).

*
Általános elterjedése, ökológiai-cönológiai viszonyai

Eredeti hazája Dél-Európa— Észak-Afrika (Mediterraneum), Észak- 
Amerika déli része, Dél-Amerika, Ausztrália. Müller, K. (1957) fő elterje­
désének az északi szélesség 20. és 45. fok közötti övezetet tekinti. Gyakori 
faj a mediterrán tölgyesek zónájában, többnyire bázikus aljzaton pl. az Ibé­
riai-félszigeten (Sergio, C. et al. 1987), a Balkánon (pl. Petrov, Szl. 
1975, Pavletic, Zl. 1955) és Itáliában (Giacomini, V. 1951). Európában 
észak felé terjedőben van. A déli félgömbön csak elszórtan, néhol fordul elő. 
Kétlaki faj, az atlanti-mediterrán térségekben generatív és vegetatív módon 
jól szaporodik.

Nyugat-, Közép-, és Észak-Európában (Oslóig) csak női példányok él­
nek, és vegetatív (az angliai Cornwall kivételével) úton szaporodnak. W at- 
SON, E. V. (1968) Angliában kolonizáló (pionír) fajnak tekinti. Itt virág- 
cserepekben, téglafalakon, sziklakertek kövein, kerti utakon él. Jóval ritkább 
másutt, de patak partokon és erdei utakon is elég gyakori. Észak-Európában 
vasúti töltések déli oldalán, ruderalis élőhelyeken. Az erősebb téli fagyokra 
érzékeny, hatására elpusztulhat. Előfordul Moszkva és Kiev botanikus kert­
jeinek üvegházaiban (Zerov, D. K. 1964) is. Herzog, TH. (1926) eleve 
kozmopolita fajnak tartja, amely részben az emberi (kertészeti) kultúrával 
és sikeres vegetatív szaporodásával hódít egyre újabb élőhelyeket. Terjedé­
sét az enyhe telek növekedő gyakoriságával, az általános klímaváltozással is 
összefüggésbe hozzák (Frahm, J. P. 1973). Nálunk, az egyetemi Botanikus 
Kertben tapasztalt viselkedése alapján, amely határozott terjedést mutat, 
szerintem is a felmelegedés indikátora lehet.

Cönológiája

Mint adventív faj, térhódítása új területein általában szekunder élőhe­
lyen mutatkozik. Szűkebb közössége németföldön a Lunaria cruciata-társu­
lás (Hübsciimann , A ., 1986), amelynek faji összetétele (8 minta alapján) 
is erről tanúskodik. Konstans faj maga a Lunularia és a Barbula unguicu-
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lata. További konstans fajok a Calliergonella cuspidata, Bryum argenteum, 
Ceratodon purpureus. Együttese a megművelt területek talajlakó társulásai 
( Barbuletea unguiculatac IIÜHSCIIMAN'N 1967) osztályába tartozik, a ha­
sonló nevű sorozatba ( Parbuletalia u.) és ezen belül a Phascion cuspidatae 
Wa i,i)IIKIM 1947 csoportba (csoportfajok pl: Phascum cuspidatum, Acaulon 
muticum, Riccia fajok, Pleuridium acuminatum, P. subulatum).

Mediterrán élőhelyein életfeltételei, cönológiája (CllACOM l.\ l. Y. 1951) 
teljesen más jellegű. Erdős, gyepes élőhelyek bázisokban és humuszban gaz­
dag, üde talaján él, patakok mentén, üde völgyi réteken, nedves-nyirkos 
sziklákon, kő- és téglafalakon, árkokban, mindig fagymentes termőhelyen, 
ahol gyakran nagy kiterjedésű gyepeket alkot. Itt a kísérő fajok is teljesen 
mások, mint újonnan meghódított termőhelyein, így természetesen más a 
társulása faji összetétele és megnevezése is.
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2. ábra. Lunularia a botanikus kerti (Budapest) árnyas pázsiton, 2002-ben. (Susa 
Ágnes felvétele.)

Fig.2 Lunularia on the shady fresh sward of the Botanical Garden (Budapest), in 
year 2000. (Photo by Ágnes Susa.)
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3. ábra. I.iiniitiuui a botanikus korii fi'lárnyókos Iliász kősziklán. JUIIJ (Slisa
ÁglK'S elvétele).

Fig.3 Luintlaria un (he shady li most o ne of the Botanical (larden (Budapest), in 
vear 2002. (Photo by Â ues Susa.)
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Új adatok a Retyezát hegység mohaflórájához

O rbán S. & Sass-G yarm ati A . 
MTA— EKF Bryológiai Kutatócsoport 
orban@ektf.hu; gyarm ati@ektf.hu

A b stra ct. N ew  data  to  the bryop h yte  flóra  o f  R eteza t M ou nta in s (R o ­
m án ia). Andreaect obovata Thed. is new to the Románián bryoflora, 7 species are new 
to the studied area (those marked with an asterisk).

Bevezetés

A Retyezát hegység a Déli Kárpátok vonulatának egyik legfestöibb ré­
sze. A hegység a Szörényi-havasok a Vulkán-hegység és a Hátszegi-medence 
déli pereme közé ékelődött. Nyugaton és északon a Riul Maré folyó, délke­
leten a Keleti-Zsil, keleten a Bárbat-folyó határolja.

A hegység központjában végighúzódó hatalmas gerincek alapkőzete a 
gránit, mely alatt üledékes kőzetek (agyagpala, homokkövek) és gyengén 
metamorfizálodott kristályos palák vannak. A hegység déli peremén közép­
kori mészkőlerakódásokat is találunk. Bővizű hegyi patakok szállítják a völ­
gyekbe a télen lehulló nagy mennyiségű hó és a gyakori nyári záporok vizét. 
Jóformán minden gleccserkatlanból ered egy-egy patak. A Retyezát körzeté­
ben több mint 70 tengerszemet számlálhatunk, melyek közül a legnagyobb 
gleccsertó a Bucura-tó (Lacul Bucura) összfelülete eléri a 10 ha-t, mélysége a 
15 m-t is meghaladja. A második legnagyobb tengerszem a Zenoga-tó (Lacul 
Zánoaga) 1973 m magasságban, felülete 6,5 ha, mélysége 29 m. A Retyezát 
hegységben két klimatikus zónát különböztetünk meg: a szubalpesi régió 
ahol 700—1400 m között vegyes erdő, 1400 m felett fenyőerdő, efelett (az 
erdőhatár felett) található az alpesi régió 1700 m-től összefüggő törpefenyő­
ből álló vegetációval, legvégül egyre kisebb borókabokrok és különböző évelő 
cserjék következnek. A déli oldalakon havasi legelőkkel borított hegyhátak­
kal találkozunk.

Legrégebbi mohaflorisztikai adatokat a Retyezát hegységből Simonkai 
(1872), ül. Péterfi (1903— 1904, 1904) munkáiban találunk:.

A Kárpátok szisztematikus bryoílorisztikai és bryogeográfiai kutatása 
az 1960-as évektől veszi kezdetét többek között a Pareng-hegység (M-t;ii Pa-

mailto:orban@ektf.hu
mailto:gyarmati@ektf.hu
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ring) bryoflórájának feltárásával. (Pócs, 1961, 1962, 1968). Jelen cikk első 
szerzője 1974 táján a Tarna-vidék mohaflórájának a feldolgozása kapcsán 
(Bakaiár— Orbán— Pócs— Suba. & Vajda, 1975) ismerte meg Pócs Tamást 
aki határtalan lelkesedéssel számolt be gyüjtöútjairól és önzetlenül adta át 
kárpáti felfedezéseinek eredményeit az ifjabb kutatógenerációnak.

Ezen indíttatás is alapul szolgált annak a robbanásszerűen fejlődésnek 
induló feltárásnak, amely az 1970-es években veszi kezdetét. Sorozatban je­
lennek az egész Kárpát— Pannóniái térséget felölelő munkák. Ezek elsődleges 
célja azon meghatározó faktor vagy faktorok feltárása volt, amelyek adott 
mohafaj elterjedését döntő módon befolyásolják, és ezáltal növényföldrajzi 
szempontból pontosabban értékelhetővé vált, ezenfelül egy egész sor új adat 
került elő a ritka és érdekes fajokról. (Orbán— Debreczy 1973, Orbán, 1974, 
Orbán, 1975, Orbán, 1976, Orbán, 1977, Orbán— Pócs, 1977).

Ezzel párhuzamosan a román kutatók közül Pali St. közöl adatokat 
a hegység bryoflórájárói (Pali, 1962, 1964), Plámadá E. pedig kutatásokat 
végez elsősorban a Retyezát Nemzeti Park területén levő mohaflórán és vege­
táción (Plámadá, 1975), a hegységben fellelhető és Románia mohaflórájában 
igen ritka máj- és lombosmohákról (Plámadá, 1973a; 1974a), bryoflorisztikai 
tanulmányokat végzett a hegység lápcönózisain (Plámadá, 1973b) és a hid­
rofil mohavegetáción (Plámadá, 1974b). Leírt egy új hibrid eredetű Polytn- 
chum fajt a Retyezát hegységből (Plámadá, 1973c) és értékelte az Andreaea 
nivalis fajnak a romániai bryoflórájában betöltött szerepét(Plámadá, 1970).

Jelen cikk az 1974-ben Orbán Sándor és Debreczy Zsolt által a Zenoga- 
tónál gyűjtött anyagnak a feldolgozását tartalmazza.

Az elterjedési adatok minősítésénél Mohán (1998) munkája szolgált 
alapul. A májmohák nomenklatúrájánál Sc.'ll P M AKKU et al. (2000), a lom­
bosmoháknál 1'liAIIM et al. (1995) munkáját követtük.

A herbáriumi példányok az Eszterházy Károly Főiskola Herbáriumában 
(EGR) találhatók.

Májmohák (Marchantiopsida)
Pelliaceae Klinggr.

P ellia  ep ip h ylla  (L.) Corda
Zenoga-tó, láp. Coll.: Orbán S. A: Debreczy Zs. 27. (17. 1971.

L ep idoziaceae Limpr.
B a z z a n ia  tricromta (Wahlenb.) Iáiul b.
Zenoga-tó, sziklák. Coll.: Orbán S. A-. Debreczy Zs. 2(i. (17. 197-1.; K-i oldal, Saxilra- 
gás. Coll.: Orbán S. A: Debreczy Zs. 28. 07. 1971.

C a lypogeiaceae (C. Miill.) II. Arn.
*C a lyp og eia  sp h a gn ico la  (II. Arn. A'. ,1. Perss.) VVarnsl. A'. Loeske
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Zenoga-tó, láp. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
C a ly p o g e ia  n e e s ia n a  (Mass & Corest) K. Müll.
Zenoga-tó, forrásláp. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.

C eph aloziaceae  Migula
P leu ro c la d u la  a lb escen a  (Hook.) Grolle var. a lb escen a
Zenoga-tó felett, Zenoga-hegyen, D-i exp. Coll.: Orbán S. & Debreczy Zs. 26. 07. 
1974.; É-i oldal, Saxifragás. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.

A ntheliaceae  Schust.
A n th e l ia  ju la c e a  (L.) Dum. subsp. ju la c e a
É-i Saxifragás oldal; Zenoga-hegyen glaciális törmeléklejtőn. Coll.: Orbán S. fc Deb­
reczy Zs. 27. 07. 1974.

Jungerm anniaceae Reichb.
T r ito m a r ia  ex a ec ta  (Schmid.) Schiffn. ex Loeske
É-i oldal, Saxifragás. 27. 07. 1974.; Zenoga-tó feletti források. Coll.: Orbán S. & 
Debreczy Zs. 28. 07. 1974.
B a rb ilo p h o z ia  ly co p o d io id es  (Wallr.) Loeske
É-i oldal Saxifragás; Zenoga-tó, sziklák; Zenoga-tó, láp; Zenoga-hegyen glaciális tör­
meléklejtőn. D-DNyi-exp. Alt.: 2200 m. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
J u n g e r m a n n ia  g ra c ill im a  Sm.
Zenoga-tó, forrásláp; Zenoga-hegyen glaciális törmeléklejtőn. Alt.: 2200 m. Coll.: 
Orbán S. &í Debreczy Zs. 27. 07. 1974.
J a m eso n ie lla  a u tu m n a lia  (DC.) St.eph.
Zenoga-tó, sziklák. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.

G ym n om itria cea e  Klinggr.
G y m n o m itr io n  c o n c in n a tu rn  (Lightf.) Corda
D-DNy-i exp. Zenoga-hegyen, glaciális törmeléklejtőn. Alt.: 2200 m; É-i oldal Saxi- 
fragás. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
M a ra u p ella  ap h a cela ta  (Gieseke ex Lindb.) Dum.
Zenoga-hegyen, glaciális törmeléklejtőn. Alt.: 2200 m; Zenoga-tó, sziklák Coll.: Or­
bán S. & Debreczy Zs. 27. 07. 1974.
M a ra u p ella  b rev ia sim a  (Dum.) Grolle
É-i Saxifragás oldal. Coll.: Orbán S. &: Debreczy Zs. 27. 07. 1974.

S capaniaceae Migula
D ip lo p h y llu m  ta x i f o l iu m  (Wahlenb.) Dum.
Zenoga-tó fölötti források; É-i exp. Saxifragás gyepből. Coll.: Orbán S. & Debreczy 
Zs. 28. 07. 1974 ; Zenoga-hegyen, glaciális Lörmeléklejlőn 2200 m. D-DNyi exp. Coll.: 
Orbán S. & Debreczy Zs. 27. 07. 1974.
D ip lo p h y llu m  a lb ica n s  (L.) Dum.
Zenoga-tó feletti sziklák. Coll.: Orbán S. & Debreczy Zs. 26. 07. 1974.
S ca p a n ia  u n d u la ta  (L.) Dum.
Zenoga-tó melletti láp; Zenoga-tó, sziklák. Coll.: Orbán S. &í  Debreczy Zs. 27. 07. 
1974.

P lag ioch ilaceae  (Jörg.) K. Müll. 
P la g io ch ila  p orello id ea  (Torrey et Nees.) Lindb.
Zenoga-tó, szikláról. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
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Lombosmohák (Musciphyta)

A ndreaceae Scliimp.
*A n d rea ea  obova ta  Tlicd.
K-i oldal, Saxifragás. Coll : Orbán S. A: Dobreczy Zs. 27. 07. 107 1.
A n d rea ea  r u p e s tr is  llcdw.
Zcnoga-ló, szikláról. Coll.: Orbán S. A: Dcbrcczy Zs. 27. 1)7. 197 1.; K-i oldal. Saxi- 
f ragás; Zcnoga-hcgycn glaciális lörmclcklcjlőn. Coll.: Orbán S. A: Dcbrcczy Zs. 27. 
07. 1971.
A n d rea ea  fr ig id a  llneb.
Zenoga-tó, K-i oldal, Saxil'ragás, Coll.: Orbán S. A: Dcbrcczy Zs. 27. 07 197 1. 
A n d rea ea  n iv a lis  llook,
K-i oldal, Saxil'ragás. Coll.: Orbán S. A: Dcbrcczy Zs. 27. 07. 1971.

Sphagnaceae K. Miill.
S p h a gn u m  f im b r ia tu m  Wils.
Zcnoga-ló, láp. Coll.: Orbán S. A: Dcbrcczy Zs. 29. 07. 197 1 
S p h a gn u m  co m p a c tu m  DC.
Zcnoga-ló feleli gyiijlve, All.: 1800 -  1900 ni. Kriophorninos-gyepből. 20. 07. 1971.: 
Zcnoga-ló, láp. Coll.: Orbán S. Ar Dcbrcczy Zs. 29. 07. 1971.

P olytrichaceae  K. Miill.
P o ly tr ich u m  c o m m u n e  llcdw.
Zcnoga-ló fölölti források. 28. 07 197-1.; Zcnoga-ló. Coll : Orbán S. A: Dcbrcczy Zs. 
29. 07. 1971.
* P o ly tr ich u m  c o m m u n e  (L.) llcdw. var. u lig in o su m  Iliiben
Zcnoga-ló fölölli források. Coll.: Orbán S. A: Dcbrcczy Zs. 28. 07. 1971.
P o ly tr ich u m  p i l i f e r u m  llcdw.
Zcnoga-ló mellel li láp; Zcnoga-hcgycn glaciális törmcléklejlőn. I)-D.\yi exp All. 
2200 m. Coll.: Orbán S. A: Dcbrcczy Zs. 27. 07, 197 1.
P o ly tr ich a s tru m  a lp in u m  (llcdw.) (I. Sm.
K-i exp. Saxil'ragás gyepből. Coll.: Orbán S. A: Dcbrcczy Zs. 27. 07. 197 1. 
P o ly tr ich u m  ju n ip e r in u m  llcdw.
Zcnoga-ló, sziklák. Coll.: Orbán S, A: Dcbrcczy Zs, 29, 07. 1971.
O lig o tr ich u m  h e r c y n ic u m  (llcdw.) báni. A: DC.
Zcnoga-ló, forrásláp; Zcnoga-hcgycn glaciális lörmclcklcjlőn. All.: 2200 in. Coll 
Orbán S. A: Dcbrcczy Zs. 27. 07. 1971.

D icranaceae K. Miill.
R h a b d ow eisia  fu g a x  (llcdw.) B. S. (I.
K-i exp. Saxifragás gyepből; Zcnoga-ló felett, Zcnoga-hcgycn, D-i kitettsége sziklán. 
Coll.: Orbán S. A: Dcbrcczy Zs. 27. 07. 197-1.
D icra n o u ie is ia  e r isp u la  (llcdw.) Milde
Zcnoga-ló, szikláról. All.: 1800 -1900 m Coll.: Orbán S. A: Dcbrcczy Zs. 20 1)7. 
197-1.
P a ra leu co b ry u m  en e r v e  (Tlied.) I.ocskc
K-i oldal. Saxifragás; Zcnoga-hcgycn, glaciális törmelcklejlőn. All.: 2200 m. Coll.: 
Orbán S. A: Dcbrcczy Zs. 27. 07. 197-1.; Zcnoga-ló fölölli források. Coll.: Orbán S. 
A: Dcbrcczy Zs. 28. 1)7. 197-1.
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D icranum  scoparium  Hedw.
Zenoga-hegyen, glaciális törmeléklejtőn. Alt.: 2200 m. Coll,: Orbán S. & Debreczy 
Zs. 27. 07. 1974.
O rthodicranum  flagellare (Hedw.) Loeske
Zenoga-tó feletti sziklák. Alt.: 1800— 1900 m. Coll.: Orbán S. & Debreczy Zs. 26 
07. 1974.
K iaeria  starkei (Web. et Mohr) Hág.
Zenoga-tó feletti sziklák. Alt.: 1800—-1900 m. Coll.: Orbán S. & Debreczy Zs. 26. 
07. 1974.
K iaeria  falcata (Hedw.) Hág.
Zenoga-hegyen, glaciális törmeléklejtőn. D-Dnyi exp. Alt.: 2200 m. 27. 07. 1974. 
C yn odontium  gracileacens (Web. et Mohr.) Schimp.
Zenoga-tó melletti láp. Coll.: Orbán S. fc Debreczy Zs. 27. 07. 1974.; Zenoga-tó, 
sziklák. Coll.: Orbán S. k  Debreczy Zs. 29. 07. 1974.
Oncophorus virens (Hedw.) Brid.
Zenoga-tó melletti sziklák. Alt.: 1800— 1900 m. Coll.: Orbán S. & Debreczy Zs. 
1974. 07.26.
* Cynodontium  tenellum  (B. S. G.) Limpr.
É-i oldal, Saxifragás. Coll.: Orbán S. k  Debreczy Zs. 27. 07. 1974.

Diphysciaceae Fleisch.
D iph ysciu m  foliosu m  (Hedw.) Mohr.
Zenoga-hegyen, glaciális törmeléklejtőn, D-DNy exp. Alt.: 2200 in. Coll.: Orbán S. 
& Debreczy Zs. 28. 07. 1974.

Ditrichaceae Limpr.
Ceratodon purpureus (Hedw.) Brid.
Zenoga-tó sziklák. 26. 07. 1974.; Zenoga-tó feletti forrás; Zenoga-tó, szikla; É-i oldal 
Saxifragás. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.
D itrichum  heterom allum  (Hedw.) Britt.
Zenoga-tó, sziklák. Coll.: Orbán S. & Debreczy Zs. 26. 07. 1974.

Pottiaceae K. Müll.
D esm atodon  latifolius (Hedw.) Brid. var. m uticus Brid.
Zenoga-tó feletti forrás. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.

Grimmiaceae B. S. G.
Schistidium  alpicola (Hedw.) Limp.
Zenoga-tó sziklák. Alt.: 1800— 1900 m. Coll.: Orbán S. k. Debreczy Zs. 26. 07. 1974.; 
Zenoga-hegyen glaciális törmeléklejtőn. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974. 
R acom itrium  aciculare (Hedw.) Brid.
Zenoga-tó fölött gyűjtve, Eryophorumos-gyepből. Alt.: 1800— 1900 m. Coll.: Orbán 
S. & Debreczy Zs. 26. 07. 1974.; Zenoga-tó melletti láp. Coll.: Orbán S. & Debreczy 
Zs. 27. 07. 1974.
R a com itriu m  canescens (Hedw.) Brid.
Zenoga-tó, É-í oldal, Saxifragás. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974. 
R a com itrium  heterostichum  (Hedw.) Brid.
Zenoga-tó, sziklák. 26. 07. 1974.; É-i oldal, Saxifragás. Coll.: Orbán S. & Debreczy 
Zs. 27. 07. 1974
R a com itrium  lanuginosum  (Hedw.) Brid.
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Zenoga-tó felelt, Zenoga-hegyen. Coll.: Orbán S. eV. Debreczy Zs. 27. 07, 197 1. 
R a c o m itr iu m  su d e ticu m  (Knnek.) B. S. (1.
Zenoga-tó mellelli láp. Coll.: Orbán S. eV Debreczy Zs. 27. 07. 197-1.; Zenoga-tó. K-i 
olilal. Coll.: Orbán S. eV. Debreczy Zs. 28. 07. 1971.
G rim m ia  a tra ta  Mieliclili ex Hoppé eV. Ilornsch.
Zenoga-hegyen, glaciális lörmeléklejtön. All.: 2200 m. Coll,: Orbán S. V Debreczy 
Zs. 27. 07. 197-1.
G rim m ia  e lo n g a ta  Kanlf.
Zenoga-ló mellelli sziklák. Alt.: 1800 1900 m. Coll.: Orbán S eV. Debreczy Z.s 20
(17. 1971.
G rim m ia  a lp e s tr is  l.impr,
Zenoga-ló melletti sziklák. All.: 1800 1900 m. Coll.: Orbán S. K: Debreczy Zs 20.
07. 197-1.
G rim m ia  o v á lis  (llechv.) Liiulb.
K-i oldal, Saxifragás. C.-oll.: Orbán S. V Debreczy Zs. 28. 07. 197-1.

A ulacom niaceae Boul.
A u la c o m n iu m  p a lu s tr e  (lleclw.) .Scliwaegr.
Zenoga-tó melletti láp; Zenoga-ló, forrásláp. 27. 07. 197-1.; Zenoga-ló feletti források 
Coll,: Orbán S. eV. Debreczy Zs. 28. 07. 197-1.
A u la c o m n iu m  tu rg id u m  (VValilenb.) Scliwaegr.
Zenoga-ló fölötti források. Coll.: Orbán S. fc Debreczy Zs. 28. 07. 197 1.

B artram iaceae B. S Cl.
B a r tra m ia  ith y p h y lla  Brill.
Zenoga-tó, sziklák. Coll.: Orbán S. eV. Debreczy Zs. 29. 07. 197-1.
P h ilo n o tis  fo n ta n a  (llechv.) Brill.
Zenoga-ló, forrásláp. Coll.: Orbán S. V Debreczy Zs. 27. 07. 197-1.
P h ilo n o tis  s e r ia ta  Miit.
Zenoga-tó, forrásláp; Zenoga-ló feletti források. Coll.: Orbán S. eV Debreczy Zs. 27 
07. 197-1.

M niaceae K. M iill.
R h iz o m n iu m  p seu d o p u n c ta tu m  (Bt. eV. Schimp.) I’, Köp.
Zenoga-tó forrásláp. Coll.: Orbán S. k  Debreczy Zs. 27. 07. 197-1.; Zenoga-ló feletti 
források. Coll.: Orbán S. k. Debreczy Zs. 28. 07. 1971.
R h iz o m n iu m  m a g n ifo l iu m  (Borik ) T, Köp
Zenoga-tó feletti források Coll.: Orbán S. eV. Debreczy Zs. 28. 07 197 1 
P la g io m n iu m  e la tu m  (B. S, O.) T, Köp.
Zenoga-tó fölölti források. Coll.: Orbán S. k  Debreczy Zs. 28. 07. 197 1, 
P la g io m n iu m  m éd iu m  (B. S. (I.) T. Köp.
Zenoga-ló fölötti források. Coll.: Orbán S. k  Debreczy Zs. 28. 07. 197-1.

B ryaceae K. Miill.
B r y u m  w eig e lii  Spreng.
Zenoga-tó, szikláról. Coll.: Orbán S. eV. Debreczy Zs. 29. 07. 1971.
P ohlia  n u ta n s  (llechv.) Linclb.
Zenoga-ló. sziklák. Coll.: Orbán S. eV. Debreczy Zs 28. 07. 1971.
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Fontinalaceae B. S. G.
D ichelym a falcatum  (Hedw.) Myrin
Zenoga-tó fölötti források. Coll.: Orbán S. fc Debreczy Zs. 28. 07. 1974.
Fontinalis antipyretica  Hedw. var. gracilis (Lindb.) Schimp.
Zenoga-tó fölötti források. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.

Thuidiaceae Kindb.
H eterocladium  dim orphum  (Brid.) B. S. G.
Zenoga-tó, É-i oldal, Saxifragás. Coll.: Orbán S. fc Debreczy Zs. 27. 07. 1974.

Leskeaceae Rab.
* Lescurea m utabilis (Brid.) Lindb. ex Hág. var. decipiens (Linipr.) Moenk. 
Zenoga-tó feletti források. Coll.: Orbán S. Debreczy Zs. 28. 07. 1974.
Pseudoleskeella tectorum  (Brid.) Kindb. ex Broth.
Zenoga-tó fölötti források. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.
Lescurea pátens (Lindb.) H. Arn. & C. Jens.
Zenoga-hegyen, glaciális törmeléklejtőn, D-DNy exp.; Zenoga-tó melletti láp. Coll.: 
Orbán S. & Debreczy Zs. 27. 07. 1974.

Amblystegiaceae Roth 
C ratoneuron  filicin u m  (Hedw.) Spruce 
Zenoga-tó feletti források. 28. 07. 1974.
Calliergon stra m in eum  (Brid.) Kindb.
Zenoga-tó, sziklák; Zenoga-tó, forrásláp. Coll.: Orbán S. fc Debreczy Zs. 27. 07. 
1974.
Drepanocladus revolvens (Sw.) Warnst.
Zenoga-tó, láprét. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
Drepanocladus uncinatus (Hedw.) Warnst.
Zenoga-tó feletti források. Coll: Orbán S. &: Debreczy Zs. 28. 07. 1974. 
Drepanocladus aduncus (Hedw.) Warnst.
Zenoga-tó, láp. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
* Drepanocladus aduncus (Hedw.) Warnst. fo . aquaticus (Sam.) Moenk. 
Zenoga-tó feletti források. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.
Hygrohypnurn alpinum  (Lindb.) Loeske
Zenoga-tó feletti források. Coll.: Orbán S. & Debreczy Zs. 28. 07, 1974.
* Hygrohypnurn eugyrium. (B. S. G.) Broth.
Zenoga-tó feletti források. Coll.: Orbán S. & Debreczy Zs. 28. 07. 1974.

Brachytheciaceae B. S. G.
Brachythecium  rivulare B. S. G.
Zenoga-tó, lápos. Coll.: Orbán S. & Debreczy Zs. 29. 07. 1974.

Hypnaceae Fleisch.
H ylocom ium , splendens (Hedw.) B. S. G.
Zenoga-tó, É-i oldal, Saxifragás. Coll.: Orbán S. &z Debreczy Zs. 27. 07. 1974.

Rhytidiacae Fleisch.
Rhytidiadelphus triquetrus (Hedw.) Warnst.
Zenoga-tó, É-i oldal, Saxifragás. Coll.: Orbán S. & Debreczy Zs. 27. 07. 1974.
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P lagiotheciaceae l'loisdi.
P la g io th ec iu m  u n d u la tu m  (llcdw.J B. S. Cl.
10-i Saxiliagás oldal. ("Joli.: Orbán S. fe Dobroc.zy Zs. 27. 1)7. 1071 
P la g io th ec iu m  la e tu m  B. S. G.
Zcnoga-ló felöl ti sziklák. Coll,: Orbán S. p. Dobroc.zy Zs. 26. (17 0 7  I. 
P seu d o ta x ip h y llu m  e leg á n s  (Bricl.) Iwats.
K-i Saxifragás oldal Coll.: Orbán S fc Dobroc.zy Zs. 27. 07. 107 1 
* I s o p te r y g iu m  m u e lle r ia n a  (Schimp.) Iwals,
Zonoga-ló, láp. Coll.: Orbán S. íc Dobroczy Zs. 27. 07. 107 1.

Köszönetnyilvánítás
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Pocsiella Bízót, 1980. Rév. Bryol. Lichénol. 1: 424. 
Pocsiella hydrogonioides Bízót, 1980. Rév. Bryol. Lichénol. 1: 424. 

HOLOTYPE: Tanzania, Kilimanjaro Mts.
Coll.: T. Pócs 6788/AM (EGR)

1 
cm
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Tőzegmohalápok diatómái 
(Adatok a Nyírjes-tó diatómaflórájához)

Buczkó K.
Magyar Természettudományi Múzeum Növénytára 

buczkoObot.nhmus.hu

Abstract. This is a brief summary about the coexistence of diatoms and mosses. 
We failed lo find Hungárián data írom the aerophytic, and found only a few írom aquatic 
habitat about these two plánt groups. The occurrences of the diatoms living in Hungárián 
mires are discussed in detail. Somé very preliminary new diatom data can be alsó found 
írom Nyírjes-mire at Sírok. Remarkable differences were found between the diatom flóra 
and vegetation on Sphagnum angustifolium, Sphagnum fallax and Sphagnum palustre. 
Eunotía paludosa was the only dominant. taxon on the first two mosses while it was absent 
írom S. palustre. Tabellaria flocculosa and Frustulia vulgáris were abundant among the 6 
taxa on S. palustre. The knowledge about the seasonality of algae living in mires is very 
restricted.

Amikor meghallottam a hírét, hogy Pócs Tamás születésnapjára egy 
Öt köszöntő kötet készül, olyan egyszerűnek és kézenfekvőnek tűnt az ötlet, 
hogy összegyűjtöm a mohákon élő diatómákról való ismereteket. A cikk címe 
„Briofita diatómák” lett volna.

Három okot is találtam a munka megkezdésére:
1. Johansen (1999) írásában bukkantam a briofita vagy brioíitikus di­

atómák kifejezésre. A szerző azért javasolta a bevezetését, mert szerinte a 
moháknak gyakran csak rájuk jellemző flórájuk van. Becslések szerint mint­
egy 400 kovamoszattaxon él a szilárd-levegő fázis határán (aeroterreszetis 
diatómák) és ezek közül 130 olyan ismert, amely mohákon él. Ezek egy része 
csak a mohákban található meg (pl. Ando 1977, 1978).

2. További bátorítást jelentett, hogy Pócs Tamás érdeklődése a kryp- 
tobiotikus kéreg felé fordult. A Növénytár nevében külön öröm volt szá­
munkra, hogy akadémiai székfoglaló előadásában megemlékezett P.-Komá- 
romy Zsuzsáról (1942— 1985), aki hazánkban kutatta a talajfelszínen élő 
algákat. Rövid életében is sok adattal járult hozzá a tudományterület meg­
ismeréséhez. Sajnos mohákon élő algákkal kapcsolatos eredményeket nem 
találtunk a munkái között.
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3. Mivel vélhetően a kötet elsősorban a briológusok, mohakutatók által 
és számára íródik, remélem találnak benne érdekes információkat, és ha 
felkeltette érdeklődésüket a téma, akkor még közös munka is kialakulhat.. .

A több hónapnyi irodalmazás után azonban kiderült, hogy világvi­
szonylatban is nagyon kevés a mohákon élő aeroíita diatómákkal foglalkozó 
munka, Magyarországról pedig nincs publikált adat. A vízben élő mohákon 
található diatómákról is csak szórványadatokat találtam. A legtöbb adat 
nem túl meglepő módon a sarki területekről származik (pl. Alfinito és mtsai 
1998, Douglas és Smol 1995, 1999).

Magyar vonatkozású adatok meglepő módon inkább a 19. század végé­
ről, 20. század első feléből vannak, de nagyon kis számban. A 19. századiak a 
történelmi Magyarország területéről származnak. 1941-ben jelent meg Ha­
lász Márta munkája, amelyben Vajda László, a Zenoga tóban (Retyezát, 
Déli-Kárpátok) gyűjtött 3 mohafaján élő diatómákat dolgozta fel. Megálla­
pítja, hogy a 3 fajon (Dichelyma capillaceum, Scapania undulata és Fontina- 
lis squamosa) a taxonok száma és mennyiségi arányai is eltérőek. Igaz, hogy 
ez a cikk is a mai határokon kívüli gyűjtést dolgoz fel, de vizsgálati módszerei 
miatt (nem egyszerű florisztikai cikk) mégsem lehet említés nélkül hagyni. A 
következő dolgozat, amiben mohákon élő diatómákról olvashatunk, a barcsi 
borókás élővilágáról íródott. A Macsilla-láptóból Fontinalis antipyretica-n 
élő algákról számol be Uherkovich, összesen 3 fajt említ (Eunotia faba Ehr 
Eunotia subarcuatoides Alles, Nörpel and Lángé-Bertalot, Nitzschia palea 
(Kuetz.) W. Smith (Uherkovich és Kádár 1983). Sokat ígérő címe ellenére: 
„A mohák és algák szerepe a forrásmészkő képződésben” címmel megjelent 
munkában sem találunk adatot e két növénycsoport együttes előfordulásáról 
(Hevesi 1971).

A mohák és diatómák együttes előfordulására a tőzegmohalápokkal 
kapcsolatos munkákban találjuk a legtöbb adatot. Tehát úgy tűnik, hogy 
jelenleg még nincs itt az ideje, hogy a mohákon élő diatómákról áttekin­
tést készítsünk. A téma érdekessége miatt érdemes tovább folytatni a gyűj­
tést és ennek első lépéseként a tőzegmohalápok diatómáiról való ismereteket 
gyűjtöttem össze. Pontosabban a tőzegmohalápokon belül is közvetlenül a 
tőzegmohákon vagy azok közvetlen közelében „Sphagnum facsarék” -ban elő­
forduló diatómákkal foglalkozom.

A  tőzegmohák diatómái

Gömörszőlősön 2000. március 17. és 19. között került megrendezésre a 
„Tőzegmohás élőhelyek hazánkban: kutatás, kezelés, védelem” című mun­
kaértekezlet. A szervezők célkitűzései között külön pontként szerepel a „a 
hiányzó kutatási területekre a résztvevők figyelmét felhívni” . A munkaérte-
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kéziét összefoglalójaként megjelent kötetben (Szurdoki 2000 a, b) összesen 
6 algológiai munkát találunk, amelyek közül 3 a Csömöri tó algáit említi, 
ahonnan azóta már eltűntek a tőzegmohák. Ezen kívül Uherkovich Gábor 3 
munkáját találjuk az összefoglalóban. Ez a tény elsősorban arra hívja fel a 
figyelmet, hogy még a téma iránt jobban érdeklődő kutatók látóteréből is 
gyakran kiesnek az algák. (Részben ennek pótlására hivatkozunk ebben az 
írásban azokra a lápokkal foglalkozó dolgozatokra, amelyekben nincsenek 
diatómaadatok.)

Az igazi „élő” láp Magyarországon már ritka jelenség (Lájer 1998), 
előbb tűnnek el, mint ahogy megismernénk őket.

A magyarországi lápokon (nem csak tőzegmohás) végzett algológiai ku­
tatásokat Borics Gábor PhD dolgozatában (Borics 2001), összefoglalta és 
megállapította, hogy „A  magyarországi lápok algológiai kutatása komoly 
múlttal rendelkezik. [...] az elmúlt szűk másfél évszázad csaknem vala­
mennyi jeles hazai algológusa részt vett lápjaink kutatásában.” Megálla­
pítja, hogy több mint félszáz algológiai cikk foglalkozik a lápok flórájával. 
Ezek között 13 nyomtatásban megjelent közleményben találtam tőzegmoha­
lápok algáival foglalkozó cikket. Az 1. táblázat ismerteti a cikkeket, valamint 
azt, hány taxont találtak a tőzegmohás mintavételi helyen. Kigyűjöttük a 
csak tőzegmohán, vagy „Sphagnum-facsarékból” közölt adatokat, tehát a 
táblázatban szereplő adatok nem egyeznek a cikkekben található összes dia- 
tómaszámmal. A planktonból és lagzónából származó adatokat nem vettük 
figyelembe a táblázat összeállításánál. 1

1. táblázat
Algológiai vizsgálatok magyarországi tőzegmohalápokon és a talált taxonok száma

Szerző, publikálás éve

Kol, 1930 
Palik, 1938 
Palik, 1940 
Kol, 1967 
Kol, 1973 
Uherkovich, 1979 
Uherkovich, 1981 
Uherkovich, 1982

Uherkovich, 1984
Uherkovich és Szilvágyi, 
1985
Vízkelety, 1987

Hely

Lesenceistvánd 
Kőszeg, Alsóerdö lápja 

Pomáz, Tólaki-tó 
Farkasfa, Fekete-tó 

Grajka-patak 
Öcsi Nagy-tó 

Barcs, Szűrűhely-folyás
Fekete-hegy, Kerek­
vagy Monostori-tó

Kovácsi-hegy, Vad-tó 
Barcs, Nagyberek

Fekete-tó

Sphagnum fajokon talált 
diatómataxonok száma

nem közöl diatómát, 
nem közöl diatómát 
nem közöl diatómát 
nem közöl diatómát 
nem közöl diatómát 

46 
38 
26

48
6

21
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Ördög-tó 10
Stollmayer-Boncz, 1988 Csömöri-tó 13
Uherkovich, Szilvágyi, 
Vizkelety, 1994

Szőce 46

Borics, 2001 Fekete-tó 0
Ördög-tó 5

Öcsi Nagy-tó 7
Grajka 33

Huszászi-patak 7
Vadkacsás-tó 6

Szőce 15
Buczkó, 2003 Sirok, Nyírjes-tó 7

A magyar vonatkozású (értem ez alatt a magyar algológusok Kárpát­
medencében végzett kutatásait) lápi-algológiai irodalom részletes ismerte­
tése ugyancsak megtalálható Borics munkájában, itt csak a mai Magyar- 
ország területén található tőzegmohalápok algológiai vizsgálatait foglaljuk 
össze (1. ábra).

Az első közlemény Kol Erzsébet nevéhez fűződik. A lesenceistvándi láp 
őszi vegetációjáról szóló dolgozatában (Kol 1930) ugyan nem közöl adato­
kat diatómákról, de felhívja a figyelmet arra, hogy az alacsony vízszint is 
oka lehet a talált alacsony fajszámnak a szezonalitás mellett. Időrendben 
Palik Piroska dolgozatai következnek, 1938-ban jelent a Kőszegi Alsóerdő 
lápjáról majd 1940-ban az azóta már eltűnt pomázi Tólaki-tóról szóló cikk, 
amelyekben szintén nem találunk kovamoszatokra vonatkozó adatokat. Kol 
Erzsébet érdeklődése a 60-as 70-es években ismét a lápok felé fordult, a 
Farkasfa község (Vas megye) melletti Fekete-tó algaflóráját (Kol, 1967) dol­
gozza fel: 110 fajt említ, de egyetlen kovamoszatot sem, csakúgy mint az 
1973-ban megjelent, a Grajka-patak forrásláp járói szóló munkájában.

Igencsak meglepő, hogy az első publikáció, amelyben adatokat találunk 
a tőzegmohalápok diatómáiról, 1979-ben jelent meg. Uherkovich Gábor az 
öcsi Nagy-tóról írott részletes munkájában 1973 májusában és novemberé­
ben és 1974 áprilisában és júniusában gyűjtött mintasorozatot dolgoz fel 
(Uherkovich 1979). A 100 taxon közül 46 fordul elő tőzegmohákban, és ezek 
közül is érdemes megemlíteni a Navicula variostrata-t amely csak tőzegmo- 
halápokban él. A fajt leíró George Krasske egyébként két mohakutató, a 
Dresdában dolgozó Dr. Schade, és a Kasselben dolgozó Dr. Grimme indítá­
sára kezdett a mohákon élő diatómák vizsgálatához, és számos „Sphagno- 
phil” taxont írt le.

Uherkovich Gábor második tőzegmohalápokhoz kötődő munkája 1981- 
ban jelent meg. Szűrűhely-folyásban (Barcs) 1979-ben és 1980-ban gyűj­
tött mintákban 67 taxont talált, ezek közül 38 élt tőzegmohán vagy annak
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közvetlen közelében. (Uherkovich 1981). Jellemző az Eunotia és Pinnularia 
fajok magas aránya, A szerző felhívja a figyelmet arra, hogy az erdőkkel kö­
rülvett, hullámzás által nem bolygatott területen nagyon mozaikos élővilág 
alakul ki.

1. ábra.

Tőzegmoha- és tőzegmohás lápok, ahol algológiai vizsgálatok történtek (Grajka, Grajka- 
patak: Kol 1973, Borics 2001; Kőszeg, Alsóerdő lápja: Palik 1938; Farkasfa, Fekete-tó: 
Kol 1967, Vízkelety 1987, Borics 2001; Ördög-tó: Vízkelety 1987, Borics 2001; Huszászi- 
patak Borics 2001; Szőce: Uherkovich és mtsai 1984, Borics 2001; Köcse: Buczkó 2003; 
Viszák, Vadkacsás-tó: Borics 2001; Vad-tó: Uherkovich 1984; Öcs, Nagy-tó: Uherkovich 
1979, Borics 2001; Lesenceistvónd: Kol 1930; Csömör: Stollmayer-Boncz 1988; Sirok, 
Nyírjes-tó: Buczkó 2003; Barcs: Uherkovich 1981; Borics 2001; Pomáz, Tólaki tőzegmo­
hás tó: Palik 1940.) Kereszttel jelöltük azokat a mintavételi helyeket, ahol ma már nem 
található tőzegmoha.

Ezután a Balaton-felvidéki Fekete-hegy Kerek-tava vegetációjának be­
mutatása következik (Uherkovich 1982). Az 1976 és 1979 között végzett 
vizsgálatsorozatban Uherkovich 41 kovamoszat előfordulásáról számol be. 
Az eredményeket ismertetve így ír: „Még nem érkezett el az ideje, hogy a 
hazai tőzegmohalápos vizeink limnológiai viszonyairól és ezen belül algave­
getációjáról áttekintést tudjunk adni.”

1984-ben jelent meg a Vad-tó (Kovácsi-hegy, Zala megye) algavegetá­
ciójáról írt munkája (Uherkovich 1984). Amint a Szerző a bevezetőben írja
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„in memóriám Vad-tó” hangvétellel íródott a cikk. Negyvennyolc diatómát 
említ, kiemeli az Eunotia és Pinnularia fajok magas arányát (12, ill. 17 
taxon). A cikkben Uherkovich összehasonlítja az általa korábban vizsgált 
Öcsi-tóban és Kerek-tóban talált algák törzsenkénti megoszlását. Megálla­
pítja, hogy a Vad-tóban találta a legkevesebb algataxont (132), de a legtöbb 
diatómát. Szerinte „a Vad-tó alacsonyabb taxonszáma arra utalhat, hogy az 
algák folyamatos tenyészéséhez szükséges vízellátás nincs biztosítva.”

1982 és 1984 között Vízkelety Éva az őrségi Ördög-tó és a Fekete-tó 
algáit vizsgálta. Megállapította, hogy fajszegény, kovadominált. A nyáron 
gyűjtött (június, július), ill. 1984 októberében összesen 29 diatómataxon 
jelenlétéről számol be — 21 taxont a Fekete-tóból, 10-et az Ördög-tóból 
jegyzett fel (Vízkelety 1987).

1984-től kezdődően 7 évig vizsgálta Stollmayerné Boncz Emília a Csö­
mör melletti tó növényvilágát. 1987 telén a láp kör száraz gyékény és nád 
leégett, a közben kivágott fákkal együtt, a tőzegmohák eltűntek. A leégés 
előtt, 1984— 85-ből 13 taxon előfordulásáról számol be a tőzegmohák mellől 
(Stollmayer-Boncz 1988).

A Szőcei láp botanikai leírását Pócs és mtsai (1958) munkájában talál­
juk, részletes algológiai vizsgálatát Uherkovich és mtsai 1994-ben megjelent 
munkája ismerteti. Itt is jellemző az Eunotia és Pinnularia nemzetség jelen­
léte (18 ill. 13 taxonnal), az összesen talált 46 taxon 67%-át adja ez a két 
nemzetség.

A hazai algológiai lápkutatásban Borics Gábor 2001-ben megvédett 
PhD-dolgozata mérföldkőnek számít. Ez az első munka, melyben mennyiségi 
adatokat is találunk. A fent idézett munkák mindegyike elsősorban floriszti- 
kai feltárásra törekedett, a dominanciaviszonyokra utalva legfeljebb három 
kategóriába osztja (Vízkelety 1987) a megtalált taxonokat (ritka-közepes­
gyakori). A hidrobiológiában, és ezen belül a fitoplankton-kirtatásban, a 20. 
század közepén, jelentek meg először mennyiségi adatok (Padisák 1998). A 
mennyiségi planktonvizsgálatok feltétele volt a fordított rendszerű mikrosz­
kóp kifejlesztése, amiről 1958-ban olvashatunk először.

Borics Gábor dolgozata elsősorban a Baláta tóval foglalkozik, de 12 más 
lápról is vannak adatai. Ezek közül 7 tőzegmohás (1. táblázat). A gyűjtés 
1999. augusztus 28. és szeptember 1. között történt. Láponként általában 1 
vagy 2 Sphagnum-os minta került feldolgozásra, egyedül a Grajka-patakból 
volt 4 mintája. Ennek fényében nem túl meglepő, hogy a Grajka bizonyult a 
legfajgazdagabbnak, 33 taxont talált itt. A Szőcei-lápról 15 taxonról számol 
be, közülük 2 Eunotia 4 Pinnularia faj volt. Az Ördög-tó 5 faja közül a 
Pinnularia subcapitata domináns volt. A Huszászi-patak 7 taxonja közül 
csak 1 Eunotia és 2 Pinnularia faj szerepel a listában. A Vadkacsás tó 6 
taxonjából 2 Eunotia és 3 Pinnularia faj. Meglepő, hogy az öcsi Nagy­
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tóban talált 7 taxonból hiányoznak az Eunotia fajok. A Fekete-tóban csak 
a lagzónából közöl adatokat. Összesen 39 taxon szerepel a felsorolásokban.

Borics dolgozata összefoglalójában megállapítja, hogy a korábbi vizsgá­
latokkal összehasonlítva kevesebb algafajt talált a vizsgált lápon. Ezt egy­
részt mintavételi okokkal magyarázza, másrészt az 1981 és 1994 közötti szá­
raz időszakkal.

Az utolsó adatsor, amit ismertetni szeretnék, 2003-ban készült, és itt 
számolok be róla először. A 2003-ban kezdett munka alapkérdése az, hogy a 
különböző tőzegmohákon különbözik-e a közösség. Ehhez 4 tőzegmohafajt 
vizsgáltam meg Szurdoki Erzsébet gyűjtéséből:

Sphagnum angustifolium Kőszeg, Alsóerdő lápja 1994. 10. 15.
Sphagnum squarrosum Petőfibánya, Köcse-tó 1994. 08. 09.
Sphagnum palustre var. palustre Kőszeg, Alsóerdő lápja 1994. 10. 15.
Sphagnum magellanicum Petőfibánya, Köcse-tó 1994. 08. 09.

A teljes mohanövénykét 30%-os hidrogénperoxidba tettük, egy napon át forró vízfür­
dőben tartottuk. A szervesanyag roncsolása után, és háromszoros desztillált vízzel történő 
mosás után magas törésmutatójú műgyantába ágyaztuk a kovaalgákat (Zrax, törésmuta­
tó ö l , 7). Az így elkészített preparátumokat 1000-szeres nagyítással immerziós lencsével 
vizsgáljuk fénymikroszkóppal (Nikon Eclipse 600).

Az 1994-ben gyűjtött minták egyikében sem találtam egyetlen diatóma- 
vázat sem. Többször megismételtük a mintaelőkészítést (több moha elron- 
csolása, közvetlen mikroszkópi vizsgálat), a keresés eredménytelen maradt.

Az 1994-es minták sterilitásának talán abban keresendő az oka, hogy 
a korábbi évek tartós szárazsága (vö. Borics 2001) miatt a tőzegmohák ki­
száradtak. Feltevéseink szerint rövid idejű kiszáradás mellett meg kellett 
volna találni a diatómavázakat. Ugyanakkor várható lenne, hogy aerophyta 
diatómák jelennek meg. A kérdés tovább vizsgálandó.

Ezzel egyidőben kezdtem meg a Nyírjes-tó vizsgálatát. A választást az 
indokolta, hogy algológiailag feltáratlan, azon kevés lápjaink egyike, ahol ér­
demes lehet fúrásokat végezni klímarekonstrukciós célokkal. Jó megközelít­
hetősége miatt gyakori mintavétellel vizsgálható a szezonalitás, ami korábbi 
láp kutatásaink nagy hiányossága. A legtöbb publikáció egy vagy néhány 
nyári minta alapján készült.

2003. március 31-én és 2003. május 4-én a Sirok közelében található 
Nyírjes-tóban végeztünk gyűjtéseket. A láp leírása megtalálható Szurdoki 
munkáiban (Szurdoki és Nagy 2002, Szurdoki 2003).

A Sphganum-facsarék diatómáit hideg hidrogénperoxiddal tisztítottam és a fent 
leírt módon tartós preparátumokat készítettem. Az algológiai gyakorlatban mintánként 
400 egyedet számolunk meg és ebből számoljuk a relalatív gyakoriságot. így ±10%-ra
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tehető a számolás hibája. A minták ritkasága miatt ez ugyan nem mindig sikerült, de 
legalább 100 egyedet minden mintából megszámoltam.

Nyírjes-tó két tavaszi mintájában összesen 14 diatómataxont találtam 
(részben a nyíltvízben, nádbevonatban, békalencsén). A 14 közül 7 taxont 
találtam tőzegmohán vagy annak facsarékában. A lagzónában békalencsén 
az Eunotia bilunaris (Ehr.) Mills és a Pinnularia subcapitata Gregory „ket­
tőse” élt durván 3:1 arányban. Ugyancsak ezt és csak ezt a két fajt találta 
Borics (2001) a Fekete-tavon, bár ott Pinnularia subcapitata 99%-os domi­
nanciája mellett az Eunotia bilunaris előfordulása szórványosnak tekinthető.

2. táblázat
A Nyírjes tó tavaszi mintáiban, tőzegmohákon talált diatómák relatív gyakoriságai

S. angustifolium 

2003. 03. 31.

S. angustifolium S. fallax S. palustre

2003. 05. 14. 2003. 03. 2003. 05.
31. 14.

Cymbella gracilis 0,0086 0,0455

(Ehr.) Kuetz.

Eunotia paludosa 0,9733 0,9914 1,0000

Grun.

Eunotia tenella 0,0909

( Grun.) Húst.

Frustulia vulgáris 0,3182

(Thwaites) De Tóni

Pinnularia micro- 0,0267 0,0455

stauron (Ehr.) Cl.

Stauroneis cf. 0,0909

gracillima Húst.

Tabellaria flocculosa 0,4091

(Roth.) Kuetz.

A kora tavaszi mintákban egyeduralkodik az Eunotia paludosa, a tőzeg­
mohákra jellemző „Sphagnum-bog-species” (Petersen 1950). A S. fallax-on 
nem is találtam rajta kívül más diatómát (2. ábra).
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■v.

Z. ábra.

Enotia paludosa vázak Sphagnum fallax áglevél mellett

Ugyanakkor szembetűnő, hogy a S. palustre-bői teljesen hiányzik. Itt 
a Tabellaria flocculosa a leggyakoribb faj, és a Frustulia vulgáris adja az 
egyedszám 30%-át. Fontos megjegyezni, hogy a S. palustre-t a mintavétel 
során nedves volt, de nem fedte víz, míg a két másik Sphagnum faj teljesen 
a víz alatt volt.

A Nyírjes-tó algológiai vizsgálatát éppen csak elkezdtük, ezek az adatok 
még elővizsgálatnak is kevesek. Két dolgot azonban már most is érdemes 
megjegyezni. Az első az évszakosság ténye. A S. palustré-n talált fajok a 
korábbi láp tanulmányokban alig fordulnak elő. Ennek lehet az az oka, hogy 
a legtöbb láptanulmány jellemzően nyári, kora őszi minták gyűjtése alapján 
készültek.

A másik a lápon belüli mikroheterogenitás, a mozaikosság jelensége. 
Erre az idézett szerzők szinte mindegyike felhívja a figyelmet (Kol 1967, 
Uherkovich 1981, Borics 2001). Borics 7 tényező hatását elemzi, ami hozzá­
járul a sokféleségéhez, megemlítve, hogy nyilván mások (pl. biotikus hatá­
sok) is vannak:

1. változatos fényviszonyok
2. a víz színe
3. a vízterek lenitikus jellege
4. oldott szerves anyagok
5. alzatbőség
6. alacsony pH
7. tápanyagtartalom
Előzetes megfigyeléseim szerint ehhez járulhat még a vertikális zonáció, 

amit az említett alzatbőség részeként tekinthetünk. A vízzel teljesen fedett 
fajok diatómaflórája másnak tűnik, mint a kiemelkedőké (vő. dagadólápok). 
A kiszáradás során terresztris fajok megjelenésére is számíthatunk.
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Egyetlen idézett munkában sem különböztetik meg az algológusok a tő­
zegmohákat faji szinten. A bevezetőben leírják, hogy milyen fajok fordulnak 
elő, de hogy a konkrét gyűjtés honnan származik, arra már nincs adat (kivé­
tel Uherkovich Szűrühelyröl írt dolgozata, ahol csak S. palustre élt). Terve­
zem annak vizsgálatát, vajon a különböző Sphagnum fajokon különbözik-e 
a diatómaílőra és vegetáció.

A talált fajszámok alapján egyszerű lenne egy összefoglaló táblázatot 
adni a Sphagnum fajokon vagy azok közvetlen közelében élő diatómákról. 
Ez azonban félrevezető lenne, a nomenklatúriai változások átvezetése nélkül. 
Nagyobb gond azonban, hogy Uherkovich számos formát és változatot kü­
lönít el. A Szőcei-lápról 18 Eunotia-t közöl. Az Eunotia nemzetség az egyik 
legproblematikusabb diatómanemzetség (pl. Petersen 1950), a régi adatok 
és az új adatok egységes kezelése szükséges. Ez a nem megkerülhető kérdés 
a további vizsgálatok tárgyát kell hogy képezze. Enélkül nem értelmezhető, 
hogy milyen változások történtek.

Összefoglalás

„Még nem érkezett el az ideje, hogy a hazai tőzegmohalápos vizeink 
limnológiai viszonyairól és ezen belül algavegetációjáról áttekintést tudjunk 
adni.” írja 1982-ben megjelent dolgozatában Uherkovich Gábor. Ez az ál­
lítás most is igaz. Ha Pócs Tamás két évvel később születik, akkor most 
terjedelmesebb adatsorral köszönthetném Öt.

Köszönetnyilvánítás

Elsősorban Szurdoki Erzsébetnek szeretném megköszönni a segítségét, 
aki a munka minden lépésében nagyban hozzájárult a kézirat elkészülté­
hez. Átengedte saját gyűjtéseit, eddig publikálatlan adatait, a terepen is 
velem volt, és a kézirat számos változatát olvasta és javította. Borics Gábor 
PhD dolgozata, gyűjései és publikálatlan adatai is hozzáférhetőek voltak 
számomra. Ez az írás az OTKA T043078 pályázathoz kötődik és annak első 
évében íródott.

Irodalom

A lfinito, S., Fumanti, B. k  Cavacini, P. (1998): Epiphytic algae 
on mosses from Northern Victoria Land (Antarctica). Nova Hedwigia 66: 
473— 480.



Tőzegmohalápok diatómái 157

A ndo, K. (IQ?1/): Moss diatoms in Japan. Bull. Jap. Soc. Phycol. 25 
(4): 195— 201.

A ndo, K. (1978): Moss diatoms in Japan (2). Jap. J. Phycol. 26 (3): 
125— 130.

Borics G. (2001): A Baláta-tó és néhány hazai lápvíz algaflórájának 
főbb jellemvonásai. PhD-értekezés, Kossuth Lajos Tudományegyetem, Deb­
recen.

Douglas, M. S. V. & Smol, J. P. (1995): Periphytic diatom assemb- 
lages from high arctic ponds. Journal of Phycology 31: 60— 69.

Douglas, M. S. V. & Smol, J. P. (1999): Freshwater diatoms as 
indicators of environmental change in the High Arctic. The Diatoms: App­
lications fór the Environmental and Earth Sciences. Cambridge, University 
Press, 227— 244.

HalÁsz, M. (1941): Die Moosbewohnende Bacillariaceenvegetation des 
Zenoga Sees in Siebenbürgen. (A Zenoga-tó mohagyepjeinek Bacillaria ve­
getációja.) Annls Hist.-Nat. Mus. Natn. Hung. 34: 177— 191.

Hevesi A. (1971): Az algák és mohák szerepe a bükki forrásmészkő 
képződésében. (The role of Algáé and Mosses in the formation of the Bükk 
spring-water limestone.) Abstracta Bot. (Budapest) 14— 30.

Johansen, J. R. (1999): Diatoms of aerial habitats. The Diatoms: 
Applications fór the Environmental and Earth Sciences. Cambridge Univer­
sity Press, 264— 273

Kol E. (1930): Előmunkálatok hazánk Desmidiaceái monográfiájához. 
A Balaton és környéke Desmidiaceái 1. A Lesenceistvándi láp ősi vegetációja. 
Annál. Bioi. Tihany 1: 148— 154.

Kol, E. (1967): Algologische und hydrobiologische Untersuchungen im 
Sphagnum-moor „Fekete-tó” bei Farkasfa. Acta Bot. Acad. Sci. Hung. 13: 
113— 131.

Kol E. (1973): Algológiai és hidrobiológiái vizsgálatok a Grajka-patak 
forráslápjain, Vas megyében. Szombathelyi Múzeum Évkönyve 4: 9— 29.

Lajer K. (1998): Bevezetés a magyarországi lápok vegetációökológiá­
jába. TILIA 6: 84— 238.

Padisaií J. (1998): A fitoplankton diverzitásának változásai a szuk­
cesszió során: egybevetés terresztris növényközösségekkel. In: Fekete G. 
(szerk): A közösségi ökológia frontvonalai. Scientia, Budapest, 87— 104.

Palik, P. (1938): Die Algen dér einheimischen Torfmoore. I. Moor im 
Walde „Alsóerdő” bei Kőszeg. Index Horti Bot. Univ. Budapestinensis 3: 
3— 23.

Palik P. (1940): A hazai tőzeglápok algái. H. A tólaki tőzeges láp 
Pomáz mellett. Index Horti Bot, Univ. Budapestinensis 4: 17— 38.



158 Buczkó K.

P e t e r s e n , J. B. (1950): Observations on somé small species of Euno- 
tia. Dansk Botanisk Arkiv 14: 1— 19.

Pócs, T., Domokos-Na g y , E., Pócs-G elencsÉr , I. & VlDA, G. 
(1958): Vegetations-studien im Őrség. Akadémiai Kiadó (Budapest), pp. 
124.

St o l l m a y e r - B o n c z , E. (1988) : The alga species of the Csömör pool. 
Studia Bot. Hung. 20: 63—75.

S z u r d o k i  E. (2000a): A hazai lápokkal foglalkozó irodalmak összegyűj­
tése. (Bibliográfia) In: S z u r d o k i  E. (szerk.) (2000): Tözegmohás élőhelyek 
hazánkban: kutatás, kezelés, védelem. CEEWEB Munkacsoport, Miskolc, 
155— 182.

S z u r d o k i  E. (szerk.) (2000b): Tözegmohás élőhelyek hazánkban: ku­
tatás, kezelés, védelem. CEEWEB Munkacsoport, Miskolc.

S z u r d o k i , E. & N a g y , J. (2002): Sphagnum dominated mires and 
Sphagnum occurrences of North-Hungary. Fólia Historico Naturalia Musei 
Matrensis 26: 67— 84.

S z u r d o k i , E. (2003): Peat mosses of North Hungary. Studia Bot. 
Hung. (In press)

U h e r k o v ic h  G. (1979): Az öcsi Nagy-tó limnológiája. A Veszprém 
Megyei Múzeumok Közleményei 14: 25— 53

U h e r k o v ic h  G. (1981): A Szűrűhely-folyás (Barcsi-borókás) tőzegmo- 
hás tavacskájának algái. Dunántúli Dolgozatok, Term.tud. sorozat 2: 5— 23.

U h e r k o v ic h  G. (1982): A Fekete-hegy (Balaton-felvidék) Kerek tava 
algavegetációja. Fólia Musei Historico-Naturalis Bakonyiensis 1: 81— 110.

U h e r k o v ic h  G .— K ÁDÁR G. (1983): A Macsilla-láptó (Barcsi-boró­
kás) limnológiai-algológiai viszonyai. Dunántúli Dolgozatok, Term.tud. so­
rozat 3: 5— 18.

U h e r k o v ic h  G. (1984): A Vad-tó (Kovácsi-hegy, Zala megye) algave- 
getácójáról. Fólia Musei Hist.-Nat. Bakonyiensis 3: 43— 56.

U h e r k o v ic s , G., S z i l v á g y i , L. & V Í z k e l e t y , É . (1994): Die Al- 
genvegetation von zwei kleinen Stillgewassern Westungarns: Vadása See und 
Moor von Szőce. A Janus Pannonius Múzeum Évkönyve 38: 5— 17.

U h e r k o v i c h , G., S z i l v á g y i , L. (1985): Erganzende Beitráge zűr Al- 
genvegetation dér Gewásser dér Wacholderheide bei Barcs (Komitat So­
mogy, Ungarn). Dunántúli Dolgozatok, Term.tud. sorozat 5: 9— 23.

VÍZKELETY E. (1987): Az őrségi Fekete-tó és Ördög-tó algológiai vizs­
gálata. (Algology examination of Lakes „Fekete” and „Ördög” in Őrség 
region.) Praenorica Fólia Historico-naturalia II., Szombathely, 59— 62.



Acta Acad. Paed. Agriensis, Sectio Biológiáé XXIV (2003) 159-188

Löszlakó zuzmók Magyarországon

Lőkös L.
MTM Növénytár, 1476 Budapest, Pf. 222 

lokosO bot. nhinus . hu

A b stra ct. (Loess colon iser Iichens in H ungary) An overview on the rerearcli 
of Iichens occurring in Hungárián loess areas is given. Collecting data of 520 specimens 
of a recent collection of T. Pócs and his co-workers together with somé former Hungárián 
specimens are reported. Somé aspects on the distribution and Identification are discussed.

K eyw ords: Hungary, Iichens, loess walls

B evezetés

Magyarországon a löszfalak, löszterületek zuzmói kutatásának az elmúlt 
századokban kevés figyelmet szenteltek. Ezt tükrözik Boros Adám sorai is 
(Boros 1942): „A  hazai lichenológiai irodalomban alig találtam adatot a 
lösz zuzmóiról; úgy látszik, a zuzmókkal foglalkozó szaktársaink e talaj érde­
kes zuzmóvegetációjának tanulmányozását elhanyagolták. Meg vagyok győ­
ződve róla, ha erre figyelmet fordítanak, vagy a saját kis anyagom feldolgo­
zására valaki vállalkozik, érdekes eredményekre fog jutni." A mellőzés oka 
talán a löszfalaknak a sziklás területekhez viszonyított szegényes zuzmófló­
rájában kereshető, amint azt Sántha László a Tolnai-dombság löszterületeit 
bejárva megállapítja (SÁNTHA 1924): „ A bejárt terület lichenológiai szem­
pontból nem valami változatos. Az egész környék úgyszólván tiszta lösz, a 
gazdagabb zuzmóflóra kialakulásához szükséges köves, sziklás területek hiány­
zanak, úgy hogy a tulajdonképeni zuzmóflórát csak a kéreglakó zuzmók szol­
gáltatják. A lösztalajon az utak és vízmosások meredek falain Thrombium-, 
Dermatocarpon-, Endocarpon-, Heppia- és néhány Bacidia-fajt találtam.”

A Magyar Természettudományi Múzeum zuzmógyűjteményében Ma­
gyarországról mindössze 47 korábbi, löszről származó példány található. Ez 
csakugyan arról tanúskodik, hogy löszről elenyésző mértékben gyűjtöttek 
zuzmókat, jóllehet a lichenológusok zöme szerepel a gyűjtők névlistájában (a 
nevek után a gyűjtési évszámot, majd zárójelben a példányok számát tüntet-
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tűk fel). Boros Ádám 1921— 1952 (18), (Kőfaragó-)Gyelnik Vilmos 1933— 
1940 (13), Károlyi Árpád 1954 (4), Mágocsy-Dietz Sándor 191? (1), Polgár 
Sándor 1921— 1941 (3), Timkó György 1925 (2), Verseghy Klára 1968 (1), 
Farkas Edit és Lőkös László 1985 (5). A felsorolásból látható, hogy a legko­
rábbi példány az 1910-es évekből származik. Figyelemre méltó, hogy Boros 
Ádám csaknem annyi példányt gyűjtött, mint a lichenológusok együttvéve. 
Sántha Lászlót itt azért nem említjük, mert sem a cikkében (a bevezetőt 
nem számítva), sem a példányain nem szerepel a „lösz” szó, helyette pusz­
tán az „ad terram. . .” -ot használta. Hasonló megfontolásból semmi biztos 
nem deríthető ki arra vonatkozóan, hogy Hazslinszky Frigyes, Lojka Hugó, 
Fóriss Ferenc, ill. Szatala Ödön gyűjtött-e zuzmókat löszről. Gallé László 
gyűjteményének zöme, így löszgyűjtései is a szegedi Móra Ferenc Múzeum 
herbáriumában találhatók. Tovább bonyolítja a helyzetet, hogy a lösznek 
számos változata van, attól függően, hogy milyen arányban van benne ho­
mok, ill. agyag. így a skála széleit képező homokos lösz, ill. agyagos lösz 
elkülönítése nehézkes és bizonytalan az esetleg egy kevés löszt is tartalmazó 
homoktól, ill. agyagtól. Szokásos gyűjtési körülmények között a talaj részle­
tekbe menő vizsgálatára rendszerint nem kerül sor. Másik végletként ezért 
az is elképzelhető, hogy egyes példányok ténylegesen mégsem löszről szár­
maznak, annak ellenére, hogy a cédulán lösz megjelölés szerepel.

Nagy lendületet adott a löszlakó zuzmók kutatásának Pócs Tamás és 
munkatársai 1996-ban indított átfogó vizsgálatsorozata a löszfalak kripto- 
gám növényzetén, melybe a zuzmókat is belevonták. Gyűjtéseikből mintegy 
520 zuzmópéldányt sikerült azonosítani, melyeket részben az MTM Növény­
tárában (BP), részben az Eszterházy Károly Főiskola Növénytani Tanszé­
kének herbáriumában (EGR) helyeztünk el.

A löszlakó zuzmók adatait közlő publikációk közül elsőként Sántha 
László mái' idézett munkája említhető (SÁNTHA 1924). A cikk bevezetőjében 
hét fajt említ löszről, az enumerációban további hat fajt jelez talajról. Polgár 
Sándor Győr megye flórájának feldolgozása során Ravazd környékéről ( P o l ­
g á r  1941, B o r o s  és P o l g á r  1941), Boros Ádám a Kőpite-hegy térségéből 
(B o r o s  1942) és Zólyomi Bálint Dunaföldvár mellől (ZÓLYOM I 1958) közük 
löszlakó zuzmók adatait is. Gallé László talán Boros Ádám ösztönzésére vagy 
a külföldi eredmények (SuzA 1935, K a r c z m a r z  1961) hatására számos ha­
zai és vajdasági löszterületen végez zuzmó- és mohakutatást, melyről több 
közleménye is megjelent ( G a l l É 1964, 1967, 1974, 1975, 1977). A tokaji 
Nagy-Kopasz Szeles-tető alatti lejtőjéről egy új zuzmó-mohatársulást írt le 
(Endocarpetum pusilli), melyet a mozsori és a titeli löszterületeken is megta­
lált. Ottilie Wilmanns a németországi változatot Tübingen mellől a jellem­
ző mohafajok alapján Didymodonto-Endocarpetum pusilli-ként ( W il m a n n s  
1966), Norbert Spenüng az osztrák változatot Endocarpetum pusilli subass.
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austriacum néven (S p e n l in g  1969, 1971) írták le. Rolf Marstaller a, né­
metországi Thüringiából az alaptáxsulást azonosította ( M a r s t a l l e r  1969). 
Ugyancsak a tokaji Nagy-Kopaszról írt le egy új löszlakó mohatársulást Ha- 
rald Kürschner és Pócs Tamás Hilpertio velenovskyi-Pterygoneuretum com- 
pacti néven ( K ü r s c h n e r  és P ó cs  2002). A típusfelvételben zuzmókat nem 
sorolnak fel, de az újabban megtalált erdélyi lelőhelyeken több esetben is 
említik az Endocarpon pusillum domimmciáját (P ó cs  et al. 2003). Néhány 
további löszzuzmóadatot közölt LŐKÖS (2000) a Villányi-hegységből Dénes 
Andrea gyűjtéséből.

Enumeráció

A lelőhelyi adatok írásmódjánál a példányokon használt eredeti nyelvet 
és szövegezést követtük. A felsorolásba Pócs Tamás és munkatársai gyűjtései 
mellett a Növénytár korábbi löszzuzmóadatait és az irodalmi adatokat is 
felvettük.

A c a r o s p o r a  sp. — V eszprém  m e g y e : Balatonkenese, löszfalon. Lég.: Gyelnik, 
V., 1940.08.12. [BP],

A r th o n ia  la p id ico la  (Taylor) Branth et Rostr. —  P est  m e g y e : Hungária centr.: 
Érd, Dunaparton, löszbabán. Lég.: Gyelnik, V., 1933.04.07. [BP 1024, sub Allarthonia l. 
(Tayl.)].

B a cid ia  b a g lie ttoa n a  (A. Massal. et De Nőt. in A. Massal.) Jatta —  C o m it . 
E s z t e r g o m . In abrupte loessacea „Diós-árok” ad pagum Süttő. Alt. cca. 150 m. s. m. 
Lég.: Boros, Á., 1948.11.07. [BP 38984, sub B. muscorum (Sw.) var. terrestris (Nyl.)]. —  
T olna  m e g y e : Földön, a Kovácsi és Hőgyész felé vezető útak mentén, Tevel közelében. 
[SÁntha  1924, sub B. muscorum].

C a lo p la ca  c e r in a  (Ehrh. ex Hedwig) Th. Fr. —  B or so d - A b aú j - Z emplén  me­
g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub C. c. chlorina],

C a lop la ca  c i t r in a  (Hoífm.) Th. Fr. —  B a r a n y a  c o u n t y : Baranyai-dombság. 
Dunaszekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m 
alt. 46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten A. Szabó (97185/Z, 
AB), 19.X.1997; Baranyai-dombság. Ócsárd. Small (6— 8 m), S facing cliff at 130 m alt. 
45° 55.7’ N, 18° 9’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97188/E, F, 
G), 20.X.1997; Villányi-hegység. S end of Túrony viliágé. W facing loess cliff along the 
Harkány-Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll,: S. Pócs, T. Pócs, B. O. 
van Zanten &: A. Szabó (97194/H— M, N, O, P), 20.X .1997. —  B or so d - A b aú j - Z emplén  
c o u n t y : Hegyalja Hills, SE side of Mt. Nagy-kopasz. IIollow road called „Kusajti-árok” , 
W of Tokaj town. Agropyro-Kochietum community on the loess cliffs, 120— 140 m alt. 
48° 7’ N, 21° 23’ E. Coll.: T. Pócs fc B. O. van Zanten (96106/K), 4.XI.1996. —  P est 
c o u n t y : Gödöllői-dombság. Bénye viliágé. On artificial cliffs of the vine cellars in Jókai
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Street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs & B. O. van 
Zanten (97168/N), 12.X .1997; Gödöllő Hills. Loess clifF near Isaszeg viliágé, at the railway 
Crossing near Rákos brook, at 180 m alt. 17° 31.5’ N, 19° 22’ E. Coll.: T. Pócs, B. O. van 
Zanten, G. Kis & A. Szabó (96122/H, I, K), 7.X I.1996; Gödöllői-dombság. Vár-hegy at 
the NE side of Pécel town, on 50 m high, SE facing loess cliiT, at 160— 210 m alt. 47° 29.7’
N, 19 °20’ E. Coll.: S. Pócs & T. Pócs (9761/A, B, C, D), 27.VI.1997; Gödöllői-dombság. 
10 m high seminatural cliffs at the SW side of Tápióbicske, at 120 m alt. 47° 21’ N, 19° 
41’ E. Coll.: S. Pócs, T. Pócs &: B. O. van Zanten (97165/B, C, D), 12.X .1997. — T olna 
c o u n t y : Geresdi-dombság. Mined loess clifF 1.5 km NW of Cikó. 140 m alt. 46° 15’ N, 
18° 32.5’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten &c A. Szabó (97178/A), 18.X .1997; 
Geresdi-dombság. Hard natural loess clifF along the road in the valley of Lajvér stream 
at the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, T. Pócs, 
B. O. van Zanten ÍL A. Szabó (97181/B, D), 18. & 21.X .1997; Geresdi-dombság. Mórágy, 
loess cliffs along vine cellars and hollow road on Pince Hill, at the W  edge of viliágé, at 
180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97183/0, P, Q, 
R), 18.X.1997; Mezőföld, Dunakömlőd (Paks). 6— 8 m high S exffosed loess cliffs above 
Béke utca, at 120 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis íi A. Szabó 
(9773/A), 10.VII.1997; Mezőföld, Dunakömlőd (Paks). On 6— 20 m high, N exposed loess 
cliffs at the N end of Sánc-hegy, with rich cryptogamic vegetation, at 110— 130 m alt. 46° 
39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis & A. Szabó (9769/B, F, I, Q, S, AF), 
8— 9.VII.1997; Szekszárdi-dombság. E side of Alsónána viliágé „Pincesor” . W exposed 
vine cellars carved in 3 rows in loess clifF, at 180 m alt. 46° 14.4’ N, 18° 39.5’ E. Coll.: S. 
Pócs, T. Pócs fc B. O. van Zanten (97217/M, W ), 28.X .1997; Szekszárdi-dombság. Loess 
cliffs on the summit of Bali-hegy, at vineyards or roadside, at 220 m alt. 46° 20.6’ N, 
18° 37’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97213/B), 27.X .1997; Szekszárdi­
dombság. Grábóc. Small hollow road and roadcuts in loess, at 160 m alt. 46° 16.5’ N, 
18° 36.4’ E. Coll.: S. Pócs, T. Pócs &: B. O. van Zanten (97211/K), 27.X .1997; S end of 
Szekszárdi-dombság. Lajvérpuszta viliágé NW of Bátaszék town. Loess cliffs along old 
vine cellars and in hollow road, at 100— 140 m alt. 46° 12’ N, 18° 41.5’ E. Coll.: S. Pócs, 
T. Pócs &£ B. O. van Zanten (97216/Z, AB), 28.X .1997; Szekszárdi-dombság. S facing 
natural loess cliffs írom Bartina Valley to Kerék Hill along the blue trail, at the W end 
of Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pócs, T. Pócs & B.
O. van Zanten (97204/A, B, F, Q), 26.X .1997; Tolnai-hegyhát. Artificial, 2— 3 m high 
loess cliffs in Kisszékely viliágé, at 210 m alt. 46° 40.4’ N, 18° 32.5’ E. Coll.: S. Pócs fc 
T. Pócs (9777/H, I), 2.VIII.1997; Völgység. On artificial cliffs and in hollow roads S of 
Ozora, at 180— 200 m alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S. Pócs & T. Pócs (9787/C, D, 
E, F, G), 4.VIII.1997.

C a lop la ca  c r en u la te lla  (Nyl.) H. Olivier —  B a r a n y a  c o u n t y : Baranyai-domb­
ság. Palotabozsok. Small W facing artificial clifF behind the house No. 13 in Fő utca 
(street), at 160 m alt. 46° 6.8’ N, 18° 8.2’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & 
A. Szabó (97195/D, E), 21.X .1997; Villányi-hegység. S end of Túrony viliágé. W facing
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loess cliff along the Harkány-Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. 
Pócs> T. Pócs, B. O. van Zanten & A. Szabó (97194/N, O, P), 20.X .1997; Villányi-hegység. 
Small, S facing natural loess cliff at the E end of Szársomlyó hegy, between Villány and 
Nagyharsány, at 200 m alt. 45° 51.5’ N, 18° 26’ E. Coll.: S. Pócs, T. Pócs, B. O. van 
Zanten & A. Szabó (97192/B, C, D), 20.X .1997. —  B o r s o d - A baúj- Z emplén c o u n t y : 
Hegyalja Hills. Isolated volcanic cone at the N end of Tokaj town with its half side mined 
away. Its summit at 180 m alt is covered with 8— 10 m thick loess layer, formíng steep 
slopes and cliffs. 48° 8’ N, 21° 24’ E. Coll.: T. Pócs &; B. O. van Zanten (96108/H, I),
4. X I .1996. —  K o m á r o m  c o u n t y : Gerecse Mts, Vöröskő Hills S of Dunaalmás viliágé. 
Loess layer on the top of a huge limestone (travertino) cliff faced to ENE, at 250 m alt. 
47° 43’ N, 18° 20’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis & A. Szabó (96115/M), 
6.X I.1996. —  Nó g rÁd c o u n t y : NW foothills of Mátra Mts. On different natural and 
artificial cliffs at the E end of Kisterenye, at 200 m alt. 48° 03’ N, 19° 51’ E. Coll.: T. 
Pócs, B. O, van Zanten & A. Varga (97176/M), 15.X .1997. —  P est  c o u n t y : Gödöllő 
Hills. Loess cliff near Isaszeg viliágé, at the railway Crossing near Rákos brook, at 180 m 
alt.17° 31.5’ N, 19° 22’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis & A. Szabó (96122/H, 
I, K), 7.X I.1996; Gödöllői-dombság. Vár-hegy at the NE side of Pécel town, on 50 m high, 
SE facing loess cliff, at 160— 210 m alt. 47° 29.7’ N, 19 °20’ E. Coll.: S. Pócs & T. Pócs 
(9761/B, C, D, H), 27.V I.1997. — T olna c o u n t y : Geresdi-dombság. Hard natural loess 
cliff along the road in the valley of Lajvér stream at the SE end of Kismórágy, at 120 m alt. 
46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97181 /S ) , 
18. & 21.X.1997; Geresdi-dombság. Mórágy, loess cliffs along vine cellars and hollow road 
on Pince Hill, at the W edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. 
van Zanten & A. Szabó (97183/0— Q), 18.X .1997; Mezőföld, Dunaföldvár. Natural loess 
cliffs and gorges on the N side of Kálvária hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E. Coll.:
5. Pócs & T. Pócs (9785/E), 4.VIII.1997; Mezőföld, Paks. Sánc-hegy. Great, loess cliff in 
front of the Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. Coll.: S. Pócs, T. 
Pócs, G. Kis & A. Szabó (9768/A, E, G, H), 8.VII.1997; Szekszárdi-dombság. E side of 
Alsónána viliágé „Pincesor” . W  exposed vine cellars carved in 3 rows in loess cliff, at 180 
m alt. 46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs &; B. O. van Zanten (97217/M, 
T ), 28.X.1997; Szekszárdi-dombság. S facing natural loess cliffs írom Bartina Valley to 
Kerék Hill along the blue trail, at the W end of Szekszárd town. 200— 240 m alt. 48° 
20’ N, 18° 40.6’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97204/F), 26.X .1997; N 
part of Szekszárdi-dombság. „Szarvas-szurdok” , 4 km W  of Szekszárd town, at 260 m alt. 
46° 20’ N, 18° 39’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97205/V), 26.X. 1997; 
Szekszárdi-dombság. 12 m deep hollow road called Benedek-szurdok (and a few minor 
cliffs) on the SW side of Palánkai-hegy at the W side of Szekszárd town, at 200— 270 m 
alt. 46° 20’ N, 18° 4 ’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97203/Z), 26.X .1997; 
Völgység. On artificial cliffs and in hollow roads S of Ozora, at 180— 200 m alt. 46° 44.7’ 
N, 18° 28.7’ E. Coll.: S. Pócs & T. Pócs (9787/E), 4.VIII.1997. —  V eszprém  c o u n t y : 
Balaton Highlands, Tihany Peninsula. Small loess cliff on the W  slope of Csúcs-hegy, S of



164 Lőkös L.

Sajkod, at 120 m alt.46° 54.5’ N, 17° 51’ E. Coll.: T . Pócs k  B. O. van Zanten (9694/P), 
30.X.1996.

C a lo p la c a  d e c ip ie n s  (Arnold) Blomb. et Forss. —  B a r a n ya  c o u n t y : Baranyai­
dombság. Ócsárd. Small (§— 8 m), S facing cliff at 130 m alt. 45° 55.7’ N, 18° 9’ E. 
Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97188/E, F, G), 20.X .1997. — 
B orsod - A b a Új- Z e m plÉn m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub 
C. d. leprosá], —  Pest county: Gödöllői-dombság. Bénye viliágé. On artificial cliffs of the 
vine cellars in Jókai street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs 
k  B. O. van Zanten (97168/M), 12.X .1997. —  S o m o g y  c o u n t y : Külső-Somogy. 3 m 
high artificial loess clifF at the S end of Törökkoppány. Coll.: S. Pócs k  T. Pócs (9791/G, 
H), 5.VIII.1997. — T olna c o u n t y : Geresdi-dombság. Hard natural loess cliff along the 
road in the valley of Lajvér stream at the SE end of Kismórágy, at 120 m alt. 46° 13’ 
N, 18° 39.3’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97181/B), 18. k  
21.X.1997; Geresdi-dombság. Mórágy, loess cliffs along vine cellars and hollow road on 
Pince Hill, at the W edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. van 
Zanten k  A. Szabó (97183/0, P, Q, R), 18.X. 1997; Mezőföld, Dunakömlőd (Paks). On 
6— 20 m high, N exposed loess cliffs at the N end of Sánc-hegy, with rich cryptogamic 
vegetation, at 110— 130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis k. A. 
Szabó (9769/A, F, I, Q, S, AF), 8— 9.V II.1997; Szekszárdi-dombság. E side of Alsónána 
viliágé „Pincesor” . W exposed vine cellars carved in 3 rows in loess cliff, at 180 m alt. 
46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97217/M, S, T, W ), 
28.X.1997; Szekszárdi-dombság. Grábóc. Small hollow road and roadcuts in loess, at 160 
m alt. 46° 16.5’ N, 18° 36.4’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97211/1), 
27.X.1997; S end of Szekszárdi-dombság. Lajvérpuszta viliágé NW of Bátaszék town. 
Loess cliffs along old vine cellars and in hollow road, at 100— 140 m alt. 46° 12’ N, 18° 
41.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97216/Z), 28.X .1997; Tolnai-hegyhát. 
Artificial, 2— 3 m high loess cliffs in Kisszékely viliágé, at 210 m alt. 46° 40.4’ N, 18° 
32.5’ E. Coll.: S. Pócs k  T. Pócs (9777/H, I), 2.V III.1997; Tolnai-hegyhát. Natural and 
artificial loess cliffs 15 m high in Nagyszékely viliágé, at 125 m alt. 46° 38.8’ N, 18° 32’ 
E. Coll.: S. Pócs k  T. Pócs (9784/B), 3.VIII.1997; Völgység. On artificial cliffs and in 
hollow roads S of Ozora, at 180— 200 m alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S. Pócs k  T. 
Pócs (9787/C, D, G), 4.VIII.1997.

C alop la ca  fe r r u g in e a  (Hudson) Th. Fr. —  B or sod - A b a Új- Z e m p lÉn m e g y e : 
Tokaj, Nagy-Kopasz, Szeles-tető. [G allé 1964],

C alop la ca  fla v ó r u b e s c e n s  (Hudson) Laundon —  B or sod - A b a Új- Z e m p lÉn 
m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub C. aurantiaca].

C alop la ca  h o lo ca rp a  (Hoffm. ex Ach.) A. E. Wade —  B or sod - A b a Új- Z e m p lÉn 
m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub C. pyracea pyrithroma], —  
P est  c o u n t y : Gödöllői-dombság. Bénye viliágé. On artificial cliffs of the vine cellars in 
Jókai Street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs k  B. O. van 
Zanten (97168/L), 12.X .1997. —  T olna c o u n t y : Tolnai-hegyhát. Partly mined loess
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cliffs with remnants of steppe at the N end of Pincehely, at 240 m alt. 46° 41.6’ N, 18° 
27.5’ E. Coll.: S. Pócs k  T. Pócs (9780/T), 2.VIII.1997.

C a lop la ca  la c tea  {A. Massal.) Zahlbr. — Hungária centr. Érd, löszbabán, Du- 
naparton. Lég.: Gyelnik, V., 1933.04.07. [BP 27641, sub C. I. f. saxicola Rabh.].

C a lop la ca  te i c h o ly ta  (Ach.) J. Steiner —  B o r s o d - A d aÚj- Z em plén  m e g y e : 
Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub C. arenaria], —  P est  c o u n t y : 
Gödöllői-dombság. 10 m high seminatural cliíls at the SW side of Tápióbicske, at 120 
m alt. 47° 21’ N, 19° 41’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97165/D), 
12.X.1997; Gödöllői-dombság. Vár-hegy at the NE side of Pécel town, on 50 m high, SE 
facing loess cliff, at 160— 210 m alt. 47° 29.7’ N, 19 °20’ E. Coll.: S. Pócs k  T. Pócs 
(9761/A), 27.VI.1997. —  T olna  c o u n t y : Geresdi-dombság. Mórágy, loess cliffs along 
vine cellars and hollow road on Pince Hill, at the W edge of viliágé, at 180— 210 m alt. 
Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97183/0, P, Q, R), 18.X .1997; 
Mezőföld, N of Dunaföldvár. Natural loess cliffs along Danube River near the camping 
site, at 97 m alt. 46° 49’ N, 18° 54.7’ E. Coll.: S. Pócs k  T. Pócs (9786/A, F), 3.VIII.1997; 
Mezőföld, Dunaköinlőd (Paks). On 6— 20 m high, N exposed loess cliffs at the N end of 
Sánc-hegy, with rich cryptogamic vegetation, at 110— 130 m alt. 46° 39.3’ N, 18° 52’ E. 
Coll.: S. Pócs, T. Pócs, G. Kis k  A. Szabó (9769/S, A F(?)), 8— 9.VII.1997; Szekszárdi- 
dombság. E side of Alsónána viliágé „Pincesor” . W  exposed vine cellars carved in 3 rows 
in loess cliff, at 180 m alt. 46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van 
Zanten (97217/T, X), 28.X .1997; Tolnai-hegyhát. Natural and artificial loess cliffs 15 m 
high in Nagyszékely viliágé, at 125 m alt. 46° 38.8’ N, 18° 32’ E. Coll.: S. Pócs k  T. Pócs 
(9784/C), 3.VIII.1997.

C a n d e la r ie lla  a u re lla  (Hoffrn.) Zahlbr. —  B a r a n y a  c o u n t y : Baranyai-domb­
ság. Dunaszekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 
m alt. 46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó 
(97185/Y), 19.X.1997; Villányi-hegység. S end ofTúrony viliágé. W facing loess cliff along 
the Harkány-Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. Pócs, T. Pócs, B. 
O. van Zanten & A. Szabó (97194/H— M), 20.X .1997; Villányi-hegység. Small, S facing 
natural loess cliff at the E end of Szársomlyó hegy, between Villány and Nagy harsány, 
at 200 m alt. 45° 51.5’ N, 18° 26’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. 
Szabó (97192/B, C, D), 20.X .1997. — B orsod- A b a Új- Z e m p lÉn c o u n t y : Tokaj, Nagy- 
Kopasz, Szeles-tető. [G allé  1964, sub C. a. +  C. a. effusa]; Hegyalja Hills, SE side of Mt. 
Nagy-kopasz. Hollow road called „Kusajti-árok” , W of Tokaj town. Agropyro-Kochietum 
community on the loess cliffs, 120— 140 m alt. 48° 7’ N, 21° 23’ E. Coll.: T. Pócs k  B. 
O. van Zanten (96106/K), 4.X I.1996; Hegyalja Hills. Isolated volcanic cone at the N end 
of Tokaj town with its half side mined away. Its summit at 180 m alt is covered with 
8— 10 m thick loess layer, forming steep slopes and cliffs. 48° 8’ N, 21° 24’ E. Coll.: 
T . Pócs k  B. O. van Zanten (96108/H, I), 4.X I.1996. —  K o m á r o m  c o u n t y : Gerecse 
Mts, Vöröskő Hills S of Dunaalmás viliágé. Loess layer on the top of a huge limestone 
(travertino) cliff faced to ENE, at 250 m alt. 47° 43’ N, 18° 20’ E. Coll.: T. Pócs, B. O.
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van Zanten, G. Kis & A. Szabó (96115/L), 6.X I.1996; Gerecse Mts, Loess cliff on the W 
edge of Pap Hill, vvith rich steppe on the hill-top, at 200 m alt., E írom Neszmély viliágé. 
47° 43’ N, 18° 21.5’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis & A. Szabó (96111/U), 
5.X I.1996. —  N ógrÁd county: NW foothills of Mátra Mts. On different natural and 
artificial cliffs at the E end of Kisterenye, at 200 m alt. 48° 03’ N, 19° 51’ E. Coll.: 
T. Pócs, B. O. van Zanten & A.Varga (97176/M), 15.X .1997. —  P est coun ty : Érd, 
dunaparton, löszbabán (calc.) Lég.: Gyelnik, V., 1933.04.07. [BP 20659, sub f. minor]\ 
Százhalombatta, Dunaparton, löszfalon. Lég.: Gyelnik, V., 1933.04.07. [BP 76818, sub f. 
effusa]] Gödöllői-dombság. Bénye viliágé. On artificial cliffs of the vine cellars in Jókai 
Street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs &: B. O. van Zanten 
(97168/L, M), 12.X.1997; Gödöllő Hills. Loess cliff near Isaszeg viliágé, at the railway 
Crossing near Rákos brook, at 180 m alt.17° 31.5’ N, 19° 22’ E. Coll.: T. Pócs, B. O. 
van Zanten, G. Kis & A. Szabó (96122/H, I, K), 7.X I.1996; Gödöllői-dombság. Vár-hegy 
at the NE side of Pécel town, on steppe grassland below the 50 m high, SE facing loess 
cliff, at 160— 210 m alt. 47° 29.7’ N, 19° 20’ E. Coll.: S. Pócs &í T. Pócs (9760/D, E(?)), 
27. VI.1997; Gödöllői-dombság. Vár-hegy at the NE side of Pécel town, on 50 m high, SE 
facing loess cliff, at 160— 210 m alt. 47° 29.7’ N, 19 °20’ E. Coll.: S. Pócs & T. Pócs 
(9761/B, H), 27.VI.1997. — T olna county: Geresdi-dombság. N facing cliffs 2 km NE 
from Bátaapáti, at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pócs, T. Pócs, B. O. van 
Zanten & A. Szabó (97180/D), 18.X .1997; Geresdi-dombság. Mined loess cliff 1.5 km NW 
of Cikó. 140 m alt. 46° 15’ N, 18° 32.5’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. 
Szabó (97178/A), 18.X .1997; Geresdi-dombság. Hard natural loess cliff along the road in 
the valley of Lajvér stream at the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ 
E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97181/S), 18. & 21.X .1997; 
Geresdi-dombság. Mórágy, loess cliffs along vine cellars and hollow road on Pince Hill, 
at the W  edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. van Zanten ii 
A. Szabó (97183/R), 18.X .1997; Geresdi-dombság. Small cliff at 120 m alt., near Mórágy 
railway station. 46° 12.3’ N, 18° 40’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. 
Szabó (97199/G, L), 21.X .1997; Mezőföld, Dunaföldvár. Natural loess cliffs and gorges on 
the N side of Kálvária hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E. Coll.: S. Pócs &: T. Pócs 
(9785/A, E), 4.VIII.1997; Mezőföld, N of Dunaföldvár. Natural loess cliffs along Danube 
River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7’ E. Coll.: S. Pócs &: T. Pócs 
(9786/A, E, F), 3.VIII.1997; Mezőföld, Paks. Sánc-hegy. Great loess cliff in front of the 
Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis & 
A. Szabó (9768/A, G), 8.VII.1997; Mezőföld, Dunakömlőd (Paks). On 6— 20 m high, N 
exposed loess cliffs at the N end of Sánc-hegy, with rich cryptogamic vegetation, at 110— 
130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis &: A. Szabó (9769/B, 
I, A F(?)), 8— 9.VII.1997; Szekszárdi-dombság. E side of Alsónána viliágé „Pincesor” . W 
exposed vine cellars carved in 3 rows in loess cliff, at 180 in alt. 46° 14.4’ N, 18° 39.5’ 
E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97217/M, S, T (?)), W, X), 28.X .1997; 
S end of Szekszárdi-dombság. Lajvérpuszta viliágé NW of Bátaszék town. Loess cliffs
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along old vine cellars and in hollow road, at 100— 140 m alt. 46° 12’ N, 18° 41.5’ E. 
Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97216/Z), 28.X .1997; Szekszárdi-dombság. 
12 m deep hollow road called Benedek-szurdok (and a few minor cliffs) on the SW side of 
Palánkai-hegy at the W side of Szekszárd town, at 200— 270 m alt. 46° 20’ N, 18° 4’ E. 
Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97203/A), 26.X .1997; Szekszárdi-dombság. 
S facing natural loess cliffs írom Bartina Valley to Kerék Ifill along the blue trail, at the 
W end of Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pócs, T. Pócs 
k  B. O. van Zanten (97204/Q), 26.X .1997; Tolnai-hegyhát. Natural and artificial loess 
cliffs 15 m high in Nagyszékely viliágé, at 125 m alt. 46° 38.8’ N, 18° 32’ E. Coll.: S. Pócs 
k  T. Pócs (9784/B, I), 3.VIII.1997; Tolnai-hegyhát. Simontornya. On the vineyard hill 
Derék-hegy S of the town, at 240 m alt. On artificial cliffs along vinecellars. 46° 44’ N, 
18° 33’ E. Coll.: S. Pócs k  T. Pócs (9783/E), 3.VIII.1997; Völgység. On artificial cliffs 
and in hollow roads S of Ozora, at 180— 200 m alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S, Pócs 
k  T. Pócs (9787/E, G), 4.VIII.1997. —  V e szprém  m e g y e : Balatonicum. Balatonkenese, 
löszfalon. Lég.: Gyelnik, V., 1940.08.12. [BP 20639, sub C. a. (Hoffm.) f. effusa Hakul.]; 
Löszfal Balatonaliga és Balatonakarattya között. Lég.: Farkas, E. és Lökös, L., 1985.XI.8.
[BP].

C a n d e la r ie lla  d e f le x a  (Nyl.) Zahlbr. — B orsod - A baúj- Z e m p lÉn m e g y e : To­
kaj, Nagy-Kopasz, Szeles-tető. [G allé  1964].

C a n d e la r ie lla  su b d e fle x a  (Nyl.) Lettau —  B orsod- A b a Új- Z e m p l Én m e g y e : 
Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964].

C a n d e la r ie l la  v ite llin a  (Hoffm.) Miül. Arg. —  T olna c o u n t y : Mezőföld, Paks. 
Steep SE slopes above the Danube River near the „Halászcsárda” , at 130 m alt. 46° 37.9’ 
N, 18° 5T E. Coll.: S. Pócs, T. Pócs, G. Kis k  A. Szabó (9767/F), 8— 10.V II.1997.

C la d o n ia  c o n io c r a e a  (Flörke) Spreng. —  H eves c o u n t y : foothills of Bükk Mts. 
At the N end of Demjén viliágé. Small loess slopes at the beginning and W  foot of Pünkösd 
Hill, „O lajos” road. 47° 49’ N, 20° 20’ E. Coll.: T. Pócs, G. Kis k  A. Szabó (96125/E), 
18.X I.1996.

C la d o n ia  ra n g ifo rrn ia  Hoffm, —  Z ala  COUNTY: In pascuis pr. pag. Zalasárszeg. 
Solo loes^ceo. Alt.: 150 m. s. m. Lég.: Károlyi, Á., 1954.05.30. [BP 48802].

C la d o n ia  su bu la ta  (L.) Weber ex F. H. Wigg. —  H eves c o u n t y : foothills of 
Bükk Mts. At the N end of Demjén viliágé. Small loess slopes at the beginning and W 
foot of Pünkösd Hill, „Olajos” road. 47° 49’ N, 20° 20’ E. Coll.: T . Pócs, G. Kis k  A. 
Szabó (96125/R), 18.X I.1996.

C la d o n ia  sy m p h y ca rp a  (Flörke) Fr. — H eves c o u n t y : foothills of Bükk Mts. 
At the N end of Demjén viliágé. Small loess slopes at the beginning and W  foot of 
Pünkösd Hill, „O lajos” road. 47° 49’ N, 20° 20’ E. Coll.: T. Pócs, G. Kis k  A. Szabó 
(96125/E, Q (?)), 18.X I.1996.

C o llem a  c o c co p h o ru m  Tuck. —  V e sz pré m  m e g y e : Balatonicum. Balatonke­
nese, löszfalon. Lég.: Gyelnik, V., 1940,08.12. [BP 2044, sub C. pulposulum Nyl.].

C o llem a  c r is p u m  (Huds.) Weber ex F. H. Wigg. —  B a r a n y a  c o u n t y : Villányi­
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hegység. Ilollow road in „Palkonyai szöllők” SW of Palkonya viliágé, at 160— 180 m alt. 
45° 53! N, 18° 23’ E. Coll.: S. Pócs, T. Pócs, B. O, van Zanten & A. Szabó (97190/K), 
20.X.1997. —  B orsod- A b aú j - Z em plén  c o u n t y : Hegyalja Hills. Mt. Nagy-kopasz. Qu- 
arry No. III SE of Tárcái viliágé, on tlie W slopes. 2— 4 m thick loess layer forming cliffs 
above the mine, at 200 m alt. 48° 8’ N, 21° 22’ E. Coll.: T. Pócs & B. O. van Zanten 
(96105/E ), 3.X I.1996. —  K o m á r o m  c o u n t y : Visegrád Mts. Natural and artificial loess 
cliffs in and near the abandoned mine of Basaharc brick factory, facing Danube River, 
at 120— 150 m alt. 47° 48.2’ N, 18° 50.8’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten 
(9841/B, G, M), 30.V I.1998. —  T olna  c o u n t y : Mezőföld, Dunaföldvár. Natural loess 
cliffs and gorges on the N side of Kálvária hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E. 
Coll.: S. Pócs & T. Pócs (9785/G), 4.VIII.1997; Szekszárdi-dombság. Loess cliffs on the 
summit of Bali-hegy, at vineyards or roadside, at 220 m alt. 46° 20.6’ N, 18° 37’ E. 
Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97213/A), 27.X .1997; Szekszárdi-dombság. 
Artificial, SW exposed cliffs of vine cellars at the N end of Szálka viliágé, 200 m alt. 46° 
16’ N, 18° 38’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97209/B, C), 27.X .1997; 
Szekszárdi-dombság. S facing natural loess cliffs írom Bartina Valley to Kerék Hill along 
the blue trail, at the W end of Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. 
Coll.: S. Pócs, T. Pócs íl B. O. van Zanten (97204/N), 26.X .1997; Tolnai-hegyhát. Partly 
mined loess cliffs with remnants of steppe at the N end of Pincehely, at 240 m alt. 46° 
41.6’ N, 18° 27.5’ E. Coll.: S. Pócs & T. Pócs (9780/F), 2.V III.1997.

C o llem a  l im o s u m  (Ach.) Ach. —  B aranya  c o u n t y : Villányi-hegység. Hollow 
road in „Palkonyai szöllők” SW of Palkonya viliágé, at 160— 180 m alt. 45° 53’ N, 18° 
23’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97190/K), 20.X .1997; Sik­
lós, Máriagyűd, Macska-lyuk, loess wall, lég. A. Dénes (07.08.1999) [BP], —  V eszprém  
m e g y e : Mt. Bakony: pr. Bakonybél, ad vias „Tervut” , ad terram loessaceam. Lég.: Ver­
seghy, K., 1968.09.11. [BP 75927]; In muris loessaceis vallis Aranyos-patak prope Csesz­
nek. Alt. s. met.ca: 300. Lég.: Boros, Á., 1938.03.27. [BP 36244, sub C. Fórissii Szat.]. — 
Z ala m e g y e : Secus vias pr. pag. Búcsúszentlászló. Solo loessaceo. Alt. cca. 200 m. Lég.: 
Károlyi, Á., 1954.06.06. [BP 88143],

C o llem a  te n a x  (Sw.) Ach. emend. Degel. — BoRSOD-ABAÚJ-ZEMPLÉN’tiouNTY: 
Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub C. pulposum]; Hegyalja Hills. Mt. 
Nagy-kopasz. Abandoned vineyards, terrace slopes and cliffs on loess with Aster oleifolius 
and with cultivated Ficus carica, at 200 m alt, on the SW slopes above Tárnál viliágé. 
48° 7’ N, 21° 22’ E. Coll.: T. Pócs k  B. O. van Zanten (96102/Q), 3.X I.1996. —  G yőr  
M. Nyúl hegy. „Sárkánylik” löszfalon, homokkővé összetapadt homokon. Lég.: Polgár, S., 
1941.10.23. [BP 36340, sub C. pulposum (Bernh.) Ach.].

C o llem a  u n d u la tu m  Laurer ex Flot. —  C o m it . E s z t e r g o m : In declivibus pet- 
rosis calc.. loessaceis versus Ádámmajor pr. pag. Dunaalmás. Alt. s. m. met. cca: 200. 
Lég.: Boros, Á., 1924.03.23. [BP 77284, sub var. granulosum].

E n d o ca T p o n  c f . a d s c e n d e n a  (Anzi) Mull. Arg. —  B o r s o d - A b aú j - Z emplén 
m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub E. sorediatum]. —  G yő r -
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M oson -S op r o n  m e g y e : ad abrupta loessacea cavae Likas horog, prope pagum Ravazd. 
Lég.: Polgár, S., 1940.11.11. [BP 72743, sub E. sorediatum Hook.]. —  T olna c o u n t y : 
Szekszárdi-dombság. Rakasd viliágé. Hollow road and vine cellars cut in loess, at 140 
m alt. 46“ 20’ N, 18° 35.6’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97212/Q), 
27.X.1997. —  V eszprém  m e g y e : Balatonkenese, löszfalon. Lég.: Gyelnik, V., 1940.08.12. 
[BP 435, sub E. sorediatum Hook.].

E n d o ca rp o n  p u s illu m  Hedw. —  BÁ cs- K iskun c o u n t y : Duna-Tisza köze Solti- 
síkság. On a 20 m natural loess ridge near the brick factory of Császártöltés, at 100— 120 
m alt. 46° 24’ N, 19° 10’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97202/D), 
22.X.1997. —  B ara n ya  c o u n t y : Baranyai-dombság. Dunaszekcső. On the huge ESE 
exposed loess cliffs facing the Danube, at 100— 180 m alt. 46° 4.7’ N, 18° 46’ E. Coll.: 
S, Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97185/Y, Z, AB), 19.X .1997; Baranyai­
dombság. Ócsárd. Small (6— 8 m), S facing cliff at 130 m alt. 45° 55.7’ N, 18° 9’ E. Coll.:
S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97188/E, F, G), 20.X .1997; Baranyai­
dombság. Palotabozsok. Small W facing artificial cliff behind the house No. 13 in Fő utca 
(street), at 160 m alt. 46° 6.8’ N, 18° 8.2’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. 
Szabó (97195/D, E), 21.X .1997; Villányi-hegység. S end of Túrony viliágé. W  facing loess 
cliff along the Harkány-Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. Pócs,
T. Pócs, B. O. van Zanten k  A. Szabó (97194/H— M, N, O, P), 20.X .1997; Villányi­
hegység. Small, S facing natural loess cliff at the E end of Szársomlyó hegy, between 
Villány and Nagyharsány, at 200 m alt. 45° 51.5’ N, 18° 26’ E. Coll.: S. Pócs, T. Pócs, B. 
O. van Zanten k  A. Szabó (97192/B, C, D), 20.X .1997; Siklós: Máriagyűd, Macska-lyuk, 
loess wall, lég. A. Dénes (07.08.1999) [BP]. — B or so d - A baúj- Z em plén  c o u n t y : Tokaj, 
Nagy-Kopasz, Szeles-tető. [G allé 1964, sub E. pusillum +  E. pallidum]; Hegyalja Hills. 
Mt. Nagy-kopasz. Quarry No. III SE of Tárcái viliágé, on the W  slopes. 2— 4 m thick
loess layer forming cliffs above the mine, at 200 m alt. 48° 8’ N, 21° 22’ E. Coll.: T. Pócs
k  B. O. van Zanten (96105/E), 3.X I.1996; Hegyalja Hills, SE side of Mt. Nagy-kopasz. 
Hollow road called „Kusajti-árok” , W of Tokaj town. Agropyro-Kochietum  community 
on the loess cliffs, 120— 140 m alt. 48° 7’ N, 21° 23’ E. Coll.: T. Pócs k  B. O. van Zanten 
(96106/K, L), 4.X I.1996; Hegyalja Hills. Isolated volcanic cone at the N end of Tokaj town 
with its half side mined away. Its summit at 180 m alt is covered with 8— 10 m thick
loess layer, forming steep slopes and cliffs. 48° 8’ N, 21° 24’ E. Coll.: T. Pócs k  B. O.
van Zanten (96108/H, I, P), 4.X I.1996. —  K o m á r o m  c o u n t y : In locis loessaceo-calcareis 
montis Kőpite-hegy prope pagum Dunaalmás. Lég.: Boros, A., 1942.09.14. [BP 34778]; In 
abrupte loessacea collis Vár-hegy prope pag. Neszmély. Alt. cca 200 m. s. m. Lég.: Boros, 
Á., 1942.06.04. [BP 34780]; Gerecse Mts, Vöröskő Hills S of Dunaalmás viliágé. Loess 
layer on the top of a huge limestone (travertino) cliff faced to ENE, at 250 m alt. 47° 43’ 
N, 18° 20’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis k  A. Szabó (96115/N), 6.XI.1996; 
Gerecse Mts. Loess cliff on the W edge of Pap Hill, with rich steppe on the hill-top, at 200 
m alt., E írom Neszmély viliágé. 47° 43’ N, 18° 21.5’ E. Coll.: T. Pócs, B. O. van Zanten, 
G. Kis k  A. Szabó (96111/T, U), 5.X I.1996; Gerecse Mts. Hollow road of Diósárok S
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of Siittö viliágé, with loess cliffs, at 200 m alt. 47° 44’ N, 18° 27’ E. Coll.: T. Pócs, B. 
O. van Zanten, G. Kis & A. Szabó (96117/C, D, E), 6.X I.1996; Visegrád Mts. Natural 
and artificial loess cliffs in and near the abandoned mine of Basaharc brick factory, facing 
Danube River, at 120— 150 m alt. 47° 48.2’ N, 18° 50.8’ E. Coll.: S. Pócs, T. Pócs & B. O. 
van Zanten (9841/G, M), 30.V I.1998. — P est  c o u n t y : Százhalombatta, Dunaparton, 
löszfalon. Lég.: Gyelnik, V., 1933.04.07. [BP 76818]; Gödöllői-dombság. Bénye viliágé. On 
artificial cliffs of the vine cellars in Jókai Street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. 
Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97168/N), 12.X .1997; Gödöllő Hills. Loess cliff 
near Isaszeg viliágé, at the railway Crossing near Rákos brook, at 180 m alt.17° 31.5’ N, 
19° 22’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis & A. Szabó (96122/H, I, K), 7.X I.1996; 
Gödöllői-dombság. Vár-hegy at the NE side of Pécel town, on steppe grassland below the 
50 m high, SE facing loess cliff, at 160— 210 m alt. 47° 29.7’ N, 19° 20’ E. Coll.: S. Pócs 
&: T. Pócs (9760/D, E), 27.V I.1997; Gödöllői-dombság. Vár-hegy at the NE side of Pécel 
town, on 50 m high, SE facing loess cliff, at 160— 210 m alt. 47° 29.7’ N, 19 °20’ E. Coll.: 
S. Pócs & T. Pócs (9761/A(7), B, C, D, II), 27.V I.1997; Gödöllői-dombság. 10 m high 
seminatural cliffs at the SW side of Tápióbicske, at 120 m alt. 47° 21’ N, 19° 41’ E. Coll.: 
S. Pócs, T. Pócs & B. O. van Zanten (97165/B, C, D), 12.X .1997. —  S om o g y  c o u n t y : 
Külső-Somogy. 3 m high artificial loess cliff at the S end of Törökkoppány. Coll.: S. Pócs 
& T. Pócs (9791/M), 5.VIII.1997. — T olna c o u n t y : Földön, a Kovácsi felé vezető út 
mentén, Tevel mellett. [SÁntha  1924]; Geresdi-dombság. N facing cliffs 2 km NE írom 
Bátaapáti, at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten 
& A. Szabó (97180/A), 18.X .1997; Geresdi-dombság. Hard natural loess cliff along the 
road in the valley of Lajvér stream at the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 
18° 39.3’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97181/A, B, C, D, S), 
18. & 21.X.1997; Geresdi-dombság. Mórágy, loess cliffs along vine cellars and hollow road 
on Pince Hill, at the W  edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. 
van Zanten & A. Szabó (97183/0— Q), 18.X .1997; Geresdi-dombság. Small cliff at 120 m 
alt., near Mórágy railway station. 46° 12.3’ N, 18° 40’ E. Coll.: S. Pócs, T. Pócs, B. O. 
van Zanten &: A. Szabó (97199/G), 21.X .1997; Mezőföld, Dunaföldvár. Natural loess cliffs 
and gorges on the N side of Kálvária hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E. Coll.: S. 
Pócs & T. Pócs (9785/A, E, G), 4.VIII.1997; Mezőföld, N of Dunaföldvár. Natural loess 
cliffs along Danube River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7’ E. Coll.: 
S. Pócs &: T. Pócs (9786/A, E, F), 3.VIII.1997; Mezőföld, Dunakömlőd (Paks). 6— 8 m 
high S exposed loess cliffs above Béke utca, at 120 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: 
S. Pócs, T. Pócs, G. Kis fc A. Szabó (9773/A), 10.VII.1997; Mezőföld, Paks. Sánc-hegy. 
Great loess cliff in front of the Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. 
Coll.: S. Pócs, T. Pócs, G. Kis & A. Szabó (9768/A, B, E, G, H), 8.VII.1997; Mezőföld, 
Dunakömlőd (Paks). On 6— 20 m high, N exposed loess cliffs at the N end of Sánc-hegy, 
with rich cryptogamic vegetation, at 110— 130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. 
Pócs, T. Pócs, G. Kis & A. Szabó (9769/B, F, I, Q, S, AF), 8— 9.VII.1997; Szekszárdi­
dombság. E side of Alsónána viliágé „Pincesor” . W  exposed vine cellars carved in 3 rows
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in loess cliff, at 180 m alt. 46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B, O. van 
Zanten (97217/M, S, T, X), 28.X .1997; S end of Szekszárdi-dombság. Lajvérpuszta viliágé 
NW of Bátaszék town. Loess cliffs along old vine cellars and in hollow road, at 100— 140 
m alt. 46° 12’ N, 18° 41.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97216/Z, 
AA, AB), 28.X.1997; Szekszárdi-dombság. Grábóc. Small hollow road and roadcuts in 
loess, at 160 m alt. 46° 16.5’ N, 18° 36.4’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten 
(97211/G), 27.X.1997; Szekszárdi-dombság. Rakasd viliágé. Hollow road and vine cellars 
cut in loess, at 140 m alt. 46° 20’ N, 18° 35.6’ E. Coll.: S. Pócs, T. Pócs k  B. O. van 
Zanten (97212/Q), 27.X .1997; Szekszárdi-dombság. Artificial, SW exposed cliffs of vine 
cellars at the N end of Szálka viliágé, 200 m alt. 46° 16’ N, 18° 38’ E. Coll.: S. Pócs, T. 
Pócs k  B. O. van Zanten (97209/B, C), 27.X .1997; Szekszárdi-dombság. Loess cliffs on 
the summit of Bali-hegy, at vineyards or roadside, at 220 m alt. 46° 20.6’ N, 18° 37’ E. 
Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97213/A, B, Q, R), 27.X .1997; Szekszárdi- 
dombság. S facing natural loess cliffs írom Bartina Valley to Kerék Hill along the blue 
trail, at the W  end of Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S: 
Pócs, T. Pócs k  B. O. van Zanten (97204/A, B, F, N, Q), 26.X .1997; Szekszárdi-dombság. 
12 m deep hollow road called Benedek-szurdok (and a few minor cliffs) on the SW side 
of Palánkai-hegy at the W  side of Szekszárd town, at 200— 270 m alt. 46° 20’ N, 18° 
4’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97203/A, Z), 26.X .1997; N part of 
Szekszárdi-dombság. „Szarvas-szurdok” , 4 km W of Szekszárd town, at 260 m alt. 46° 
20’ N, 18° 39’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97205/H, V), 26.X .1997; 
Szekszárdi-dombság. Hollow road at the W end of Várdomb viliágé, at 140 m alt. 46° 
15.3’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97218/K), 28.X .1997; 
Tolnai-hegyhát. Artificial, 2— 3 m high loess cliffs in Kisszékely viliágé, at 210 m alt. 46° 
40.4’ N, 18° 32.5’ E. Coll.: S. Pócs k  T. Pócs (9777/H), 2.VIII. 1997; Tolnai-hegyhát. 
Natural and artificial loess cliffs 15 m high in Nagyszékely viliágé, at 125 m alt. 46° 
38.8’ N, 18° 32’ E. Coll.: S. Pócs k  T. Pócs (9784/A, B, C), 3.VIII.1997; Tolnai-hegyhát. 
Partly mined loess cliffs with remnants of steppe at the N end of Pincehely, at 240 m 
alt. 46° 41.6’ N, 18° 27.5’ E. Coll.: S. Pócs k  T. Pócs (9780/F), 2.VIII.1997; Tolnai­
hegyhát. Simontornya. On the vineyard hill Derék-hegy S of the town, at 240 m alt. On 
artificial cliffs along vinecellars. 46° 44’ N, 18° 33’ E. Coll.: S. Pócs k  T. Pócs (9783/E),
3.VIII.1997; Völgység. On artificial cliffs and in hollow roads S of Ozora, at 180— 200 m 
alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S. Pócs k  T. Pócs (9787/C, D, E, F, G), 4.VIII.1997. 
—  V eszprém  c o u n t y : Löszfal Balatonaliga és Balatonakarattya között. Lég.: Farkas, E. 
és Lökös, L., 1985.XI.8. [BP]; Balaton Highlands, Tihany Peninsula. Small loess cliff on 
the W  slope of Csúcs-hegy, S of Sajkod, at 120 m alt.46° 54.5’ N, 17° 51’ E. Coll.: T. 
Pócs k  B. O. van Zanten (9694/P), 30.X .1996.

F u lg en s ia  fu lg e n s  (Sw.) Elénk. —  K o m á r o m  c o u n t y : In decliv. loessaceis 
„Diós-árok” ad pag. Süttő. Alt. cca 170 m. s. m. Lég.: Boros, Á., 1948.11.07. [BP 46932]; 
Gerecse Mts, Vöröskő Hills S of Dunaalmás viliágé. Loess layer on the top of a huge



172 Lökös L.

limestone (travertino) clifF faced to ENE, at 250 m alt. 47° 43’ N, 18° 20’ E. Coll.: T. 
Pócs, B. O. van Zanten, G. Kis & A. Szabó (96115/0), 6.XI.1996.

H e p p ia  l u t o s a  (Ach.) Nyl. —  T olna m e g y e : Földön, a Högyész felé vezető út 
mentén, Tevel közelében. [SANTHA 1924, sub H. virescens],

L e c a n i a  t u r i c e n s i s  (Hepp) Mull. Arg. —  T olna c o u n t y : Geresdi-dombság. 
Hard natnral loess clifF along the road in the valley of Lajvér stream at the SE end of 
Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten 
& A. Szabó (97181/C), 18. & 21.X .1997; Szekszárdi-dombság. Grábóc. Small hollow road 
and roadcuts in loess, at 160 m alt. 46° 16.5’ N, 18° 36.4’ E. Coll.: S. Pócs, T. Pócs & B. 
O. van Zanten (97211/H), 27.X .1997; Völgység. On artificial cliífs and in hollow roads S 
of Ozora, at 180— 200 m alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S. Pócs k  T. Pócs (9787/D),
4.V ili.1997.

L e c a n o r a  a l b e s c e n s  (HofFm.) Branth et Rostrup —  B orsod- A b aú j - Z e m p lÉn 
m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub. L. a. deminuta].

L e c a n o r a  c r e n u l a t a  Hook. — B a r a n y a  c o u n t y : Baranyai-dombság. Duna- 
szekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m alt. 
46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97185/Z, 
AB), 19.X.1997; Villányi-hegység. S end of Túrony viliágé. W  facing loess clifF along the 
Harkány-Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. Pócs, T. Pócs, B. O. 
van Zanten & A. Szabó (97194/H— M, N, O, P), 20.X .1997. —  B orsod- A baúj- Z emplén  
c o u n t y : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub L. c. argillicola\; Hegyalja 
Ilills, SE side of Mt. Nagy-kopasz. Hollow road called „Kusajti-árok” , W of Tokaj town. 
A gropyro-K och ietu m  community on the loess cliffs, 120— 140 m alt. 48° 7’ N, 21° 23’ E. 
Coll.: T. Pócs íl B. O. van Zanten (96106/L), 4.XI.1996. —  K om ár o m  c o u n t y : Gerecse 
Mts. Hollow road of Diósárok S of Süttő viliágé, with loess cliffs, at 200 m alt. 47° 44’ 
N, 18° 27’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis k. A. Szabó (96117/C, D, E),
6.XI.1996; Visegrád Mts. Natural and artificial loess cliffs in and near the abandoned 
mine of Basaharc brick factory, facing Danube River, at 120— 150 m alt. 47° 48.2’ N, 18° 
50.8’ E. Coll.: S. Pócs, T. Pócs íc B. O. van Zanten (9841/G(?)), 30.VI.1998. — P est  
c o u m t y : Gödöllői-dombság. Vár-hegy at the NE side of Pécel town, on 50 m high, SE 
facing loess clifF, at 160— 210 m alt. 47° 29.7’ N, 19 °20’ E. Coll.: S. Pócs & T. Pócs 
(9761/A, B, C, D, H), 27.VI.1997. — T olna c o u n t y : Mezőföld, Dunaföldvár. Natural 
loess cliffs and gorges on the N side of Kálvária hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E. 
Coll.: S. Pócs & T. Pócs (9785/A, E), 4.VIII.1997; Mezőföld, Paks. Sánc-hegy. Great loess 
clifF in front of the Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. Coll.: S. Pócs, 
T. Pócs, G. Kis k  A. Szabó (9768/A, B, G, H), 8.VII.1997; Szekszárdi-dombság. E side 
of Alsónána viliágé „Pincesor” . W exposed vine cellars carved in 3 rows in loess clifF, at 
180 m alt. 46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97217/S, 
W, X), 28.X.1997; Szekszárdi-dombság. S facing natural loess cliffs írom Bartina Valley 
to Kerék Hill along the blue trail, at the W end of Szekszárd town. 200— 240 m alt. 48° 
20’ N, 18° 40.6’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97204/A), 26.X .1997;
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Szekszárdi-dombság. 12 m deep hollow road called Benedek-szurdok (and a few minor 
cliffs) on the SW side of Palánkai-hegy at the W side of Szekszárd town, at 200— 270 m 
alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97203/A, B, C(?)), 
26.X.1997; N part of Szekszárdi-dombság. „Szarvas-szurdok”, 4 km W of Szekszárd town, 
at 260 rn alt. 46° 20’ N, 18° 39’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97205/V), 
26.X.1997; Tolnai-hegyhát. Simontornya. On the vineyard hill Derék-hegy S of the town, 
at 240 m alt. On artificial cliffs along vinecellars. 46° 44’ N, 18° 33’ E. Coll.: S. Pócs 
k  T. Pócs (9783/E), 3.VIII.1997, — V eszprém  m e g y e : Balatonkenese, löszfalon. Lég.: 
Gyelnik, V., 1940.08.12. [BP 17311, sub var. terrigena}.

L e c a n o r a  d isp ersa  (Pers.) Sommerf. —  B a r a n y a  c o u n t y : Baranyai-dombság. 
Ócsárd. Small (6— 8 m), S facing cliff at 130 m alt. 45° 55.7’ N, 18° 9’ E. Coll.: S. Pócs, 
T. Pócs, B. O. van Zanten k  A. Szabó (97188/ E, F, G), 20.X .1997; Baranyai-dombság. 
Palotabozsok. Small W  facing artificial cliff behind the house No. 13 in Fő utca (street), 
at 160 m alt. 46° 6.8’ N, 18° 8.2’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó 
(97195/D, E), 21.X.1997; Villányi-hegység. Small, S facing natural loess cliff at the E end 
of Szársomlyó hegy, between Villány and Nagyharsány, at 200 m alt. 45° 51.5’ N, 18° 26’ 
E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97192/B, C, D), 20.X .1997. 
—  B or sod - A baúj- Z e m p lÉn m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964], —  
K o m á r o m  c o u n t y : Gerecse Mts, Vöröskő Hills S of Dunaalmás viliágé. Loess layer on 
the top of a huge limestone (travertino) cliff faced to ENE, at 250 m alt. 47° 43’ N, 18° 
20’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis k  A. Szabó (96115/L), 6.XI.1996; Gerecse 
Mts. Loess cliff on the W  edge of Pap Hill, with rich steppe on the hill-top, at 200 m alt., 
E írom Neszmély viliágé. 47° 43’ N, 18° 21.5’ E. Coll.: T. Pócs, B. O. van Zanten, G. 
Kis k  A. Szabó (96111/T(?), U(?)), 5.XI.1996; Gerecse Mts. Hollow road of Diósárok S 
of Süttő viliágé, with loess cliffs, at 200 m alt. 47° 44’ N, 18° 27’ E. Coll.: T. Pócs, B. O. 
van Zanten, G. Kis k  A. Szabó (96117/C, D, E), 6.XI.1996. —  N ó g r Ád c o u n t y : NW 
foothills of Mátra Mts. On different natural and artificial cliffs at the E end of Kisterenye, 
at 200 m alt. 48° 03’ N, 19° 51’ E. Coll.: T. Pócs, B. O, van Zanten k  A.Varga (97176/M), 
15.X.1997. —  P est  c o u n t y : Gödöllői-dombság. Bénye viliágé. On artificial cliffs of the 
vine cellars in Jókai street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs k  

B. O. van Zanten (97168/L(?)), 12.X .1997; Gödöllő Hills. Loess cliff near Isaszeg viliágé, 
at the railway Crossing near Rákos brook, at 180 m alt.17° 31.5’ N, 19° 22’ E. Coll.: 
T. Pócs, B. O. van Zanten, G. Kis k  A . Szabó (96122/H, I, I<), 7.XI.1996. —  T olna 
c o u n t y : Geresdi-dombság. Hard natural loess cliff along the road in the valley of Lajvér 
stream at the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, 
T. Pócs, B. O. van Zanten k  A. Szabó (97181 / S), 18. k  21.X .1997; Geresdi-dombság. N 
facing cliffs 2 km NE írom Bátaapáti, at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pócs, 
T. Pócs, B. O. van Zanten k  A . Szabó (97180/D), 18.X .1997; Mezőföld, Dunaföldvár. 
Natural loess cliffs and gorges on the N side of Kálvária hill, at 130 m alt. 46° 47.6’ N, 18° 
55’ E. Coll.: S. Pócs k  T. Pócs (9785/A, G), 4.VIII.1997; Mezőföld, N of Dunaföldvár. 
Natural loess cliffs along Danube River near the camping site, at 97 m alt. 46° 49’ N, 18°
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54.7’ E. Coll.: S. Pócs & T. Pócs (9786/A, E), 3.VIII.1997; Mezőföld, Dunakömlőd (Paks). 
On 6— 20 m high, N exposed loess cliffs at the N end of Sánc-hegy, with rich cryptogamic 
vegetation, at 110— 130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis & 
A. Szabó (9769/F, I, Q), 8— 9.VII.1997; Szekszárdi-dombság. E side of Alsónána viliágé 
„Pincesor” . W exposed vine cellars carved in 3 rows in loess cliff, at 180 m alt. 46° 14.4’ 
N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97217/M), 28.X .1997; S 
end of Szekszárdi-dombság. Lajvérpuszta viliágé NW of Bátaszék town. Loess cliffs along 
old vine cellars and in hollow road, at 100— 140 m alt. 46° 12’ N, 18° 41.5’ E. Coll.: S. 
Pócs, T. Pócs &; B. O. van Zanten (97216/Z), 28.X .1997; Szekszárdi-dombság. S facing 
natural loess cliffs írom Bartina Valley to Kerék Hill along the blue trail, at the W end of 
Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pócs, T. Pócs & B. O. 
van Zanten (97204/Q), 26.X .1997; Tolnai-hegyhát. Artificial, 2— 3 m high loess cliffs in 
Kisszékely viliágé, at 210 m alt. 46° 40.4’ N, 18° 32.5’ E. Coll.: S. Pócs & T. Pócs (9777/1), 
2.VIII.1997; Völgység. On artificial cliffs and in hollow roads S of Ozora, at 180— 200 m 
alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S. Pócs fc T. Pócs (9787/C, F, G), 4.VIII.1997. -  
V eszprém  c o u n t y : Löszfal Balatonalíga és Balatonakarattya között. Lég.: Farkas, E. és 
Lőkös, L., 1985.XI.8. [BP]; Balaton Ilighlands, Tihany Peninsula. Small loess cliff on the 
W slope of Csúcs-hegy, S of Sajkod, at 120 m alt.46° 54.5’ N, 17° 51’ E. Coll.: T. Pócs 
&í B. O. van Zanten (9694/P), 30.X .1996.

L eca n o ra  h a g en ii  (Ach.) Ach. —  B o r s o d - A baúj- Z em plén  m e g y e : Tokaj, 
Nagy-Kopasz, Szeles-tető. [G allé 1964, sub L. umbrina terrigena]. —  C o m it . E s z t e r ­
g o m : In abrupte loessacea viae cavae ad Agostyán. Alt. s. met. ca: 200. Lég.: Boros, A., 
1944.06.13. [BP 43065, sub f. terricola Nyl.]; In abrupte loessacea „Diós-árok” ad pagum 
Süttő. Alt. cca. 150 m. s. m. Lég.: Boros, Á., 1948.11.07. [BP 43053, sub f. argillacea]. 
—  C o m it . P e s t : Százhalombatta, Dunaparton, löszfalon. Lég.: Gyelnik, V., 1933.04.07. 
[BP 17806, sub f. terricola]; In muris loessaceis ad „Sz. Mihály kápolna” pr. opp. Vácz. 
Alt. s. m. met. ca: 120. Lég.: Boros, Á., 1921.07.15. [BP 42914, sub f. terricola Nyl.]; In 
muris loesseceis ad pag. Visegrádi ca 200 m. Lég.: Boros, A., 1921.08.14. [BP 42917, sub 
f. terricola], —  C o m it . V eszprém  m e g y e : Ad praeruptum loessaceum pr. pag. Alsóörs, 
alt. cca 150 m. s. m. Lég.: Timkó, Gy., 1925.07.07. [BP 17808, sub f. terricola].

L eca n o ra  m u r a lis  (Schreber) Rabenh. —  B orsod - A baúj- Z em plén  m e g y e : 
Tokaj, Nagy-Kopasz, Szeles-tető. [G allé 1964, sub L. albomarginata].

L ep to g iu m  lich en o id es  (L.) Zahlbr. —- B or so d - A baúj- Z em plén  m e g y e : To­
kaj, Nagy-Kopasz, Szeles-tető. [G allé  1964],

M ic a r e a  p ra s in a  Fr. — K om ár o m  c o u n t y : Gerecse Mts, Vöröskő Hills S of 
Dunaalmás viliágé. Loess layer on the top of a huge limestone (travertino) cliff faced to 
ENE, at 250 m alt. 47° 43’ N, 18° 20’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis íi A. 
Szabó (96115/L), 6.XI.1996. —  T olna  c o u n t y : Szekszárdi-dombság. 12 m deep hollow 
road called Benedek-szurdok (and a few minor cliffs) on the SW side of Palánkai-hegy at 
the W side of Szekszárd town, at 200— 270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pócs, T. 
Pócs & B. O. van Zanten (97203/B), 26.X .1997.
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M o e lle r o p s is  n eb u lo sa  (HofFm.) Gyelnik —  Z ala  m e g y e : Secus vias pr. pag. 
Bucsuszentlászló. Solo loessaceo. Alt. cca. 200 m. Lég.: Károlyi, A., 1954.06.06. [BP 
49854],

M y co b ilim b ia  te t r a m e r a  (De Nőt.) Brunnb. —  T olna  m e g y e : Földön, a Hő- 
gyész felé vezető út mentén, Tevel közelében. [SÁntha  1924, sub Bacidia obscurata],

M y x o b il im b ia  s a b u le to ru m  (Schreb.) Hafellner —  B a r a n y a  c o u n t y : Villányi- 
hegység. 3 km NE írom Kisharsány. Hollow road leading towards Palkony viliágé írom 
the W  end of Fekete-hegy, at 140— 180 m alt. 45° 52.6’ N, 18° 23.4’ E. Coll.: S. Pócs, T. 
Pócs, B. O. van Zanten k  A. Szabó (97193/K), 20.X .1997. —  B o r s o d - A b a Új- Z emplÉn 
c o u n t y : Hegyalja Hills. Isolated volcanic cone at the N end of Tokaj town with its hali 
side mined away. Its summit at 180 m alt is covered with 8— 10 m thick loess layer, 
forming steep slopes and cliffs. 48° 8’ N, 21° 24’ E. Coll.: T. Pócs k  B. O, van Zanten 
(96108/P), 4.XI.1996. — G y Ör -S op r o n  c o u n t y : Sokoró Hills. On loess cliffs of hollow 
roads among vineyards, W  of Écs viliágé, at 200— 250 m alt. 47° 53.3’ N, 17° 42’ E. 
Coll.: T. Pócs k  B. O. van Zanten (9693/L), 29.X .1996. —  K o m á r o m  c o u n t y : Visegrád 
Mts. Natural and artificial loess cliffs in and near the abandoned mine of Basaharc brick 
factory, facing Danube River, at 120— 150 m alt. 47° 48.2’ N, 18° 50.8’ E. Coll.: S. Pócs, T. 
Pócs k  B. O. van Zanten (9841/B, AH), 30.VI.1998. — T olna c o u n t y : Mohos földön, a 
Hőgyész felé vezető út mentén, Tevel közelében. [SÁntha  1924, sub Bacidia s.]; Geresdi- 
dombság. Mórágy, loess cliffs along vine cellars and hollow road on Pince Hill, at the W  
edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó 
(97183/N), 18.X.1997; Mezőföld, Dunakömlőd (Paks). On 6— 20 m high, N exposed loess 
cliffs at the N end of Sánc-hegy, with rich cryptogamic vegetation, at 110— 130 m alt. 46° 
39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis k  A. Szabó (9769/AI), 8— 9.VII.1997; 
Szekszárdi-dombság. 12 m deep hollow road called Benedek-szurdok (and a few minor 
cliffs) on the SW side of Palánkai-liegy at the W side of Szekszárd town, at 200— 270 m 
alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97203/A), 26.X .1997; 
N part of Szekszárdi-dombság. „Szarvas-szurdok” , 4 km W  of Szekszárd town, at 260 m 
alt. 46° 20’ N, 18° 39’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97205/G), 26.X .1997; 
Tolnai-hegyhát. Natural and artificial loess cliffs 15 m high in Nagyszékely viliágé, at 125 
m alt. 46° 38.8’ N, 18° 32’ E. Coll.: S. Pócs k  T. Pócs (9784/L, P), 3.VIII.1997; Tolnai­
hegyhát. Partly mined loess cliffs with remnants of steppe at the N end of Pincehely, at 
240 m alt. 46° 41.6’ N, 18° 27.5’ E. Coll.: S. Pócs k  T. Pócs (9780/U), 2.VIII.1997.

P e lt ig e r a  h o r iz o n tá lis  (Huds.) Baumg. — Z ala  m e g y e : Secus vias pr. pag. 
Bucsuszentlászló. Solo loessaceo. Alt. cca 180 m. Lég.: Károlyi, Á., 1954.06.06. [BP 3051].

P h a eo p h y sc ia  ch lo a n th a  (Ach.) Moberg — T olna c o u n t y : Geresdi-dombság. 
Hard natural loess cliíf along the road in the valley of Lajvér stream at the SE end of 
Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, T . Pócs, B. O. van Zanten 
k  A. Szabó (97181/A), 18. k  21.X .1997.

P h a eo p h y sc ia  n ig r ic a n s  (Flörke) Moberg — B a r a n y a  c o u n t y : Baranyai- 
dombság. Dunaszekcső. On the huge ESE exposed loess cliffs facing the Danube, at
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100— 180 m alt. 46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  
A. Szabó (97185/Z), 19.X .1997; Baranyai-dombság. Ócsárd. Small (6— 8 m), S facing 
cliff at 130 m alt. 45° 55.7’ N, 18° 9’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  
A. Szabó (97188/E, F, G), 20.X .1997; Villányi-hegység. Siklós, Máriagyűd, Macska-lyuk, 
loess wall, lég. A. Dénes (07.08.1999) [BP]; S end of Túrony viliágé. W  facing loess cliff 
along the Harkány— Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. Pócs, T. 
Pócs, B. O. van Zanten k  A. Szabó (97194/H— M), 20.X .1997. —  K o m á r o m  c o u n t y : 
Gerecse Mts. Loess cliff on the W  edge of Pap Hill, with rich steppe on the hill-top, at 
200 m alt., E from Neszmély viliágé. 47° 43’ N, 18° 21.5’ E. Coll.: T. Pócs, B. O. van 
Zanten, G. Kis k  A. Szabó (96111/T), 5.XI.1996. —  P est  c o u n t y : Gödöllő Hills. Loess 
cliff near Isaszeg viliágé, at the railway Crossing near Rákos brook, at 180 m alt.17° 31.5’
N, 19° 22’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis k  A. Szabó (96122/H, I, K),
7.XI.1996. —  S om ogy  c o u n t y : Külső-Somogy. 3 m high artificial loess cliff at the S end 
of Törökkoppány. Coll.: S. Pócs k  T. Pócs (9791/G), 5.VIII.1997. —  T olna  c o u n t y : 
Geresdi-dombság. Hard natural loess cliff along the road in the valley of Lajvér stream at 
the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, T. Pócs, B.
O. van Zanten k  A. Szabó (97181/B), 18. k  21.X .1997; Geresdi-dombság. N facing cliffs 
2 km NE from Bátaapáti, at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pócs, T. Pócs, B. 
O. van Zanten k  A. Szabó (97180/D), 18.X .1997; Geresdi-dombság. Mórágy, loess cliffs 
along vine cellars and hollow road on Pince Hill, at the W edge of viliágé, at 180— 210 m 
alt. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97183/0,P,Q,R), 18.X .1997; 
Geresdi-dombság. Mórágy, loess cliffs along vine cellars and hollow road on Pince Hill, 
at the W edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. van Zanten 
k  A. Szabó (97183/0— Q), 18.X .1997; Mezőföld, N of Dunaföldvár. Natural loess cliffs 
along Danube River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7’ E. Coll.:
S. Pócs k  T. Pócs (9786/E), 3.VIII.1997; Mezőföld, Dunakömlőd (Paks). 6— 8 m high S 
exposed loess cliffs above Béke utca, at 120 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs,
T. Pócs, G. Kis k  A. Szabó (9773/A), 10.VII.1997; Mezőföld, Dunakömlőd (Paks). On 
6— 20 m high, N exposed loess cliffs at the N end of Sánc-hegy, with rich cryptogamic 
vegetation, at 110— 130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis k  
A. Szabó (9769/1, AF), 8— 9.VII.1997; Szekszárdi-dombság. E side of Alsónána viliágé 
„Pincesor” . W exposed vine cellars carved in 3 rows in loess cliff, at 180 m alt. 46° 14.4’
N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97217/M, S, T), 28.X .1997; S 
end of Szekszárdi-dombság. Lajvérpuszta viliágé NW of Bátaszék town. Loess cliffs along 
old vine cellars and in hollow road, at 100— 140 m alt. 46° 12’ N, 18° 41.5’ E. Coll.: S. 
Pócs, T. Pócs k  B. O. van Zanten (97216/AB), 28.X .1997; Szekszárdi-dombság. S facing 
natural loess cliffs from Bartina Valley to Kerék Hill along the blue trail, at the W end 
of Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pócs, T. Pócs k  B.
O. van Zanten (97204/A, B, Q), 26.X .1997; Szekszárdi-dombság. 12 m deep hollow road 
called Benedek-szurdok (and a few minor cliffs) on the SW side of Palánkai-hegy at the 
W side of Szekszárd town, at 200— 270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pócs, T. Pócs
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B. O. van Zanten (97203/A), 26.X .1997; Szekszárdi-dombság. Hollow road at the W  
end of Várdomb viliágé, at 140 m alt. 46° 15.3’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs 
& B. O. van Zanten (97218/K), 28.X .1997; Tolnai-hegyhát. Artificial, 2— 3 m high loess 
cliffs in Kisszékely viliágé, at 210 m alt. 46° 40.4’ N, 18° 32.5’ E. Coll.: S. Pócs & T. Pócs 
(9777/H), 2.VIII.1997.

P h a e o p h y s c i a  o r b i c u l a r i s  (Neck.) Moberg —  B a r a n ya  c o u n t y : Baranyai­
dombság. Dunaszekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100—  
180 m alt. 46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten &i A. Szabó 
(97185/Y), 19.X.1997; Baranyai-dombság. Ócsárd. Small (6— 8 m), S facing cliff at 130 m 
alt. 45° 55.7’ N, 18° 9’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten &: A. Szabó (97188/E, 
F, G), 20.X.1997; Villányi-hegység. Siklós, Máriagyűd, Macska-lyuk, loess wall, lég. A. 
Dénes (07.08.1999) [BP]; S end of Túrony viliágé. W  facing loess cliff along the Harkány- 
Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten &;
A. Szabó (97194/N, O, P), 20.X .1997. —  K om ár o m  c o u n t y : Gerecse Mts. Loess cliff on 
the W edge of Pap Hill, with rich steppe on the hill-top, at 200 m alt., E írom Neszmély 
viliágé. 47° 43’ N, 18° 21.5’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis & A. Szabó 
(96111/T, U), 5.XI.1996. — P est  c o u n t y : Érd, Dunaparton, löszbabán. Lég.: Gyelnik, 
V., 1933.04.07. [BP 31504, sub Physcia o. (Neck.) f. tristis Rás.]; Gödöllői-dombság. 
Bénye viliágé. On artificial cliffs of the vine cellars in Jókai. Street, at 140 m alt. 47° 
20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97168/L), 12.X .1997; 
Gödöllő Hills. Loess cliff near Isaszeg viliágé, at the railway Crossing near Rákos brook, 
at 180 m alt.17° 31.5’ N, 19° 22’ E. Coll.: T. Pócs, B. O. van Zanten, G, Kis & A. Szabó 
(96122/H, I, K), 7.XI.1996. —  S o m o g y  c o u n t y : Kiilső-Somogy. 3 m high artificial loess 
cliff at the S end of Törökkoppány. Coll.: S. Pócs &. T. Pócs (9791/H), 5.VIII.1997. —  
T olna c o u n t y : Geresdi-dombság. N facing cliffs 2 km NE írom Bátaapáti, at 160 m alt. 
46° 12.6’ N, 18° 36’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten & A. Szabó (97180/D), 
18.X.1997; Geresdi-dombság. Hard natural loess cliff along the road in the valley of Lajvér 
stream at the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, 
T. Pócs, B. O. van Zanten &; A. Szabó (97181/A, B, C, S), 18. & 21.X .1997; Geresdi- 
dombság. Mórágy, loess cliffs along vine cellars and hollow road on Pince Hill, at the 
W  edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs, T. Pócs, B. O. van Zanten &í  A. 
Szabó (97183/0, P, Q, R), 18.X .1997; Geresdi-dombság. Small cliff at 120 m alt., near 
Mórágy railway station. 46° 12.3’ N, 18° 40’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten 
& A. Szabó (97199/II), 21.X .1997; Mezőföld, N of Dunaföldvár. Natural loess cliffs along 
Danube River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7’ E. Coll.: S. Pócs fc 
T. Pócs (9786/K), 3. VIII.1997; Mezőföld, Paks. Sánc-hegy. Great loess cliff in front of the 
Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis 
&& A. Szabó (9768/A), 8.VII.1997; Mezőföld, Dunakömlőd (Paks). On 6— 20 m high, N 
exposed loess cliffs at the N end of Sánc-hegy, with rich cryptogamic vegetation, at 110—  
130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis & A. Szabó (9769/A,
B, S, AF), 8— 9.VII.1997; Szekszárdi-dombság. E side of Alsónána viliágé „Pincesor” . W
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exposed vine cellars carved in 3 rows in loess clifF, at 180 m alt. 46° 14.4’ N, 18° 39.5’ E. 
Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97217/M, T), 28.X .1997; Szekszárdi-dombság. 
Grábóc. Small hollow road and roadcuts in loess, at 160 m alt. 46° 16.5’ N, 18° 36.4’ E. 
Coll.: S. Pócs, T. Pócs k  B. O, van Zanten (97211 / J), 27.X .1997; Szekszárdi-dombság. 
Loess cliffs on the summit of Bali-hegy, at vineyards or roadside, at 220 m alt. 46° 20.6’ N, 
18° 37’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97213/B), 27.X .1997; Szekszárdi- 
dombság. S íacing natural loess cliffs írom Bartina Valley to Kerék Hill along the blue 
trail, at the W end of Szekszárd town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. 
Pócs, T. Pócs k  B. O. van Zanten (97204/A), 26.X .1997; Szekszárdi-dombság. 12 m deep 
hollow road called Benedek-szurdok (and a few minor cliffs) on the SW side of Palánkai- 
hegy at the W  side of Szekszárd town, at 200— 270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. 
Pócs, T. Pócs k  B. O. van Zanten (97203/A, AA), 26.X .1997; Tolnai-hegyhát. Artificial, 
2— 3 m high loess cliffs in Kisszékely viliágé, at 210 m alt. 46° 40.4’ N, 18° 32.5’ E. Coll.:
S. Pócs k  T. Pócs (9777/1), 2.V ili.1997; Tolnai-hegyhát. Simontornya. On the vineyard 
hill Derék-hegy S of the town, at 240 m alt. On artificial cliffs along vinecellars. 46° 44’ 
N, 18° 33’ E. Coll.: S. Pócs k  T. Pócs (9783/E), 3.VIII.1997; Völgység. On artificial cliffs 
and in hollow roads S of Ozora, at 180— 200 m alt. 46° 44.7’ N, 18° 28.7’ E. Coll.: S. 
Pócs k  T. Pócs (9787/C, G), 4.VIII.1997.

P h y sc ia  a d scen d en s  (Fr.) H. Olivier — B a r a n ya  c o u n t y : Baranyai-dombság. 
Dunaszekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m alt. 
46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97185/Y, 
AA), 19.X.1997; Villányi-hegység: Siklós, Máriagyüd, Macska-lyuk, loess wall, lég. A. 
Dénes (07.08.1999) [BP]. —  K o m á r o m  c o u n t y : Gerecse Mts. Loess clifF on the W edge 
of Pap Hill, with rich steppe on the hill-top, at 200 m alt, E írom Neszmély viliágé. 47° 
43’ N, 18° 21.5’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis k  A. Szabó (96111 /T , U), 
5.XI.1996. —  T olna c o u n t y : Geresdi-dombság. Mórágy, loess cliffs along vine cellars 
and hollow road on Pince Hill, at the W edge of viliágé, at 180— 210 m alt. Coll.: S. Pócs,
T. Pócs, B. O. van Zanten k  A. Szabó (97183/0, P, Q, R), 18.X .1997; Geresdi-dombság. 
Small cliff at 120 m alt., near Mórágy railway station. 46° 12.3’ N, 18° 40’ E. Coll.: 
S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97199/G(?)), 21.X .1997; Mezőföld, N 
of Dunaföldvár. Natural loess cliffs along Danube River near the camping site, at 97 m 
alt. 46° 49’ N, 18° 54.7’ E. Coll.: S. Pócs k  T. Pócs (9786/A), 3.VIII.1997; Szekszárdi- 
dombság. 12 m deep hollow road called Benedek-szurdok (and a few minor cliffs) on the 
SW side of Palánkai-hegy at the W side of Szekszárd town, at 200— 270 m alt. 46° 20’ 
N, 18° 4’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97203/A), 26.X .1997.

P h y sc ia  d im id ia ta  (Arnold) Nyl. — B ara n ya  c o u n t y : Baranyai-dombság. Du­
naszekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m alt. 
46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97185/Y), 
19.X.1997.

P h y sc ia  ten e lla  (Scop.) DC. —  B orsod- A b a Új- Z e m p lÉn m e g y e : Tokaj, Nagy- 
Kopasz, Szeles-tető. [G allé  1964].
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P la c id iu m  r u f e s c e n s  (Ach.) O. Breuss —  T olna m e g y e : Földön, a Kovácsi felé 
vezető úton, Tevel mellett. [SANTHA 1924, sub Derm atocarpon  r.].

P la cy n th ie lla  icm a lea  (Ach.) Coppins et P. James —  H eves c o u n t y : foothills 
of Bükk Mts. At the N end of Demjén viliágé. Small loess slopes at the beginning and 
W foot of Pünkösd Hill, „Olajos” road. 47° 49’ N, 20° 20’ E. Coll.: T. Pócs, G. Kis & A. 
Szabó (96125/E, Q), 18.XI.1996.

P o ly sp o r in a  s im p lex  (Davies) Vézda —  H eves c o u n t y : foothills of Bükk Mts. 
At the N end of Demjén viliágé. Small loess slopes at the beginning and W  foot of 
Pünkösd Hill, „Olajos” road. 47° 49’ N, 20° 20f E. Coll.: T. Pócs, G. Kis &z A. Szabó 
(96125/A), 18.XI.1996.

P ro to b la s ten ia  in c r u s ta n s  (DC.) J. Steiner —  B orsod- A b a Új- Z e m p l Én me­
g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964, sub Caloplaca i.].

P ro to b la s ten ia  ru p es tr is  (Scop.) J. Steiner — K om ár o m  c o u n t y : Gerecse 
Mts, Vöröskő Hills S of Dunaalmás viliágé. Loess layer on the top of a huge limestone 
(travertino) cliff faced to ENE, at 250 m alt. 47° 43’ N, 18° 20’ E. Coll.: T. Pócs, B. O. 
van Zanten, G. Kis & A. Szabó (96115/L), 6.XI.1996.

P so ra  d ec ip ie n s  (Hedw.) Hoffm. —  C o m it . E s z t e r g o m : In decliv. loesseaceis 
„Diós-árok” ad pag. Süttő. Alt. cca 170 m. s. m. Lég.: Boros, Á., 1948.11.07. [BP 38864, 
sub Lecidea d. Hedw., BP 76848], —  B o r s o d - A b a Új- Z em plÉn m e g y e : Tokaj, Nagy- 
Kopasz, Szeles-tető. [ G allé 1964, sub Lecidea d.].

R in o d in a  ex ig u a  (Ach.) Gray —  P est  c o u n t y : Gödöllői-dombság. Bénye vil­
iágé. On artificial cliffs of the vine cellars in Jókai Street, at 140 m alt. 47° 20.8’ N, 19° 
32.8’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97168/L), 12.X .1997.

S a rco g y n e  r eg u lá r is  Körber —  P est  c o u n t y : Gödöllő Hills. Loess cliff near 
Isaszeg viliágé, at the railway Crossing near Rákos brook, at 180 m alt. 17° 31.5’ N, 19° 
22’ E. Coll.: T. Pócs, B. O. van Zanten, G. Kis & A. Szabó (96122/H, I, K), 7.XI.1996. 
—  T olna c o u n t y : Szekszárdi-dombság. „Görög szőllők” vineyards 3 km E of Szálka 
viliágé near Mausz chapel. Old artificial loess cliffs, at 200 m alt. 46° 16.5’ N, 18° 40’ E. 
Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97208/R), 27.X .1997. —  V e sz p r é m  m e g y e : 
Löszfal Balatonaliga és Balatonakarattya között. Lég.: Farkas, E. és Lőkös, L., 1985.XI.8.
[BP].

S o lo r in e lla  a s te r is c u s  Anzi —  K o m á r o m  c o u n t y : In abrupte loessacea „Diós­
árok” ad Süttő. Alt. ca: 150 m. s. m. Lég.: Boros, Á., 1943.08.29. [BP 36654]; In loes- 
saceis arenosis pedis montis Hegyeskő prope Tokod. Alt. ca: 200 m. s. m. Lég.: Boros, 
A., 1952.10.19. [BP 50557]; In locis loessaceo-calcareis montis Kőpite-hegy prope pagum 
Dunaalmás. Alt. ca: 250 m. s. m. Lég.: Boros, Á., 1942.09.14. [BP 36656]; Visegrád Mts. 
Natural and artificial loess cliffs in and near the abandoned mine of Basaharc brick fac- 
tory, facing Danube River, at 120— 150 m alt. 47° 48.2’ N, 18° 50.8’ E. Coll.: S. Pócs, T. 
Pócs & B. O. van Zanten (9841/K), 30.VI.1998. [Pócs 1999],

S q u a m a rin a  len tig e ra  (Weber) Poelt —  S o m o g y  m e g y e : Szárszó a Lösz ma­
gasfalakon? Lég.: Mágocsy-Dietz, S., 191?. [BP 19286, sub Lecanora /.]. — T oln a  m e g y e :
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In collibus siccis loessaceis „Mosi hegy” prope Simontornya (supra Styrum kápolna). Alt. 
ca: 300 m. Lég.: Boros, Á., 1922.07.06. [BP 43503, sub Lecanora l. (HofFm.)].

T h rom b iu m  ep ig a eu m  (Pers.) Wallr. —  C s o n g r Ád m e g y e : Szőreg: Lössboden. 
[G allé  1967], — T olna m e g y e : Földön, a Hőgyész felé vezető út meredek partján, Tevel 
mellett. [SÁntha  1924].

T o n in ia  p h y sa ro id es  (Opiz) Zahlbr. —  G y o r - M oson - S opron  m e g y e : Ravazd, 
ad abrupta loessacea, Lég.: Polgár, S., 1921.07.07. [BP 72784, sub T. coeruleonigricans 
(Lightf.) f. dispersa (Nyl.) A. Zahlbr.]. —  K o m á r o m  m e g y e : In decliv. loessaceis „Diós­
árok” ad pag. Süttő. Alt. ca. 170 m. s. m. Lég.: Boros, Á., 1948.11.07. [BP 39197, sub 
Thalloidima coeruleonigricans (Lightf.) f. dispersa (Nyl.)].

T o n in ia  s e d i fó l ia  (Scop.) Timdal — K o m á r o m  c o u n t y : Gerecse Mts, Vöröskő 
Hills S of Dunaalmás viliágé. Loess layer on the top of a huge limestone (travertino) cliff 
faced to ENE, at 250 m alt. 47° 43’ N, 18° 20’ E. Coll.: T. Pócs, B. O. van Zanten, G. 
Kis k  A. Szabó (96115/N, O), 6.XI.1996.

V erru ca r ia  m u ra lia  Ach. — B Á cs- K iskun c o u n t y : Duna-Tisza köze Solti- 
sikság. On a 20 m natural loess ridge near the brick factory of Császártöltés, at 100— 120 
m alt. 46° 24’ N, 19° 10’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97202/H), 
22.X.1997; Duna-Tisza köze, Solti-síkság. Nemesnádudvar. Loess cliff on the upper part 
of a sand mine near Nemesnádudvar at 10 m alt. 46° 19’ N, 19° 2.5’ E. Coll.: S. Pócs, 
T. Pócs k  B. O. van Zanten (97201/L), 22.X .1997. —  B a r a n y a  c o u n t y : Baranyai- 
dombság. Dunaszekcső. On the huge ESE exposed loess cliffs facing the Danube, at 100—  
180 m alt. 46° 4.7’ N, 18° 46’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó 
(97185/AA), 19.X.1997; Baranyai-dombság. Ócsárd. Small (6— 8 m), S facing cliff at 130 
m alt. 45° 55.7’ N, 18° 9’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó 
(97188/AA), 20.X.1997; Baranyai-dombság. Palotabozsok. Small W  facing artificial cliff 
behind the house No. 13 in Fő utca (street), at 160 m alt. 46° 6.8’ N, 18° 8.2’ E. Coll.: S. 
Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97195/D, E), 21.X .1997; Villányi-hegység. 
S end of Túrony viliágé. W facing loess cliff along the Harkány-Pécs road, at 180 m alt. 
45° 53.8’ N, 18° 14’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97194/N, 
O, P), 20.X.1997; Villányi-hegység. Small, S facing natural loess cliff at the E end of 
Szársomlyó hegy, between Villány and Nagyharsány, at 200 m alt. 45° 51.5’ N, 18° 26’ E. 
Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97192/B, C, D), 20.X .1997; Siklós, 
Máriagyűd, Macska-lyuk, loess wall, lég. A. Dénes (07.08.1999) [BP]. — B orsod- A b a Új- 
Z e m plÉn c o u n t y : Bükk Mts. NNE of Cserépfalu. Mész-berek Valley. Open or hali shady 
riolite tuff cliífs of roadside or of an abandoned hollow road at Túr Bucka Hill, 210 m alt. 
47° 57.6’ N, 20° 32.9’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (9811/P), 15.VI.1998; 
Hegyalja Hills. Mt. Nagy-kopasz. Abandoned vineyards, terrace slopes and cliffs on loess 
with Aster oleifolius and with cultivated Ficus carica, at 200 m alt, on the SW slopes 
above Tárcái viliágé. 48° 7’ N, 21° 22’ E. Coll.: T. Pócs k  B. O. van Zanten (96102/U), 
3.XI.1996. —  G y Ör -S opron  c o u n t y : Sokoró Hills. On loess cliffs of hollow roads among 
vineyards, W of Écs viliágé, at 200— 250 m alt. 47° 53.3’ N, 17° 42’ E. Coll.: T. Pócs
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& B. O. van Zanten (9693/M), 29.X .1996. —  H eves c o u n t y : Ózdi-dombság. Partly 
natural, partly mined loess cliffs at the N side of Pétervására town, below „Szőlőhegy” 
hill, at 200 m alt. 48° 4’ N, 20° 6’ E. Coll.: S. Pócs & T. Pócs (97219/D), 1,1.XI. 1997.
—  K o m á r o m  c o u n t y : Visegrád Mts. Natural and artificial loess cliffs in and near the 
abandoned mine of Basaharc brick factory, facing Danube River, at 120— 150 m alt. 47° 
48.2’ N, 18° 50.8’ E. Coll.: S. Pócs, T. Pócs &: B. O. van Zanten (9841/B), 50.VI. 1998.
—  N ó g r Ád c o u n t y : NW foothills of Mátra Mts. On different natural and artificial cliffs 
at the E end of Kisterenye, at 200 m alt. 48° 03’ N, 19° 51’ E. Coll.: T. Pócs, B. O. van 
Zanten & A.Varga (97176/M), 15.X .1997. —  P est  c o u n t y : Gödöllői-dombság. Vár-hegy 
at the NE side of Pécel town, on 50 m high, SE facing loess cliff, at 160— 210 m alt. 47° 
29.7’ N, 19 ° 20’ E. Coll.: S. Pócs & T. Pócs (9761/C), 27.V I.1997. —  T olna c o u n t y : 
Geresdi-dombság. Ifard natural loess cliff along the road in the valley of Lajvér stream at 
the SE end of Kismórágy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pócs, T. Pócs, B. 
O. van Zanten & A. Szabó (97181/D), 18. & 21.X .1997; Geresdi-dombság. Smalt cliff at 
120 m alt., near Mórágy railway station. 46° 12.3’ N, 18° 40’ E. Coll.: S. Pócs, T. Pócs, 
B. O. van Zanten & A. Szabó (97199/G, L), 21.X .1997; Mezőföld, Dunakömlőd (Paks). 
On 6— 20 m high, N exposed loess cliffs at the N end of Sánc-hegy, with rich cryptogamic 
vegetation, at 110— 130 m alt. 46° 39.3’ N, 18° 52’ E. Coll.: S. Pócs, T. Pócs, G. Kis 
& A. Szabó (9769/1), 8— 9.VII.1997; S end of Szekszárdi-dombság. Lajvérpuszta viliágé 
NW of Bátaszék town. Loess cliffs along old vine cellars and in hollow road, at 100— 140 
m alt. 46° 12’ N, 18° 41.5’ E, Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97216/AB), 
28.X.1997; Szekszárdi-dombság. „Görög szőllők” vineyards 3 km E of Szálka í illage near 
Mausz chapel. Old artificial loess cliffs, at 200 m alt. 46° 16.5’ N, 18° 40’ E. Coll.: S. Pócs, 
T. Pócs & B. O. van Zanten (97208/R), 27.X .1997; Szekszárdi-dombság. Artificial, SW 
exposed cliffs of vine cellars at the N end of Szálka viliágé, 200 m alt. 46° 16’ N, 18° 38’ E. 
Coll.: S. Pócs, T. Pócs &: B. O. van Zanten (97209/B, C), 27.X .1997; Szekszárdi-dombság, 
SW side of Szekszárd town. Abandoned hollow road on the S side of Bartina hill, at 260 
m alt. 46° 19.5’ N, 18° 41’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97206/H), 
26.X.1997; Szekszárdi-dombság. 12 m deep hollow road called Benedek-szurdok (and a 
few minor cliffs) on the SW side of Palánkai-hegy at the W  side of Szekszárd town, at 
200— 270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pócs, T. Pócs fc B. O. van Zanten (97203/Z), 
26.X.1997; N part of Szekszárdi-dombság. „Szarvas-szurdok” , 4 km W of Szekszárd town, 
at 260 m alt. 46° 20’ N, 18° 39’ E. Coll.: S. Pócs, T. Pócs fe B. O. van Zanten (97205/H), 
26.X.1997; Szekszárdi-dombság. Hollow road at the W end of Várdomb viliágé, at 140 
m alt. 46° 15.3’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs & B. O. van Zanten (97218/K), 
28.X.1997. —  V e sz pré m  m e g y e : Löszfal Balatonaliga és Balatonakarattya között. Lég.: 
Farkas, E. és Lőkös, L., 1985.XI.8. [BP].

V erru ca r ia  sp. '— P est  m e g y e : Iuxta opp. Vác. löszfal konkrécióján. Lég.: Gyel- 
nik, V., 1937.08.12. [BP], —  V eszprém  m e g y e : Ad praeruptum loessaceum pr. pag. 
Alsóörs, alt. cca. 150 m. s. m. Lég.: Timkó, Gy., 1925.07.07. [BP].

X a n th o p a r m e l ia  s o m lo e n s is  (Gyelnik) Halé —  C o m it . E s z t e r g o m : In gra-
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minosis loessaceis ad Ádám-major pr. pag. Dunaalmás. Alt. ca: 250. Lég.: Boros, Á., 
1924.03.23. [BP 44573, sub Parmelia conspersa var. stenophylla Ach.].

X a n th o r ia  fa l la x  (Hepp) Arnold — B a r a n y a  m e g y e : Villányi-hegység: Siklós, 
Máriagyűd, Macska-lyuk, loess wall, lég. A. Dénes (07.08.1999) [BP],

X a n th o r ia  p a r ie t in a  (L.) Th. Fr. —  B a r a n y a  m e g y e : Villányi-hegység: Siklós, 
Máriagyűd, Macska-lyuk, loess wall, lég. A. Dénes (07.08.1999) [BP], —  B or so d - A raúj- 
Z emplén  m e g y e : Tokaj, Nagy-Kopasz, Szeles-tető. [G allé  1964], —  P est  c o u n t y : 
Gödöllői-dombság. Bénye viliágé. On artificial cliffs of the vine cellars in Jókai Street, at 
140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97168/L), 
12.X. 1997. —  T olna  c o u n t y : Geresdi-dombság. N facing cliffs 2 km NE írom Bátaapáti, 
at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó 
(97180/D), 18.X.1997; Tolnai-hegyhát. Simontornya. On the vineyard hill Derék-hegy S 
of the town, at 240 m alt. On artificial cliffs along vinecellars. 46° 44’ N, 18° 33’ E. Coll.: 
S. Pócs k  T. Pócs (9783/H), 3.VIII.1997.

A teljesség kedvéért részletezzük az alábbi pár példányt is, melyekből 
nem állt rendelkezésre a határozáshoz szükséges mennyiségű anyag, így eze­
ket nem sikerült egyértelműen azonosítani.

c f .  B a c id in a  d elica ta  (Larbal. et Leighton) V. Wirth et Vézda—  B a r a n y a  co­
u n t y : Villányi-hegység. 3 km NE from Kisharsány. Hollow road leading towards Palkony 
viliágé from the W end of Fekete-hegy, at 140— 180 m alt. 45° 52.6’ N, 18° 23.4’ E. Coll.: 
S. Pócs, T. Pócs, B. O. van Zanten k  A. Szabó (97193/K ), 20.X .1997.

c f . C a lop la ca  sp. — T olna c o u n t y : Szekszárdi-dombság. E side of Alsónána 
viliágé „Pincesor” . W  exposed vine cellars carved in 3 rows in loess cliff, at 180 m alt. 
46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97217/X), 28.X .1997.

c f . E n d oca rp on / P sora / L ecid ea  —  B o r s o d - A b a Új- Z e m plÉn c o u n t y : He­
gyalja Hills. Mt. Nagy-kopasz. Abandoned vineyards, terrace slopes and cliffs on loess 
with Aster oleifolius and with cultivated Ficus carica, at 200 m alt, on the SW slopes 
above Tárcái viliágé. 48° 7’ N, 21° 22’ E. Coll.: T. Pócs k  B. O. van Zanten (96102/U), 
3.XI.1996.

c f . L ep ra r ia  sp. —  P est c o u n t y : Gödöllői-dombság. 10 m high seminatural cliffs 
at the SW side of Tápióbicske, at 120 m alt. 47° 21’ N, 19° 41’ E. Coll.: S. Pócs, T. Pócs 
k  B. O. van Zanten (97165/), 12.X .1997.

c f . T h yrea  c o n fu s a  H e n s s e n  — T olna c o u n t y : Mezőföld, Paks. Sánc-hegy. 
Great loess cliff in front of the Raílways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. 
Coll.: S. Pócs, T. Pócs, G. Kis k  A. Szabó (9768/A), 8.VII.1997.

?szürke pikkelyestelepű  fa j —  P est  c o u n t y : Gödöllői-dombság. 10 m high 
seminatural cliffs at the SW side of Tápióbicske, at 120 m alt. 47° 21’ N, 19° 4T E. 
Coll.: S. Pócs, T. Pócs k  B. O. van Zanten (97165/C), 12.X .1997. — T olna c o u n t y : 
Szekszárdi-dombság. Loess cliffs on the summit of Bali-hegy, at vineyards or roadside, at
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220 m alt. 46° 20.6’ N, 18° 37’ E. Coll.: S. Pócs, T. Pócs & B. O, van Zanten (97213/ 
B), 27.X.1997.

Értékelés

Pócs Tamás és munkatársai gyűjtései nyomán (520 példány) a magyar- 
országi lelőhelyek száma a korábbi 30-ról 85-re (1. ábra), a löszlakó zuz­
mófajok száma a korábbi 48-ról 65-re emelkedett. Ez a 65 faj a nyílt, laza 
homoktalajok jellegzetes fajaitól ( Cladonia symphycarpa, Fulgensia fulgens, 
Psora decipiens, Toninia physaroides, T. sedifolia) a tipikusan talajlakó fa­
jokon ( Cladonia spp., Collema spp., Endocarpon pusillum, Solorinella aste- 
fiscus) át a jellemzően csak kőzetlakó fajokig ( Caloplaca decipiens, Lecania 
turicensis, Lecanora albescens, L. muralis, Polysporina simplex, Protoblas- 
tenia incrustans, P. rupestris, Sarcogyne reguláris) a fajok széles skáláját 
öleli fel, amely jól tükrözi a szubsztrátumként szolgáló lösztalaj különböző 
kötöttséggel jellemezhető fajtáit (homokos, vályogos, agyagos, homokkővé 
cementálódott lösz). A zuzmófajok között kizárólag csak löszön élő, tipiku­
san löszlakó faj nincs, a felsorolt talaj- (kőzet-) lakó fajok más szubsztrá- 
tumokon is előfordulnak. Növényi korhadékon, mohán él a Caloplaca holo- 
carpa, Candelariella vitellina, Micarea prasina, Myxobilimbia sabuletorum, 
Placynthiella icmalea, Rinodina exigua, Xanthoria parietina. Gallé (1964) 
négy, jellegzetesen epifiton zuzmófajt is felsorol az Endocarpetum pusilli tí­
pusfelvételében (Caloplaca ferruginea, C. flavorubescens, Candelariella def- 
lexa, C. subdeflexa). Ezek előfordulása lösztalajon kétségeket támaszt, így 
az eredeti példányok revíziója elkerülhetetlen.

A talaj- (kőzet-) lakó fajok közül, a Protoblastenia rupestris-t kivéve 
(amely jellemzően árnyas mészkőfalakon él), természetesen az összes faj a 
xerotherm körülményekhez alkalmazkodott (anabiotikus állapotra való ké­
pesség, telepeik felszíni deressége (pruinózussága), fényvédő- visszaverő pig­
mentek stb. révén). Képesek túlélni hosszabb-rövidebb szárazabb periódu­
sokat, fényvédő pigmentjeik révén még a kitett helyeken is képesek elviselni 
az erős napsugárzást. Kimondottan sivatagi-félsivatagi körülményekhez al­
kalmazkodott zuzmókat (pl. ablak-, manna-, szukkulens, ill. vándorzuzmók) 
a löszlakók közül nem sikerült kimutatni, mindazonáltal a „pikkelyes” zuz­
mók (Endocarpon pusillum, Placidium rufescens, Psora decipiens) saját élő­
helyüket stabilizáló morfológiai adaptációja figyelemre méltó. Lapos, kerek 
telepi pikkelyeiket- lebenyeiket egy központi, 1-2 cm mélyre nyúló, szétágazó 
rhizinaköteg rögzíti a laza talajba. A talaj felszínét kellő sűrűségben borító, 
szorosan záródó telepi pikkelyek, ill. a hálózattá összefonódó rhizinakötegek 
igen hatékonyan kötik meg a talaj felső rétegét.
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Az újabb gyűjtések zömét adó (80%), leggyakoribb fajok gyakorisági 
sorrendje (az 520-as összmintaszámhoz viszonyítva): Endocarpon pusillum 
(22%), Caloplaca citrina (10%), Candelariella auj'ella (8%), Phaeophyscia 
orbicularis (7%), Caloplaca decipiens (6%), Lecanora crenulata (6%), Ca­
loplaca crenulatella (5%), Lecanora dispersa (5%), Phaeophyscia nigricans 
(5%), Verrucaria muralis (5%). Ha az Endocarpon pusillum-tói eltekintünk, 
ezek a fajok szinte kivétel nélkül előfordulnak és gyakoriak más, antropo- 
gén szubsztrátumokon (pl. palatető, betonkerítés, kőfal stb., azaz szintén 
mikroklimatikus félsivatagnak felfogható helyeken), különösen a kitett, ma­
daraktól sűrűn látogatott „trágyázott” helyeken. Mivel a löszfalak szintén 
köztudottan kedvelt madárfészkelő (gyurgyalag, parti fecske stb.), ill. (a jó 
kilátás lehetősége miatt a háztetőkkel analóg) madárpihenő helyek, ezek­
nek a nitrofil fajoknak az előfordulása a löszfalak speciális mikroklimati­
kus viszonyai mellett nagy valószínűséggel a madártrágya jelenlétének is 
köszönhető. Úgy látszik, hogy a „löszlakó” zuzmófajok nem az aljzat minő­
ségét (azaz lösz mivoltát), hanem a löszfalakon kialakult mikroklimatikus 
és szubsztrátumkémiai viszonyokat preferálják.

Kritikai megjegyzések egyes taxonokhoz

A Caloplaca citrina példányok között keverten fordultak elő olyanok, 
amelyeknél vagy a felszín volt teljesen szorédiumos (ez a tipikus forma), 
vagy a szorédiumok apró, sima felszínű pikkelyek szegélyén helyezkedtek 
el. Az utóbbit újabban Caloplaca flavocitrina néven (korábban a C. citrina 
változataként értékelt taxon) is megkülönböztetik.

A Caloplaca crenulatella sárga teleppel és keskeny válaszfalú (max. 2,5 
/im) spórákkal jellemezhető faj. Magyarországról korábban nem ismerték 
(V erseghy 1994), de újabban egyre több helyről mutatták ki. Ennek az 
lehet az egyik oka, hogy csak az újabb határozókönyvek tárgyalják, így a 
korábbi kulcsok alapján könnyen félrehatározható volt (pl. a hasonló spóra­
tulajdonságokkal rendelkező C. lactea-ként).

A Candelariella aurella példányok között háromféle teleptípust lehetett 
megfigyelni: a) sárga színű nagy telepi szemölcsökkel („göbös” ); b) fehéres, 
halványsárgás lapos telepi pikkelyekkel, ill. c) látható telep nélküli példá­
nyok. Nyolcspórás aszkuszuk alapján a három teleptípust a C. aurella fajon 
belüli változatosságának tulajdonítottuk. Egy példánynak apró, sugarasan 
redőzött, „minirozettás” telepei voltak ( C. medians kizárva), amit egyik 
kulcs sem említ, és más, növénytári példányon sem látható sehol. Ez utóbbi 
faj pontosabb taxonómiai behatárolásához az eredeti lelőhelyen folytatott 
további vizsgálat szükséges.
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Az Endocarpon pusillum is nagyon változatos megjelenéssel fordult elő 
a mintákban az apró, sötétbarna (nedvesen sötétzöldre váltó) színű pikke­
lyektől a halványbarna, szürkés (nedvesítésre nem változó színű), nagyobb, 
ráncosán felemelkedő, vagy a talajra simuló formákkal, több esetben apró 
sötétbarnás-feketés színű „szorédiumokkal” szegélyezve, vagy néhány eset­
ben repedezett, vastag, nekrotikus réteggel a felszínen. A „rhizinák” a vilá­
gostól a sötétig változó színűek voltak és a telepi pikkelyek fonáka is vegyesen 
hol világos, hol sötét színű volt. A peritécium szájadéka vagy fekete volt, 
vagy egy fehéres, pruinózus bevonat miatt világos színű. Ettől függetlenül 
ezeket az E. pusillum különböző fejlődési formáinak vagy „morfotípusai- 
nak” értékelhetjük. Az E. pusillum faji rangra emelt korábbi változatait 
(E. glomeruliferum, E. pallidum, E. sorediatum) nem sikerült egyértelműen 
kimutatni. Egy esetben fordult elő tipikus E. adscendensre (a korábbi E. 
pallidum) utaló telepszerkezet (tetőzsindely-szerűen egymásra boruló felálló 
szélű apró pikkelykék). Az E. pusillum termőhelyi és társulási viszonyaival, 
ül. hazai elterjedésével (V erseghy 1974) foglalkozott. Ebben a munkájában 
nagyon ritkának, flóraművében (VERSEGHY 1994) ritkának ítélte e fajt. Az 
utóbbi évek gyűjtéseiből előkerült nagyszámú E. pusillum példány alapján 
e faj újabban meglehetősen gyakorinak mutatkozik.

Szintén problematikus a Lecanora dispersa komplex értelmezése. A ko­
rábbi, talajon élő, deres apotéciumú L. hagenii változatokat (var. terrigena, 
var. argillicola stb.) ma a L. umbrina alá sorolják, a L. umbriná-t pedig az 
angolok és a németek is a L. dispersa alá vonják. Ezek alapján a nem repede­
zett apotécium karimájú példányokra (akár deres volt az apotécium felszíne, 
akár nem) a L. dispersa nevet alkalmaztuk. A repedezett karimájú fajnak 
(L. crenulata) az elkülönítése a nem tipikus példányoknál ingadozhat.

SUZA (1935) munkája nyomán a Solorinella asteriscus-1 sokáig a közép- 
európai lösztalajok tipikus zuzmójának tartották. A magyarországi példá­
nyokról azonban kiderült, hogy nem típusos löszről gyűjtötték őket. Boros 
Ádám rendszeresen és hosszú ideig kutatott e faj után különféle löszterüle­
teken, míg a kőpite-hegyi lelőhelyre rábukkant, ahol a S. asteriscus szintén 
nem típusos löszön, hanem mészkőmálladékkal kevert talajon nőtt (Boros 
1942). A faj ökológiai viszonyaival, hazai, ill. európai elterjedésével VER­
SEGHY (1974), ül. Farkas és LŐkös (1994) foglalkoztak. Több ismert lelő­
helyének ismételt felkeresése is eredménytelennek bizonyult, így sokáig ki­
haltnak véltük (V erseghy 1994, LŐkös és T óth 1997). Pócs Tamásnak és 
munkatársainak az intenzív löszkutatás méltó eredményeként sikerült újra 
felfedezni Magyarországon a S. asteriscus-1 egy új lelőhelyen (PÓcs 1999).

A hazai löszlakó zuzmók további kutatóinak ajánljuk figyelmébe Gallé 
László sorait (Gallé 1964): „A  lösztalajok virágtalan növényei, a löszfalak 
zuzmó-moha társulásai minden időben a kutatók fokozott érdeklődését vál­
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tották ki. A lösz virágos növényeinek vizsgálata után hazánkban is sor került 
a löszkedvelő zuzmó- és mohafajok florisztikai kutatására” .
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A b stra ct. In this paper estimation of threat status in Hungary is given fór five 
bryophyte species (Buxbaumia viridis, Dicranum viride, Frullania inflata, Lophozia as- 
cendens, Pyramidula tetragona). All of these species should be placed intő the critically 
endangered (CR) new IUCN category. In most cases decline can be detected. The num- 
ber of the localities of three species has decreased. The area of occupancy is usually very 
restricted. Bút the most severe threat is the very small size of the populations, subpopu- 
lations. This latter criterion has crucial importance in the estimation of threat status of 
these species in Hungary.

K eyw ord s: threat status, bryophytes, Hungary

In trod u ction

Recently 80 bryophyte species are legally protected in Hungary. Most of 
them (50 species) are included in the Red Data Book of European Bryophy­
tes (RDB) (ECCB 1995), and the others are locally rare species hving 
in endangered mires and wet meadows. The Hungárián legally protected 
bryophyte species are enumerated in the Appendix of P a p p  et al. (2002). 
Intensive bryological investigations are going on concerning the distribu- 
tion of these rare species, changes of their populations and estimate their 
threat status according to new IUCN categories (IUCN 1994). Guidelines 
fór application of new IUCN threat categories to bryophytes were given by 
H a l l i n g b á c k  et al. (1998).

This paper deals with five bryophyte species (Buxbaumia viridis, Dicra­
num viride, Frullania inflata, Lophozia ascendens, Pyramidula tetragona), 
whose investigation almost has finished in Hungary and out knowledge
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about them is enough to the estimation of their threat status. Similar paper 
was published by H a l l i n g b a c k  (1998) about the evaluation of threat cate- 
gories fór rare Swedish bryophytes. A case study fór estimating population 
size and threat status of Fissidens arnoldii in Hungary was given in Papp 
et al. (2000).

Methods

To obtain the earlier distribution data of the investigated species the 
Bryophyte Herbárium of the Hungárián Natural History Museum, Budapest 
(BP) and Eger Teacher’s College (EGR) were consulted. The retrieval was 
mainly based on locality description of herbárium specimens and the diaries 
of Adám Boros and László Vajda about their field trips (Boros 1915-1971, 
Vajda 1933-1978) as well as published records (Boros 1968, O rbán and 
V a j d a  1983).

The earlier found localities were visited (in the case of unsuccessful 
confirmations two or three times). If the bryophyte was found on the locality, 
the size of its population was estimated and its potential habitats in other 
localities were alsó investigated. In the case of unsuccessful confirmation 
habitat conditions of the site were investigated in order to see if we may 
expect finding it again, or if the site has changed so dramatically (or even 
had been destroyed) that we can nőt regard the site as the potential habitat 
of the species any more.

To estimate the threat status according to the new IUCN categories 
(IUCN 1994) the following criteria should be taken intő consideration (Ha l - 
LINGBACK et al. 1998):

Criteria
(A) Large decline
Major population decline observed, estimated, inferred or suspected in 

the last 10 years or 3 generations, whichever is the longer, based on:
80% or more =  CR (Critically Endangered)
50% or more =  EN (Endangered)
20% or more =  VU (Vulnerable)

(B) Restricted area of occupancy, few localities
Recently recorded within only one 10 km X 10 km square and found in 

only one locality or the populations are severely fragmented. It means small 
subpopulations that are all more or less isolated =  CR.

Recently recorded in five or fewer 10 k m  X 10 k m  squares and found 
in two to five localities or the populations are severely fragmented =  EN.



Threat Status of Somé Protected Bryophytes in Hungary 191

Recently recorded in ten or fewer 10 km x 10 km squares and found in 
ten or fewer localities or the populations are severely fragmented =  VU.

(C) Small population and decline 
Small population:
fewer than 250 mature individuals =  CR 
fewer than 2,500 mature individuals = EN 
fewer than 10,000 mature individuals =  VU 

together with either
(C l) Large decline:
at least 25% in 3 y. or 1 generation =  CR 
at least 20% in 5 y. or 2 generations =  EN 
at least 10% in 10 y. or 3 generations =  VU 

or
(C2) Continuing decline and restricted only a single population or con- 

tinuing decline and small subpopulations:
no subpopulation estimated to contain more than 50 matiné individuals 

=  CR
no subpopulation estimated to contain more than 250 mature indivi­

duals =  EN
no subpopulation estimated to contain more than 1000 mature indivi­

duals = VU
(D) Very small or restricted populations 
Fewer than 50 mature individuals =  CR 
Fewer than 250 mature individuals =  EN
Fewer than 1000 mature individuals (sub-criterion D l) or an area of 

occupancy less than five 5 km x 5 km squares or 4 or fewer localities (sub- 
criterion D2) =  VU

In the course of the evaluation of the threat status, the species should 
be categorized as far as possible according to all criteria and at last the 
highest IUCN category has to be taken intő consideration.

Results

Buxbaumia viridis (Moug. ex Lám. et DC.) Brid. ex Moug. et Nestl. is 
a boreal, montane moss. In Hungary, it has only one record űröm decaying 
wood, (which is its main substrate in Western and North Europe, (ECCB 
1995)) and in the other localities it was found on acidic soils in humid forests 
(Papp et al. 2002). It is included in the Bern Convention (The Convention on 
Conservation of European Wildlife and Natural Habitats, 1979), and in the 
European Community Directive on the Conservation of Natural Habitats
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and Wild Fauna and Flóra, 1992. It is vulnerable according to the Red 
Data Book of European Bryophytes (ECCB 1995). It has 7 earlier records 
from Hungary (Papp et al. 2000). The Identification of the species is proved 
to be nőt easy (Papp et al. 2002). As a result of the revision of the specimens 
deposited in the Herbárium of the Hungárián Natural History Museum (BP) 
two earlier localities can be excluded and other two are doubtful data (see 
below).

Old occurrence confirmed: Borsod-Abaúj-Zemplén County, Bükk Mts. 
Nagyvisnyó, in valley Leány-völgy at Hollókő rocks, on decaying beech lóg, 
720 m a.s.l., 01.10.1999, lég. and det. Odor, P., Papp, B., Szurdoki, E. Earlier 
data from here: 07.08.1953, lég. and det. Boros, A. The size of the popula- 
tion was very small. In totál 14 sporophytes were counted in 1999 on three 
logs in a very advanced stage of decay. In 2000 only one tree was already 
colonized by the species. In 2001 and 2002 the species was nőt found. Fór the 
estimation of population size the colonized trees can be counted as indivi- 
duals because the destruction of the substrate will affect all plants growing 
on it. The biggest population size detected in last years is 3.

Former locations checked without success: Borsod-Abaúj-Zemplén Co­
unty, Zemplén Mts, Nagy-Hemzső hill at Telkibánya, 19.06.1960. lég. and 
det. Vajda, L. It was collected from soil in a Quercetum.

Veszprém County, Viszló forest at Tapolca, 02.05.1959. lég. and det. 
Vajda, L. It was found on soil in a Quercetum.

Earlier specimens with juvenile sporophytes, the data are doubtful, 
localities are recently checked without success: Nógrád County, Börzsöny 
Mts, Bacsina-valley at Királyháza, under the hill Rakottyás-bérc, from soil, 
08.05.1959. lég. and det. Vajda, L.

Budapest, Buda Mts, Hárs hill at Hűvösvölgy (Budapest), from soil 
along the footpath, 10.02.1957. lég. and det. Vajda, L.

Excluded earlier locahties, specimens turnéd out to be Buxbaumia aphyl- 
la: Baranya County, Mecsek Mts, Eger-valley at Magyarürög (Pécs),
27.06.1952. lég. and det. Vajda, L.

Heves County, Mátra Mts, Hársas-tetö hill above the stream valley of 
Köszörű-patak at Párád, 01.10.1956. lég. and det. Boros, A.

(A) The presence of the species was confirmed only in one locality in 
Hungary. According to the old specimens it has 5 earlier locahties. The 
decline is ab out 80%.

(B) It has been recorded recently from one 10 km X 10 km square.
(C) and (D) The population size is smaller than 50 individuals.
Conclusion: It corresponds to the critically endangered (CR) category 

according to all Criteria (A, B, C, D) of IUCN.
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Dicranum viride (Suli. et Lesq.) Lindb. is a subcontinental, montane 
moss. It occurs on tree trunks in humid forests, mainly on the lower part 
of the trees. It is included in the Bern Convention (The Convention on 
Conservation of European Wildlife and Natuxal Habitats, 1979), and in the 
European Cormmmity Directive on the Conservation of Natural Habitats 
and Wild Fauna and Flóra, 1992. It is vulnerable according to the Red Data 
Book of European Bryophytes (ECCB 1995). Somé of the new occurrences 
in Hungary had been published earlier ( E r z b e r g e r  1999).

New occurrences: Borsod-Abaúj-Zemplén County, Bükk Mts, Őserdő 
(Old Forest), Répáshuta, on Fagus trees, ca 860 m a.s.l., 12.08.2001. lég. 
and det. Papp, B., Erzberger, P.

In this forest the close relatíve of Dicranum viride, D. tauricum alsó 
lives. It is difíicult to distinguish them in the íield (P a p p  et al. 2002). Dicra­
num viride like patches were detected on 37 Fagus trees. On the basis of the 
identification of the samples Dicranum viride were found on 26 trees, while 
D. tauricum was collected írom 11 trees. 2 trees were colonized by both spe­
cies. The population size is equivalent to the number of trees colonized as 
destruction of the phorophyte will affect all plants growing on it. Therefore, 
counting the individual bryophyte plants or cushions on each tree would 
lead to an over-estimation of population size and to an under-estimation of 
threat. Hence the population size of Dicranum viride is 26.

Borsod-Abaúj-Zemplén County, Bükk Mts, Ódor-vár hill in Hór-valley, 
Cserépfalu, Quercetum on the Southern slope, on Quercus cerris, ca 350 m 
a.s.l., 06.08.1998. lég. de Bruyn, U., Erzberger, P. det. Erzberger, P. The 
species was collected írom one tree.

Heves County, Bükk Mts, Várhegy hill, Felsötárkány, Quercetum, on 
siliceous rock, ca 600 m a.s.l., 08.08.1998. lég. Siemsen, M., Erzberger, P., 
det. Erzberger, P. The species was found on one rock.

Borsod-Abaúj-Zemplén County, Bükk Mts, Szárba-oldal hill in Hór- 
valley, Cserépfalu, Quercetum, on Quercus tree, ca 450 m a.s.l., 09.08.1998. 
lég. Klawitter, J., Erzberger, P., det. Erzberger, P. and 06.11.2001. lég. and 
det. Papp, B. The species was found on several trees. Bút the population 
size certainly does nőt reach 50.

Old occurences coníirmed: Borsod-Abaúj-Zemplén County, Bükk Mts, 
Füzérkő in Hór-valley, Cserépfalu, on the Southern and eastern slope of the 
hill, on deciduous trees and on decaying wood, (N 47°59, 993', E 20°31, 226'), 
ca 340 m a.s.l., 28.09.2001. lég. Papp, B., Szurdoki, E., det. Papp, B. Earlier 
data: 30.03.1959. lég. and det. Boros, A. The species was detected on 9 
Quercus, 4 Carpinus, 2 Fagus, 1 Tilia, 1 Crataegus trees and 2 decaying 
wood. The size of this population is 19.
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Borsod-Abaúj-Zemplén County, Zemplén Mts, Vadásztető hill, Pálliáza, 
on Fagus tree, ca 450 m a.s.l., 19.06.2000. lég. and det. Papp, B. Earlier data:
01.08.1953. lég. and det. Vajda, L. The species was collected írom one tree.

Borsod-Abaúj-Zemplén County, Zemplén Mts, Vajda-valley, Pálháza, 
on andesite rock, ca 300 m a.s.l., 19.06.2000. lég. and det. Papp, B. Earlier 
data: 06.10.1953. lég. and det. Boros, A., Vajda, L. One small patch of the 
species was found on an andesite rock. Around the beech forest was cut 
down. There is no suitable substrate fór the species. This population is very 
endangered, almost died out.

Borsod-Abaúj-Zemplén County, Zemplén Mts, Piszkéstető hill, Holló­
háza, on Fagus tree, (N 48°31, 222', E 21°25,058') ca 500 m a.s.l., 27.09.2001. 
lég. Papp, B., Szurdoki, E., det. Papp, B. Earlier data: 30.02.1954. lég. and 
det. Vajda, L. The species was collected írom one tree.

Szabolcs-Szatmár-Bereg County, Nyírség region, Bátorliget, Betula 
trees in meadow, ca 120 m a.s.l., 08.09.2000. lég. Papp, B., Szurdoki, E., 
det. Papp, B. Earlier data: 04.11.1989. lég. Barabás, K., Tóth, Z. det. Tóth, 
Z., Orbán, S. and 30.06.1996. lég. and det. Jakab, G. Several trees are coloni- 
zed by Dicranum mridelike species. D. tauricum alsó occurs on the territory, 
hence the estimation of population size is difficult. Bút the population size 
certainly does nőt reach 50.

Zala County, Göcsej region, in the Vétyem Forest Reserve, Tormafölde, 
on decaying wood, ca 200 m a.s.l., 24.06.2001. lég. Papp, B., Szurdoki, E., 
det. Papp, B. Earlier data: 12.07.1955. lég. and det. Boros, A. One decaying 
beech tree of large size was colonized by the species near a small stream. 
The species cover 60 cm2 on the tree. The population size 1.

Former locations checked without success: Borsod-Abaúj-Zemplén Co­
unty, Aggteleki-karszt Mts, Vecsembükki-zsomboly, Bódvaszilas, 02.11.1937. 
lég. and det. Boros, A.

Borsod-Abaúj-Zemplén County, Bükk Mts, Szent István kilátó hill, Lil­
lafüred, 25.06.1932. lég. and det. Boros, Á.

Borsod-Abaúj-Zemplén County, Bükk Mts, Savós-valley, Hámor, 
03.08.1922. lég. and det. Boros, Á.

Borsod-Abaúj-Zemplén County, Bükk Mts, at Létrás cave, Jávorkút, 
19.09.1968. lég. and det. Boros, Á.

/
Borsod-Abaúj-Zemplén County, Bükk Mts, Magoskő hill, Omassa,

16.05.1951. lég. and det. Boros, Á.
Borsod, Abaúj-Zemplén County, Bükk Mts, Tarkő hill, Szilvásvárad,

06.10.1951. lég. and det. Boros, Á., Vajda, L.
Borsod-Abaúj-Zemplén County, Zemplén Mts, Szárazkút valley at Kő­
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kapu rocks, Pálháza, 25.05.1947. lég. and det. Vajda, L., 29.06.1969. lég. 
and det. Boros, A.

Veszprém County, Bakony Mts, Sombereki-séd valley, Ugod, 17.05.1954. 
lég. and det. Boros, Á., Vajda, L.

Usually the forests have changed on these localities, became drier, the 
stands are influenced by intensive forestry activity, contain individuals in 
the same age and only a few old trees have remained, the forest parts are 
fragmented by clearcut and young regeneration of trees.

(A) The species was conílrmed in 6 earlier locahty, it has 4 new records 
and on 8 earlier localities the search was unsuccesful. The dechne is about 
30% if take intő consideration the 14 earlier and the recently known 10 
localities, bút it supposed that the decline occurred more than 10 years ago. 
It corresponds to the VU category.

(B) The recently existing 10 populations can be found in 7 10 km X 10 
km squares. It corresponds to the VU category.

(C) The population size does nőt exceed 250 mature individuals. The 
subpopulations are usually very small, nőt more than 50 mature individuals. 
It corresponds to the CR category.

(D) The number of individuals does nőt exceed 50 in any locahty. This 
alsó corresponds to the CR category.

Conclusion: Since always the highest IUCN category has to be taken 
intő consideration we can conclude that Dicranum viride is a critically en- 
dangered (CR) species in Hungary.

Frullania inflata Gottsche var. inflata is a thermophilic, submediterra- 
nean, montane liverwort. It lives on siliceous rocks (gránité, hasalt, gneiss). 
The species is very rare throughout its rangé in Europe. It is known írom 
6 European countries only ( S ö d e r s t r ö m  et al. 2002). It is vulnerable in 
Europe according to the Red Data Book of European Bryophytes (ECCB 
1995).

Old occurrence conürmed: Zala County, Balaton-felvidék region, Mt 
Tátika, Zalaszántó, Tinóállás rocks at the Southern slope of the hill, on 
shaded basalt rocks, ca 350 m a.s.l., 30.03.2002. lég. and det. Papp, B., 
Erzberger, P. Earlier data from here: 03.06.1955, lég. and det. Vajda, L., 
30.04.1956, lég. and det. Boros, Á . ,  Vajda, L. Three patches o f 3 cm2 X 
3 cm2 were found on two rocks. Fór the estimation of population size the 
small patches can be treated as individuals, hence the population size is 3.

New occurrence: Heves County, Bükk Mts, Szarvaskő, 10 km NNW 
of Eger, Vár-hegy, Southern slope of the hill, on partly shaded volcanic 
bedrock (diabas), (UTM DU 51), ca. 250 m a.s.l., 23.04.1998. lég. Pócs, T.
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and Erzberger, P., det. Pócs, T. Several (nőt more than 10) small patches 
(a few cm2 each) were found. The population size is nőt more than 10.

(A) Decline is nőt detectable.
(B) It has been recorded recently from two 10 km X 10 km squares. It 

corresponds to the EN category.
(C) and (D) The population size is smaller than 50 individuals and the 

populations are severely fragmented as the two localities are very far from 
each other. It corresponds to the CR category.

Conclusion: Frullania inflatais considered as critically endangered (CR) 
species in Hungary.

Lophozia ascendens (Warnst.) Schust. is a boreal, montane liverwort, 
it hves on well-decayed logs (obligate epixyhc species). It is a rare species 
according to the Red Data Book of European Bryophytes (ECCB 1995).

New occurrences: Heves County, Mátra Mts, Mátraháza, N slope of the 
Kékes hill in the Kékes North Forest Reserve, on decaying logs, ca 900 m 
a.s.l., 20.06.1999, lég. and det. Odor, P. It occurs on 4 well-decayed logs, 
the size of the patch inhabited by the population is ca 1 m2. As in the case 
of Buxbaumia viridis the colonized trees can be counted as individuals. The 
population size is 4.

Heves County, Bükk Mts, Nagyvisnyó, in valley Leány-völgy at Hollókő/
rocks, on decaying beech lóg, 720 m a.s.l., 17.11.1999, lég. Odor P., Papp B. 
det. Odor P. (P a p i ’ et al. 2000). It occurs in a well-decayed lóg, the size of the 
patch inhabited by the population is ca 100 cm2. The population size is 1.

Localities checked without success: Borsod-Abaúj-Zemplén County, 
Bükk Mts, Jávorkút, on decaying lóg in a planted old spruce forest, 
27.08.1959, lég. and det. Vajda, L. The forest was cut, the habitat is comp- 
letely destroyed.

Borsod-Abaúj-Zemplén County, Zemplén Mts, on decaying lóg near the 
stream in valley Határ-völgy at Kőkapu near Pálháza, 24.06.1953, lég. and 
det. Vajda, L. Around the valley big parts of the forests were cut, the habitat 
became drier and there are only a few decaying logs.

(A) The species has disappeared from Zemplén Mts, bút it was discove- 
red in Mátra Mts. An earlier location has been destroyed in Bükk Mts, bút 
it was found in a new location in the mountain. Decline is nőt detectable.

(B) It has been recorded recently from two 10 km X 10 km squares. It 
corresponds to the EN category.

(C) and (D) The population size is very small, only a few individuals 
and the populations are severely fragmented, located in different mountains. 
It corresponds to the CR category.
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Conclusion: Lophozia ascendens can be regarded as critically endange- 
red (CR category) species in Hungary.

Pyramidula tetragona (Brid.) Brid. is a submediterranean, subatlantic 
species. It is a short lived moss occurring in open grasslands mainly in spring 
and autumn. It is included in the Bern Convention (The Convention on 
Conservation of European Wildlife and Natural Habitats, 1979), and in the 
European Community Directive on the Conservation of Natural Habitats 
and Wild Fauna and Flóra, 1992. It is vulnerable according to the Red 
Data Book of European Bryophytes (ECCB 1995). It was known írom 8 
localities in Hungary (P a p p  et al. 2000). Usually it grows in patches of 1-2 
cm diameter. Frequently several patches can be found close to each other 
within a 1 m2 square. In extended grasslands, as e.g. in Szent György hill, 
5-10 m away from such a square, other groups of 2-5 patches can often be 
found. As the life strategy of this species is annual shuttle (AS), it appears 
in spring, produces spores very quickly, then it dies in the dry season and 
in autumn it may appear again. The size of the population could be very 
variable in different years, because the presence of the species is strongly 
connected with the weather conditions as e.g. the time and quantity of 
rains (P a p p  et al. 2002). To estimate the population size, patches of 1-2 cm 
diameter, which are dense turf of shoots probably growing from the same 
prothallium, can be regarded as individuals.

Old occurrences confirmed: Zala County, Balaton-felvidék, Mt Tátika 
at Zalaszántó. On soil in open basalt grassland facing NW, ca 300 m a.s.l., 
22.04.1999, lég. and det. Papp, B., Odor, P. Earlier data írom here:
03.05.1954. lég. and det. Boros, Á.

Zala County, Balaton-felvidék, Mt Gulács at Nemesgulács. On soil in 
open, SE facing basalt grassland, ca 360 m a.s.l., 29.04.2000, lég. and det. 
Erzberger, P., Papp, B., Odor, P. Earlier data: 02.05.1955, lég. and det. 
Boros, A.

New occurrence: Zala County, Balaton-felvidék, Szent György hill, on 
soil of SE facing open basalt grassland, ca 350 m a.s.l., 13.08.1999. lég. Papp, 
B., Lökös, L., Bérces, S. det. Papp, B.

The population sizes in the three localities are summarized in Table 1.

1999 2000 2001 2002 2003
Mt Tátika 7 4 0 0 0
Szent György hill 8 29 35 13 9
Mt Gulács 10 1 0 0

Table 1. Population size of Pyramidula tetragona in the recently known localities 
in cliffcrent years. Individuals are equivalent with patches of ca 1 cm2; dense turf of shoots 
probably growing from the same prothallium.
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Former locations checked without success: Budapest county, Buda Mts, 
Vihar-hill, Budapest, 24.02.1921. lég. and det. Györffy, I. Limestone open 
grassland.

Borsod-Abaúj-Zemplén County, Zemplén Mts, Vajda-valley at Pálháza,
06.10.1953. lég. and det. Boros, A. On the edge of the forest in a ditch.

Borsod-Abaúj-Zemplén County, Zemplén Mts, Nagy-Milic hill at Füzér,
03.10.1953. lég. and det. Boros, A., Vajda, L. On the edge of the forest on 
a stubble field.

Heves County, Mátra Mts, Remete-bérc hill at Mátraháza, 31.10.1931. 
and 27.04.1961. lég. and det. Boros, Á.

Completely destroyed habitats: Borsod-Abaúj-Zemplén County, Zemp­
lén Mts, Kopasz-hill at Tállya, 27.05.1952. lég. and det. Vajda, L. On open 
grassland.

Komárom-Esztergom County, Gerecse Mts, Sárási-kö hill at Bajna, 
04.04.1949. lég. and det. Boros, A. On open limestone grassland.

Due to mining activity almost all of the hill slopes with open grasslands 
are lacking.

(A) The species has two old confirmed and one new localities írom 
somé hasalt hills close to each other in the same region of Hungary. In 6 
earlier known localities the search was unsuccessful. The decline is about 
60%, probably occurred more than 10 years ago. Bút it corresponds to the 
EN category.

(B) The species has three localities in two 10 km x 10 km squares, 
which alsó corresponds to the EN category.

(C) The population size is nőt more than 250 mature individuals and 
there is no subpopulation, which contains more than 50 individuals.

(D) The populations are very small, does nőt exceed 50 mature indivi­
duals even in the case of the biggest population (Szent György hill) in the 
most favourable years (2000, 2001). The threat status of the species is CR 
category on the hasis of the two latter criteria.

Conclusion: Pyramidula tetragona should be placed to the CR category 
in Hungary.

Conclusions

All the five investigated species should be placed intő the critically 
endangered (CR) new IUCN category. In most cases decline can be detec- 
ted. The number of the localities of three species has decreased. The area 
of occupancy is usually very restricted. Bút the most severe threat is the 
very small size of the populations, subpopulations. This latter criterion has
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crucial importance in the estimation of threat status of these species in 
Hungary.
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The Effect of Animál Disturbance on 
the Spatial Pattern and Dynamics of 

Leucobryum juniperoideum (Brid.) C. Muell
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A b stra ct. In forest communities on radiolarian bedrock where the shrub layer 
is missing and the soil surface is very narrow the bryophyte and lichen species living in 
the ground appear with big dominance and have great importance forming a continuous 
cryptogamic layer there, bút the pattern of it is iníluenced mainly by the disturbance of 
wild animals. The dynamic of spatial pattern changes most directly in the cases of the 
dominant bryophyte species, one of which is Leucobryum juniperoideum in the examined 
area in the Bükk mountains.

Introduction

The forest communities growing on radiolarit bedrocks are special ha- 
bitats fór bryophyte species because the shrub layer is almost completely 
missing and the acidic soil and radiolarian chert bedrock provide favourable 
conditions fór many bryophyte species.They occur with great dominance 
and diversity in these areas where a bryofloristic examination was carried 
out. (Pénzes Kónya-Orbán 2000). One of these places has got a special im­
portance, it can be found near Felsőtárkány, on the North Western slope 
of Csák-Pilis mountain. This community is Deschampsio-Fagetum, where 
somé perennial bryophyte species appear with great dominance: about 80 
percent of the soil surface is covered by bryophytes (Fig.l).

The observation of the spatial pattern and the dynamics of bryophyte 
species has been carried out since 1999 in permanent quadrats and as it 
happened in the same way in other areas of the Bükk mountains, the gro­
wing disturbance of wild animals can be observed among the vascular plánt 
species and fór bryophyte species, mainly by way of treading.

This forest habitat type with thin soil layer and with little number
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of shrubs and the density of the animals is emerging every year, wich is a 
disturbance danger fór plants.

Radiolarian bearing rocks are widely distributed in mountain ranges 
exposing geological units of oceanic affinities and radiolarites have special 
physical and chemical features which have been examined fór about 25 years 
(Racki-Cordey 2000) These rocks are prone to rubbling in a similar way as 
dolomites and may cause the fragmentation and the entire destruction of 
the vegetation close to the surface.

In the examined axea the number of species is low bút their absolute 
cover value of them is high. The dominant species of the sampling area is 
Leucobryum juniperoideum (Brid.) C. Muell which has been considered as 
a rare species in Hungary with one floristic data (Boros 1968, Orbán-Vajda 
1983), bút several occurrences have been discovered recently (Pénzes Kónya 
2003).

As the type of bedrock and the dominant bryophyte species are worth 
fór further examinations, the aim of the study is to discover and detect 
the degradation-regeneration processes during which the spatial pattern of 
Leucobryum juniperoideum changes as a consequence of the repeated and 
growing disturbance.

Materials and methods

12 permanent quadrats were chosen, the size of them are 30 X 30 cm, 
divided intő 10 X 10 cells. Four quadrats are touched with their one side, so 
they form sample blocks. The locality of blocks was chosen randomly.

The cover of bryophyte species was estimated in each cell using the 
following scale that consisted of three values. 1: The cover of the bryophyte 
species is less than 30% in the cell. 2: The cover of the bryophyte species is 
between 30% and 70% in one cell. 3: The cover of the bryophyte species is 
above 70% in the cell.

The cover data of the bryophyte species were recorded once a year. 
The cover estimation values were analysed using spatial pattern analyses, 
the method was the Paired Quadrat Variance, PQV (Dalé 1999) as the 
spatial pattern and spatial distribution of bryophytes are close to the two- 
dimensional distributions and almost all of their growing forms are patchy 
in space, only the scale of pattern is different. In the method we applied it 
is persumed that the cover variance of the neighbouring cells is less than of 
those that are nőt neighbours (Dalé 1999). If there is any repeated spatial 
pattern in the data, the peaks of variance show the presence of patches 
at a given spatial scale which can be presented by diagramms. Another
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type of examination was directed to the anatomical-morphological response 
of Leucobryum juniperoideum to the repeated and emerging disturbance 
of wild animals and to examine the regeneration capacity of the species. 
Microscopic examinations were done and photographs were tElken about 
them.

Results

It can be observed ffom the results (Fig.2 a, b, c) that the number of 
bryophyte species is low, bút the relative percent cover of them is high, it is 
near 90—100% the dominant species of the areais Leucobryum juniperoideum 
and at the same time the changes of this species int he cover is the most 
intensive on the basis of the cover estimation in 12 quadrats in three years 
The other bryophyte species which occupy less space in the area have nőt 
as much changes in their cover values in the three years’ period.

If we observe the spatial distribution of Leucobryum juniperoideum du- 
ring three years (Fig.3) it can be seen írom the results of PQV pattem 
analysis that the cushion growing form which was the tipical spatial appe- 
arance of Leucobryum juniperoideum in the first year (smoothly repeated 
peaks in variance along distance scale, Fig.4), confused fór the third year, 
the cushions were fragmented which is manifested in the Httle peaks of the 
diagram of the third year. The disturbance of big wild animals and the extre- 
mely dry spring can be among the causes of this dynamics of the drastically 
changed spatial pattern of Leucobryum juniperoideum.

Considering the previous observations the assumption was that the 
absolute cover of L. juniperoideum slowly decreases, the big cushions are 
fragmented and the species is getting dangerously destroyed. Bút the rege- 
nerative capacity of the species provided another direction of the process of 
pattern dynamics.

The type of disturbance when big wild animals like deers and mouflons 
overturn whole cushions of Leucobryum juniperoideum, induces somé special 
morphological and anatomical processes. It seems at first sight that these 
cushions or fragments are entirely destroyed and dead, especially the ones 
turnéd to the soil surface with their top. If we examine them after somé 
weeks it can be observed that they are strongly connected to the ground. 
Fig.4 and 5 shows the bottom and the top of these turnéd cushions. During 
the further regeneration processeses on the top side which was originally on 
the ground surface green, new leaves are developing while at the bottom 
of the cushion which was originally directed to the top leaves are getting 
yellowish-brown and rhizoids are growing to the soil surface.
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If we observe the morphological features during the regeneration pro- 
cesses of the turnéd cushions of Leucobryum juniperoideum on microscopical 
photographs (Fig.6) we can see special morphological processes during which 
apical rhizoids are growing from the leaf apex which are the formations of 
the green cells (Yamaguchi 1993) among the hyahne cells and when the cus- 
hion turns these rhizoids grow longer and thick. On the other side in the cells 
of old leaves protonema-like cell groups are growing and new leafy stems are 
formed (Fig.7). In many cases the taxa of Leucobryum form caducous lea­
ves that function in asexual reproduction. These particular caducous leaves 
are defined as gemmae (Yamaguchi 1993). This type of regeneration process 
is getting faster in the rainy periods and it slows down in dry seasons. At 
this time the permanent disturbance and the rock fragmentation is very 
dangerous fór the dominant bryophyte species, Leucobryum juniperoideum, 
because the regeneration processes are slower than the intensity of the dis­
turbance. Considering these results and the type of the special extended 
habitat of Leucobryum juniperoideum the area is worth to treat in a special 
conservational way as other forest communities on radiolarian bedrock in 
the Bükk mountains.
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F ig .l The community Deschampsio-Fagetum vvith the great dominance of Leu- 
cobryum juniperoideum.
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Fig.2 a, b, c The results of the cover estimation of bryophyte species during three 
years in the permanent quadrats.
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The variogram of Leucobryum juniperoideum
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Spatial scale (the numbers mean the distance o f cells)

Fig.3 The result of the spatial pattern analysis (PQV) of Leucobryum juniperoi­
deum in a permanent quadrat on the basis of three years.
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Fig.4 The original top of the turnéd cushion of Leucobryum  juniperoideum  There 
are many rhizoids growing to the surface among the leaves in order to fix this side to the 
ground.
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Fig.5 The original bottom of tlie turnéd cushion. New branchlets are growing up 
írom the old, brownish leaves.
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Fig.6 The rhizoids growing from the leaf apex of L. juniperoideum.

Fig.7 Protonema-like cell groups are developing in the leaf cells tovvard the upper 
side of the cushion, It can be probably the start of the development of caducous leaves.
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Abstract. Three hours of high light treatment caused a 50% or 20% decrease in 
F„/Fp in the shade and sün types of M astigophora diclados, respectively. In the case of 
the shade type moss, the decrease in F„ / Fv was due to a decrease in F„ and an increase 
in the F0 paraméter indicating a pronounced inactivation of functional PS II reaction 
centres. This was associated with an increase in the F; paraméter. However, in the sun- 
type moss the F0 paraméter decreased and the F, remained constant, suggesting that 
the non-radiative dissipation of excitation energy in the antenna pigment beds may play 
a more important role in the sun-type moss. This was associated with a higher R }d 

paraméter. At low light intensity the F„/Fp of the sün type moss recovered completely 
after 1 h, while the recovery of the shade-type moss was partial (70%) even after 3 h.

Keywords: chlorophyll fluorescence, photosynthesis, photoinhibition, 
insular environment, light acclimation, Mastigophora diclados

Abbreviations used

Chl: chlorophyll; Fv/Fp: optimál quantum yield of photosystem II; Fv: 
variable fluorescence; F0: initial level of fluorescence; F): intermediate le­
ve! of fluorescence; Fv: plateau leve! of fluorescence; Fs: steady-state level
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of fluorescence; LHC II: light-harvesting chorophyll a/b protein complex; 
PS II: photosystem II; RCs: reaction centres; R p : maximál rise in induced 
fluorescence; R/d- fluorescence decrease ratio.

Introduction

Islands in the Pacific and Indián Óceán situated above “hot spots” 
have become special sites of plánt evolution due to their distance from the 
continents. Somé 80-90% of the flóra on these islands consists of indigenous 
plants to be found nowhere else on Earth, whose conservation is of inter- 
national importance fór maintaining the diversity of the biosphere. In these 
high-rainfall areas soil erosion is very intensive. Under these circumstan- 
ces, the moss flóra of “moss forests” has a very significant ecological role. 
By storing and passing on great quantities of suddenly falling precipitation 
they protect the soil underneath írom its erosive influence, thereby ensuring 
the maintenance of the conditions necessary fór the settling of rare plánt 
species. As a result of tropical windstorms or, nőt infrequently, humán in- 
tervention, the closed tree stratum of these rain forests open up, changing 
the hght conditions of the area. In such cases, the high hght stress reactions 
of species in the various moss associations takes on ecological significance.

The ability of plants to adapt to the hght conditions of their envi- 
ronment enables them to colonise different habitats, ranging from the arid, 
strongly lit deserts to the shady ground level of the tropical rain forests. It is 
well documented that the chloroplasts of shade plants living on the ground 
level of forests have a modified structure compared with that of sün plants. 
The grana of the larger shade-type chloroplasts have more thylakoid memb- 
ranes, than the smaller sun-type chloroplasts (Lichtenthaler, 1981; Melis 
and Harvey, 1981). In addition, the quantity of hght-harvesting chlorophyll 
a/b protein complex (LHC II) is alsó greater in the shade-type chloroplasts, 
compared to the PS H core, which is in accordance with the ratio of stac- 
ked/unstacked regions and with the greater chlorophyll a/b ratio (Simpson, 
1981; Anderson et al. 1973). There is alsó a significant diiference in the qu­
antity of electron transport chain components. In the chloroplasts of shade 
plants there is less cytochrome 6-559, cytochrome 6-563, cytochrome /  and 
plastoquinone relative to the quantity of chlorophyll (Boardman et al. 1972). 
These structural differences are alsó revealed in the functional differences of 
the thylakoid membráné: in shade plants, the PS ü  and PS I activity mea- 
sured at saturation hght intensity is lower, as is the photophosphorylation, 
which becomes saturated at very low hght intensity. The CO2 fixation me-
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asuxed at saturation light intensity alsó changes parallel with the functions 
of the electron transport chain (Boardman et al. 1972).

Under natúr al circumstances the Hght intensity is often significantly 
greater than is required fór plánt growth and the hght energy absorbed 
by the leaves is more than the photosynthetic electron transport chain can 
utilise. Under these circumstances the long-lived triplet chlorophyll may ge- 
nerate reactive singlet oxygen, which may, among other things, cause irre- 
versible damage to the Di protein (Aro et al. 1993). This may be reflected in 
a reduction in the quantum yield of CO2 fixation and O2 evolution (Powles, 
1984). To avoid photooxidative damage these plants have developed several 
protective mechanisms, including the process known as the repair cycle of 
PS II (Aro et al. 1993). The protective role of zeaxanthin is alsó well do- 
cumented (Demmig-Adams, 1990; Demmig-Adams and Adams, 1992), as 
is that of State I-State II transitions (Horton, 1989). At the level of water- 
soluble enzymes, various anti-oxidant enzyme systems may be of importance 
(Asada and Takahashi, 1987). In several cases, when the measure of hght 
damage overtakes the efficiency of protective processes, photoinhibition ca- 
uses a decrease in plánt growth (Ögren, 1988; Ögren and Evans, 1992). 
The sensitivity of plants to photoinhibition at a given hght intensity level 
greatly depends on genetic adaptation, the actual physiological conditions, 
and sun-shade acclimation. In addition, photoinhibition, as a physiological 
symptom, is alsó greatly dependent on other environmental factors. Photo­
inhibition is stronger when high hght intensity is combined with other stress 
factors such as low or high temperature, lack of C 0 2, or UV-b stress.

This paper investigates the reactions to intensive hght stress of the 
shade and sün type species of Mastigophora diclados, a moss species which 
occurs in habitats with significantly different hght conditions in Reunion 
Island part of the Mascarine Archipelago.

Materials and Methods 

Plánt Materials
The photosynthetic responses to excess hght of the sün and shade types 

of Mastigophora diclados (Brid. ex Web) Nees were studied in a mountainous 
tropical rain forest. The sün and shade types of M. diclados to be investiga- 
ted were selected Írom an Acacia heterophylla-dominated rain forest on the 
Belouve plateau (1400 m above sea level) on the island of Reunion. The sím 
and shade types of this moss species were collected from habitats subjected 
to high (800-1500 /rmolm-2 s-1 PPFD) and low (100-200 ^m olm -2 s_1 
PPFD) hght conditions 24 hours before the measurements. The hght treat-
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ments and measurements were carried out on the upper photosynthetically 
active parts of the samples.

Light Treatment
The photoinhibition of photosynthesis in the moss types was indu- 

ced by a 1200 /rniolm-2 s_1 photosynthetic photon flux density (PPFD) 
of white hght (Schott KL-1500, Germany) fór three hours. During recovery 
the samples were transferred to low hght conditions (40 /im olm -2 s_1). The 
chlorophyll a fluorescence induction parameters were determined every ho- 
urly at 20 °C after a short (5 min) dark adaptation in the 90-100% water 
state.

Determination o f Chlorophyll Fluorescence Parameters
The in vivő chlorophyll fluorescence measurements on intact moss seg- 

ments were carried out with a computerised portable chlorophyll fluorome- 
ter after a 30-min (control samples) or 5-min (light treated samples) dark 
adaptation. The fluorescence was excited by a light-emitting diódé (Stanley 
KR5004X) of 200 om olni-2 s-1 PPFD and detected by aBPX-60 (Siemens) 
photodiode. The fást and slow fluorescence induction was excited fór 1200 
ms and fór 5 min respectively.

Results

Fluorescence induction parameters o f the control shade- and sun-type 
mosses

Kautsky and Hirsch (1931) observed changes in the time dependence of 
the fluorescence of chlorophyll a (Chl a) when the dark-adapted photosynt- 
hesising sample was exposed to hght. Since then, the inveStigation of Chl a 
fluorescence transients (Kautsky effect or fluorescence induction) has been 
used as a sensitive, non-destructive tool fór studying the different processes 
of photosynthesis (Papageorgiou, 1975). Fluorescence induction may be di- 
vided intő two parts: (i) a fást initial stage from Fo to Fp, characterised by 
an increase in the intensity of fluorescence, followed by (ii) a slow decrease 
in the intensity of fluorescence to the steady-state fluorescence level (Fs). 
This increase in fluorescence in the fást stage can be attributed to changes 
in the first stable electron acceptor (Qa ) of PS II in the redox state, thus the 
parameters of the fást stage provide a good insight intő the electron trans- 
port processes of PS II. On the basis of the data in Table 1 it can generally 
be said that under stress-free conditions there is only a very slight (though 
significant) difference between the parameters of the shade-type and sun- 
type M. diclados plants. This indicates that acclimation to different hght 
conditions is alsó revealed in the functional modification of PS II.
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Fig. 1 Optimál quantum yield (Fv/Fp) of PS II duiing photoinhibition 
(at 1200 //mol_ 2 s_1) and recovery (at 40 /ím ol~2 s_1). Fluorescence was 
excited witli 200 /iE m -2 s-1 light intensity and the samples were dark- 
adapted (5 min) before the measurement,
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Fig. 2 Changes in maximai fluorescence level (Fp) at a measuring light 
intensity of 200 /imol-2 s-1 , during photoinhibition (at 1200 /xmol-2 s-1 ) 
and recovery (at 40 /iE m "2s " 1). Fluorescence was excited with 200 
/imol-2 s-1 light intensity and the samples were dark-adapted (5 min) be- 
fore measurement.
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Fig. 3 Changes in variable fluorescence ( l'\,) during photoinhibition (at 
1200 //mól- 2 s~l ) and recovery (at 40 /iE m -2 ). Fluorescence was excited 
with 200 /.iEm“ 2 s_1 light intensity and the samples were dark-adapted (5 
min) before measurement.
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Fig. 4 Changes in initial fluorescence level (Fo) during photoinhibition 
(at 1200 /iE m - 2 s-1 ) and recovery (at 40 /anol-2 s-1 ). Fluorescence was 
excited with 200 /miol-2 s_1 light intensity and the samples were dark- 
adapted (5 min) before measurement.
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Photoinhibition [1200 //E] Recovery [40 /tE]

Fig. 5 Changes in intermediate fluorescence level (Fi) duxing photo- 
inhibition (at 1200 /imol- 2 s_1) and recovery (at 40 f iE m '2 s- 1 ). Fluores­
cence was excited with 200 ^iEm-2 s-1 light intensity and the samples were 
dark-adapted (5 min) before measurement.



224 Molnár, I., Orbán, S., Pócs, T., Sass-Gyarmati, A., Lehoczki, E., Dulai, S

Fig. 6 Changes in the maximum rate of fluorescence rise [{dFv / í/í)rnax = 
Rj]  during photoinhibition (at 1200 /imol-2 s_1) and recovery (at 40 
/iE m “ 2 s_1). Fluorescence was excited with 200 /íE m -2 s-1 light intensity 
and the samples were dark-adapted (5 min) before measurement.
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Photoinhibition [1200 /tE] Recovery [40 /tE]

Fig. 7 Changes in the fluorescence decrease ratio (Rfd) during photo­
inhibition (at 1200 /tmol-2 s_1) and recovery (at 40 /rmol~2 s-1 ). Fluores­
cence was excited with 200 /tmol-2 s_1 light intensity and the samples were 
dark-adapted (5 min) before measuring.
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The Fv/Fp paraméter, indicative of the optimál quantum efficiency of 
PS II, is significantly higher in the shade-type Mastigophora. This difference 
is even more striking fór the Fv(Fp -  F0) paraméter and to a lesser deg- 
ree fór the Fq paraméter. Between the initial fluorescence level (Fq) and the 
maximum or plateau level (Fp) there is an intermediate level (/',). This para­
méter is hnked to the heterogeneity of PS II and the activity of the electron 
transport between Q a and Qg.  In the present case the Fi expressed as a 
percentage of Fv is high in both plants, being higher in the sun-type than 
in the shade-type moss. Nevertheless, this difference in Fi is nőt signiffcant. 
The maximai steepness of the increase in fluorescence intensity from Fi to 
Fp is indicated by the paraméter Rj  [Rf =  [dFv/ dí)max]. This steepness is 
related to the capacity of PS II to reduce the PQ pool. At the low light in­
tensity (200 /rmol-2 s-1 ) used fór exciting fluorescence and photosynthesis, 
this paraméter is alsó about 12% higher in the shade-type mosses.

Fór plánt samples photosynthesising in a steady-state situation, the 
ratio of fluorescence decrease [ 1 2 =  (Fp — Fs)/Fs] at a given light intensity 
signals the ratio of the quenched and non-quenched portions of fluorescence 
and correlates well with the potential photosynthetic capacity of the plánt 
(Strasser et al. 1987). As can be seen in Table 1, under the present circum- 
stances there was no significant difference between the shade- and sun-type 
mosses.

Ffluorescence induction parameters o f shade- and sun-type mosses du- 
ring photoinhibition and recovery

Wlien plants axe exposed to light intensity much higher than their 
growth conditions, the inhibition of photosynthesis can be observed. Chl a 
fluorescence has proved to be a suitable tool fór detecting damage to the 
photosynthetic apparátus, including PS II (fór review, see: Powles, 1984; 
Krause, 1988). As can be seen in Fig.l, the 1200 /rmol~2 s-1 light intensity 
caused an approx. 40% decrease in the optimál quantum efficiency of PS 
II (Fv/Fp) after one hour in the shade-type M. diclados, decreasing further 
to 50% in the third hour of photoinhibition. In the sun-type M. diclados 
this decrease amounted to about 20% and this value did nőt change after a 
further 2 hours of light treatment. It can be seen in Fig. 2 that the maximai 
fluorescence level (Fv) induced by the given light intensity (200 /rmol-2 s-1 ), 
exhibited a decrease of about 40% after one hour in both types, compared 
to the non-photoinhibited control. In the shade-type mosses a further 10% 
decrease could be observed, while the sun-type mosses showed a slow, non- 
significant increase. A significant difference could nőt be observed between 
the two groups until the end of the third hour. After the 3-hour light treat­
ment the decrease in variable fluorescence (Fv) revealed kinetics similar to 
the changes in the Fp level. Nevertheless, the decrease in Fv after 1-hour was
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more pronounced, (about 60%) in both types, later reacliing 70-80% in the 
shade-type, while in the sun-type a slow increase occurred. As a result, by 
the end of the third hour the paraméter linked with the electron transport 
processes of PS II showed an inhibition of about 80% in the shade-type mos- 
ses and only 50% inhibition in the sun-type. The initial fluorescence level 
(To) stems írom the light-harvesting antenna pigments and is nőt connected 
to the electron transport processes of PS II. Its value is proportionate to 
the quantity of antenna pigments and at a given concentration its increase 
may signal the loss of functional connection between the PS II core and the 
LHCs. During photoinhibition, the T0 level shifts in opposite directions in 
the shade-type and sun-type plants (Fig.3). The To level of the shade-type 
M. diclados increased by 30% in the íirst hour and this value hardly changed 
during continued photoinhibition. The To level of the sun-type M. diclados, 
however, decreased by 30%, which alsó revealed only a slight further dec- 
rease in the following two hours. During the recovery period the Fv/Fp 
paraméter of sun-type mosses shifted back to the level of the control by 
the end of the füst hour, which was alsó true of the Fp and Fv parameters. 
The situation was quite different fór the shade type. The optimál quantum 
efficiency of PS II, which had suffered 50% inhibition, reached only 70% of 
the control after an hour, and qas still at this level after 3 hours. Figures 
2, 3 and 4 show that this slight increase could be attributed to a decrease 
in the high F0 level, since the Fv exhibited practically no recovery, being 
30% of the control even in the third hour of recovery. It can thus be said 
that the 3-hour (1200 //m oT 2 s-1 ) light treatment caused slowly reversible 
damage to the primary processes of PS II, which did nőt relax even after 3 
hours, in the shade-type mosses, and a quickly reversible inhibition, which 
relaxed in 1 hour, in the sun-type mosses. As Figure 5 shows, there was a 
significant difference in the Fi parameters, proportionate to the number of 
inactive PS II reaction centres in the different types of M. diclados, during 
photoinhibition and recovery. During the first two hours of inhibition, an 
increase in Fi was observable in the shade type. However, in the third hour 
a 20% increase occurred compared to the control. At low light intensity, 
this value was 10-15% higher than the control even after three hours. In the 
case of mosses grown at higher light intensity, the Fi did nőt change sig- 
nificantly during photoinhibition and only a slow decrease was observable 
during recovery.

As was mentioned above, the R j paraméter is proportionate to the ma­
ximum reduction of the plastoquinone pool by PS II. Figure 6 shows that 
the electron transport processes taking piacé within the active PS H prior 
to the reduction in the PQ pool lose somé of their efficiency during photo­
inhibition in both groups. In the shade-type Mastigophora this decrease was
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about 40% by the end of photoinhibition and later, even after 3 hours at low 
light intensity, it was only 70% of the control. On the other hand, the Rf  
paraméter of the sun-type M. diclados, which exhibited a less pronounced 
decrease, started to increase after the second hour of photoinhibition and 
reached the control level after the first hour of recovery.

The Rj,i paraméter signalling the potential photosynthetic capacity 
(Figure 7) decreased greatly during the first hour of photoinhibition in both 
groups and reached 90% in the shade type in the third hour. In the sün 
type the maximai decrease was about 50% and after the first hour a slow 
increase was observable, which became more intense when the high (1200 
//mól-2 s_1) light intensity ceased. By the end of the recovery period, the 
Rjd paraméter of the sun-type M. diclados was the same as that of the 
control, while in the shade type it was only 40% of the control.

Discussion

The results of this investigation show that there are differences between 
the photosynthetic parameters of M. diclados growing in habitats with va- 
rious light conditions, even in the default state. The functional parameters 
observed indicate that at the low light intensity level (200 //m ól"2 s "1) used 
in the measurements, photosynthesis in generál and PS II in particular ope- 
rated more efficiently in M. diclados grown at low light intensity. This is 
confirmed by the higher Fv/Fp value, which is associated with the functio- 
ning of the PS II reaction centres, the primary processes of photosynthesis. 
Previous studies (Chu and Anderson, 1984) indicate that a higher F0 level 
may alsó indicate the presence of more extensive LHC linked to the reaction 
centres. At low light intensity, which may provide a more efficient excitation 
energy supply fór the reaction centres. In these plants the PS II reaction 
centres can reduce the PQ pool within a short time as indicated by the gre- 
ater R f paraméter (Table 1), which may alsó be due to the fact that in the 
shade-type plants the size of the PQ pool is generally smaller than in the sün 
type (Boardman et al. 1972). Both groups, however, are characterised by a 
high level of F{. The increase in fluorescence from Fq to the first inflectional 
point or intermediate peak (Fi) can be attributed entirely to the variable 
fluorescence yield from the PS l l p  centres (Cao and Govindjee, 1990). The 
PS lift centres are incapable of reducing the PQ pool and thus of oxidising 
water, nor do they take part in the operation of the linear electron transport 
chain. The question is, how these plants are able to reach a relatively high 
level of Rjd with such a large proportion of inactive PS II reaction centres. 
As is well known, at a given light intensity Rfd =  (Fp —  Fs)/Fs (Strasser et
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al. 1987), that is, Rjd equals the ratio of quenched to non-quenched fluo- 
rescence. The responsibility fór the decrease in fluorescence during the slow 
stage of fluorescence induction lies with the photochemical and the various 
types of non-photochemical quenching processes (Krause and Weis, 1991). 
The high R jd value indicates that the quenching processes are intense, and 
at the low light intensity applied, can he expected to consist principally of 
photochemical quenching. The prerequisite of the greater part of photoche­
mical and, at this low light intensity, non-photochemical quenching is the 
operation of the linear electron transport chain, which can only be gene- 
rated by active PS II RCs. It is possihle that the functionally inactive bút 
physically intact PS II RCs take part in the elimination of excitation energy 
in the form of heat (Oquist et al. 1992).

As a result of adaptation to different light conditions, the functional pa- 
rameters of the photosynthetic apparátus based on fluorescence induction 
were significantly different during photoinhibition and following recovery. 
The 3-hour, 1200 //m ól-2 s-1 hght intensity treatment reduced the efflci- 
ency of the primary processes, especially of charge separation, in PS II in 
both groups. This was manifest in the changes in Fv/Fp and, to an even 
greater extent, in the Fv paraméter. However, the decrease in the optimál 
quantum efficiency of PS II was more vigorous in M. diclados grown at low 
hght intensity. On the basis of the R f paraméter it can be said that there 
was a retardation nőt only in charge separation in the RCs bút alsó in the 
reduction of the PQ pool by PS II. While the decrease in these processes 
in M. diclados grown at high hght intensity seemed to be reversible during 
recovery following photoinhibition, the values equalling those of the cont- 
rol after 1 hour, in mosses grown at low hght intensity these changes were 
irreversible or very slowly reversible. So what protective mechanisms have 
evolved against photoinhibition in M. diclados grown at high and low hght 
intensity? The fact that as a result of high hght intensity both the Fq level 
and the number of inactive Q b non-reducing RCs indicated by Fi increa- 
sed suggests that the heterogeneity of PS II may have an important role in 
the process of photoinhibition and/or in the protective mechanism against 
photoinhibition in shade-type mosses. The hterature mentions two main as- 
pects of PS II heterogeneity: PS II antenna heterogeneity, alsó known as 
a, /?, heterogeneity, and PS II reducing side heterogeneity. On the basis 
of PS II antenna heterogeneity there are two different PS II populations 
with different antenna sizes. The dominant form is PS n o , locahsed in the 
grana regions and responsible fór water oxidation and plastoquinone reduc­
tion. PS 11̂  is often locahsed in the intergrana or stroma thylakoids and 
only contains PS II Core and Chl a-b LHC Il-inner components, with no 
LHC Il-peripheral antenna (Melis, 1985; Greene et al. 1988; Guenther et
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al. 1988). Beside this, the PS II centres are incapable of electron transfer 
from Q a to Q b - These are the PS II <5fí-non-reducing centres (Greene et al. 
1988; Guenther et al. 1988). These two labels often indicate the same inac- 
tive PS II RC. According to Guenther et al. (1990), the Q b non-reducing 
centres are intermediate stages in the damage and repair processes of PS 
II. Fór theoretical reasons, however, although these centres are incapable 
of charge stabilisation, through charge separation and recombination. The 
ability to trap excitation energy and thus to non-photochemically dissipate 
the absorbed hght energy is preserved (Cleland et al. 1986; Styring et al.
1990). Considering all this, it seems possible that by maintaining a large 
number of photoinhibited, functionally inactive bút structurally intact re- 
action centres, mosses grown at low hght intensity achieve the controlled 
dissipation of hght energy.

Unlike the mosses grown at low hght intensity, Mastigophora plants 
grown at high hght intensity shoved no increase in J‘\ during photoinhibition 
suggesting that the inactive Q b -non-reducing centres play a lesser role in 
protecting against photooxidative damage. At the same time, a decrease was 
recorded in both Fp and, to a smaller degree, in Fq. These symptoms are alsó 
known to be charateristic of the energy-dependent fluorescence quenching 
connected to the pH gradient through the thylakoid membráné, and to low 
lumen pH and the accumulation of zeaxanthin (Dau, 1994). It is alsó well 
documented that sun-type plants are characterised by a high xanthophyll/fi 
carotene ratio (Aro et al. 1986). At the same time, the PS II repair cycle 
associated with the Di protein turnover alsó plays an important role in 
repairing photooxidative damage (Oquist et al. 1992). In addition, both 
processes are relaxed in the dark or at low hght intensity within 0.5-1 hour, 
as observed during the dark relaxation of M. diclados grown at high hght 
intensity.

All this seems to suggest that the protective strategies against high 
hght stress in shade-type and sun-type Mastigophora are different, and that 
this could be related to the amount of hght energy available in their given 
habitat. The sun-plant strategy appears at high hght intensity. The high 
hght intensity provides ample energy fór the growth of the plánt as well as fór 
the energy-intensive de novo Di protein synthesis hnked to the PS II repair 
cycle and fór producing a greater pool of xanthophyll pigments. On the other 
hand, when the shade-type M. diclados is exposed to very high hght intensity 
it apparently lacks the capacity to counterbalance oxidative damage with 
the help of a fást turnover repair cycle. Instead, photoinhibited, inactive 
PS II reaction centres are accumulated, because the turnover of the repair 
cycle is slow compared to the velocity of the photooxidative damage. Thus, 
with the help of heat dissipation by inactive RCs photoinhibition induces
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the stable regulation of PS II in the shade-type M. diclados. However, if the 
light intensity is too high compared to the capacity of these processes, the 
photosynthetic apparátus may suífer photooxidative damage, which is only 
slowly reversible, or irreversible, because of the slowness of the repair cycle.
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A b stra ct. A totál of 91 specimens of Pseudocyphellaria and 135 specimens of 
Sticta were studied from various collections of T. Pócs and his colleagues. Six Pseu­
docyphellaria (P. argyracea, P. aurata, P. clathrata, P. crocata, P. dozyana, P. intri- 
cata) and 10 Sticta species (S. ambavillaria, S. dichotoma, S. fuliginosa, S. limbata, S. 
macrophylla, S. orbicularis, S. sublimbata, S. tomentosa, S. variábilis, S. weigelii) were 
identified from specimens collected in the 1970s, 1980s and early 1990s.

K eyw ord s: East Africa, lichenised fungi, Pseudocyphellaria, Sticta

In trod u ction

Pseudocyphellaria and Sticta are relatively well-known genera among 
foliose lichens. They include very attractive species alsó in East Africa favo- 
ured by collectors. The key on East African macrolichens by S w i n s c o w  k  
K r o g  1988), alsó the studies on Pseudocyphellaria of Southern Hemisphere 
( G a l l o w a y  1988, 1992, 1994, G a l l o w a y  k  A r v ic s s o n  1990) makes it 
easier to identify them. Useful notes on the nomenclature of Sticta were 
published by ( G a l l o w a y  1995). The most recent publication on this tieid 
is the treatment of the Australian representatives of these genera ( G a l l o ­
w a y  2001, G a l l o w a y  et al. 2001).

Specimens of Pseudocyphellaria and Sticta collected in the 1970s, 1980s 
and early 1990s from various East African regions accumulated in the Li­
chen Herbárium VBI at Vácrátót. The búik of the specimens were collected 
by T. Pócs (Eger) and myself in Tanzania. There were alsó specimens írom 
Comoro Islands, Kenya, Madagascar, Rwanda, Uganda and Zaire. This ma­
tériái included specimens collected in the framework of the Usambara and 
Nguru Rain Forest Research Projects, the Eötvös L. University (Budapest) 
student expedition and the Bryotrop expedition in Zaire. Part o f this mate-

mailto:efarkas@botanika.hu
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rial has already been identified by H. Krog (Oslo), 8 specimens by T. Pócs 
(Eger) 2 specimens by D. J. Galloway (London) and one specimen by L. Lő- 
kös (Budapest). Specimens of O were kindly sent on loan fór the sake of this 
treatment. A smaller Zaire collection by F. Müller (Halle) was alsó kindly 
provided. The Author during her Eoyal Society Postdoctoral Fellowship in 
the Natural History Museum London had an opportunity to study these 
valuable collections in 1992.

Fór a generál characterisation of the investigated geographical areas 
(Fig. 1) a few papers can be suggested Írom the hterature. The forest flóra 
and vegetation in two of the old crystalline mountains was investigated írom 
varions aspects in the last decades. In the Uluguru mountains bioclimatic 
studies were alsó carried out with special attention to the amount of pre- 
cipitation and water retention by epiphytic cover in mossy forests (Pocs 
1974).

A comprehensive study has been prepared about the Usambara moun­
tains, Tanzania (IVERSEN 1991a, 1991b). It treats the history of botanical 
research, geography, geology, pedology and climate of the Usambaras in de- 
tails. Main vegetation types occurring in the Usambara mountains are those 
which can be found alsó in the whole currently lichenologically studied East 
African areas:

Forests: lowland evergreen forests, dry lowland evergreen forests, sub- 
montane evergreen forests, wet montane evergreen forests, dry montane 
evergreen forests, montane mist forests (cloud forests, mossy forests, elfin fo­
rests), ericaceous scrub forests, riverine forests; Woodlands: semi-deciduous 
woodlands ( “savannas” ), bushlands and thickets; Grasslands: grasslands 
and wooded grasslands, Pteridium heath, swamps, rocky outcrops; Induced 
vegetation: plantation forests, cultivated areas. Of course vegetation types 
fór higher elevations (such as subalpine vegetation, paramo, alpine zone with 
rocks (lava rocks) and pebbles) must be added to the above vegetation ty­
pes, characteristic fór Kilimanjaro Mts., Ngorongoro Crater in Tanzania or 
Mt. Elgon in Kenya (H e d b e r g  1957). A chapter on lichen habitats is alsó 
found in S w i n s c o w  &  K r o g  (1988).

The phytogeographical division of Africa is presented in the light of 
more than 100 years history (I v e r s e n  1991a, 1991b). Phytogeographical 
analysis and affinities of the higher plánt vegetation is discussed. Special 
attention is made to the humán influence on the vegetation.

A part of the results on foliicolous lichens of the above collections has 
already been published (F a r k a s  1987, 1988, 1991).

The correlation between tropical African and Asian bryofloras was stu­
died by (Pócs 1976). The Bryotrop project concentrates on several ecologi- 
cal factors important fór the distribution of bryophytes. Papers has already
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been published on the result of this project contain useful information alsó 
on the ecological conditions fór hchens (e.g. F rahm 1990).

Preliminary results of the Mt. Elgon student expedition concerning to 
the epiphytic vegetation of Senecio barbatipes (giant groundsel) has been 
analysed by (PÓCS & SZABÓ 1992). Their analysis is based alsó on lichen 
specimens collected together with Pseudocyphellaria and Sticta species listed 
in this paper.

Recently a poster was presented on Lobariaceae of Mauritius and La 
Reunion mentioning interesting results based on c. 400 freshly collected 
specimens ( H o l m  et al. 2002).

Materials and methods

A totál of 91 specimens of Pseudocyphellaria and 135 specimens of 
Sticta were studied írom various collections mentioned in the introduction. 
All specimens found in VBI, EGR or HALLE, duplicates if any deposi- 
ted in the following herbaria: BM, B, 0 , UPS, SUA. Detailed citation of 
locality data fór each specimens is found under the characterisation (ha­
bitat data analysed concerning to geographical distribution, elevation and 
substrate features) of each species. Fór identification dissecting microscope 
and stereo reseaxch light microscope (Wilds) were used, handsections were 
prepared. The usual process of thin layer chromatography was applied fol­
lowing ( W h i t e  & Ja m e s  1985). The number of specimens in our study is 
nőt enough fór a comprehensive taxonomic treatment (e.g. solving problems 
suggested by ( H o l m  et al. 2002). So the “rather broad view of the limits of 
taxa” sensu (GALLOWAY 1994) is alsó applied here. Fór distributions in the 
Palaeotropics see alsó (GALLOWAY 1994).

Pseudocyphellaria

1. Pseudocyphellaria argyracea (Delise) Vainio, Hedwigia 37: 
34 (1898).

P. argyracea is one of the most frequent species of the genus in the inves- 
tigated localities in E-Africa. In Comoro Islands, Madagascar and Tanzania 
it was found in various forest types between 750 and 2300 m altitude, most 
frequently in submontane, montane or montane mossy forests. Usually it 
grows on bark of tree trunks, branches or twigs, seldom on decayed trunks. 
Erőm higher elevations it was collected alsó on rocks, in lower elevation in 
Madagascar it was found on Pandanus leaves. Most of the records are origi-
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nating from natural habitats of forest reserves, there axe only two specimens 
collected in degraded forests.

Specimens (40) examined: COMORO. Ngazidja (Grande Comore) Island. Deg­
raded rainforest on the W  slope of Kartala volcano, at 700-860 m altitude, above Mvouni 
viliágé. With many Psidium cattleyanum naturalised in the shrub layer. Corticolous, at 
750 m alt. 16 March 1991, T. Pócs 9150/0, det. H. Krog (EGR). — Ngazidja (Grande 
Comore) Island. Ericaceous heath ( Philippia forest and bush) on the W slope of Kartala 
summit at 1300-2300 m altitude, above the forest line, subalpine type. Corticolous. 19- 
20 March 1991, T, Pócs 9159/BW, det. Id. Krog (EGR). —  MADAGASCAR. Reserve 
Forestiere Andasibe, 100 km E of Antananarivo. Montane rainforest on granitic ground, 
at 920-990 m alt. E of the “Station de Pisciculture” , with Ocotea, Pandanus, Memecylon 
spp. Corticolous. 15-16 March 1990, T. Pócs, with R. E. Magill &; C. Lafarge-England 
90103/W, det. H. Krog (EGR). —  Reserve Forestiere Andasibe (Permet) 100 km E of 
Antananarivo, 1.5 km W of the railway station. Degraded montane rainforest at 930-990 
m alt. Foliicolous, on Pandanus leaves. 17 March 1990, T . Pócs, with R. E. Magill C. 
Lafarge-England 90106/Y, det. H. Krog (EGR). —  TANZANIA. Nguru Mts. in Moro- 
goro District. Submontane rainforest in the S branch of Divue Valley: 1 km W of Mlaguzi 
viliágé, at 1000-1300 m alt. Saxicolous. 23-24 September 1989, T. Pócs with D. Emmrich 
89224/CW, det. E. Farkas (VBI). — Submontane evergreen forest in the valley below 
Maskati Mission. Wet, half-shady, rocky habitat, at 1400-1500 m alt. Saxicolous. 17-18 
March 1988, S. & T. Pócs 88043/LA, det. E. Farkas (VBI). —  Nguru Ya Ndege Hill 
NNW of Morogoro town. Dry evergreen forest, mist effected, rich in epiphytes, on the N 
ridge, at 1100 m alt. Corticolous. 22 October 1988, T. Pócs &: E. Knox 88251/BB, det. E. 
Farkas (VBI), ramicolous, corticolous. 22 October 1988, T. Pócs & E. Knox 88251/D, det. 
T. Pócs (VBI, BM, B, UPS, SUA). — S-Pare Mts. in Same District. Montane evergreen 
forests at Chuva and on the plateau of Ranji, at 1740-1900 m alt. The forest patches are 
restricted to the valleys. Corticolous. 4 December 1989, T. Pócs with Helsinki Universit.y 
89249/D, det. E. Farkas (VBI). —  Uluguru Mts. Mwere Valley above Morogoro town. 
Submontane rainforest, at 1450-1550 m alt. Lignicolous, 28 November 1986, T. Pócs, E. 
Farkas, P. Geissler, S. T. Iversen, M. Steiner, R. P. C. Temu 86158/LB, det. E. Farkas 
(VBI, BM). —  Tanga Region, East Usambara Mts. Amani. On (partly planted) trees of 
the Botanic Garden and experimental Maesopsis plantations S of the viliágé, at 900-950 
m alt. Corticolous. 20 February 1987, T. Pócs 87040/X, det. H. Krog (VBI, BM), det. E. 
Farkas (VBI). —  Kwamkoro Forest Reserve. SE of Kwamkoro Tea Estate, Intermediate 
rain forest of Ocotea usarnbarensis, Cephalosphaera sp. at 900-1030 m alt. Corticolous. 
28 October 1986, E. Farkas 86214/L, det. E. Farkas (VBI, BM, UPS, SUA). — Lutindi 
F. R. Wet, mossy submontane rainforest of the Nilo Peak area, at 1250-1450 m alt. Cor- 
ticolous. 11 May 1987, S. T. Iversen, E. Persson & B. Petterson 87123/0, det. E. Farkas 
(VBI). —  Former Marvera Forest Reserve E of Marvera Tea Estate, 6 km NE of Amani. 
Very degraded forest fragment with Cardamom and other plantations, at 1000-1180 m 
alt. Corticolous. 12 November 1986, E. Farkas, T. Pócs 86244/CG, det. E. Farkas (VBI).
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—  West Usambara Mts. E summit of Baga I. Forest Reserve. Microphyllous, dry ever­
green forest, at 1800 m alt. Corticolous. 2 March 1984, T. Pócs 8419/IA, det. H. Krog 
(VBI). —  Lushoto District. Montane evergreen forest 5 km E of Mgwashi viliágé, on the 
W slopes of Gonja Hill, at 1600-1700 m alt. Corticolous. 17 October 1988, T. Pócs & H. 
Krog 88205/BD, det. H. Krog (VBI, BM, B, O, UPS, SUA), rupicolous (VBI, BM, B, 
O). — Mazumbai University Forest Reserve. Mossy elfin forest and Philippia heath on 
the rocky ridge of Sagara, at 1850-1980 m alt. Corticolous. 23 February 1982, T. Pócs 
6960/U, det. II. Krog (VBI). —  Mazumbai University Forest Reserve. Montane mossy 
forest, ericaceous heath and rock cliffs of Sagara Ridge, at 1800-1900 m alt. Rupicolous. 
2 February 1985, T. Pócs 8531/F, det. II. Krog (VBI), T. Pócs 8531/EA, det. II. Krog 
(VBI, O). —  Shagayu Forest Reserve. Intermediate rainforests on the S slopes of Kwas- 
hemhambu and riverine forest along the tributary of Umba river, at 1400-1750 m alt. 
Corticolous, 20 October 1986, E. Farkas 86201/M, det. E. Farkas (VBI).

2. Pseudocyphellaria aurata (Ach.) Vainio, Etűdé Lich. Bré- 
sil 1: 183 (1890).

P. aurata was found in Madagascai, Tanzania and Zaire. It was col- 
lected from 700 to 2650 m elevation, most frequently at about 1000 m. It 
prefers hurrád, mist effected woodlands, riverine forests. Corticolous, alsó ra- 
micolous, seldom lignicolous on various phorophytes (e.g. on Agauria, Eup- 
horbia). In Zaire it was found on leaves. It prefers natural circumstances, 
bút tolerates conditions of a degraded forest, too.

Specimens (27) examined: MADAGASCAR. Reserve Forestiere Andasibe (Pe­
rmet) 100 km E of Antananarivo. Montane rainforest 500 m E of the railway station, on 
the W slope of ridge, at 920-1010 m alt., near the aerial. Ramicolous. 17 Marcii 1990, T. 
Pócs, with R. E. Magill & C. Lafarge-England 90108/T, det. II. Krog (EGR). —  TAN­
ZANIA. NW Kilimanjaro, above Lerang Wa viliágé, at the NW edge of Shira Plateau. 
Low canopy forest below the forest line dominated by Podocarpus latifolius, Hagema 
and Pittosporum viridifiorum, at 2600-2650 m alt. Corticolous/lignicolous. 5 June 1990, 
T. Pócs & J. Linden 90124/D, det. E. Farkas (VBI). —  N part of Maréra Forest N of 
Karatu. Degraded dry semideciduous forest on the N leading ridge, at 1700-1800 m alt. 
Ramicolous. 25 January 1989, T. Pócs ír. S. Chuwa 89041/E, det. II. Krog (VBI, BM, 
B). — Mbulu Highlands and District. Marang Forest Reserve 7 km E of Daudi viliágé. 
Mesic evergreen montane forest with Casearia battiscombei, Xymalos and Olea capensis, 
at 1900 m alt. Ramicolous. 30 May 1990, T. Pócs, II. Sjoholm, J. Linden &: L. J. K. 
Ghula 90088/VB, det. E. Farkas (VBI). —  Mindu Hill WSW of Morogoro town. Dry 
evergreen forest in the rocky ravine leading to the top on the E slope (N from the path), 
at 1000 m alt. Ramicolous. 21 September 1988, T. Pócs D. Kayambazinthu 88187/L, 
det. T. Pócs (VBI, BM). —  Mindu Hill WSW of Morogoro town. Mist effected miombo 
(Brachystegia) woodland on the SE slope, 900-1200 m alt. Corticolous. 5 June 1988, T.
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Pócs, R. Ochyra & H. Bednarek 88101/B, det. E. Farkas (VBI, BM). —  Ngorongoro 
Cons. Area. SE outer slopes of Ngorongoro Crater. Evergreen riverine forest with Ilex 
mitis and Hagenia, Podocarpus milanjianus, Prunus africanus in the valley leading to 
S from Rotian Glade, at 2000-2100 m alt. Rainicolous. 18 January 1989, T. Pócs & S. 
Chuwa 89027/Z, det. H. Krog (VBI, BM, B, O, UPS, SUA). —  Nguru ya Ndege Hill 
NNW of Morogoro town. Mist elfected mioinbo woodland on the N ridge near Mkundi 
viliágé, at 900-1000 m alt. Corticolous. 22 October 1988, T. Pócs fc E. Knox 88250/0, 
det. T. Pócs (VBI). —  Nguru ya Ndege Hill NNW of Morogoro town. Dry evergreen 
forest, mist effected, rich in epiphytes, on the N ridge, at 1100 m alt. Corticolous. 22 Oc­
tober 1988, T. Pócs & E. Knox 88251/II, det. T. Pócs (VBI, B). —  S-Pare Mts. in Same 
District. Montane evergreen forests at Chuva and on the plateau of Ranji, at 1700-1900 
m alt. The forest patches are restricted to the valleys. Corticolous. 4 December 1989, 
T. Pócs 89249/M, det. E. Farkas (VBI). —  Uluguru Mts, Kitulanghalo Forest Reserve 
ENE of Morogoro Rain dry evergreen forest on the E slopes below summit, at 700 m alt. 
(Corticolous/ramicolous?) 8 December 1985, T. Pócs 8562/E, det. E. Farkas (VBI). — 
Tanga Region, East Usambara Mts., Amani. Forest Reserve behind the “ Forest Houses” . 
Submontane rain forest at 950 m alt. On bark. 19 February 1982, T. Pócs 6946/LA, det.
H. Krog (VBI). —  East Usambara Mts. Lutindi F. R. Wet, mossy submontane rainforest 
of the Nilo Peak area at 1250-1450 m alt. Ramicolous. 11 May 1987, S. T. Iversen, E. 
Persson B. Petterson 87123/ZA, det. H. Krog (VBI). —  Tanga Region, West Usam­
bara Mts. Euphorbia nyikae woodland with rock outcrops on the NE slopes below Baga
I. F. R. SW of Mzinga viliágé, at 1500 m alt. Corticolous on Euphorbia nyikae. 2 March 
1984, T. Pócs 8418/N, det. II. Krog (VBI). —  West Usambara Mts. On the isolated peak 
between Kwagoroto summit and Mazumbai viliágé. Mosaic of grassland, Philippia heath 
and dry elfin forest (Agauria and Myrica), at 1850 m alt. Corticolous on Agauria. 23 
February 1984, T. Pócs 8404/Q, det. II. Krog (VBI). —  ZAIRE. Prov. Kivu Umgebung 
Goma Lac Vert 15 km NW Őrt 1550 m NN. (Epiphytisch) 25 August 1991, F. Müller Z 
107, det. E. Farkas (HALLE), F. Müller Z 109, det. E. Farkas (HALLE).

3. Pseudocyphellaria clathrata (de Nőt.) Maimé, Ark. Bot. 
26A(14): 9 (1935).

It was collected only írom 3 localities of Tanzania (Image Mountains, 
Mbulu Highlands, Ngorongoro Crater). All from high elevation (1900-2100 
m), from montane evergreen forests. Ramicolous,

Specimens (4) examined: TANZANIA. Image Mountains in Iringa Region. Mon­
tane mesic evergreen forest with many Phoenix nclinata on the sharp S ridge at 1900-2000 
m alt. Ramicolous. 28 October 1988, B. &: T. Pócs 88265/OA, det. E. Farkas (VBI). — 
Mbulu Highlands and District. Marang Forest Reserve 7 km E of Daudi viliágé. Me­
sic evergreen montane forest with Casearia battiscombei, Xymalos and Olea capensis, at 
1900 m alt. Ramicolous on Olea. 30 May 1990, T. Pócs, II. Sjoholm, J. Linden & L. J.
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K. Ghula 90088/VA, det. E. Farkas (VBI). —  SE outer slopes of Ngorongoro Crater. 
Evergreen riverine forest with Ilex mitis and Hagenia, Podocarpus milanjianus, Prunus 
africanus in the valley leading to S írom Rotian Glade, at 2000-2100 m alt. Ramicolous. 
18 January 1989, T. Pócs & A. Chuwa 8902T/Z, det. H. Krog (VBI, BM).

4. Pseudocyphellaria crocata (L.) Vainio, Hedwigia 37: 34 
(1898).

P. crocata was collected from Kenya, Rwanda, Tanzania and Zaire. It 
grows among humid conditions of elfin forests, mist effected miombo wood- 
land and paramo vegetation. It was collected from 800 m to 3840 m (Mt. 
Elgon) altitude. Corticolous, alsó ramicolous.

Specimens (15) examined: KENYA. Mt. Elgon National Park in the E side of 
the caldera, at 3800-3900 m alt. Giant Senecio barbatipes paramo with dense Alchemilla 
elgonensis undergrowth and Lobelia telekii, Euryops elgonensis. On volcanic cliff at 3840 
m alt. (Corticolous?) 15-17 January 1992, T. Pócs &í A. Szabó 9218/EM, det. E. Farkas 
(VBI, EGR). — RWANDA, Nyungwe (former Rugege) Forest Reserve in Gikongoro Pref. 
Erica rugegensis heath with scattered Hagenia trees and Andropogon shirensis grassland 
patches at 2420 m, 02o31,34,, S, 29°21,21,í E. Ramicolous, on Hagenia abyssinica. 
11-12 August 1991, E. Fischer & T. Pócs 91102/B, det. H. I<rog (EGR). —  TANZANIA. 
Mindu Hill WSW  of Morogoro town. Dry evergreen forest in the rocky ravine leading to 
the top on the E slope (N from the path), at 1000 m alt. Ramicolous. 21 September 1988, 
T. Pócs & D. Kayambazinthu 88187/P, det. T. Pócs (VBI). —  Nguru Ya Ndege Hill N of 
Morogoro town. Miombo woodland on the SW ridge dominated by Brachystegia spp. k. 
Julbernardia globiflora at 800-1100 m alt. on quarzitic soil. Ramicolous. 20 April 1986, 
T. Pócs & J. B. Hall 8646/N, det. E. Farkas (VBI, BM). —  Nguru Ya Ndege Hill NNW 
of Morogoro town. Dry evergreen forest, mist effected, rich in epiphytes, on the N ridge, 
at 1100 m alt. Corticolous. 22 October 1988, T. Pócs & E. I<nox 88251/C, det. T. Pócs 
(VBI, BM, B, UPS, SUA). —  East Usambara Mts. Amani. On (partly planted) trees of 
the Botanic Garden and experimental Maesopsis plantations S of the viliágé, at 900-950 
m alt. Corticolous. 15 February 1987, T. Pócs 87040/Y, det. E. Farkas (VBI). — West 
Usambara Mts., Shagayu F. R. Mossy cloud forest 2 km SW of the Shagein peak, on 
a summit at 2000-2150 m alt. Corticolous. 15 Marcii 1984, A. Borhidi 8445/S, det. H. 
Krog (VBI, O). —  ZAIRE. Prov. Kivu, Umgebung Goma, Lac Vert 15 km NW Őrt 1550 
mNN. (Epiphytisch) 25 August 1991, F. Müller Z 111, det. E. Farkas (IIALLE).

5. Pseudocyphellaria dozyana  (Mont. et v. d. Bosch) D. Gal- 
loway, Lichenologist 17: 304 (1985).

Two specimen were found in the Tanzánián collection of T. Pócs, one
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of them already published by ( G a l l o w a y  1994). It grows on bark in mist 
effected diy evergreen forests at 1100-1250 m altitude.

Specimens (2) examined: TANZANIA. Nguru Ya Ndege Hill NNW of Morogoro 
town. Dry evergreen forest, mist effected, rich in epiphytes, on the N ridge at 1100 m alt. 
Corticolous. 22 October 1988, T. Pócs & E. Knox 88251/BA, det. E. Farkas (VBI). — 
Uluguru Mts., Mindu Hill W SW  of Morogoro town. Mist effected Uapaca kirkii wood- 
land on the S end of the main ridge at 1250 m. Very rich in epiphytic and terricolous 
bryophytes. Corticolous. 5 June 1988, T. Pócs, R. Ochyra & H. Bednarek 88102/AO, det. 
D. J. Galloway (BM).

6. Pseudocyphellaria intricata  (Delise) Vainio, Hedwigia 37: 
36 (1989).

It was found in Tanzania and Zaire at 1100 m and 2100-2260 m  altitude. 
Both are corticolous in montane and montane elfin forest.

Specimens (3) examined: TANZANIA. Ukaguru Mts. in Kilósa District. Elfin 
forest on the Mamwira summits at 2100-2260 m alt. Corticolous. 12 February 1988, T. 
Pócs, T. R. A. Minja, V. R. Nsolomo & A. Persson 88016/BL, det. E. Farkas (VBI, BM). 
— ZAIRE. Prov. Kivu, Pinga, 96 km NW Goma, Flusstal 4 km NNo Őrt Bergregenwald, 
1100 mNN on Brücken holz. 18-23 August 1991, F. Müller Z 66, det. E. Farkas (HALLE).

STICTA

1. Sticta ambavillaria (Bory) Ach., Lich. Univ., p. 455 (1810).

It is the most frequent Sticta species of the investigated localities of 
East Africa. It was collected frequently from high elevation (2000-3800 m) 
localities of Kenya, Tanzania and Zaire. It grows in montane elfin forest, 
subalpine paramo vegetation, in Erica, Philippia heath and Podocarpus fo­
rest, alsó in secondary grassland communities. Ramicolous or corticolous, 
alsó found on soil covered rocks.

Specimens (35) examined: KENYA. Mount Elgon National Park on the ESE slo- 
pes. Secondary grassland with scattered Ericaceae or open Erica arborea stand replacing 
evergreen mist forest after fires, on the SE slope of Chemwote, at 3200-3300 m alt. Corti­
colous. 11-27 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and students 9212/AGA, 
det. E. Farkas (EGR), on Erica bark. 11-27 January 1992, T. Pócs, M. S. Chuah, E. M. 
Kungu and students 9212/DB, det. T. Pócs (VBI). — Mount Elgon National Park on the 
ESE slopes. Erica arborea forest on the S slope of Mt. Chemwote, at 3250-3350 m. On 
Erica arborea bark. 12 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and students 
9215/CA, det. E. Farkas (EGR). —  Mount Elgon National Park on the ESE slopes. In a 
depression on the E slope of Chemwote, around a spring at 3250 m. Giant groundsel (Se-
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necio johnstonii) and bamboo ( Arundinaria alpina). On giant Senecio and on Atrocrania 
bark. 22 January 1992, T. Pócs k  A. Szabó 9228/K, det. E. Farkas (EGR). —  Mount 
Elgon National Park on the ESE slopes. Mossy mist forest in Kimothon valley on the SE 
slope of Chemwote, with Rapanea melanophloeos, Prunus africanct, Hagenia, Afrocrania, 
Dombeya goetzenii, Pittosporum viridiflorum, at. 3200 m alt. CoTticolous. 11-27 January 
1992, T. Pócs, M. S. Chuah, E. M. Kungu and students 9210/X, det. E. Farkas (EGR).
—  Mount Elgon National Park, in the E side of the caldera, at 3800-3900 m alt. Giant 
Senecio barbatipes paramo with dense Alchemilla elgonensis undergrowth and Lobelia 
telekii, Euryops elgonensis. On earth covered rocks. 15-17 January 1992, T. Pócs k  A. 
Szabó 9218/EL, det. E. Farkas (VBI). —  TANZANIA. Arusha National Park, Meru Cra- 
ter. Subalpine Erica(-Agauria) stand around and above Kitito Camp, at 2480-2600 m. 
Ramicolous. 16-18 December 1988, T. Pócs k  Helsinki Univ. Bot. Dept. 88301/K, det. 
H. Krog (VBI, BM, B). —  Kilimanjaro Mts. Marangu Route. Subalpine Erica arborea 
forest around Mandara Hűt, at 2600-2850 m. On Erica arborea. 19, 22 May 1989, T. Pócs 
k  S. Orbán 89145/CB, det. H. Krog (VBI, BM, B, O, UPS, SUA). —  Kilimanjaro Mts. 
Marangu Route. Gorge with Senecios below Horombo Hűt, at 3750-3800 m alt. On Erica 
arborea. 20 May 1989, T. Pócs k  S. Orbán 89149/AB, det. II. Krog (VBI, BM, O, UPS, 
SUA). —  Kilimanjaro Mts. NE slope of Mawenzi. WSW of Tarakea viliágé, N side of 
Nesikiria River. Erica arborea giant heath at 2580-2600 m alt. (4-6 m tall). Corticolous. 
1 February 1990, T. Pócs with M. Jhatta k  J. Linden 90022/AC, det. E. Farkas (VBI).
—  Kilimanjaro Mts. Mweká Route. Subalpine Erica arborea heath (2-3 m tall) around 
Mweka Base Hűt, at 2900-3030 m alt. Ramicolous on Erica arborea at 3100 m. 9 June 
1990, T. Pócs, with D. Ilarrison k  J. M. Mushy 90130/PA, det. E. Farkas (VBI). —  
Kilimanjaro Mts. Mweka Route. Wet ericaceous heath with lava rocks near Mweka Base 
Hűt in Charongo Valley, at 2900-3000 m alt. Corticolous on Erica arborea. 5-6 March 
1985, T. Pócs 6995/D, det. H. Krog (VBI). —  W slope of Mount Meru. Subalpine Erica 
arborea-Stoebe kilimanjarica bush with giant Senecio and Lobelia deckenii on S facing 
slope of a valley above Laikinoi, at 3210 m altitude (plot 11). Lignicolous. 15 Decem­
ber 1988, T. Pócs k  Helsinki Univ. Bot. Dept. 88299/0, det. H. Krog (VBI, BM, B).
—  Ngorongoro Conservation Area. S crater rim. Glade with scattered trees near Rhino 
Lodge, at 2200 m alt. Corticolous. 29 November 1988, T. Pócs 88270/X, det. H. Krog 
(VBI). —  Ngorongoro Conservation Area. Embagai Crater. E slopes of the main summit 
along the NW rim. Subalpine Anthospermum-Stoebe-Artemisia bush, at 2900-3100 m 
alt. Ramicolous. 3 December 1988, T. Pócs k  S. Chuwa 88285/TB, det. H. Krog (VBI).
—  Mbeya Region. Poroto Mts. In montane rainforest on the way to Ngozi crater at the 
SE edge of Poroto Forest Reserve W  of Isongole viliágé, at 2000 m alt. Corticolous. 14 
April 1989, E. Farkas, S. et T. Pócs 89128/LC, det. E. Farkas (VBI, BM, UPS, SUA). — 
Poroto Mts. On the N slope of Mt. Rungwe SE of Isongole viliágé in Ericaceous heath 
just above the natural forest line at 2400 m alt. Lignicolous. 15 April 1989, E. Farkas 
89130/LB, det. E. Farkas (VBI, BM). —  ZAIRE. Kahuzi-Biega National Park NW írom 
Bukavu town in Kivu Province. Podocarpus forest, bamboo thicket and Philippia heath
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on the small isiét of “ Lushanja” bog, SW írom Camp Biega, at 2400 m alt. On bark of 
Agauria tree. 1 September 1991, T. Bocs 91142/AA, det. H. Krog (EGR).

Sticta cyphellulata (Müll. Axg.) Hue, Nouv. Archs Mus. Hist. nat., Pa­
ris, Sér. 4, 3: 99 (1901) — see under S. orbicularis

2. Sticta dichotoma  (Bory) Delise, M ém. Soc. linn. Norman- 
die 2: p. 107 (1825).

S. dichotoma has three records írom Madagascax and one írom Tanzá­
nia. It was collected írom submontane, montane and elfin forests between 
920 and 1400 m elevations. It grows on bark or tree trunks and branches.

Specimens (6) examined: MADAGASCAR. Prov. Antsiranana. Reserve Integ­
rálé Nationale de Marojezy. Closed, shady montane rainforest in the valleys around Camp 
II, at 1350--1400 m alt. Corticolous. 26-27 March 1990, T. Pócs, A. Randrianasolo, R. E. 
Magill &c C. Lafarge-England 90115/A, det. D. J. Galloway (VBI, BM). —  Prov. Antsi­
ranana. Reserve Integrálé Nationale de Marojezy. Elfin forest on the ridge between Camp 
II and III, at 1000-1400 (exceptionally to 1800) m. On bark at 1370 m alt. 26-28 March 
1990, T. Pócs, C. Lafarge-England, R. E. Magill & A. Randrianasolo 90114/AU, det. 
H. Krog (EGR). — Reserve Forestiere Andasibe (Perinet) 100 km E of Antananarivo. 
Montane rainforest 500 m E of the railway station, on the W slope of ridge, at 920- 
1010 m alt., near the aerial. Ramicolous. 17 March 1990, T. Pócs, with R. E. Magill & 
C. Lafarge-England 90108/H, det. II. Krog (EGR). —  TANZANIA. Tanga Region, SW 
from West Usambara Mts. Submontane rain forest on the plateau of Mafi Hill, near the 
headwaters of Kwalukonge stream, at 1000-1300 m alt. Ramicolous. 27-28 January 1985, 
T. Pócs 8522/D, det. H. Krog (VBI, O).

3. Sticta fuliginosa  (Hoffm.) Ach., Meth. Lich., p. 280 (1803).

It was collected from high elevation (1900-3900 m) vegetation types 
(montane forest, subalpine bush, paramo) from Kenya and Tanzania. It was 
found mostly on twigs, alsó on lava rock and decayed trunks.

Specimens (11) examined: KENYA. Mount Elgon National Park, in the E side of 
the caldera, at 3800-3900 m alt. Giant Senecio barbatipes paramo with dense Alchemilla 
elgonensis undergrowth and Lobelia telekii, Euryops elgonensis. On twigs of Euryops 
elgonensis. 15-17 January 1992, T. Pócs A. Szabó 9218/CW, det. E. Farkas (VBI). 
— Mount Elgon National Park on the ESE slopes. Streambed stones and boulders along 
Kimothon River at 3200 m altitude, accompanied by giant Senecio johnstonii, Hypericum 
keniense, Conyza vernonioides. On lava cliff. 11-27 January 1992, T. Pócs, M. S. Chuah, 
E. M. Kungu and students 9211/BD, det. E. Farkas (EGR), T. Pócs, M. S. Chuah, 
E. M. Kungu & students 9211/BZ, det. E. Farkas (EGR). —  Mount Elgon National 
Park, ESE slope. Rocky gorge of Kimothon River between Koroborte and Chemwote
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summits, with subalpine ericaceous vegetation, at 3300-3360 m altitude. On rotting wood. 
25 January 1992, T. Pócs, E. M. Kungu & A. Szabó 9230/H, det. E. Farkas (VBI).
— TANZANIA. Arusha National Park, Meru Crater. Subalpine Erica(-Agauria) stand 
around and above Kitito Camp, at 2480-2600 m alt. Ramicolous. 16-18 December 1988, 
T. Pócs k  Helsinki Univ. Bot. Dept. 88301/1, det. H. Krog (VBI). —  Mbulu Highlands 
and District. Marang Forest Reserve, 7 km E of Daudi viliágé. Mesic evergreen montane 
forest with Casearia battiscombei, Xijrnalos and Olea capensis. Alt. 1900 m. Ramicolous. 
30 May 1990, T. Pócs, H. Sjoholm, J. Linden k  L. J. K. Ghula 90088/U, det. E. Farkas 
(VBI). — Ngorongoro Conservation Area. Embagai Crater. E slopes of the main summit 
along the NW rim. Subalpine Anthospermum-Stoebe-Artemisia bush, at 2900-3100 m 
alt. Ramicolous. 3 December 1988, T. Pócs k  S. Chuwa 88285/TA, det. H. Krog (VBI).
—  Ngorongoro Conservation Area. E side of the mean Oldeani summit. Higli altitude 
Hagenia forest at the timberline with Agauria salicifolia and Piltosporum viridiflora, at 
3200 m alt. Ramicolous. 2 January 1989, T. Pócs 89005/KA, det. H. Krog (VBI), T. 
Pócs 89005/KBa, det. H. Krog (VBI). —  Ngorongoro Conservation Area. SW edge of 
Ngorongoro Crater, inner slope. Catha edulis (Celastraceae) bush, xeric type, open. (Plot 
No. 892 just below Wildlife Lodge), at 2040 m alt. Rupicolous (ramicolous). 8 January 
1989, T. Pócs 89010/AN, det. II. Krog (VBI).

4. Sticta limbata (Sm.) Ach., Meth. Lich., p. 280 (1803).

It was found in high elevations (2350-3600 m) in Kenya, Tanzania and 
Uganda. It occurred in the following vegetation types: evergreen forests, 
subalpine vegetation, Erica, Philippia heath and secondary grassland. Ra­
micolous, corticolous, alsó on volcanic rocks.

Specimens (19) examined: KENYA. Mount Elgon National Park on the ESE 
slopes. Secondary grassland with scattered Ericaceae or open Erica arborea stand rep- 
lacing evergreen mist forest after fires, on the SE slope of Chemwote, at 3200-3300 m 
alt. (Corticolous?) 11-27 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and stu- 
dents 9212/AG, det. E. Farkas (EGR), T. Pócs, M. S. Chuah, E. M. Kungu and students 
9212/C, det. E. Farkas (EGR), on Erica bark. 11-27 January 1992, T. Pócs, M. S. Chuah, 
E. M. Kungu and students 9212/DA, det. E. Farkas (VBI), T. Pócs, M. S. Chuah, E. M. 
Kungu and students 9212/DBB, det. E. Farkas (EGR). —  Mount Elgon National Park 
on the ESE slopes. Erica arborea forest on the S slope of Mt. Chemwote at 3250-3350 
m. On Erica arborea bark. 12 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and 
students 9215/CB, det. E. Farkas (EGR), T. Pócs, M. S. Chuah, E. M. Kungu and stu­
dents 9215/M, det. E. Farkas (EGR). —  TANZANIA. Kilimanjaro Mts., Umbwe Route, 
ericaceous heath with scattered giant Senecio kilimanjari trees at 3000-3300 m alt. Cor­
ticolous on Erica arborea. 2 March 1985, T. Pócs 6986/E, det. II. Krog (VBI, O). —  Meru 
Mts. W  slope, along Olkakola route. Subalpine, open Hagenia abyssinica forest intermi- 
xed with Stoebe kilimandscharica bush at 3100 m alt. Ramicolous, epiphyte on Philippia.
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25 May 1986, T ., S., A. & B. Pócs 8666/T, det. E. Farkas (VBI, BM). —  W slope of 
Mount Meru. Subalpine Erica arborea-Stoebe kilimanjarica bush with giant Senecio and 
Lobelia deckenii on S facing slope of a valley above Laikinoi, at 3210 m altitude (plot 
11). On Erica arborea. 15 December 1988, T, Pócs & Helsinki Univ. Bot. Dept. 88299/1, 
det. E. Farkas (VBI, BM, B, UPS, SUA). —  Ngorongoro Conservation Area, E side of 
the mean Oldeani summit. High altitude Ilagenia forest at the timberline with Agauria 
salicifolia and Pittosporum viridiflora, at 3200 m alt. Ramicolous. 2 January 1989, T. 
Pócs 89005/KBb, det. If. Krog (VBI). — North Pare Mts. in Mwanga District. Mesic 
evergreen forest with submontane character at the S end of Kindoroko Forest Rés. do- 
minated by Newtonia buchananii and Albizia gummifera. Corticolous. 27 January 1990, 
T. Pócs, with F. Mioga fc P. Tetty 90017/L , det. E. Farkas (VBI). —  S Uluguru Mts. 
in Morogoro District. E edge of Lukwangule Plateau. Open granitic rocks of the gorge at 
Mgeta River falls, at 2350-2380 m alt. Saxicolous. 8-9 June 1988, T. Pócs, R. Ochyra & 
H. Bednarek 88109/Q, det. E. Farkas (VBI). — UGANDA. Around the Hot Springs in 
the Suam Valley. NE part of the caldera of Mount Elgon. Humid gorge and clilfs effected 
hy st.pa.m and surrnunded by Senecio johnstonii moorland at 3600 m. On volcanic rocks. 
16 January 1992, M. S. Chuah, E. M. Kungu, J. Adam & B. Pócs 9220/AD, det. L. Lőkös 
(VBI).

5. Sticta macrophylla  Bory in Delise, M ém. Soc. linn. Nor- 
mandie 2: 110 (1825).

It has a single collection írom an elfin forest in Madagascar at 1300 m 
altitude. It was collected from tree bark.

Specimen (1) examined: MADAGASCAR. Prov. Antsiranana. Reserve Integrálé 
Nationale de Marojezy. Elfin forest on the ridge between Camp II and III, at 1000-1400 
(exceptionally to 1800) m. Corticolous, at 1300 m alt. 26-28 March 1990, T. Pócs, C. 
Lafarge-England, R. E. Magill k  A. Randrianasolo 90114/AW, det. H. Krog (EGR).

6. Sticta orbicularis (Braun) Hue, Annls Jard. bot. Buitenz. 
17: 193 (1901). (S>cyphellulata?)

It has three collection from relatively high elevations (2200-2960 m) in 
Tanzania. It grows on rocks and twigs in montane evergreen and subalpine 
rocky veget ation.

Specimens (5) examined: TANZANIA. Kilimanjaro Mts. Subalpine streamside 
vegetation along the rocky side of Makoa River below Machame Hűt, at 2960 m alt. 
Rupicolous. 5 April 1984, T. Pócs 6979/T, det. II. Krog (VBI, O). —  Kilimanjaro Mts. 
NE slope of Mawenzi W SW  of Tarakea viliágé Nesikiria river gorge at 2600-2700 m alt. 
With Senecio johnslonii and Lobelia deckenii. Rupicolous. 31 January 1990, T. Pócs 
with K. Mjatta & J. Linden 90023/G, det. E. Farkas (VBI, BM). —  Tanga Region, West
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Usambara Mts. Mist eíTected, relatively dry evergreen forest on the rocky summit of 
Ndamanyiru rangé, 2200-2270 m. Ramicolous. 13 February 1985, T. Pócs 8547/KA, det. 
H. Krog (VBI).

7. Sticta sublimbata (Steiner) Swinscow et Krog, in Galloway,
N. Z. J. Bot. 21: 198 (1983).

It was collected from one locality from Kenya and two localities írom 
Tanzania between 1400 and 2300 m elevations. It grows on various subst- 
rates (corticolous, ramicolous, saxicolous) and in various vegetation types 
(montane rainforest with elíin forest patches, coffee-banana plantations, se- 
condary grassland communities) tolerating alsó the humán impact.

Specimens (6) examined: KENYA: Mount Elgon National Park on the ESE 
slopes. Secondary grassland with scattered Ericaceae or open Erica arborea stand repla- 
cing evergreen mist forest after üres, on the SE slope of Chemwote, at 3200-3300 m alt. 
(Corticolous?) 11-27 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and students 
9212/AS, det. E. Farkas (VBI). —  TANZANIA. S-Pare Mts. in Same District. Coffee- 
banana plantations with many avocado and other shade trees above Mbaga Manka vil­
iágé, at 1400-1600 m. Saxicolous. 4-5 December 1989, T. Pócs with Helsinki University 
89247/H, det. E. Farkas (VBI). —  West-Usambara Mts. Shagayu Forest Reserve. Upper 
part of the Mt. Kwashemhambu with montane rainforests and patches of elfin forest at 
1750-1900 m alt. Corticolous. 20 October 1986, E. Farkas 86202/K, det. E. Farkas (VBI, 
BM, UPS, SUA).

8. Sticta tom entosa  (Swartz) Ach., Meth. Lich., p. 279 (1803).

S. tomentosa was collected from 1 locality in Kenya and 2 localities 
in Tanzania. It lives in high elevations between 2000 and 3300 m. Found in 
montane rainforest, secondary grassland with Erica arborea on open granitic 
rocks and on bark.

Specimens (6) examined: KENYA. Mount Elgon National Park on the ESE 
slopes. Secondary grassland with scattered Ericaceae or open Erica arborea stand repla- 
cing evergreen mist forest after üres, on the SE slope of Chemwote, at 3200-3300 m alt. 
On Erica bark. 11-27 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and students 
9212/DBA, det. E. Farkas (EGR). — TANZANIA. Mbeya Region. Poroto Mts, In mon­
tane rainforest on the way to Ngozi crater at the SE edge of Poroto Forest Reserve W 
of Isongole viliágé, at 2000 m alt. Corticolous. 14 April 1989, E. Farkas, S. et T. Pócs 
89128/LA, det. E. Farkas (VBI, BM, UPS, SUA). —  S Uluguru Mts. in Morogoro Dist­
rict. E edge of Lukwangule Plateau, Open granitic rocks of the gorge at Mgeta River falls, 
at 2350-2380 m alt. On shady rocks. 8-9 June 1988, T. Pócs, R. Ochyra & H. Bednarek 
88109/EB, det. E. Farkas (VBI).
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9. Sticta variábilis Ach., Lich. Univ., p. 455 (1810) (syn. S. 
papyracea Delise, Mém. Soc. linn. Normandie 2: 104 (1825).

S. variábilis was found in several localities in Tanzania in rainforests, 
submontane, montane, montane mossy forest between 1550 and 2570 m 
altitude. It alsó occurred in paramo vegetation at 3800-3900 m on Mt. 
Elgon, Kenya. All records are corticolous or ramicolous.

Specimens (24) examined: KENYA. Mount Elgon National Park, in the E side 
of the caldera, at 3800-3900 m alt. Giant Senecio barbatipes paramo vvith dense Alche- 
milla elgonensis undergrowth and Lobelia telekii, Euryops elgonensis. On Senecio bark. 
15-17 January 1992, T. Pócs & A. Szabó 9218/AF, det. E. Farkas (VBI). — TANZANIA. 
Arusha National Park, Meru Crater. Subalpine Erica arborea bush above Ngare Nanyuki 
Falls, at 2570 m alt. Corticolous on Erica arborea. 17 December 1988, T. Pócs fc Hel­
sinki Univ. Bot. Dept. 88305/O, det. E. Farkas (VBI). —  North Pare Mts. in Mwanga 
District. Kindoroko Forest Reserve. E ridge, W of Ndorwe viliágé. Montane mossy forest 
composed of relatively srnall trees (6-10 m) vvith tree ferns, at 2020 m alt. Corticolous. 
4 May 1990, T. Pócs, vvith F. N. R. Mioga 90072/O, det. E. Farkas (VBI). —  Uluguru 
Mts. Montane mossy forest on Palata Ridge between 1800-1900 m alt. Corticolous. 27 
November 1986, E. Farkas 86157/A, det. E. Farkas (VBI, BM, O, UPS, SUA). —  East 
Usambara Mts. Kwamkoro Forest Reserve. SE of Kwamkoro Tea Estate. Intermediate 
rain forest of Ocotea usambarensis, Cephalosphaera sp. at 900-1030 m alt. Corticolous. 
28 October 1986, E. Farkas 86214/YA, det. E. Farkas (VBI). —  Tanga Region, West 
Usambara Mts. in Lushoto District. Submontane rainforest with dominant Neuitonia bu- 
chananii and Aningeria adolfi-friderici around Kambi Falls, SW of Mazumbai Station, at 
1550-1650 m. Ramicolous. 21 May 1988, T. Pócs k  Helsinki Univ. Bot. Dept. 88077/F, 
det. T. Pócs (VBI, BM). —  West Usambara Mts. in Lushoto District. Montane evergreen 
forest 5 km E of Mgvvashi viliágé, on the W slopes of Gonja Hill, at 1600-1700 m alt. 
Corticolous. 17 October 1988, T. Pócs k  H. Krog 88205/BB, det. H. Krog (VBI, BM, B). 
— West Usambara Mts. Mazumbai. Montane rainforest around Kambi Falls, at 1600 
1750 in alt. Ramicolous. 8 December 1989, T. Pócs, with Helsinki University 89256/F, 
det. E. Farkas (VBI). —  West Usambara Mts., Shagayu F. R. Mossy cloud forest 2 km 
SW of the Shagein peak, on a summit at 2000-2150 m alt. Corticolous. 15 March 1984, 
A. Borhidi 8445/G, det. II. Krog (VBI, O). —  West Usambara Mts. Shagayu Forest Re­
serve. Road side and forest edge, SE rangé of Shagein at 1850-1950 m alt. Corticolous. 
21-22 October 1986, E. Farkas 86204/G, det. E. Farkas (VBI). —  West Usambara Mts. 
Shagayu Forest Reserve. SE rangé of Shagein. Montane evergreen forest at 1850-2050 
m alt. Corticolous. 22 October 1986, T. Pócs 86205/D, det. E. Farkas (VBI). —  West 
Usambara Mts. Shagayu Forest Reserve. Summit 2.5 km S of the main peak of Shagein, 
in elfin forest more or less mossy type with many epiphytes, at 2100 m alt. Corticolous. 
22 October 1986, E. Farkas, T. Pócs 86206/GA, det. E. Farkas (VBI, BM, UPS, SUA).
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10. Sticta weigelii (Ach.) Vainio, Acta Soc. Fauna Flóra Fenn. 
7(7): 189 (1890).

One of the most frequent Sticta species in this matériái. Found in Ke­
nya, Tanzania and Zaire between 1250 and 3600 m elevations in various 
vegetation types írom submontane, montane zones to subalpine paramo ve- 
getation, Erica, Philippia heath, alsó in secondary grassland communities. It 
covers various substrate types, corticolous, ramicolous, alsó grows on rocks 
and decayed trunks.

Specimens (21) examined: KENYA. Mount Elgon National Park on the ESE 
slopes. Secondary grassland with scattered Ericaceae or open Erica arborea stand rep- 
lacing evergreen mist forest after üres, on the SE slope of Chemwote, at 3200-3300 m 
alt. On Erica bark. 11-27 January 1992, T. Pócs, M. S. Chuah, E. M. Kungu and stu- 
dents 9212/BX, det. E. Farkas (VBI). — Mount Elgon National Park, in the E side of 
the caldera, at 3800-3900 m alt. Giant Senecio barbatipes paramo with dense Alchemilla 
elgonensis undergrowth and Lobelia telekii, Euryops elgonensis. On Senecio bark. 15- 
17 January 1992, T. Pócs & A. Szabó 9218/BH, det. E. Farkas (VBI). —  TANZANIA. 
Arusha National Park, Meru Crater. Subalpine Stoebe-Erica bush with scattered Agauria 
and Juniperus trees on the crater iloor, at 2570 m alt. Corticolous on Agauria. 17 De­
cember 1988, T. Pócs & Helsinki Univ. Bot. Dept. 88303/F, det. H. Krog (VBI, B, UPS, 
SUA). —  Kilimanjaro Mts. Shira Route. Montane evergreen forest at 2600 m alt. near to 
the forestline, dominated by Nuxia congesta, Podocarpus latifolius, P. falcatus, Junipe­
rus excelsa, Hagenia. Corticolous. 17 February 1990, T. Pócs, with J, Linden 90028/E, 
det. E. Farkas (VBI). —  Kilimanjaro Mts. Mweka Route. Subalpine Erica arborea heath 
(2-3 m tall) around Mweka Base Hűt, at 2900-3030 m alt. Ramicolous on Erica arbo­
rea, at 3100 m. 9 June 1990, T. Pócs, with D. Harrison & J. M. Mushy 90130/PB, det. 
E. Farkas (VBI). —  Kilimanjaro Mts. Subalpine Philippia heath along Machame Route, 
near and above the hűt, at 3000-3600 m alt. Corticolous on Erica arborea. 5-6 April 
1984, T. Pócs 6978/W , det. H. Krog (VBI, O). —  Kilimanjaro Mts. Ericaceous heath 
above the Machame Hűt at 3050 m alt. Corticolous on Erica arborea. 8-9 August 1986, 
T. Pócs & B. O. van Zanten 86130/AE, det. E. Farkas (VBI, BM). —  Mindu Hill WSW 
of Morogoro town. Mist effected Uapaca kirkii woodland on the S end of the main ridge 
at 1250 m. Very rich in epiphytic and terricolous bryophytes. Corticolous. 5 June 1988, 
T. Pócs, R. Ochyra & H. Bednarek 88102/AP, det. E. Farkas (VBI). —  Nguru Mountains 
in Morogoro District. Submontane evergreen forest in the valley below Maskati Mission. 
Wet, half-shady, rocky habitat at 1400-1500 m alt. Saxicolous. 17-18 March 1988, S. & 
T. Pócs 88043/LB, det. E. Farkas (VBI). —  Nguru Ya Ndege Hill NNW of Morogoro 
town. Submontane rainforest on 1300 m alt., dominated by Newtonía buchananii. Cor­
ticolous. 22 October 1988, T. Pócs & E. Knox 88252/Q, det. E. Farkas (VBI, BM). — 
Mbeya Region. Poroto Mts. In montane rainforest on the way to Ngozi crater at the 
SE edge of Poroto Forest Reserve W of Isongole viliágé, at 2000 m alt. Corticolous. 14
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April 1989, E. Farkas, S. fc T. Pócs 89128/LB, det, E. Farkas (VBI). —  Poroto Mts. 
On the N slope of Mt. Rungwe SE of Isongole viliágé in Ericaceous heath just above the 
natural forest line at 2400 m alt. Lignicolous. 15 April 1989, E. Farkas 89130/LA, det. E. 
Farkas (VBI). —  S Uluguru Mts. Montane forest on the W escarpment of Lukwangule 
Plateau near Ulindi rocks, at 2250-2300 m alt. (Corticolous/ramicolous?) 14 March 1986, 
T. Pócs 8628, det. E. Farkas (VBI). —  S Uluguru Mts. in Morogoro District. E edge of 
Lukwangule Plateau. Open granitic rocks of the gorge at Mgeta River falls, at 2350-2380 
m alt. On shady rocks. 8-9 June 1988, T, Pócs, R. Ochyra & H. Bednarek 88109/EA, 
det. E. Farkas (VBI). —  ZAIRE. Kahuzi-Biega National Park NW írom Bukavu town 
in Kivu Province. Podocarpus forest, bamboo thicket and Philippia heath on the small 
isiét of “Lushanja” bog, SW írom Camp Biega, at 2400 m alt. On bark of Agauria tree. 
1 September 1991, T. Pócs 91142/AB, det. H. Krog (VBI).

Sticta weigelii var. xanthotropa  (Krempelh.) Hue, Nouv. 
Archs Mus. Hist. nat., Paris, Sér. 4, 3: 96 (1901).

S. weigelii var. xanthotropa lives in lower elevation than S. weigelii, at 
900-1200 m. It was found in a Tanzánián dry evergreen forest on rocks.

Specimen (1) examined: TANZANIA. Tanga Region, SW írom West Usambara 
Mts. Sclerophyllous, dry evergreen forest on the N ridge of Maii Iiill, at 900-1200 m alt. 
Saxicolous. 28 January 1985, T. Pócs 8523/F, det. II. Krog (VBI).

Remarks on distribution data

Six species of Pseudocyphellaria and 10 species of Sticta were identified 
in the presented collections.

Pseudocyphellaria grows in a relatively lower elevation rangé, in un- 
derstorey of shady rainforests compared to Sticta. The latter more often 
was collected írom elevations higher than 3000 m above see level where due 
to the more open subalpine or alpine, often rocky vegetation types lichens 
meet diíferent light conditions and alsó often changing relative humidity. 
Figure 2 presenting the elevation rangé of each species of the two genera 
treated in this paper is in a good correlation with the one published by 
(G a l l o w a y  h  A r v id s s o n  1990). Pseudocyphellaria species alsó occur in 
Ecuador found in comparable elevation rangé with the East African species.

It would be worth to investigate the correlation further between the 
photobiont content and the elevation rangé of the species. These records 
suggest that occurrence in higher altitudes than 3000 m might correlate 
with blue-green alga (cyanobacteria) as primary photobiont. Sticta species 
occurring in higher elevations containing cyanobacteria usually. Those Sticta 
species (5. dichotoma, S. variábilis) which have green alga as a primary
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photobiont were found alsó in lower elevations. Similarly Pseudocyphellaria 
crocata living with cyanobacteria in symbiosis grows alsó above 3000 m.

Concerning to the substrate a similar observation can be made. Species 
with cyanobacteria grow more often on rocks and decayed trunks, thin twigs 
of Erica arborea (found more typically in higher elevations) while other 
species with green alga photobiont grow usually on bark of tree trunks and 
thick branches and twigs.

There is a rem arkable difference between the two genera in Chemical 
contents too. W h ile  Pseudocyphellaria is rich in various Chemical substances, 
pigm ents, triterpenoids, Sticta is alm ost entirely in lack o f any Chemicals. 
W h a t can be the role o f the various Chemicals and the lack of substan­
ces in the various distribution patterns of the Pseudocyphellaria and Sticta 
species?

There axe attempts to study the ecophysiology of these groups (e.g. 
( G r e e n  &  L á n g é  1991, G r e e n  et al. 1991). Still it needs further careful 
studies, precise experimental works, higher knowledge of biochemistry and 
ecophysiology of lichenized fungi.

One might think that both the taxonomic groups and the geographic 
area presented here axe overcollected compared to others. However fór the 
better knowledge of the infraspecific or infrageneric variation both the study 
of freshly collected specimens and the study of former herbárium materials 
with new methods (e.g. the application of the recently so popular mole- 
cular techniques) is necessary. Tropical rainforests are probably the most 
endangered of all natural vegetation types. Would it be possible to collect 
lichens presented in this paper today? This unanswered question helps us to 
understand the importance of the collecting activity of T. Pócs and others.
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Fig. 1. The investigated areas. Names o f  countries visited indicated 
on the map o f  Africa: Comoro Islands, Kenya,
Madagascar, Rwanda (R), Tanzania, Uganda, Zaire.
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Fig. 2. Altitudinal distribution of species of Pseudocyphellaria (6) and 
Sticta (10) in East Africa, based on coilections presented here. Number 
of specimens investigated given in brackets. Photobiont type is indicated: 
continuous line =  cyanobacterium, dotted line =  green alga.
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Neorutenbergia usagarae (Dix.) B iz. & P ócs, 1974.
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Tanzania, South Pare Mts.
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Abstract. One of the main objectives of our study was to detect the actual 
ecophysiological state of species which use different habitats and life forms of the wet 
evergreen forest ecosystem within the boundary of Namdapha National Park (Arunachal 
Pradesh, India). The other goal was to test the usefulness of portable non-invasive chloro- 
phyll fluorescence method fór describing somé ecophysiological processes in tropical rain- 
forest. The measured plánt species and their individuals grew either soliterly or in stand 
and there were stressed (liigh light-, heat- and water deficit stress) and non stressed 
speciesThe field chlorophyll fluorescence measurement can demonstrate the physiological 
differences of the various life forms of the tropical wet evergreen forest species and it is 
feasible to detect stress responses caused either by naturally occuring stress factors or 
anthropogenic perturbations in an early, non-visible state. Therefore the method can be 
very useful both fór monitoring the status of the vegetation in the natúré conservation 
areas of the tropical rainforest region and fór managing a sustainable forestry and to 
follow the effects of tropical deforestation.

Keywords: chlorophyll fluorescence, ecophysiology, it in situ measure­
ment, life forms, non-destructive, stress, tropical vegetation

Abbreviations: Fv/Fm: the maximai photochemical efflciency of PS 
H, ílj,i'- the variable chlorophyll fluorescence decrease ratio, NPQ: non pho­
tochemical quenching
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In trodu ction

Many ecophysiological problems involving tropical ecophysiology and 
deforestation require somé measure of the vitality or photosynthetic capa- 
city of the plants. Concerning photosynthesis gas-exchange measurements 
in any case tend to be time-consuming, and axe nőt always easy to carry 
out in the field. TJptake of 14C02 (e.g. Penny & Bayfield, 1982) is a very 
sensitive method and it can be used on even minute species, bút scintil- 
lation counting is inherently destructive of the matériái. In recent years, 
chlorophyll íluorescence has become recognised as a powerful non-invasive 
technique in higher-plant physiology (Krause & Weis, 1991; Jones, 1992). 
It has been extensively used, both in fundamental studies of the photosynt­
hetic mechanism in vivő, and in ecophysiology (Lichtenthaler, 1988). In 
particular, close relationships have been demonstrated between appropriate 
chlorophyll-fluorescence measurements and photosynthetic CO2 uptake (Se- 
aton & Walker, 1990). Seel, Baker & Lee (1992) used the ratio of variable to 
maximum íluorescence, FvjF m, in their analyses of photosynthesis (Tuba et 
al., 1997). The functioning of photosystem II (PS II) is the most sensitive 
indicator of the photosynthetic apparátus. Measurements of PS II activity 
provide a means of rapidly and non-destructively probing of photosynthetic 
characteristics in the field (Long et ah, 1994; Ball et al., 1995; Dulay et al., 
1998).

The majority of the field ecophysiological measurements are focused on 
the temperate vegetation while tropical areas are nőt widely represented in 
spite of possessing the highest species and vegetation diversity of the Earth. 
During the pást 10 years, biodiversity has become a focal point o f different 
natural and social Sciences (Porembski & Barthlott, 2000). One of the ma­
jor large scale disturbances to the worlds forest is timber harvesting and 
it is one of the most conspicuous aspects of contemporary global change. 
Deforestation occurs almost everywhere in the world bút the highest ra- 
tes (0.8-1.2 percent/year) can be observed in the tropical regions (Loreau 
et al., 2002). Trees are the dominant and essential elements o f the forest 
ecosystems, especially in the wet evergreen forest where the trees consist 
the majority of the biomass and give habitats to thousands of species, bút 
the diversity and abundance of mosses and liverworts (including epiphyl- 
lous liverworts) are alsó significant (Pócs, 1996). Because of the mentioned 
importance and there sensibility to any kind of disturbance wet evergreen 
forest trees are one of the best indicators of the tropical forest ecosystems. 
One of the most suitable method to detect the stress state of the plants 
in field “in situ” is the chlorophyll a íluorescence measurement (Hall et al., 
1993; Lüttke, 1997).
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In 1999 a botanical and ecophysiological expedition has been organized 
by the professor’s assistants and PhD students of the Department of Botany 
and Plánt Physiology of the Szent István University. Now we axe presenting 
the ecophysiological part of the scientific results of this research trip. One of 
the main objectives of our study was to detect the actual ecophysiological 
state of species which occupy diíferent habitats and use various hfe forms of 
the wet evergreen forest ecosystem like giant and médium size trees (indige- 
nous, often endemic species), shrubs, perennials, epiphytes, hanas and even 
weeds. The other goal was to test the usefulness of portable non-invasive 
chlorophyll-a fluorescence method fór describing ecophysiological processes 
in tropical rainforest.

M aterials and m ethods

Site descrip tion

The area chosen is the richest one in species and habitats in Tropical 
Asia and situated in the Northeastern tip of India. Namdapha National Park 
and Tiger Reserve (Changlang district, Arunachal Pradesh) is spread in an 
area of 1,850 km2 rugged terrain. Though located at 27 degrees north írom 
the Equator hence being in the sub-tropical zone has tropical climate, the 
higher parts of the reserve, which are mountainous and rugged, experience 
cold and temperate conditions around the year. Concerning fór the climatic 
characteristics the average minimum and maximum temperature is 17.7 °C 
and 29.5 °C in the tropical zone, while 2.4-21.4 °C in cold humid areas. 
Similarly, rainfall is very variable — excessive in the tropical part (3000 
mm) and scanty (1900 mm) in the higher reaches. The park receives heavy 
rain almost throughout the year and practically without any dry months. 
Perhaps no other conservation area in the world has a wider altitudinal 
variation than the Namdapha National Park that rises from 200 m to 4,571 
m in the snow-capped mountain. This variation rises the growth of diverse 
habitats of flóra and fauna. Another unique feature of Namdapha is its 
location at the junction of the Indián sub-Continental biogeographic region 
and the Indo-China biogeographic region. The vegetation can be broadly 
classified intő tropical wet evergreen, temperate and alpine depends on the 
elevation (200-4571 a.s.l.), bút the tropical and subtropical evergreen forest 
predominate the area. Among others the low-land tropical wet evergreen 
forests of Namdapha National Park holds the largest Dipterocarpus forests 
in India and give shelters to huge number of rare, endangered and threatened 
taxa as well as a rich gene pool of indigenous crop plants aiong with their
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wild relatives and ecological variants, such as the wild banana (Musa sp.), 
citrus ( Citrus sp.) and mangó (Mangifera indica) (Hajra et al., 1996a & b). 
Nomenclature follows “A Contribution to the Flóra of Namdaplia” (Hajra 
et al., 1996a).

M eth ods used

The 26 species were selected from a wet tropical forest in the territory 
of the national park, described above. The in situ field measurements were 
performed within two days (24th and 25th of November, 1999), in two diffe- 
rent bút close places (the distance is 20 kms) near Deban and Miao viliágé. 
During the measurements climatic conditions (RH: 78-82%, temperature: 
23-25 °C), elevation (250-260 m a.s.l.) and forest type (wet tropical everg- 
reen forest) were similar. Ecophysiological measurement was carried out on 
species which occupy different life forms in the rainforest ecosystem like 
giant and médium size trees (indigenous, often endemic species), shrubs, 
perennials, epiphytes, lianas and even weeds. The observed plánt individu- 
als grew either soliterly or in stand and there were stressed and non stressed 
species.

The investigation was carried out by a portable chlorophyll-a fluoro- 
meter (PEA, Hansatech, UK), which could be used as an eífective non- 
destructive, in vivő probe of photosynthetic performance in a wide rangé of 
species from the mosses to the flowering plants. All experiments were per­
formed on intact leaves after a 20 minutes dark adaptation. At least three 
repetition have been done on the individuals’ leaves selected fór measure­
ment with identical position and light environment. The maximai photo- 
chemical efficiency of PS II (Fv/Fm) and the variable fluorescence decrease 
ratio (Rfd =  (Fm — Fs)/Fs) measured at 695 nm were calculated írom the 
clorophyll-a fluorescence induction kinetics (Lichtentaler, 1988).

Results and conclusions

Generally accepted that the species those Fv/Fm values higher than 
0.800 have optimál photosynthesis (e.g. Lichtentaler & Rinderle, 1988), bút 
species below this value probably are stressed. As Fig.l shows there is a sig- 
nificant difference between the FvjF m values of the stressed and non stres­
sed species. Fór example this stressed plánt is the epiphyte Asplenium nidus 
whose neighbour trees was cutted (except its hőst tree). This disturbance 
increased irradiation, decreased its photosynthetic activity and simultane-
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ously caused higher evaporation. This noticeable separation between the 
species can be seen in Fig.2 too where (Fs — Fo)/Fo values below zero indi- 
cate adaptation to the changing environment like Pterospermum acerifolium 
and Alangium chinense. The above-mentioned two médium sized tree gro- 
wing in stand naturally were seriously efFected by clearing around them 
recently and during o u t  measurement were at the beginning of adaptation. 
Another group contains the moderately stressed species with Fv/Fm values 
between 0.75-0.8 and those (Fs — Fq)/Fq values axe alsó low, axound zero. 
Nevertheless the two third of the measured plants had normally high these 
two characteristic photosynthetic chlorophyll fluorescence values (Schreiber 
& Bilger, 1993). This clearly demonstrates that primary charge separation is 
more efficient in those plants which axe growing in stand compare with soli- 
tary species of the rainforest. Further, the higher Fi values (data nőt shown) 
of the stressed specimens indicate a deceleration of the Q^ — > Q B elect- 
ron transfer within the photosynthetic electron transport. Consequently, the 
elevated proportion of (higher Fi) in the stressed group results in a lar- 
ger fraction of closed reaction centres incapable of stable charge separation, 
and thus in a decrease in the light-limited quantum efficiency of the PS II 
photochemistry ((Schreiber et al., 1995).

Although Rfd paraméter was previously interpreted clearly as “vitality- 
index” (characterises the potential photosynthetic activity of the leaves 
(Lichtentaler, 1988; Lichtentaler & Rinderle, 1988)) according to the Fig. 
3. there is nőt so significant correlation between the II jd paraméter and the 
physiological state of the plants. Based on the Rjd values less species seems 
to be stressed than using Fv/Fm values. Additionally until the Nephrolepis 
cordifolia, Dipterocarpus retusus and Bauhinia purpurea species were part 
of the groups with optimál photosynthesis on the basis of Fv / Fm, according 
to the Rjd these species belongs to the seriously stressed group. Probably 
the Fv/Fm values reflect more accurately the physiological status of the 
plants furthermore Rfd value is nőt vitality, rather isolated fragment of non 
photochemical quenching (NPQ) during stress hke in the mosses during 
desiccation (Csintalan et al., 1999).

The difference between the Rjd and Fv/Fm parameters is well notice­
able in Fig. 4-a and 4-b too. Comparing the taxonomically created groups in 
both case the Dicotyledon trees have the lowest values because amongs them 
were the most stressed species (this caused the great deviation). The only 
difference can be observed in the group of Pteridophytes bút they contain 
the least stressed species therefore both photosynthetic parameters belong 
to optimál non-stressed physiological rangé.

Because of the importance, diversity and complexity of thfe tropical 
evergreen trees we have analyzed them separately (Fig.5). The species gro-
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wing soliterly (the neighbour trees were cutted) have lower Fv/Fm and R j,í 
values, because they are just attending to adaptate fór this stress. Amongs 
the soliter species the Bauhinia and Dillenia are widely distributed (in anot- 
her vegetation types, too) and have stronger ecological tolerance so they can 
be adapted better to this stress and this can be seen in the higher Fv/Fm 
values. From the species growing in stand the Magnólia and Aesculus have 
the lowest Fv/Fm values because they did nőt reach their maximai size and 
therefore they nőt obtained optimál irradiance. The dominant species of this 
forest like Dipterocarpus and Terminállá had the highest Fv/Fm values.

Our field chlorophyll fluorescence measurements were able to demonst- 
rate the physiological differences of the various life forms of the tropical 
evergreen forest and it seems to be feasible to detect stress responses caused 
either by naturally occuring stress factors or anthropogenic perturbations 
in an early, non-visible state. Therefore the chlorophyll a fluorescence met- 
hod can be very useful both fór monitoring the status of the vegetation 
in the natúré conservation areas of the tropical region and fór managing a 
sustainable forestry and to follow the effects of tropical deforestation.
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List & acronym s o f  investigated species (authors listed in the “A 
Contribution to the Flóra of Namdapha” [Hajra et ah, 1996]): 

Pteridophytes
Asplenium nidus, ASP (Aspleniaceae)
Cyathea spinulosa, CYA (Cyatheaceae)
Nephrolepis cordifolia, NÉP (Nephrolepidaceae)
Tectaria polymorpha, TEC (Tectariaceae)
Selaginella hookeri, SEL (Selaginellaceae)

Dicot trees
Aesculus assamica, AES (Hippocastanaceae) 
Alangium chinense, ALA (Alangiaceae)  
Bauhinia purpurea, BAU (Caesalpiniaceae) 
Dillenia indica, DIL (Dilleniaceae) 
Dipterocarpus retusus, DIP (Dipterocarpaceae) 
Magnólia hodgsonii, MAG (Magnoliaceae) 
Pterospermum acerifolium, PTE (Bombacaceae) 
Terminalia myriocarpa, TÉR (Combretaceae)

Dicots:
Ageratum conyzoides, AGE (Asteraceae) 
Bidens pilosa, BID (Asteraceae)
Boehmeria glomerulifera, BOE (Urticaceae)
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Clerodendrum colebrookianum, CLE (Verbenaceae) 
Lantana camara, LAN (Verbenaceae)
Laportea terminális, LAP (Urticaceae)
Mikania macrantha, MIK (Asteraceae)
Oxyspóra paniculata, OXY (Melastomataceae)

Monocots
Bambusa tulda, BAM (Poaceae)
Colocasia fallax, COL (Araceae)
Commelina paludosa, COM (Commelinaceae)  
Costus speciosus, COS (Costaceae)
Musa velutina, MUS (Musaceae)
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F ig .l Chlorophyll fluorescence Fv/Fm ratios measured at 695 nm of 
the investigated species in the wet evergreen forest (24-25/11/1999; Deban 
& Miao, Axunachal Pradesh, India)
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E/Fm values
g  stressed species witli beginning adaptation 
9 moderately stressed species 
O  species witli normál photosynhetic values

Fig.2 Correlation between the chlorophyll fluorescence Fv/Fm ratios 
and the chlorophyll fluorescence decrease ratio (Rj,i) values measured at 695 
mn of the investigated species in the wet evergreen forest (24-25/11/1999; 
Deban & Miao, Arunachal Pradesh, India)
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Fig-3 The average values of chlorophyll íluorescence decrease ratios 
measured at 695 nm (Rfd)  of the investigated species in the wet evergreen 
forest (24-25/11/1999; Deban & Miao, Arunachal Pradesh, India)
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Fig.4 .a  The average values of chlorophyll fluorescence Fv/Fm ratios of 
various ecological groups of the measuied species in the wet evergreen forest 
(24-25/11/1999; Deban & Miao, Arunachal Pradesh, India)
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Fig. 4 .b  The average valiies of chlorophyll fluorescence decrease ratios 
measured at 695 írni {Rfd)  of various ecological groups in the wet evergreen 
forest (24-25/11/1999; Deban & Miao, Arunachal Pradesh, India)
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Fig.5 The average values of chlorophyll fluorescence Fv/Fm ratios and 
chlorophyll fluorescence decrease ratio (R/d) values measured at 695 nm of 
the investigated tree species in the wet evergreen forest (24-25/11/1999; 
Deban & Miao, Arunachal Pradesh, India)
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Abstract. The study dealing with the development, spreading, ecology and ceno- 
logical relation of Heracleum mantegazzianum  invasive stands distributed alongside the 
stream Borzó, West Transdanubia (Hungary). It was demonstrated that the spreading 
strategy is influenced by the phenology and structure of populations, distinguished a ju- 
venile phase and an aduit phase (flowering and fruiting only once before senesting). The 
regenerative growth is restricted to the vegetatíve (juvenile) phase, The original diaspore 
spreading is the passive autochory, completed occasionally by the hydrochoric and ant- 
ropochoric spreading.

The H. mantegazzianum  stands phytosociologically belong to the classes of Galio- 

Urticetea, A rtem isietea , M olinio-Arrhenatheretea. The ceno-ecological role of the species 
and the H eracleum  mantegazzianum  derivate community are well expressed by the eco­
logy of the species Aegopodium  podagraria and Urtica dioica. In the studied area, the 
Giant Hogweed populations prefer fresh and moist sites, moist roadsides, riparian habi- 
tats with good nutrient level realized by the alliance of Senecion fiuviatilis.

In trod u ction

During the years 1993-1994, when we explored and studied the flóra 
and vegetation of Vas county, overviewed and summarised the ecology, flo- 
ristic composition and the distribution of natural, seminatural and antropo- 
genous plánt communities in the area of western Hungary, our attention was 
attracted by somé tafl giantiform plánt populations of Apiaceae, spreaded 
alongside the stream Borzó, in fresh and moist sites, damp places and waste 
ground, forming sometimes dominant riparian stands between the localities 
Vép and Bozzai (HU: 8766/3, 4). After futher investigation on the interesting 
plánt matériái, it has been registrated to the Heracleum mantegazzianum 
agg. (Kovács 1996, Kovács-Takács 1997).
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At the ü l. Conference of the “Actually Studies on the Flóra and Vege- 
tation in Hungary” (Szombathely, 1999) we presented our first observations 
and results about the íloristical, ecological and phytosociological aspects 
regarding the Giant Hogweed population in West Transdanubia. The pre- 
sent paper continues to give other scientific aspects, regarding especially the 
taxonomy, development, communities and veget ation ecology of the Giant 
Hogweed invasive populations naturaHzed alongside the stream Borzó (West 
Hungary).

Heracleum mantegazzianum is a native herbaceous species of the subal- 
pine zone (írom 1,700 to 2,300 m) in the Caucasus Mountains and south-west 
Asia, which became naturalized in Central Russia and Europe in the nine- 
teenth century (Hegi 1965, Tiley et al. 1996). It was introduced to Western 
and Central Europe around 1850 as an ornamental plánt intő gardens and 
parks, from which the escapes and colonization have been realized along the 
watercourses in many countries (Lundström 1984, Clegg, Grace 1974, Pysek
1991). In the last decades the generál distribution has increased especially 
alongside the river-banks, streams, damp places and waste grounds. Secon- 
dary spread reflects strong antropogenic iníluences on the landscape and 
occurs in wet meadows, eutrofied forests, roadsides, railway tracks, refuse 
dumps, generally nitrophilous sites and vegetation, fresh to moist sites with 
high nutrient levels.

Nowadays Giant Hogweed is considered in Europe as an invasive alien 
herbaceous perennial, as a neophyta and ergasiophyta species with a con- 
tinuous increasing distribution, being foimd and maxked in most European 
countries: Austria, Belgium, British Isles, Czech Republic, Denmark, Fin- 
land, Francé, Germany, Hungary, Ireland, Italy, the Netherlands, Norway, 
Russia, Slovakia, Sweden, Switzerland, Ukraine (Andersen 1996, Clegg and 
Grace 1974, Ludström 1984, Oschmann 1996, Pysek 1991, Soó 1980, Tiley 
et al. 1996).

Taxonomical aspects

The type of species was described as Heracleum mantegazzianum by 
Sommier and Levier in 1895 (Brummitt 1968), nevertheless more descrip- 
tive names have been used: H. giganteum Fischer ex Hornem, H. villosum 
Fischer ex Sprengel, H. speciosum Weinm., H. persicum Desf. ex Fischer, 
H. asperum Bieb., H. caucasicum Stévén, H. steveníi Manden., H. pubescens 
(Hoffm.) Bieb., H. sibiricum Sphalm etc. So, somé confusions may exist in 
the earlier literature between similar related species. After Brummitt (1968) 
the taxonomy and nomenclature of naturalized Giant Hogweeds populations
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from south-western Asia are nőt uniform. Morphologically the populations 
can be very variable and the H. mantegazzianum group probably includes 
alsó the distinct bút occasionally naturalized types like H. lehmannianum 
Bungle, H. persicum Desf. and H. wilhelmsii Fischer et Avé-Lall.

The typical H. mantegazzianum forms are biennial or perennial mo- 
nocarpic herbs, the stem up to 10 cm thick at the base and 2-5 m tall, 
hollow, ridged. The leaves blades up to 250-300 cm, ternately or pinnately 
divided in varying degree, pinnately lobed. Flowers in compound umbels 
up to 50 cm in diameter, with 50-150 unequal rays, the terminál umbel is 
largest, petals are white or rarely pinkish, the fruits 9-14 mm are glabrous 
or villous dorsally compressed with two wigned mericaps. Somé of the main 
characteristics of the related taxa are the following (Brummitt 1968, Stace
1992):

Characters

Stem height [cm] 
Umbels wide [cm] 
Umbels rays [No] 
Leaves form

H. mantegazzianum

200-500
20-50
50-150
pinnate, ternate or 
simple, ternately to 
pinnately lobed

H. pubescens

60-80
10-12
15-20
ternate to pinnate, 
the segments 
pinnately lobed

H. persicum

80-250
20-50
50
pinnate or ternate, 
the segments more 
divided

The botanical literature related to the Giant Hogweed populations na­
turalized mostly in Northern, Western and Central-Europe indicates them 
to belong to one taxon only, H. mantegazzianum Sommier et Levier. Earlier 
names used in different countries probably refer alsó to this taxon. Hybrids 
described in England and recorded alsó in Germany: H. sphondylium X H. 
mantegazzianum (Stace 1992, Oschmann 1996). Several references point out 
the relationship between chemical composition and photodynamic proper- 
ties of furanocumarins that produced phytodermatitis in mán (Camm et al. 
1976, Tiley et al. 1996).

In Hungary data about the subspontaneous spreading and the fost 
naturalized records of Giant Hogweed were indicated by Soó (1966 without 
localities) and published with localities (Zirc, Szombathely, Szarvas) alsó 
by Soó (1980, apud Priszter), and Priszter (1978). The main Hungárián 
references to the Heracleum mantegazzianum group are the following:

• 1925: “Established once near Budapest alsó the H. persicum Desf.” 
(Jávorka, S. 1925, p. 792.)

• 1951: “H. mantegazzianum Somm. et Lev.: the leave blades are ter­
nately or pinnately divided on 3-5 lobes, very larges (mostly 1,5-3,0 m), 
fruits villous and prickled, giant ornamental plánt-. H. persicum Desf.: once 
adv. (Bpest + ) ” (Soó, R., Jávorka, S. 1951, I. 425.)
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• 1966: “Heracleum persicum Desf. 1840 (H. trichocarpum Borb 1879). 
Originated írom Persia H., once ornamental plánt, running wild (Budapest 
+ ), ephemerophyta” [...] “H. Mantegazzianum Somm. et Lev. 1894. Cau- 
casian species, tall stature ornamental plánt sometimes escaped. H. July- 
August, 2n: 22” (Soó, R. 1966, H. p. 487.)

• 1980: “H. Mantegazzianum. Subspontaneous in localities: Zirc, Szom­
bathely, Szarvas (Priszter, Sz.)” (Soó, R. 1980, VI. p. 69. Addenda et cor- 
rigenda ad tomus I-IV.)

• 1994: “H. mantegazzianum (H. sosnovskyi ?). Prequent in the floodp- 
lain axea of the river Tisza between Tiszabecs and Tiszacsécse” (Fintha, I. 
1994, p. 130.)

• 1995: “Spreading of subspontaneous Heracleum species in Europe” 
(Terpó, A. 1995, Summary, p. 41.)

• 1996: 11Heracleum mantegazzianum Sommier et Levier., Oriszentpé- 
ter: near the river Zala. ap. Bálint et al. 1993” (Balogh, L. 1996, Savaria 
23/2, p. 299.)

• 1996: “Heracleum mantegazzianum Somm. et Lev., Vép-Bozzai, Szom- 
bathely-Kámon: spreading invasive populations” (Kovács, J. A. 1996., incl. 
Molnár, Zs. 1996/1997 Diss. p. 49.)

• 1997: “ H. mantegazzianum Somm. et Lev., Keszthely: spreading in­
vasive populations” (Dancza, I. 1997, Kitaibelia 2 (2): p. 213.)

• 1997: “H. mantegazzianum Sommier et Levier, Vép-Bozzai: spreading 
invasive populations” (Kovács, J. A., Takács, B. 1997, Kitaibelia 2 (2): p. 
222.)

• 2000: “H. mantegazzianum Somm. et Lev. (H. sosnovskyi Manden. ?). 
Subspontaneous in the floodplain axea of the river Tisza between Tiszabecs 
and Tiszacsécse ap. Terpó, A. In: Fintha, I. 1994” (Simon, T. 2000, p. 290.)

After the year 2000, other new records have been indicated (Bauer 2001, 
Balogh et al. 2002). However, the main recent distribution patterns recor- 
ded in the Central European Mapping System are the following: 8766/3, 
4 (Vép-Bozzai), 8773/1 (Zirc, Csesznek), 9269/1 (Keszthely), 8281/3 (Vác- 
rátót), 8085/3 (Mátraszentistván), 7802/4 (Tiszabecs-Tiszacsécse). Terpó’s 
opinion (1994, 1995) is interesting about the origin and registration of the 
records especially írom the NE Hungary, alongside the river Tisza on the 
Hungarian-Ukrainian bordér region. It is possible that this plánt matériái 
belongs to the H. sosnouiskyi Mándenová. This species has been cultivated 
and used in Poland, Russia and Ukraine as forage silage fór cattle. Subs­
pontaneous populations have been alsó reported in Russia and Ukraine. The 
populations require further investigation. A summary about the Hungárián 
contributions is given by Dancza (2003).
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D evelopm ent and ph en ology

In order to have reliable and thorough documentation on the develop­
ment and phenology of the Giant Hogweed plánt individuals and stands, we 
organized fleld observation and laboratory studies on the plánt matériái si- 
tuated in the strictly floodplain area of the stream Borzó, between Vép and 
Bozzai with the field characteristics: altitude with 178-184 m, the mean 
annual temperature is 9.3 °C, the annual rainfall is 750 mm, wet, stream- 
side riparian vegetation (West Transdanubia). The survey organized in the 
period of 1997 to 1999 mainly demonstrated that the populational struc- 
ture shows a charecteristic composition because in every small population 
without the new annuals can be present biennal, triennal and alsó perennial 
plants (Kovács 1999). They differ morphologically and physiologically. One 
of the phenological characteristics of the perennial H. mantegazzianum plánt 
individuals is that they have a vegetative, juvenile phase and another, aduit 
phase (flowering and fruiting only once before senescing). The regenerative 
growth (after cutting etc.) is restricted only to the vegetative (juvenile) 
phase, the aduit plants with leaves and flowers, after flowering and fruiting 
become senescence. This situation contributes to the realization o f an own 
populational structure, which influences the strategy of spreading.

Our observation on the development and phenology has summarized 
the development of plánt individuals írom seeds, development of perennial 
individuals and the distribution of diaspore, the distribution of seedlings 
aiound the senesced mother plats (Figures 1-3).

The development of plánt individuals írom seeds, the seedlings and the 
juvenile phase establishment can be observed in Fig. 1. The initial growth 
from seeds, the seedling stage is generally slow, the seedlings emerge with 
cotyledons and the primary leaf in 7 to 8 weeks after a long winter frost 
period, the second leaf appearing after around 12 weeks (about 20 March), 
the juvenile phase finishes after 18 to 19 weeks (early May). The new true 
leaves and the leaves rosette develop from May to the end of June with 
a maximum vegetative development in the second part of June. The new 
(annual) plánt individuals do nőt realize a generative phase. In the second 
and subsequent years, leaf growth becomes expansive, more competitive.

The development of perennial individuals (Fig. 2) in the vegetative 
phase (weeks 12 to 19, generally from 15th March to 30th April) is similar 
to the development of juvenile plants develop ed a year ago, bút normally 
is followed by the generative phase (middle of June). Flowering depends 
on the plánt vigour of previous vegetative growth, extends in the observed 
field from 10th to 25th June, the fruit ripening is realized during July and 
August, beginning with the main terminál umbel. The seed dispersal oc-



278 Kovács, J. A.

curs from August to the first part of October. It is very important, that 
after flowering and seed spreading the whole plánt becomes senescent and 
including the roots alsó, normally dies. The flowering plants cut above the 
roots or having different damages, may survive in the same year and in the 
next vegetative season. The plants removed at the first node, can develop 
secondary flowering shoots, or following further disturbance, many indivi- 
duals were able to produce a third inflorescence, without seed development. 
This regenerative growth alsó permits the grazing possibilities in the field 
(Andersen, Calov 1996).

The spreading success of the H. mantegazzianum individuals, the spe­
cies’ competitive ability depends on the diaspora dispersal. An original way 
fór seed dispersal is the passive autochory realized by the solitary old plants. 
We studied and demonstrated this by measuring the radial distribution of 
seedlings around the dead motlier plants (Fig. 3). Counting the germinated 
seeds in the neighbourhood of old mother plants in an area of 900 cm2, a 
great density of seedlings (80-92) has been found between 50-120 cm from 
the senesced stem of a mother plánt. From this distance the number of se­
edlings decreases continuously especially after 200 cm. At 300 cm distance 
the percent of germinated seeds is very slow. The seedling production is inf- 
luenced by the frost in winter period. In the studied area, the germination 
was very early in spring, during March, influenced by local temperature and 
light conditions. In a distance of 200 cm around the dead mother plánt there 
was a high seedling density, able fór new propagation.

The dying mother plants create favourable condition fór the establish- 
ment of the new annuals. This “autochory” , realized step by step, contri- 
butes to the slowly bút efficient plánt propagation and creates fragmentary 
populations in the disturbed field. The seeds are relatively heavy (12,000 
g/1,000 mericarps), so after our observation the wind dispersal (the diaspore 
propagation in an anemochoric way) is less important. The long distance dis­
persal usually can be realized by “hydrochoric” and “antropochoric” form. 
The hydrochoric dispersal has a greater efficiency. The floating mericarps 
can be transported by water courses to long distance. This way occurs a 
Central establishment of the popoulations in the Vep-Bozzai area. The ant­
ropochoric dispersal, realized by various humán activities, like the use of 
caxs, trucks, buildings, exchange of plánt materials etc. plays an important 
role in the spread of populations. In the expansion of a population in the 
studied field, in a local area, all these dispersal types have been recognized. 
The realization of new populations starts usually by autochory. 5 to 6 dying 
mother plants ensure in cca 100 m2 the development of a high density of 
seedlings, followed by new adults with high interspecific competition abi­
lity. The new plánt group can remain dominant fór few years, transforming
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the original habitat conditions. The giant plants with high covering, shade 
the land ensuxing the progress of colonization. The laxge populations by 
watercourses and different humán activities (hydrochoric and antropochoric 
spreading) contribute to the realization of other populational fragment and 
new stands. The high seed production (about 5,500 diaspores in a primary 
umbel), the particular dispersal strategies, the huge persistent seed bank 
increase the species’ competitive abilities.

Vegetation ecology and cenological relations

In order to establish the ecological and phytocenological role of H. 
mantegazzianum invasive populations in West Transdanubia, our survey has 
regarded the vegetation structure alongside the stream Borzó and surroun- 
dings, an axea situated between the localities Vép and Bozzai-Bárdos (Vas 
county). The stream Borzó (or Kozár-Borzó) coming from the North, springs 
from the Kőszeg area, bút from this region to the locality Vép, no plánt of 
Giant Hogweed was found. The íirst plánt individuals start to appear only 
after the Arborétum in Vép, after behind the small bridge and continuing 
their distribution to the Bozzai (see Vegetation map). In this section of 
the stream Borzó, about 19 plánt communities have been mapped (Fig, 4) 
belonging to the freshwater aquatic vegetation, swamps, mesic meadows, 
moist and wet eutrophic grassland, roadside ruderal vegetation, antropoge- 
nous moist fringe vegetation, willow woodlands, temperate woodlands etc 
(see Vegetation map).

The populations of Heracleum mantegazzianum alongside the stream 
Borzó are the most frequent colonizers in disturbed habitats, open areas, 
occupated riparian sites and alsó invade the closed semi-natural and rude­
ral communities like: Phragminetum communis, Filipendulo-Geranietum pa- 
lustris, Tanaceto-Artemisietum, Urtico-Convolvuletum, Sambucetum ebuli, 
Salicetum albae-fragilis, Aegopodio-Alnetum and uncultivated lands (Fig. 4, 
Vegetation map). The size of Giant Hogweed populations is variable in dif­
ferent plánt communities, covering from 10-15% to 75-80%, realizing alsó 
stands fór the own derivate community (DC: Heracleum mantegazzianum) 
(Tab. 1). It is interesting to note, that the populations from Vép to the 
bridge of Tanakajd can be considered the smallest, while others, especially 
those situated in the shaded, moist habitats, in northern exposition of the 
Bozzai section, the largest and very expressive. The highest density and 
covering are realized in the DC-community (75-90%) (Tab. 1).

The stands with H. mantegazzianum alongside the stream Borzó be- 
long to the phytosociological Classes of Galio- Urticetea, Artemisietea and
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Molinio-Arrhenatheretea. They axe characterized by the dominance of H. 
mantegazzianum followed by Urtica dioica, Aegopodium podagraria, Gle- 
choma hederacea, Galium aparine, Anthriscus sylvestris, Calystegia sepium, 
Rubus caesius (Tab. 1). The typical stands have been incadrated in the 
Class of Galio-Urticetea, bút somé of them realize facies in the communi- 
ties: Urtico-Convolvuletum, Filipendulo-Geranietum palustris, Sambucetum 
ebuli etc. Within the recorded samples, a small difference can be observed. 
In the samples 1-8, the Giant Hogweed A-D  values axe very high (75-90%), 
while in the samples 9-10, the A -D  values axrive only to the 50%. The 
ecological role of H. mantegazzianum is well expressed by the constancy of 
the species: Aegopodium podagraria and Urtica dioica. They axe useful eco­
logical and cenological indicatoxs fox the derivate community. It means that 
the Giant Hogweed populations in the studied axea pxefer fresh and moist 
sites, moist xoadside, xipaxian habitats with a good nutrient level (Kovács 
1994, 1999), while eutrophication has occuxed by antropogenic influences re- 
alized mainly by the alliances Senecion fluviatilis, Aegopodion podagrariae, 
Deschampsion (degraded stands), Arrhenatherion (degxaded stands).

Appxoaching ecological and cenological xelations have been demonst- 
rated in the Bxitish Isles, Germany and Czech Republic (Dieischke 1984, 
Oschmann 1996, Pysek 1994, Tiley et al. 1996), the invasive populations of 
H. mantegazzianum being included genexally in the Classes o f Artemisietea 
ox Galio-Urticetea. We may alsó mention the woxk of Klauck (1988) fxom 
Germany, who proposed and described a new nitratophytic plánt commu­
nity, spreaded near settlements: Urtico-Heracleetum mantegazzianii, which 
axe related to Urtico-Aegopodietum and have been included in the Ord. Gle- 
chometalia hederaceae. To accept this community in our case is questionable, 
because in the given rélevées there axe separate different species.

Instead of this situation, in the original habitats of H. mantegazzianum 
in West Caucasian Mountains the cenological relations axe totally different. 
The species belong to the Class Betulo-Adenostyletea spread with other 
mountain species like: Vaccinium arctostaphylos, Rhododendron caucasicum, 
R. ponticum, Lilium caucasicum etc.

Conclusions

The presence of subspontaneous Heracleum mantegazzianum populati­
ons írom ornamental garden plants in Hungary has been recorded by Soó 
ap. Priszter (1966, 1980). The füst escapes were related to the neighbour- 
hood of Arboretums. Other escaped and naturalized populations originate 
írom forage introductions. Therefore the plánt materials taxonomically can 
be different.
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The survey realized about the West-Transdanubian H. mantegazzianum 
stands near Vép-Bozzai, distributed alongside the stream Borzó, demonstra- 
ted interesting features of development, spreading, ecology and cenological 
relations. It was pointed out that the phenology of populations developed 
írom seeds and perennial sources, distinguished juvenile, vegetatíve, gene- 
rative, fruiting and dispersal phases. An original diaspore spreading is the 
passive autochory. 5 to 6 dying mother plants ensure on cca 100 m2 the 
development of a high density of seedling. The dispersal especially fór long 
distance is completed occasionally by hydrochoric and antropochoric spre­
ading.

The stands with H. mantegazzianum along the stream Borzó phyto- 
sociologically belong to the Classes of Galio-Urticetea, Artemisietea and 
Molinio-Arrhenathereatea. The derivate community of H. Mantegazzianum 
mainly is characterized by the species: H. mantegazzianum, Urtica dioica, 
Aegopodium podagraria, Glechoma hederacea, Galium aparine, Anthriscus 
sylvestris. The ceno-ecological role of H. mantegazzianum is well expressed 
by the constancy of the species Aegopodium podagraria and Urtica dioica. 
The Giant Hogweed populations in the studied area prefer fresh and moist 
sites, moist roadsides, riparian habitats with good nutrient levels, realized 
especially by the alhance of Senecion fiuviatilis and Deschampsion (degra- 
ded stands).
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Fig.3 The distribution and distance of seedlings around the senesced 
mother plánt

F ig.4 Cenological relations of Heracleum mantegazzianum populations 
alongside the stream Borzó
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Table 1. The Heracleum mantegazzianum Galio-Urticetea derivate 
commtmity alongside the stream Borzó between Vep-Bozzai (West Trans- 
danubia, Hungary, 06-07. 1999).

S&mpla Ho i 2 3 4 T ~ 6 ~ T ~ s 9 10 í T
Coveririg (% ) 
Species Count

100
20

100
17

100
14

100
15

95
IS

95
24

90 90
23

35
27

8 5
20

Diagfiosűs £f&cm  
Heiacleum  rtwttegasziMswn 5 3 5 5 5 4 4 j 3 V

Urtieadím ca 1 i 1 i 4- 1 2a 1 2b 2b V
IVAegppodiuin podasaria 4 4 4- í 4' 4 1 1 l

Calystegia sepram 4 4- í 1 1 1 4 IV
Anlhxiscus sylvestris 
Gúko~ Urficet&ü

4 + 4- 4 4 III

Oalrurci apanne 2a 4 i i 2a i 4 2a 2a
Glt-clioma hederacea 4 2a 4- 4' 2a 4 1 4 IV
Rubus caesius 4 i í i 2a 1 III
hnpatieris glandulifeta + + 4 4 II
C  haarophyttum bulbosum 4 4- 4 4 II
Alt hasa oflinnalis 4 -f 4 f 4 II
Taria:etu]rivu]gare 
E ílúnocystis lobata 
Artemuieíea vulgáris

4
4 4-

i
i

i
i

II
II

IIIArtemisia vulgáris 
Elymus ieper«s 4

+
l 4

4
i

4 4
1 n

aAtx’ tium láppá 4 4 4 4

Ballots m g a 4. + 4- 4 4 ii

Molfnio-Arrhenath aretea 
Pos tnviahs 
Atrhanathenim elatíus

4 + 4
4

4 í
í

i n i
a
aVícia sráccá 4- 4 4

Raromculus repess 4 4 4 i ii

D actvbs glomemta 4- 4 4- 4 H
Lysimachia nummuUrtet 4 4* 4 4 ii

Galirnn mo Hugó 
Motm&teiia

4 -t- 4- 4 4 a

Sym p ktyí m ti officináié
Deschampsia caespitosa

•f 4
4 i 4

4
1

ii

ü
F dipendula nliriará 4 4 i 4 ii

F h r a g m i t i - M a g n o c a r i c e k a  

Pluugiriites australis 4 4 4 i I!
Typha btifb lis 4 4 í í II
Phalaris síuitdmacea 4- i í i 2a II
Menlha longitblia + i 4 II
Lysmiachia vulgáris 4 4 4 4 II
E pibb ium  biisutum •4 4- 4 4 4 II
W s.'-ia
űaleopsis tetrahít 4 4- 4 4 II
hm labniannica 4 4 4 4 I!
Solidagp gigantea f 4 4- i II
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Conium maculatum + . . +  + ----------n—
Scrophukria umbtosa .................................. + + ii
Eqmsctum sylvatiíum + + + + + ii
Perskara hydropiper i + ii
Lanuum maculatum + + . . +  + . + ii

Species ült se ni only in ont-lwo samplts: Poa pnstensis + (1), Caltlia palustps + (9), 
Ranuuculus (ieana + (2), Poa ajwua + (8), Heiaclaum splwiidylíum + (5), Gchonum iniybus 
3 (4), Lunium album + (3), Galmm varam + (2), Taítóacum officina la + (4). Humulus 
lupulus + (8), Cilsium vulgaie + (3), Sápommá ofíiciiialis + (7), Angelica sylvestns + (6), 
Calamagiostis apigíws + (6), Humulus lupulus +(10)
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Photo: Heracleum mantegazzianum Sommier et Levier giant plánt 
individua! alongside the stream Borzó (Vép-Bozzai)
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Abstract. Electronic botany (E-botany) is a new phenomenon in the history of 
botany. It is a new approach, different írom previous botanical information Processing, 
storage and transmission possibilities. E-botany has influence on data management in ta­
xonomy (nomenclature, systematics), plánt genetics, phylogenetics and evolution, study 
of plánt biodiversity, plánt genetic resources, conservation, plánt physiology, palynology, 
paleoclimatology global ecology, agrobotany, history of botany etc.
The paper reviews the main trends in E-botany by case studies focused on three high 
ranked journals: one of generál International scientific information (S cien ce), one of de- 
aling with specific information in plánt taxonomy ( Taxon ) and a Hungárián botanical 
periodical (A cta  Botanica Hungarica), as well as presenting a case used by a graduate 
student writing her essay in systematic botany on Lilium.

The journal Science  reviewed regularly relevant scientific websites, bút was relevant fór 
E-botany especially írom an interdisciplinary point of view.
E-botany presented in the journal Taxon was focused on specific topics and practiced 
only by a restricted groups of authors.
In >4cta Botanica Hungarica the new trends were reflected by a home page presenting 
the content of the journal on the Web.
The high possibilities of the E-botany was illustrated with the case of selected homepages 
dealing with Lilium  cytology, anatomy, taxonomy, nomenclature, systematics, genetics, 
evolution and cultivation.

Introduction

Taxonomy represent the beginnings of biological informatics. Bút a ta- 
xonomical information is nőt just biological, it alsó a “legal” one: ^n official 
taxon name is a document of an official act ruled by international codes 
of nomenclature. Taxonomic papers may loose their biological content, bút 
never will lose their formai, “legal” content as such documents. This is one
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of the main differences between a conventional research paper and a taxono- 
mical one and the main reason to adopt electronic methods in “taxonomical 
bioinformatics” (Gradstein et al. 2001, Minelli 2003, Wilson 2001).

Electronic botany (E-botany) is a new phenomenon in the history of 
botany (Szabó 1990, Szabó et Biró 2000, Tóthmérész 1999/2001, Townsend 
2002). It is nőt just a new method, bút it is a new approach, a new way 
of thinking, which is quite different írom previous Information processing, 
storage and transmission possibihties. Influences international research co- 
operation (eg. in access to scientific hterature cf. Weston 2002), in compu- 
terised bryophyte collections, cf. Annon. 2003), plánt molecular systema- 
tics (Crafword 2000), botanical documentation e.g. the Global Taxonomy 
Initiative (Creswell et Bridgwater 2000), ómega taxonomy (Winsor 2000), 
E-pubhcation (Ceska 1995-, Gewin 2002, Schmid 2003) , data management 
(Wolpert 2002), traditional and distance teaching and learning (Wilson et 
Manhart 2001).

E-botany has influence on data management in taxonomy (nomencla- 
ture, systematics), plánt genetics, phylogenetics and evolution (Hey 2001), 
study of plánt biodiversity (Wilson 2000), plánt genetic resources, conser- 
vation, plánt physiology, palynology

www. g e o . a rizon a .ed u /pa lyn ology , 
paleoclimatology and global ecology (Adams 2001,

www. sciencem ag.o r g /c g u /c o n t e n t / fu l l / ), 
agrobotany (The Mansfeld Database:

h t tp : / /m a n sfe ld .ip k -g a ters leb en .d e ), 
plánt phenology (Fitter et Fitter 2002), history of botany (Szabó 2003a,b) 
etc.,

www. e s d .o r n l .g o v /p r o je c t s /q e n /.
The first prognoses fór the advent of E-botany started around 1990, bút 

the preparatory phase fór this developments has been initiated earlier by 
starting the periodical BioTár (1988), which developed later on BioTár El­
ectronic (BTE). E-monitoring of the Web started around 1992 with a prepa­
ratory phase in the GOPHER system. This was continued first in 1995/1996 
within BTE edited in Szombathely (h t t p : / /g e n e t ic s .b d t f .h u ), transfer- 
red later to Veszprém (Szabó 1983, 1988-, 1996-, 2002-).

The aim of this paper is to review the main trends in of E-botany 
in plánt taxonomy around the turn of millennium in a case study focused 
on three high ranked journals: one of generál international scientific infor- 
mation, one of dealing with specific information in plánt taxonomy and a 
Hungárián botanical periodical of great traditions. The traditions of this 
periodical is derived from a period of Hungárián Science history important 
even fór world Science (Smil 2001). From our point of view is worth to note

http://www.geo.arizona.edu/palynology
http://www.sciencemag.org/cgu/content/full/
http://mansfeld.ipk-gatersleben.de
http://www.esd.ornl.gov/projects/qen/
http://genetics.bdtf.hu
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now just the 100th anniversary of the birth of the founder of the modern 
computer theory, that of John von Neumann (1903-1965?).

Materials and methods

Materials: The following journals have been used fór the case study:
1. The NetWatch series of the leading scientific journal Science publis- 

hed in Washington D.C., USA by the American Association fór the Advan- 
cement of Science Science, focused on generál International scientific Infor­
mation (Kaiser 1998-2001, Leslie M. 2002-)

www. sciencem ag.o r g /c g u /c o n t e n t / fu l l /
2. Taxon published in Vienna by the International Association fór Plánt 

Taxonomy focused on to systematic and evolutionary biology with emphasis 
on botany (Editor-in-Chief T.F. Stuessy, Associate editors E. Hörandl, V. 
Mayer)

h t tp : / /w w w .botan ik .un iv ie. a c . a t /ia p t/ta x on /in d ex .h tm
3. Acta Botanica Hungarica, a Hungárián botanical periodical of great 

traditions, a leading Hungárián botanical periodical (Editor-in-chief A. Bor- 
hidi, Managing Editors: L. Lökös, L. Peregovits 1999-2003)

h t tp : //www.a k k rt .h u /jo u rn a ls /a b o t.
4. The methodology was that adopted earlier, completed recently du- 

ring the editorial work of BioTár Electronic. Science NetWatch was monito- 
red weekly beginning with 1998, Taxon and Acta Botanica Hungarica were 
monitored fór E-botany quarterly beginning with 2000.

The URL addresses of botanical importance identified in peer reviewed 
scientific periodicals have been included in a database, monitored periodi- 
cally fór accessibifity (including constancy and up to date actualisation), 
author and web master’s names, as well as scientific character (high Science, 
scientific training/teaching, popular Science etc.) and content reflected by 
key words. Somé sites have been monitored alsó during graduate and postg- 
raduate teaching process jointly with our students writing their essays on 
plánt anatomy, morphology and systematics.

Beginning with 2001 botanical E-documentation has been introduced 
alsó fór our environmental Science students in Veszprém among the require- 
ments in the botanical curricula. The result was a steady raise in the level 
of botanical essays written by the most talented students (cf.

h t tp : / /b in e t -b io ta r .v e in .h u
BioTár Electronic -  BTE, Graduate Students Works, eg. Bartl 2002, Hor­
váth and Szabó 2003, see a sample page of the later reference alsó in Annexe
3.).

http://www.sciencemag.org/cgu/content/full/
http://www.botanik.univie.ac.at/iapt/taxon/index.htm
http://www.akkrt.hu/journals/abot
http://binet-biotar.vein.hu
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Students were guided to the most effective Web sites using a kind of 
“Internet guided tours” available at the Botanical Department of the Veszp­
rém University, as well as searching fór the scientific plánt names mostly on 
Yahooo (Science — *■ Biology — > Botairy ——» Images), or Google search 
engines (Szabó and Siki 1998-, 2003—, Lampinen et al. 2001).

In somé cases comparative tables have been compiled írom search re- 
sults performed in Hungárián and different EU languages (cf. fór example 
Bartl 2002, in Annexe 2.).

Results

A large number of electronic references and botanical URL addresses 
have been identified both in guided botanical Internet tours, as well as 
in the examined items of the leading international periodicals in botany 
(eg. Taxon, cf. Stuessy et al. 2000-2001), or in leading Science journals (eg. 
Science, cf. Kaiser 1998-2001). A leading Hungárián botanical journal (Acta 
Botanica Hungarica cf. Borhidi et al. 1999-2002) has been alsó reviewed.

In Taxon URL references have been included mostly by North American 
and by somé European authors. So fór example a new Euro-Mediterranean 
initiative in plánt systematics has been started

http://w w w . eurom ed.org.uk, 
an Internet directory fór botany has been compiled 

h t tp : //www.botan y .net/IDB
(cf. Wilson 2001), with pitfalls-specimens and databases, intellectual pro- 
perty and copyright (in Digitising biological collections: The 2000 meeting 
of the Taxonomic Database Working Group, Frankfurt,

h t tp : //w w w .tdw g.org/tdw g2000/ipr.htm, 
cf. Owens et Prior 2000). E-courses were made available on the Internet by 
Reveal (1996, 2001), Willson et Manhart (2001) (cf. Reveal:

h ttp ://w w w .inform .um d.edu/PB I0/pb450/intr.htm l,
Willson et Manhart:

h ttp : //ww w .esdi.tam u.edu/FLO RA/tfp/tfphom el.htm l). 
American taxonomists initiated a series of floristic E-projects, eg. The 

Flóra of North America Association, (2001), The Flóra of North America 
(h t tp : / /hua.huh.harvard. edu/FNA/),

Wundelrin et Hansen (2001) The “Atlas of Florida Vascular Plants”
(h t tp : //www.p la n ta t la s .u s f . ed u /,

Watson et Dalwitz 2001), the Flóra of Texas, an Internet homepage with In­
formation on California, another fór Florida plants (Wunderlin and Hansen
2001) fór education, research and conservation is alsó available via Internet

http://www.euromed.org.uk
http://www.botany.net/IDB
http://www.tdwg.org/tdwg2000/ipr.htm
http://www.inform.umd.edu/PBI0/pb450/intr.html
http://www.esdi.tamu.edu/FLORA/tfp/tfphomel.html
http://hua.huh.harvard.edu/FNA/
http://www.plantatlas.usf.edu/


Electronic botany in research and teaching... 295

(h t tp : //www.t e x a s i ló r a .org , h t tp : //www. c a l f l ó r a .o r g /).
A checklist of the vascular flóra of the United States, Puerto Rico, and 

the Virgin Islands was published on the Net, too
(h t tp : //www. e s d i .tamu. edu/FL0RA/b98/check98.htm).

There is a trend to publish high ranking botanical illustrations on the web, 
as well

h t tp : / /h u a .huh.harvard. edu/HuCards/.
Valuable E-monographs have been compiled regarding the famihes of 

vascular and/or flowering plants, representing a reál Flowering Plánt Gate­
way (cf. eg. Carr 2003, Texas A&M Bioinformatics Working Group, 2000: 

h t tp : / /b io d iv e r s ity .u n ó .e d u /d e lta /a n g io /index.htm , 
h t tp : //w w w .botany.haw aii. e d u /fa cu lty /ca rr /p fa m ilie s .h tm , 
h t tp : / /www.e s d i .tamu.edu/FL0RA/b98/check98.htm, 
h t tp : //www. e s d i .tamu.edu/FL0RA/cgi/gateway_f amily? 

fam=f amilyname),
Beside plánt systematics (eg. Watson et Dalwitz 2001), plánt ecology 

and the E-presentation of North American biota is alsó on move
(h t tp : / / www.bonap.o r g / ).

The International Working Group on Taxonomic Databases (TDWG) 
acting beside the International Union of Biological Sciences (IUBS) alsó 
developed an international fórum fór biological data projects in order to 
promote the use of standards and facilitate international exchange of taxo­
nomic data

(h t tp : //www.tdwg.o rg ,
h t tp : / /w w w .bgbm .fu-berlin .de /td w g /2000 /P resen tation s .htm). 

The botanical URL addiesses and references identified in the jouxnal 
Science (Kaiser 3rd April 1998-2001, Lesbe 15 June 2001-) were included 
in the Table 1. It is worth to note that the NetWatch edited by Kaiser was 
much more balanced toward plánt Sciences and environmental Sciences as 
compared to the series edited by M. Lesbe bút both were quite irrelevant 
fór botanical taxonomy (Szabó et Siki 2002, 2003c, cf. Annexe 1., Table 1.)

Discussions

There are signs of E-communication penetrating in the botany, bút the 
degree of acceptance varies greatly in form and content among the journals 
and authors examined.

Among the authors of the journal Taxon (Stuessy et al. l.c.) those exa- 
mining the changes and the progress of botanical systematics around the 
turn of mibennium could generally nőt avoid completely the new pheno-

http://www.texasil%c3%b3ra.org
http://www.calfl%c3%b3ra.org/
http://www.esdi.tamu.edu/FL0RA/b98/check98.htm
http://hua.huh.harvard.edu/HuCards/
http://biodiversity.un%c3%b3.edu/delta/angio/index.htm
http://www.botany.hawaii.edu/faculty/carr/pfamilies.htm
http://www.esdi.tamu.edu/FL0RA/b98/check98.htm
http://www.esdi.tamu.edu/FL0RA/cgi/gateway_f
http://www.bonap.org/
http://www.tdwg.org
http://www.bgbm.fu-berlin.de/tdwg/2000/Presentations.htm
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menőn of E-botany, bút only Wilson (2001) focuses strongly on E-botany 
(this will be discussed later). Generally E-botany is mentioned just sparsely 
by different authors. Stevens (2000) talking about electronic processing of 
taxonomic descriptors and about Interactive keys cites the works of Dalwitz 
et al. (1993-, 2000-). Mishler (2000) in his table summarising the historical 
periods in biological systematics beginning with főik classifications (phase 
1) up to cladistics (phase 6) considers the numerical phenetics (phase 5) and 
the arrival of computers having just a week and superficial effect on plánt 
systematics. Evén The Tree of Life (Maddison 1998-, Sogin and Patterson 
1998-) is cited only in a figure, bút nőt in references. Chase et al. (2000) 
have no E-references in their paper dealing with the effect of DNA sequence 
data on higher level classification of the Angiosperms.

In the first part of the “Jubilee Series” of the journal Taxon ( “ New 
and renewed sources of comparative data from plants" , Editorial Part I. 
and following papers) practically no URL references are cited. Talking fór 
example about progress in techniques and methods (Endress et al. 2000) 
— computer technique is considered just one of the many possible new 
methods fór cladistics (and it is nőt even mentioned as an important tool 
fór molecular systematics) with no E-references cited among the almost 500 
titles referred in the paper. Similarly no E-databases on plánt secondary 
substances are cited by Harborne (2000) among the 50 references cited in 
the subject.

Stace (2000), talking about plánt chromosome counts, genome size, ch- 
romosome morphology, chromosome staining chaxacteristics, chromosome 
and genome disposition in the cell, chromosome behaviour and homology 
States that classical and molecular cytogenetics produced an énormous amo- 
unt of data which needs to be integrated. Bút no E-references are cited 
regarding the E-possibilities of such an integration.

Plánt macromolecular systematics is traditionally focused on secon­
dary compounds (cf. Harborne 2000), more recently on proteins and quite 
newly on DNA. Crawford (2000) reviewing the trends between 1950-2000 
on the field stated that amino acid sequencing had little lasting impact on 
taxonomy and phylogeny (Maddison 1998-, Mishler 2000). Enzyme elect- 
rophoresis has been used more in microevolutionary studies with little or 
no effect on taxonomy.

Analysis on DNA level affected and will further affect all levels of bo- 
tany: the next five decades will witness a melding of the old and new to 
continue the “unending synthesis” in plánt Sciences. There is amarked disc- 
repancy between this statement, the E-boom of plánt genomics and the 
lack of this perspective in the reference lists of the most botanical papers.
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This discrepancy is explained perhaps by a traditional separation of classical 
taxonomy írom molecular biology... even on DNA level.

One of the new E-methods in the study of plánt biodiversity is the 
Geographic Information System (GIS), the tool used by plánt biologists to 
collect and process electronically spatial data in order to gain biologically 
relevant information. Skov (2000) reviewed the hardware, software and other 
tools, bút without a reference on the possible use of GIS in a networked 
botanical E-(e)nvironment.

However Hagedorn (1997-), Hagedorn and Rambold (2000) in their 
account on a method on use of descriptive plánt data available via Inter­
net, presented a successful synthesis of traditional (printed) and modern 
E-references: in 9 references (out of 18) the URL addresses have been alsó 
included. The following E-contacts are mentioned:

h t t p : / /p n p .huh.harvard. edu
(The plánt names project. Access denied on 26th May 2003, szta), Cross 
(1998, bút E-reference no more accessible in 2003!), Dalwitz et Zurcher 
(1995-1999), Findling (1998), Green (1997), Hagedorn (1997-2000), Hage­
dorn et Rambold (2000), Jacobs et al. (1996), using direct URL references 
even in the text of the paper.

The nomenclature ipso facto is a “conservative” field of botany. Even 
so McNeill (2000) in his paper dealing with the new trends in developing 
a stable and efhcient plánt nomenclature refers frequently on E-sources, ci- 
ting Benton’s work (in E-preprint ) on rank-free lists and the fate of Linnean 
taxonomy, that of Cantino et de Queiroz (2000), de Queiroz (1996) on Phyl- 
locode, McNeill (1996), Redhead (2000) on BioCode and/or Raveal (1996), 
Greuter et al. (1993, 1998), Withgott (2000) on biological nomenclature and 
the (sometimes quite aggressive) controversy regarding the “sunset of the 
Linnean nomenclature” .

E-references are completely lacking from the extensive reference list 
of Bacliman (2001) comprising about 350 titles on “Evolution and genetic 
analysis of populations: 1950-2000", as well as Írom the paper of Reiseberg 
and Bürke (2001) on “ The biological reality o f species: gene flow, selection, 
and collective evolution.” (no E-sources in about 150 references!), that of 
Levine (2001) dealing with the literature of the last 50 years of plánt speci- 
ation (more than 200 references), or from the paper of Arnold et al. (2001) 
on “Natural hybridisation and fitness" (no E-titles among 52 references).

Writing about uDiscovering the plánt world” at the turn of century 
and millennium Gh. T. Prance (2001) alsó avoids to cite E-references. Ho­
wever Heywood (2001) refers on electronic sources when writing about new 
electronic keys used fór plánt identification (PANKEY — 

h t tp : / / www.rb g e .o r g .uk/pankey.htm l.

http://pnp.huh.harvard.edu
http://www.rbge.org.uk/pankey.html
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Note: address nőt found in 26th May 2003, szta), on CD-Rom keys (CA- 
BIKEY), on taxonomic databases (TDW G) and on progress in taxonomy 
(Blackmore 2002), on Euro+Med Plánt Base Project (cf. Carine et al. 2000), 
on Flóra of China (cf. Al-Shehbaz n.p., etc.), the ESFEDS database (Hey- 
wood et al. 1984, cf. Idem 1998, 2001 ), on Flóra of North America (l.c.), 
ILDIS (Bisby 1994), Species 2000 (cf. Bisby 2000, 2002), the ALL Species 
Project (Smith 2003), the Index of the world herbaria (Holmgren et Holmg- 
ren 2001), the use of herbaria (Metsger 1999, Miller 1999), The Virtual 
Australian Herbárium (Barker 1998), bút the URL addresses of the Phyl- 
loCode are referred only through Cantinbo et al. (2000) and others, with a 
comment that this Code “ [...] would drasticaRy affect the accessibihty of 
the units of taxonomy to a large number of non-specialist users” .

Among the authors of the llJubilee Review Series” of the journal Ta- 
xon Wilson (2001) received the task to review the role of informatics in the 
systematics of the 21st century. His main statements may be summarised 
by the following quotation: uThe international community o f systematic bo- 
tany is in the process of entering a networked, digital environment that, after 
initial development [ . . ]  will dominate [. . .]  scientific activity in the future. 
[ . . . ]  The products of systematic botany, previously generated locally as sta- 
tic, hardeopy documents, can now be presented as collaborative enterprises 
[ . . ]  as [ . . . ]  dynamic data resources [ . . . ]  made available to a global user 
community [ . . . ]  The emerging Internet standard of “usage equals value” 
could piacé the products of systematic botany in a position to draw public 
interest and [ . . . ]  support. However [ . . . ]  the digital transition” will be nőt 
realised, if [ . . . ]  traditional publication and “ownership” are retained /bút/ 
[.. .] via interaction and content review by professionals, that information 
available to the public is of the highest scientific quality.” It is worth to note 
that the “reference list” of this paper cites only URL addresses (websites).

The optimism of Wilson is nőt really supported by our analysis. It is 
true that plánt germplasm Science is heavily represented on the web, bút 
genetic resource items are nőt treated in this paper. Websites in botany are 
well represented on the Internet, with many URL address’s with images (eg.

h t tp : //www. e s d i . tamu. edu/FLORA/,
h t tp : //w w w .h elsin k i. fi/k m u s/b o tp ics .h tm l.
Note: a search on fór this site in 26th May 2003 gave the following 

result: The Internet Directory fór Botany -  Subject Category List and the 
Helsinki mirror site of the Internet Directory fór Botany -  Alphabetical List 
have been closed. The main page of the Internet Directory fór Botany in 
Canada is still accessible), with images on persons, with herbals and herbai 
remedies (eg.

h t tp : //www.amfoundation.org/herbmed.htm),

http://www.esdi.tamu.edu/FLORA/
http://www.helsinki.fi/kmus/botpics.html
http://www.amfoundation.org/herbmed.htm


Electronic botany in research and teaching... 299

practical conservation and natural heritage (eg.
h ttp : / /splash.m etroke.gov/w lr/p i/sa lvage.h tm . 

Note: access denied on 26th May 2003,
h ttp ://in fow eb .m agi. com/ehaber/main.html), 

dendrology and tree ring studies (eg.
http ://w w w .valdosta.edu/grissino).

Conclusions

1. Our case study demonstrates that scientific botany still avoids E- 
publication and E-citation both on truly international and on national/re- 
gional level (Stuessey et al. 2001-2001, Borhidi et al. 1999-2000).

2. There is an renewing trend of “new-” , “bio-” , “phylo-” systematics 
trying to shake and weaken the positions of the traditional, Linnean taxo- 
nomy, making use of (mostly uncontrolled) E-communication.

3. “Enthusiast” and visionary botanists promote E-communication in 
botany, bút the main problem in taxonomy is the lack of constancy in E- 
pubhcation vs. traditional printed publication.

4. Evén so, the global accessibility of E-botany, especially E-images, 
E-teaching, new phylogenetic systems and taxon lists find their way toward 
students, teachers and research scientists.

5. Popular Science, and university seminars are well supported by Eng- 
lish E-botany at the tűm of millennia. This is nőt the case with smaller 
national languages.

6. Conservative attitűdé (among professionals) and language barriers 
(among non-English students) still represent a narrow gate in E-communi­
cation among botanists.

7. There are promising signs, that botanical knowledge is growing alsó 
by translations, by passing the language barriers in E-botany (Crystal 2001, 
Montgomery 2001).

8. The journal Science reviewed regularly relevant scientific websites, 
bút was relevant fór E-botany especially from an interdisciplinary point of 
view.

9. E-botany presented in the journal Taxon was focused on specific 
topics and practiced only by a restricted groups of authors.

10. In Acta Botanica Hungarica the new trends were reflected by a 
home page presenting the content of the journal beginning with 2000.

11. The high possibihties of the E-botany was illustrated with the case 
of selected homepages dealing with Lilium cytology, anatomy, taxonomy, 
nomenclature, systematics, genetics, evolution and cultivation

http://splash.metroke.gov/wlr/pi/salvage.htm
http://infoweb.magi.com/ehaber/main.html
http://www.valdosta.edu/grissino
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Annexe 2.

Lítium on the Internet
according to search results o fB a rtl (graduate student) and Szabó (tutor)

2002

T otá l n u m b er  o £ h it s : 5 9 9 0 0

E valuated w e b  sites: first 4 0  (N o te : s o m é  taxa w e re  sea rch ed  a lsó  separately)

1. Search results fór Lítium  (Yahoo, Science, Botany)

Kéywwtf Pír, oíJfutf Keyvrord Xr. olfntt Keyword Pír, ölMt*
L. mxtajpn T7IÜ L. pjramcuin ~78$--------- u xnodap&eum ”75
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L. tbgara ~zm X, brűwrtii L Kősseíímgiimom “IP
L, chvidii ~ZZ7Q L. pödftfinam --------- L Jsiclurui 9

i. tjgmn&n "2250 L. flfcrticiium T1I9 L tigudura 3
L cariacfóíise T?Tti--------------- L ptnyi 3J4 l. pmacKipmctutt j---------------
t, supeibtm T72Ü r  pannon 77T~ L. georgtóum ~3
L. speciosum T5IÜ “  " TTBE5 Jó'f L. cMfcedMucum
L tnuttifttum u s i L. datincum X, pyn s ---------------
L. japonieum T5TD L. taonboldjm TS5 L. íiunriiergyaiiura “I
t. legaíi- 130Ü--------------- L, pô fpbpinim Tar ■ L.bobnrlui u
L, COttCűLOI TT913 L, haiűOJUJ T75 L. vollman u
L iaitciíolwm TDü L. app&IIs* T34 L, ftjgKU 73— '
L. colurabmntiia T7R! L. caítosum HR3 L. űnKamnotn u

L. címuuíű m L. poK̂ otúmvi 123 L- heldmclai 0

L auratum 872 L. alexandras 110 L. ftnmottumm 0



312 Szabó, A. T.

2. Yah oo results fór L iliu m  (excerpts from  tlie U R L  ad dresses of the first 32
hits)

(B aitl and Szabó 2 0 0 2 )
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Kot A Kataré, FLaitr Viraoe Outira stb)|lltp/.'lpiw)?xfMl»ivwtwiii\fpbiil5JplJp<'20Cl2014hlml

ÍOTtag41»yelrö)ósxii8tes fajtterásűk képek
pélktll.25. hltpff'nm.iitlbwro coiiriffomiJnoKa/liMum atp

Lítium üröm- süsd mictomoiphoiogy, anaiorny 
(piclares)26,

YT7
M teflaB brtmtMréc cdiKmv>rej/130<Arg»!iMmJlilium/

itEHiEmÍLM5S55Í!®3IHmí Fietures oí'many Lilium taxa.

Best sites főt Lfllinm

• ht Ipsffim rtt mpiroiwiily/Lifl le, ht ml
• http tjboiit.boianv wisc*d1LlfrTM?&sJ13fltAnrioTpenn/Lülum/
• http ;/f a3KBrAwft?
• hltoAvOTjJwatYA.ssjníto«h»jAiliiJi'Ji!Í»lí/JiLirf
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Atutese 3.

A sainple pags front the essay of E Horváth (2003) on E-leaming in systematic botany 
using tlie standard Hungarianbotanical texthook edited by G. Tmicsányi (2001)

III. PH.: Angiíspennatophyta —  Zárvatermők 260
CL.: Dicofyledorwpsida -  Kétszikűek 261
SUBCL.: Magnoliidae -  Liliomfa-dkaSúác 263

ORD,: Magjtoliales -  Liliomfe-virágűak 263
Fant.: Magnoltaceae -  Liliomfafélék 263

Liriocienctron tulipifera -  amarkai tulipán fa
Cár G. Dr, 2003, Vaseüar Fiait Faröly Access Psge. IWvÉrsityof HavreíK 
http/AfAtrsvbotanvtOVr-ai j& tfw M Sw tow rjlhim
Fám.: Annonanceae -  Annóttafélék 263

Ánnona
muricata -  tuskés annőna

Aratora cherímola 
Xyiopia fejők

e ^ -t .v ix y fiiv a l (JsfZiXiv fctrrfsim  kn~. (OurG , 0,. 2003)

Fant.: Mvristicaceae -  Muskátdíó félék 263
Mynslica fragans -  valódi muskátdíó

<JUSMíyfaerAwi.iUMtt (Cin- G, D„ 2003)

ÖRD.: Aristolochiaies -  Farkasalma virágúak 263
Fám.: Aristolochiaceae -  Farkasalma félék 263

Aristolochia clematitis -  közönséges farkasalma
Twábbi farkasalma fajok: A. gdetfa, A. bracteata,

(ű i / r  G. D ..2003)

OED.: Laurales ~ Babérvirágúak 264
Fant.: Lauraceae -  Babérfélék 264

Laurus nobilis -  babér
Cittramomum aromaticum -  kínai fehéjfe 
Cinnamomum camphora -  kámforfe
Perseaamericana -  avokádó

kin firm v.táM yfdwali <:JufaattWi:oT/hirJite (Cs/r G. 0 ..2003)

ORD.: Piperales -  Borsvirágúak 264
Fám.: Piperaceae -  Borsfélék 264

Piper mgrum -  fekete bors
■t r f r i C M i v M w A a r a i  t& i^ B / ca riixá r.k b t Ca/r G. O .. 2000)

ORD.: Nymphaeales 
Fám.: Nvmnltaeaeeae

Mymphae alba 
Hymphaea lotus 

var. thennalis 
Victoria amazonicar  IV V V K H  U ÍÍK M .V 1 U P Q  —

t& .raaíykm /nvtnhof h n  (Q iirG . o„ 2002)

■ Tiindárózsa-viráguak
■ Tűn cl ár ózsa félék
■ fehér tűn dérrózsa
• hévízi tündérrázsa

-  amazoni tündétrózsa

264
264


