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A kezdet évei. Pécs Tamas, a vegetaciokutato
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Immar tébb mint 6tvenéves barati ismeretség fliz P6cs Tamashoz. Kez-
detét rogton az egyetemi évekkel veszi. Az eleinte még Andreanszky Gabor,
majd So6 Rezs6 professzorok vezette, MUzeum koruti Névényrendszertani
és Novényfoldrajzi Tanszék oktatdinak egyénisége, tudésa inspirativ és kel-
lemes befogadd kozeget, menedéket jelentett. Itt ismerkedtiink 6ssze a no-
vényismeret, illetve botanika, paleobotanika irant lelkesed6, felettiink meg
alattunk jaré évfolyamok hallgatdival. Az alsébb évfolyamok hallgatéi ko-
z6tt az els6 pillanattdl kitlint nagyfoku fajismeretével P6cs Tamas. Res-
pektusunk még csak nétt, amikor a specialis névényszociolégiai kollégiumot
tarté vendégprofesszor, Zolyomi Balint kezében megpillantottunk egy kiad-
vanyt — a Novényfoldrajzi Térképezési Tanfolyam jegyzetét —, amelyen a
résztvevlk névsordban az akkori nagyok mellett megtalaltuk — az egyeduli
kozépiskolas — Pdcs Tamas nevét. Neve mar 1950-ben nem volt ismeretlen
a vezetd botanikusok el6tt, hiszen Tamas rendszeresen bejart a Novénytarba
mint akadémiai 6sztondijas hallgaté, ott nemegyszer felkereste Javorka San-
dort, aki orommel segitett gydjtott kritikus névényei meghatarozasaban.

Els6 dolgozataink kézel azonos id6pontban jelentek meg, mar csak ezért
is jol emlékszem a kérulményekre. 0 még javaban egyetemi hallgaté ekkor.
Tanulmanyéanak cime: A rakoskereszturi Akadémiai Erd6 vegetacidja. Benne
Budapest hataran, az egykor valtozatossagarol nevezetes Rakos-vidék pusz-
tai névényzetének utolsé hirmonddirél ad szamot. A maradvanyfoltokbol
rekonstrualta az eredeti noévényzetet. T6le tudjuk: a nyarfaligetekben, ir-
tasokban, akéacosokban a tertileten megbavo erdei fajok félreérthetetlendl
jelzik, hogy az eredeti erdd a gyongyviragos tolgyes volt. Megfigyeli és leirja
azt az atalakuléasi folyamatot, ahogyan az eredeti homoki gyepek a felnd-
vekvé akac alatt atalakulnak, és ruderalis elemekkel telitédve a homokra
tipikus akacos aljndvényzetté fejlédnek, Legfontosabb talan mégis az, hogy
a fajgazdag homokpusztai gyepek mellett zartabb homoki gyepeket is talal
és ir le, Festucetum strictae konszociaciéo néven.

Mai ismereteink szerint a Festuca wagneri gyepjér6l van sz6. Felismeri
ennek a gyepnek sztyeppréti vonasait, és néhany homoki sztyeppfaj alapjan
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a Festucetum sulcatae-t helyettesitd tarsulasként irja le. (Megjegyezzik,
hogy a kévetkezd évtizedekben elhtzédd vita folyt arrol, hogy a Duna—
Tisza koze zaroddé Festuca wagneri gyepjei vajon még a homokpusztagyepek
széls6 helyzetli, a sztyepprétek felé mutaté képvisel6i, avagy mar — mint
Pocs is vélte — valdéban a homoki sztyepprétekhez sorolhatéak. A kérdés
a primér szukcesszid megitélése szempontjabdl érdekes. Nagyobb anyagon
végzett Ujabb vizsgalatok az el6bbi véleményt tdmasztjak ala. A sztyepprét-
bélyegek észrevétele, a gyep elkilonitése, els6 leirasa azonban mindenképpen
Pocs Taméas érdeme.)

Az Alma Mater, egyben Tamas els6 munkahelye a Magyar Nemzeti
MuUzeum—Orszagos Természettudomanyi Mdzeum Noévénytara volt. Zolyo-
mi Balint, mesteriink meghivasat 0 is érommel fogadta el, és itt, a Vajda-
hunyadvar gyonyord épuletében, eszményi korilmények kézott teltek el a
kezdeti évek. Tamast nagy szeretettel fogadtak az idésebb, nagynevid kollé-
géak: Javorka Sandor, Csapody Vera, Ujhelyi Jozsef és persze mi, nala Kicsit
id6sebb fiatalok is. Az els6 perct6l fogva szaktekintélynek szamitott — ezt
kaléndsen Vera néni hangoztatta gyakran — nagy és biztos névényisme-
rete okan. Koézben terepszezonban folyt a fiatalok ,kiképzése”, a kemény
munka, ami voltaképpen mar joval kordbban, még hallgaté korunkban meg-
kezdddott. Bekapcsolédtunk ugyanis a Bukk hegység novénytarsulastani-
erd6tipologiai térképezésébe. A blkki térképezd ,brigadnak” tagjai voltak
a vezetd Zolyomi Balint mellett még Jakucs Pal, Barath Zoltan, Horanszky
Andréas. Es a legfiatalabbak: Pocs Tamas, Fekete Gabor, Vida Gabor. Egy
életre szdléan megtanultuk azt, hogy mi a kollektiv munka. Ekézben — az
o0tvenes évek elején-kdézepén — alakult ki tobblinknek is egyszerre a szinop-
tikus vegetacioszemlélet, ami kiterjedt a térképezendd egységek azonosita-
sara, meghatarozasara, elhatarolasi kérdésekre, a conologiai felvételezésnél
alkalmazott becslésre stb. Minderre a Blikk hegység valtozatos, kozel termé-
szetes vegetéacidja jol elkalontld tarsulasaival igen alkalmas volt. (A bukki
térképezésrél, annak intenzitasarél, mddszertanarol, hozadékarol egy kulon
cikkben — a Botanikai Kézlemények hasabjain — kordbban beszamoltunk.)
Tény, hogy a napi munka nemcsak a fejinket, de a labunkat is er6sen meg-
terhelte; esténként kifaradva és hatalmas étvaggyal tértink haza. Az ebédet
és vacsorat sokszor egyszerre fogyasztottuk el. Tamas teljesitménye itt is
figyelemre mélté volt. A biukki élményekr6l — most nem a terepélményekre
gondolok — éppen Tamas kotott egybe egy csokrot elhunyt szegény bara-
tunk, Jakucs Palrdl sz6l6 megemlékezése kapcsan. Még igy is maradt néhany
érintetlen téma. Persze, nehezen lehet példaul papirra vetni, hogy milyen
frenetikus kovetkezménye volt a vacsoraval fogyasztott, kukoricabol készilt,
pancsolt italnak... Minthogy a tisztességes, sz616b6l készilt bor akkoriban
még hianycikk volt.
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Nemcsak «@a terepmunka volt kozds, egyutt végeztik az 1 : 10 000 Iépté-
kd térképek, a tobb fluzetet kitevl jegyz6kdnyvek kiértékelését-feldolgozasat
is. Ide kivankozik egy igen jellemz8, maradandd epizéd 1953-bél vagy 1954-
bél. A bukki brigad vezetdje, Zélyomi Balint elhatarozta, hogy a térképezés
addigi tapasztalatait, eredményeit botanikusoknak és erdészeknek egyarant
sz6l6 tanulmanyban megirjuk. A szdvegezés — a Novénytarban — ugyan-
csak keservesen, akadozva folyt, olykor az éjszakaba is nyuléan. Tamas nehe-
zen birta az éjszakazast, és bizony néha elszunditott. A munkéban az erd6-
tarsuldsok zonahtéasi viszonyainak bemutatasahoz érve kiderilt, hogy jegy-
z6kdnyvi adataink hiadnyosak, kisszamuak. (Mindaddig Zélyomit kovetve a
conologiai felvételek kapcsan rogzitett adatokra szoritkoztunk.) Dilemmank
Tamas fulébe juthatott, aki féelalmaban megmozdult és almosan megszolalt:
~Vegyétek el6 az elkészilt tizezres térképlapokat. Azokon foltrol-foltra ha-
ladva, és a szintvonalakat figyelve leolvashaté minden sziikséges adat, ami a
zonalitast kifejez6 expoziciés diagramokhoz sziikséges. Radadasul igy sokkal
nagyobb szamu adathoz juttok, mint az eddigi modszerrel.” Dérmaogte ezt,
aztan folytatta az alvast. Mondani sem Kkell: a javaslat telitalalat volt, és
pofonegyszer(i. Azota is ez a legmegbizhatébb modja a zonalitasi viszonyok
megismerésének. (Amugy az elkészilt tanulméanyért, annak cénolégiai ered-
meényeiért illetve az erd6gazdalkodas tudomanyos megalapozaséaért Zolyomi
Kossuth-dijban részesult.)

Tamas mar nagyon készilt arra, hogy a Nyugat-Dunantulon — amely-
hez gyermekkori élmények is flizték — végez majd vegetaciofeltarast. Emlék-
szem, hogy egy alkalommal a bikki terepmunka soran, falatozas kdézben ra-
jongva kezdett el egy beszamolot szécei élményeirél. A munkafegyelemre —
de még sokkal inkabb a csapat vezet6jének, Zélyominak erélyére — jellemz6:
a beszadmoldt ledllitotta. ,Most a Bukkben vagyunk, az itteni munkara 6ssz-
pontositunk” — volt az indoklas. Az olykor tulzott fegyelem ellenére persze
a szerzett tapasztalatok formajaban béséges utravalot kaptunk, amit aztan
.inaséveink” letelte utan hasznosithattimk. Tamas is nekifogott az Orség
novényzete feldolgozasanak, remek kis munkacsapat élén. De errdl késébb
beszélink.

Zsufolt programjaink, nagy ambicidink, akis kdzésségek dsszetarto ereje
mind-mind hozzajarultak ahhoz, hogy a kegyetlen 6tvenes évek gyotrelmeit
elviseljuk. Persze, kézben azért mi, botanikusok is évekre elszigetel6dtink
a vilagtél, nemcsak a karanténban tartott lakossag. Még a szomszédos ,ba-
rati” orszagok latogatasatdl is el voltunk tiltva. Taméas az els6 adandé al-
kalmat megragadta Erdély meglatogatasara. Erre 1955-ben kerulhetett sor.
Azokban az években jobbara csak arokoni latogatas volt lehetséges. Ebben
az évben jénéhanyunknak megszaporodtak a rokonai. Tamas szerezte be
6ket. A ,rokoni” meghivasok rendben meg is érkeztek. igy leltem magam is
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egy életre sz6léan egy jo baratra, Gergely Janos kolozsvari botanikus szemé-
lyében. A kdvetkezd évben, 1956 nyardn aztan egy népes magyar botanikus
csapat indult utnak Erdélybe. A cél egyrészt az volt, hogy az el6z§ évben a
Pareng-hegységben mar elkezdett gy(jté- és felvételez6 munkat folytassak,
illetve, hogy Erdély szépséges alhavasi- havasi tajait meglatogatva florais-
meretik, vegetacioszemléletik béviljon. A résztvevdk az akkor feltoré tett-
rekész fiatalok korébdl verbuvalédtak. Pécs Tamés mellett P6csné Gelencsér
llona, Vida Gabor, Juhasz-Nagy Pal, Skoflek Istvan, Komlédi Magda, Ko-
vacs Eva, Fekete Gabor, Jakucs Pal, Varga Istvan, Borhidi Attila, Simon
Tibor, Simon Tiborné jelentik a teljes kort, a felsoroltak persze nem fel-
tétlendl voltak jelen minden kirandulason. Noha mar 47 éve annak, ma is
élénken emlékszem azokra a felejthetetlen turakra, amit egy nagyobb cso-
porttal a Csiki-havasokban és a Fogarasi-havasokban tettliink. Tamas felké-
szllt vezetének bizonyult, akar geoldgiardél, akar fléraismeretr6l, akar pedig
az Utvonal ismeretérél, megtervezésérdl, elszallasolasunkrol volt sz6. A ko-
z6s kirandulasokon tal az erdélyi ,nyitasnak” persze egyéb hozadéka is volt.
Megindult a Pareng flérajanak rendszeres kutatasa, szamos feltlind Gjdon-
saggal (pl. az Aubrietia croatica mint Romaniara Uj faj kimutatasaval). Az
eredményeket Tamas tobb, részben tarsszerz6kkel kézés dolgozatban tette
kozzé. De mas hegységekben is elkezd6dtek anévénytarsulas-tani célu terep-
munkak, és ezekbdl szép dolgozatok is szilettek. (Borhidi Attila pl. a keleti-
karpatoki Csalh6 vegetacidtipusairol és a szubalpin sziklahasadék-gyepekrél:
az tjonnan leirt Gypsophylion petraeae tarsulasairol, aztan a Keleti- és Déli-
Karpatok lucosainak coénolégidjardl készitett tanulmanyt, Vida Gabor pa-
rengi munkajara alapozva a Transsilvanicum bikkoseir6l adott attekintést.
Mi pedig, Jakucs Péllal és Gergely Janossal karéltve sorban Moldva, Dob-
rudzsa szaraz tolgyeseit és az Al-Duna vidékének paratlanul érdekes erddit
kerestik fel és felvételeztuk.)

A kezdeti évek nagy alkotasa a Vegetationsstudien im Orség cimi kényv,
munkatarsaival: Domokos-Nagy Evéaval, Pdcsné Gelencsér llonaval és Vida
Gaboral kozésen irt mi. Még egyetemista, amikor elkészilt (1955), de csak
1958-ban jelent meg a Z6lyomi Balint szerkesztette Magyar tajak névényta-
kardja kiadvanysorozat masodik tagjaként. Ezek az indité kotetek (az els6
Simon Tiboré volt, és az Eszak-Alféld erddirél szélt) azért is fontosak vol-
tak, mert meghataroztak a sorozat kovetkez6 tagjainak a ,fazonjat”. Ezért
is érdemes néhany mozzanatra kitérnink. A munkacsoport a felvételezésnél
a szokasosnal nagyobb figyelmet szentelt a térbeli szintezettségnek. Cono-
logiai felfogasukban tamaszkodnak a Knapp-toi bevezetett ,féasszociacig”
fogalméara. A tarsulds alatti egységek, szubasszociaciok lehettek akar geog-
rafiai, akar o6koldgiai tagolas eredményei. Tamas ismeri és komolyan veszi
a Zurich—Montpellier iskola hagyomanyait. Ez pl. abban mutatkozik meg,
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hogy még a felvételezés megkezdése el6tt gondot fordit a minimiarea meg-
hatarozasara (mar a rakoskeresztdri erdében folytatott terepmunka soran
is igy jart el). Ujitas, hogy — Vida Gabor javaslatara — bevezetik az al-
lomanytdémeg fogalmat, kiléndésen, mert azt tapasztaltak, hogy ez az érték
a szukcesszidsoron belul progressziv irAnyban n6. Az erd6- és réttipusokat
térképezték, a térkép alapszinei a természetes-természetkézeli tarsulasokat
fejezik ki (ott, ahol csak az megallapithat6 volt), a szinre railtetett jelek pe-
dig azt, amely az eredetit felvaltotta. Az Epilobietum, az erddirtas-vegetacio
pl. lehetséges, hogy egy alapszinre van raultetve 8ott, ahol az eredeti tar-
sulas, pl. a Dicrano-Pinetum még felismerhetd), mashol, felismerhetetlenség
esetén hianyzik az alapszin. A munkan amugy er6sen latszik annak a koncep-
cidnak a hatasa, ami a bukki térképezésnél korvonalazédott. Az erdétipusok
értékelésénél alaposan konzultaltak erdészeti kutatokkal, ennek eredménye
pl., hogy sorra megadjak: mely tarsuldsba mely fafajok (akar idegen fafajok
is) bevitele lehet sikeres és gazdasagos, persze ugy, hogy emellett a természe-
tes erd@szerkezet nem séril meg alapvetéen. A bemutatott, leirt tarsulasok
sora egyértelmdsitette, hogy a Nyugat-Dunantul hazankban eddig alig is-
mert vegetaciot rejteget. Pocsék monografidja szolgaltatta késébb a biztos
hivatkozasi, tervezési alapot, napjainkban is, amikor az Orség Nemzeti Park
létrejott.

Az eltelt hosszu id§ alatt, kiilléndésen az utdbbi évtizedben megvaltozott
az emberi befolyas megitélése a természetes vegetaciora, nem utolsésorban
mert a kutaték tudatos nyomozéassal Ujabb és Gjabb torténeti adatok bir-
tokaba jutnak. Tdébben Ggy vélik, hogy az egykori tajhasznéalat, az erdéki-
élés er6sen megvaltoztatta a nyugat-dunantuli erd6k mai képét, erdésebben,
mint azt hittik. Ujabban néhany fiatal erdész-botanikus kolléga vitatja az
erdeifeny6 egyes allomanyainak 6shonossagat. Barhogy is legyen, ez nem
befolydsolja a kdnyv alapvet6 megéallapitasainak helytall6sagat.

Az erdész-botanikusokkal bévilt csapat: Pocs Tamas, P. Gelencsér Ho-
na, Szodfridt Istvan, Tallés Pal és Vida Gabor késébb, 1955 és 1958 kozott
a Vend-vidéken dolgozott. Szakonyfalu és kdérnyékének megjelent vegetaci-
Otérképe szép, professzionalis m(. Ertékét néveli, hogy alaptérképikén a
jelent6sebb fa- és cserjefajok elterjedését valamint a t6zegmoha-lel6helyeket
is feltintetik.

Kozben eredményeit 1953 6ta rendszeresen ismerteti a Botanikai Szak-
osztaly el6ado ulésein. Huszéves ekkor, a Szakosztaly talan legfiatalabb
tagja. Korai kdzismertségéhez ez is hozzajarul, ne feledjik, hogy a Botanikai
Szakosztaly az 6tvenes-hatvanas években a botanikai kozélet els6 szamu fo-
ruma, hiszen akkor mas szakosztalyok még nem léteztek. Az Uléseken pedig
az el6adoterem nemegyszer zsufolt.

Tereptapasztalatai, széles irodalmi ismeretei, a Zélyomi-iskolara jellem-
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z6 fejlett 6sszehasonlitd vegetacioszemlélete — és még néhany év — kellet-
tek ahhoz, hogy a nyugat-dunantuli terepmunkakat abbahagyva egy masik
fontos szintézist vessen papirra. Ennek magva az a gondolat volt, hogy a
Keleti Alpok magyarorszagi el6tere, amely dealpin-6ceanikus, délen pedig
szubmediterran klimahatas alatt all, a szubborealis kevert erd6zona egy da-
rabjanak ad helyet. Részletezve: itt két olyan erdétarsulas is zonalis, ame-
lyek annak a tulevelGi-lombelegyes zénanak tagja, amely Berlint8l kelet felé,
Lengyelorszagon keresztul az Uraiig huzédik. A keletalpesi peremteriletek-
nek ez az erd6zénaja a f6 elterjedési tertletétél mara elszakadt: a posztgla-
cialis vegetaciofejlédés soran valhatott izolaltta. Pdcs Tamas érezte-tudta
felismerésének jelent6ségét. Hogy biztos legyen a dolgaban, felkereste a sz6-
ban forg6 erd6ket dsszefligg6 elterjedési tertletiikon, Lengyelorszagban, sét,
hogy a roluk szolo irodalmakba is belemélyedhessen, lengyelul is megta-
nult! Amuagy Tamasnak a jelenség és az okok elemézében segitségére voltak
még flérdéiterjedési adatok, klimastatisztikdk. Jellemezte a targyalt zénatol
délre hazodé illir bukkds zénat: a Vicio oroboidi-Fagetumot, ill. elterjedési
terluletét és a tobbi szomszédos zonat is. Végul pedig felvazolta a Nyugat-
Dunantul sematikus vegetacidtérképét. E nélkil hianyos volna tudasunk
az orszag vegetaciojanak alapvonasairél és persze Zélyomi attekinté masfél
milliés vegetaciotérképe sem lenne teljes.

Mindazt a sok Ujat, amit a tlilevell erd6kr6l megtudott-megallapitott,
kandidatusi értekezésében foglalta dssze, 1966-ban. Elekor, a hatvanas évek
masodik felében mar megjelent egyfajta igény arra, hogy eredményeinket
statisztikai modszerekkel is megerésitsik. Codnoldgiai tabldzatok osszeha-
sonlitasara a Ramsay-moédszerhez jutott el, és fejlesztette azt tovabb (ez tu-
lajdonképpen a Sorensen-féle képlet tovabbfejlesztése olyan iranyban, hogy
tekintettel van az allandésagi és a dominanciaviszonyokra is, a kozos fa-
joknal pedig figyelembe veszi a két helyen val6 el6fordulast). Az értekezést
olvasva teljesedett ki a kép el6ttiink a fenyvesek valodi szerepér6l az orszag
nyugati felében, hiszen példaul kijelolte a bakonyperemi-kisalféldi homoki
erdei fenyvesek helyét is, és ekkor kaptunk képet a fragmentalis jellegl ba-
zofil erdeifenyvesekrél is.

Az erdészekkel, erdész kutatokkal valé kapcsolat a hatvanas években
er6s, sok esetben barati volt. Ez nagyon megkdnnyitette a kézos kutatasokat,
olyan probléméak megoldasat, amelyek a két tudoméany hataran merultek fel.
Egy fontos terulet volt akkoriban az erd6tipoldgia. Mar korabban vilagossa
valt, hogy az erd6tipusok meghatirozasat a hasonl6é o6kolégiai igényd no-
vények egyittes el6fordulasara lehet alapozni. Ryen rendszer azonban nem
volt kidolgozva. Ezért a kutatok egy csapata kim(velte a hazai erd6kben élé

novények okoldgiai fajcsoportjait. A csapatban Csapody Istvan, Horanszky
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Andras, Simon Tibor, Szodfridt Istvan, Tallés Pal mellett Taméasnak is fon-
tos feladat jutott.

A fléra ugyanugy érdekelte, mint a vegetacid. Nagyszamu Uuj florisz-
tikai adatot gy(ijt 6ssze az Orségben, a Vend-vidéken. Karolyi Arpaddal
ko6zésen meginditja a teljes nyugat-dunantuli flora enumeracidjat. A flora-
m( tébb részletben meg is jelent, 1965 és 1972 kozétt. Erdeklédése idGvel
talnyudlott a hazai, s6t az eurdpai-eurézsiai mérsékelt égovi floran. Megcsil-
lan el6tte a lehet6ség: felkeresheti, megismerheti a gazdag tavol-keleti florat.
Emlékszem arra az id6szakra, amikor bekdéltézik a Novénytar Fléra Genera-
lis termébe, és ott hdnapokig ismerkedik a Tavol-kelet trépusi-szubtrépusi
fajaival, csaladjaival. Koézben tokéletesiti francia nyelvtudasat, konzultaci-
okat folytat Andreanszky Gabor professzorral, aki, ha nem is a recens, de
a fosszilis szubtropusi flérak jé ismer6je. Az sem tériti el tervétdl, hogy a
tar fénoke, Zolyomi Balint kifejti: magyar geobotanikus els6dleges feladata,
hogy ajelenlegi hazai fléra és vegetacio keleti rokonsaganak, parhuzamainak
kérdését kutassa, ehhez pedig nem szikséges a tropusok ismerete. De Tamas
tantorithatatlan, és el is éri, hogy 1963-ban kiutazhasson Eszak-Vietnamba
(Vietnami Demokratikus Koztarsasag), és ott eredményes gy(jt6- és kuta-
téutakon vesz részt. Vietnami kapcsolatai maig fennmaradtak.

1976-ban opponensként miikddhettem kézre az eljardson, ahol Tamés
akadémiai doktori értekezését védte meg. Ez volt hosszas afrikai munkassé-
ganak — amelyr6l Orban Sandor e kétetben sokkal részletesebben szamol
be — egyik hozadéka. Az értekezés Tanzanidban, az Uluguru- hegységben
végzett komplex vegetaciotanulmanyait ismerteti. Ezen a cimen flérarokon-
sagi, floratéréneti, bioklimatikai eredményeit, a vegetaciédvek jellemzését
otvozi konkrét dkologiai méréssorozatok értékelésével. Az epifiton mohakban
gazdag erd6t és cserjeerddt, egészen sajatos vizhaztartasukat alhtja kozép-
pontba. Megméri az epifitonok biomasszajat, intercepciojat és kimutatja,
hogy az intercepcié mértéke aranyos azzal a csapadékmennyiséggel, amely
mar nem jarul hozza hatékonyan az edényes névények alkotta vegetacié fenn-
tartasahoz. Vizsgalja az epifill florat is. Elkésziti az Eszaki Uluguru-hegység
potencialis vegetaciotérképét, és ennek gyakorlati szerepet szan, mivel se-
gitségével a terilet mez6gazdasagi rajonizaciéja végezhet6 el, és megadhato
a termesztésre javasolt novények kore. A disszertacié névumai egyébként
egy sor addigra megjelent, nemzetkézi folydiratokban kozélt tanulmanyra
alapozodtak.

Nem hittem volna, hogy érdekl6dési tertleteink még talalkozni fognak.
Pedig igy tortént. A ldszvegetaciordl van sz, amelyet vacratoti kutaték is
intenziven vizsgaltak és most is vizsgalnak. Tamas 1996-t6l kezdte kutatni
a lészfalakon €16 moha- és zuzmofajokat, azok taxonémidjat, florisztikai,
novényfoldrajzi és okolégiai viszonyait. Kiderult, hogy e novénytarsuldsok
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létiket nagymértékben az extrazonalitasnak koészénhetik, és sivatagi jellegl
egyutteseket alkotnak. Tamas eredményei j6 6sszhangban vannak eddigi tu-
dasunkkal, bdvitik azt, pl. mert megerésitik a loszfalperemeken, gerinceken
kialakult Agropyro— Kochietum téarsulasrél, félsivatagi jellegérdél korabban
kialakitott nézetet.

Kivételes tudasat az Magyar Tudomanyos Akadémia is felismerte és
elismerte azzal, hogy 1995-ben levelezd, majd 2002-ben rendes taggéa valasz-
totta. A Bioldgiai Tudomanyok Osztalyanak megbecsult tagja. Itt termé-
szetesen olyan feladatok is harulnak ra (akarcsak a botanika, dkoldgia mas
képvisel6ire), mint a szakma hatasos, eredményes képviselete. Ebbe a tudo-
manypolitikai kérbe sorolhat6é a Botanikai Bizottsag elndki tisztsége is, amit
szintén betoltott mar. Mldkodésének igazi terllete azonban a terep. Nem is
sok ideje annak, hogy élvezhettiik akadémiai székfolgalé el6adasat sivatagi-
félsivatagi, kéregszer(i bevonatot képez6 kriptogam kozosségekrdl. Mar én-
magaban impozans az a szivossag, ami eljuttatta, hajtotta killonbdz6 kon-
tinensek szaraz zénainak felkeresésére. Vilagossa valt fajismereti, okologiai
tudasaban gyodkerez6 nagy szintetizal6 képessége, lényeglatdsa. Személyes
mUkddésével is tanusitja, hogy az 6sszehasonlité vegetacidtan lehetdségei
nem merultek ki.

Kedves Tamas, szlletésnapodra kivanom, hogy toretlenil teljesithessed
tudomanyos céljaidat.
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P6cs Tamas, a tropusi botanikus

Orban S.
Eszterhazy Karoly Féiskola Novénytani Tanszék, 3301 Eger, Pf. 43.
orbanQektf.hu

Pocs Tamas professzort tébb mint 30 éve ismerem, még kezdé mohasz
id6szakomban talalkoztam vele el6sz6ér, mikor a Novénytarban dolgoztam.
Akkorra 6 mar nemzetkozileg is elismert briologusnak szamitott, és mint-
hogy korabban 6 is a Névénytarban dolgozott, sokat hallottam roéla.

Izgalommal vartam els6 taldlkozasunkat és meglepett az, hogy sze-
mélyesen keresett meg novénytari szobamban, és rendkivil baratsagosan
viselkedett. Rogton azzal kezdte, hogy talalt nekem egy mohacsaladdot, a
Calymperaceae-t, melynek Afrikaban sok faja van, és senki sem foglalko-
zik a feldolgozasaval. Akkor még nem gondoltam, de 6 val6szinlileg mar
tudta, hogy tébb mint hdsz év mualva ez lesz akadémiai disszertaciom té-
maja. Nem sokkal megismerkedéstink utan tettink egy kodzos kirandulast
a,Tarna-vidékre, ahol egy kis tézegmohas lapfoltot talaltunk egy vizzel az-
tatott Utbevagasban, toébb ritka majmohafaj kiséretében, s az ott gydjtott
anyag meghatarozasa utan megszuletett elsé kézoés publikacionk, melyben
méas kutatokkal egyutt tarsszerz6k voltunk.

Nem sokkal ezutdn azzal keresett meg, hogy az egri Névénytani Tan-
széken megiresedik egy adjunktusi allas, és szeretné, ha ezt én tolteném
be, hiszen ez erdsitené a tanszék kriptogamkutatasat. Ett6l kezdve isme-
retségink baratsagga valtozott, és szamos kozos kutatasban és gyUjtéexpe-
dicion vettink részt mind hazai-eurdpai mind trépusi tertleteken. 1976-t6l
kisebb-nagyobb megszakitasokkal kézel 20 évig vezetdje volt a Noévénytani
Tanszéknek, s miutan utédjanak nevelgetett az évek soran, 1994-ben nekem
adta at a tanszékvezetést. Kézés munkank soran mindig lenylg6zétt mun-
kabirasa, szorgalma és kitartasa, a megalmodott célok elérése — gondolok
itt példaul a 208 ezer példanyos egri mohagydjtemény megalapitasara, a ha-
zankban egyedulallé mohairodalom-kdényvtar és kilénlenyomat-gyGjtemény
létrehozasara, a kétszaznal tobb publikacié megirasara, a kriptogambotani-
kai kutatocsoport kifejlesztésére.

Mindenkivel nagyon készséges, és munkajaban megbizhat6 partner, aki
igéretét idére teljesiteni tudja, ezért rendkivil nagy tropusi botanikai is-
meretségi kore van, amellyel napi munkakapcsolatban all. Ma is nap mint
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nap hataroz, publikaciot ir, biralatot és korrekturat készit, 40-50 levelet ir
elektronikusan kildve, és szervezi kdvetkezd expediciojat. A nap 24 6rajabol
legtobbszdér 16-ot munkéaval tolt. Az expediciokra alaposan felkészil, min-
den irodalmat, térképet, Gtikonyvet attanulmanyoz, a kézlekedés lehetséges
moaodjairol és atvonalairol tajékozédik, kijeldli a gydjtési helyeket, felveszi
a kapcsolatot olyan személyekkel, akik a terepmunkak soran segitségikre
lehetnek.

Régi vagya és alma volt eljutni a trépusi tertletekre botanikai kutatasi
céllal. Ez 1963-ban sikerult el6szor, amikor 2 hénapot téltétt Vietnamban
és egy életre eljegyezte magat a trdpusi mohak kutatasaval. Két évre ra
Ujabb 5 honapot toltott gydjtémunkaval és lenyligbzte a trépusi teriletek
fajgazdagsaga. Szamos Gj mohafajt fedezett fel és tanulmanyozta Eszak-

1969-ben versenypalyazaton nyert el egy oktatéi allast az éppen mega-
lakult tanzaniai agraregyetemre, Morogoro varosaban, a gyonyord, 6serdével
boritott Uluguru-hegység labanal, ahova felesége nemrég sziletett kisfiaval
néhany hénap utan kovette. A tropusi éghajlatot hamar megszoktak, és
beilleszkedtek a varazslatos afrikai életbe.

A hétkdznapokat kemény munkaval toltotte ,Senior Lecturer”-ként, mi-
vel a mez8gazdasagi ndvénytan oktatasa keretében szamos teendével lattak
el az egyetemen, de a csodalatos taj és élévilag, a melegszivi emberek és a
hétvégeken tett kirandulasok és gy(ljtéutak nagyon gazdagon karpétoltak.
Rendszeresen fogadtak kulféldi kutatokat, akikkel egyitt végeztek botanikai
megfigyeléseket, gydjtéseket. Sorra jartak a vadallatokkal teli nemzeti par-
kokat és életre sz6l6 élményik volt a Kilimandzsar6 megmaszasa, 'melyet
feleségével csinaltak végig, aki talan az els6 eurdpai né volt, aki feljutott a
Kibo cslcsara. Négy évet toltottek el Tanzanidban, 1971-ben Bence fiukkal
gyarapodott a csalad, majd 1973-ban telepiltek haza Egerbe.

Afrikaban sikertlt elegend6 anyagot 6sszegyijtenie a tudomanyok dok-
tora fokozat elnyeréséhez, elkészitette a ,Komplex vegetaciétanulmanyok
Kelet-Afrikaban” cim( értekezését, melyet 1977-ben védett meg.

Vilagviszonylatban elsének vizsgalta a tropusi es6erdék epifiton bio-
masszaja és csapadékfelfogé képessége kozotti Osszefliggést, melynek ered-
ményei ma is legtdbbet idézett publikacioi kézé tartoznak. Ennek summa-
zott eredménye, hogy sikertlt kimutatni kvantitativ modszerekkel, hogy a
fan lakd epifiton bevonatnovényzet (moha, zuzmo, pafrany, egyéb noévények)
biomasszaja elérheti az ilyen vegetacidtipusban a hektaronkénti 14 tonnat
is, amely szarazanyaga négyszeresének megfelel6 50 000 liter vizet képes
egyetlen esé alatt megkotni és kornyezetének fokozatosan atadni. Ez joval
tobb, mint az egész lombozat altal megkotétt vizmennyiség (6000 liter).
Ehhez jarul még a felh6zénaban a rendszeres koddcsapadékbol visszatar-
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tott viz. Nagyon jelentés az epifitonok humuszképzése és felhalmozésa is
(aerial humusz), mely vizsgalatai szerint elérheti a hektaronkénti 1-2 méa-
zsat. Azoéta a vizsgélatokat valamennyi trépusi foldrészen megismételték, és
hasonld intercepcios eredményekhez jutottak. Ennek a ténynek abban van
oriasi gyakorlati jelent6sége, hogy els6sorban ennek a viragtalan névények-
b6l allo epifiton vegetacionak az érdeme a tropusi vizvalaszté hegységek
felh6zénajaban, hogy a csapadék szabalyozva és egész évre elosztva jut a
vizgy(jté halézatba, a szaraz évszak alatt is folyamatos a patakok, folydk
vizellatasa, a hegységnél tizszer nagyobb teriileten biztositva a folyamatos
ivo- és dntdzdéviz-, valamint az energiaellatast. Ezenkivil hat a lokalklimara
és enyhiti a széls6ségeket. Egyuttal megvédi a sajat és a kérnyez6 tertletek
talajat a fokozott eréziotol, a foldcsuszamlasoktol és az es6s évszak alatti
arvizektdl, a szaraz évszak alatt pedig az aszalytél és éhinségektdl, amelyek
bizony rendszeresen sUjtjdk azokat a teruleteket, ahol a hegyi erdétakaroét
elpusztitottak (pl. Etiopia, Nepal).

Két cikksorozata is indul ebben az idében, melyek maig is tartanak: az
egyik az East African Bryophytes, a masik a New or little known epiphyllous
hverworts. Az elsébél 18, a masodikbol 9, a szakmaban nagyon keresett és
szamon tartott publikacié jelent meg, mert ezek sok, a tudoméanyra nézve
Uj faj leirasat tartalmazzak.

1976-ban Ujra Afrikaban jar és részt vesz a Magyar Televizié Kiliman-
dzsaré cimd filmjének készitésében. Nagy szilksége volt a stdbnak Pd4cs tanar
urra, hiszen ekkorra mar a hegység valamennyi hegymaéaszoutvonalat ismerte.

1978-ban a Magyar Tudomanyos Akadémia Botanikai Kutatdintézetébe
hivtak Vacratétra. A Botanikus Kert vezetését biztak ra, de ez tropusi ku-
tatasaiban nem akadalyozta. Innen harom gydjtéexpediciot tett Kubdaba,
amelyen tobb ezer mohapéldanyt gydjtott, és a szerpentin alapkézetld te-
ruleteken szamos Ujdonségot taldlt. Ezekkel a felfedezésekkel hozzajarult
ahhoz, hogy a karibi szigeteket és a kérnyez6 teriileteket ma a mohaevolicio
Jforréd pontjanak” a dél-amerikai mohaflora kialakulasanak egyik evollcios
centruméanak tartjak.

Koézben svéd kezdeményezésre visszajart Tanzaniaba, ahol az Usam-
bara-hegység es@erdeit kutattdk, és egy svéd—magyar Integralt Usambara
Es6erd6program megvalodsitasan faradoztak.

1985-ben a tanzaniai agrarégyetemen alakult erdészeti fakultason el-
nyert egy professzori allast, igy norvég alkalmazasban Gjra Afrikdban élt
csaladjaval, mely kislanyavl gazdagodott az 1975-0s esztendében. Ez az id6-
szak 1990-ig tartott, és az oktatasi tevékenység mellett gy(ljt6utakat szer-
vezett, illetve a NORAD cég megbizasabdl konzulensként a tropusi eséer-
dék okologiai és biodiverzitasi felméréseit végezte Eszakkelet-Tanzaniaban.
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Eredményeit annyira elismerés dvezte, hogy 1992-ben a Norvég Tudomanyos
Akadémia kils6 tagja lett.

Ez az 6t év a magyar trépusi botanikusok szamara nagyon sok ered-
ményt hozott, mivel Pécs professzor szivesen latott hazaban érdeklédé ku-
tatokat, nemcsak briolégusokat, botanikusokat, hanem zoolégusokat, 6ko-
logusokat, fanerogam taxondmusokat. Mondhatjuk azt is, rendszeres volt a
vendégjaras és a rendszervaltozast kovetd szabad utazasi lehet6ségek meg-
nyitottak az utat Afrika felé is. Minden érdekléd6 kutaténak biztositott
szallas- és étkezési lehet6séget, érdekl6désének megfelelé gydjté- és kutato-
utakat szervezett, a szallitast sajat Toyota terepjaréjukkal gyakran felesége
végezte. A cikk szerzéjének is megadatott az a lehet6ség, hogy egy honapra
Pocs professzor vendége, gydjtétarsa és expedicids Utitarsa lehetett Tanza-
nidban, igy a terepen tanulmanyozhatta az akkorra mar altala herbariumi
példanyokrdl jol ismert kelet afrikai Calymperaceae fajokat. Azonban nem-
csak a magyar kutatdkat fogadta nagy baratsaggal, hanem az ismert eurépai
briologusok szinte mind megfordultak nala, és ezek gy(jtési eredményeibdl
is sokszorozé6dott tropusi publikacidinak szama.

1990- ben a Kilimandzsaré labanal, Moshiban laktak, ahol felesége inter-
natusi nevel6tanari allast toltétt be a nemzetkézi gimnaziumban, ebben az
id6szakban a Ngorongoro krater és a Serengeti rezervatum terlletén vég-
zett megbizasos konzervacidbiologiai kutatasokat. Hazatéréstik utan még
egy évet Vacratoton toltottek, de mar latszott, hogy visszatérnek Egerbe,
hiszen egy 1990-es itthoni szabadsaguk idején maganhazat vasaroltak Fel-
starkanyban.

1991- ben visszatért az egri f6éiskolara, amely akkorara az Eszterhazy
Karoly Tanarképz6é Féiskola nevet vette fel. A Noévénytani Tanszék UG épi-
letbe kerult, és ezzel lehetévé valt 6nall6 mohaherbarium kialakitasa, igy
Vacratoton tartott tropusi mohagy(jteménye Egerbe kerilt és a korabban
megvasarolt anyagokkal egyttt létrejott Kozép-Eurdpa egyik legnagyobb
mohaherbariuma.

Tanitotta is a tropusi botanikat, hiszen az ELTE-n ,Tropusi 6kolégia”,
a g0dolléi agraregyetemen a ,Trépusi termesztett névények botanikaja” ci-
m( targyat oktatta tobb éven keresztlul. Tobb egyetemen a doktori képzés-
ben is részt vallalt. 1995-ben az MTA levelez6 tagja lett, majd 1996-ban
habilitalt, és rd egy évre itthon is egyetemi tanari kinevezést kapott.

Kulfoldi tropusi botanikus kollégaival egyiutt néhany évvel ezelétt ra-
jott arra, hogy utdodokat kellene nevelni azokon a teruleteken, ahol a ku-
tatasok folynak, hogy legyen helyi specialista is, aki helyismerettel, helyi
fajismerettel és botanikai ismeretekkel rendelkezik. Elindultak tehat mint-
egy tiz évvel ezel6tt kulénb6zd egyetemeken tropusi briolégiai kurzusok a
helyi specialistak képzésére. Elszér Helsinkiben indult meg az eurdpai uni-
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0s briologiai kurzus, mely harom egymast koévetd évben folytatdédott, majd
Mérida (Venezuela) és a Nairobi (Kenya) egyetemeken folyt egy-egy kurzus.

Nemcsak kulféldon, hanem sajat kdrnyezetében is térekedett arra, hogy
utanpotlast neveljen a trépusi botanika, brioldgia szamara. Visszatérve Eger-
be, az ott oktatd kollégakat vonta be az expediciés munkaba, akik kézul téb-
ben mar egy-egy mohacsoport specialistai voltak. Figyelme ebben az idében
Kelet-Afrika és az indiai-6ceani szigetviladg florisztikai, novényfdldrajzi ro-
konsadganak kutatasara iranyult. Akadémiai palyazati tamogatas felhaszna-
lasaval megszervezett az utdbbi tiz évben 6t nagyobb kutatasi expediciot,
melynek célja Madagaszkar, a Seychelles-szigetek, Comoro-szigetek, Réu-
nion, Mauritius és Rogriguez-szigetek mohaflérajanak feltarasa. A tanszék
mohaherbariuma ezen expediciok nyoman toébb ezer példannyal gazdagodott
és szamos a tudomanyra nézve Uj fajt sikerult felfedezni.

2001-ben a Magyar Tudomanyos Akadémia rendes tagjava valasztot-
tak, és ebben komoly szerepet jatszott az, hogy vilagszerte elismert tropusi
botanikai kutatomunkat végzett.

Jelenleg a féiskolan m(ikédé MTA Bryoldgiai Kutatdcsoportot vezeti,
melynek f6 profilja a trépusi kriptogam névények kutatasa, de ezen kivul
munkatérsaival egylUtt kutatja a hazai lészfalak és az ausztraliai szubtrépusi
sivatagok viragtalan novényeinek okoldgiai, névényfoldrajzi és rendszertani
vizsgalatat. A loszfalak kutatasaban Kozép-Europa loszterlleteit, Ausztra-
lidban pedig az utébbi harom évben tébb ezer kilométeres utazassal tarta
fel a jellegzetes brioilérat.

Meg kell jegyezniink, hogy kézben a trépusokrol sem feledkezett meg,
hiszen kétszer felkereste Venezuelat, ahol a trdpusi brioldgiai kurzus kap-
csan sokat gyd(jtott, és sikerult a kilonleges élévilaggal rendelkez6 Roraima
hegyet megmasznia és az elmult télen is tartott egy sikeres tropusibriolégia-
tanfolyamot Nairobiban.

Az ausztraliai megfigyelések és a loszfalak kutatasa vitte kézel a kryp-
tobiotikus kéreg tanulméanyozasdhoz, mely az egész fold szaraz és nedves
zénajaban napjainkban is jelen van, és a benne él§ baktériumok, algak,
mohak, gombak és zuzmok a foldtorténet kezdetétdl szerepet jatszottak a
szarazfold meghoditasdban és az oxigén mennyiségének novekedésében a
foldi légkorben. Ennek Uj szemléletl felfedezésével Gjabb kutatasi téma pers-
pektivaja nyilt meg Pdcs professzor el6tt, s ezért vallalta, hogy akadémiai
székfoglalojaban ennek az Uj iranyvonalnak a kutatasi lehet6ségeir6l beszél,
mintegy megujitva eddigi kutatisainak szellemiségét és eredményeit. E ké-
reg tanulmanyozasa céljabol az utdbbi két évben kétszer jart afrikai sivatagi
szubtropusi tertleten Tunéziaban, és igen sok érdekes dolgot figyelt meg és
sok ujdonsagot talalt a gy(jtések soran.

Tudomanyos publikacidinak szama 265, idézettsége 2000 koérul van, 20
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nemzetkozi kongresszuson illetve konferencian tartott el6adast. Az altala
leirt, tudomanyra nézve Uj taxonok szdma: 10 virdgos névény, 113 moha-
és 1 csigafaj. A mas specialistak szamara gydjtott anyagabol leirtak 12 (j
virdgosnévény-, 65 moha-, 32 zuzmo-, 6 csiga-, 43 rovar- és 118 atkataxont,
melyek koziul szamos faj, valamint a Pocsia Vézda (zuzmo), Pocsiella Bizot
(moha), Pocsia Mahunka, Pocsoppia Mahunka (atka) tudomanyra nézve Uj
nemzetségek az § nevét viselik. Sok publikacidja jelent meg ebben a féiskolai
folyoiratban, és ez hozzajarult ahhoz, hogy a nemzetkoézi elismerést kivivjak
tudomanyos koézleményeink.

Oktato- és tudomanyos tevékenysége elismeréseképpen 10 magas Kki-
tintetésben és dijban részesilt, melyek koézul kiemelked6 a Szent-Gyorgyi
Albert-dij (1996), a Pro Natura Dij (2001) és a Szilard Le6 Professzori Osz-
tondij (2003).

A tudomanyos kozéletben is aktiv szerepet vallal, igy 7 nemzetkozi és
7 hazai tudomanyos tarsasdgban vannak kilénbézd funkcidi. Ezek kdzil
az International Association of Bryologist egyik alapité tagja és egy ideig
(1981—87) alelndke volt. A Magyar Biologiai Tarsasag elndkeként 1991-t6l
1994-ig, az MTA Botanikai Bizottsag elnokeként 1993-t4l 1996-ig mUiko-
dott. A XVI. Nemzetkodzi Botanikai Kongresszus (1999, St. Louis, USA)
egyik tiszteletbeli alelnokévé valasztotta. Harom hazai és két kulféldi tudo-
manyos folydirat szerkeszt6bizottsaganak tagja, illetve rovatvezetdje. A Pro
Renovanda Cultura Hungaridé és a Bolyai-osztondij alapitvanyok biologiai
kuratériumanak tagja.

P6cs professzor urat a gondviselés jo egészséggel aldotta meg, ma is
els6k kozott van, amikor egy komoly megprdébaltatast jelentd tropusi hegyre
fel kell jutni. Szellemi erejét a folyamatos kutatémunka tartja j6 kondici-
O0ban. Szeretetre mélté kolléga, barat, segitékész ember, szivds munkatars,
elismert kutatd, okos tanacsado, kellemes tarsasagi ember. Teljes ,Ember” a
maga valésagaban. Azt kivanom neki magam és a hozzéa kozel all6 kollektiva
nevében, hogy még sokaig élvezhessiik ezeket akivaldé emberi tulajdonsagait,
és ehhez kivanunk tovabbi jo egészséget 70. szlletésnapjan.
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Tamas és Sanyi
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Colura saroltae Po6cs, 1987. J. Bryol. 14: 497
Tanzania, Kilimanjaro Mts.
Coll.: T. Pdcs, E. Prater, G. Kosa 87173/K (EGR)

Kis G. rajza
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Malakoloégiai utravald P6cs Tamastol

Varga A.
Matra Muzeum, Gyodngy0s

Rendkivil érdekes a sors, és talan a véletlen, ami meghatarozhatja va-
lakinek az életatjat, munkassaganak alakulasat. Pdcs Tamassal valé isme-
retségem kozel negyven évre nyulik vissza. Néhany kiragadott epizoddal,
nagyon is szubjektiven, szeretném felvillantani ezt a négy évtizedet. Ezek
az aprocska események taldn megférnek szerényen meghutzédva a nagy dol-
gok mellett. En ugy érzem, szamomra mégis sokat jelentettek, és nagyban
hatottak életpalyam alakulasara, amiért mindig nagyon halas leszek. Gyak-
ran a felidézett torténetek egyes szam elsd személyben mesélédnek, de min-
den esetben Pé6cs Tamas értékes és hasznos Utravaldival zarulnak, amire
ha sikertlt raéreznink és megfogadnunk, életink sordn csak a hasznunkra
valhatott.

Pontosan a hénapra és a napra mar nem emlékszem, de 1963-ban tor-
tént — negyedikes gimnazista voltam —, amikor az egyik napilap hirrova-
taban az aldbbiakat olvastam: Dr. P6cs Tamas tudoméanyos kutaté hazatért
vietnami gydGjtéatjaroi. Tobb ezer herbariumi tétellel, sok ezer rovarral és
csigaval gyarapitotta a Természettudomanyi Muzeum gy(ljteményét. Ez az
aprocska hiradas ma is ott lapul valahol régi papirjaim, jegyzeteim kozott.
1964-ben, amikor az Egri Tanarképzé Féiskola nappali tagozatara felvételiz-
tem, a Novénytani Tanszék egyik ajtajan megpillantottam: Dr. Pécs Tamas,
tanszékvezetd. Tobbszor elsétadltam az ajto el6tt, hatha meglathatom a ku-
tatét, aki megjarta a tropusokat, és ott gydjthetett. Ezek a legkorabbi em-
Iékeim, akkor még nem is mertem gondolni, mennyi segitséget fogok kapni
téle az elkdvetkezd évek soran.

Mint Vidéki gimnazistat, minden érdekelt, ami az él6 vagy az élettelen
természettel kapcsolatos. Kézeteken, asvanyokon és fosszilidkon kivl rova-
rokat és csigahazakat gydjtottem. A f6iskolai évek mintegy vizvalasztoként a
puhatestliek vizsgalata felé iranyitottak figyelmemet. Az az érdekes, talan én
lehettem az egyetlen hallgatd, aki a ndvénytani tanszéken zooldgiaval foglal-
kozhatott. Itt figyelt fel az érdekl6dési tertiletemre P6cs Tamas. Elmondta,
0 is tanulmanyozta kordbban a csigakat. Néhany nap mulva mar kezemben
tarthattam megjelent dolgozatait (AgOcsy, P. k Po6cs, T. (1960): Data to
the Mollusk fauna of Hungary. Annls Hist.-Nat. Mus. Natn. Hung. 52: 437—
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445.; AgOcsy, P. & POcs, T. (1961): Alopia soosiana n. sp. (Mollusca,
Gastropoda). Annls Hist.-Nat. Mus. Natn. Hung. 53: 533—536.; POcs, T.
S Karolyi, A. (1961): The occurence of the Helicigona (Campylea) illyrica
Stabilé in Hungary (Mollusca, Gastropoda). Annls Hist.-Nat. Mus. Natn.
Hung. 53: 531—532.).

Ezt kovetben felgyorsultak az események. Egy-két mondatos informéaci-
6i mindig valami Gjra iranyitottdk figyelmemet. Egy alkalommal emlitette:
Szarvaskd E-i oldalan, a Saxifraga aizonos sziklagyepeiben egy ritka orsécsi-
gat, Balea perversa-1 gydjtott. Utmutatasai alapjan tizennégyszer kerestem
fel és vizsgaltam at minden lehetséges pontot. Az utols6 alkalom meghozta
az eredményt: végre megtalaltam a faj egy népes populéaciéjat a csucsi rész
D-i oldalan. Megtanitott a kitartd és az odafigyel6 gy(jtés metodikajara.

Hatalmas ismeretanyagaval a legvaratlanabb helyzetekben is meg tudta
didkjait lepni. 1966-ban a Mecsekben voltunk terepgyakorlaton. A Jakab-
hegyen egy nagytermetl fekete-sarga szinezetl szitakotét fogtam. Tamas
ezt meglatva azonnal elmondta réla a legfontosabbakat: ez egy Cordule-
gaster faj, ami elég ritka Magyarorszagon. (Evekkel késébb tudtam meg,
szitakotdkkel is foglalkozott.)

Elénken emlékszem a kdvetkez§ esetre. Ez egy masik terepgyakorlaton
tortént, az Alacsony Tatranak azon a részén, ahol az 6skézet és a mészkd
talalkozik. Megalltunk egy rovid ebédsziinetre. Az étel elfogyasztasa utan
nekem megmaradt a kenyér sarka, amit szépen egy szikla mellé letettem,
milyen jo lesz a rovaroknak. Indulas el6tt Tamas végignézte a teriletet,
meglatta és felvette a kenyeret, megallitott minket, majd igy szolt: tanuljuk
meg, a hegyek kozott soha ne dobjuk el az ételt, mert nem tudhatjuk nem
kerultink-e olyan helyzetbe, hogy szikség lehet r4. Tobb mint harminc év
telt el, de akkor ezt a leckét joI megtanultam, és mind a mai napig meg is
tartottam.

Mint didkok egy alkalommal segédkeztiink irodajanak atrendezésében.
A munka befejezése utan megkinalt minket egy kulonlegességgel, vietnami
z6ld teaval, amit 1963-as utjarél hozott haza. Ez 1965 koral lehetett. El-
mondta, ez egy nem ndindennapi ital, amit Vietnamban keserlen fogyaszta-
nak. Kdstolgatva szorongattuk a poharat. Valami miatt el kellett hagynia a
szobat. Cimmer Sarolta (évek mulva a felesége) volt kézoéttink a legbatrabb:
ez olyan er6s és keserl, nem lehet meginni felkialtassal a maradékot kion-
totte. Mi azonnal, nagy egyetértéssel, kovettik a példajat. Amikor visszajott
az irodajaba, finom volt, mondogattuk. Hosszu idének kellett eltelnie, hogy
most az igazsagra fény dertlhessen.

Hogy lettem ,csigasz”, hogyan ismerkedtem meg a MTM kutatoival, ezt
is Tamasnak készénhetem. 0 a korabbi években egyitt dolgozott dr. Agdcsy
Pallal, a malakologiai gylijtemény vezetdjével, s megbeszélte vele, vegyen a
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védlszarnyai ala. igy indult az ismeretségem az allattari kutatdkkal, s ha
nem is kozvetlenll, de Tamas segitett hozza, hogy megismerkedjek Pintér
Laszloval, Kozép-Eurdpa egyik legnagyobb nevi malakolégusaval, akivel igy
egy életre sz6l6 barati és szakmai kapcsolatba kertlhettem.

Hogyan toértént a tanar-diak viszony &talakulasa. 1968 nyaran talal-
kozot beszéltiink meg Brass6ban, a Fekete templom mellett, déli 12 orara.
Szekeres Miklds baratommal mi a Bucsecsbdl jottink, ahol a Déli-Karpatok
endemikus csigai, az Alopiak utan kutattunk. Tamas el6vett egy kis Uveg
italt: ,most mar kollegak lettiink”, és felajanlotta, tegezzik. Még aznap el-
indultunk a Fogarasi-havasok felé, ahol néhany nap mulva addigi életem leg-
nagyobb kalandja esett meg velem. Javaslatara a Bilea menedékhéazhoz egy
kevéssé jart uton, a Kis-Arpas-volgyon keresztil kivantunk feljutni. Utkéz-
ben buzgén kerestiink egy apré termetd mohéat, ami kicsiny talajuregekben
él, és fluoreszkal. Este a szallasunkon Tamas kiemelte, a nap legnagyobb
eredménye ennek a mohanak a megtalaldsa volt. Mint megtalalo, biuszke
voltam magamra, pedig ram Uulhetett a kézmondas: ,vaktyuk is talal sze-
met”. A rossz id6jaras miatt utunkat meg kellett szakitani, egy elhagyott
erdészlakban huztuk meg magunkat. Kétnapos esd utan végre délutan neki
tudtunk vagni a gerinc megmaszasanak. Minden kénnyen és siman ment,
de kozvetlenil a Negoj csucsa el6tt egy fuggblegesnek tind, omladozé fa-
lon kellett felmasznunk. Tamas ment elére mindenféle sziklamészé kellék
nélkdl, nagy kuszkoédéssel és még nagyobb félelemmel mi is feljutottunk
neki kdészénhetéen a sziklafalon. Kézben az egyik hatizsak minden tartal-
maval lezuhant, és eltlint a szemunk el6l. Mire elértiik a Negoj csucsat rank
esteledett. Egy szikla takarasaban huzédtunk meg, tanacsara hajnalig éb-
resztgettik egymast, nehogy valaki elaludjon, mert bizony nagyon hideg
volt. Itt tanultam meg: vészhelyzetben ismerhetjuk meg igazan egymast, és
természetesen sajat magunkat is.

Eddig tartottak a tagabb értelemben vett diakéveim emlékképei. Ké-
s6bb, amikor egy-egy kulféldi atjardél hazatért, mindig hozott magéaval csi-
gakat. Ezek kozott voltak érdekességek, ritkasagok, és elég gyakran a tudo-
manyra nézve (j fajok is. Ezek kézul néhany — nagyrabecsulésunk jeléul —
az 6 nevét viseli: Phaedusa pocsi: Szekeres 1969, Dioryx pocsi: Varga 1972,
Maizania (Maizania) pocsi: Varga 1976.

Kedves Tamas, a tavoli emléknyomok Utravaldinak felidézése utan fo-
gadj el télem egy apr6 ajandékot, amit 70. sziletésnapodra szeretnék at-
nydjtani: egy U0j csigafaj Vietnambol, az Elma pocsi n. sp.
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Epiphyllous bryophytes
Réunion
Coll.: G. Kis 9618 (EGR)

Kis G. rajza
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First Record of the Tropical Asian-Pacific Genus
Powellia (Racopilaceae, Bryopsida) for

the East African lIslands: P. pdécsii Zanten spec.

nov. and P. elliptica (Ren.) Zanten comb. nov.

Zanten, B. O. van
Department of Plant Biology, University of Groningen
Kerklaan 30, NL 9751 NN, Haren, Netherlands
bovzanten@wish.net

Abstract. Powellia pécsii Zanten is described irom Madagascar and Racopilum
ellipticum Ren., als6 irom Madagascar, is transferred to the genus Powellia as P. elliptica
(Ren.) Zanten. A discussion on their origin is presented.

Introduction

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, nét 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 leafrib 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 nét the case in Racopilum. For further differences see
Zanten (1970).

Acknowledgements: | thank the curator of herb. P for the loan of the
type of Racopilum ellipticum and the curator of herb. MO fér the loan of
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several unidentified species of Racopilum irom the Malagasy Region which
turnéd out to belong to Powellia.

Powellia pdcsii Zanten spec. nov. Fig.l AB

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. Folia 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. Spéradé 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 médian line, papillose, at base striate-papillose,
endostome on a ca 100-120 fim high papillose basal membrané, processes
ca. 120 fim long, papillose, perforated, irregular, cilia absent. Spores 14-16
fim, minutely papillose.

Madagascar, route de Farafangana, Vangarindrano, forét de basse at-
titddé, 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.



First Record of the Ti'opical Asian-Pacific Genus Powellia. .. 25

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. pécsii (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. pdcsii and the lamina cells
are somewhat smaller (10-14 fim in its longest diam.) than in P. elliptica
(13-15 /im). The sporophytes of the two species could nét 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,
bat fér the time being | prefer to treat this specimen as belonging to P.
pocsii. Similar flagelhferous branches do occur als6 in Powellia parvula irom
New Guinea. In the genus Racopilum flagelhferous branches are quite com-
mon in R. tomentosum and R. intermedium, both American species and,
bat more rarely, alsé in R. cuspidigerum from tropical Asia, Pacific region
and Australia.

The species is dedicated to Tamas Pdcs because of his many important
contributions to the bryophyte fléra of East Africa and the East African
Islands.

Phytogeographical discussion

The occurrence of two members of the genus Powellia (P. pocsii 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. | 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. Pécs (1976 and 1992)
enumerates 14 Malesian-Pacific species (mosses as well as hverworts) that
penetrate intd Madagascax, but n6t further int§ Continental Africa. Of the
114 epiphyllous bryophytes known from Madagascar 6 are tropical Asian
in distribution and do nét penetrate further int6 Continental Africa (Pdcs
1997). Pdécs 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, int6 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 intd P. pdcsii and P. elliptica and
in tropical Asia-Oceania int§ the 4 other species of the genus. In this case we
have to assume that the genus is biphyletic and did nét 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 int6
P. pécsii and P, elliptica. During the Jurassic or early Cretaceous there exis-
ted probably a subcontinent close to the North and East of Madagascar (see
Pocs 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. pdcsii 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 alsé6 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 | favour the second option.

Powellia elliptica (Ren.) Zanten comb. nov. Fig.l C

Basionym: Racopilum ellipticum Ren. — Prodr. Fl. Bryol. Madag.: 268
(1898).

Type: Madagascar, entre Fianarantsoa et Mananjary, Besson 1880;
holo: P-Caxd.

Although the sporophyte of this species is unknown | 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.
pocsii 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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Fig.l Powellia pdcsii Zanten spec. nov.
(A) Powellia pécsii (irom type), (Aa) lateral leaves, (Ab) basal leaf cells, (Ac) areolation
in midleaf, (Ad) leaf apex, (Ae) leaf margin near apex, (Af) dorsal leaves, (Ag) capsule,
(Ah) exothecial cells, (Ai) exostome tooth, (Aj) endostome, (Ak) perichaetial leaf. (B)
Powellia pécsii (from Robillard 2580), leaf of flagelliferous branch. (C) Powellia elliptica

(ifrom type), (Ca) lateral leaf, (Cb) basal leaf cells, (Cc) areolation in midleaf, (Cd) leaf
margin near apex, (Ce) dorsal leaves.
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Notes on Philonotis (Musci, Bartramiaceae),

5. P. caespitosa and P. falcata in South Africa,
and Status of P. afrocapillaris

Koponen, T.
Finnish-Chinese Botanical Foundation
Mailantie 109, FIN-08800 Kirkniemi, Finland
timo.koponen@helsinki.fi

Abstract. Philonotis caespitosa Wils. ex Milde is recorded fér the first time for
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, but alsé included specimens of two other
species of Philonotis. One of these is P. caespitosa Milde, bat 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 ..o P. vagans
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Leaves unbordered, or indistinctly bordered by rectangular cells; leaf
cells papillate, mamillate or prorate ...........cccooiiiiiiiiiiiii i 2.

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

Leaf cell papilla distal or proximal on cell; plants yellowish green to
DrOWNISN e 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

Leaf cell mammilla or papilla at distal cell end, or on both cell ends;
leaf bordér serrulate-serrate by projecting cell corners directed towards

Leaf cells mammillose or papillose at distal cell end .............ccceeees 5.

In basal areolation, mammilla at proximal cell end and in distal areo-

lation at distal cell enNd .........oooiiiiiiii e 8.
Leaves falcate and keeled, distinctly in 5 rows .........ccccoeeun. P. falcata
Leaves straight, NOL iN FOWS ....oooiiiiiiiicceee e 6.

Both leaf borders recurved to revolute; leaf cells distinctly papillose
.................................................................................................. 3. P. africana

Leaf borders plane or slightly recurved; leaf cells smooth or slightly
MammilloSe OF PrOrate ......ccooiiiiiiii e 7.

Leaf cells + lax, rectangular to oblong-hexagonal; costa generally en-
ding DEIOW PEX oo P. hastata

Leaf cells regularly narrow-rectangular, generally incrassate; costa
SNOFT-EXCUITENT ..eeiiiiiiiiie et ae e P. dregeana

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

Leaves narrowly lanceolate to ovate-acuminate, acuminate; perichaetial
leaves ovate to short-oblong, acuminate ...........ccccoecieeeenns 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.

Philonotis caespitosa Wils. ex Milde (Fig. 1)

Bryol. Silesiaca 241. 1869. — P. caespitosa Lorenz, Bryol. Notizb. 90.
1865, ném. nud. — P. fontana var. caespitosa (Milde) Limpr., Krypt. FIl.
Schlesien 1: 116. 1875. — P. fontana subsp. caespitosa (Milde) Dix., Stud.
Handb. Brit. Moss. 294. 1896. — Types (n6t seen): Schlesien. Hasenau vor
Obernigk, 30.VIII. 1862 J. Milde, in June with fruits; bei Strehlen, Hilse.
Mark. Griunewald, 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 plane
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 nét very pronounced, and since the laminal 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 n6t among the matériai
studied, bdt 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 lamindl cells. The second leaf character, the double cre-
nulate basal leaf, is n6t as pronounced as in the laxger species of the section,
such as P. fontana (Hedw.) Brid. or P. seriata Mitt., bat 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, but
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 for northern and Central Africa are P. fontana and P.
tomentella Mo6l. (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 n6t mentioned at all, and much later in
Juratzka's posthumous fléra (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 n6t 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, bat 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) fléra. It may be added that W.
Wilson’s specimen “Musc. brit. No. 287” does nét belong to the syntypes
of P. caespitosa, since Milde (1869) did nét cite it in the protologue.

South African specimens studied:

Cape. Witteberg Mountains, Jouberts Pass, 8 km E of Lady Grey,
alpine heath grassland. on soil over basalt, 1,950 m, van Rooy 2698; 9 km
on Jouberts Pass turnoff from Barkley East-Lady Grey road, wooded rock
outcrops on the farm Clobert, alpine heath grassland, on mdd 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 Rooy 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). Natal. 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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Philonotis section Philonotula (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.

Philonotis falcata (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: Nepal, 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 for 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 nét differ
from the Asiatic plants. The variation in the African population, however,
is n6t 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: PI. 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);
Kirschner & 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 Rooy 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 €t Killick 73a (H). Natal. Newcastle, Farm Pietsrust 18 km N of
Newcastle, on rocks, 1978 F6drié 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 Rooy 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 irom 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 irom those of Philonotis, and that the
patterning of papillosity seen in leaves of Batramidula does nét represent a
major departure irom that found in Philonotis. Griffin & Bnck 1989) als6
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 | have n6t yet studied all the species of Philonotis and Bartramidula,
| treat Bartramidula at the sectional level as a working hypothesis.

Philonotis comosa (Broth.) Griffin & W. R. Buck (Fig. 1)

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

Philonotis afro-capillaris Dix. ex Sim, Bryol. Afr. 309. 1926, syn. nov. —
Isotype: Cape. Wilderness, George, 1V.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 (Miul. 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
for the specimen that | 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 (Mull. 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

Pocs (1976, 1992) has paid special attention to the correlation between
tropical African and Asian bryofloras, excluding pantropical taxa occurring
alsé in South America. Pécs (1992) recorded a total of 178 bryophytes, 70
liverworts, and 108 mosses that have an Afro-Asian bicontinental distri-
bution area. He grouped this set of species int6 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 total of 32 species, make up
the most common pattern group. Pdcs (1992) included Philonotis falcata in
the distribution pattern group of species widely distributed in Asia, but 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 total 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 Po6cs (1992) included within the dist-
ribution pattern group of species widely distributed in Asia, bat in Africa
restricted to East Africa. However, since a modern world monograph of Phi-
lonotis awaits its compiler, 1 only can predict that somé other Afro-Asian
bicontinental taxa may be hiding within the numerous species of Philonotis
described irom tropical Africa. For instance, a preliminary comparison of
Asian P. thwaitesii Mitt. and P. africana (Midl. Hal.) Paris showed them
to be closely related, if nét identical.

Philonotis caespitosa has been variously accepted. The best specialists
on European Philonotis, G. Dismier (1856-1942) and L. Loeske (1865-1935),
did nét hesitate in giving it species status (Loeske 1905, 1906, Dismier
1908). It is worthwhile is to note that Loeske’'s (1905) problem was nét
to separate P. caespitosa from P. fontana and its relatives, but 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 irom 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 nét
yet detected, or the specimens he unidentified or are tmder other names in
herbaria. Third, its introduction to South Africa by human activities is n6t
out of the question. Many European bryophytes are known to be human
introductions int§ 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 irom other species of Philonotis in So-
uth Africa. According to Magill (1987), P. dregeana differs irom P. hastata
by having regularly narrow-rectangular laminal 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 plant. Leaves irom 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 nét 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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Illustrations

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, L, 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 for the leaf shapes, and “100 /,.m” scale
for 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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Pilotrichella (Lembophyllaceae: Musci)
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Abstract. Pilotrichella (C. Mull.)) Besch. is a predominently epiphytic genus of
six species found in Hawaii, the Neotropics and Africa: P. cuspidans, P. flexilis, P. més-
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 plant size; 2. branch bud 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 irom 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 irom 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 irom Hawaii, and Weymouthia mollis is reported irom 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.), bat the species generally accep-
ted in the genus were first brought together by Mdller (1850) under Neckera
Hedw. sect. Pseudopilotrichum. C. Mull. subsections Orthostichella C. Mull.
and Pilotrichella C. Mull.

Bescherelle (1872) elevated Miuller's subsect. Pilotrichella to generic
rank. The newly established Pilotrichella was broadly conceived and inc-
luded four sections: Orthostichella (C. Mull.) Besch., Eupilotrichella (C.



a4 Allén, B. & Magill, R. E.

Mdall.) Besch., Papillaria (C. Miul.) Besch., and Meteoridium (C. Miul.)
Besch. Papillaria had previously been removed from this group by Lorentz
(1864). Jaeger & Sauerbeck (1877) refined Pilotrichella by dividing it int6
two unranked groupings: Eupilotrichella (including Bescherelle’'s sect. Mete-
oridium) and Orthostichella. Section Meteoridium was removed from Pilot-
richella by Brotherus (1906) who als6 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, Florschitz 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)
als6 reconsidered Pilotrichella and its systematic piacement. As aresult Or-
thostichella C. Mull. was resurrected as a genus (as Pseudopilotrichum (C.
Muall) Buck & Allén) and both genera along with Weymouthia Broth. and
Squamidium (C. Mill.) 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, but 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, but 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, but 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
als6 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, bat Miiller (1879) used the name at the generic level as did Buck
(1994, 1994a). Orthostichella differs significantly irom Pilotrichella in its
smaller plant size, and in often having primary stolons as well as stipitate
stems. It als6 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. For 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 plant
size; 2. branch bad 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 d6void
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 membrané 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. Mill.) Besch., Mém. Soc. Sci. Nat. Cherbourg 16: 222.
1872.

Neckera subsect. Pilotrichella C. Mill., Syn. Musc. iYond. 2: 129. 1850.

Lectotype: Leskea flexilis Sw. ex Hedw. (designated here).

Pilotrichella sect. Turgidella C. Mill,, Fléra 82: 464. 1896, invalid name,
no description. Type: Meteorium mauiensis Suli.

Pilotrichella sect. Gastrella C. Mull., Flora 82: 464, 1896, invalid name,
no description. Type: Pilotrichella desmoclada C. Mull.

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, ddli, light green, green, yellow-
green, reddish yellow, or golden brown, in loose or stiiF mats, often with
pendent strands. Stem and branches in cross section with sclerodermis,
iirm-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
iinely roughened, mostly nét branched; leaves smaller but nét diiferent 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 int6 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 ndt 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, 6void to short-cylindrical; exothecial cells subquadrate to
irregularly subrectangular, firm-walled; stomata superiicial on neck; oper-
cula long-rostrate; annuli rudimentary; peristome diplolepideous, yellowish
white, exostome on dorsal (outer) surface lightly horizontally striate at base,
iinely papillose above, trabeculae weakly developed on both sides, endos-
tome nearly as long as exostome, basal membrané low, segments filamentous,
narrowly perforated, papillose, cilia rudimentary or absent. Calyptrae cucul-
late, densely hairy. Spores Hghtly roughened, oblong to rounded-triangular,
34-64 /im, or round, 18-28 fim.

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

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

2. Alar cells nét restricted to an excavate group in the auriculate
ANGIE e 5. P. reesei

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

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

3. Plants without slender branchlets, flagelliform branch tips, or deciduous
fBAVES ittt et e e e ene e enee 5.

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

AVES PrESENT  ooiiiiiiii et 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 ..........cccoeeens 6.

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

6. Plants small to medium-sized, leaves 1.2-1.6 mm long ............. 7.



48 Allén, B. & Magill, R. E.

7. Leaves turgid when dry, often cochleariform, obtuse; upper leaf
margins never overlapping .......cccccvviienniinnnnn, 6. P. vermiformis

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

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 Herbarium 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 nét indicate
when the type matéridi 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 matériai
in PC and NY collected in 1887 is nét marked as type matériai, while a
collection in NY irom Cardot’s herbarium marked “sp. nov.” is dated 1888.
The “1888” collection is identical to the holotype.

Plants medium-sized to large, ddli, 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 nét 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 cetis 1-2, short, quadrate to subquad-
rate, upper cells 2-3, long-cylindrical; rhizoids nét seen. Secondary stem and
branch apices narrowly elongate and terete; leaves ovate-deltoid to broadly
ovate, n6t 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, médian 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 terminal 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, laminal 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, 6vdid 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 membrané low, segments filamentous, narrowly
perforated, papillose, ciha rudimentary or absent. Mature calyptra n6t 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).

lHlustrations. Williams (1930, Fig. A 7-10); Duarte-Bello (1997, PI.
201); Buck (1998, PIl. 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 al 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, but 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 irom 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 plants in somé collections of P. cuspidans are noticeably
smaller than those of P. flexilis, bat P. cuspidans is so variable in size that
this feature can nét 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 irom 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 irom 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.) Angstr., 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. Mull., Syn. Musc. Frond. 2: 129. 1850. Meteorium flexile (Hedw.)
Mitt., J. Linn. Soc., Bot. 12: 438. 1869. Pilotrichum flexile (Hedw.) C. Miul.
in: Par., 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, Herbarium Swartz (S); Jamaica, Swartz (H); a celeb D. D. 01.
Swartz. Jamaica (S); Leskea flexilis FI. Ind. Occ. irom D. Swartz, Herb.
Hooker, H. 2592 (BM).

Pilotrichum cochlearifolium C. Mull., Linnaea 43: 599. 1843. Neckera
cochlearifolia (C. Mill.) C. Mull., Syn. Musc. Frond. 2. 130. 1850. Pi-
lotrichella cochlearifolia (C. Miull.) Besch., Mém. Soc. Sci. Nat. Cher-
bourg 16: 223. 1872. Meteorium cochlearifolium Mitt. ex Par., 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. Mitl., Syn. Musc. Frond. 2: 131. 1850. Meteorium
turgescens (C. Mull.) Mitt., J. Linn. Soc., Bot. 12: 440. 1869. Pilotri-
chella turgescens (C. Miull.) Besch.,, Mém. Soc. Sci. Nat. Cherbourg
16. 223. 1872. Protologue: Mexico. Mexico: C. Ehrenberg. Lectotype:
Mexico. Erhenberg. Miller in Hb. Hook. (BM). lIsolectotypes: Mexico.
Erhenberg. Muder in Hb. Hook. (H, NY); Mexico: C. Ehrenberg (S).

Meteorium orbifolium Mitt., J. Linn. Soc., Bot. 12: 440. 1869, ilegiti-
mate name, includes an earlier name in synonymy. Based on: Mexico,
Ehrenberg (H, JE, S); ins. Taboga, Seemann.

Pilotrichella recurvo-mucronata C. Miull., Bull. Herb. Boiss. 5: 563.
1897. Protologue: Guadeloupe and Puerto Rico. Guadeloupe: L Her-
minier: Puerto Rico, prope Uticado, in sylva primaeva: Sintensis 10.
I11. 1889. Lectotype: Guadeloupe: L'Herminier (BM, designated here).
Isolectotypes: Guadeloupe: L’'Herminier (H, FH, NY, S).

Pilotrichella eroso-mucronata C. Mul., Bul. Herb. Boiss. 5: 563. 1897.
Protologue: Jamaica. Jamaica, New Haven Pass, inter Capressinam ar-
cuatipedem-. W. Fawecett, 1896. Type n6t seen, synonymized by Britton
(1913).

Pilotrichella squarrulosa C. Mull. 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. Mill., 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 ltaliaia, 2000 m alta, ad
arbores sylvestres, Febr. 1894; sterilis: idem, Coll. N° 1844. Lectotype:
Brasilia, Serra do Itatiaia, an Baimen im Walde 2000 m, 2/1894, lég.
E. Ule 1844 (H, designated here).

Pilotrichella araucarieti C. Mill., 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 Balimstaminen in Araucarienwalde, Maji 1890, lég. E. Ule 873 (H.
designated here). Syntype: E. Ule 874 (H).

Pilotrichella araucarieti var. crassicaulis C. Mull.,, 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. Déring 1862.

Pilotrichella sediramea C. Miull., 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.
Etat 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 (Leon 8,326) (NY).

Pilotrichella perrobusta P. de la Varde, Rév. Bryol. Lichénol. 19: 153.
1950. Protologue: Madagascar. Sommet oriental 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 oriental du massif de Marojéjy (Nord-Est) a lI'ouest
de la haute Manantenina, ailluent 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: Panam4, 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 n6t 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, ddli, 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 nét
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 nét seen. Secondary stem and branch buds short
and swollen; leaves broadly oblong-ovate, nét ranked, turgid, spreading to
erect-spreading irom 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, médian 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 terminal 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, laminal cells long-linear and
porosé. Setae elongate, 3-15 mm long, smooth below and papillose above
or papillose-roughened throughout, red. Capsules exserted, erect, 6véid 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 membrané 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
“pliant or flexible” and refers to its long, flexuose, pendent stems.

Distribution. Mexico; Central America (Belize, Guatemala, El Salva-
dor, Honduras, Nicaragua, Costa Rica, Panamad); Caribbean (Cuba, Ja-
maica, Haiti, Dominican Republic, Puerto Rico, Guadeloupe, Dominica,
Martinique); South America (Colombia, Venezuela, Ecuador, Peru, Bolivia,
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); Parra
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, als6 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 (MO); 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 48473 (FH, NY, US); Ja-
lapa: Steyermark 32487 (FH); Quezaltenango: Sharp 2207 (FH, MO, US);
Sactepéquez: Standley 65103 (FH); San Marcos: Sharp 5472 (NY); Solola:
Steyermark 47236 (FH, MO, NY); Totonicapan: Standley 62651 (FH). EL
SALVADOR. Ahuachapan: Monro et al 2051 (MO); Santa Ana: Davidse et
al. 37193 (MO). HONDURAS. Atlantida: Allén 17364 (MO, TEFH); Co-
mayagua: Allén 13999 (MO, TEFH); Cortés: Allén 14221 (MO, TEFH);
El Paraiso: Nelson 4799 (MO); Francisco Morazan: 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 al 30505
(MO, S); Rivas: Stevens 6543 (MO). COSTA RICA. Alajuela: Croat 43482
(MO); Cartago: King C91-80 (MO); Heredia: Crosby 3879 (MQ); Limoén:
Davidse et al 25797 (CR, MO); Puntarenas: Lyon 147 (MO); San JG6sé:
Cryptogamae exsiccatae 3599 (B, BM, H, L, MO, NY, S, US). PANAMA.
Bocas Del Toro: Allén 5236 (H, MO); Chiiiqui: Allén 5346 (MO); Colon:
Croat 33642B (MO); Darién: Allén 8896 (MO).

CARIBBEAN. CUBA. Granma: Pécs & Duany 9083A (MO, NY);
Holguin: Acuna & Morton 3916 (NY); Sancti Spiritus: Clément & Léon
6544 (NY); Santiago de Cuba: Buck 7738 (NY); Villa Clara: Pocs S Bor-
iid! 9011/V (MO). JAMAICA. Portland: Crosby 3164 (MO); St. Andrew:
Grout, North American Musci Pleurocarpi 389 (H, FH, MO, NY, S, US); St
Thomas: Hegewald & 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); Mayaguez: 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 al 9290 (MO);
Baxinas: Dorr et al. 4872 (MO, NY); Bolivar: 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:



56 Allén, B. & Magill, R. E,

GrifRn et al. 017476 (H, JE, MO, NY); Monagas: Steyermark 62111b (FH);
Portuguesa: Steyermark et al. 126620 (MO); Tachira: Davidse & Gonzalez
22105 (MO); Trujillo: Liesner et al. 13031 (MO). COLOMBIA. Antioquia:
MacDougal et al. 4446 (MO, NY); Boyaca: Churchill et al. 19011 (COL,
MO, NY); Cauca: Barclay & Juajibioy 6022-A (MO); Chocé: Churchill et
al. 14536 (NY); Magdaléna: Magdefrau 1066 (B); Narino: Ramirez 10929
(MO); Norte de Santander: Steere 7307 (NY); Putumayo: Ramirez 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); L6ja: Holm-Nielsen et al. 3679 (MO, S); Morona-Santiago:
Steere 27799 (NY); Napo: Steere 9139 (NY); Pastaza: Steere 8425 (NY); Pi-
chincha: Steere & Balslev 25566 (H, NY); Zamora: Steere & Balslev 25826
(NY). PERU. Cajamarca: Campos et al. 5252 (MO); San Martin: Smith
C295 (MO). BOLIVIA. 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-
na: Bauer, Musci Europ. et Amer. 2248 (BM, FH, H, L, MO, NY, S); Rio
de Janeiro: Landrum 2181 (MO, NY); Rio Grande do Sul: Wasum et. al.
4248 (MO); Santa Catarina: Vitai & Buck 12382 (NY); Sao Paulo: Schafer-
Verwimp 6954 (MO).

AFRICA. TANZANIA. Kilésa: Inoue, Bryophyta Selecta Exsiccata 735
(H, JE, MO, NY, S); Morogoro: Po6cs 6467/D (MO, NY). MALAGASY
REPUBLIC. Antananarivo: Pool s.n. (NY). Antseranana: Crosby S Crosby
7149 (BM, G, FH, H, MO, NY, US).

Pilotrichella flexilis is the most widespread species in the genus, there
are thousands of herbarium 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. N&t all leaves in a single coHection are hable
to have recurved mucros, bat 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 alsé 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 normal for the species. The feature
does n6t 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, bat 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 irom Central and South America, however, occasionally have
this type of leaf variation. The opposite extreme occurs in the Caribbean
(see i.e., Cuba, Pécs & 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 irom 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 irom 3 mm long to 15
mm long. This variation in séta length does nét 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, bat even these collections als6 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
plant than P. flexilis, it has spirally ranked leaves, and often the plants
have an intense blackish color. It als6é differs irom P. flexilis in having im-
mersed capsules, and leaves with long (bat 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 n6t 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 naturé 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
labelled “Bermuda” The specimen is a duplicate from the “Elizabeth Gert-
rude Britton Moss Herbarium” 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. Miull.) Allén & Magill,
forma nova.

Pilotrichella nudiramulosa C. Mull., 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 José: Crosby 10882 (CR, MO).
PANAMA. Chiriqui: Croat 13746 (MO).

COLOMBIA. Cundinamaxca: Apollinaire s.n. (G). ECUADOR. Ldja:
Léja: André K1801 [8 Nov.] (NY); Pichincha: Spruce 1232 (BM). PERU.
Arequipa: André K1801 [17 Nov. 1876] (FH); BRAZIL. Rio Grande do Sul:
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 al 9948 (MO).

Pilotrichella flexilis form nudiramulosa is generally a smaller plant 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 n6t 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 alsé 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 nét 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 als6 absent from the collections of P. mauiensis with short
cuspidate leaves the two taxa are essentially indistinguishable.

3. Pilotrichella mascarenica (C. Mull.) Jaeg., Bér. Thatigk, 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, ddli, 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, iirm-walled, hyaline to yellow, Central strand absent;
rhizoids sparse, in circular clusters abaxially to the leaf insertions, dark red,
smooth, mostly n6t 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 nét branched. Secondary stem and
branch buds short and swollen; leaves oblong-ovate, n6t 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, médian cells 30-60 X 3-4 fini; 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 terminal 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, laminal
cells long-linear, porosé. Setae elongate, 7-8 mm long, smooth below and
papillose above, red or reddish brown. Capsules exserted, erect, 6void 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 membrané 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 speciiic epithet mascarenica refers to the Mascarene
island group (Réunion, Mauritius, Rodrigues).

Distribution. Africa (Malagasy Republic, Réunion).

IHlustration. 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 (MO), 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, bat that species differs irom P.
mascarenica in having cuspidate leaves with erect apices. Many collections
of P. mauiensis alsé differ from P. mascarenica in having short branches
with deciduous leaves, ilagelliform 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 nét 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. Arts 3: 182. 1855. Protologue: Hawaii. East Maui, Sandwich Islands;



62 Allén, B. & Magill, R. E.

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, Herbarium 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. PIl. 39. 1872, illegitimate name,
protologue includes an earlier name in synonymy. Based on: Mejico (Eh-
renberg); Orizaba (Bourgeau). Mexico, Orizaba, 1866: Bourgeau, Herb.
Emil 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., Fl. 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. Mdll., Fléra 82: 464. 1896. Weymouthia
desmoclada (C. Mull.) 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. Iég. Dr. Hillebrand (H, designated here). Isotypes: Hawaii: sine
loc spec., lég. Dr. W. Hillebrand (FH); Hawaii, 1ég. Hillebrand (H).

Nomenclatural note. There is somé confusion surrounding the type ma-
tériai 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 matériai give only “Me-
xico lég. C. Ehrenberg" or “Mexico. C. Ehrenberg" on their labels. This
group of specimens represents two species; the matériai in BM is P. flagel-
lifera (= P. mauiensis), and the matériai in H, JE, Sis P. cochlearifolia (=
P. flexilis).

Plants medium-sized, ddili, 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 nét 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-ilexuose, 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, n6t 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
nét reflexed; margins broadly incurved above, entire below, serrulate below
the apex; costa absent; leaf cells linear-flexuose, porosé throughout, médian
cells 16-50 X 3-4 ~im; basal cells shorter and broader, alar cells in bul-
ging, excavate groups, subquadrate to short-rectangular, 14-20 X 2-12 /dm,
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 terminal 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, laminal cells linear and porosé. Setae elongate, 5-15
mm long, smooth to lightly roughened below, papillose above, red. Capsules
exserted, erect, 6void 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 yeliowish 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
membrané 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 of 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: Céardenas 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.
Atlantida: 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 al 7915 (FH); He-
redia: Crosby 10870 (H, NY); Puntarenas: Croat 47131 (MO); San J0sé:
Stevens 13704 (MO). PANAMA. Chiriqui: Croat 16057 (MO, S).

BOLIVIA. Santa Cruz: Herzog 3991 (JE).

Pilotrichella mauiensis was described from the Hawaiian islands and
the species exhibits considerable variation there in plant 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 nét only in plant size and aspect, bat in leaf cuspid length, as well
as the presence/absence of both flagelliform branch/stem apices and slender
branchlets with microphyllous leaves. The plant variations exhibited by the
Hawaiian plants, however, do nét demonstrate the full rangé of variation
found in the species. For 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 iirst encountered this extreme Neotropical expression seems to
be distinct irom 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 irom other members of
Pilotrichella 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 laminal 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 elegans (Brid.) lwats. When fully
formed they can be 15 mm long and have microphyllous leaves with axillary
brood bodies. These branchlets als6 occur around branch primordia. New-
ton (2002) gives an excellent, detailed account of these branchlets. Newton
(2002) attributes these structure to P. flexilis, bat 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
distribation 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 als6 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, 18052’'N, 70042’'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, ddli, light green, yellow-green, red-
dish yellow, or golden brown, in loose or stiif 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 nét
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 irom 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, iirm-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 nét seen. Secondary
stem and branch apices somewhat elongate and terete to short and swollen;
leaves ovate-deltoid to broadly ovate, nét ranked, wide-spreading to erect-
spreading irom 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, médian 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 terminal 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 nét seen.

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

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

IHlustration. 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 Spiritus: P6cs & Borhidi 3. X. 1978 (NY); Santiago
de Cuba: Buck 7733 (NY). DOMINICAN REPUBLIC. Barahona: Zanoni
et al 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 n6t 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 irom 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. Rib6ja, 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, ddli, light green to brown-green, in lo-
ose, pendent mats. Primary stems n6t 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 nét branched. Secondary stem and branch apices
short and swollen; leaves broadly ovate to obovate, at times panduriform,
nét 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 plane, entire to obscurely serrulate above; costa absent; leaf cells
linear-flexuose, porosé throughout, médian cells 26-66 X 3-5 i.n 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 nét 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. Huanuco: Plowman & Schunke 11723A
(NY); San Martin: Frahm et al 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 alsé characteristically has plane or
weakly incurved upper leaf margins. The leaf apices of P. vermiformis are
usually erect, especially those of the stem/branch apical buds, bat 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 plant
than P. vermiformis and its upper leaf margins are much more broadly in-
curved. Pilotrichella vermiformis is similar in size to P. mascarenica, but
that species has narrower, more abruptly acute leaves, and strongly incurved
upper leaf margins that commonly overlap below the apex.

Type nét seen.

Pilotrichella thunbergii (Brid.) Jaeg., Bér Thétigk. 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 fér Hypnum thunbergii indicates
the plant came irom Jamaica, and it has double costate, six-ranked leaves.
These features indicate the taxon does nét belong in Pilotrichella. Ortho-
stichella hexasticha has never been collected in Jamaica, and it seems likely
Hypnum thunbergii is an older species name for Orthostichidium guyanense
(Mont.) Broth. The type of Hypnum thunbergii Brid. is nét 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 nét seen, synonymized by Churchill & Linares

(1995).

Plants médium to large-sized, ddili, 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 nét branched. Secondary stem and branch apices short and
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swollen; leaves broadly ovate to obovate, at times panduriform, nét 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, n6t porosé, médian 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 n6ét 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 nét 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, médian 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 membrané high, segments broad, perforated, cilia n6t seen.
Immature calyptra cucullate, smooth, 4 mm long. Spores spherical, hghtly
roughened, 16-24 fim.

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

Distribution. South America (Ecuador, Peru, Bolivia).
Illustrations. Herzog (1916, Fig. 53, as Lembophyllum bolivianum).

Ecology. On tree and shrub trunks, soil banks, stones in creek, and at
the base of cliifs; 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) Sagastegul 10297 (MO), (Prov. Contumaza) Hegewald &
Hegewald 7316 (MO), (Prov. Hualgay6c) Raimondi 3093 (B); Cusco: (Prov.
La Convencion) Bies 1471 (MO); La Libertad: (Prov. Otuzco) Hegewald &
Hegewald 7167 (H, MO). BOLIVIA. 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).

PleuTozium quitense occuxs on humus or soil on the ground, over rocks
and at the bases of trees. It has somewhat tumid, often attenuate stems
and branches. Its leaves are broadly concave, have serrulate leaf margins,
hnear-flexuose cells, and short double (rarely single) costae. An especially
critical feature of the species is the presence of a stem Central strand. Spo-
rophytically P. quitense has long setae, erect to slightly inclined cylindrical
capsules and a standard hypnoid peristome.

This species has long been known as Pilotrichella quitensis, bt 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 for 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 alsé 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 ddli 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 Herbarium and was annotated by R. S. Williams
with the words “Found with H. schreberiWilliams 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. & Par. 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. Mill. 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. Median 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, Il irom
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 membrané, 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 = 51

(F). Figure A irom Steere 22825] figures B-D irom Buck 8304B; figure E irom Bola.y 92;
figure E irom the type; F from the type.
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Figure 3. Pilotrichella jlcxilis. A, Habit. B, Calyplra. C. Spores. ). 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. Median leaf cells. F. Alar cells. Scale in mm: bar = 0.06 (B, E, F); bar = 0.5 (A, C, D,
G). Figure A irom P6cs & Mwanjabe 6467D (Tanzania); Figures B-F irom Allén 11549
(Honduras); Figure G irom Pécs 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. Median
leaf cells. 1. Alar cells and hasal leaf margin. J. Stem cross section. Scale in mm: bar

m (B, H, I); bar = 0.08 (J); bar = 051 (C-F, K); bar = 1.3 (G); bar = 2.6 (A). Figures
A, D, E, J from Crosby & Crosby .9006; figures B, Il, F, | from the type; figures C, G
from Crosby & Crosby 5272; Figure K from Borgen 30.

79
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Figure 6. Pilotrichella mauiensis. A. Exostome tooth, two endostome segments,
and part of basal membrané, 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 irom Pringle 10417; figure D irom the type;
figure E irom Bryophyta Hawaiica Exsiccata 37; Figure F irom Allén 17364.
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Figure 7. Pilotrichella mauiensis. A, B, F-H. beaves. C & D. Leaf apices. E.
Primary stem Icaf. Scale in mm: bar = 0.06 (C & D); bar = 0.40 (A, B, E-I1). Figures A &
D from IlIm lype (Hawaii); figures B & C irom Allén 17364; iigures E & G from 6ryopiiyta
/lawaiica 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. Median leaf cells. H. Alar cells. Scale in
mm: bar = 0.06 (A, E, G, H); bar = 0.08 (C); bar = 05 (D, F, I); bar = 3.2 (B). All
figures irom 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. Median
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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Abstract. A total of 77 species in 51 genera of mosses are documented fér the
first time irom Vu Quang Nat(ré Reserve near the Vietnam-Laos bordér and irom the
karstic area of Bien S6n 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. lIsocladiella Dix. is a new generic record for Vietnam. The composition of the
moss fléra of this interior part of Vietnam has been shown to be a mixture of Continental

Asiatic, Indochinese and Malesian taxa.
Introduction

The Vu Quang Naturé 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 féor 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 min elevation. The vegetation zonation starts
with seasonally dry lowland evergreen forest and gradually changes int6
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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 Naturé 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 plant
resources of Vu Quang are only partly studied (Kuznetsov and Guigue,
2000) and its bryoflora has n6t 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 Naturé Reserve, we als6 collected a few mosses irom
the Kkarstic area near Bien Sén town in Thanh Hoa Province. In total, 77
species in 51 genera are documented for this natdré 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. lIsocladiella Dix. is a new generic
record fér Vietnam.

Based on the list of mosses presented below, the Vu Quang moss fléra
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 fléra are found in this naturé reserve. The fact that there are three
moss taxa new to Science seems to indicate that the naturé 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 alsé
provided som'e taxonomic commentaries. The number inside the parenthe-
sis [ ] indicates the locality inside the natlré reserve where the specimen
was collected. The citation of synonyms is limited to those found in Tan
and lwatsuki (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 Naturé Reserve (VQNR),

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 irom 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 viliagé and Kim Quang viliagé, 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 Man 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

Aerobryopsis subdivergens (Broth.) Broth. — [3] Tan 02-297, [7] Tan
02-275, 02-288, Pocs 02102, epiphytic on branches inside forest.

This is the most common member of Meteoriaceae in the study area.
The overall plant habit looks like species of Pseudobarbella. Aerobryopsis
subdivergens can be distinguished by its 6val to short-oblong leaf cells with
a single papilla, whereas the species of Pseudobarbella has unipapillose leaf
cells that are oblong-linear.

Callicostella 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 Naturé
Reserve. Interestingly, all the populations examined turnéd out to be the
var. prabaktiana, with smooth or very weakly unipapillose leaf cells.

Calymperes fasciculatum Dozy & Molk. — [7] Tan 02-213, on tree
trunk along the trail; lian 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.

Campylopus sp. — [2] Tan 02-266, on inundated, shaded river bank.
The specimen is sterilé and the species determination can nét be made.

Claopodium 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, Pdcs
02102, on boulder and shaded stream bank in forest.

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

Cyathophorum adiantum (Griff.) Mitt. [syn. Cyathophorella tonki-
nensis (Broth. & Pé&r.) 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).

Dicranella 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.

Diphyscium mucronifoium Mitt. [syn. Diphyscium involutum Mitt.]
— [7] Tan 02-210, on rock inside forest, locally abundant.

***Diphyscium tamasii B. C. Tan & Ninh, spec. nov. Fig. 1. a-m.

Holotype: Vietnam, Vu Quang Natlré Reserve, primary hill forest on
the N slope of Man Dai River Valley about 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, Herbarium of Hanoi University of Science).

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

Plants dioicous (rhizoautoicous?), solitary, 0.5-10 mm long, including
the aristate leaf tip, and 1 mm wide. Stem erect, leaves imbricate; vegeta-
tive leaves few and highly reduced, narrowly deltoid to lanceolate, about
0.25 mm wide and 3 mm long, plane, laminal 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, bat
nét 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 plant (or perigonium?) small, less than 0.7 mm tall, at-
tached basally to perichaetial plant, 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 nét seen.

The new species is distinctive in being solitary, and with few, highly
reduced vegetative leaves. The entire plant 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), bdt nét 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
Nataré Reserve in honour of out colleague and field companion during the
expedition, Prof. Taméas Pdcs, for his past 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 pdécsii (Bizot) Zander.

*Distichophyllum 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
laminal cells that are clearly smaller than the paracostal laminal cells.

**Distichophyllum obtusifolium Thér. var. vuquangiensis B. C. Tan
& Ninh, var. nov.

Holotype: Vietnam, Vu Quang Naturé Reserve, wet primary lowland
rain forest at Bac Dau Waterfalls, at 200-270 m, on fallen l6g inside fo-
rest near a shaded stream, Tan 02-236 (SINU; isotype, Herbarium of Hanoi
University of Science).

Differt a varietatis typica statura multim minére.

The new variety is distinguished mainly by nearly half the size of the
plant 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, bdt n6t the sporophyte, are seen in the
type of this new variety.

Distichophyllum obtusifolium is known irom 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.

Duthiella wallichii (Mitt.) C. Muell. — Tran Ninh 2001-43, on rock,
along Tre stream, VQNR.

Ectropothecium 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.) lwats., in having complanate, ovate to oblong leaves with
obtuse to broadly acute and slightly toothed apices (see Noguchi 1994). The
leaf axeolation is als6 similar except at the leaf base. Their shared preference
of wet rock habitat is als6 noteworthy. However, without the sporophyte,
the species identity can nét be ascertained.

Entodon flavescens (Hook.) Jaeg. — Tran Ninh 70214, ca 1,100 m,
on l6g in forest in Kim Quang Valley, VONR.

E xostratum blumii (C. Muell.) Ellis [syn. Exodictyon blumii (C. Mu-
ell.) Fleisch.] — [7] Po6cs 02103, p.p., on rotten ldg.

This species seems rare in the study area. Only afew individual plants
were found growing on rotten lI6g among other mosses.

Fissidens crispulus 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, VOQNR.

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 also well developed on the stem.

*Fissidens kinabaluensis Iwats. — [7] Tan 02-201, on soil bank in forest.



Vu Quang and other Vietnam Mosses Collected. .. 91

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, VONR.

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

**Gammiella panchienii B. C. Tan & Jia Yu — Tran Ninh 702188,
in forest, in Kim Quang Valley, VONR.

The collection is a noteworthy extension of rangé of this recently desc-
ribed Chinese endemic irom SE Xizang to Vu Quang Naturé 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, bat in G. panchienii, the plant
is twice larger than G. ceylonensis, and the population does nét 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 als6 without sporophyte.

cf. Garovaglia 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 6sed.

Homaliodendron 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, VONR.
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Hypopterygium flavolimbatum C. Muell. [syn. H. apiculatum Thwai-
tes & Mitt., H. vietnamicum Pdcs] — Tran Ninh 70201, 702126, Kim Quang
Valley, VONR.

The synonym of this species follows Kruijer (2002).

*Isocladiella surcularis (Dix.) B. C. Tan & Mohamed — [2] Tan 02-
204, on branch in forest above the fast 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 for the first time in Vietnam.

Isopterygium albescens (Hook.) Jaeg. — [6] Tan 02-255, on decaying
16g inside forest.

cf. Isopterygium annamensis Broth. & Par. — [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 natdré 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, Pocs
02103, on fallen twig and branches on forest floor near stream.

Leucobryum 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 16g in
forest.

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

Leucoloma 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.

Leucophanes octoblepharioides Brid. — Tran Ninh 200189, 200199,
on rocks, Khe Tre Valley, VQNR.

Lopidium struthiopteris (Brid.) Flesich. — Tran Ninh 70281, on tree
base, Kim Quang Valley, VQNR.
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*Microdus miquelianus (Mont.) Besch. — [4] Tan 02-296, on roadside
soil bank; alsé 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.

Neckeropsis moutieri (Broth. & Par.) Fleisch. — Tran Ninh 200127,
on rock near Tre stream, VQNR.

**Papillidiopsis 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.

*Oxyrrhynchium asperisetum (C. Muell.) Broth. [syn. Eurhynchium
asperisetum (C. Muell.) Bartr.] —mPd6cs 02112, Thanh Hoa Province, karstic
area near Bien Sén 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 irom the often confused bt related species in SE
Asia will be clarified in a separate paper.

Pelekium 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 plant 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).

Philonotis hastata (Duby) Wijk & Marg. — [6, 7] Tan 02-286, road-
side away from waterfall.

For 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 but nét 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 for 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 als6 the broadest part of the lamina is at leaf insertion.

Plagiomnium succulentum (Mitt.) T. Kép. — Tran Ninh 70210, on
rock, Kim Quang Valley, VQNR.

Pogonatum camusii (Thér.) Touw (syn. Racelopus camusii Ther.] —
[7] Tan 02-211, on rock inside hdl forest.

Pogonatum neesii (C. Muell.) Dozy — [3] Tan 02-300, on eroded trail
bank.

Pseudobarbella 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. & Par.) Nog. — [7] Tan 02-283, on
woody vine inside forest.

The Vu Quang specimen has many caducous, flagellate branchlets pro-
duced on the branches.

Pseudoleskiopsis 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.

Pseudotaxiphyllum pohliaecarpum (Suli. & Lesq.) lwats. — [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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Pterobryopsis 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
terminal, is diagnostic for this species.

Pyrrhobryum spiniforme (Hedw.) Mitt. — [7] Tan 02-212, on rock
in forest.

Racopilum 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, VOQNR.

Radulina 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.

Rhynchostegiella menadensis (Sande Lac.) Bartr. — [6, 7] Tan 02-
294, 02-280, on branch inside forest by the stream; Pécs & Tan 02-244,
Thanh Hoa Province, karstic area near Bien Sén 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.

Rhynchostegium aciculum (Broth.) Broth. — Tran Ninh 200144, on
branchlets, in Khe Tre Valley, VQNR.

*Schlotheimia 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 lwatsuki, 1993).

Sematophyllum 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, VOQNR.

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).

Syrrhopodon armatus Mitt. [syn. Syrrhopodon fimbriatulus C. Muell.]
— [7] Tan 02-200, on lég 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 als6 the strongly unipapillose leaf cells.
We can nét 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, VONR.

Taxiphyllum taxirameum (Mitt.) Flesich. — [6] Tan 02-293, on wet
and shaded boulder in stream.

Taxithelium 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.

Thuidium 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, bat 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. For a
discussion of its differences from T. assimile, see Touw (2001).

Trichosteleum boschii (Dozy & Molk.) Jaeg. — [6, 7] Tan 02-249,
02-251, on fallen 16g and boulder near river bank and inside forest.

This is a common and variable species in Vu Quang Naturé 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. Uniéké T. boschii, T. minda-
nense has gradually acuminate leaf apices. It looks more I6ké a miniatdré
plant 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 ldg 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.

Trichostomum crispulum Bruch var. pseudocrispulum B. C. Tan
& Tran Ninh, var. nov.

Holotype: Thanh Hoa Province, karstic area near Bien Son 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:
Herbarium of Hanoi University of Science).

Differt a varietatis typica foliis constrictis supra basin.

The new variety differs irom 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 plant size are comparable with specimens of
typical variety. The type of the new variety has no sporophyte.

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

Vesicularia 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.

Wijkia deflexifolia (Ren. & Card.) Crum — Tran Ninh 702152, on
rock, in forest in Kim Quang Valley, VQNR.
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Map 1. Location of Vu Quang Naturé Reserve in Vietnam
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Fig. 1 Diphyscium tamasii B. C. Tan & Ninh (based on holotype at SINU) (a)
Perichaetial plant; (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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Abstract. 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-
qguently reported from the Philippines (Bartram, 1939), Thailand (Horikava
& Ando, 1964; Tixier, 1971), Ryukyu in Japan (cf. lwatsuki, 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 for the country, cf. Tan & lwatsuki, 1993):
Thanh Hoa Province, karstic area near Bien Son town, in dry evergreen
forest, on shaded calcareous rocky wall at cave entrance, P6cs 02112. [SINU,
MHA],

(2) Malaysia (new record for the country, cf. Mohamed & Tan, 1988):
Peninsular Malaysia, Cameron Highland, Gn. Brinchang, on tree fern, 3.1X.
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.X11.1999, B. C. Tan 99-173 (SINU, MHA).

4) Philippines, Mindanao, North Cotabato Province, Mt. Apd, tropical
montane forest near Laké Venado, 7°00' N, 125°16' E, on humiis above
rocks, 2,270 m, 10.VI111.1999. Schumm & Schwarz 4543 (SINU); ibid, on
tree fém, 2,370 m, Schumm & Schwarz 4544 (SINU); ibid, on bark, 2,210
m, 20.111.1999, 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
matériai 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, for 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 difiicult,
for 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 difiicult, if n6t impossible, to assign to any species. This need for
sporophyte matériai must always be considered when collecting specimens
of Oxyrrhynchium.

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

Branch foliage subjulaceous where leaves densely arranged ............. 2.

Laminal 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 .........cccccceeneeee.

2. Laminal cells of branch leaves more commonly measure (30-)50-100(-
120) X (4-)5-8(-9) /tm; acumen of branch leaves n6t abruptly delimi-
ted; dioicous; séta rough or smooth ..........cccccciieiiiiic e 3.



Oxyrrhynchium asperisetum (Brachytheciaceae, Musci),,, 105

3. Plants rather robust; médium laminal cells of branch leaves measure
(70-)100-120(-140) X 5-9 /un; séta smooth ...........ccveeee O. vagans

3. Plants rather slender; médian laminal cells measure (30-)50-80(-105)
X 5-7 /un; séta rough . 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) als6
reported leaves of 0. asperisetum up to 1.8 mm, budt we never saw them lar-
ger than 1.5 mm. Branch leaves often have the characteristically abruptly
constricted leaf acumen, though it is nét always very well expressed in New
Guinean 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 irom 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, but 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
laminal 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 for 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 plant, 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, bat in many collections plants are purely green (at
least in Chinese collections).

0. hians (Hedw.) Loeske

Laminal 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 laminal 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 irom three
collections: A: Vietnam, Pécs 02112 B: Philippines, Schumm & Schwarz 4544 (irom
plants with sporophytes); Papua New Guinea, T. Koponen 30850 (irom plants with spo-
rophytes).
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Notes on Gymnomitriaceae
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Abstract. 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) aré newly reported irom the area and many additional data to
the distribution and synonymies of different taxa are published. The problems connected
with the concept of 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 paramo
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 n6t in the area
of 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 Vana (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 (Marsupellasubg. Amphimarsu-
pellaR. M. Schust.), further complicating the situation.

There are two “basic” concepts for delimitation of the genera Gym-
nomitrion and Marsupella. The “classical” concept used as the “crucial cri-
terion separating Gymuomitrion irom Marsupella” (cf. Schuster 2002: 565)
concerns the structure of the female inflorescence, especially the presence or
absence of a perianth and especially a perigynium. This concept was used
by Miller (1906-1916), as it was in many other studies up to the end of the
iirst 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 Muller (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 n6t grow in such
dense patches, they are n6t julaceous, are mostly greenish, often fuscous to
purplish, and the leaves are mostly remotely arranged, nét 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
als6 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
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 irom extreme habitats such

lobé



Notes on Gymnomitriaceae (subf. Gymnomitrioideae)... 1m

as exposed rocks at very high altitudes etc. may have ajulaceous habit and
be decolorate, at least the tips of the lobes, as in Gymnomitrion.

2. The gynoecium structure is sometimes nét correlated with the habit
characters. There are somé “primitive” species of “true” Gymnomitrion
without perianth and perigynium with a somewhat “marsupelloid” habit
(cf., fe., fig. 424: 13, 14 of G. asperulatum R. M. Schust. in Schuster 2002:
568, where theleaves ajre nt 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
(Angstr. 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 nét. 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. N6t only M. adusta, bat alsé 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, but still bilobed to separate in somé lanceolate iilaments), 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 nét yet separated int6 iilaments. 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 int6 irregular lanceolate iilaments.

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 nét for all the prob-
lémaik species (Anomoclada-type branches were found als6 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 n6t 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 (Jorg.) S. W. ArneU (G. apicu-
latum (Schiilh.) Miill. Frib.) both a low bat distinct perianth and a ring-like
perigynium occur. This species has a typical “gymnomitrioid” habit. Schus-
ter (2002: 567) wrote that this species “does nét fit well int§ 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—for example, M. lacerata (Steph.) Vana, M. moralesae (Vana)
Vana and M. truncato-apiculata () Vana. | 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 of these (and
other) species. Biosystematic studies based on molecular methods may pro-
vide more information, bat so far such information is n6t 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 Hassel,
Gymnomitrion concinnatum (Lightf.) Corda, Herzogobryum molle Grolle,
H. teres (Carrington et Pearson) Grolle, H. vermiculare (Schiffn.) Grolle,
Marsupella microphylla R. M. Schust., M. minutula Hassel) axe n6t treated
in the following treatment.

Apomarsupella africana (Steph. ex Bonner) R. M. Schust., J. Hat-
tori Bot. Lab. 80: 91, 1966

For the synonymy see Vana (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. Vana (TENN); Estado
de Mexico, Gap at Névadd 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. Vana (TENN); Estado de Mexico, Névado 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 Névado de Toluca volcano, 4800 m,
11.08.1995 J. Vana (PRC); Estado de Mexico, Mt. Popocatepetl, 4000 m,
I. 04.1973 G. Schwab SN 28, det. J. Vana (JE); Puebla, Ixtaccihuatl above
Huejotzingo, 13700 ft, 21.10.1945 A. J. Sharp 4274, det. J. Vana (TENN);
Veracruz, rod irom Perote to Cofre, 4000 m, 30.09.1979 A. J. Sharp, G.
Juarez, M. Baez & B. Boom 7175c, det. J. Vana (TENN). Guatemala,
Dept. San Maxcos, between San Sebastidn and summat of Volcan Taju-
mulco, 3800-4600 m, 13.02.1940 J. A. Steyermark 35542, det. J. Vana (F).
Venezuela, Estado Merida, Sierra Nevada de Merida, Pico Espejo, 3700-
3900 m, 03.1969 B. & F. Oberwinkler & J. Poelt 11V 69-125, HV 69-141,
det. J. Vana (JE). Chile, Gay (holotype of Marsupella chilensis Steph.;
G-10880).

Distr.: Mexico, Guatemala, Venezuela, Chile; als6 in Uganda, Kenya,
Tanzania, Rwanda and Zaire.
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Notes: New for Guatemala; for Mexico mentioned in Vana (1985) with-
out citing of localities. The report of Apomarsupella revoluta (Nees) R. M.
Schust. from Venezuela (Sclmster 1974, Gnulstein et Vana 1987, Long et
Grolle 1990, Schuster 2002; n6t 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 Gymnomitrion.

1. Leaf margin denticulate or crenulate. Small, wiry, fUiform plants some-
times tinged with red, with slender stem under 10 cells in diam. 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 diam. and at least to 0.2 their
length Bilobed 16aVES........cccoiciiiei e 3.

2. Marginal 1-2 (-3) rows of cells decolorate, mostly isodiametric, sim-
ilar to other leaf cells (nét diiferentiated), at least slightly obliquely

elongated. [paramos of tropical Americal .....cccccoeveeveeennes G. atrofilum
— Marginal 1 (-2) rows of cells decolorate, diiferentiated, 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 nét sheath the stem, without setaceous lobes; lobé cells thick-
OF ThIN-WallEU.. ... 4,

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

— Leaves bilobed to 0.2-0.3 (-0.4) their length; marginal cells n6t elon-
gated or elongated at right angles to leaf margin or obliquely (never
tangentially). Terminal 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. [paramos of tropical America] ........... G. asperulatum

Gymnomitrion asperulatum R. M. Schust., J. Hattori Bot. Lab.
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-Teran 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 Jésé, Cerro de la
Muerte, Paxamo Buena Vista, 3100 m, 9.11.1999 I. Holz 99-620, det. J.
Vana (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-Teran 76-1432b as G. laceratum (MER); same locality,
4100 m, 19.01.1990 R. Lubenau-Nestle V 260 (herb. Libenau-Nestle, PRC);
Estado Merida, Distr. Rangéi, Sierra de Santo Domingo, Paramo de Mu-
cubaji above Laglina Grande, 3500 m, 07-08.1972 D. Griffin Il1l, M. Lopéz
F. & L. Ruiz-Teran 1109 (FLAS); between Valéra and Aguila pass, 3900
m, 15.01.1990 A. Schafer-Verwimp & I. Verwimp 12146, det. J. Vana (herb.
Schafer-Verwimp, PRC).

Distr.: Costa Rica, Venezuela.

New fér Costa Rica; until now known only on the basis of type speci-
men.

Gymnomitrion atrofilum Vana, J. Hattori Bot. Lab. 41: 411, fig.
1, 1976

Typus: Colombia, Dept. Méta, Paramo de Sumapaz, Cerro Névadoé
dél Sumapaz, 4015 m, 13.01.1973 A. M. Cleef 7757a (U - holotype!, PRC -
isotype!)

Fig.: Vana 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, Padramo 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. Sklenai, det. J. Vana (PRC); Prov. Tungurahua, Cerro Her-
moso, 4300 m, 6.09.1997 P. Sklenar, det. J. Vana (PRC).

Distr.: Colombia, Ecuador.

New for Ecuador; until now known only on the basis of type specimen.
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Gymnomitrion laceratum (Steph.) Horik., Acta Phytotax. Geo-
bot. 13: 212, 1943

Fér the synonymy see Varia (1985: 89)

Fig.: Schuster 1949, iig. 1-4, p. 104, fig. 5-11, p. 106; Arnell 1956, iig.
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, Névado de Toluca volcan, E side of the volcano, 13600 ft., 19.12.1976
D.G. Horton 78491 (TNS); Oaxaca, Gap in Sierra Juarez, 27.12.1969 A. J.
Sharp 9817a, 9817e, 9850, 9850a p.p. (F, TENN); Oaxaca, Sierra Juarez,
above Valié Naciénal along road irom 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 Ixtlan
de Juarez and Tuxtepec, 9000 ft., 6.07.1996 A. J. Sharp, C. Delgadillo
M., W. Chester & M. Folson 2712a, det. J. Vaha (TENN). Peru, Prov.
La Libertad, Cerro la Gordas between Los Alisos and Quiruvilca, 3600 m,
16.05.1976 E. Hegewald 5972, 5976, det. J. Vaha (JE); Prov. Ancash, Prov.
Recuay, between T(nnél 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). Bolivia,
Dept. La Paz, Prov. Sur Yurgas, Taquesi East, E side of Taquesi pass along
Inca Trail between Abra and Estancia Taquesi, 4480 m, 5-6.06.1983 M.
Lewis 83-2154, 83-2172A, det. J. Vana (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. Vaha (U).

Distr.: Mexico, Peru, Bolivia; U.S.A.: Termessee; Uganda, Kenya, Tan-
zania, Zaire, Rwanda, Natal, Cape, Réunion; Russia: Altai Mts., Nepal,
Japan.

New for Bolivia.

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

Distr.: Mexico; S Alaska, Canada: British Columbia; Japan, Russia:
Czukotka.
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New for Mexico and the whole Latin America.

Gymnomitrion setaceum Grolle et Vana in Vana, J. Hattori Bot.
Lab. 41: 411, 1976

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

Fig.: Vana 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 Jo6sé, Cerro de la
Muerte, Paramo Buena Vista south of Cartago, 3200-3270 m, 3-5.09.1973
D. Griffin 111 & D. Eakin 598, det. J. Vana (FLAS); Prov. de San Joésé,
Cerro de la Muerte, Paramo Buena Vista, 3100 m, 9. & 14.11.1999 I. Holz
CR 99-0614, CR 99-0636, det. J. Vana (PRC); Prov. San Jb6sé, Cerro de
la Muerte, 3400 m, 26.12.1999 I. Holz €t A. Schéafer-Verwimp CR 99-1199,
det. J. Vana (PRC). Venezuela, Estado Merida, Sierra de Santo Domingo,
Paramo de Muchuchies, near Lagina Negra, 3550 m, 18.04.1969 H. Hertel,
B. & F. Oberwinkler, det. R. Grolle & J. Vana (JE, Herb. Hertel 10482);
Estado Merida, Sierra de Santo Domingo, Paramo de Mucuchies, near La-
guna Negra, 3500 m, 1969 F. Oberwinkler & J. Poelt HV 69-121 p.p., det. J.
Véana (JE); Estado Trujillo, 3400 m, Las Paridor Laké, Paramo de Guiigay,
1975 M. Lépez F. & L. Ruiz-Teran 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. Vana (JE); Boyaca, Paramos NW de Bélén, Q. Mi-
nas, 3855 m, 2.03.1972 A. M. Cleef 2112a, det. J. Vana (U), Boyaca, Sierra
Nevada dél Cocuy, Quebrada Bocatoma, 4260 m, 5.10.1972 A. M. Cleef & P.
Florschiitz 5858, det. S. R. Gradstein (U); Cundinamarca, Paramo de Pala-
cio, Lagunas de Buitrago, 3665 m, 29.09.1972 A. M. Cleef 6685b, det. J.
Vana (U); Cundinamarca, Paramo de Palacio, Carretera hacia la Q. Chuza,
4 km SE irom Mina de cal. Cabeceras Q. Chuscal, 3700 m, 9.09.1972 A.
M. Cleef 5445, det. S. R. Gradstein (U); Cundinamarca, Paramo de Pala-
cio, 4 km SE from Mina de Cal hacia Chusa, 3665 m, 29.11.1972 A. M.
Cleef & L. Uribe 6685, det. S. R. Gradstein (U); Cundinamarca, Paramo 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, Paramo de
Sumapaz, Cerro Névad6 dél Sumapaz, 4300 m, 11.01.1973 S. R. Gradstein
7632a (V).

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 Vana (1976). He suggested an affinity to the Nepalese G. crenatilobum
Grolle, but this seems to be only a presumption, and n6t based on the study
of specimens of the last species. This opinion seems nét to be well founded, as
it is probably based only on similar leaf cell structure. | agree with Schuster
(1996, p. 124) that G. setaceum “is very different irom ‘normal’ species
of the genus, in that the leaves do nét sheath the stem”, bat, examining
the matériai of G. crenatilobum, it is clear that G. crenatilobum belongs to
the “normal” species of the genus (leaves do nét 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 nét been
yet fully clarified.

Key to Latin American species of Marsupella

O o F= a1 S o =X o= ot o 1 E SRR 2.
— Plants di0BCIOUS....ocuiiii it 5.
2. Perianth present. Leavesonlyrarely small and scale-like................... 3.
— Perianth lacking. Leavessmall and scale-like, about0.2 their length
bilobed, appressed to stem. [South Georgia only] ........... M. minutula
3. Plants with remote, scale-like leaves, their width scarcely or nét ex-
ceeding that of the stem......cccccoiiiiiicie e, 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 irom the
system of stoloniform creeping axes with leaves slightly wider than the
width of the stem, erect shoots abruptly larger-leaved distally. [Fuegia

(o] o1 Y/ S OSRSR 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........cooceiiiiiiiiccce e M. truncato-apiculata
— Leaves + canaliculate, only concave at base, sinus semilunate to acute,
descending to 0.2-0.4 the length......ccccccoiiiiiiiiiii e 6.

6. Leaves nearly orbicular; sinus fiaring to semilunate; lobes much broader
L1 = T [0 o o USSR RSPPSPR 7.
— Leaves ovate to egg-shaped, rarely nearly orbicular; sinus subacute to
acute, lobes mostly longer than wide.........cccooooiiiiiiiii i, 8.
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7. Perianth absent; leaves mostly bilobed to 0.1-0.2 their length...............
.................................................................................................... M. moralesae

8. Plants deep red to brownish, only lobé tips often decolorate; leafy shoots
often arising irom 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-
Tfid AN free. e M. miniata

— Plants subhyaline to greyish-green, system of stolons and flagella nét
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..........cccoiiiiiiiiiiiiieee e M. lacerata

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

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

Typus: Mexico, Sempoaltepec, 06.1842 F. Liebmann, Pl. mex. 10.223
(PI1. 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 Vana, Mem. New York Bot. Garden 45: 414, 1987

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

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

Specimens examined (Latin America only): Mexico, 1913 Arsén
7419 (G-10887); lztaccihuatl, 4000 m, 27.08.1973 A. M. Cleef & C. Del-
gadillo M, 10268, det. J. Vana (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. Vana (F). Colombia, Dept. Cundinamarca,
Mnpio. Guasca, Paramo de Guasca, along the road Guasca - Guachete, CII.
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).

Distr.: 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 Vana
(1987) under M. emarginata is corrected in this paper (see M. miniata and
M. paroica). The species is rare in the area.

Marsupella lacerata (Steph.) Vana, comb. nova

Basionym: Sphenolobus laceratus Steph., Spec. Hepat. 2. 165,
1902 = Gymnomitrion andinum R. M. Schust., Rév. Bryol. Lichénol.
34: 279, 1966 hom. illeg.

Typus (cf. Schuster, Rév. Biyol. Lichénol. 34: 279, 1966): Colom-
bia, Andes Novogranatensis (Bogota), 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: Bolivia, Yanakaka Montes, 4000 m, T. Herzog 3832 (G-17213
- holotype!)

= Marsupella cuspidata Steph., Bibi. Bot. 87; 181, fig. 93 a-b, 1916

Typus (cf. Vana, Bryobrothera 5: 228, 1999): Bolivia, 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
nomitrion andinum (Herzog) Herzog, Hedwigia 74: 81, 1934

Typus: Bolivia, 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!)

= Marsupella trollii Herzog, Hedwigia 74: 82, 1934

Typus: Bolivia, Mapiri, C. Troli no. 40 (JE - holotype!)

= Marsupella capensis S.W. Arnell, Bot. Notiser 110: 403, fig, 3,
1957

Typus: South Africa, Cape, Ceres Div., Hex River Mts., shale band
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).

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

Typus: Ecuador, hyperparamo, 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)

Fig.: 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, Névadd 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 Jo6sé, Cerro de la Muerte,
3450 m, 26.12.1999 A. Schafer-Verwimp & I. Holz SV/H-0143, det. J. Vana
(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, Paramo
de Mucuchies, 1 km NW Passo El Aguila, 4250 m, 1969 H. Hertel & J.
Poelt, det. R. Grolle (JE, Herb. Hertel 10541); Estado Merida, Paramo de
Pinango (part of gran paramo de Mucuchies), 4100 m, 18.07.1984 D. Griffin
Il & M. Lopéz F. PV-485 p.p., det. J. Vana (FLAS); Estado Merida, Distr.
Rangéi, Paramo de Piedras Blancas, 4000-4220 m, 14.08.1975 D. Griffin 111,
M. Loépez F. & L. Ruiz-Teran 1463, 1511, det. J. Vana (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. Vana (JE); S side of Sierra Nevada de Santa Marta, above
Mamacanaca, 24.01.1967 S. Winkler C 402, det. J. Vana (U); Caldas, W
slope of Volcan Ruiz, Las Nereidas, 4300 m, 14.09.1984 E. Linares, J. Aguirre
C., S. R. Gradstein & B. 0. van Zanten 1433, 1434, det. J. Vana (U);
Boyaca, Paramo de Pisva, carretera Socha-La Punta, Filo Batanera, 2 km
SW de' la Laguna Batanera, Norros de S. Gabriel, 3750 m, 18.06.1972 A.
M.Cleef 4692, det. J. Vana (F, U); Méta, Paramo de Sumapaz, Hoya ElI
Névadd, Laguna La Guitarra, 3425 m, 22.01.1972 A. M. Cleef 841, det. J.
Véna (U). Ecuador, sine loco spec., R. Espinosa 30, det. T. Herzog (JE);
Prov. Chimborazo, Mt. Chimborazo, 4200 m, 4.07.1999 Z. Soldan, det. J.
Vana (PRC); Prov. Chimborazo, Mt. Chimborazo, near Hermanos Carrel,
4400, 6.07.1999 Z. Palice, det. J. Vana (PRC); same locality, 4800-4830
m, 6.07.1999 Z. Soldan, det. J. Vana (PRC). Peru, Dept. Cuzco, Prov.
Paucartambo, Abra Acjanaco, near Paucartambo, upper part of Ceja de
Selva, 3400-3500 m, 17.09.1984 H. Inoue 34011, det. J. Vana (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. Vana (JE). Bolivia, Hochtal
Viloco, 4600 m, 10.1911 T. Herzog 3162b, det. J. Vana (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. Vana (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. Vana (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. Vana (F); Dept. La Paz, Prov. Inquisivi, slopes between Rio Chichipata
(Rio Huma Palca) and Hacienda Jucumarini, ca 2km NW of Quime, 3260 m,
20.11.1986 M. Lewis 86-2197, det. J. Vana (F); Dept. Cochabamba, Abra 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 7km S
of Incachasa, 3400 m, 8-13.11.1989 S. R. Gradstein 7405, det. J. Vana (U);
Dept. Cochabamba, Prov. Ayopaya, Cordillera de Tunari on lower slopes of
Cerro Khena Khena around N and W side of Laguna Cuyuntani, 22 km NW
of Quillacollo, 4500 m, 9-10.10.1983 M. Lewis 83-4420A, det. J. Vana (F);
Dept. Cochabamba, Prov. Carrasco, Zéna La Siberia along Cochabamba
- Santa Cruz Highway ca 2 km NW of Cerro Bravé and 27 km NW of
Comarapa, 2960-3010 m, 29.11.1983 M. Lewis 83-5117, det. J. Vana (F).

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

Notes: This is a very critical and problematic taxon. It usually, bat nét
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 als6 “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 int§ lanceolate Aldments”
and “deeply multifid”, as shown in Schuster (1974) fér G. laceratum.”) and
als6 under Marsupella on the basis of habit (cf. M. subhyalina R. M. Schust.
in Schuster 1996, 2002). Herzog (1934) did the same for 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 Vana 1999
on the basis of gynaeceum structure, decolorate lobes and greyish plants).
Molecular studies will clarify if this opinion is correct or n6ét. 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 for Mexico, Venezuela and Peru. For Costa Rica reported under
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the name Marsupella trollii (Morales 1991), bat the specimens were n6t
checked.

Marsupella miniata (Lindenb. et Gottsche) Grolle, J. Jap. Bot. 47:
144, 1966

Basionym: Gymnomitrion miniatum Lindenb. et Gott. in Gott-
sche, Lindenb. et Nees, Syn. Hepat., p. 617, 1846

Typus: 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!)

= Marsupella lorentziana Steph., Spec. Hepat. 2: 19, 1901

Typus: Argentina, E. G. Lorentz (ex Herb. C. Muller Hal.) (G-10884
- holotype!, FH - isotype!, NY - herb. Mitten - isotype!)

= ? Marsupella andicola R. M. Schust., Austral Hepaticae 2: 555,
2002 (némén nudum)

Typus: Venezuela, Sierra de Santo Domingo, Paramo de Mucubaji,
above Laguna Grande, 3600 m, R. M. Schuster 76-817a (herb. Schuster -
holotype non vidi)

Fig.: Grolle 1966b, fig. 1, p. 15; Schuster 2002, fig. 420A, p. 556.

Specimens examined: Mexico, Estado de Mexico, Road to Névado
de Toluca, 4000 m, 15.06.1973 A. J. & E. B. Sharp, E. C. Clebsch & K. R.
Thornburgh 1504b, 1509, det. J. Vana (TENN); Estado de Mexico, Gap at
Névadé de Toluca trough which f6t trail passes, 4350 m, 15.06.1973 A. J. &
E. B. Sharp, E. C. Clebsch & K. R. Thornburgh 1533, 1541, 1542b, 15453,
1548c, det. J. Vana (TENN); Estado de Mexico, Mpio. Toluca, NW slopes
of Névadd de Toluca volcano, 3650 m, 11.08.1995 J. Vana (PRC); Estade de
Mexico, Mt. Popocatepetl, 4000 m, 1.04.1973 G. Schwab SN 26, SN 29, SN
31, det. J. Vana (JE); same locahty, 27.08.1973 A. M. Cleef & C. Delgadillo
M. 10243, det. J. Vana prius as M. emarginata, cf. Gradstein et Vana 1987
(F, U); Puebla, Ixtaccihuatl above Huejotzingo, 13800 ft, 21.10.1945 A. J.
Sharp 4288, det. J. Vana (TENN); Veracruz, road from Perote to Cofre,
3900 m, 30.09.1979 A. J. Sharp, G. Juarez, M. Baez & B. Boom 7177c, det.
J. Vana (TENN). Costa Rica, Prov. Cartago, Parque Nacional Chirripo,
NE Chirrip6, 3775 m, 28.03. 1983 A. Chaverri, A. M. Cleef & R. Madrigal
1153, det. J. Vana (U); Prov. Cartago, Volcan lrazu, 3300 m, 16.08.1993 C.
Aedo, det. J. Vana (Herb. Munoz 5124); Prov. de San J6sé, Cordillera de
Talamanca, Cerro de la Muerte, 3450 m, 26.12.1999 A. Schéafer-Verwimp &
I. Holz SV/IH-0144, det. J. Vana (Herb. Schafer-Verwimp); Prov. de Limon,
Parque Nacional Chirripo, Valié Crestones, 3430 m, 03.1983 A. Chaverri, A.
M. Cleef & R. Madrigal 1036, 1045, det. J. Vana (U, USJ); Venezuela, Es-
tado Merida, Sierra de Santo Domingo, Paramo de Mucuchies, near Laguna



Notes on Gymnomitriaceae (subf. Gymnomitrioideae)... 123

Negra, 3500 m, 1969 F. Oberwinkler & J. Poelt HV 69-121 p.p., det. J. Vana
(JE); Estado Merida, Sierra Nevada de Merida, Pico Espejo, 3500-3700 m,
1969 F. Oberwinkler & J. Poelt HV 69-140, det. J. Vana (JE); Estado
Merida, Paramo de Pinanango, part of Gran paramo de Mucuchies, 4300
m, 17.06.1984 D. Grifin Ill & D. Diaz M PV-22, det. J. Vana (FLAS); Es-
tado Merida, between Valera - Aguila pass, 3900 m, 15.01.1990 A. Schafer-
Verwimp & I. Verwimp 12144 p.p., det. J. Vana (Herb. Schéafer-Verwimp);
Estado Merida, Pico d’Aguila, 3800-3900 m, 15.01.1990 R. Lubenau-Nestle
V 119, det. J. Vana (Herb. Libenau-Nestle). Colombia, S side of Sierra
Nevada de Santa Marta, Mamacanaca valley, 31.01.1967 S. Winkler, det. J.
Vana (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. Vana (U); Arauca, Sierra
Nevada dél Cocuy, Cabeceras de la Quebrada El Play6n, Patio Bolos, Hoya
S. Luis, 4350 m, 9.03.1973 A. M. Cleef 9002a, det. J. Vana (U); Cundina-
marca: Sabana de Bogota, 2700 m, 05.1951 R.E.Schultes 12253, det. J. Vana
(FLAS); Cundinamarca, Paramo de Palacio, Lagunas de Buitrago, 3665 m,
29.09.1972 A. M. Cleef 6685b, det. J. Vana (U); Cundinamarca, Guasca,
3150 m, 7.08.1980 S. R. Gradstein & J. Aguirre C. 3673, det. J. Vana prius
as M. emarginata, cf. Gradstein et Vana 1987 (U); Cundinamarca, Paramo
de Chirgaza, along trail to St. Juanito, 3400 m, 23.09.1982 S. R. Gradstein
& E. Santana 4239, 4258, det. J. Vana (U). Ecuador, Prov. Cotopaxi, SW
of Paque Naciénal Cotopaxi, 3600 m, 17.12.1983 W. R. Buck 10107, det. J.
Véana (NY).

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

Notes: 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-
mal 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 paramos region. Probably M. andicola R. M. Schust. alsé
belongs here and represents the “typical phase” of this species; at the time
of writing, the description (cited as Schuster 2002 without specification) was
nét available, like the type specimen.

New fér Costa Rica, Venezuela, Colombia, Ecuador, and northern Ar-
gentina.
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Marsupella moralesae (Vana) Vana, comb. nova

Basionym: Gymnomitrion moralesae Vana, J. Hattori Bot. Lab.
48: 230, fig. 4, 1980

Typus: Costa Rica, Alajuela, Parque Nacional Volcan Poas, 2400-
2700 m, 30-31.07.1977 D. Griffin 11l et A. Araya P. 88 (FLAS - holotype!,
PRC - isotype!)

Fig.: Vana 1980, fig. 4, p. 231 and fig. 5, p. 232.

Distr.: Costa Rica.

Notes: 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, bat the gynaeceum
structure is completely different (perianth and perigynium absent etc.).

Marsupella paroica R. M. Schust., Bryologist 60: 145, 1957

Typus: 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.

Specimens examined (Latin America only): Mexico, Oaxaca, along
road north of Llano de las Flores, N of Oaxaca, 2000-2500 m, 25.12.1965
A. J. Sharp & Z. lwatsuki 5394, det. J. Vana prius as M. emarginata, cf.
Gradstein et Vana 1987 (TENN).

Distr.: Mexico, U.S.A.

New for Mexico and the whole Latin America; until now regarded as
endemic of eastern North America.

Marsupella truncato-apiculata (Herzog) Vana, comb. nova

Basionym: Gymnomitrion truncato-apiculatum Herzog, Hed-
wigia 74: 81, fig. 2 a-b, 1934

Typus: Colombia, Paramo El Boquerdn bei Bogota, 3500 m, 1929 K.
Troli 2169 (JE - holotype!)

= Marsupella involuta Vana, J. Hattori Bot. Lab. 41: 414, fig. 3,
1976

Typus: Colombia, Arauca, Sierra Nevada dél Cocuy, Cabeceras de la
Quebrada EIl Playon, Patio Bolos, Hoya S. J6sé, 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; Vana 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.
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Specimens examined: Mexico, Estado de Mexico, Municipio Toluca,
NW slopes of Névado de Toluca volcan, 3650 m, 11.08.1995 J. Vana (PRC).
Costa Rica, Prov. de San Jbésé, Cerro de la Muerte, 3350-3450 m,
26.12.1999 A. Schéafer-Verwimp & I. Holz SV/H 0136, 0189, det. J. Vana
(PRC, Herb. Schafer-Verwimp); Prov. de San Jésé, Paramo Buena Vista, in-
teramerican highway 90 km S of Cartago, 3200-3270 m, 3-5.09.1973 D. Grif-
iin 111 & D. Eakin 590, det. J. Vana (FLAS). Venezuela, Estado Merida,
Sierra de Santo Domingo, Paramo de Mucubaji, near Laguna Grande, 3600
m, 28.07.1984 D. & N. Griffin HI PV-691, det. J. Vana (FLAS); Estado
Merida, between Valera - Aguila pass, 3900 m, 15.01.1990 A. Schéfer-
Verwimp fc I. Verwimp 12144 p.p., det. J. Vana (Herb. Schafer-Verwimp);
Estado Merida, Pico dél Espejo, 4675 m, 19.01.1990 R. Lubenau-Nestle,
det. J. Vana (Herb. Libenau-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. Vana (U); Boyaca, Paramo de Pisva, carretera Socha-
La Punta, Alto de Granados, 3615 m, 12.06.1972 A. M. Cleef 4451a, det.
J. Vana (U); Boyaca, Paramos NW of Belén, cabeceras Quebrada Minas,
Hoya CII. Larga, 3835 m, 2.03.1973 A. M. Cleef 2128a, det. J. Vana (U);
Boyacda, Sierra Nevada dél Cocuy, Boquerén de Cusiri, 4320 m, 5.03.1975
A. M. Cleef 8790, det. S. R. Gradstein (U); Boyacd, Paramo de Chisacg,
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.
Véana (U); Cundinamarca, Paramo de Chirgaza, along trail to St, Juanito,
3400 m, 23.09.1982 S. R. Gradstein & E. Santana 4260, det. S. R. Gradstein
(U); Méta, Paramo de Sumapaz, Cerro Névadd dél Sumapaz, W. Rastrojo,
4015 m, 13.01.1973 A. M. Cleef 7758a, det, J. Vana (U). Ecuador, Prov.
Chimborazo, volcAn Chimborazo, 4200 m, 4.07.1999 Z. Soldan, det. J. Vana
(PRC). Bolivia, Dept. Cochabamba, Prov. Arani, Cordillera de Tiraque,
around shores of Laglina Cajitilla Khoda, 13 km S of Ne of Tiraque, 3950
m, 23.06.1985 M. Lewis 85-010, det. J. Vana (F).

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

Notes: The description of Marsupella involuta Vana (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 fér Mexico, Venezuela and Ecuador. For Bolivia reported by Vana
(1999) without citing of localities.

Marsupella sprucei (Limpr.) H. Bemet, Catal Hép. Sud-Ouest Su-
isse, p. 33, 1888

Fér the synonymy and figs. see manuals of European or North American
hepatics; als6 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. Vana
(GOET).

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

Reported for Chile in Vana (1999); the exact locality is cited here.

Nanomarsupella xenophylla (R. M. Schust.)) R. M. Schust., J.
Hattori Bot. Lab. 80: 132, 1966

Basionym: Marsupella xenophylla R. M. Schust., Phytologia 39:
248, 1978.

Typus: Venezuela, Estado Merida, Sierra Nevada de Merida, 4160
m, R. M. Schuster & L. Ruiz-Teran 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, Paramo de Pi-
nango (part of gran paramo de Mucuchies), 4100 m, 18.07.1984 D. Griffin
Il & M. Lopéz F. PV-485 p.p., det. J. Vana (FLAS). Ecuador, Prov.
Napo, NE side of volcan Antisana, 4300 m, 17.08.1997 P. Slenar, det. J.
Vana (PRC); Prov. Chimborazo, volcan Chimborazo, 4200 m, 4.07.1999 Z.
Soldan, det. J. Vana (PRC).

New for Ecuador; until now known only from the type specimen.
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A Lunularia cruciata (L.) Lindb.
régi-uj hazai termdéhelye

Simon T.
ELTE Novényrendszertani és Okoldgiai Tanszék
simontibOfreemail.hu

Abstract. (The old-new home habitat of the Lunularia cruciata (L.)
Lindb.) The Lunularia cruciata—of an atlantic-mediterranous character—increases in
Europe irom south towards north (Frahm, 1973). In Hungary — in the 20th century
(since 1903)— it has been discovered in Botanical Garden (Budapest), among fresh sward
(Szepesfalvi 1903, Boros 1935). But later Lunularia occured only in the greenhouse
of Botanical Garden (Budapest and Szeged). (Boros 1953, 1968, Orban-V ajda 1983).
Author has observed Lunularia fér 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. Papp, B. and Rajczy, M. founded Lunularia — at the
same time — in natural habitats (Szigetkéz 1996/97) and recently on basalt-stone near
to Salgétarjan (Papp, B. 1999) in Hungary, too! It becomes acclimatized in Hungary!

Bevezetés

Az atlanti-mediterran jellegld holdserleg majmoha Eurdpaban délrél
észak felé lassu terjedésben van (Frahm 1973). El6szor tobbnyire zart te-
rekben (kertészetek Uveg- és foliahazai, melegagyai, viragcserepek), majd
a fagyoktdl védettebb tde termé6helyeken (kertek, parkok gyepjeiben, vi-
rdgkadjain, tenyészedényeiben) jelent meg. NAlunk most Gjra kilépett az
Uveghéazakbol a kert szabadféldi tertleteire, ahol tartésan a nem ritka hideg
telek ellenére (pl. 2002— 2003) is fennmaradé. Az elmult években a Szi-
getkozi agrendszer tobb leléhelyén is felfedezték mint pionir fajt, nedves
agyagon (Papp B. 1992, Papp B., Rajczy M. 1996/97). Par év mulva
Salgétarjan folott meleg, paras bazaltsziklan is el6kerilt (Papp B. 1999).
Tovabbi el6forduldsai is varhatdok! A szomszédos Szlovakidban 1955 éta is-
mert, Ujabban Bratislava (Pozsony: Csallékéz) és Nitra (Nyitra) kozelében
talaltdk (Janovicova, K., Somogyi, J. 1996).
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A Botanikus Kertben Szepesftaivi (1941) fedezte fel 1903-ban, séta-
ut mentén, ahovd — szerinte — az Uveghazakbdl kerilt, és szaporodott
gemmai segitségével. 1906-ig figyelte meg, aztan eltint. Majd Boros A.
1935-ben Ujra megfigyelte (ezt Szepesfalvihoz irt levelében jelezte), majd az
1953-ban megjelent hatarozojaban pedig innét és Szegedrdl csak mint Gveg-
hazi novényt emlitette. Mohafdldrajzaban (1968) ugyanigy és atmenetileg
megtelepllt (voribergehend eingeblrgert) el6fordulasnak tekinti. Szerinte
atlanti-szubmediterran jellegl, majdnem kozmopolita, hazankban adven-
tiv, higromezofiton, arnyékkedveld, talajlaké (nedves apré kavicson termd),
indifferens, conoldgiailag ruderalis faj.

Nalunk steril, de vegetativ moédon (félhold alakla tartokban keletkez6
rugytestekkel) szaporodik. W attson (1964) is mint Uveghazi ,gyom”-ot
jellemzi, amely csillogé z6ld gemmaival kénnyedén szaporodik. A gemma-
tarté karéj (innét a ,holdsarlg”) eleinte kissé zart, majd kés6bb kitarul (1. 1.
abra). A Magyarorszag mohaflérajadnak kézikényvében (O ruAN S., Vajda
L. 1983) szintén mint Gveghazi névény szerepel a budapesti és szegedi bo-
tanikus kertbdl.

A hazai el6fordulas

A szerz6 elészor a 90-es években figyelt fel a budapesti egyetemi bo-
tanikus kert tde gyepjeiben e fényes-k6zépzéld teleptestl majmoha néhany
tenyérnyi telepeire. Tudomasom szerint korabban az Gveghézak cserepeiben,
tenyésztalajan gydjtottek majmohat (Marchantia polymorpha, Conocepha-
lum conicum, HoRANSZKY A. szébeli kozlése ezt megerdsitette) a tanszék
hallgatéi rendszertani gyakorlatokra. Ezek kozott ott lehetett a Lunularia
is. Az Uveghazakban kés6bb csak kevés teleptestd majmohat lattam. Mos-
tandban is, igy pl. a szaporitéhazban, féliahazban, magvetések cserepeiben
él Lunularia (kisérdi: Funaria hygrometrica, Ceratodon purpureus). Lehet-
séges, hogy az Uj és modern Uveghadzak melegebb és parasabb légkodre, az
Uj tipusu talajkeverékek és a gyakori véd6permetezések nem kedveznek e
teleptestd majmohak tenyészetének. Feltehetf, hogy szabadban, de védett
helyeken tartott magvetéses cserepekben kezd6doétt a Lunularia terjedése, s
innét esetleg a rigok kapirgalasaval (a gemmak hangyak altali széthordasa-
val?) kerllt a szabadféldi gyepekbe, pazsitokba, nedves talajra.

Mikor alaposabban tanulmanyoztam a kerti pazsitokat (2001— 2002),
egyre tobb helyen kerultek el6, tenyérnyi vagy tébb deciméteres telepei. F6-
leg az Gdébb, nedvesebb éléhelyeken, és a gyepszegélyes sétautak mélyebb
fekvésl humuszos talajan tenyészik. [Kisér6i: Eurhynchium hians, Duches-
nea indica (az 1950-es években kezdett honosodni, s ma mar minden gyepben
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gyakori alkotéelem), Bellis perennis, Poa annua, Lolium perenne, Viola pa-
lionacea, Corydalis solida, Taraxacum off.]. Arnyasabb hasonlékon a val4di
majmoha (Marchantia polymorpha) telepeivel egyttt fordul el6. Megtalal-
tam a sziklakért arnyas mészkovein is tobb helyen kisebbb méretli — néhany
négyzetdeciméteres — telepkéit mohagyepben (Amblysiegium serpens, Tor-
tula muralis, Cymbalarias muralis, Primula vulgaris, Sesleria heufleriana).

*

Altalanos elterjedése, dkolégiai-cénoldgiai viszonyai

Eredeti hazaja Dél-Eurépa—Eszak-Afrika (Mediterraneum), Eszak-
Amerika déli része, Dél-Amerika, Ausztrélia. Miller, K. (1957) f6 elterje-
désének az északi szélesség 20. és 45. fok kozotti ovezetet tekinti. Gyakori
faj a mediterran toélgyesek zénajaban, tébbnyire bazikus aljzaton pl. az Ibé-
riai-félszigeten (Sergio, C. et al. 1987), a Balkdnon (pl. Petrov, Szl.
1975, Paviletic, ZI1. 1955) és Italidban (Giacomini, V. 1951). Eurdpaban
észak felé terjed6ben van. A déli félgdbmbdn csak elszértan, néhol fordul elé.
Kétlaki faj, az atlanti-mediterran térségekben generativ és vegetativ mddon
jol szaporodik.

Nyugat-, Kézép-, és Eszak-Eurépaban (Osléig) csak néi példanyok él-
nek, és vegetativ (az angliai Cornwall kivételével) Gton szaporodnak. W at-
SON, E. V. (1968) Angliaban kolonizalé (pionir) fajnak tekinti. Itt virag-
cserepekben, téglafalakon, sziklakertek koévein, kerti utakon él. Jéval ritkabb
masutt, de patak partokon és erdei utakon is elég gyakori. Eszak-Eurépaban
vasuti toltések déli oldalan, ruderalis él6helyeken. Az er6sebb téli fagyokra
érzékeny, hatasara elpusztulhat. El6fordul Moszkva és Kiev botanikus kert-
jeinek Uveghézaiban (Zerov, D. K. 1964) is. Herzog, TH. (1926) eleve
kozmopolita fajnak tartja, amely részben az emberi (kertészeti) kultaraval
és sikeres vegetativ szaporodasaval hddit egyre Ujabb él6helyeket. Terjedé-
sét az enyhe telek névekedd gyakorisagaval, az altalanos klimavaltozassal is
Osszefliggésbe hozzak (Frahm, J. P. 1973). Nalunk, az egyetemi Botanikus
Kertben tapasztalt viselkedése alapjan, amely hatarozott terjedést mutat,
szerintem is a felmelegedés indikatora lehet.

Conologiaja

Mint adventiv faj, térhoditasa 0j teruletein altalaban szekunder él6he-
lyen mutatkozik. Sz(kebb koézdssége németféldéon a Lunaria cruciata-tarsu-
las (Hubsciimann, A., 1986), amelynek faji dsszetétele (8 minta alapjan)
is errdl tandskodik. Konstans faj maga a Lunularia és a Barbula unguicu-
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lata. Tovabbi konstans fajok a Calliergonella cuspidata, Bryum argenteum,
Ceratodon purpureus. Egylttese a megmuvelt teriletek talajlako tarsulasai
(Barbuletea unguiculatac INUHSCIIMANN 1967) osztalyaba tartozik, a ha-
sonlé nevli sorozatba (Parbuletalia u.) és ezen belll a Phascion cuspidatae
Wa i,i)lIKIM 1947 csoportba (csoportfajok pl: Phascum cuspidatum, Acaulon
muticum, Riccia fajok, Pleuridium acuminatum, P. subulatum).

Mediterran él6helyein életfeltételei, conoldgidja (CIIACOM IN\I. Y. 1951)
teljesen mas jellegli. Erdés, gyepes él6helyek bazisokban és humuszban gaz-
dag, Ude talajan él, patakok mentén, tde voélgyi réteken, nedves-nyirkos
sziklakon, ko6- és téglafalakon, arkokban, mindig fagymentes termdéhelyen,
ahol gyakran nagy kiterjedés( gyepeket alkot. Itt a kisérd fajok is teljesen
masok, mint Ujonnan meghdditott terméhelyein, igy természetesen mas a
tarsulasa faji 0sszetétele és megnevezése is.
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2. dbra. Lunularia a botanikus kerti (Budapest) arnyas pazsiton, 2002-ben. (Susa
Agnes felvétele.)

Fig.2 Lunularia on the shady fresh sward of the Botanical Garden (Budapest), in
year 2000. (Photo by Agnes Susa.)
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3. dbra. Liiniitiuui a botanikus korii fi'lamyokos lligszkésziklan JU1J Slisa
AJKS elvétele).

Fig.3 Luintlaria un (e shady linostore of the Botanical (larden (Budapest), in
vear 2002. (Photo by AMues Susa)
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Uj adatok a Retyezat hegység mohaflérajahoz

Orban S. & Sass-Gyarmati A.
MTA—EKF Bryolégiai Kutatocsoport
orban@ektf.hu; gyarmati@ektf.hu

Abstract. New data to the bryophyte fléra of Retezat Mountains (Ro-
mania). Andreaect obovata Thed. is new to the Roméanian bryoflora, 7 species are new
to the studied area (those marked with an asterisk).

Bevezetés

A Retyezat hegység a Déli Karpatok vonulatanak egyik legfestdibb ré-
sze. A hegység a Szoérényi-havasok a Vulkan-hegység és a Hatszegi-medence
déli pereme kozé ékel6ddtt. Nyugaton és északon a Riul Maré folyd, délke-
leten a Keleti-Zsil, keleten a Barbat-folyé hatarolja.

A hegység kodzpontjdban végightzédé hatalmas gerincek alapk&zete a
granit, mely alatt tledékes ké6zetek (agyagpala, homokkdvek) és gyengén
metamorfizalodott kristalyos paldk vannak. A hegység déli peremén kozép-
kori mészkélerakdédasokat is talalunk. Bévizl hegyi patakok szallitjak a vol-
gyekbe a télen lehullé nagy mennyiségl hd és a gyakori nyari zaporok vizét.
Joforman minden gleccserkatlanbdl ered egy-egy patak. A Retyezat korzeté-
ben tébb mint 70 tengerszemet szamlalhatunk, melyek kézil a legnagyobb
gleccsert6 a Bucura-t6 (Lacul Bucura) 6sszfelllete eléri a 10 ha-t, mélysége a
15 m-t is meghaladja. A méasodik legnagyobb tengerszem a Zenoga-té (Lacul
Zanoaga) 1973 m magassagban, feltlete 6,5 ha, mélysége 29 m. A Retyezat
hegységben két klimatikus zénat kulonbéztetink meg: a szubalpesi régié
ahol 700—1400 m kozott vegyes erdd, 1400 m felett feny8erdd, efelett (az
erdéhatar felett) talalhaté az alpesi régiéo 1700 m-t6l 6sszefligg6 térpefenyd-
b6l all6 vegetacidval, legvégul egyre kisebb bordokabokrok és kiilonb6z6 ével6
cserjék kovetkeznek. A déli oldalakon havasi legel6kkel boritott hegyhatak-
kal talalkozunk.

Legrégebbi mohaflorisztikai adatokat a Retyezat hegységbdl Simonkai
(1872), Ul. Péterfi (1903— 1904, 1904) munkaiban talalunk:.

A Karpatok szisztematikus bryoilorisztikai és bryogeografiai kutatasa
az 1960-as évektdl veszi kezdetét tobbek kozott a Pareng-hegység (M-t;ii Pa-
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ring) bryoflérajanak feltarasaval. (Pocs, 1961, 1962, 1968). Jelen cikk els6
szerz6je 1974 t4jan a Tarna-vidék mohaflérdjanak a feldolgozdsa kapcsan
(Bakaiar— Orban—Po6cs— Suba. & Vajda, 1975) ismerte meg Po6cs Tamast
aki hatartalan lelkesedéssel szamolt be gyuajtoatjairdl és onzetlenil adta &t
karpati felfedezéseinek eredményeit az ifjabb kutatégeneracidonak.

Ezen indittatas is alapul szolgalt annak a robbanésszerilien fejlédésnek
indulo feltarasnak, amely az 1970-es években veszi kezdetét. Sorozatban je-
lennek az egész Karpat—Pannoniai térséget feldlel6 munkak. Ezek elsédleges
célja azon meghatarozd faktor vagy faktorok feltardsa volt, amelyek adott
mohafaj elterjedését dontd mddon befolyasoljak, és ezaltal névényfoldrajzi
szempontbdl pontosabban értékelhetévé valt, ezenfelll egy egész sor Uj adat
keralt elé a ritka és érdekes fajokrél. (Orban— Debreczy 1973, Orban, 1974,
Orban, 1975, Orban, 1976, Orban, 1977, Orban—Pocs, 1977).

Ezzel parhuzamosan a roman kutatok kozul Pali St. kozol adatokat
a hegység bryoflorajaroi (Pali, 1962, 1964), Plamada E. pedig kutatasokat
végez els6sorban a Retyezat Nemzeti Park tertletén lev6 mohafléran és vege-
tacion (Plamada, 1975), a hegységben fellelheté és Romania mohaflérajaban
igen ritka maj- és lombosmohakrol (Plamada, 1973a; 1974a), bryoflorisztikai
tanulmanyokat végzett a hegység lapcénozisain (Plamada, 1973b) és a hid-
rofil mohavegetacion (Plamada, 1974b). Leirt egy 4j hibrid eredetli Polytn-
chum fajt a Retyezat hegységhdl (Plamada, 1973c) és értékelte az Andreaea
nivalis fajnak a roméaniai bryoflérijaban betdltott szerepét(Plamada, 1970).

Jelen cikk az 1974-ben Orban Sandor és Debreczy Zsolt altal a Zenoga-
tonal gydjtott anyagnak a feldolgozasat tartalmazza.

Az elterjedési adatok mindsitésénél Mohan (1998) munkdaja szolgalt
alapul. A majmohak nomenklatarajanéal Sc.'ll PMAKKU et al. (2000), a lom-
bosmohaknal 1'liAIIM et al. (1995) munkajat kovettuk.

A herbariumi példanyok az Eszterhazy Kéaroly Féiskola Herbariuméban
(EGR) talalhatok.

Majmohak (Marchantiopsida)

Pelliaceae Klinggr.
Pellia epiphylla (L.) Corda
Zenoga-t6, lap. Coll.: Orban S. A Debreczy Zs. 27. (17. 1971
Lepidoziaceae Limpr.

Bazzania tricromta (Wahlenb.) laiul b.

Zenoga-to, sziklak. Coll.: Orban S. A Debreczy Zs. 2(i. (7. 197-1; K-i oldal, Saxilra-
gés. Coll.: Orban S. A Debreczy Zs. 28. 07. 1971.

Calypogeiaceae (C. Miill.) Il. Arn.
*Calypogeia sphagnicola (Il. Arn. A 1 Perss.) Warnsl. A Loeske
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Zenoga-to, lap. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.

Calypogeia neesiana (Mass & Corest) K. Mull.
Zenoga-to, forraslap. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.

Cephaloziaceae Migula
Pleurocladula albescena (Hook.) Grolle var. albescena
Zenoga-t6 felett, Zenoga-hegyen, D-i exp. Coll.: Orban S. & Debreczy Zs. 26. 07.
1974.; E-i oldal, Saxifragas. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.

Antheliaceae Schust.

Anthelia julacea (L.) Dum. subsp. julacea

E-i Saxifragas oldal; Zenoga-hegyen glacialis tdrmeléklejtén. Coll.: Orban S. fc Deb-
reczy Zs. 27. 07. 1974.

Jungermanniaceae Reichb.

Tritomaria exaecta (Schmid.) Schiffn. ex Loeske

E-i oldal, Saxifragas. 27. 07. 1974.; Zenoga-t6 feletti forrasok. Coll.: Orban S. &
Debreczy Zs. 28. 07. 1974.

Barbilophozia lycopodioides (Wallr.) Loeske

E-i oldal Saxifragas; Zenoga-td, sziklak; Zenoga-t6, lap; Zenoga-hegyen glacialis tor-
meléklejtén. D-DNyi-exp. Alt.: 2200 m. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.
Jungermannia gracillima Sm.

Zenoga-t6, forraslap; Zenoga-hegyen glacialis térmeléklejtén. Alt.: 2200 m. Coll.:
Orban S. & Debreczy Zs. 27. 07. 1974.

Jamesoniella autumnalia (DC.) Steph.
Zenoga-to, sziklak. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.

Gymnomitriaceae Klinggr.
Gymnomitrion concinnaturn (Lightf.) Corda
D-DNy-i exp. Zenoga-hegyen, glacialis tormeléklejtén. Alt.: 2200 m; E-i oldal Saxi-
fragas. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.
Maraupella aphacelata (Gieseke ex Lindb.) Dum.
Zenoga-hegyen, glacialis tormeléklejtén. Alt.: 2200 m; Zenoga-t6, sziklak Coll.: Or-
ban S. & Debreczy Zs. 27. 07. 1974.
Maraupella breviasima (Dum.) Grolle
E-i Saxifragas oldal. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.

Scapaniaceae Migula
Diplophyllum taxifolium (Wahlenb.) Dum.

Zenoga-t6 folotti forrasok; E-i exp. Saxifragas gyepbél. Coll.: Orban S. & Debreczy
Zs. 28. 07. 1974 ; Zenoga-hegyen, glacialis Lormeléklejlén 2200 m. D-DNyi exp. Coll.:
Orban S. & Debreczy Zs. 27. 07. 1974.

Diplophyllum albicans (L.) Dum.
Zenoga-t6 feletti sziklak. Coll.: Orban S. & Debreczy Zs. 26. 07. 1974.

Scapania undulata (L.) Dum.
Zenoga-t6 melletti lap; Zenoga-t6, sziklak. Coll.: Orban S. & Debreczy Zs. 27. 07.
1974.

Plagiochilaceae (Jorg.) K. Mull.

Plagiochila porelloidea (Torrey et Nees.) Lindb.
Zenoga-to, sziklarél. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.
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Lombosmohak (Musciphyta)

Andreaceae Scliimp.

*Andreaea obovata Tlicd.

K-i oldal, Saxifragas. Coll : Orban S. A Dobreczy Zs. 27. 07. 107 1

Andreaea rupestris llcdw.

Zcnoga-l6, sziklarol. Coll.: Orban S. A Dcbrcczy Zs. 27. 1)7. 197 1,; K-i oldal. Saxi-
fragés; Zcnoga-hcgycn glacialis 16rmclcklcjlén. Coll.: Orban S. A Dcbreezy Zs. 27.
07. 1971.

Andreaea frigida llneb.

Zenoga-t6, K-i oldal, Saxil'ragés, Coll.: Orban S. A Dcbrcczy Zs. 27. 07 197 1

Andreaea nivalis llook,
K-i oldal, Saxil'ragas. Coll.: Orban S. A Dcbrcczy Zs. 27. 07. 1971.

Sphagnaceae K. Miill.

Sphagnum fimbriatum Wils.
Zcnoga-lé, lap. Coll.: Orban S. A Dcbrcczy Zs. 29. 07. 197 1

Sphagnum compactum DC.
Zcnoga-l6 feleli gyiijlve, All.: 1800 - 1900 ni. Kriophorninos-gyepbdl. 20. 07. 1971.:
Zcnoga-l6, lap. Coll.: Orban S. Ar Dcbrecczy Zs. 29. 07. 1971.

Polytrichaceae K. Miill.
Polytrichum commune llcdw.
Zcnoga-l6 fololti forrasok. 28. 07 197-1; Zcnoga-l6. Coll : Orban S. A Dcbrcczy Zs.
29. 07. 1971
*Polytrichum commune (L.) lledw. var. uliginosum lliiben
Zcnoga-l6 foldlli forrasok. Coll.: Orban S. A Dcbrcczy Zs. 28. 07. 1971
Polytrichum piliferum llcdw.
Zcnoga-l6 mellel li 1ap; Zcnoga-hcgycn glacialis tormcléklejlén. 1)-D.\yi exp All.
2200 m. Coll.: Orban S. A Dcbrcczy Zs. 27. 07, 197 1
Polytrichastrum alpinum (llcdw.) (I. Sm.
K-i exp. Saxil'ragas gyepbél. Coll.: Orban S. A Dcbrcczy Zs. 27. 07. 197 1
Polytrichum juniperinum llcdw.
Zcnoga-lé, sziklak. Coll.: Orban S, A Dcbrcczy Zs, 29, 07. 1971.
Oligotrichum hercynicum (llcdw.) bani. A DC.

Zcnoga-l6, forraslap; Zcnoga-hcgycn glacialis 16rmcickicjlén. All.: 2200 in. Coll
Orban S. A Dcbrcczy Zs. 27. 07. 1971

Dicranaceae K. Miill.

Rhabdoweisia fugax (llcdw.) B. S. (l.

K-i exp. Saxifragas gyepbdl; Zcnoga-16 felett, Zcnoga-hcgycn, D-i kitettsége sziklan.
Coll.: Orban S. A Dcbrcczy Zs. 27. 07. 197-1

Dicranouieisia erispula (llcdw.) Milde

Zcnoga-l6, sziklarél. All.: 1800 -1900 m Coll.: Orban S. A Dcbrcczy Zs. 20 1)7.
197-1.

Paraleucobryum enerve (Tlied.) l.ocskc

K-i oldal. Saxifragas; Zcnoga-hcgycn, glacialis tormelcklejlén. All.: 2200 m. Coll.:
Orban S. A Dcbrcczy Zs. 27. 07. 197-1; Zcnoga-16 folélli forrasok. Coll.: Orban S.
A Dcbrcezy Zs. 28. 1)7. 197-1
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Dicranum scoparium Hedw.

Zenoga-hegyen, glacialis tormeléklejtén. Alt.: 2200 m. Coll,: Orban S. & Debreczy
Zs. 27. 07. 1974.

Orthodicranum flagellare (Hedw.) Loeske

Zenoga-t6 feletti sziklak. Alt.: 1800— 1900 m. Coll.: Orban S. & Debreczy Zs. 26
07. 1974.

Kiaeria starkei (Web. et Mohr) Hag.

Zenoga-t6 feletti szikldk. Alt.: 1800—1900 m. Coll.: Orban S. & Debreczy Zs. 26.
07. 1974.

Kiaeria falcata (Hedw.) Hag.

Zenoga-hegyen, glacialis tormeléklejtén. D-Dnyi exp. Alt.: 2200 m. 27. 07. 1974.
Cynodontium gracileacens (Web. et Mohr.) Schimp.

Zenoga-t6 melletti lap. Coll.: Orban S. fc Debreczy Zs. 27. 07. 1974.; Zenoga-td,
sziklak. Coll.: Orban S. k Debreczy Zs. 29. 07. 1974.

Oncophorus virens (Hedw.) Brid.

Zenoga-té6 melletti sziklak. Alt.: 1800— 1900 m. Coll.: Orban S. & Debreczy Zs.
1974. 07.26.

*Cynodontium tenellum (B. S. G.) Limpr.

E-i oldal, Saxifragas. Coll.: Orban S. k Debreczy Zs. 27. 07. 1974.

Diphysciaceae Fleisch.

Diphyscium foliosum (Hedw.) Mohr.
Zenoga-hegyen, glacialis tormeléklejtén, D-DNy exp. Alt.: 2200 in. Coll.: Orban S.
& Debreczy Zs. 28. 07. 1974.

Ditrichaceae Limpr.

Ceratodon purpureus (Hedw.) Brid.
Zenoga-t6 sziklak. 26. 07. 1974.; Zenoga-t6 feletti forras; Zenoga-to, szikla; E-i oldal
Saxifragas. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.

Ditrichum heteromallum (Hedw.) Britt.
Zenoga-to, sziklak. Coll.: Orban S. & Debreczy Zs. 26. 07. 1974.

Pottiaceae K Mll.

Desmatodon latifolius (Hedw.) Brid. var. muticus Brid.
Zenoga-t6 feletti forras. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.

Grimmiaceae B. S. G
Schistidium alpicola (Hedw.) Limp.
Zenoga-t6 sziklak. Alt.: 1800— 1900 m. Coll.: Orban S. k. Debreczy Zs. 26. 07. 1974
Zenoga-hegyen glacialis tormeléklejtén. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.
Racomitrium aciculare (Hedw.) Brid.
Zenoga-t6 folott gydjtve, Eryophorumos-gyepb6l. Alt.: 1800— 1900 m. Coll.: Orban
S. & Debreczy Zs. 26. 07. 1974.; Zenoga-t6 melletti l1ap. Coll.: Orban S. & Debreczy
Zs. 27. 07. 1974.
Racomitrium canescens (Hedw.) Brid.
Zenoga-t6, E-i oldal, Saxifragas. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.

Racomitrium heterostichum (Hedw.) Brid.

Zenoga-t6, sziklak. 26. 07. 1974.; E-i oldal, Saxifragas. Coll.: Orban S. & Debreczy
Zs. 27. 07. 1974

Racomitrium lanuginosum (Hedw.) Brid.
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Zenoga-t6 felelt, Zenoga-hegyen. Coll.: Orban S. &/ Debreczy Zs. 27. 07, 197 1

Racomitrium sudeticum (Knnek.) B. S. (1
Zenoga-t6 mellelli 1ap. Coll.: Orban S. eV Debreczy Zs. 27. 07. 197-1; Zenoga-t6. K-i
olilal. Coll.: Orban S. &/ Debreczy Zs. 28. 07. 1971.

Grimmia atrata Mieliclili ex Hoppé &/ llornsch.

Zenoga-hegyen, glacialis lérmeléklejton. All.: 2200 m. Coll,: Orban S. V Debreczy
Zs. 27. 07. 197-1

Grimmia elongata Kanlf.

Zenoga-l6 mellelli sziklak. Alt.: 1800 1900 m. Coll.: Orban S &/ Debreczy Zs 20
(17. 1971

Grimmia alpestris Limpr,

Zenoga-l6 melletti sziklak. All.: 1800 1900 m. Coll.: Orban S. K Debreczy Zs 20.
07. 1971

Grimmia ovalis (llechv.) Liiulb.

K-i oldal, Saxifragas. C.-oll.. Orban S. V Debreczy Zs. 28. 07. 197-1.

Aulacomniaceae Boul.

Aulacomnium palustre (lleclw.) .Scliwaegr.
Zenoga-t6 melletti lap; Zenoga-16, forraslap. 27. 07. 197-1; Zenoga-l6 feletti forrasok
Coll,: Orban S. &/ Debreczy Zs. 28. 07. 197-1

Aulacomnium turgidum (VValilenb.) Scliwaegr.
Zenoga-l6 folotti forrasok. Coll.: Orban S. fc Debreczy Zs. 28. 07. 197 1
Bartramiaceae B. S C.

Bartramia ithyphylla Brill.

Zenoga-to, sziklak. Coll.: Orban S. &/ Debreczy Zs. 29. 07. 197-1.
Philonotis fontana (llechv.) Brill.

Zenoga-l6, forraslap. Coll.: Orban S. V Debreczy Zs. 27. 07. 197-1

Philonotis seriata Miit.
Zenoga-t6, forraslap; Zenoga-l16 feletti forrasok. Coll.: Orban S. eV Debreczy Zs. 27
07. 1971

Mniaceae K. Miill.

Rhizomnium pseudopunctatum (Bt. &/ Schimp.) I, Kop.

Zenoga-t6 forraslap. Coll.: Orban S. k Debreczy Zs. 27. 07. 197-1; Zenoga-l16 feletti
forrasok. Coll.: Orban S. k. Debreczy Zs. 28. 07. 1971

Rhizomnium magnifolium (Borik ) T, Koép

Zenoga-t6 feletti forrasok Coll.: Orban S. &/ Debreczy Zs. 28. 07 1971
Plagiomnium elatum (B. S, O.) T, Kop.

Zenoga-t6 fololti forrasok. Coll.: Orban S. k Debreczy Zs. 28. 07. 1971,
Plagiomnium médium (B. S. (1.) T. Kép.

Zenoga-l6 folotti forrasok. Coll.: Orban S. k Debreczy Zs. 28. 07. 197-1

Bryaceae K. Miill.
Bryum weigelii Spreng.
Zenoga-to, sziklarél. Coll.: Orban S. &/ Debreczy Zs. 29. 07. 1971.

Pohlia nutans (llechv.) Linclb.
Zenoga-l6. sziklak. Coll.: Orban S. &/ Debreczy Zs 28. 07. 1971
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Fontinalaceae B. S. G.

Dichelyma falcatum (Hedw.) Myrin
Zenoga-t6 folotti forrasok. Coll.: Orban S. fc Debreczy Zs. 28. 07. 1974.

Fontinalis antipyretica Hedw. var. gracilis (Lindb.) Schimp.
Zenoga-t6 folotti forrasok. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.
Thuidiaceae Kindb.

Heterocladium dimorphum (Brid.) B. S. G.
Zenoga-t6, E-i oldal, Saxifragas. Coll.: Orban S. fc Debreczy Zs. 27. 07. 1974.

Leskeaceae Rab.

*Lescurea mutabilis (Brid.) Lindb. ex Hag. var. decipiens (Linipr.) Moenk.
Zenoga-t6 feletti forrasok. Coll.: Orban S. Debreczy Zs. 28. 07. 1974.

Pseudoleskeella tectorum (Brid.) Kindb. ex Broth.
Zenoga-t6 folotti forrasok. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.

Lescurea patens (Lindb.) H. Arn. & C. Jens.
Zenoga-hegyen, glacialis tormeléklejtén, D-DNy exp.; Zenoga-té melletti 1ap. Coll.:
Orban S. & Debreczy Zs. 27. 07. 1974.

Amblystegiaceae Roth

Cratoneuron filicinum (Hedw.) Spruce
Zenoga-t6 feletti forrasok. 28. 07. 1974.

Calliergon stramineum (Brid.) Kindb.
Zenoga-t6, sziklak; Zenoga-té, forraslap. Coll.: Orban S. fc Debreczy Zs. 27. 07.
1974.

Drepanocladus revolvens (Sw.) Warnst.
Zenoga-to, laprét. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.

Drepanocladus uncinatus (Hedw.) Warnst.
Zenoga-to6 feletti forrasok. Coll: Orban S. & Debreczy Zs. 28. 07. 1974.

Drepanocladus aduncus (Hedw.) Warnst.
Zenoga-to, lap. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.

*Drepanocladus aduncus (Hedw.) Warnst. fo. aquaticus (Sam.) Moenk.
Zenoga-to6 feletti forrasok. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.

Hygrohypnurn alpinum (Lindb.) Loeske
Zenoga-t6 feletti forrasok. Coll.: Orban S. & Debreczy Zs. 28. 07, 1974.

*Hygrohypnurn eugyrium. (B. S. G.) Broth.
Zenoga-to6 feletti forrasok. Coll.: Orban S. & Debreczy Zs. 28. 07. 1974.
Brachytheciaceae B. S. G.

Brachythecium rivulare B. S. G.

Zenoga-to, lapos. Coll.: Orban S. & Debreczy Zs. 29. 07. 1974.
Hypnaceae Fleisch.

Hylocomium, splendens (Hedw.) B. S. G.

Zenoga-td, E-i oldal, Saxifragas. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.
Rhytidiacae Fleisch.

Rhytidiadelphus triquetrus (Hedw.) Warnst.
Zenoga-td, E-i oldal, Saxifragis. Coll.: Orban S. & Debreczy Zs. 27. 07. 1974.
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Plagiotheciaceae I'loisdi.
Plagiothecium undulatum (llcdw.J B. S. Cl.
104 Saxiliagas oldal. ("Joli.: Orban S. fe Dobroc.zy Zs. 27. 1)7. 1071

Plagiothecium laetum B. S. G.
Zcnoga-l6 felélti sziklak. Coll,: Orban S. p. Dobroc.zy Zs. 26. (I7 07 I.

Pseudotaxiphyllum elegans (Bricl.) lwats.

K-i Saxifragas oldal Coll.: Orban S fc Dobroc.zy Zs. 27. 07. 107 1
*Isopterygium muelleriana (Schimp.) lIwals,

Zonoga-l6, lap. Coll.: Orban S. ic Dobroczy Zs. 27. 07. 107 1

Kodszonetnyilvanitas

A szerz6k jelen helyen mondanak koszonetét Pdcs Tamasnak, a maj-
mohéak meghatarozasdban nyujtott segitségéeért.
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Pocsiella Bizot, 1980. Rév. Bryol. Lichénol. 1. 424.
Pocsiella hydrogonioides Bizot, 1980. Rév. Bryol. Lichénol. 1. 424,
HOLOTYPE: Tanzania, Kilimanjaro Mts.

Coll.: T. Pécs 6788/AM (EGR)
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T6zegmohaladpok diatomai
(Adatok a Nyirjes-t6 diatomaflorajahoz)

Buczko6 K.
Magyar Természettudomanyi Mlzeum Novénytara
buczkoObot.nhmus.hu

Abstract. This is a brief summary about the coexistence of diatoms and mosses.
We failed lo find Hungéarian data irom the aerophytic, and found only a few irom aquatic
habitat about these two plant groups. The occurrences of the diatoms living in Hungarian
mires are discussed in detail. Somé very preliminary new diatom data can be alsé found
irom Nyirjes-mire at Sirok. Remarkable differences were found between the diatom fléra
and vegetation on Sphagnum angustifolium, Sphagnum fallax and Sphagnum palustre.
Eunotia paludosa was the only dominant. taxon on the first two mosses while it was absent
irom S. palustre. Tabellaria flocculosa and Frustulia vulgaris 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 hirét, hogy P6cs Tamas sziletésnapjara egy
Ot koszontd kotet készill, olyan egyszer(inek és kézenfekvének tlint az otlet,
hogy 6sszegy(jtém a mohakon él6 diatomakrdél valé ismereteket. A cikk cime
,Briofita diatomak” lett volna.

Harom okot is talaltam a munka megkezdésére:

1. Johansen (1999) irasdban bukkantam a briofita vagy brioiitikus di-
atomak kifejezésre. A szerz6 azért javasolta a bevezetését, mert szerinte a
mohaknak gyakran csak rajuk jellemz6é florajuk van. Becslések szerint mint-
egy 400 kovamoszattaxon él a szilard-levegd fazis hataran (aeroterreszetis
diatdomak) és ezek kozul 130 olyan ismert, amely mohakon él. Ezek egy része
csak a moh4kban taladlhat6 meg (pl. Ando 1977, 1978).

2. Tovabbi batoritast jelentett, hogy Pdcs Tamas érdekl6dése a kryp-
tobiotikus kéreg felé fordult. A Novénytar nevében kulén érém volt sza-
munkra, hogy akadémiai székfoglalé el6adasdban megemlékezett P.-Koma-
romy Zsuzsardl (1942—1985), aki hazankban kutatta a talajfelszinen él6
algakat. Rovid életében is sok adattal jarult hozza a tudoméanyterilet meg-
ismeréséhez. Sajnos mohakon él6 algakkal kapcsolatos eredményeket nem
taldltunk a munkai kozott.
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3. Mivel vélhetéen a kotet els6sorban a briolégusok, mohakutaték altal
és szamara irodik, remélem taldlnak benne érdekes informacidékat, és ha
felkeltette érdeklédésiiket a téma, akkor még koézdés munka is kialakulhat.. .

A tobb hénapnyi irodalmazas utadn azonban kiderilt, hogy vilagvi-
szonylatban is nagyon kevés a mohakon él§ aeroiita diatomékkal foglalkozé
munka, Magyarorszagro6l pedig nincs publikalt adat. A vizben é16 mohakon
taldlhatdé diatomakrdl is csak szérvanyadatokat taldltam. A legtdbb adat
nem tdl meglep6 modon a sarki tertletekrdl szarmazik (pl. Alfinito és mtsai
1998, Douglas és Smol 1995, 1999).

Magyar vonatkozasu adatok meglep6 modon inkabb a 19. szdzad végé-
rél, 20. szazad els6 felébdl vannak, de nagyon kis szamban. A 19. szazadiak a
torténelmi Magyarorszag teruletérél szdrmaznak. 1941-ben jelent meg Ha-
lasz Marta munkaja, amelyben Vajda Laszl4, a Zenoga téban (Retyezat,
Déli-Karpatok) gydjtott 3 mohafajan él§ diatomakat dolgozta fel. Megalla-
pitja, hogy a 3 fajon (Dichelyma capillaceum, Scapania undulata és Fontina-
lis squamosa) a taxonok szadma és mennyiségi aranyai is eltéréek. lgaz, hogy
ez a cikk is a mai hatarokon kivuli gyUjtést dolgoz fel, de vizsgalati mddszerei
miatt (nem egyszerd florisztikai cikk) mégsem lehet emlités nélkul hagyni. A
kovetkez6 dolgozat, amiben mohakon élé diatomakrol olvashatunk, a barcsi
borokas éldvilagardl irodott. A Macsilla-laptobol Fontinalis antipyretica-n
él6 algakrdl szamol be Uherkovich, 6sszesen 3 fajt emlit (Eunotia faba Ehr
Eunotia subarcuatoides Alles, Norpel and Langé-Bertalot, Nitzschia palea
(Kuetz.) W. Smith (Uherkovich és Kadar 1983). Sokat igér6 cime ellenére:
»A mohak és algak szerepe a forrasmészkd képzdédésben” cimmel megjelent
munkaban sem talalunk adatot e két névénycsoport egyuttes el6fordulasarol
(Hevesi 1971).

A mohék és diatbmak egyulttes el6fordulasara a tézegmohalapokkal
kapcsolatos munkakban taldljuk a legtébb adatot. Tehat udgy tlinik, hogy
jelenleg még nincs itt az ideje, hogy a mohakon él6 diatomakrol attekin-
tést készitsiink. A téma érdekessége miatt érdemes tovabb folytatni a gydj-
tést és ennek els6 lépéseként a tézegmohalapok diatomairdl valo ismereteket
gy(lijtottem 0Ossze. Pontosabban a t6zegmohalapokon beltul is kdézvetlentl a
tézegmoh&kon vagy azok koézvetlen kozelében ,Sphagnum facsarék”-ban el6-
fordul6 diatémakkal foglalkozom.

A tézegmohak diatomai

GOmorsz616sén 2000. marcius 17. és 19. kozott kerilt megrendezésre a
~T6zegmohas él6helyek hazankban: kutatas, kezelés, védelem” cim({ mun-
kaértekezlet. A szervez6k célkitlizései kozott kialon pontként szerepel a ,a
hidnyz6 kutatési tertletekre a résztvevlk figyelmét felhivni”. A munkaérte-
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kéziét osszefoglaléjaként megjelent kotetben (Szurdoki 2000 a, b) dsszesen
6 algoldgiai munkat talalunk, amelyek kézul 3 a Csémori té algait emliti,
ahonnan azdta méar eltlntek a tézegmohak. Ezen kivul Uherkovich Gébor 3
munkajat talaljuk az ¢sszefoglaloban. Ez a tény elsésorban arra hivja fel a
figyelmet, hogy még a téma irant jobban érdekl6dd kutatdk latéterébdl is
gyakran kiesnek az algak. (Részben ennek poétlasara hivatkozunk ebben az
irasban azokra a lapokkal foglalkozé dolgozatokra, amelyekben nincsenek
diatomaadatok.)

Az igazi ,é16” lap Magyarorszagon mar ritka jelenség (Lajer 1998),
el6bb tdnnek el, mint ahogy megismernénk &ket.

A magyarorszagi lapokon (nem csak t6zegmohas) végzett algologiai ku-
tatasokat Borics Gabor PhD dolgozataban (Borics 2001), dsszefoglalta és
megallapitotta, hogy ,A magyarorszagi lapok algoldgiai kutatdasa komoly
multtal rendelkezik. [...] az elmult sz(ik masfél évszazad csaknem vala-
mennyi jeles hazai algoldgusa részt vett lapjaink kutatadsaban.” Megalla-
pitja, hogy tébb mint félszaz algologiai cikk foglalkozik a lapok florajaval.
Ezek kdzott 13 nyomtatasban megjelent kézleményben talaltam tézegmoha-
lapok algéival foglalkoz6 cikket. Az 1. tAblazat ismerteti a cikkeket, valamint
azt, hany taxont taldltak a t6zegmohas mintavételi helyen. Kigydjottik a
csak tézegmohan, vagy ,Sphagnum-facsarékbdl” kézélt adatokat, tehat a
tablazatban szerepl6 adatok nem egyeznek a cikkekben talalhat6 6sszes dia-
tdmaszammal. A planktonbol és lagzénabol szarmazé adatokat nem vettik
figyelembe a tablazat osszeallitasanal.l

1. tablazat

Algolégiai vizsgalatok magyarorszagi t6zegmohaldpokon és a talalt taxonok szama

Szerz6, publikalas éve Hely Sphagnum fajokon talalt
diatomataxonok szama
Kol, 1930 Lesenceistvand nem kozdl diatomat,
Palik, 1938 Készeg, Alséerdd lapja nem kozdl diatomat
Palik, 1940 Pomaz, Télaki-té nem kozdl diatomat
Kol, 1967 Farkasfa, Fekete-t6 nem kozol diatoméat
Kol, 1973 Grajka-patak nem kozol diatémat
Uherkovich, 1979 Ocsi Nagy-t6 46
Uherkovich, 1981 Barcs, Sz(lr(ihely-folyas 38
Uherkovich, 1982 Fekete-hegy, Kerek- 26
vagy Monostori-té

Uherkovich, 1984 Kovacsi-hegy, Vad-té 48
Uherkovich és Szilvagyi, Barcs, Nagyberek 6
1985

Vizkelety, 1987 Fekete-t6 21
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Ordog-to 10
Stollmayer-Boncz, 1988 Cs6mori-to 13
Uherkovich, Szilvagyi, Széce 46
Vizkelety, 1994
Borics, 2001 Fekete-t6 0
Ordog-to
Ocsi Nagy-t6
Grajka 33
Huszéaszi-patak
Vadkacsas-t6
Sz6ce 15
Buczkd, 2003 Sirok, Nyirjes-t6 7

A magyar vonatkozasu (értem ez alatt a magyar algologusok Karpat-
medencében végzett kutatasait) lapi-algoldgiai irodalom részletes ismerte-
tése ugyancsak megtalalhaté Borics munkajaban, itt csak a mai Magyar-
orszag teriletén talalhato té6zegmohalapok algolégiai vizsgalatait foglaljuk
Ossze (1. abra).

Az els6 kdzlemény Kol Erzsébet nevéhez fliz6dik. A lesenceistvandi lap
Oszi vegetacidjarol szolé dolgozatdban (Kol 1930) ugyan nem kozél adato-
kat diatomakroél, de felhivja a figyelmet arra, hogy az alacsony vizszint is
oka lehet a talalt alacsony fajszamnak a szezonalitds mellett. Id6rendben
Palik Piroska dolgozatai kévetkeznek, 1938-ban jelent a Kd&szegi Alsoerdd
lapjarél majd 1940-ban az azéta mar eltlint pomazi Télaki-torol szolo cikk,
amelyekben szintén nem taldlunk kovamoszatokra vonatkoz6 adatokat. Kol
Erzsébet érdekl6dése a 60-as 70-es években ismét a lapok felé fordult, a
Farkasfa kdzség (Vas megye) melletti Fekete-td algaflérajat (Kol, 1967) dol-
gozza fel: 110 fajt emlit, de egyetlen kovamoszatot sem, csakugy mint az
1973-ban megjelent, a Grajka-patak forraslapjardi sz6l6 munkajaban.

Igencsak meglepd, hogy az elsé publikacio, amelyben adatokat talalunk
a tézegmohalapok diatomairol, 1979-ben jelent meg. Uherkovich Gabor az
ocsi Nagy-tordl irott részletes munkajaban 1973 majusaban és novemberé-
ben és 1974 4prilisdban és juniusdban gydjtott mintasorozatot dolgoz fel
(Uherkovich 1979). A 100 taxon kozul 46 fordul el§ t6zegmohakban, és ezek
koézul is érdemes megemliteni a Navicula variostrata-t amely csak t6zegmo-
halapokban él. A fajt leir6 George Krasske egyébként két mohakutatd, a
Dresdaban dolgozé Dr. Schade, és a Kasselben dolgozé Dr. Grimme indita-
sara kezdett a mohakon él6 diatomak vizsgalatahoz, és szamos ,,Sphagno-
phil” taxont irt le.

Uherkovich Gabor masodik t6zegmohalapokhoz k6t6dé munkaja 1981-
ban jelent meg. Sz(irGhely-folydsban (Barcs) 1979-ben és 1980-ban gydij-
tott mintakban 67 taxont talalt, ezek koézul 38 élt t6zegmohan vagy annak
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kozvetlen kézelében. (Uherkovich 1981). Jellemz6 az Eunotia és Pinnularia
fajok magas aranya, A szerzg felhivja a figyelmet arra, hogy az erd6kkel ko-
ralvett, hulldamzas altal nem bolygatott terileten nagyon mozaikos él6vilag
alakul ki.

1. abra.

T6zegmoha- és tézegmohas lapok, ahol algolégiai vizsgalatok térténtek (Grajka, Grajka-
patak: Kol 1973, Borics 2001; K&szeg, Alséerdé lapja: Palik 1938; Farkasfa, Fekete-t4:
Kol 1967, Vizkelety 1987, Borics 2001; Ordog-t6: Vizkelety 1987, Borics 2001; Huszaszi-
patak Borics 2001; Sz6ce: Uherkovich és mtsai 1984, Borics 2001; Kdcse: Buczké 2003;
Viszék, Vadkacsas-t6: Borics 2001; Vad-tO: Uherkovich 1984; Ocs, Nagy-t6: Uherkovich
1979, Borics 2001; Lesenceistvond: Kol 1930; CsOmor: Stollmayer-Boncz 1988; Sirok,
Nyirjes-t6: Buczké 2003; Barcs: Uherkovich 1981; Borics 2001; Pomaz, Télaki té6zegmo-
has t6: Palik 1940.) Kereszttel jeldltik azokat a mintavételi helyeket, ahol ma mar nem
talalhaté t6zegmoha.

Ezutan a Balaton-felvidéki Fekete-hegy Kerek-tava vegetaciéjanak be-
mutatdsa kovetkezik (Uherkovich 1982). Az 1976 és 1979 kozott végzett
vizsgalatsorozatban Uherkovich 41 kovamoszat el6forduldsarél szamol be.
Az eredményeket ismertetve igy ir: ,Még nem érkezett el az ideje, hogy a
hazai t6zegmohalapos vizeink limnolégiai viszonyair6l és ezen beltl algave-
getaciojardl attekintést tudjunk adni.”

1984-ben jelent meg a Vad-té (Kovacsi-hegy, Zala megye) algavegeta-
ciojardl irt munkaja (Uherkovich 1984). Amint a Szerz6 a bevezet6ben irja
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»-in memadriam Vad-t6” hangvétellel irodott a cikk. Negyvennyolc diatémat
emlit, kiemeli az Eunotia és Pinnularia fajok magas aranyat (12, ill. 17
taxon). A cikkben Uherkovich &ésszehasonlitja az altala korabban vizsgalt
Ocsi-téban és Kerek-toban talalt algak térzsenkénti megoszlasat. Megalla-
pitja, hogy a Vad-téban talalta a legkevesebb algataxont (132), de a legtébb
diatomat. Szerinte ,a Vad-t6 alacsonyabb taxonszama arra utalhat, hogy az
algak folyamatos tenyészéséhez sziikséges vizellatas nincs biztositva.”

1982 és 1984 kozott Vizkelety Eva az 6rségi Ordog-té és a Fekete-t6
algait vizsgalta. Megallapitotta, hogy fajszegény, kovadominalt. A nyaron
gy(ljtott (junius, jalius), ill. 1984 oktdberében dsszesen 29 diatdémataxon
jelenlétér6l szamol be — 21 taxont a Fekete-t6bdl, 10-et az Ordég-tobal
jegyzett fel (Vizkelety 1987).

1984-t6l kezd6dben 7 évig vizsgalta Stollmayerné Boncz Emilia a Csé-
mor melletti t6 névényvildgat. 1987 telén a lap kor szaraz gyékény és nad
leégett, a kdzben kivagott fakkal egyitt, a tézegmohak eltlintek. A leégés
el6tt, 1984— 85-b6l 13 taxon el6fordulasarol szamol be a tézegmohak mellél
(Stollmayer-Boncz 1988).

A Sz6cei lap botanikai leirasat Pocs és mtsai (1958) munkajaban talal-
juk, részletes algolégiai vizsgalatat Uherkovich és mtsai 1994-ben megjelent
munkaja ismerteti. Itt is jellemz6 az Eunotia és Pinnularia nemzetség jelen-
léte (18 ill. 13 taxonnal), az dsszesen talalt 46 taxon 67%-at adja ez a két
nemzetség.

A hazai algoldgiai lapkutatasban Borics Géabor 2001-ben megvédett
PhD-dolgozata mérfoldkének szamit. Ez az els6 munka, melyben mennyiségi
adatokat is talalunk. A fent idézett munkak mindegyike els6sorban floriszti-
kai feltarasra torekedett, a dominanciaviszonyokra utalva legfeljebb harom
kategoridba osztja (Vizkelety 1987) a megtalalt taxonokat (ritka-kozepes-
gyakori). A hidrobioldgiaban, és ezen belil a fitoplankton-kirtatasban, a 20.
szazad kozepén, jelentek meg elész6r mennyiségi adatok (Padisak 1998). A
mennyiségi planktonvizsgalatok feltétele volt a forditott rendszer( mikrosz-
kop kifejlesztése, amirdl 1958-ban olvashatunk el6szor.

Borics Gabor dolgozata els6sorban a Balata toval foglalkozik, de 12 mas
laprol is vannak adatai. Ezek kézil 7 t6zegmohas (1. tablazat). A gydjtés
1999. augusztus 28. és szeptember 1. kozott tértént. Laponként altalaban 1
vagy 2 Sphagnum-os minta kerult feldolgozasra, egyedil a Grajka-patakbol
volt 4 mintdja. Ennek fényében nem tul meglep6, hogy a Grajka bizonyult a
legfajgazdagabbnak, 33 taxont talalt itt. A Sz6cei-laprdl 15 taxonrol szamol
be, kozulik 2 Eunotia 4 Pinnularia faj volt. Az Ordog-t6 5 faja kozil a
Pinnularia subcapitata dominans volt. A Huszaszi-patak 7 taxonja koézul
csak 1 Eunotia és 2 Pinnularia faj szerepel a listaban. A Vadkacsas t6 6
taxonjabol 2 Eunotia és 3 Pinnularia faj. Meglep6, hogy az 6csi Nagy-
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téban taladlt 7 taxonbdl hianyoznak az Eunotia fajok. A Fekete-tdban csak
a lagzonabol kézol adatokat. Osszesen 39 taxon szerepel a felsorolasokban.

Borics dolgozata 6sszefoglaldjaban megallapitja, hogy a korabbi vizsga-
latokkal dsszehasonlitva kevesebb algafajt talalt a vizsgalt lapon. Ezt egy-
részt mintavételi okokkal magyarazza, masrészt az 1981 és 1994 kozotti sza-
raz id6szakkal.

Az utols6 adatsor, amit ismertetni szeretnék, 2003-ban készult, és itt
szamolok be rola el6szoér. A 2003-ban kezdett munka alapkérdése az, hogy a
kulonbdz8 tézegmohékon kiulénbodzik-e a kézésség. Ehhez 4 t6zegmohafajt
vizsgaltam meg Szurdoki Erzsébet gyUjtésébdl:

Sphagnum angustifolium Kd&szeg, Alséerdd lapja 1994. 10. 15.

Sphagnum squarrosum Petéfibanya, Kocse-t6 1994. 08. 09.

Sphagnum palustre var. palustre Készeg, Alsbéerd6 lapja 1994. 10. 15.

Sphagnum magellanicum Petéfibanya, Koécse-t6 1994. 08. 09.

A teljes mohanovénykét 30%-os hidrogénperoxidba tettik, egy napon at forré vizfir-
dében tartottuk. A szervesanyag roncsolasa utan, és haromszoros desztillalt vizzel torténé
mosas utdn magas térésmutatéju migyantaba agyaztuk a kovaalgakat (Zrax, térésmuta-
t6 61,7). Az igy elkészitett preparatumokat 1000-szeres nagyitassal immerziés lencsével
vizsgaljuk fénymikroszképpal (Nikon Eclipse 600).

Az 1994-ben gy(jtott mintak egyikében sem talaltam egyetlen diatdéma-
vazat sem. Tobbszdor megismételtik a mintael6készitést (tébb moha elron-
csoldsa, kozvetlen mikroszkopi vizsgalat), a keresés eredménytelen maradt.

Az 1994-es mintak sterilitasanak talan abban keresend6 az oka, hogy
a korabbi évek tartds szarazsaga (vd. Borics 2001) miatt a tézegmohak ki-
szaradtak. Feltevéseink szerint rovid idejd kiszaradas mellett meg kellett
volna talalni a diatomavazakat. Ugyanakkor varhat6 lenne, hogy aerophyta
diatomak jelennek meg. A kérdés tovabb vizsgalando.

Ezzel egyid6ben kezdtem meg a Nyirjes-t6 vizsgalatat. A véalasztast az
indokolta, hogy algolégiailag feltaratlan, azon kevés lapjaink egyike, ahol ér-
demes lehet farasokat végezni klimarekonstrukcios célokkal. J6 megkdzelit-
het6sége miatt gyakori mintavétellel vizsgalhat6 a szezonalitas, ami korabbi
lapkutatasaink nagy hianyossaga. A legtdbb publikacié egy vagy néhany
nyari minta alapjan készult.

2003. marcius 31-én és 2003. majus 4-én a Sirok kozelében talalhaté
Nyirjes-téban végeztink gy(Qjtéseket. A lap leirasa megtalalhaté Szurdoki
munkaiban (Szurdoki és Nagy 2002, Szurdoki 2003).

A Sphganum-facsarék diatomait hideg hidrogénperoxiddal tisztitottam és a fent
leirt médon tartés preparatumokat készitettem. Az algolégiai gyakorlatban mintanként
400 egyedet szamolunk meg és ebbdl szamoljuk a relalativ gyakorisagot. igy +10%-ra
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tehet6 a szamolas hibaja. A mintak ritkasaga miatt ez ugyan nem mindig sikertlt, de
legalabb 100 egyedet minden mintabél megszamoltam.

Nyirjes-t6 két tavaszi mintdjaban 6sszesen 14 diatdmataxont talaltam
(részben a nyiltvizben, nadbevonatban, békalencsén). A 14 kozul 7 taxont
talaltam t6zegmohan vagy annak facsarékdban. A lagzénaban békalencsén
az Eunotia bilunaris (Ehr.) Mills és a Pinnularia subcapitata Gregory ,ket-
tése” élt durvan 3:1 aranyban. Ugyancsak ezt és csak ezt a két fajt talalta
Borics (2001) a Fekete-tavon, bar ott Pinnularia subcapitata 99%-o0s domi-
nancidja mellett az Eunotia bilunaris el6fordulasa szérvanyosnak tekinthet®.

2. tablazat
A Nyirjes t6 tavaszi mintaiban, t6zegmohakon talalt diatémak relativ gyakorisagai

S. angustifolium S. angustifolium S. fallax S. palustre
2003. 03. 31. 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.) Hust.
Frustulia vulgaris 0,3182
(Thwaites) De Toéni
Pinnularia micro- 0,0267 0,0455
stauron (Ehr.) CIL.
Stauroneis cf. 0,0909
gracillima Hust.
Tabellaria flocculosa 0,4091

(Roth.) Kuetz.

A kora tavaszi mintakban egyeduralkodik az Eunotia paludosa, a t6zeg-
mohéakra jellemz6 ,,Sphagnum-bog-species” (Petersen 1950). A S. fallax-on
nem is talaltam rajta kivil mas diatdomat (2. abra).
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Z. é&bra.

Enotia paludosa vazak Sphagnum fallax aglevél mellett

Ugyanakkor szembet(nd, hogy a S. palustre-bdi teljesen hianyzik. Itt
a Tabellaria flocculosa a leggyakoribb faj, és a Frustulia vulgéaris adja az
egyedszam 30%-at. Fontos megjegyezni, hogy a S. palustre-t a mintavétel
soran nedves volt, de nem fedte viz, mig a két masik Sphagnum faj teljesen
a viz alatt volt.

A Nyirjes-t6 algoldgiai vizsgalatat éppen csak elkezdtik, ezek az adatok
még elbvizsgalatnak is kevesek. Két dolgot azonban mar most is érdemes
megjegyezni. Az els§ az évszakossag ténye. A S. palustré-n talalt fajok a
korabbi laptanulmanyokban alig fordulnak el6. Ennek lehet az az oka, hogy
a legtébb laptanulmaéany jellemzéen nyari, kora 8szi mintadk gydjtése alapjan
késziltek.

A masik a lapon bellli mikroheterogenitas, a mozaikossag jelensége.
Erre az idézett szerz6k szinte mindegyike felhivja a figyelmet (Kol 1967,
Uherkovich 1981, Borics 2001). Borics 7 tényez6 hatasat elemzi, ami hozza-
jarul a sokféleségéhez, megemlitve, hogy nyilvan masok (pl. biotikus hata-
sok) is vannak:

1. valtozatos fényviszonyok
. a viz szine
. a vizterek lenitikus jellege
oldott szerves anyagok
alzatbdség
alacsony pH
. tdpanyagtartalom

N oA wN

El6zetes megfigyeléseim szerint ehhez jarulhat még a vertikalis zonacid,
amit az emlitett alzatb6ség részeként tekinthetlink. A vizzel teljesen fedett
fajok diatdmaflérija masnak tdnik, mint a kiemelked6ké (v6. dagaddlapok).
A kiszaradas soran terresztris fajok megjelenésére is szamithatunk.
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Egyetlen idézett munkaban sem kilénbdztetik meg az algologusok a té-
zegmohakat faji szinten. A bevezet6ben leirjak, hogy milyen fajok fordulnak
eld, de hogy a konkrét gy(jtés honnan szarmazik, arra mar nincs adat (kivé-
tel Uherkovich Szlruhelyroél irt dolgozata, ahol csak S. palustre élt). Terve-
zem annak vizsgalatat, vajon a kulénb6z8 Sphagnum fajokon kulénbézik-e
a diatémailbra és vegetacio.

A talalt fajszamok alapjan egyszer( lenne egy dsszefoglalé tablazatot
adni a Sphagnum fajokon vagy azok kozvetlen koézelében él§ diatdomakrol.
Ez azonban félrevezet6 lenne, a nomenklaturiai valtozasok atvezetése nélkil.
Nagyobb gond azonban, hogy Uherkovich szamos format és valtozatot ki-
16nit el. A Szbcei-laprol 18 Eunotia-t kdzol. Az Eunotia nemzetség az egyik
legproblematikusabb diatdmanemzetség (pl. Petersen 1950), a régi adatok
és az Uj adatok egységes kezelése sziikséges. Ez a nem megkerilheté kérdés
a tovabbi vizsgalatok targyat kell hogy képezze. Enélkil nem értelmezhetd,
hogy milyen valtozasok torténtek.

Osszefoglalas

~Még nem érkezett el az ideje, hogy a hazai t6zegmohalapos vizeink
limnolégiai viszonyairdl és ezen belll algavegetaciojarol attekintést tudjunk
adni.” irja 1982-ben megjelent dolgozatdban Uherkovich Gabor. Ez az &l-
liths most is igaz. Ha Pécs Tamas két évvel kés6bb sziletik, akkor most
terjedelmesebb adatsorral kdszénthetném Ot.

Kodszbnetnyilvanitas

Elsésorban Szurdoki Erzsébetnek szeretném megkdszénni a segitségét,
aki a munka minden lépésében nagyban hozzajarult a kézirat elkészilté-
hez. Atengedte sajat gy(jtéseit, eddig publikalatlan adatait, a terepen is
velem volt, és a kézirat szamos valtozatat olvasta és javitotta. Borics Géabor
PhD dolgozata, gy(jései és publikdlatlan adatai is hozzaférhet6ek voltak
szamomra. Ez az irds az OTKA TO043078 palyazathoz kotédik és annak elsd
évében irodott.
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Loszlaké zuzmdok Magyarorszagon
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Abstract. (Loess coloniser lichens in Hungary) An overview on the rerearcli
of lichens occurring in Hungéarian loess areas is given. Collecting data of 520 specimens
of a recent collection of T. Pécs and his co-workers together with somé former Hungarian
specimens are reported. Somé aspects on the distribution and Identification are discussed.

Keywords: Hungary, lichens, loess walls

Bevezetés

Magyarorszagon a loszfalak, l6szteriletek zuzmdi kutatasanak az elmult
szdzadokban kevés figyelmet szenteltek. Ezt tikrozik Boros Adam sorai is
(Boros 1942). ,A hazai lichenoldgiai irodalomban alig taldltam adatot a
16sz zuzmoirol; ugy latszik, a zuzmdkkal foglalkozé szaktarsaink e talaj érde-
kes zuzmévegetacidjanak tanulmanyozasat elhanyagoltak. Meg vagyok gyé-
z6dve rola, ha erre figyelmet forditanak, vagy a sajat kis anyagom feldolgo-
zasara valaki vallalkozik, érdekes eredményekre fog jutni.” A mell6zés oka
taldn a loszfalaknak a sziklas tertletekhez viszonyitott szegényes zuzmoflo-
rajdban kereshetf, amint azt Santha Laszl6 a Tolnai-dombsag l8sztertleteit
bejarva megallapitja (SANTHA 1924): ,A bejart teriilet lichenoldgiai szem-
pontb6l nem valami valtozatos. Az egész kornyék ugysz6lvan tiszta l6sz, a
gazdagabb zuzmofléra kialakulasahoz sziikséges koves, sziklas tertletek hiany-
zanak, ugy hogy a tulajdonképeni zuzméflérat csak a kéreglaké zuzmok szol-
galtatjak. A losztalajon az utak és vizmosasok meredek falain Thrombium-,
Dermatocarpon-, Endocarpon-, Heppia- és néhany Bacidia-fajt talaltam.”

A Magyar Természettudomanyi Mlzeum zuzmégyljteményében Ma-
gyarorszagrdl minddssze 47 korabbi, 16szr6l szarmazé példany talalhato. Ez
csakugyan arrol tanuskodik, hogy 16szrél elenyészé mértékben gydjtottek
zuzmokat, jollehet a lichenoldgusok zéme szerepel a gydjték névlistajaban (a
nevek utan a gydjtési évszamot, majd zarojelben apéldanyok szamat tintet-
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tdk fel). Boros Adam 1921— 1952 (18), (Ké6faragé-)Gyelnik Vilmos 1933—
1940 (13), Karolyi Arpad 1954 (4), Magocsy-Dietz Sandor 191? (1), Polgar
Sandor 1921— 1941 (3), Timkdé Gyérgy 1925 (2), Verseghy Klara 1968 (1),
Farkas Edit és L&kos Laszlé 1985 (5). A felsorolasbol lathato, hogy a legko-
rabbi példany az 1910-es évekbdl szarmazik. Figyelemre méltd, hogy Boros
Adam csaknem annyi példanyt gydjtott, mint a lichenolégusok egyuttvéve.
Santha LA4szIot itt azért nem emlitjuk, mert sem a cikkében (a bevezeté6t
nem szamitva), sem a példanyain nem szerepel a ,l6sz” szd, helyette pusz-

tan az ,ad terram. ..”-ot hasznalta. Hasonl6 megfontolasb6l semmi biztos
nem derithet6 ki arra vonatkoz6an, hogy Hazslinszky Frigyes, Lojka Hugo,
Foriss Ferenc, ill. Szatala Odén gydjtétt-e zuzmokat 16szrél. Gallé Laszlo

gyljteményének z6me, igy loszgyd(jtései is a szegedi Mdra Ferenc MUzeum
herbariumaban taladlhatdék. Tovabb bonyolitja a helyzetet, hogy a l6sznek
szamos valtozata van, attol fugg6en, hogy milyen aranyban van benne ho-
mok, ill. agyag. igy a skala széleit képez6 homokos l6sz, ill. agyagos losz
elkilonitése nehézkes és bizonytalan az esetleg egy kevés 16szt is tartalmazé
homoktol, ill. agyagtél. Szokasos gydjtési kérilmények koézott a talaj részle-
tekbe mend vizsgalatara rendszerint nem kertl sor. Masik végletként ezért
az is elképzelhetd, hogy egyes példanyok ténylegesen mégsem l6szrél szar-
maznak, annak ellenére, hogy a cédulan lész megjeldlés szerepel.

Nagy lendiletet adott a loszlaké zuzmok kutatdasanak Pocs Tamas és
munkatérsai 1996-ban inditott atfogd vizsgalatsorozata a loszfalak kripto-
gam novényzetén, melybe a zuzmdkat is belevontak. Gydjtéseikbdl mintegy
520 zuzmopéldanyt sikerllt azonositani, melyeket részben az MTM Novény-
taraban (BP), részben az Eszterhazy Kéaroly Féiskola Novénytani Tanszé-
kének herbariumaban (EGR) helyeztink el.

A 16szlaké zuzmok adatait kozld publikaciok koziul els6ként Santha
Laszl6 mai' idézett munkaja emlithet6 (SANTHA 1924). A cikk bevezet6jében
hét fajt emlit 16szrél, az enumeracidéban tovabbi hat fajt jelez talajrol. Polgar
Sandor Gy6r megye flérajanak feldolgozasa soran Ravazd koérnyékeér6l (Po -
gar 1941, Boros és Polgar 1941), Boros Adam a Képite-hegy térségébdl
(Boros 1942) és Zélyomi Balint Dunafdldvar mell6l (zOLyom1 1958) kozik
l6szlaké zuzmok adatait is. Gallé LaszI6 talan Boros Adam dsztdénzésére vagy
a kulfoldi eredmények (SuzA 1935, Karczmarz 1961) hatasara szdmos ha-
zai és vajdasagi loszteruleten végez zuzmé- és mohakutatast, melyrél tébb
kdzleménye is megjelent (G a1 1E 1964, 1967, 1974, 1975, 1977). A tokaji
Nagy-Kopasz Szeles-tetd alatti lejt6jér6l egy Uj zuzmd-mohatarsulast irt le
(Endocarpetum pusilli), melyet a mozsori és a titeli l6sztertleteken is megta-
lalt. Ottilie Wilmanns a németorszagi valtozatot Tubingen mell6l ajellem-
z6 mohafajok alapjan Didymodonto-Endocarpetum pusilli-ként (W itmanns
1966), Norbert Spenling az osztrak valtozatot Endocarpetum pusilli subass.
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austriacum néven (Spenlting 1969, 1971) irtdk le. Rolf Marstaller g né-
metorszagi Thiringiabol az alaptaxsulast azonositotta (Marstatrer 1969).
Ugyancsak a tokaji Nagy-Kopaszrol irt le egy Uj l6szlaké mohatarsulast Ha-
rald Kirschner és Pdcs Tamas Hilpertio velenovskyi-Pterygoneuretum com-
pacti néven (Karschner €s POcs 2002). A tipusfelvételben zuzmokat nem
sorolnak fel, de az Ujabban megtalalt erdélyi lel6helyeken tdobb esetben is
emlitik az Endocarpon pusillum domimmciajat (Po6cs et al. 2003). Néhany
tovabbi I6szzuzmoadatot kézélt LOKOS (2000) a Villanyi-hegységb6l Dénes
Andrea gyUjtésébdl.

Enumeracio

A lel6helyi adatok irasmaédjanal a példanyokon hasznalt eredeti nyelvet
és szbvegezést kovettik. A felsorolasba Pécs Tamas és munkatarsai gydjtései
mellett a Novénytar korabbi l6szzuzmoadatait és az irodalmi adatokat is
felvettuk.

Acarospora sp. — Veszprém megye: Balatonkenese, lészfalon. Lég.: Gyelnik,
V., 1940.08.12. [BP],
Arthonia lapidicola (Taylor) Branth et Rostr. — Pest megye: Hungéria centr.:

Erd, Dunaparton, lészbaban. Lég.: Gyelnik, V., 1933.04.07. [BP 1024, sub Allarthonia I
(Tayl)].

Bacidia bagliettoana (A. Massal. et De N6t. in A. Massal.) Jatta — Comit.
Esztergom. In abrupte loessacea ,Dids-arok” ad pagum Sutté. Alt. cca. 150 m. s. m.
Lég.: Boros, A., 1948.11.07. [BP 38984, sub B. muscorum (Sw.) var. terrestris (Nyl.)]. —
T olna megye: Foldon, a Kovacsi és Hégyész felé vezet§ Gtak mentén, Tevel kozelében.
[SAntha 1924, sub B. muscorum].

Caloplaca cerina (Ehrh. ex Hedwig) Th. Fr. — Borsod-Abauj-Zemplén me-
gye: Tokaj, Nagy-Kopasz, Szeles-teté. [Gallé 1964, sub C. c. chlorina],

Caloplaca citrina (Hoifm.) Th. Fr. — Baranya county: Baranyai-dombség.
Dunaszekcsd. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m
alt. 46° 4.7' N, 18° 46' E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten  A. Szab6 (97185/Z,
AB), 19.X.1997; Baranyai-dombsag. Ocsard. Small (6—8 m), S facing cliff at 130 m alt.
45° 55.7' N, 18° 9' E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szab6 (97188/E, F,
G), 20.X.1997; Villanyi-hegység. S end of Turony vilidgé. W facing loess cliff along the
Harkany-Pécs road, at 180 m alt. 45° 53.8' N, 18° 14’ E. Coll,: S. Pécs, T. Pécs, B. O.
van Zanten & A. Szab6 (97194/H—M, N, O, P), 20.X.1997. — Borsod-Abauj-Zemplén
county: Hegyalja Hills, SE side of Mt. Nagy-kopasz. llollow road called ,Kusajti-arok”,
W of Tokaj town. Agropyro-Kochietum community on the loess cliffs, 120— 140 m alt.
48° 7' N, 21° 23" E. Coll.: T. Pécs fc B. O. van Zanten (96106/K), 4.X1.1996. — Pest
county: Godolli-dombsag. Bénye viliagé. On artificial cliffs of the vine cellars in Jokai
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Street, at 140 m alt. 47° 20.8' N, 19° 32.8' E. Coll.: S. Pécs, T. Pécs & B. O. van
Zanten (97168/N), 12.X.1997; Goédollé Hills. Loess clifF near Isaszeg viliagé, at the railway
Crossing near Rakos brook, at 180 m alt. 17° 31.5' N, 19° 22’ E. Coll.: T. Pécs, B. O. van
Zanten, G. Kis & A. Szab6é (96122/H, I, K), 7.X1.1996; Godéll6i-dombsag. Var-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. Pécs & T. Pécs (9761/A, B, C, D), 27.VI1.1997; GodollGi-dombsag.
10 m high seminatural cliffs at the SW side of Tapidbicske, at 120 m alt. 47° 21' N, 19°
41' E. Coll.: S. Pécs, T. P6cs & B. O. van Zanten (97165/B, C, D), 12.X.1997. — T olna
county: Geresdi-dombsag. Mined loess clifF 1.5 km NW of Cik6. 140 m alt. 46° 15’ N,
18° 32.5' E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szabé (97178/A), 18.X.1997;
Geresdi-dombsag. Hard natural loess clifF along the road in the valley of Lajvér stream
at the SE end of Kisméragy, at 120 m alt. 46° 13' N, 18° 39.3' E. Coll.: S. Pécs, T. Pécs,
B. O. van Zanten IL A. Szab6 (97181/B, D), 18. & 21.X.1997; Geresdi-dombsag. Méragy,
loess cliffs along vine cellars and hollow road on Pince Hill, at the W edge of viliagé, at
180—210 m alt. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szab6 (97183/0, P, Q,
R), 18.X.1997; Mez6fold, Dunakémléd (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. Pécs, T. Pdcs, G. Kis ii A. Szab6
(9773/A), 10.V11.1997; Mez6fold, Dunakdmléd (Paks). On 6—20 m high, N exposed loess
cliffs at the N end of Sanc-hegy, with rich cryptogamic vegetation, at 110— 130 m alt. 46°
39.3' N, 18° 52' E. Coll.: S. Pécs, T. Pdcs, G. Kis & A. Szabd (9769/B, F, I, Q, S, AF),
8—09.VI11.1997; Szekszardi-dombsag. E side of Alsénana vilidgé ,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.
Pécs, T. Paocs fc B. O. van Zanten (97217/M, W), 28.X.1997; Szekszardi-dombsag. 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. Pécs, T. Pécs & B. O. van Zanten (97213/B), 27.X.1997; Szekszardi-
dombsag. Gréaboéc. Small hollow road and roadcuts in loess, at 160 m alt. 46° 16.5' N,
18° 36.4' E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97211/K), 27.X.1997; S end of
Szekszardi-dombsag. Lajvérpuszta viliagé NW of Bataszék 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. Pdcs,
T. Pécs & B. O. van Zanten (97216/Z, AB), 28.X.1997; Szekszardi-dombsag. S facing
natural loess cliffs irom Bartina Valley to Kerék Hill along the blue trail, at the W end
of Szekszard town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pécs, T. Pécs & B.
O. van Zanten (97204/A, B, F, Q), 26.X.1997; Tolnai-hegyhat. Artificial, 2—3 m high
loess cliffs in Kisszékely viliagé, at 210 m alt. 46° 40.4° N, 18° 32.5' E. Coll.: S. Pécs fc
T. Pécs (9777/H, 1), 2.V111.1997; Volgység. 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. P6cs & T. Pécs (9787/C, D,
E, F, G), 4.VI11.1997.

Caloplaca crenulatella (Nyl.) H. Olivier — Baranya county: Baranyai-domb-
sag. Palotabozsok. Small W facing artificial clifF behind the house No. 13 in F6 utca
(street), at 160 m alt. 46° 6.8' N, 18° 8.2' E. Coll.: S. Pé6cs, T. Pécs, B. O. van Zanten &
A. Szabd (97195/D, E), 21.X.1997; Villanyi-hegység. S end of Tarony viliagé. W facing
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loess cliff along the Harkany-Pécs road, at 180 m alt. 45° 53.8' N, 18° 14’ E. Coll.: S.
Pécs> T. Pécs, B. O. van Zanten & A. Szabd (97194/N, O, P), 20.X.1997; Villanyi-hegység.
Small, S facing natural loess cliff at the E end of Szarsomlyé hegy, between Villany and
Nagyharsany, at 200 m alt. 45° 51.5° N, 18° 26’ E. Coll.: S. Pdcs, T. Pé6cs, B. O. van
Zanten & A. Szabé (97192/B, C, D), 20.X.1997. — Borsod-Abatj-Zemplén county:
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. Pécs & B. O. van Zanten (96108/H, 1),
4. X1.1996. — Komarom county: Gerecse Mts, Voroské Hills S of Dunaalmas viliagé.
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. Pécs, B. O. van Zanten, G. Kis & A. Szabd (96115/M),
6.X1.1996. — NoégrAd county: NW foothills of Matra 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.
Pécs, B. O, van Zanten & A. Varga (97176/M), 15.X.1997. — Pest county: Gb6ddllg
Hills. Loess cliff near Isaszeg viliagé, at the railway Crossing near Rakos brook, at 180 m
alt.17° 31.5' N, 19° 22' E. Coll.: T. Pécs, B. O. van Zanten, G. Kis & A. Szab6 (96122/H,
I, K), 7.X1.1996; Goédolli-dombsag. Var-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. P6cs & T. Pécs
(9761/B, C, D, H), 27.V1.1997. — T olna county: Geresdi-dombsag. Hard natural loess
cliff along the road in the valley of Lajvér stream at the SE end of Kismoéragy, at 120 m alt.
46° 13' N, 18° 39.3' E. Coll.: S. Pé6cs, T. Pécs, B. O. van Zanten & A. Szab6 (97181/S),
18. & 21.X.1997; Geresdi-dombsag. Moragy, loess cliffs along vine cellars and hollow road
on Pince Hill, at the W edge of viliagé, at 180—210 m alt. Coll.: S. Pécs, T. Pécs, B. O.
van Zanten & A. Szabé (97183/0—Q), 18.X.1997; Mez6fold, Dunafoldvar. Natural loess
cliffs and gorges on the N side of Kalvaria hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E. Coll.:
5. Pécs & T. Pocs (9785/E), 4.VI111.1997; Mez6fold, Paks. Sanc-hegy. Great, loess cliff in
front of the Railways Museum, at 150 m alt. 46° 36.8' N, 18° 52’ E. Coll.: S. Pécs, T.
Pécs, G. Kis & A. Szabé (9768/A, E, G, H), 8.VI11.1997; Szekszardi-dombsag. E side of
Alsénana viliagé ,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. Pé6cs, T. Pécs & B. O. van Zanten (97217/M,
T), 28.X.1997; Szekszardi-dombsag. S facing natural loess cliffs irom Bartina Valley to
Kerék Hill along the blue trail, at the W end of Szekszard town. 200— 240 m alt. 48°
20’ N, 18° 40.6’ E. Coll.: S. Pdcs, T. Pécs & B. O. van Zanten (97204/F), 26.X.1997; N
part of Szekszardi-dombsag. ,Szarvas-szurdok”, 4 km W of Szekszard town, at 260 m alt.
46° 20' N, 18° 39’ E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97205/V), 26.X.1997;
Szekszardi-dombsag. 12 m deep hollow road called Benedek-szurdok (and a few minor
cliffs) on the SW side of Palankai-hegy at the W side of Szekszard town, at 200— 270 m
alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97203/Z), 26.X.1997;
Volgység. 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. Pécs & T. Pocs (9787/E), 4.VI111.1997. — Veszprém county:
Balaton Highlands, Tihany Peninsula. Small loess cliff on the W slope of Csucs-hegy, S of
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Sajkod, at 120 m alt.46° 54.5' N, 17° 51' E. Coll.: T. Pécs k B. O. van Zanten (9694/P),
30.X.1996.

Caloplaca decipiens (Arnold) Blomb. et Forss. — Baranya county: Baranyai-
dombsag. Ocsard. Small (§—8 m), S facing cliff at 130 m alt. 45° 55.7° N, 18° 9’ E.
Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szabé (97188/E, F, G), 20.X.1997. —
Borsod-AbaUj-ZemplEn megye: Tokaj, Nagy-Kopasz, Szeles-tet. [Gallé 1964, sub
C. d. leprosa], — Pest county: Godélléi-dombsag. Bénye viliagé. On artificial cliffs of the
vine cellars in Jokai street, at 140 m alt. 47° 20.8' N, 19° 32.8' E. Coll.: S. Pé6cs, T. Pdcs
k B. O. van Zanten (97168/M), 12.X.1997. — Somogy county: Kils§-Somogy. 3 m
high artificial loess clifF at the S end of Torékkoppany. Coll.: S. Pécs k T. Pécs (9791/G,
H), 5.VI11.1997. — T olna county: Geresdi-dombsag. Hard natural loess cliff along the
road in the valley of Lajvér stream at the SE end of Kisméragy, at 120 m alt. 46° 13
N, 18° 39.3' E. Coll.: S. P6cs, T. P6cs, B. O. van Zanten k A. Szab6 (97181/B), 18. k
21.X.1997; Geresdi-dombsag. Moragy, loess cliffs along vine cellars and hollow road on
Pince Hill, at the W edge of viliagé, at 180— 210 m alt. Coll.: S. Pé6cs, T. P6cs, B. O. van
Zanten k A. Szab6 (97183/0, P, Q, R), 18.X.1997; Mez6fold, Dunakémléd (Paks). On
6— 20 m high, N exposed loess cliffs at the N end of Sanc-hegy, with rich cryptogamic
vegetation, at 110— 130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis k. A.
Szabd (9769/A, F, I, Q, S, AF), 8—9.VI11.1997; Szekszardi-dombsag. E side of Alsénana
vilidgé ,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. Pécs, T. Pécs k B. O. van Zanten (97217/M, S, T, W),
28.X.1997; Szekszardi-dombsag. Grabéc. Small hollow road and roadcuts in loess, at 160
m alt. 46° 16.5' N, 18° 36.4' E. Coll.: S. Pécs, T. P6cs k B. O. van Zanten (97211/1),
27.X.1997; S end of Szekszardi-dombsag. Lajvérpuszta viliAgé NW of Bataszék 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. P6cs, T. P6cs k B. O. van Zanten (97216/Z), 28.X.1997; Tolnai-hegyhat.
Artificial, 2—3 m high loess cliffs in Kisszékely vilidgé, at 210 m alt. 46° 40.4' N, 18°
32.5" E. Coll.: S. Pécs k T. Pocs (9777/H, 1), 2.V 111.1997; Tolnai-hegyhat. Natural and
artificial loess cliffs 15 m high in Nagyszékely viliadgé, at 125 m alt. 46° 38.8' N, 18° 32’
E. Coll.: S. Pécs k T. Pécs (9784/B), 3.VI11.1997; Volgység. 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. Pécs k T.
Pécs (9787/C, D, G), 4.VI111.1997.

Caloplaca ferruginea (Hudson) Th. Fr. — Borsod-AbaUj-ZemplEn megye:
Tokaj, Nagy-Kopasz, Szeles-tet§. [Gal1é 1964],

Caloplaca flavorubescens (Hudson) Laundon — Borsod-AbaUj-ZemplEn
megye: Tokaj, Nagy-Kopasz, Szeles-tet6. [Gal1é 1964, sub C. aurantiacal.

Caloplaca holocarpa (Hoffm. ex Ach.) A. E. Wade — Borsod-AbaUj-ZemplEn
megye: Tokaj, Nagy-Kopasz, Szeles-tet6. [Gal1é 1964, sub C. pyracea pyrithroma], —
Pest county: Gbddolli-dombsag. Bénye viliagé. On artificial cliffs of the vine cellars in
Jokai Street, at 140 m alt. 47° 20.8' N, 19° 32.8' E. Coll.: S. P6cs, T. Pécs k B. O. van
Zanten (97168/L), 12.X.1997. — T olna county: Tolnai-hegyhat. 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. Pécs k T. Pécs (9780/T), 2.V111.1997.

Caloplaca lactea {A. Massal.) Zahlbr. — Hungaria centr. Erd, l6szbaban, Du-
naparton. Lég.: Gyelnik, V., 1933.04.07. [BP 27641, sub C. I f. saxicola Rabh.].

Caloplaca teicholyta (Ach.) J. Steiner — Borsod-AdaUj-Zemplén megye:
Tokaj, Nagy-Kopasz, Szeles-tetd. [Gallé 1964, sub C. arenaria], — Pest county:
Godolléi-dombsag. 10 m high seminatural cliils at the SW side of Tapi6bicske, at 120
m alt. 47° 21' N, 19° 41’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97165/D),
12.X.1997; Godollgi-dombsag. Var-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. Pécs k T. Pécs
(9761/A), 27.V1.1997. — T olna county: Geresdi-dombsag. Méragy, loess cliffs along
vine cellars and hollow road on Pince Hill, at the W edge of vilidgé, at 180— 210 m alt.
Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szabé (97183/0, P, Q, R), 18.X.1997;
Mez6fold, N of Dunaféldvar. Natural loess cliffs along Danube River near the camping
site, at 97 m alt. 46° 49’ N, 18° 54.7' E. Coll.: S. Pécs k T. Pdcs (9786/A, F), 3.VII1.1997;
Mez6fold, Dunakdinléd (Paks). On 6—20 m high, N exposed loess cliffs at the N end of
Sanc-hegy, with rich cryptogamic vegetation, at 110— 130 m alt. 46° 39.3' N, 18° 52' E.
Coll.: S. Pécs, T. Pécs, G. Kis k A. Szab6 (9769/S, AF(?)), 8—9.VI11.1997; Szekszardi-
dombséag. E side of Alsénana viliagé ,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. Pécs, T. Pdocs k B. O. van
Zanten (97217/T, X), 28.X.1997; Tolnai-hegyhat. Natural and artificial loess cliffs 15 m
high in Nagyszékely viliagé, at 125 m alt. 46° 38.8' N, 18° 32’ E. Coll.: S. Pécs k T. Pécs
(9784/C), 3.VI111.1997.

Candelariella aurella (Hoffrn.) Zahlbr. — Baranya county: Baranyai-domb-
sag. Dunaszekcsd. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180
m alt. 46° 4.7° N, 18° 46’ E. Coll.: S. Pdcs, T. Poécs, B. O. van Zanten k A. Szabé
(97185/Y), 19.X.1997; Villanyi-hegység. S end of Turony viliagé. W facing loess cliff along
the Harkany-Pécs road, at 180 m alt. 45° 53.8' N, 18° 14’ E. Coll.: S. Pécs, T. Pécs, B.
O. van Zanten & A. Szabé (97194/H— M), 20.X.1997; Villanyi-hegység. Small, S facing
natural loess cliff at the E end of Szarsomlyé hegy, between Villany and Nagyharsany,
at 200 m alt. 45° 51.5° N, 18° 26’ E. Coll.: S. Pécs, T. Pdcs, B. O. van Zanten k A.
Szab6 (97192/B, C, D), 20.X.1997. — Borsod-AbaUj-ZemplEn county: Tokaj, Nagy-
Kopasz, Szeles-tet§. [Gal1é 1964, sub C. a. + C. a. effusa]; Hegyalja Hills, SE side of Mt.
Nagy-kopasz. Hollow road called ,Kusajti-arok”, W of Tokaj town. Agropyro-Kochietum
community on the loess cliffs, 120— 140 m alt. 48° 7' N, 21° 23' E. Coll.: T. Pécs k B.
0. van Zanten (96106/K), 4.X1.1996; 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. Pécs k B. O. van Zanten (96108/H, 1), 4.X1.1996. — Komarom county: Gerecse
Mts, Voroské Hills S of Dunaalmas vilidgé. 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. Pécs, B. O.
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van Zanten, G. Kis & A. Szab6 (96115/L), 6.X1.1996; Gerecse Mts, Loess cliff on the W
edge of Pap Hill, with rich steppe on the hill-top, at 200 m alt., E irom Neszmély viliagé.
47° 43' N, 18° 21.5' E. Coll.: T. Pécs, B. O. van Zanten, G. Kis & A. Szabé (96111/U),
5.X1.1996. — Né6grAd county: NW foothills of Matra 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. Pécs, B. O. van Zanten & A.Varga (97176/M), 15.X.1997. — Pest county: Erd,
dunaparton, lészbaban (calc.) Lég.: Gyelnik, V., 1933.04.07. [BP 20659, sub f. minor]\
Szazhalombatta, Dunaparton, lészfalon. Lég.: Gyelnik, V., 1933.04.07. [BP 76818, sub f.
effusa]] Godoll6i-dombsag. Bénye viliagé. On artificial cliffs of the vine cellars in Jokai
Street, at 140 m alt. 47° 20.8' N, 19° 32.8' E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten
(97168/L, M), 12.X.1997; Godollé Hills. Loess cliff near Isaszeg viliagé, at the railway
Crossing near Rakos brook, at 180 m alt.17° 31.5' N, 19° 22’ E. Coll.: T. Pécs, B. O.
van Zanten, G. Kis & A. Szab6 (96122/H, 1, K), 7.X1.1996; Godo6lléi-dombsag. Var-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. Pécs & T. Pé6cs (9760/D, E(?)),
27.V1.1997; Godolléi-dombsag. Var-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. Pécs & T. Poécs
(9761/B, H), 27.V1.1997. — T olna county: Geresdi-dombsag. N facing cliffs 2 km NE
from Bataapati, at 160 m alt. 46° 12.6' N, 18° 36’ E. Coll.: S. Pécs, T. Pécs, B. O. van
Zanten & A. Szab6 (97180/D), 18.X.1997; Geresdi-dombsag. Mined loess cliff 1.5 km NW
of Cikd. 140 m alt. 46° 15’ N, 18° 32.5' E. Coll.: S. Pécs, T. Pdcs, B. O. van Zanten & A.
Szab6 (97178/A), 18.X.1997; Geresdi-dombsag. Hard natural loess cliff along the road in
the valley of Lajvér stream at the SE end of Kismoéragy, at 120 m alt. 46° 13' N, 18° 39.3’
E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szab6é (97181/S), 18. & 21.X.1997;
Geresdi-dombsag. Méréagy, loess cliffs along vine cellars and hollow road on Pince Hill,
at the W edge of viliagé, at 180— 210 m alt. Coll.: S. Pécs, T. Pécs, B. O. van Zanten ii
A. Szab6 (97183/R), 18.X.1997; Geresdi-dombsag. Small cliff at 120 m alt., near Méragy
railway station. 46° 12.3' N, 18° 40’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A.
Szab6 (97199/G, L), 21.X.1997; Mez6féld, Dunaféldvar. Natural loess cliffs and gorges on
the N side of Kalvéaria hill, at 130 m alt. 46° 47.6’ N, 18° 55' E. Coll.: S. Pécs & T. Pécs
(9785/A, E), 4.VI11.1997; Mezéfold, N of Dunaféldvar. Natural loess cliffs along Danube
River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7' E. Coll.: S. P6cs & T. Pécs
(9786/A, E, F), 3.VI11.1997; Mez6fold, Paks. Sanc-hegy. Great loess cliff in front of the
Railways Museum, at 150 m alt. 46° 36.8' N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis &
A. Szabd (9768/A, G), 8.VI11.1997; Mezéféld, Dunakémléd (Paks). On 6—20 m high, N
exposed loess cliffs at the N end of Sanc-hegy, with rich cryptogamic vegetation, at 110—
130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S. P6cs, T. Pdécs, G. Kis & A. Szab6 (9769/B,
I, AF(?)), 8—9.VI11.1997; Szekszardi-dombsag. E side of Alsénana viliagé ,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. Pécs, T. Pécs & B. O. van Zanten (97217/M, S, T(?)), W, X), 28.X.1997,
S end of Szekszardi-dombsag. Lajvérpuszta viliagé NW of Bataszék 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. Pécs, T. Pocs & B. O. van Zanten (97216/Z), 28.X.1997; Szekszardi-dombsag.
12 m deep hollow road called Benedek-szurdok (and a few minor cliffs) on the SW side of
Palankai-hegy at the W side of Szekszard town, at 200— 270 m alt. 46° 20’ N, 18° 4’ E.
Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97203/A), 26.X.1997; Szekszardi-dombsag.
S facing natural loess cliffs irom Bartina Valley to Kerék Ifill along the blue trail, at the
W end of Szekszard town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pécs, T. Pécs
k B. O. van Zanten (97204/Q), 26.X.1997; Tolnai-hegyhat. Natural and artificial loess
cliffs 15 m high in Nagyszékely viliagé, at 125 m alt. 46° 38.8' N, 18° 32' E. Coll.: S. Pécs
k T. Pécs (9784/B, 1), 3.VI111.1997; Tolnai-hegyhat. 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. Pécs k T. Pécs (9783/E), 3.VII1.1997; Volgység. 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, Pécs
k T. Pécs (9787/E, G), 4.VI11.1997. — Veszprém megye: Balatonicum. Balatonkenese,
lészfalon. Lég.: Gyelnik, V., 1940.08.12. [BP 20639, sub C. a. (Hoffm.) f. effusa Hakul.];
Loszfal Balatonaliga és Balatonakarattya kozott. Lég.: Farkas, E. és Lokos, L., 1985.X1.8.
[BP].

Candelariella deflexa (Nyl.) Zahlbr. — B orsod-Abauj-ZemplEn megye: To-
kaj, Nagy-Kopasz, Szeles-tetd. [Gal1é 1964].

Candelariella subdeflexa (Nyl.) Lettau — Borsod-AbaUj-ZemplEn megye:
Tokaj, Nagy-Kopasz, Szeles-tet§. [Gallé 1964].

Candelariella vitellina (Hoffm.) Mill. Arg. — T olna county: Mez6fold, Paks.
Steep SE slopes above the Danube River near the ,Halaszcsarda”, at 130 m alt. 46° 37.9’
N, 18> 5T E. Coll.: S. Pécs, T. Pocs, G. Kis k A. Szab6 (9767/F), 8— 10.V11.1997.

Cladonia coniocraea (Florke) Spreng. — Heves county: foothills of Bukk Mts.
At the N end of Demjén viliagé. Small loess slopes at the beginning and W foot of Plinkésd
Hill, ,Olajos” road. 47° 49' N, 20° 20’ E. Coll.: T. Pé6cs, G. Kis k A. Szabé (96125/E),
18.X1.1996.

Cladonia rangiforrnia Hoffm, — Zata couNTy: In pascuis pr. pag. Zalasarszeg.
Solo loes~ceo. Alt.: 150 m. s. m. Lég.: Karolyi, A., 1954.05.30. [BP 48802].
Cladonia subulata (L.) Weber ex F. H. Wigg. — Heves county: foothills of

Bukk Mts. At the N end of Demjén vilidgé. Small loess slopes at the beginning and W
foot of Punkoésd Hill, ,Olajos” road. 47° 49" N, 20° 20’ E. Coll.: T. Pécs, G. Kis k A.
Szab6 (96125/R), 18.X1.1996.

Cladonia symphycarpa (Flérke) Fr. — Heves county: foothills of Bikk Mts.
At the N end of Demjén vilidgé. Small loess slopes at the beginning and W foot of
Pinkosd Hill, ,Olajos” road. 47° 49' N, 20° 20' E. Coll.: T. Pé6cs, G. Kis k A. Szabé
(96125/E, Q(?)), 18.X1.1996.

Collema coccophorum Tuck. — Veszprém megye: Balatonicum. Balatonke-
nese, lészfalon. Lég.: Gyelnik, V., 1940,08.12. [BP 2044, sub C. pulposulum Nyl.].

Collema crispum (Huds.) Weber ex F. H. Wigg. — Baranya county: Villanyi-
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hegység. llollow road in ,Palkonyai szoll6k” SW of Palkonya viliagé, at 160— 180 m alt.
45° 53! N, 18° 23’ E. Coll.: S. Pécs, T. Pécs, B. O, van Zanten & A. Szabé (97190/K),
20.X.1997. — Borsod-Abauj-Zemplén county: Hegyalja Hills. Mt. Nagy-kopasz. Qu-
arry No. Il SE of Tarcai viliagé, 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. Pécs & B. O. van Zanten
(96105/E), 3.X1.1996. — Komarom county: Visegrad 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. Pdcs, T. Pécs & B. O. van Zanten
(9841/B, G, M), 30.V1.1998. — T olna county: Mez6féld, Dunaféldvar. Natural loess
cliffs and gorges on the N side of Kalvaria hill, at 130 m alt. 46° 47.6" N, 18° 55 E.
Coll.: S. Pécs & T. Pécs (9785/G), 4.VI111.1997; Szekszardi-dombsag. 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. Pécs, T. Pécs & B. O. van Zanten (97213/A), 27.X.1997; Szekszardi-dombsag.
Artificial, SW exposed cliffs of vine cellars at the N end of Szalka viliagé, 200 m alt. 46°
16’ N, 18° 38' E. Coll.: S. Pécs, T. Pocs & B. O. van Zanten (97209/B, C), 27.X.1997;
Szekszardi-dombsag. S facing natural loess cliffs irom Bartina Valley to Kerék Hill along
the blue trail, at the W end of Szekszard town. 200— 240 m alt. 48° 20’ N, 18° 40.6’ E.
Coll.: S. Pécs, T. Pécs i1 B. O. van Zanten (97204/N), 26.X.1997; Tolnai-hegyhat. 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. Pécs & T. Pécs (9780/F), 2.V111.1997.

Collema limosum (Ach.) Ach. — Baranya county: Villanyi-hegység. Hollow
road in ,Palkonyai szdll6k” SW of Palkonya viliagé, at 160— 180 m alt. 45° 53’ N, 18°
23" E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szabé (97190/K), 20.X.1997; Sik-
l6s, Mariagyld, Macska-lyuk, loess wall, 1ég. A. Dénes (07.08.1999) [BP], — Veszprém
megye: 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, A., 1938.03.27. [BP 36244, sub C. Foérissii Szat.]. —
Zala megye: Secus vias pr. pag. BucsUszentlaszld. Solo loessaceo. Alt. cca. 200 m. Lég.:
Karolyi, A., 1954.06.06. [BP 88143],

Collema tenax (Sw.) Ach. emend. Degel. — BoRSOD-ABAUJ-ZEMPLEN'tiouNTY:
Tokaj, Nagy-Kopasz, Szeles-tet6. [Galré 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 Tarnal viliagé.
48° 7' N, 21° 22' E. Coll.: T. Pécs k B. O. van Zanten (96102/Q), 3.X1.1996. — G yé6r
M. Nydl hegy. ,Sarkanylik” loszfalon, homokkdvé dsszetapadt homokon. Lég.: Polgar, S.,
1941.10.23. [BP 36340, sub C. pulposum (Bernh.) Ach.].

Collema undulatum Laurer ex Flot. — Comit. Esztergom: In declivibus pet-
rosis calc.. loessaceis versus Adammajor pr. pag. Dunaalméas. Alt. s. m. met. cca: 200.
Lég.: Boros, A., 1924.03.23. [BP 77284, sub var. granulosum].

EndocaTpon cf. adscendena (Anzi) Mull. Arg. — Borsod-Abauj-Zemplén
megye: Tokaj, Nagy-Kopasz, Szeles-tet. [Gallé 1964, sub E. sorediatum]. — Gyé&r-
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Moson-Sopron megye: ad abrupta loessacea cavae Likas horog, prope pagum Ravazd.
Lég.: Polgar, S., 1940.11.11. [BP 72743, sub E. sorediatum Hook.]. — T olna county:
Szekszardi-dombsag. Rakasd viliagé. Hollow road and vine cellars cut in loess, at 140
m alt. 46“ 20’ N, 18° 35.6" E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97212/Q),
27.X.1997. — Veszprém megye: Balatonkenese, loszfalon. Lég.: Gyelnik, V., 1940.08.12.
[BP 435, sub E. sorediatum Hook.].

Endocarpon pusillum Hedw. — BAcs-K iskun county: Duna-Tisza kéze Solti-
siksadg. On a 20 m natural loess ridge near the brick factory of Csaszartéltés, at 100— 120
m alt. 46° 24’ N, 19° 10’ E. Coll.: S. Pé6cs, T. Pécs k B. O. van Zanten (97202/D),
22.X.1997. — Baranya county: Baranyai-dombsag. Dunaszekcs6. On the huge ESE
exposed loess cliffs facing the Danube, at 100— 180 m alt. 46° 4.7' N, 18° 46’ E. Coll.:
S, Pécs, T. Pécs, B. O. van Zanten k A. Szabé (97185/Y, Z, AB), 19.X.1997; Baranyai-
dombsag. Ocsard. Small (6—8 m), S facing cliff at 130 m alt. 45° 55.7' N, 18° 9’ E. Coll.:
S. Pécs, T. Pécs, B. O. van Zanten k A. Szabé (97188/E, F, G), 20.X.1997; Baranyai-
dombsag. Palotabozsok. Small W facing artificial cliff behind the house No. 13 in F§ utca
(street), at 160 m alt. 46° 6.8’ N, 18° 8.2' E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A.
Szab6 (97195/D, E), 21.X.1997; Villanyi-hegység. S end of Tarony viliagé. W facing loess
cliff along the Harkany-Pécs road, at 180 m alt. 45° 53.8' N, 18° 14’ E. Coll.: S. Pdcs,
T. Pécs, B. O. van Zanten k A. Szab6é (97194/H—M, N, O, P), 20.X.1997; Villanyi-
hegység. Small, S facing natural loess cliff at the E end of Szarsomlyé hegy, between
Villany and Nagyharsany, at 200 m alt. 45° 51.5' N, 18° 26’ E. Coll.: S. Pé6cs, T. Pécs, B.
0. van Zanten k A. Szabé (97192/B, C, D), 20.X.1997; Siklés: Mariagy(id, Macska-lyuk,
loess wall, 1ég. A. Dénes (07.08.1999) [BP]. — Borsod-Abautj-Zemplén county: Tokaj,
Nagy-Kopasz, Szeles-tetd. [Gal1é 1964, sub E. pusillum + E. pallidum]; Hegyalja Hills.
Mt. Nagy-kopasz. Quarry No. Il SE of Tarcai viliagé, 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. Pécs
k B. O. van Zanten (96105/E), 3.X1.1996; Hegyalja Hills, SE side of Mt. Nagy-kopasz.
Hollow road called ,Kusajti-arok”, W of Tokaj town. Agropyro-Kochietum community
on the loess cliffs, 120— 140 m alt. 48° 7' N, 21° 23’ E. Coll.: T. Pécs k B. O. van Zanten
(96106/K, L), 4.X1.1996; Hegyalja Hills. Isolated volcanic cone at the N end of Tokaj town
with its half side mined away. Its summitat 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. Pécs k B. O.
van Zanten (96108/H, I, P), 4.X1.1996. — Komarom county: In locis loessaceo-calcareis
montis Képite-hegy prope pagum Dunaalmas. Lég.: Boros, A., 1942.09.14. [BP 34778]; In
abrupte loessacea collis Var-hegy prope pag. Neszmély. Alt. cca 200 m. s. m. Lég.: Boros,
A., 1942.06.04. [BP 34780]; Gerecse Mts, Véroské Hills S of Dunaalmas viliagé. 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. Pécs, B. O. van Zanten, G. Kis k A. Szabé (96115/N), 6.X1.1996;
Gerecse Mts. Loess cliff on the W edge of Pap Hill, with rich steppe on the hill-top, at 200
m alt.,, E irom Neszmély vilidgé. 47° 43’ N, 18° 21.5" E. Coll.: T. Pé4cs, B. O. van Zanten,
G. Kis k A. Szab6 (96111/T, U), 5.X1.1996; Gerecse Mts. Hollow road of Diésarok S
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of Siittd viliagé, with loess cliffs, at 200 m alt. 47° 44’ N, 18° 27’ E. Coll.: T. Pécs, B.
0. van Zanten, G. Kis & A. Szab6 (96117/C, D, E), 6.X1.1996; Visegrad 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. Pécs, T. Pécs & B. O.
van Zanten (9841/G, M), 30.V1.1998. — Pest county: Szazhalombatta, Dunaparton,
loszfalon. Lég.: Gyelnik, V., 1933.04.07. [BP 76818]; Godoll6i-dombsag. Bénye viliagé. On
artificial cliffs of the vine cellars in Jokai Street, at 140 m alt. 47° 20.8' N, 19° 32.8' E.
Coll.: S. Pé6cs, T. Pécs & B. O. van Zanten (97168/N), 12.X.1997; Goédoéllé Hills. Loess cliff
near lIsaszeg viliagé, at the railway Crossing near Rakos brook, at 180 m alt.17° 31.5' N,
19° 22’ E. Coll.: T. Pécs, B. O. van Zanten, G. Kis & A. Szabé (96122/H, I, K), 7.X1.1996;
Godolléi-dombsag. Var-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. Pécs
& T. Pécs (9760/D, E), 27.V1.1997; Godolldi-dombsag. Var-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. Pécs & T. Pécs (9761/A(7), B, C, D, 1), 27.V1.1997; Godollsi-dombsag. 10 m high
seminatural cliffs at the SW side of Tapidbicske, at 120 m alt. 47° 21’ N, 19° 41’ E. Coll.:
S. Pécs, T. Pécs & B. O. van Zanten (97165/B, C, D), 12.X.1997. — Somogy county:
Kuls6-Somogy. 3 m high artificial loess cliff at the S end of Térokkoppany. Coll.: S. Pécs
& T. Pécs (9791/M), 5.VII1.1997. — T olna county: Foldon, a Kovacsi felé vezetd at
mentén, Tevel mellett. [SAntha 1924]; Geresdi-dombsag. N facing cliffs 2 km NE irom
Bataapati, at 160 m alt. 46° 12.6' N, 18° 36’ E. Coll.: S. Pécs, T. P6cs, B. O. van Zanten
& A. Szab6 (97180/A), 18.X.1997; Geresdi-dombsag. Hard natural loess cliff along the
road in the valley of Lajvér stream at the SE end of Kismoéragy, at 120 m alt. 46° 13’ N,
18° 39.3' E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szabé (97181/A, B, C, D, 9),
18. & 21.X.1997; Geresdi-dombsag. Moéragy, loess cliffs along vine cellars and hollow road
on Pince Hill, at the W edge of viliagé, at 180— 210 m alt. Coll.: S. Pécs, T. Pécs, B. O.
van Zanten & A. Szab6 (97183/0— Q), 18.X.1997; Geresdi-dombsag. Small cliff at 120 m
alt., near Méragy railway station. 46° 12.3' N, 18° 40’ E. Coll.: S. Pécs, T. Pécs, B. O.
van Zanten & A. Szab6 (97199/G), 21.X.1997; Mezéféld, Dunaféldvar. Natural loess cliffs
and gorges on the N side of Kalvéaria hill, at 130 m alt. 46° 47.6° N, 18° 55’ E. Coll.: S.
Pécs & T. Pécs (9785/A, E, G), 4.VI11.1997; Mez6fold, N of Dunaféldvar. Natural loess
cliffs along Danube River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7' E. Coll.:
S. Pécs & T. Pécs (9786/A, E, F), 3.VIII1.1997; Mez6fold, Dunakémléd (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. Pécs, T. Pécs, G. Kis fc A. Szab6 (9773/A), 10.V11.1997; Mezé6fold, Paks. Sanc-hegy.
Great loess cliff in front of the Railways Museum, at 150 m alt. 46° 36.8' N, 18° 52’ E.
Coll.: S. Pécs, T. Pécs, G. Kis & A. Szab6 (9768/A, B, E, G, H), 8.VI11.1997; Mezéfold,
Dunakdmléd (Paks). On 6—20 m high, N exposed loess cliffs at the N end of Sanc-hegy,
with rich cryptogamic vegetation, at 110— 130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S.
Pécs, T. Pocs, G. Kis & A. Szabé (9769/B, F, I, Q, S, AF), 8—9.VI11.1997; Szekszardi-
dombsag. E side of Alsénana viliagé ,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. P6cs, T. Pécs k B, O. van
Zanten (97217/M, S, T, X), 28.X.1997; S end of Szekszardi-dombsag. Lajvérpuszta viliagé
NW of Bataszék 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. Pécs, T. Pécs k B. O. van Zanten (97216/Z,
AA, AB), 28.X.1997; Szekszardi-dombsag. Grabéc. Small hollow road and roadcuts in
loess, at 160 m alt. 46° 16.5' N, 18° 36.4' E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten
(97211/G), 27.X.1997; Szekszardi-dombsag. Rakasd viliagé. Hollow road and vine cellars
cut in loess, at 140 m alt. 46° 20’ N, 18° 35.6" E. Coll.: S. Pdcs, T. Pécs k B. O. van
Zanten (97212/Q), 27.X.1997; Szekszardi-dombsag. Artificial, SW exposed cliffs of vine
cellars at the N end of Szalka viliagé, 200 m alt. 46° 16’ N, 18° 38' E. Coll.: S. Pécs, T.
Pécs k B. O. van Zanten (97209/B, C), 27.X.1997; Szekszardi-dombsag. 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. Pécs, T. Pécs k B. O. van Zanten (97213/A, B, Q, R), 27.X.1997; Szekszardi-
dombséag. S facing natural loess cliffs irom Bartina Valley to Kerék Hill along the blue
trail, at the W end of Szekszard town. 200—240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S:
Pécs, T. Pécs k B. O. van Zanten (97204/A, B, F, N, Q), 26.X.1997; Szekszardi-dombsag.
12 m deep hollow road called Benedek-szurdok (and a few minor cliffs) on the SW side
of Palankai-hegy at the W side of Szekszard town, at 200—270 m alt. 46° 20’ N, 18°
4" E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97203/A, Z), 26.X.1997; N part of
Szekszardi-dombsag. ,Szarvas-szurdok”, 4 km W of Szekszard town, at 260 m alt. 46°
20" N, 18° 39’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97205/H, V), 26.X.1997;
Szekszardi-dombsag. Hollow road at the W end of Vardomb viliagé, at 140 m alt. 46°
15.3' N, 18° 39.5’ E. Coll.: S. Pé6cs, T. Pécs k B. O. van Zanten (97218/K), 28.X.1997;
Tolnai-hegyhat. Artificial, 2— 3 m high loess cliffs in Kisszékely viliagé, at 210 m alt. 46°
40.4" N, 18° 32.5" E. Coll.: S. P6cs k T. Pocs (9777/H), 2.VIII.1997; Tolnai-hegyhat.
Natural and artificial loess cliffs 15 m high in Nagyszékely viliagé, at 125 m alt. 46°
38.8" N, 18° 32' E. Coll.: S. Pécs k T. Pécs (9784/A, B, C), 3.VII11.1997; Tolnai-hegyhat.
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. Pécs k T. Pdcs (9780/F), 2.V111.1997; Tolnai-
hegyhat. 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. Pécs k T. Pé6cs (9783/E),
3.VI111.1997; Volgység. 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. Pécs k T. Pocs (9787/C, D, E, F, G), 4.VI111.1997.
— Veszprém county: Loszfal Balatonaliga és Balatonakarattya kozott. Lég.: Farkas, E.
és Lokos, L., 1985.X1.8. [BP]; Balaton Highlands, Tihany Peninsula. Small loess cliff on
the W slope of Csucs-hegy, S of Sajkod, at 120 m alt.46° 54.5' N, 17° 51' E. Coll.: T.
Pécs k B. O. van Zanten (9694/P), 30.X.1996.

Fulgensia fulgens (Sw.) Elénk. — Komarom county: In decliv. loessaceis
.Dids-arok” ad pag. Sutt6. Alt. cca 170 m. s. m. Lég.: Boros, A., 1948.11.07. [BP 46932];
Gerecse Mts, Voroské Hills S of Dunaalmas viliagé. Loess layer on the top of a huge



172 Lokos L.

limestone (travertino) difF faced to ENE, at 250 m alt. 47° 43’ N, 18° 20’ E. Coll.: T.
Pécs, B. O. van Zanten, G. Kis & A. Szab6 (96115/0), 6.X1.1996.

Heppia lutosa (Ach.) Nyl. — Tolna megye: Foldon, a Hogyész felé vezeté ut
mentén, Tevel kozelében. [SANTHA 1924, sub H. virescens],
Lecania turicensis (Hepp) Mull. Arg. — T olna county: Geresdi-dombséag.

Hard natnral loess clifF along the road in the valley of Lajvér stream at the SE end of
Kismoéragy, at 120 m alt. 46° 13’ N, 18° 39.3’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten
& A. Szab6 (97181/C), 18. & 21.X.1997; Szekszardi-dombsag. Graboéc. Small hollow road
and roadcuts in loess, at 160 m alt. 46° 16.5’ N, 18° 36.4’ E. Coll.: S. Pécs, T. Pocs & B.
O. van Zanten (97211/H), 27.X.1997; Volgység. On artificial cliifs and in hollow roads S
of Ozora, at 180— 200 m alt. 46° 44.7' N, 18° 28.7' E. Coll.: S. Pécs k T. Pécs (9787/D),
4.Vili.1997.

Lecanora albescens (HofFm.) Branth et Rostrup — Borsod-Abautj-ZemplEn
megye: Tokaj, Nagy-Kopasz, Szeles-tetd. [Gal1é 1964, sub. L. a. deminuta].

Lecanora crenulata Hook. — Baranya county: Baranyai-dombsag. Duna-
szekes6. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m alt.
46° 4.7 N, 18° 46’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szabdé (97185/Z,
AB), 19.X.1997; Villanyi-hegység. S end of Turony viliagé. W facing loess clifF along the
Harkany-Pécs road, at 180 m alt. 45° 53.8' N, 18° 14’ E. Coll.: S. Pdécs, T. Pécs, B. O.
van Zanten & A. Szabd (97194/H— M, N, O, P), 20.X.1997. — Borsod-Abaaj-Zemplén
county: Tokaj, Nagy-Kopasz, Szeles-tets. [Gal1é 1964, sub L. c. argillicola\; Hegyalja
llills, SE side of Mt. Nagy-kopasz. Hollow road called , Kusajti-arok”, W of Tokaj town.
Agropyro-Kochietum community on the loess cliffs, 120— 140 m alt. 48° 7' N, 21° 23" E.
Coll.: T. Pécs i1 B. O. van Zanten (96106/L), 4.X1.1996. — Komarom county: Gerecse
Mts. Hollow road of Diésarok S of Suttd viliagé, with loess cliffs, at 200 m alt. 47° 44’
N, 18° 27’ E. Coll.: T. Pécs, B. O. van Zanten, G. Kis k. A. Szab6 (96117/C, D, E),
6.X1.1996; Visegrad 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. Pécs, T. Pécs ic B. O. van Zanten (9841/G(?)), 30.V1.1998. — Pest
coumty: Godoll6i-dombsag. Var-hegy at the NE side of Pécel town, on 50 m high, SE
facing loess difF, at 160—210 m alt. 47° 29.7° N, 19 °20’ E. Coll.: S. Pécs & T. Pécs
(9761/A, B, C, D, H), 27.V1.1997. — T olna county: Mez6fold, Dunafoldvar. Natural
loess cliffs and gorges on the N side of Kalvaria hill, at 130 m alt. 46° 47.6’ N, 18° 55’ E.
Coll.: S. Pécs & T. Pécs (9785/A, E), 4.VI111.1997; Mez6fold, Paks. Sanc-hegy. Great loess
difF in front of the Railways Museum, at 150 m alt. 46° 36.8' N, 18° 52’ E. Coll.: S. Pdcs,
T. Pécs, G. Kis k A. Szab6 (9768/A, B, G, H), 8.VI11.1997; Szekszardi-dombsag. E side
of Alsénéana viliagé ,,Pincesor”. W exposed vine cellars carved in 3 rows in loess difF, at
180 m alt. 46° 14.4’ N, 18° 39.5’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97217/S,
W, X), 28.X.1997; Szekszardi-dombsag. S facing natural loess cliffs irom Bartina Valley
to Kerék Hill along the blue trail, at the W end of Szekszard town. 200— 240 m alt. 48°
20" N, 18° 40.6" E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97204/A), 26.X.1997;
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Szekszardi-dombsag. 12 m deep hollow road called Benedek-szurdok (and a few minor
cliffs) on the SW side of Palankai-hegy at the W side of Szekszard town, at 200— 270 m
alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97203/A, B, C(?)),
26.X.1997; N part of Szekszardi-dombsag. ,,Szarvas-szurdok”, 4 km W of Szekszard town,
at 260 m alt. 46° 20’ N, 18° 39’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97205/V),
26.X.1997; Tolnai-hegyhat. 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. Pécs
k T. Pécs (9783/E), 3.VI111.1997, — Veszprém megye: Balatonkenese, l6szfalon. Lég.:
Gyelnik, V., 1940.08.12. [BP 17311, sub var. terrigena}.

Lecanora dispersa (Pers.) Sommerf. — Baranya county: Baranyai-dombsag.
Ocsard. Small (6—8 m), S facing cliff at 130 m alt. 45° 55.7’ N, 18° 9’ E. Coll.: S. Pdcs,
T. Pécs, B. O. van Zanten k A. Szabd (97188/ E, F, G), 20.X.1997; Baranyai-dombsag.
Palotabozsok. Small W facing artificial cliff behind the house No. 13 in F6 utca (street),
at 160 m alt. 46° 6.8’ N, 18° 8.2' E. Coll.: S. Pdcs, T. Pdcs, B. O. van Zanten k A. Szab6
(97195/D, E), 21.X.1997; Villanyi-hegység. Small, S facing natural loess cliff at the E end
of Szarsomlyé hegy, between Villany and Nagyharsany, at 200 m alt. 45° 51.5’ N, 18° 26’
E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szab6é (97192/B, C, D), 20.X.1997.
— Borsod-Abauj-ZemplEn megye: Tokaj, Nagy-Kopasz, Szeles-tet. [Galleé 1964], —
Komarom county: Gerecse Mts, Voroské Hills S of Dunaalmas viliagé. 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. Pécs, B. O. van Zanten, G. Kis k A. Szabd (96115/L), 6.X1.1996; Gerecse
Mts. Loess cliff on the W edge of Pap Hill, with rich steppe on the hill-top, at 200 m alt.,
E irom Neszmély viliagé. 47° 43’ N, 18° 21.5" E. Coll.: T. Pécs, B. O. van Zanten, G.
Kis k A. Szabd (96111/T(?), U(?)), 5.X1.1996; Gerecse Mts. Hollow road of Diésarok S
of Sutté viliagé, with loess cliffs, at 200 m alt. 47° 44’ N, 18° 27’ E. Coll.: T. Pécs, B. O.
van Zanten, G. Kis k A. Szabd (96117/C, D, E), 6.X1.1996. — No6grAd county: NW
foothills of Matra 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. Pécs, B. O, van Zanten k A.Varga (97176/M),
15.X.1997. — Pest county: Godoll6i-dombsag. Bénye viliagé. On artificial cliffs of the
vine cellars in Jokai street, at 140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pécs, T. Pdcs k
B. O. van Zanten (97168/L(?)), 12.X.1997; Godollé Hills. Loess cliff near Isaszeg viliagé,
at the railway Crossing near Rakos brook, at 180 m alt.17° 31.5' N, 19° 22’ E. Coll.
T. Pécs, B. O. van Zanten, G. Kis k A. Szabd (96122/H, I, I<), 7.X1.1996. — T olna
county: Geresdi-dombsag. Hard natural loess cliff along the road in the valley of Lajvér
stream at the SE end of Kismoéragy, at 120 m alt. 46° 13’ N, 18° 39.3' E. Coll.: S. Pdcs,
T. Pécs, B. O. van Zanten k A. Szabd (97181/S), 18. k 21.X.1997; Geresdi-dombsag. N
facing cliffs 2 km NE irom Bataapati, at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pécs,
T. Pécs, B. O. van Zanten k A. Szabé (97180/D), 18.X.1997; Mez6fold, Dunafoldvar.
Natural loess cliffs and gorges on the N side of Kalvaria hill, at 130 m alt. 46° 47.6’ N, 18°
55" E. Coll.: S. Pécs k T. Pécs (9785/A, G), 4.VI111.1997; Mez6fold, N of Dunafoldvar.
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. Pécs & T. Pécs (9786/A, E), 3.V111.1997; Mez6fold, Dunakémléd (Paks).
On 6— 20 m high, N exposed loess cliffs at the N end of Sanc-hegy, with rich cryptogamic
vegetation, at 110— 130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis &
A. Szabd (9769/F, I, Q), 8—9.VI11.1997; Szekszardi-dombsag. E side of Als6nana viliagé
»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. Pécs, T. Pécs & B. O. van Zanten (97217/M), 28.X.1997; S
end of Szekszardi-dombsag. Lajvérpuszta viliagé NW of Bataszék 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.
Pécs, T. Pécs & B. O. van Zanten (97216/Z), 28.X.1997; Szekszardi-dombsag. S facing
natural loess cliffs irom Bartina Valley to Kerék Hill along the blue trail, at the W end of
Szekszard town. 200— 240 m alt. 48° 20’ N, 18° 40.6" E. Coll.: S. Pécs, T. Pécs & B. O.
van Zanten (97204/Q), 26.X.1997; Tolnai-hegyhat. Artificial, 2— 3 m high loess cliffs in
Kisszékely viliagé, at 210 m alt. 46° 40.4’ N, 18° 32.5’ E. Coll.: S. Pécs & T. Pdécs (9777/1),
2.V111.1997; Volgység. 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. Pécs fc T. Pdcs (9787/C, F, G), 4.VII11.1997. -
Veszprém county: Loszfal Balatonaliga és Balatonakarattya kozott. Lég.: Farkas, E. és
L6kos, L., 1985.X1.8. [BP]; Balaton llighlands, Tihany Peninsula. Small loess cliff on the
W slope of Cslcs-hegy, S of Sajkod, at 120 m alt.46° 54.5’ N, 17° 51’ E. Coll.: T. Pécs
& B. O. van Zanten (9694/P), 30.X.1996.

Lecanora hagenii (Ach.)) Ach. — Borsod-Abadj-Zemplén megye: Tokaj,
Nagy-Kopasz, Szeles-tet6. [Gal1é 1964, sub L. umbrina terrigena]. — Comit. Eszter-

gom: In abrupte loessacea viae cavae ad Agostyan. Alt. s. met. ca: 200. Lég.: Boros, A.,
1944.06.13. [BP 43065, sub f. terricola Nyl.]; In abrupte loessacea ,,Diés-arok” ad pagum
SUttd. Alt. cca. 150 m. s. m. Lég.: Boros, A., 1948.11.07. [BP 43053, sub f. argillaceal.
— Comit. Pest: Szdzhalombatta, Dunaparton, lészfalon. Lég.: Gyelnik, V., 1933.04.07.
[BP 17806, sub f. terricola]; In muris loessaceis ad ,,Sz. Mihaly kapolna” pr. opp. Véacz.
Alt. s. m. met. ca: 120. Lég.: Boros, A., 1921.07.15. [BP 42914, sub f. terricola NylL]; In
muris loesseceis ad pag. Visegradi ca 200 m. Lég.: Boros, A., 1921.08.14. [BP 42917, sub
f. terricola], — Comit. Veszprém megye: Ad praeruptum loessaceum pr. pag. Alsoors,
alt. cca 150 m. s. m. Lég.: Timko, Gy., 1925.07.07. [BP 17808, sub f. terricola].

Lecanora muralis (Schreber) Rabenh. — Borsod-Abadj-Zemplén megye:
Tokaj, Nagy-Kopasz, Szeles-tetd. [Gar1é 1964, sub L. albomarginatal.

Leptogium lichenoides (L.) Zahlbr. — Borsod-Abatj-Zemplén megye: TO-
kaj, Nagy-Kopasz, Szeles-tet6. [Gal1é 1964],

Micarea prasina Fr. — Komarom county: Gerecse Mts, Vortské Hills S of
Dunaalmas viliagé. 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. Pécs, B. O. van Zanten, G. Kis {i A.
Szab6 (96115/L), 6.X1.1996. — T olna county: Szekszardi-dombsag. 12 m deep hollow
road called Benedek-szurdok (and a few minor cliffs) on the SW side of Palankai-hegy at
the W side of Szekszard town, at 200—270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pécs, T.
Pécs & B. O. van Zanten (97203/B), 26.X.1997.
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Moelleropsis nebulosa (HofFm.) Gyelnik — Zala megye: Secus vias pr. pag.
BucsuszentlaszIl6. Solo loessaceo. Alt. cca. 200 m. Lég.: Karolyi, A., 1954.06.06. [BP
49854],

Mycobilimbia tetramera (De N6t.) Brunnb. — Tolna megye: Foldon, a Hé-
gyész felé vezeté Ut mentén, Tevel kozelében. [SAntha 1924, sub Bacidia obscurata],

Myxobilimbia sabuletorum (Schreb.) Hafellner — Baranya county: Villanyi-
hegység. 3 km NE irom Kisharsany. Hollow road leading towards Palkony viliagé irom
the W end of Fekete-hegy, at 140— 180 m alt. 45° 52.6" N, 18° 23.4’ E. Coll.: S. Pécs, T.
Pécs, B. O. van Zanten k A. Szabd (97193/K), 20.X.1997. — B orsod-AbaUj-ZemplEn
county: 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. Pécs k B. O, van Zanten
(96108/P), 4.X1.1996. — G yOr-Sopron county: Sokord Hills. On loess cliffs of hollow
roads among vineyards, W of Ecs viliagé, at 200—250 m alt. 47° 53.3' N, 17° 42’ E.
Coll.: T. Pécs k B. O. van Zanten (9693/L), 29.X.1996. — Komarom county: Visegrad
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. Pécs, T.
Pécs k B. O. van Zanten (9841/B, AH), 30.V1.1998. — T olna county: Mohos féldén, a
Hégyész felé vezets Gt mentén, Tevel kozelében. [SAntha 1924, sub Bacidia s.]; Geresdi-
dombsag. Moragy, loess cliffs along vine cellars and hollow road on Pince Hill, at the W
edge of viliagé, at 180— 210 m alt. Coll.: S. Pécs, T. Pdcs, B. O. van Zanten k A. Szab6
(97183/N), 18.X.1997; Mez6fold, Dunakémléd (Paks). On 6—20 m high, N exposed loess
cliffs at the N end of Sanc-hegy, with rich cryptogamic vegetation, at 110— 130 m alt. 46°
39.3' N, 18° 52’ E. Coll.: S. Pécs, T. Pdcs, G. Kis k A. Szab6 (9769/Al), 8—9.VI11.1997;
Szekszardi-dombsag. 12 m deep hollow road called Benedek-szurdok (and a few minor
cliffs) on the SW side of Palankai-liegy at the W side of Szekszard town, at 200— 270 m
alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97203/A), 26.X.1997;
N part of Szekszardi-dombséag. ,,Szarvas-szurdok”, 4 km W of Szekszard town, at 260 m
alt. 46° 20’ N, 18° 39’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97205/G), 26.X.1997;
Tolnai-hegyhat. Natural and artificial loess cliffs 15 m high in Nagyszékely viliagé, at 125
m alt. 46° 38.8’ N, 18° 32’ E. Coll.: S. Pdcs k T. Pécs (9784/L, P), 3.VI11.1997; Tolnai-
hegyhat. 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. Pécs k T. Pécs (9780/U), 2.V111.1997.

Peltigera horizontéalis (Huds.) Baumg. — Zala megye: Secus vias pr. pag.
Bucsuszentlaszlé. Solo loessaceo. Alt. cca 180 m. Lég.: Karolyi, A., 1954.06.06. [BP 3051].

Phaeophyscia chloantha (Ach.) Moberg — T olna county: Geresdi-dombsag.
Hard natural loess cliif along the road in the valley of Lajvér stream at the SE end of
Kismoragy, at 120 m alt. 46° 13' N, 18° 39.3' E. Coll.: S. Pé6cs, T. Pd6cs, B. O. van Zanten
k A. Szab6 (97181/A), 18. k 21.X.1997.

Phaeophyscia nigricans (Flérke) Moberg — Baranya county: Baranyai-
dombsag. Dunaszekcs6. 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. Pécs, T. Pdcs, B. O. van Zanten k
A. Szabd (97185/Z), 19.X.1997; Baranyai-dombsag. Ocsard. Small (6—8 m), S facing
cliff at 130 m alt. 45° 55.7” N, 18° 9’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k
A. Szab6 (97188/E, F, G), 20.X.1997; Villanyi-hegység. Siklés, Mariagy(id, Macska-lyuk,
loess wall, l1ég. A. Dénes (07.08.1999) [BP]; S end of Turony viliagé. W facing loess cliff
along the Harkany— Pécs road, at 180 m alt. 45° 53.8’ N, 18° 14’ E. Coll.: S. Pécs, T.
Pécs, B. O. van Zanten k A. Szabdé (97194/H— M), 20.X.1997. — Komarom county:
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 viliagé. 47° 43’ N, 18° 21.5" E. Coll.: T. Pécs, B. O. van
Zanten, G. Kis k A. Szab6 (96111/T), 5.X1.1996. — Pest county: Godollé Hills. Loess
cliff near Isaszeg viliagé, at the railway Crossing near Rakos brook, at 180 m alt.17° 31.5’
N, 19° 22" E. Coll.: T. Pécs, B. O. van Zanten, G. Kis k A. Szab6é (96122/H, |, K),
7.X1.1996. — Somogy county: Kiuls6-Somogy. 3 m high artificial loess cliff at the S end
of Torokkoppany. Coll.: S. Pécs k T. Pécs (9791/G), 5VII1.1997. — T olna county:
Geresdi-dombsag. Hard natural loess cliff along the road in the valley of Lajvér stream at
the SE end of Kismoéragy, at 120 m alt. 46° 13' N, 18° 39.3' E. Coll.: S. Pécs, T. Pécs, B.
O. van Zanten k A. Szabé (97181/B), 18. k 21.X.1997; Geresdi-dombsag. N facing cliffs
2 km NE from Bataapati, at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pécs, T. Pdcs, B.
O. van Zanten k A. Szab6 (97180/D), 18.X.1997; Geresdi-dombsag. Méragy, loess cliffs
along vine cellars and hollow road on Pince Hill, at the W edge of viliagé, at 180— 210 m
alt. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szab6 (97183/0,P,Q,R), 18.X.1997;
Geresdi-dombsag. Moéragy, loess cliffs along vine cellars and hollow road on Pince Hill,
at the W edge of viliagé, at 180— 210 m alt. Coll.: S. Pécs, T. Pécs, B. O. van Zanten
k A. Szabdé (97183/0—Q), 18.X.1997; Mez6fold, N of Dunafdldvar. Natural loess cliffs
along Danube River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7' E. Coll.
S. Pécs k T. Pécs (9786/E), 3.VI11.1997; Mez6fold, Dunakomléd (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. Pécs,
T. Pécs, G. Kis k A. Szab6 (9773/A), 10.V11.1997; Mez6fold, Dunakémléd (Paks). On
6—20 m high, N exposed loess cliffs at the N end of Sanc-hegy, with rich cryptogamic
vegetation, at 110— 130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis k
A. Szab6 (9769/1, AF), 8—9.VI1.1997; Szekszardi-dombsag. E side of Als6nana viliagé
»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. Pécs, T. Pécs k B. O. van Zanten (97217/M, S, T), 28.X.1997; S
end of Szekszardi-dombsag. Lajvérpuszta viliagé NW of Bataszék 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.
Pécs, T. Pécs k B. O. van Zanten (97216/AB), 28.X.1997; Szekszardi-dombsag. S facing
natural loess cliffs from Bartina Valley to Kerék Hill along the blue trail, at the W end
of Szekszard town. 200—240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S. Pécs, T. Pécs k B.
O. van Zanten (97204/A, B, Q), 26.X.1997; Szekszardi-dombsag. 12 m deep hollow road
called Benedek-szurdok (and a few minor cliffs) on the SW side of Palankai-hegy at the
W side of Szekszard town, at 200— 270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pécs, T. Pocs
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B. O. van Zanten (97203/A), 26.X.1997; Szekszardi-dombsag. Hollow road at the W
end of Vardomb viliagé, at 140 m alt. 46° 15.3' N, 18° 39.5' E. Coll.: S. Pécs, T. Pécs
& B. O. van Zanten (97218/K), 28.X.1997; Tolnai-hegyhat. Artificial, 2— 3 m high loess
cliffs in Kisszékely viliagé, at 210 m alt. 46° 40.4’ N, 18° 32.5’ E. Coll.: S. Pécs & T. Pécs
(9777/H), 2.VI111.1997.

Phaeophyscia orbicularis (Neck.) Moberg — Baranya county: Baranyai-
dombséag. Dunaszekcsd. On the huge ESE exposed loess cliffs facing the Danube, at 100—
180 m alt. 46° 4.7 N, 18° 46’ E. Coll.: S. Pécs, T. Pdécs, B. O. van Zanten & A. Szabd
(97185/Y), 19.X.1997; Baranyai-dombsag. Ocsard. Small (6— 8 m), S facing cliff at 130 m
alt. 45° 55.7' N, 18° 9’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szab6 (97188/E,
F, G), 20.X.1997; Villanyi-hegység. Siklés, Mariagy(id, Macska-lyuk, loess wall, lég. A.
Dénes (07.08.1999) [BP]; S end of Tdrony vilidgé. W facing loess cliff along the Harkany-
Pécs road, at 180 m alt. 45° 53.8' N, 18° 14’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten &
A. Szab6 (97194/N, O, P), 20.X.1997. — Komarom county: Gerecse Mts. Loess cliff on
the W edge of Pap Hill, with rich steppe on the hill-top, at 200 m alt., E irom Neszmély
viliagé. 47° 43’ N, 18° 21.5" E. Coll.: T. Pécs, B. O. van Zanten, G. Kis & A. Szabd
(96111/T, U), 5.X1.1996. — Pest county: Erd, Dunaparton, l6szbaban. Lég.: Gyelnik,
V., 1933.04.07. [BP 31504, sub Physcia o. (Neck.) f. tristis Ras.]; Godoll6i-dombsag.
Bénye viliagé. On artificial cliffs of the vine cellars in Jokai. Street, at 140 m alt. 47°
20.8" N, 19° 32.8' E. Coll.: S. Pécs, T. Pocs & B. O. van Zanten (97168/L), 12.X.1997;
Godollé Hills. Loess cliff near Isaszeg viliagé, at the railway Crossing near Rakos brook,
at 180 m alt.17° 31.5’' N, 19° 22’ E. Coll.: T. Pdcs, B. O. van Zanten, G, Kis & A. Szabd6
(96122/H, I, K), 7.X1.1996. — Somogy county: Kiils6-Somogy. 3 m high artificial loess
cliff at the S end of Torokkoppany. Coll.: S. Pécs & T. Pécs (9791/H), 5.VI111.1997. —
T olna county: Geresdi-dombsag. N facing cliffs 2 km NE irom Bataapati, at 160 m alt.
46° 12.6° N, 18° 36’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A. Szabé (97180/D),
18.X.1997; Geresdi-dombsag. Hard natural loess cliff along the road in the valley of Lajvér
stream at the SE end of Kisméragy, at 120 m alt. 46° 13’ N, 18° 39.3' E. Coll.: S. Pécs,
T. Pécs, B. O. van Zanten & A. Szab6 (97181/A, B, C, S), 18. & 21.X.1997; Geresdi-
dombsag. Moéréagy, loess cliffs along vine cellars and hollow road on Pince Hill, at the
W edge of viliagé, at 180— 210 m alt. Coll.: S. Pécs, T. Pécs, B. O. van Zanten & A.
Szab6é (97183/0, P, Q, R), 18.X.1997; Geresdi-dombsag. Small cliff at 120 m alt.,, near
Moragy railway station. 46° 12.3' N, 18° 40’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten
& A. Szabd (97199/11), 21.X.1997; Mezé6fold, N of Dunafdldvar. Natural loess cliffs along
Danube River near the camping site, at 97 m alt. 46° 49’ N, 18° 54.7’ E. Coll.: S. Pécs fc
T. Pécs (9786/K), 3.VI11.1997; Mez6fold, Paks. Sanc-hegy. Great loess cliff in front of the
Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis
& A. Szabd (9768/A), 8.VI11.1997; Mez6fdld, Dunakdomléd (Paks). On 6—20 m high, N
exposed loess cliffs at the N end of Sanc-hegy, with rich cryptogamic vegetation, at 110—
130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis & A. Szab6 (9769/A,
B, S, AF), 8—9.V11.1997; Szekszardi-dombséag. E side of Alsénana viliagé ,,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. Pécs, T. Pécs k B. O. van Zanten (97217/M, T), 28.X.1997; Szekszardi-dombsag.
Grabdéc. Small hollow road and roadcuts in loess, at 160 m alt. 46° 16.5' N, 18° 36.4' E.
Coll.: S. Pécs, T. Pécs k B. O, van Zanten (97211/ J), 27.X.1997; Szekszardi-dombsag.
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. Pécs, T. Pécs k B. O. van Zanten (97213/B), 27.X.1997; Szekszardi-
dombsag. S iacing natural loess cliffs irom Bartina Valley to Kerék Hill along the blue
trail, at the W end of Szekszard town. 200—240 m alt. 48° 20’ N, 18° 40.6’ E. Coll.: S.
Pbcs, T. Pécs k B. O. van Zanten (97204/A), 26.X.1997; Szekszardi-dombsag. 12 m deep
hollow road called Benedek-szurdok (and a few minor cliffs) on the SW side of Palankai-
hegy at the W side of Szekszard town, at 200—270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S.
Pécs, T. Pécs k B. O. van Zanten (97203/A, AA), 26.X.1997; Tolnai-hegyhat. Artificial,
2— 3 m high loess cliffs in Kisszékely viliagé, at 210 m alt. 46° 40.4’ N, 18° 32.5' E. Coll.:
S. Pécs k T. Pécs (9777/1), 2.Vili.1997; Tolnai-hegyhat. 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. Pécs k T. Pdcs (9783/E), 3.VI11.1997; Volgység. 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
Pbécs k T. Pécs (9787/C, G), 4.VII1.1997.

Physcia adscendens (Fr.) H. Olivier — Baranya county: Baranyai-dombsag.
Dunaszekcs6. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m alt.
46° 4.7' N, 18° 46’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szab6 (97185/Y,
AA), 19.X.1997; Villanyi-hegység: Siklés, Mariagyid, Macska-lyuk, loess wall, lég. A.
Dénes (07.08.1999) [BP]. — Komarom county: Gerecse Mts. Loess clifF on the W edge
of Pap Hill, with rich steppe on the hill-top, at 200 m alt, E irom Neszmély viliagé. 47°
43’ N, 18° 21.5" E. Coll.: T. Pécs, B. O. van Zanten, G. Kis k A. Szab6é (96111/T, U),
5.X1.1996. — T olna county: Geresdi-dombsag. Moéragy, loess cliffs along vine cellars
and hollow road on Pince Hill, at the W edge of viliagé, at 180— 210 m alt. Coll.: S. Pdcs,
T. Pécs, B. O. van Zanten k A. Szabdé (97183/0, P, Q, R), 18.X.1997; Geresdi-dombsag.
Small cliff at 120 m alt., near Moéragy railway station. 46° 12.3’ N, 18° 40’ E. Coll.:
S. Pécs, T. Pécs, B. O. van Zanten k A. Szab6 (97199/G(?)), 21.X.1997; Mez6fold, N
of Dunafoldvar. Natural loess cliffs along Danube River near the camping site, at 97 m
alt. 46° 49’ N, 18° 54.7' E. Coll.: S. Pécs k T. Pécs (9786/A), 3.VI111.1997; Szekszardi-
dombsag. 12 m deep hollow road called Benedek-szurdok (and a few minor cliffs) on the
SW side of Palankai-hegy at the W side of Szekszard town, at 200— 270 m alt. 46° 20’
N, 18° 4’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97203/A), 26.X.1997.

Physcia dimidiata (Arnold) Nyl. — Baranya county: Baranyai-dombsag. Du-
naszekcsd. On the huge ESE exposed loess cliffs facing the Danube, at 100— 180 m alt.
46° 4.7° N, 18° 46’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szabd (97185/Y),
19.X.1997.

Physcia tenella (Scop.) DC. — Borsod-AbaUj-ZemplEn megye: Tokaj, Nagy-
Kopasz, Szeles-tetf. [Gallée 1964].
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Placidium rufescens (Ach.) O. Breuss — T olna megye: F6ldon, a Kovacsi felé
vezetd uton, Tevel mellett. [SANTHA 1924, sub Dermatocarpon r.].

Placynthiella icmalea (Ach.) Coppins et P. James — Heves county: foothills
of Bukk Mts. At the N end of Demjén viliagé. Small loess slopes at the beginning and
W foot of Punkoésd Hill, ,,Olajos” road. 47° 49’ N, 20° 20’ E. Coll.: T. Pécs, G. Kis & A.
Szab6 (96125/E, Q), 18.X1.1996.

Polysporina simplex (Davies) Vézda — Heves county: foothills of Bukk Mts.
At the N end of Demjén viliagé. Small loess slopes at the beginning and W foot of
Punkosd Hill, ,,Olajos” road. 47° 49’ N, 20° 20f E. Coll.: T. Pécs, G. Kis & A. Szabd
(96125/A), 18.X1.1996.

Protoblastenia incrustans (DC.) J. Steiner — Borsod-AbaUj-ZemplEn me-
gye: Tokaj, Nagy-Kopasz, Szeles-teté. [Gallé 1964, sub Caloplaca i.].

Protoblastenia rupestris (Scop.) J. Steiner — Komarom county: Gerecse
Mts, Voroské Hills S of Dunaalmas viliagé. 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. Pécs, B. O.
van Zanten, G. Kis & A. Szab6 (96115/L), 6.X1.1996.

Psora decipiens (Hedw.) Hoffm. — Comit. Esztergom: In decliv. loesseaceis
,Dids-arok” ad pag. Sutt6. Alt. cca 170 m. s. m. Lég.: Boros, A., 1948.11.07. [BP 38864,
sub Lecidea d. Hedw., BP 76848], — Borsod-AbaUj-ZemplEn megye: Tokaj, Nagy-
Kopasz, Szeles-tet. [Gallé 1964, sub Lecidea d.].

Rinodina exigua (Ach.) Gray — Pest county: Godoll6i-dombsag. Bénye vil-
iagé. On artificial cliffs of the vine cellars in Jokai Street, at 140 m alt. 47° 20.8" N, 19°
32.8" E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97168/L), 12.X.1997.

Sarcogyne regularis Korber — Pest county: Godolld Hills. Loess cliff near
Isaszeg viliagé, at the railway Crossing near Rakos brook, at 180 m alt.17° 31.5’° N, 19°
22" E. Coll.: T. Pécs, B. O. van Zanten, G. Kis & A. Szabdé (96122/H, I, K), 7.X1.1996.
— T olna county: Szekszardi-dombsag. ,,Gorog sz6ll6k” vineyards 3 km E of Szalka
vilidgé near Mausz chapel. Old artificial loess cliffs, at 200 m alt. 46° 16.5’ N, 18° 40’ E.
Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97208/R), 27.X.1997. — Veszprém megye:
Loszfal Balatonaliga és Balatonakarattya kozott. Lég.: Farkas, E. és L6kos, L., 1985.X1.8.
[BP].

Solorinella asteriscus Anzi — Komarom county: In abrupte loessacea ,,Diés-
arok” ad Sutté. Alt. ca: 150 m. s. m. Lég.: Boros, A., 1943.08.29. [BP 36654]; In loes-
saceis arenosis pedis montis Hegyeskd prope Tokod. Alt. ca: 200 m. s. m. Lég.: Boros,
A., 1952.10.19. [BP 50557]; In locis loessaceo-calcareis montis Képite-hegy prope pagum
Dunaalmas. Alt. ca: 250 m. s. m. Lég.: Boros, A., 1942.09.14. [BP 36656]; Visegrad 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. Pécs, T.
Pécs & B. O. van Zanten (9841/K), 30.V1.1998. [P6cs 1999],

Squamarina lentigera (Weber) Poelt — Somogy megye: Szarsz6 a Lész ma-
gasfalakon? Lég.: Magocsy-Dietz, S., 191?. [BP 19286, sub Lecanora /.]. — T olna megye:
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In collibus siccis loessaceis ,,Mosi hegy” prope Simontornya (supra Styrum kapolna). Alt.
ca: 300 m. Lég.: Boros, A., 1922.07.06. [BP 43503, sub Lecanora l. (HofFm.)].

Thrombium epigaeum (Pers.) Wallr. — CsongrAd megye: Szfreg: Léssboden.
[Gal1é 1967], — T olna megye: FOldon, a Hégyész felé vezetd Gt meredek partjan, Tevel
mellett. [SAntha 1924].

Toninia physaroides (Opiz) Zahlbr. — Gyor-M oson-Sopron megye: Ravazd,
ad abrupta loessacea, Lég.: Polgar, S., 1921.07.07. [BP 72784, sub T. coeruleonigricans
(Lightf.) f. dispersa (Nyl.) A. Zahlbr.]. — Komarom megye: In decliv. loessaceis ,,Di6s-
arok” ad pag. Sutt6. Alt. ca. 170 m. s. m. Lég.: Boros, A., 1948.11.07. [BP 39197, sub
Thalloidima coeruleonigricans (Lightf.) f. dispersa (Nyl.)].

Toninia sedifélia (Scop.) Timdal — Komarom county: Gerecse Mts, Voroské
Hills S of Dunaalmas viliagé. 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. Pécs, B. O. van Zanten, G.
Kis k A. Szabd (96115/N, O), 6.X1.1996.

Verrucaria muralia Ach. — BAcs-Kiskun county: Duna-Tisza koze Solti-
siksdg. On a 20 m natural loess ridge near the brick factory of Csaszartoltés, at 100— 120
m alt. 46° 24’ N, 19° 10’ E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97202/H),
22.X.1997; Duna-Tisza koze, Solti-siksdg. Nemesnadudvar. Loess cliff on the upper part
of a sand mine near Nemesnadudvar at 10 m alt. 46° 19’ N, 19° 2.5 E. Coll.: S. Pécs,
T. Pécs k B. O. van Zanten (97201/L), 22.X.1997. — Baranya county: Baranyai-
dombsag. Dunaszekcsd. On the huge ESE exposed loess cliffs facing the Danube, at 100—
180 m alt. 46° 4.7° N, 18° 46’ E. Coll.: S. Pécs, T. Pocs, B. O. van Zanten k A. Szabd
(97185/AA), 19.X.1997; Baranyai-dombsag. Ocsard. Small (6—8 m), S facing cliff at 130
m alt. 45° 55.7° N, 18° 9’ E. Coll.: S. Pdcs, T. Pécs, B. O. van Zanten k A. Szabd
(97188/AA), 20.X.1997; Baranyai-dombsag. Palotabozsok. Small W facing artificial cliff
behind the house No. 13 in F6 utca (street), at 160 m alt. 46° 6.8’ N, 18° 8.2’ E. Coll.: S.
Pécs, T. Pécs, B. O. van Zanten k A. Szabd (97195/D, E), 21.X.1997; Villanyi-hegység.
S end of Turony viliagé. W facing loess cliff along the Harkany-Pécs road, at 180 m alt.
45° 53.8’' N, 18° 14’ E. Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szab6 (97194/N,
O, P), 20.X.1997; Villanyi-hegység. Small, S facing natural loess cliff at the E end of
Szarsomly6 hegy, between Villany and Nagyharsany, at 200 m alt. 45° 51.5' N, 18° 26’ E.
Coll.: S. Pécs, T. Pécs, B. O. van Zanten k A. Szabdé (97192/B, C, D), 20.X.1997; Sikl6s,
Mariagyid, Macska-lyuk, loess wall, Iég. A. Dénes (07.08.1999) [BP]. — B orsod-AbaUj-
ZemplEn county: Bukk Mts. NNE of Cserépfalu. Mész-berek Valley. Open or hali shady
riolite tuff cliifs of roadside or of an abandoned hollow road at Tdr Bucka Hill, 210 m alt.
47° 57.6' N, 20° 32.9' E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (9811/P), 15.V1.1998;
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 Tarcai viliagé. 48° 7' N, 21° 22’ E. Coll.: T. Pécs k B. O. van Zanten (96102/U),
3.X1.1996. — GyOr-Sopron county: Sokoré Hills. On loess cliffs of hollow roads among
vineyards, W of Ecs viliagé, at 200—250 m alt. 47° 53.3' N, 17° 42’ E. Coll.: T. Pdcs
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& B. O. van Zanten (9693/M), 29.X.1996. — Heves county: Ozdi-dombsag. Partly
natural, partly mined loess cliffs at the N side of Pétervasara town, below ,Sz6l6hegy”
hill, at 200 m alt. 48° 4’ N, 20° 6’ E. Coll.: S. Pécs & T. Poécs (97219/D), 1,1.X1.1997.
— Komarom county: Visegrad 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. Pdcs, T. Pécs & B. O. van Zanten (9841/B), 50.VI.1998.
— No6grAd county: NW foothills of Matra 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. Pécs, B. O. van
Zanten & A.Varga (97176/M), 15.X.1997. — Pest county: G6doll§i-dombsag. Var-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. Pécs & T. Pdcs (9761/C), 27.V1.1997. — T olna county:
Geresdi-dombsag. Ifard natural loess cliff along the road in the valley of Lajvér stream at
the SE end of Kismoéragy, at 120 m alt. 46° 13’ N, 18° 39.3' E. Coll.: S. Pécs, T. Pécs, B.
O. van Zanten & A. Szab6 (97181/D), 18. & 21.X.1997; Geresdi-dombsag. Smalt cliff at
120 m alt., near MOragy railway station. 46° 12.3' N, 18° 40’ E. Coll.: S. Pécs, T. Pdcs,
B. O. van Zanten & A. Szab6 (97199/G, L), 21.X.1997; Mez6fold, Dunakomléd (Paks).
On 6— 20 m high, N exposed loess cliffs at the N end of Sanc-hegy, with rich cryptogamic
vegetation, at 110— 130 m alt. 46° 39.3' N, 18° 52’ E. Coll.: S. Pécs, T. Pécs, G. Kis
& A. Szabd (9769/1), 8—9.VI11.1997; S end of Szekszardi-dombsag. Lajvérpuszta viliagé
NW of Bataszék 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. Pécs, T. Pécs & B. O. van Zanten (97216/AB),
28.X.1997; Szekszardi-dombsag. ,,Gorog sz6ll6k” vineyards 3 km E of Szalka i illage near
Mausz chapel. Old artificial loess cliffs, at 200 m alt. 46° 16.5’ N, 18° 40’ E. Coll.: S. Pécs,
T. Pécs & B. O. van Zanten (97208/R), 27.X.1997; Szekszardi-dombsag. Artificial, SW
exposed cliffs of vine cellars at the N end of Szalka viliagé, 200 m alt. 46° 16’ N, 18° 38’ E.
Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97209/B, C), 27.X.1997; Szekszardi-dombsag,
SW side of Szekszard town. Abandoned hollow road on the S side of Bartina hill, at 260
m alt. 46° 19.5' N, 18° 41’ E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97206/H),
26.X.1997; Szekszardi-dombsag. 12 m deep hollow road called Benedek-szurdok (and a
few minor cliffs) on the SW side of Palankai-hegy at the W side of Szekszard town, at
200— 270 m alt. 46° 20’ N, 18° 4’ E. Coll.: S. Pécs, T. Pécs fc B. O. van Zanten (97203/2),
26.X.1997; N part of Szekszardi-dombsag. ,,Szarvas-szurdok”, 4 km W of Szekszard town,
at 260 m alt. 46° 20’ N, 18° 39’ E. Coll.: S. Pécs, T. Pécs fe B. O. van Zanten (97205/H),
26.X.1997; Szekszardi-dombsag. Hollow road at the W end of Vardomb viliagé, at 140
m alt. 46° 15.3' N, 18° 39.5' E. Coll.: S. Pécs, T. Pécs & B. O. van Zanten (97218/K),

28.X.1997. — Veszprém megye: LOszfal Balatonaliga és Balatonakarattya kdzott. Lég.:
Farkas, E. és L6kos, L., 1985.X1.8. [BP].
Verrucaria sp. — Pest megye: luxta opp. Vac. lészfal konkréciojan. Lég.: Gyel-

nik, V., 1937.08.12. [BP], — Veszprém megye: Ad praeruptum loessaceum pr. pag.
Als6éors, alt. cca. 150 m. s. m. Lég.: Timké, Gy., 1925.07.07. [BP].

Xanthoparmelia somloensis (Gyelnik) Halé — Comit. Esztergom: In gra-
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minosis loessaceis ad Adam-major pr. pag. Dunaalméas. Alt. ca: 250. Lég.. Boros, A.,
1924.03.23. [BP 44573, sub Parmelia conspersa var. stenophylla Ach.].

Xanthoria fallax (Hepp) Arnold — Baranya megye: Villanyi-hegység: Siklos,
Mariagyld, Macska-lyuk, loess wall, lég. A. Dénes (07.08.1999) [BP],

Xanthoria parietina (L.) Th. Fr. — Baranya megye: Villanyi-hegység: Siklés,
Mariagy(d, Macska-lyuk, loess wall, 1ég. A. Dénes (07.08.1999) [BP], — Borsod-Aradj-
Zemplén megye: Tokaj, Nagy-Kopasz, Szeles-tet. [Galié 1964], — Pest county:
Godollsi-dombsag. Bénye viliagé. On artificial cliffs of the vine cellars in Jokai Street, at
140 m alt. 47° 20.8’ N, 19° 32.8’ E. Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97168/L),
12.X.1997. — T olna county: Geresdi-dombsag. N facing cliffs 2 km NE irom Bataapati,
at 160 m alt. 46° 12.6’ N, 18° 36’ E. Coll.: S. Pécs, T. Pdcs, B. O. van Zanten k A. Szabo
(97180/D), 18.X.1997; Tolnai-hegyhat. 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. Pécs k T. Pocs (9783/H), 3.VII1.1997.

A teljesség kedvéért részletezzilk az aldbbi par példanyt is, melyekbd6l
nem allt rendelkezésre a hatarozashoz sziikséges mennyiségl anyag, igy eze-
ket nem sikerult egyértelm(ien azonositani.

cf. Bacidina delicata (Larbal. et Leighton) V. Wirth et Vézda— Baranya co-
unty: Villanyi-hegység. 3 km NE from Kisharsany. Hollow road leading towards Palkony
vilidgé from the W end of Fekete-hegy, at 140— 180 m alt. 45° 52.6’ N, 18° 23.4’ E. Coll.
S. Pécs, T. Pécs, B. O. van Zanten k A. Szab6 (97193/K), 20.X.1997.

cf. Caloplaca sp. — Tolna county: Szekszardi-dombsag. E side of Alsénana
viliagé ,,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. Pécs, T. Pécs k B. O. van Zanten (97217/X), 28.X.1997.

cf. Endocarpon/Psora/Lecidea — Borsod-AbaUj-ZemplEn county: 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 Tarcai viliagé. 48° 7' N, 21° 22’ E. Coll.: T. Pécs k B. O. van Zanten (96102/U),
3.X1.1996.

cf. Lepraria sp. — Pest county: G6doll§i-dombsag. 10 m high seminatural cliffs
at the SW side of Tapidbicske, at 120 m alt. 47° 21' N, 19° 41’ E. Coll.: S. Pécs, T. Pécs
k B. O. van Zanten (97165/), 12.X.1997.

cf. Thyrea confusa Henssen — Tolna county: Mezéfold, Paks. Sanc-hegy.
Great loess cliff in front of the Railways Museum, at 150 m alt. 46° 36.8’ N, 18° 52’ E.
Coll.: S. Pécs, T. Pécs, G. Kis k A. Szabd (9768/A), 8.V11.1997.

?szlrke pikkelyestelepli faj — Pest county: Godolléi-dombsag. 10 m high
seminatural cliffs at the SW side of Tapidbicske, at 120 m alt. 47° 21’ N, 19° 4T E.
Coll.: S. Pécs, T. Pécs k B. O. van Zanten (97165/C), 12.X.1997. — T olna county:
Szekszardi-dombsag. 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. Pécs, T. Pécs & B. O, van Zanten (97213/
B), 27.X.1997.

Ertékelés

P6cs Tamas és munkatarsai gydjtései nyoman (520 példany) a magyar-
orszagi lel6helyek szama a korabbi 30-rél 85-re (1. abra), a lészlaké zuz-
mofajok szama a korabbi 48-r6l 65-re emelkedett. Ez a 65 faj a nyilt, laza
homoktalajok jellegzetes fajaitél (Cladonia symphycarpa, Fulgensia fulgens,
Psora decipiens, Toninia physaroides, T. sedifolia) a tipikusan talajlako fa-
jokon (Cladonia spp., Collema spp., Endocarpon pusillum, Solorinella aste-
fiscus) at ajellemz8en csak kézetlakd fajokig (Caloplaca decipiens, Lecania
turicensis, Lecanora albescens, L. muralis, Polysporina simplex, Protoblas-
tenia incrustans, P. rupestris, Sarcogyne regularis) a fajok széles skalajat
oleli fel, amely jol tikrozi a szubsztratumként szolgal6 losztalaj kilénboz6
kotottséggel jellemezhetd fajtait (homokos, valyogos, agyagos, homokkévé
cementalédott 16sz). A zuzmofajok kozott kizardlag csak 16szon élé, tipiku-
san loszlaké faj nincs, a felsorolt talaj- (k6zet-) laké fajok mas szubsztra-
tumokon is el6fordulnak. Névényi korhadékon, mohéan él a Caloplaca holo-
carpa, Candelariella vitellina, Micarea prasina, Myxobilimbia sabuletorum,
Placynthiella icmalea, Rinodina exigua, Xanthoria parietina. Gallé (1964)
négy, jellegzetesen epifiton zuzmafajt is felsorol az Endocarpetum pusilli ti-
pusfelvételében (Caloplaca ferruginea, C. flavorubescens, Candelariella def-
lexa, C. subdeflexa). Ezek el6fordulasa losztalajon kétségeket tamaszt, igy
az eredeti példanyok revizidja elkertlhetetlen.

A talaj- (k6zet-) lakd fajok kozil, a Protoblastenia rupestris-t kivéve
(amely jellemzéen arnyas meészkéfalakon él), természetesen az dsszes faj a
xerotherm koértlményekhez alkalmazkodott (anabiotikus allapotra valo ké-
pesség, telepeik felszini deressége (pruindzussaga), fényvédd- visszaverd pig-
mentek stb. révén). Képesek tulélni hosszabb-révidebb szarazabb periédu-
sokat, fényvédd pigmentjeik révén még a kitett helyeken is képesek elviselni
az er8s napsugéarzast. Kimondottan sivatagi-félsivatagi kérulményekhez al-
kalmazkodott zuzmékat (pl. ablak-, manna-, szukkulens, ill. vandorzuzmoék)
a lészlakok koézul nem sikertlt kimutatni, mindazonaltal a ,pikkelyes” zuz-
moék (Endocarpon pusillum, Placidium rufescens, Psora decipiens) sajat él6-
helylket stabilizal6 morfologiai adaptacidja figyelemre mélt6. Lapos, kerek
telepi pikkelyeiket- lebenyeiket egy kézponti, 1-2 cm mélyre nyalo, szétagazé
rhizinakdteg rogziti a laza talajba. A talaj felszinét kell6 sir(iségben borito,
szorosan zarddo telepi pikkelyek, ill. a hal6zatta 6sszefonédo rhizinakotegek
igen hatékonyan kotik meg a talaj felsé rétegét.
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Az Ujabb gydjtések zomét ado (80%), leggyakoribb fajok gyakorisagi
sorrendje (az 520-as 6sszmintaszamhoz viszonyitva): 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-téi eltekintiink,
ezek a fajok szinte kivétel nélkul el6fordulnak és gyakoriak mas, antropo-
gén szubsztratumokon (pl. palatetd, betonkerités, kéfal stb., azaz szintén
mikroklimatikus félsivatagnak felfoghato helyeken), kilondsen a kitett, ma-
daraktol s(irlin latogatott ,tragyézott” helyeken. Mivel a lészfalak szintén
kdztudottan kedvelt madéarfészkel§ (gyurgyalag, parti fecske stb.), ill. (a jo
kilatas lehet6sége miatt a haztetékkel anal6g) madarpihené helyek, ezek-
nek a nitrofil fajoknak az el6forduladsa a lészfalak specialis mikroklimati-
kus viszonyai mellett nagy val6szin(iséggel a madartragya jelenlétének is
készonhet6. Ugy latszik, hogy a ,l6szlaké” zuzméfajok nem az aljzat miné-
ségét (azaz l6sz mivoltat), hanem a lészfalakon kialakult mikroklimatikus
és szubsztratumkémiai viszonyokat preferaljak.

Kritikai megjegyzések egyes taxonokhoz

A Caloplaca citrina példanyok kozott keverten fordultak eld olyanok,
amelyeknél vagy a felszin volt teljesen szorédiumos (ez a tipikus forma),
vagy a szorédiumok apro, sima felszinl pikkelyek szegélyén helyezkedtek
el. Az utébbit Gjabban Caloplaca flavocitrina néven (kordbban a C. citrina
valtozataként értékelt taxon) is megkulénboztetik.

A Caloplaca crenulatella sarga teleppel és keskeny valaszfald4 (max. 2,5
/im) sporakkal jellemezhetd faj. Magyarorszagrol kordbban nem ismerték
(Verseghy 1994), de Ujabban egyre tobb helyrél mutattdk ki. Ennek az
lehet az egyik oka, hogy csak az Ujabb hatarozokényvek targyaljak, igy a
korabbi kulcsok alapjan kénnyen félrehatarozhaté volt (pl. a hasonld spéra-
tulajdonsagokkal rendelkezd C. lactea-ként).

A Candelariella aurella példanyok kozott haromféle teleptipust lehetett
megfigyelni: a) sarga szind nagy telepi szemdlcsokkel (,g6bds”); b) fehéres,
halvanysargas lapos telepi pikkelyekkel, ill. c) lathaté telep nélkili példa-
nyok. Nyolcsporas aszkuszuk alapjan a harom teleptipust a C. aurella fajon
bellli valtozatossaganak tulajdonitottuk. Egy példanynak apro, sugarasan
reddzott, ,minirozettas” telepei voltak (C. medians kizarva), amit egyik
kulcs sem emlit, és mas, névénytari példanyon sem lathat6 sehol. Ez utébbi
faj pontosabb taxondémiai behatarolasdhoz az eredeti leléhelyen folytatott
tovabbi vizsgalat sziikséges.
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Az Endocarpon pusillum is nagyon valtozatos megjelenéssel fordult el6
a mintdkban az aprd, s6tétbarna (nedvesen sotétzéldre valtd) szinl pikke-
lyekt6l a halvanybarna, szlirkés (nedvesitésre nem valtozé szind), nagyobb,
rancosan felemelkedd, vagy a talajra simulé formakkal, tobb esetben apré
sotétbarnas-feketés szinl ,szorédiumokkal” szegélyezve, vagy néhany eset-
ben repedezett, vastag, nekrotikus réteggel a felszinen. A ,rhizindk” a vila-
gostol a sotétig valtozo szinlek voltak és a telepi pikkelyek fondka is vegyesen
hol vilagos, hol sotét szind volt. A peritécium szdjadéka vagy fekete volt,
vagy egy fehéres, pruind6zus bevonat miatt vilagos szinl. Ettdl fuggetlentl
ezeket az E. pusillum kilénb6zé fejlédési formainak vagy ,morfotipusai-
nak” értékelhetjuk. Az E. pusillum faji rangra emelt korabbi valtozatait
(E. glomeruliferum, E. pallidum, E. sorediatum) nem sikerilt egyértelmden
kimutatni. Egy esetben fordult el§ tipikus E. adscendensre (a koréabbi E.
pallidum) utal6 telepszerkezet (tet6zsindely-szerlGien egymasra borulo felallé
szél( apro pikkelykék). Az E. pusillum terméhelyi és tarsulasi viszonyaival,
ul. hazai elterjedésével (Verseghy 1974) foglalkozott. Ebben a munkajaban
nagyon ritkanak, floramdvében (VERSEGHY 1994) ritkanak itélte e fajt. Az
utoébbi évek gydjtéseibdl el6kerilt nagyszamu E. pusillum példany alapjan
e faj tjabban meglehet6sen gyakorinak mutatkozik.

Szintén problematikus a Lecanora dispersa komplex értelmezése. A ko-
rabbi, talajon él6, deres apotéciumi L. hagenii valtozatokat (var. terrigena,
var. argillicola stb.) ma a L. umbrina ala soroljak, a L. umbrina-t pedig az
angolok és anémetek is a L. dispersa ala vonjak. Ezek alapjan a nem repede-
zett apotécium karimaju példanyokra (akar deres volt az apotécium felszine,
akar nem) a L. dispersa nevet alkalmaztuk. A repedezett karimaju fajnak
(L. crenulata) az elkildnitése a nem tipikus példanyoknal ingadozhat.

SUZA (1935) munkédja nyoman a Solorinella asteriscus-1 sokaig a kdzép-
eurodpai losztalajok tipikus zuzméjanak tartottak. A magyarorszagi példa-
nyokrél azonban kiderilt, hogy nem tipusos l6szrél gydjtotték Gket. Boros
Adam rendszeresen és hosszu ideig kutatott e faj utan kilonféle losztertle-
teken, mig a kdpite-hegyi lel6helyre rabukkant, ahol a S. asteriscus szintén
nem tipusos 16szén, hanem mészkémalladékkal kevert talajon n6tt (Boros
1942). A faj okologiai viszonyaival, hazai, ill. eur6pai elterjedésével VER-
SEGHY (1974), ul. Farkas és LOkos (1994) foglalkoztak. Tébb ismert leld-
helyének ismételt felkeresése is eredménytelennek bizonyult, igy sokaig ki-
haltnak véltilk (Verseghy 1994, LOkes és Toth 1997). Pocs Tamasnak és
munkatarsainak az intenziv lészkutatas mélté eredményeként sikertlt Ujra
felfedezni Magyarorszagon a S. asteriscus-1 egy Uj leléhelyen (POcs 1999).

A hazai l6szlaké zuzmok tovabbi kutatoinak ajanljuk figyelmébe Gallé
LészIé sorait (Galre 1964): ,A ldsztalajok viragtalan névényei, a loszfalak
zuzmo6-moha tarsulasai minden id6ben a kutaték fokozott érdeklédését val-
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tottak ki. A 16sz virdgos ndvényeinek vizsgalata utan hazankban is sor kerult
a loszkedvel§ zuzmd- és mohafajok florisztikai kutatasara”.

Koszonetnyilvanitas

Munkankat az OTKA T022575 és T030209 szamu palyazatai tamogat-
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A loszlaké zuzmoék lel6helyeinek elhelyezkedése Magyarorszagon
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Abstract. In this paper estimation of threat status in Hungary is given for five
bryophyte species (Buxbaumia viridis, Dicranum viride, Frullania inflata, Lophozia as-
cendens, Pyramidula tetragona). All of these species should be placed int6§ 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. BUt 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.
Keywords: threat status, bryophytes, Hungary

Introduction

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 Hungarian legally protected
bryophyte species are enumerated in the Appendix of Papp 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
for application of new IUCN threat categories to bryophytes were given by
Hallingback 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 Harringback (1998) about the evaluation of threat cate-
gories for rare Swedish bryophytes. A case study fér 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 Herbarium of the Hungarian Natural History Museum, Budapest
(BP) and Eger Teacher’'s College (EGR) were consulted. The retrieval was
mainly based on locality description of herbarium specimens and the diaries
of Adam Boros and Laszlé Vajda about their field trips (Boros 1915-1971,
Vajda 1933-1978) as well as published records (Boros 1968, Orban and
Vajda 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 alsé 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 nét regard the site as the potential habitat
of the species any more.

To estimate the threat status according to the new IUCN categories
(TUCN 1994) the following criteria should be taken intd consideration (Hal -
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 km X 10 km squares and found
in two to five localities or the populations are severely fragmented = EN.
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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

(C1) Large decline:

at least 25% in 3y. or 1 generation = CR

at least 20% in 5y. 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 DI) 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 ITUCN category has to be taken int6 consideration.

Results

Buxbaumia viridis (Moug. ex Lam. et DC.) Brid. ex Moug. et Nestl. is
a boreal, montane moss. In Hungary, it has only one record Grém 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 Fléra, 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 nét easy (Papp et al. 2002). As a result of the revision of the specimens
deposited in the Herbarium of the Hungéridn Natural History Museum (BP)
two earlier localities can be excluded and other two are doubtful data (see
below).

Old occurrence confirmed: Borsod-Abauj-Zemplén County, Biukk Mts.
Nagyvisnyd, in valley Leany-volgy at Holloké rocks, on decaying beech 16g,
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 total 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 nét found. For 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-Abauj-Zemplén Co-
unty, Zemplén Mts, Nagy-Hemzs6 hill at Telkibanya, 19.06.1960. lég. and
det. Vajda, L. It was collected from soil in a Quercetum.

Veszprém County, Viszl6 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: No6grad County, Borzsény
Mts, Bacsina-valley at Kiralyhaza, under the hill Rakottyas-bérc, from soil,
08.05.1959. lég. and det. Vajda, L.

Budapest, Buda Mts, Hars hill at H(vésvolgy (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 Magyarirdg (Pécs),
27.06.1952. lég. and det. Vajda, L.

Heves County, Matra Mts, Harsas-tetd hill above the stream valley of
Koszorli-patak at Parad, 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 about 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 Lesqg.) 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 Flora, 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 (Erzberger 1999).

New occurrences: Borsod-Abaulj-Zemplén County, Biukk Mts, Oserdé
(Old Forest), Répashuta, on Fagus trees, ca 860 m a.s.l., 12.08.2001. lég.
and det. Papp, B., Erzberger, P.

In this forest the close relative of Dicranum viride, D. tauricum als6
lives. It is difiicult to distinguish them in the iield (Papp 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 irom 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-Abauj-Zemplén County, Bukk Mts, Odor-var hill in Hor-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 irom one tree.

Heves County, Bukk Mts, Varhegy hill, Felsétarkany, 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-Abauj-Zemplén County, Bukk Mts, Szarba-oldal hill in Hor-
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. But the population
size certainly does nét reach 50.

Old occurences coniirmed: Borsod-Abauj-Zemplén County, Bukk Mts,
FUzérké in Hor-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-Abauj-Zemplén County, Zemplén Mts, Vadasztet6 hill, Palliaza,
on Fagus tree, ca 450 m a.s.l., 19.06.2000. Iég. and det. Papp, B. Earlier data:
01.08.1953. lég. and det. Vajda, L. The species was collected irom one tree.

Borsod-Abauj-Zemplén County, Zemplén Mts, Vajda-valley, Palhéaza,
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 for the species. This population is very
endangered, almost died out.

Borsod-Abauj-Zemplén County, Zemplén Mts, Piszkéstet6 hill, Hollo-
haza, 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 irom one tree.

Szabolcs-Szatmar-Bereg County, Nyirség region, Batorliget, 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. Barabas, K., Téth, Z. det. Té4th,
Z., Orban, S. and 30.06.1996. lég. and det. Jakab, G. Several trees are coloni-
zed by Dicranum mridelike species. D. tauricum als6 occurs on the territory,
hence the estimation of population size is difficult. Bat the population size
certainly does nét reach 50.

Zala County, Gdcsej region, in the Vétyem Forest Reserve, Tormafélde,
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 cm?2 on the tree. The population size 1.

Former locations checked without success: Borsod-Abauj-Zemplén Co-
unty, Aggteleki-karszt Mts, Vecsembukki-zsomboly, Bédvaszilas, 02.11.1937.
lég. and det. Boros, A.

Borsod-Abauj-Zemplén County, Bikk Mts, Szent Istvan kilato hill, Lil-
laflired, 25.06.1932. lég. and det. Boros, A.

Borsod-Abauj-Zemplén County, Bikk Mts, Savds-valley, Hamor,
03.08.1922. lég. and det. Boros, A.

Borsod-Abauj-Zemplén County, Bikk Mts, at Létras cave, Javorkut,
19.09.1968. lég. and det. Boros, A. )

Borsod-Abauj-Zemplén County, Bukk Mts, Magoskd hill, Omassa,
16.05.1951. lég. and det. Boros, A.

Borsod, Abauj-Zemplén County, Bukk Mts, Tarkd hill, Szilvasvarad,
06.10.1951. lég. and det. Boros, A., Vajda, L.

Borsod-Abauj-Zemplén County, Zemplén Mts, Szarazkut valley at K6-
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kapu rocks, Palhaza, 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, A., 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 conilrmed 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 intd consideration the 14 earlier and the recently known 10
localities, but 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 nét exceed 250 mature individuals. The
subpopulations are usually very small, n6t more than 50 mature individuals.
It corresponds to the CR category.

(D) The number of individuals does n6t exceed 50 in any locahty. This
alsé corresponds to the CR category.

Conclusion: Since always the highest IUCN category has to be taken
inté 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 (granité, hasalt, gneiss).
The species is very rare throughout its rangé in Europe. It is known irom
6 European countries only (Sederstrom et al. 2002). It is vulnerable in
Europe according to the Red Data Book of European Bryophytes (ECCB
1995).

Old occurrence contirmed: Zala County, Balaton-felvidék region, Mt
Tatika, Zalaszantdé, Tinoéallas 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, A., Vajda, L. Three patches of 3 cm2 X
3 cm2 were found on two rocks. Fér the estimation of population size the
small patches can be treated as individuals, hence the population size is 3.

New occurrence: Heves County, Bukk Mts, Szarvaskd, 10 km NNW
of Eger, Var-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. Pocs, T.
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and Erzberger, P., det. Pdcs, T. Several (n6t more than 10) small patches
(a few cm2 each) were found. The population size is n6t more than 10.

(A) Decline is n6t 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, Matra Mts, Matrahaza, 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, Blikk Mts, Nagyvisnyd, in valley Leény-/v(jlgy at Holloké
rocks, on decaying beech lég, 720 m a.s.l., 17.11.1999, lég. Odor P., Papp B.
det. Odor P. (Papi’ et al. 2000). It occurs in awell-decayed l6g, the size of the
patch inhabited by the population is ca 100 cm2. The population size is 1

Localities checked without success: Borsod-Abauj-Zemplén County,
Bikk Mts, Javorkat, on decaying log 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-Abauj-Zemplén County, Zemplén Mts, on decaying l6g near the
stream in valley Hatar-volgy at Kékapu near Palhaza, 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, bat it was discove-
red in Matra Mts. An earlier location has been destroyed in Blikk Mts, but
it was found in a new location in the mountain. Decline is nét 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 Flora, 1992. It is vulnerable according to the Red
Data Book of European Bryophytes (ECCB 1995). It was known irom 8
localities in Hungary (Papp 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 Gydérgy 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 (Papp 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 Tatika
at Zalaszanté. 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 irom here:
03.05.1954. lég. and det. Boros, A.

Zala County, Balaton-felvidék, Mt Gulacs at Nemesgulacs. 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 Gydrgy hill, on
soil of SE facing open basalt grassland, ca 350 m a.s.l., 13.08.1999. Iég. Papp,
B., Lokos, L., Bérces, S. det. Papp, B.

The population sizes in the three localities are summarized in Table 1.

1999 2000 2001 2002 2003

Mt Tatika 7 4 0 0 0
Szent Gyorgy hill 8 29 35 13 9
Mt Gulacs 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. Gyorffy, I. Limestone open
grassland.

Borsod-Abauj-Zemplén County, Zemplén Mts, Vajda-valley at Palhaza,
06.10.1953. 1ég. and det. Boros, A. On the edge of the forest in a ditch.

Borsod-Abauj-Zemplén County, Zemplén Mts, Nagy-Milic hill at Fizér,
03.10.1953. lég. and det. Boros, A., Vajda, L. On the edge of the forest on
a stubble field.

Heves County, Matra Mts, Remete-bérc hill at Matrahaza, 31.10.1931.
and 27.04.1961. lég. and det. Boros, A.

Completely destroyed habitats: Borsod-Abaudj-Zemplén County, Zemp-
Ién Mts, Kopasz-hill at Tallya, 27.05.1952. lIég. and det. Vajda, L. On open
grassland.

Komarom-Esztergom County, Gerecse Mts, Sarasi-kdé 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 irom
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. BuUt it corresponds to the
EN category.

(B) The species has three localities in two 10 km x 10 km squares,
which als6 corresponds to the EN category.

(C) The population size is nét more than 250 mature individuals and
there is no subpopulation, which contains more than 50 individuals.

(D) The populations are very small, does nét exceed 50 mature indivi-
duals even in the case of the biggest population (Szent Gyoérgy 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 int6 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. But 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 Animal Disturbance on
the Spatial Pattern and Dynamics of

Leucobryum juniperoideum (Brid.) C. Muell

Pénzes Koénya, E.
Botanical Department of Eszterhazy College, H-3300 Eger Pf. 43.
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Abstract. 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, bat the pattern of it is influenced 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 Bukk mountains.
Introduction

The forest communities growing on radiolarit bedrocks are special ha-
bitats for bryophyte species because the shrub layer is almost completely
missing and the acidic soil and radiolarian chert bedrock provide favourable
conditions for many bryophyte species.They occur with great dominance
and diversity in these areas where a bryofloristic examination was carried
out. (Pénzes Konya-Orban 2000). One of these places has got a special im-
portance, it can be found near Fels6tarkany, on the North Western slope
of Csak-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 Bukk mountains, the gro-
wing disturbance of wild animals can be observed among the vascular plant
species and for 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 fér 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 fér 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 but 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, Orban-Vajda
1983), bat several occurrences have been discovered recently (Pénzes Kénya
2003).

As the type of bedrock and the dominant bryophyte species are worth
for 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 intd 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 nét 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, bat the relative percent cover of them is high, it is
near 90—00% 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 nét
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 irom 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 fér the third year,
the cushions were fragmented which is manifested in the Httle peaks of the
diagram of the third year. The disturbance ofbig 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. But 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 fér 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 Bukk mountains.
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Fig.l The community Deschampsio-Fagetum with 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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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
irom the old, brownish leaves.



The Effect of Animal Disturbance on the Spatial Pattern.. . 213

Fig.6 The rhizoids growing from the leaf apex of L. juniperoideum.

Fig.7 Protonema-like cell groups are developing in the leaf cells toward the upper
side of the cushion, It can be probably the start of the development of caducous leaves.
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Photosynthetic Responses of Mastigophora
diclados (Brid. ex Web.) Nees Ecotypes to Excess
Light in Consequence of their Microhabitats in
Reunion Island: a Fluorescence Induction Study
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Abstract. Three hours of high light treatment caused a 50% or 20% decrease in
F,./Fpin the shade and sun types of Mastigophora 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 FO paraméter indicating a pronounced inactivation of functional PS Il reaction
centres. This was associated with an increase in the F; paraméter. However, in the sun-
type moss the FO 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 siin 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: optimal quantum yield of photosystem I1I; Fv:
variable fluorescence; FO: 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; Rp: maximal rise in induced
fluorescence; R/d- fluorescence decrease ratio.

Introduction

Islands in the Pacific and Indian Ocean situated above “hot spots”
have become special sites of plant evolution due to their distance from the
continents. Somé 80-90% of the fléra on these islands consists of indigenous
plants to be found nowhere else on Earth, whose conservation is of inter-
national importance fér maintaining the diversity of the biosphere. In these
high-rainfall areas soil erosion is very intensive. Under these circumstan-
ces, the moss fléra 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 irom its erosive influence, thereby ensuring
the maintenance of the conditions necessary for the settling of rare plant
species. As a result of tropical windstorms or, nét infrequently, human 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 stin 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 I1) is als6 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 als6 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 als6 revealed in the functional differences of
the thylakoid membrané: in shade plants, the PS G and PS | activity mea-
sured at saturation hght intensity is lower, as is the photophosphorylation,
which becomes saturated at very low hght intensity. The COz2 fixation me-
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asuxed at saturation light intensity alsé changes parallel with the functions
of the electron transport chain (Boardman et al. 1972).

Under natudral circumstances the Hght intensity is often significantly
greater than is required fér plant 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 1l (Aro et al. 1993). The protective role of zeaxanthin is alsé well do-
cumented (Demmig-Adams, 1990; Demmig-Adams and Adams, 1992), as
is that of State I-State Il 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 plant growth (Ogren, 1988; Ogren 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 als6 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 C02, or UV-b stress.

This paper investigates the reactions to intensive hght stress of the
shade and sln 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

Plant Materials

The photosynthetic responses to excess hght of the siin and shade types
of Mastigophora diclados (Brid. ex Web) Nees were studied in a mountainous
tropical rain forest. The stn and shade types of M. diclados to be investiga-
ted were selected Trom an Acacia heterophylla-dominated rain forest on the
Belouve plateau (1400 m above sea level) on the island of Reunion. The sim
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 “molm-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) for three hours. During recovery
the samples were transferred to low hght conditions (40 /imolm-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 of Chlorophyll Fluorescence Parameters

The in viv6 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 di6dé (Stanley
KR5004X) of 200 omolni-2 s-1 PPFD and detected by aBP X-60 (Siemens)
photodiode. The fast and slow fluorescence induction was excited fér 1200
ms and for 5 min respectively.

Results

Fluorescence induction parameters of 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 for studying the different processes
of photosynthesis (Papageorgiou, 1975). Fluorescence induction may be di-
vided inté two parts: (i) a fast 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 fast stage can be attributed to changes
in the first stable electron acceptor (Qa) of PS Il in the redox state, thus the
parameters of the fast stage provide a good insight int6 the electron trans-
port processes of PS Il. 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 als6 revealed in the functional modification of PS II.
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Fig. 1 Optimal quantum yield (Fv/Fp) of PS Il duiing photoinhibition
(at 1200 //mol_2s_1) and recovery (at 40 /imol~2s_1). Fluorescence was
excited witli 200 /iEm-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 /iEm"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 (I'\,) during photoinhibition (at
1200 //mél- 2s~1) and recovery (at 40 /iEm-2 ). Fluorescence was excited
with 200 /.iEm*“2s_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 /iIEm-2s-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-2s_1) and recovery (at 40 fiEm '2s-1). Fluores-
cence 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. 6 Changes in the maximum rate of fluorescence rise [{dFv/ i/i)max =
Rj] during photoinhibition (at 1200 /imol-2 s_1) and recovery (at 40
[IEm*“2s_1). Fluorescence was excited with 200 /iIEm-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~2s-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 optimal quantum efficiency of
PS 11, is significantly higher in the shade-type Mastigophora. This difference
is even more striking fér the Fv(Fp - FO) paraméter and to a lesser deg-
ree for the Fqparaméter. Between the initial fluorescence level (Fq) and the
maximum or plateau level (Fp) there is an intermediate level (/',). This para-
meéter is hnked to the heterogeneity of PS Il and the activity of the electron
transport between Qa 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 nét signiffcant.
The maximai steepness of the increase in fluorescence intensity from Fi to
Fp is indicated by the paraméter Rj [Rf = [dFv/di)max]. This steepness is
related to the capacity of PS Il to reduce the PQ pool. At the low light in-
tensity (200 /rmol-2 s-1) used fér exciting fluorescence and photosynthesis,
this paraméter is alsé about 12% higher in the shade-type mosses.

Fér plant samples photosynthesising in a steady-state situation, the
ratio of fluorescence decrease [ 12 = (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 plant
(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 of 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 fér detecting damage to the
photosynthetic apparatus, including PS Il (for review, see: Powles, 1984;
Krause, 1988). As can be seen in Fig.l, the 1200 /rmol~2s-1 light intensity
caused an approx. 40% decrease in the optimal quantum efficiency of PS
Il (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 n6t 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 nét 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 Il 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 irom the light-harvesting antenna pigments and is nét connected
to the electron transport processes of PS Il. 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 Il core and the
LHCs. During photoinhibition, the TO 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 iirst hour and this value hardly changed
during continued photoinhibition. The To level of the sun-type M. diclados,
however, decreased by 30%, which alsé 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 fist hour, which was alsé true of the Fp and Fv parameters.
The situation was quite different for the shade type. The optimal quantum
efficiency of PS Il, 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 FO 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 //moT2s-1) light treatment caused slowly reversible
damage to the primary processes of PS Il, which did nét 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 Il 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 nét change sig-
nificantly during photoinhibition and only a slow decrease was observable
during recovery.

As was mentioned above, the Rj paraméter is proportionate to the ma-
ximum reduction of the plastoquinone pool by PS Il. 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 sin
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
/Imél-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 //mé1"2s"1) used
in the measurements, photosynthesis in general and PS Il 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 Il reaction centres, the primary processes of photosynthesis.
Previous studies (Chu and Anderson, 1984) indicate that a higher FO level
may also6 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 for the reaction centres. In these plants the PS Il reaction
centres can reduce the PQ pool within a short time as indicated by the gre-
ater Rf paraméter (Table 1), which may alsé be due to the fact that in the
shade-type plants the size of the PQ pool is generally smaller than in the sin
type (Boardman et al. 1972). Both groups, however, are characterised by a
high level of F{. The increase in fluorescence from Fqto the first inflectional
point or intermediate peak (Fi) can be attributed entirely to the variable
fluorescence yield from the PS llp 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 Il 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 for 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 Rjd 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 Il RCs. It is possihle that the functionally inactive but
physically intact PS Il RCs take part in the elimination of excitation energy
in the form of heat (Oquist et al. 1992).

As aresult of adaptation to different light conditions, the functional pa-
rameters of the photosynthetic apparatus based on fluorescence induction
were significantly different during photoinhibition and following recovery.
The 3-hour, 1200 //m6l-2 s-1 hght intensity treatment reduced the efflci-
ency of the primary processes, especially of charge separation, in PS Il 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 optimal
guantum efficiency of PS Il was more vigorous in M. diclados grown at low
hght intensity. On the basis of the Rf paraméter it can be said that there
was a retardation nét only in charge separation in the RCs but alsé in the
reduction of the PQ pool by PS Il. 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 Qb non-reducing RCs indicated by Fi increa-
sed suggests that the heterogeneity of PS Il 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 Il heterogeneity: PS Il antenna heterogeneity, als6 known as
a, /?, heterogeneity, and PS Il reducing side heterogeneity. On the basis
of PS Il antenna heterogeneity there are two different PS Il populations
with different antenna sizes. The dominant form is PS n o, locahsed in the
grana regions and responsible for water oxidation and plastoquinone reduc-
tion. PS 11n is often locahsed in the intergrana or stroma thylakoids and
only contains PS Il 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 Il centres are incapable of electron transfer
from Qa to Qb - These are the PS Il <&fi-non-reducing centres (Greene et al.
1988; Guenther et al. 1988). These two labels often indicate the same inac-
tive PS Il RC. According to Guenther et al. (1990), the Qb non-reducing
centres are intermediate stages in the damage and repair processes of PS
Il. For 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 but 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 Qb-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 alsé
known to be charateristic of the energy-dependent fluorescence quenching
connected to the pH gradient through the thylakoid membréané, and to low
lumen pH and the accumulation of zeaxanthin (Dau, 1994). It is als6 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 Il repair cycle
associated with the Di protein turnover alsé 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 for the growth of the plant as well as for
the energy-intensive de novo Di protein synthesis hnked to the PS Il repair
cycle and for 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 fast turnover repair cycle. Instead, photoinhibited, inactive
PS Il 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 Il in the shade-type M. diclados. However, if the
light intensity is too high compared to the capacity of these processes, the
photosynthetic apparatus may suifer photooxidative damage, which is only
slowly reversible, or irreversible, because of the slowness of the repair cycle.
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Abstract. A total of 91 specimens of Pseudocyphellaria and 135 specimens of
Sticta were studied from various collections of T. Po6cs 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. variabilis, S. weigelii) were
identified from specimens collected in the 1970s, 1980s and early 1990s.

Keywords: East Africa, lichenised fungi, Pseudocyphellaria, Sticta
Introduction

Pseudocyphellaria and Sticta are relatively well-known genera among
foliose lichens. They include very attractive species als6 in East Africa favo-
ured by collectors. The key on East African macrolichens by Swinscow k
K rog 1988), als6 the studies on Pseudocyphellaria of Southern Hemisphere
(Galttoway 1988, 1992, 1994, Galloway k Arvicsson 1990) makes it
easier to identify them. Useful notes on the nomenclature of Sticta were
published by (G art1oway 1995). The most recent publication on this tieid
is the treatment of the Australian representatives of these genera (Gatlo-
way 2001, Galloway 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 Herbarium VBI at Vacratét. The buik of the specimens were collected
by T. P6cs (Eger) and myself in Tanzania. There were alsd specimens irom
Comoro Islands, Kenya, Madagascar, Rwanda, Uganda and Zaire. This ma-
tériai included specimens collected in the framework of the Usambara and
Nguru Rain Forest Research Projects, the Edtvés L. University (Budapest)
student expedition and the Bryotrop expedition in Zaire. Part of this mate-
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rial has already been identified by H. Krog (Oslo), 8 specimens by T. Pdcs
(Eger) 2 specimens by D. J. Galloway (London) and one specimen by L. L6-
kos (Budapest). Specimens of O were kindly sent on loan fér the sake of this
treatment. A smaller Zaire collection by F. Muller (Halle) was alsé 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.

For a general characterisation of the investigated geographical areas
(Fig. 1) a few papers can be suggested irom the hterature. The forest flora
and vegetation in two of the old crystalline mountains was investigated irom
varions aspects in the last decades. In the Uluguru mountains bioclimatic
studies were als6 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 als6 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
for 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 for Kilimanjaro Mts., Ngorongoro Crater in Tanzania or
Mt. Elgon in Kenya (Hedberg 1957). A chapter on lichen habitats is alsé
found in Swinscow & Krog (1988).

The phytogeographical division of Africa is presented in the light of
more than 100 years history (lversen 1991a, 1991b). Phytogeographical
analysis and affinities of the higher plant vegetation is discussed. Special
attention is made to the human influence on the vegetation.

A part of the results on foliicolous lichens of the above collections has
already been published (Farkas 1987, 1988, 1991).

The correlation between tropical African and Asian bryofloras was stu-
died by (PdOcs 1976). The Bryotrop project concentrates on several ecologi-
cal factors important for the distribution of bryophytes. Papers has already



Contributions to the Lichen Fléra of East Africa. .. 237

been published on the result of this project contain useful information alsé
on the ecological conditions for hchens (e.g. Frahm 1990).

Preliminary results of the Mt. Elgon student expedition concerning to
the epiphytic vegetation of Senecio barbatipes (giant groundsel) has been
analysed by (POCS & szaBO 1992). Their analysis is based alsé 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 (Horm et al. 2002).

Materials and methods

A total of 91 specimens of Pseudocyphellaria and 135 specimens of
Sticta were studied irom 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 for each specimens is found under the characterisation (ha-
bitat data analysed concerning to geographical distribution, elevation and
substrate features) of each species. For 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 hite & James 1985). The number of specimens in our study is
nét enough fér a comprehensive taxonomic treatment (e.g. solving problems
suggested by (Hoi1m et al. 2002). So the “rather broad view of the limits of
taxa” sensu (GALLOWAY 1994) is als6 applied here. For distributions in the
Palaeotropics see alsé (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.
Erém higher elevations it was collected als6 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
vilidgé. With many Psidium cattleyanum naturalised in the shrub layer. Corticolous, at
750 m alt. 16 March 1991, T. Pdcs 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, Pé6cs 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. Pécs, 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. Pécs, 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
vilidgé, at 1000-1300 m alt. Saxicolous. 23-24 September 1989, T. P6cs with D. Emmrich
89224/CW, det. E. Farkas (VBIl). — 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. Pé6cs 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. Pécs & E. Knox 88251/BB, det. E.
Farkas (VBI), ramicolous, corticolous. 22 October 1988, T. Pécs & E. Knox 88251/D, det.
T. Pécs (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. Pécs 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. Pdcs, E.
Farkas, P. Geissler, S. T. lversen, 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 viliagé, at 900-950
m alt. Corticolous. 20 February 1987, T. P6cs 87040/X, det. H. Krog (VBI, BM), det. E.
Farkas (VBIl). — 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. lversen, 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. P6cs 86244/CG, det. E. Farkas (VBI).
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— West Usambara Mts. E summit of Baga |. Forest Reserve. Microphyllous, dry ever-
green forest, at 1800 m alt. Corticolous. 2 March 1984, T. P6cs 8419/1A, det. H. Krog
(VBI). — Lushoto District. Montane evergreen forest 5 km E of Mgwashi viliagé, on the
W slopes of Gonja Hill, at 1600-1700 m alt. Corticolous. 17 October 1988, T. Pdécs & H.
Krog 88205/BD, det. H. Krog (VBI, BM, B, O, UPS, SUA), rupicolous (VBI, BM, B,
0O). — 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. Pécs
6960/U, det. Il. 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. Pécs 8531/F, det. Il. Krog (VBI), T. Pécs 8531/EA, det. Il. 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, Etddé 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 hurrad, mist effected woodlands, riverine forests. Corticolous, also ra-
micolous, seldom lignicolous on various phorophytes (e.g. on Agauria, Eup-
horbia). In Zaire it was found on leaves. It prefers natural circumstances,
but 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.
Pécs, with R. E. Magill & C. Lafarge-England 90108/T, det. Il. Krog (EGR). — TAN-
ZANIA. NW Kilimanjaro, above Lerang Wa vilidgé, 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. Pécs & 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. Pécs ir. S. Chuwa 89041/E, det. Il. Krog (VBI, BM,
B). — Mbulu Highlands and District. Marang Forest Reserve 7 km E of Daudi viliagé.
Mesic evergreen montane forest with Casearia battiscombei, Xymalos and Olea capensis,
at 1900 m alt. Ramicolous. 30 May 1990, T. Pécs, Il. 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. Pécs D. Kayambazinthu 88187/L,
det. T. Pécs (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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Pécs, R. Ochyra & H. Bednarek 88101/B, det. E. Farkas (VBI, BM). — Ngorongoro
Cons. Area. SE outer slopes of Ngorongoro Crater. Evergreen riverine forest with llex
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. Pécs & 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
viliagé, at 900-1000 m alt. Corticolous. 22 October 1988, T. Pécs fc E. Knox 88250/0,
det. T. Pdécs (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. Pdcs & E. Knox 88251/I1, det. T. Pécs (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. P6cs 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. Pécs 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. Pdcs 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. lversen, 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 vilidgé, at 1500 m alt. Corticolous on Euphorbia nyikae. 2 March
1984, T. P6cs 8418/N, det. Il. Krog (VBI1). — West Usambara Mts. On the isolated peak
between Kwagoroto summit and Mazumbai vilidgé. Mosaic of grassland, Philippia heath
and dry elfin forest (Agauria and Myrica), at 1850 m alt. Corticolous on Agauria. 23
February 1984, T. Pécs 8404/Q, det. 1l. Krog (VBI). — ZAIRE. Prov. Kivu Umgebung
Goma Lac Vert 15 km NW Ort 1550 m NN. (Epiphytisch) 25 August 1991, F. Miller Z
107, det. E. Farkas (HALLE), F. Muller Z 109, det. E. Farkas (HALLE).

3. Pseudocyphellaria clathrata (de N&6t.) Maimé, Ark. Bot.
26A(14): 9 (1935).

It was collected only irom 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. Pécs 88265/0OA, det. E. Farkas (VBI). —
Mbulu Highlands and District. Marang Forest Reserve 7 km E of Daudi vilidgé. Me-
sic evergreen montane forest with Casearia battiscombei, Xymalos and Olea capensis, at
1900 m alt. Ramicolous on Olea. 30 May 1990, T. Pécs, Il. 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 llex mitis and Hagenia, Podocarpus milanjianus, Prunus
africanus in the valley leading to S irom Rotian Glade, at 2000-2100 m alt. Ramicolous.
18 January 1989, T. Pdcs & 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, alsé 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. Pécs & A. Szab6 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, 02031,34,, S, 29°21,21,i E. Ramicolous, on Hagenia abyssinica.
11-12 August 1991, E. Fischer & T. Pécs 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. P6cs & D. Kayambazinthu 88187/P, det. T. P6cs (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. P6cs & 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. Pocs & E. I<nox 88251/C, det. T. Pdcs
(vBI, BM, B, UPS, SUA). — East Usambara Mts. Amani. On (partly planted) trees of
the Botanic Garden and experimental Maesopsis plantations S of the viliagé, at 900-950
m alt. Corticolous. 15 February 1987, T. Pécs 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, 0). — ZAIRE. Prov. Kivu, Umgebung Goma, Lac Vert 15 km NW Ort 1550
mNN. (Epiphytisch) 25 August 1991, F. Muller 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 Tanzanian collection of T. P64cs, one
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of them already published by (G arttoway 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. P6cs & E. Knox 88251/BA, det. E. Farkas (VBI). —
Uluguru Mts., Mindu Hill WSW 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. P6cs, R. Ochyra & H. Bednarek 88102/A0, 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 Kilésa District. Elfin
forest on the Mamwira summits at 2100-2260 m alt. Corticolous. 12 February 1988, T.
Pécs, 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 Ort Bergregenwald,
1100 mNN on Bricken holz. 18-23 August 1991, F. Muller 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, als6 in secondary grassland communities. Ramicolous or corticolous,
alsé 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. P6cs, M. S. Chuah, E. M. Kungu and students 9212/AGA,
det. E. Farkas (EGR), on Erica bark. 11-27 January 1992, T. Pécs, M. S. Chuah, E. M.
Kungu and students 9212/DB, det. T. Pécs (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. P6cs, 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. P6cs k A. Szabé 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. Pécs, 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. Pécs k A.
Szab6 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. Pécs k Helsinki Univ. Bot. Dept. 88301/K, det.
H. Krog (VBI, BM, B). — Kilimanjaro Mts. Marangu Route. Subalpine Erica arborea
forest around Mandara H(t, at 2600-2850 m. On Erica arborea. 19, 22 May 1989, T. P6cs
k S. Orban 89145/CB, det. H. Krog (VBI, BM, B, O, UPS, SUA). — Kilimanjaro Mts.
Marangu Route. Gorge with Senecios below Horombo H(t, at 3750-3800 m alt. On Erica
arborea. 20 May 1989, T. Pdcs k S. Orban 89149/AB, det. Il. Krog (VBI, BM, O, UPS,
SUA). — Kilimanjaro Mts. NE slope of Mawenzi. WSW of Tarakea viliagé, N side of
Nesikiria River. Erica arborea giant heath at 2580-2600 m alt. (4-6 m tall). Corticolous.
1 February 1990, T. P6cs with M. Jhatta k J. Linden 90022/AC, det. E. Farkas (VBI).
— Kilimanjaro Mts. Mweka Route. Subalpine Erica arborea heath (2-3 m tall) around
Mweka Base H(t, at 2900-3030 m alt. Ramicolous on Erica arborea at 3100 m. 9 June
1990, T. Pécs, with D. llarrison k J. M. Mushy 90130/PA, det. E. Farkas (VBI). —
Kilimanjaro Mts. Mweka Route. Wet ericaceous heath with lava rocks near Mweka Base
H(t in Charongo Valley, at 2900-3000 m alt. Corticolous on Erica arborea. 5-6 March
1985, T. Pocs 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. Pdcs 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. Pdcs 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. P6cs 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 viliagé, at 2000 m alt. Corticolous. 14
April 1989, E. Farkas, S. et T. P6cs 89128/LC, det. E. Farkas (VBI, BM, UPS, SUA). —
Poroto Mts. On the N slope of Mt. Rungwe SE of Isongole vilidgé 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 irom
Bukavu town in Kivu Province. Podocarpus forest, bamboo thicket and Philippia heath



244 Farkas, E.

on the small isiét of “Lushanja” bog, SW irom Camp Biega, at 2400 m alt. On bark of
Agauria tree. 1 September 1991, T. Bocs 91142/AA, det. H. Krog (EGR).

Sticta cyphellulata (MUll. Axg.) Hue, Nouv. Archs Mus. Hist. nat., Pa-
ris, Sér. 4, 3: 99 (1901) — see under S. orbicularis

2. Sticta dichotoma (Bory) Delise, Mém. Soc. linn. Norman-
die 2: p. 107 (1825).

S. dichotoma has three records irom Madagascax and one irom Tanza-
nia. It was collected irom 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-
ralé Nationale de Marojezy. Closed, shady montane rainforest in the valleys around Camp
Il, at 1350--1400 m alt. Corticolous. 26-27 March 1990, T. Pdcs, A. Randrianasolo, R. E.
Magill & C. Lafarge-England 90115/A, det. D. J. Galloway (VBI, BM). — Prov. Antsi-
ranana. Reserve Integralé Nationale de Marojezy. Elfin forest on the ridge between Camp
Il and 111, at 1000-1400 (exceptionally to 1800) m. On bark at 1370 m alt. 26-28 March
1990, T. Pécs, 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. Pécs, with R. E. Magill &
C. Lafarge-England 90108/H, det. Il. 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. Pé6cs 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, als6é 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. Poécs A. Szab6 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. Pécs, M. S. Chuah,
E. M. Kungu and students 9211/BD, det. E. Farkas (EGR), T. Pécs, 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. Pécs, E. M. Kungu & A. Szabé 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. Pécs k Helsinki Univ. Bot. Dept. 88301/1, det. H. Krog (VBIl). — Mbulu Highlands
and District. Marang Forest Reserve, 7 km E of Daudi vilidgé. Mesic evergreen montane
forest with Casearia battiscombei, Xijrnalos and Olea capensis. Alt. 1900 m. Ramicolous.
30 May 1990, T. Pécs, H. Sjoholm, J. Linden k L. J. K. Ghula 90088/U, det. E. Farkas
(VBI1). — 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. P6cs 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. Pécs 89005/KA, det. H. Krog (VBI), T.
Pécs 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. Pocs 89010/AN, det. Il. 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, alsé 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. Pé6cs, M. S. Chuah, E. M. Kungu and stu-
dents 9212/AG, det. E. Farkas (EGR), T. Pécs, M. S. Chuah, E. M. Kungu and students
9212/C, det. E. Farkas (EGR), on Erica bark. 11-27 January 1992, T. Pécs, M. S. Chuah,
E. M. Kungu and students 9212/DA, det. E. Farkas (VBI), T. Pécs, 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. P6cs, M. S. Chuah, E. M. Kungu and
students 9215/CB, det. E. Farkas (EGR), T. Pdcs, 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. Pécs 6986/E, det. Il. 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. Pé6cs 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, Pocs & 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 llagenia forest at the timberline with Agauria
salicifolia and Pittosporum viridiflora, at 3200 m alt. Ramicolous. 2 January 1989, T.
Pdécs 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. Pé6cs, 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. Pécs, 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 stpam and surrnunded by Senecio johnstonii moorland at 3600 m. On volcanic rocks.
16 January 1992, M. S. Chuah, E. M. Kungu, J. Adam & B. Pécs 9220/AD, det. L. L6kos
(vVBI).

5. Sticta macrophylla Bory in Delise, Mém. Soc. linn. Nor-
mandie 2: 110 (1825).

It has a single collection irom an elfin forest in Madagascar at 1300 m
altitude. It was collected from tree bark.

Specimen (1) examined: MADAGASCAR. Prov. Antsiranana. Reserve Integralé
Nationale de Marojezy. Elfin forest on the ridge between Camp Il and Ill, at 1000-1400
(exceptionally to 1800) m. Corticolous, at 1300 m alt. 26-28 March 1990, T. Pécs, 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 vegetation.

Specimens (5) examined: TANZANIA. Kilimanjaro Mts. Subalpine streamside
vegetation along the rocky side of Makoa River below Machame H(t, at 2960 m alt.
Rupicolous. 5 April 1984, T. Pécs 6979/T, det. Il. Krog (VBI, O). — Kilimanjaro Mts.
NE slope of Mawenzi WSW of Tarakea vilidgé Nesikiria river gorge at 2600-2700 m alt.
With Senecio johnslonii and Lobelia deckenii. Rupicolous. 31 January 1990, T. Poécs
with K. Mjatta & J. Linden 90023/G, det. E. Farkas (VBI, BM). — Tanga Region, West
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Usambara Mts. Mist eiTected, relatively dry evergreen forest on the rocky summit of
Ndamanyiru rangé, 2200-2270 m. Ramicolous. 13 February 1985, T. P6cs 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 irom
Tanzania between 1400 and 2300 m elevations. It grows on various subst-
rates (corticolous, ramicolous, saxicolous) and in various vegetation types
(montane rainforest with eliin forest patches, coffee-banana plantations, se-
condary grassland communities) tolerating als6é the human 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 Ures, on the SE slope of Chemwote, at 3200-3300 m alt.
(Corticolous?) 11-27 January 1992, T. Pé6cs, 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-
iagé, at 1400-1600 m. Saxicolous. 4-5 December 1989, T. Pécs 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 tomentosa (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 Ures, on the SE slope of Chemwote, at 3200-3300 m alt.
On Erica bark. 11-27 January 1992, T. Pécs, 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 viliagé, at 2000 m alt. Corticolous. 14 April 1989, E. Farkas, S. et T. Pécs
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. P6cs, R. Ochyra & H. Bednarek
88109/EB, det. E. Farkas (VBI).
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9. Sticta variabilis Ach., Lich. Univ., p. 455 (1810) (syn. S.
papyracea Delise, Mém. Soc. linn. Normandie 2: 104 (1825).

S. variabilis was found in several localities in Tanzania in rainforests,
submontane, montane, montane mossy forest between 1550 and 2570 m
altitude. It alsé 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 with dense Alche-
milla elgonensis undergrowth and Lobelia telekii, Euryops elgonensis. On Senecio bark.
15-17 January 1992, T. P6cs & A. Szab6 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. Po6cs fc Hel-
sinki Univ. Bot. Dept. 88305/0O, det. E. Farkas (VBI). — North Pare Mts. in Mwanga
District. Kindoroko Forest Reserve. E ridge, W of Ndorwe vilidgé. Montane mossy forest
composed of relatively srnall trees (6-10 m) with tree ferns, at 2020 m alt. Corticolous.
4 May 1990, T. Pécs, with F. N. R. Mioga 90072/0, 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 (VBIl). — 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. Pdcs k Helsinki Univ. Bot. Dept. 88077/F,
det. T. Pécs (VBI, BM). — West Usambara Mts. in Lushoto District. Montane evergreen
forest 5 km E of Mgvvashi viliagé, on the W slopes of Gonja Hill, at 1600-1700 m alt.
Corticolous. 17 October 1988, T. Pdocs 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. P6cs, 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. Il. 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. Pécs 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. P6cs 86206/GA, det. E. Farkas (VBI, BM, UPS, SUA).
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10. Sticta weigelii (Ach.) Vainio, Acta Soc. Fauna Fléra Fenn.
7(7): 189 (1890).

One of the most frequent Sticta species in this matériai. Found in Ke-
nya, Tanzania and Zaire between 1250 and 3600 m elevations in various
vegetation types irom submontane, montane zones to subalpine paramo ve-
getation, Erica, Philippia heath, alsé in secondary grassland communities. It
covers various substrate types, corticolous, ramicolous, als6 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 Ures, on the SE slope of Chemwote, at 3200-3300 m
alt. On Erica bark. 11-27 January 1992, T. Pécs, 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. Pécs & A. Szab6 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. Pécs & 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. Pécs, with J, Linden 90028/E,
det. E. Farkas (VBI). — Kilimanjaro Mts. Mweka Route. Subalpine Erica arborea heath
(2-3 m tall) around Mweka Base H(t, at 2900-3030 m alt. Ramicolous on Erica arbo-
rea, at 3100 m. 9 June 1990, T. Pdcs, with D. Harrison & J. M. Mushy 90130/PB, det.
E. Farkas (VBI). — Kilimanjaro Mts. Subalpine Philippia heath along Machame Route,
near and above the h(t, at 3000-3600 m alt. Corticolous on Erica arborea. 5-6 April
1984, T. Pé6cs 6978/W, det. H. Krog (VBI, O). — Kilimanjaro Mts. Ericaceous heath
above the Machame H(t at 3050 m alt. Corticolous on Erica arborea. 8-9 August 1986,
T. Pécs & 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. Pdcs, R. Ochyra & H. Bednarek 88102/AP, det. E. Farkas (VBI1). — 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. Pé6cs 88043/LB, det. E. Farkas (VBI). — Nguru Ya Ndege Hill NNW of Morogoro
town. Submontane rainforest on 1300 m alt., dominated by Newtonia buchananii. Cor-
ticolous. 22 October 1988, T. P6cs & 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 vilidgé, at 2000 m alt. Corticolous. 14
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April 1989, E. Farkas, S. fc T. Pécs 89128/LB, det, E. Farkas (VBI). — Poroto Mts.
On the N slope of Mt. Rungwe SE of Isongole viliagé 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. Po6cs 8628, det. E. Farkas (VBI1). — 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, Pécs, R. Ochyra & H. Bednarek 88109/EA,
det. E. Farkas (VBI). — ZAIRE. Kahuzi-Biega National Park NW irom Bukavu town
in Kivu Province. Podocarpus forest, bamboo thicket and Philippia heath on the small
isiét of “Lushanja” bog, SW irom Camp Biega, at 2400 m alt. On bark of Agauria tree.
1 September 1991, T. Pdcs 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 Tanzanian dry evergreen forest on rocks.

Specimen (1) examined: TANZANIA. Tanga Region, SW irom West Usambara
Mts. Sclerophyllous, dry evergreen forest on the N ridge of Maii liill, at 900-1200 m alt.
Saxicolous. 28 January 1985, T. Pécs 8523/F, det. Il. 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 irom elevations higher than 3000 m above see level where due
to the more open subalpine or alpine, often rocky vegetation types lichens
meet diiferent light conditions and als6 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
(Galtoway h Arvidsson 1990). Pseudocyphellaria species als6 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. variabilis) which have green alga as a primary
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photobiont were found alsé in lower elevations. Similarly Pseudocyphellaria
crocata living with cyanobacteria in symbiosis grows als6 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 remarkable difference between the two genera in Chemical
contents too. While Pseudocyphellaria is rich in various Chemical substances,
pigments, triterpenoids, Sticta is almost entirely in lack of any Chemicals.
What can be the role of 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.
(Green & Langeé 1991, G reen 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 fér the
better knowledge of the infraspecific or infrageneric variation both the study
of freshly collected specimens and the study of former herbarium 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. P6cs and others.
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Fig. 1. The investigated areas. Names of countries visited indicated
on the map of 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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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 fér describing somé ecophysiological processes in tropical rain-
forest. The measured plant 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 féor monitoring the status of the vegetation in the natiré conservation
areas of the tropical rainforest region and féor 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, ilj,i"- the variable chlorophyll fluorescence decrease ratio, NPQ: non pho-
tochemical quenching
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Introduction

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 n6t 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, but scintil-
lation counting is inherently destructive of the matéridi. In recent years,
chlorophyll iluorescence 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 vivé, 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 iluorescence, FvjF m, in their analyses of photosynthesis (Tuba et
al., 1997). The functioning of photosystem Il (PS II) is the most sensitive
indicator of the photosynthetic apparatus. Measurements of PS Il 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 nét widely represented in
spite of possessing the highest species and vegetation diversity of the Earth.
During the past 10 years, biodiversity has become a focal point of 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 bdat 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 of 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, but
the diversity and abundance of mosses and liverworts (including epiphyl-
lous liverworts) are also significant (P6cs, 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 iluorescence measurement (Hall et al.,
1993; Luttke, 1997).



Ecophysiological Screening of a Tropical Wet... 259

In 1999 a botanical and ecophysiological expedition has been organized
by the professor’s assistants and PhD students of the Department of Botany
and Plant Physiology of the Szent Istvan 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 diiferent 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 fér describing ecophysiological processes
in tropical rainforest.

Materials and methods
Site description

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 irom
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 for 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 flora and fauna. Another unique feature of Namdapha is its
location at the junction of the Indian sub-Continental biogeographic region
and the Indo-China biogeographic region. The vegetation can be broadly
classified intd tropical wet evergreen, temperate and alpine depends on the
elevation (200-4571 a.s.l.), but 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 mangd (Mangifera indica) (Hajra et al., 1996a & b).
Nomenclature follows “A Contribution to the Fléra of Namdaplia” (Hajra
et al., 1996a).

Methods 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 bat close places (the distance is 20 kms) near Deban and Miao viliagé.
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 plant 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 eifective non-
destructive, in vivé 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 for measure-
ment with identical position and light environment. The maximai photo-
chemical efficiency of PS Il (Fv/Fm) and the variable fluorescence decrease
ratio (Rfd = (Fm —Fs)/Fs) measured at 695 nm were calculated irom 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 optimal photosynthesis (e.g. Lichtentaler & Rinderle, 1988), but
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. For example this stressed plant is the epiphyte Asplenium nidus
whose neighbour trees was cutted (except its hést 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 —Fo0)/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 .u+ 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 alsé 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 n6t shown)
of the stressed specimens indicate a deceleration of the Q* — > QB 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 n6t so significant correlation between the Iljd 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 optimal 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 nét 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-aand 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 bat they contain
the least stressed species therefore both photosynthetic parameters belong
to optimal 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 Rjj
values, because they are just attending to adaptate fér 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 Magnélia and Aesculus have
the lowest Fv/Fm values because they did nét reach their maximai size and
therefore they nét obtained optimal irradiance. The dominant species of this
forest like Dipterocarpus and Terminalla 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 fér monitoring the status of the vegetation
in the natdré conservation areas of the tropical region and for managing a
sustainable forestry and to follow the effects of tropical deforestation.
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List & acronyms of investigated species (authors listed in the “A
Contribution to the Fléra of Namdapha” [Hajra et ah, 1996]):

Pteridophytes

Asplenium nidus, ASP (Aspleniaceae)

Cyathea spinulosa, CYA (Cyatheaceae)

Nephrolepis cordifolia, NEP (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)
Magndlia hodgsonii, MAG (Magnoliaceae)
Pterospermum acerifolium, PTE (Bombacaceae)
Terminalia myriocarpa, TER (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 terminalis, LAP (Urticaceae)

Mikania macrantha, MIK (Asteraceae)

Oxyspéra 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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Fig.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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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 iluorescence 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 irni {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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Populations in West Transdanubia (Hungary)
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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 Borzd, 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 vegetative (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, Artemisietea, Molinio-Arrhenatheretea. The ceno-ecological role of the species
and the Heracleum 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.

Introduction

During the years 1993-1994, when we explored and studied the fléra
and vegetation of Vas county, overviewed and summarised the ecology, flo-
ristic composition and the distribution of natural, seminatural and antropo-
genous plant communities in the area of western Hungary, our attention was
attracted by somé tafl giantiform plant populations of Apiaceae, spreaded
alongside the stream Borzd, 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
plant matéridi, it has been registrated to the Heracleum mantegazzianum
agg. (Kovacs 1996, Kovacs-Takacs 1997).
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At the Ul. Conference of the “Actually Studies on the Flora and Vege-
tation in Hungary” (Szombathely, 1999) we presented our first observations
and results about the iloristical, 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 vegetation ecology of the Giant
Hogweed invasive populations naturaHzed alongside the stream Borzd (West
Hungary).

Heracleum mantegazzianum is a native herbaceous species of the subal-
pine zone (irom 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 plant int6 gardens and
parks, from which the escapes and colonization have been realized along the
watercourses in many countries (Lundstrom 1984, Clegg, Grace 1974, Pysek
1991). In the last decades the general distribution has increased especially
alongside the river-banks, streams, damp places and waste grounds. Secon-
dary spread reflects strong antropogenic iniluences 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, Ludstrom 1984, Oschmann 1996, Pysek 1991, So6 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. stevenii 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 nét uniform. Morphologically the populations
can be very variable and the H. mantegazzianum group probably includes
als6 the distinct bat 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 terminal 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 H. mantegazzianum H. pubescens H. persicum

Stem height [cm] 200-500 60-80 80-250

Umbels wide [cm] 20-50 10-12 20-50

Umbels rays [No] 50-150 15-20 50

Leaves form pinnate, ternate or ternate to pinnate, pinnate or ternate,
simple, ternately to the segments the segments more
pinnately lobed pinnately lobed 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 als6 to this taxon. Hybrids
described in England and recorded alsé 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 man (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 So6 (1966 without
localities) and published with localities (Zirc, Szombathely, Szarvas) also6
by Sod (1980, apud Priszter), and Priszter (1978). The main Hungarian
references to the Heracleum mantegazzianum group are the following:

= 1925: “Established once near Budapest als6 the H. persicum Desf.”
(Javorka, 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 plant-. H. persicum Desf.: once
adv. (Bpest +)” (So00, R., Javorka, S. 1951, I. 425.)
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« 1966: “Heracleum persicum Desf. 1840 (H. trichocarpum Borb 1879).
Originated irom Persia H., once ornamental plant, running wild (Budapest
+), ephemerophyta” [...] “H. Mantegazzianum Somm. et Lev. 1894. Cau-
casian species, tall stature ornamental plant sometimes escaped. H. July-
August, 2n: 22" (Sod, R. 1966, H. p. 487.)

« 1980: “H. Mantegazzianum. Subspontaneous in localities: Zirc, Szom-
bathely, Szarvas (Priszter, Sz.)” (So06, R. 1980, VI. p. 69. Addenda et cor-
rigenda ad tomus I-1V.)

= 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”
(Terpd, A. 1995, Summary, p. 41.)

e 1996: IHeracleum mantegazzianum Sommier et Levier., Oriszentpé-
ter: near the river Zala. ap. Balint et al. 1993” (Balogh, L. 1996, Savaria
23/2, p. 299.)

« 1996: “Heracleum mantegazzianum Somm. et Lev., Vép-Bozzai, Szom-
bathely-Kadmon: spreading invasive populations” (Kovacs, J. A. 1996., incl.
Molnar, 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” (Kovacs, J. A., Takéacs, 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. Terpd, A. In: Fintha, 1. 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 (Vac-
ratdét), 8085/3 (Matraszentistvan), 7802/4 (Tiszabecs-Tiszacsécse). Terpd’s
opinion (1994, 1995) is interesting about the origin and registration of the
records especially irom the NE Hungary, alongside the river Tisza on the
Hungarian-Ukrainian bordér region. It is possible that this plant matériai
belongs to the H. sosnouiskyi Mandenova. This species has been cultivated
and used in Poland, Russia and Ukraine as forage silage for cattle. Subs-
pontaneous populations have been alsé reported in Russia and Ukraine. The
populations require further investigation. A summary about the Hungarian
contributions is given by Dancza (2003).
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Development and phenology

In order to have reliable and thorough documentation on the develop-
ment and phenology of the Giant Hogweed plant individuals and stands, we
organized fleld observation and laboratory studies on the plant matériai si-
tuated in the strictly floodplain area of the stream Borzé, 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 als6 perennial
plants (Kovacs 1999). They differ morphologically and physiologically. One
of the phenological characteristics of the perennial H. mantegazzianum plant
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 of an own
populational structure, which influences the strategy of spreading.

Our observation on the development and phenology has summarized
the development of plant individuals irom 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 plant individuals irom 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) plant individuals do nét 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 developed a year ago, but normally
is followed by the generative phase (middle of June). Flowering depends
on the plant 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 terminal umbel. The seed dispersal oc-
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curs from August to the first part of October. It is very important, that
after flowering and seed spreading the whole plant becomes senescent and
including the roots als6, 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 alsé 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
for 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 plant. 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 plant there
was a high seedling density, able for new propagation.

The dying mother plants create favourable condition fér the establish-
ment of the new annuals. This “autochory”, realized step by step, contri-
butes to the slowly but efficient plant 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 human activities, like the use of
caxs, trucks, buildings, exchange of plant 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 plant group can remain dominant fér 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 human 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 Borzé and surroun-
dings, an axea situated between the localities Vép and Bozzai-Bardos (Vas
county). The stream Borz6 (or Kozar-Borzé) coming from the North, springs
from the Ké6szeg area, bat from this region to the locality Vép, no plant of
Giant Hogweed was found. The iirst plant 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 Borz6, about 19 plant 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
Borz6 are the most frequent colonizers in disturbed habitats, open areas,
occupated riparian sites and als6 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 plant communities, covering from 10-15% to 75-80%, realizing also
stands fér 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 Borz6 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, bit 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 (Kovacs
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 of Artemisietea
ox Galio-Urticetea. We may alsé mention the woxk of Klauck (1988) fxom
Germany, who proposed and described a new nitratophytic plant 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 irom ornamental garden plants in Hungary has been recorded by So6
ap. Priszter (1966, 1980). The fist escapes were related to the neighbour-
hood of Arboretums. Other escaped and naturalized populations originate
irom forage introductions. Therefore the plant 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 Borzd, demonstra-
ted interesting features of development, spreading, ecology and cenological
relations. It was pointed out that the phenology of populations developed
irom seeds and perennial sources, distinguished juvenile, vegetative, 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 for long
distance is completed occasionally by hydrochoric and antropochoric spre-
ading.

The stands with H. mantegazzianum along the stream Borz6 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).

References

Adler, W., Oswald, K., Fischer, R. (1994): Excuxsion fléra von
Osterreich. Verlag Eugen Elmer, Wien.

Andersen, U. V., Calov, B. (1996): Lomg term effects of sheep gra-
zing on Giant Hogweed (Heracleum mantegazzianum). Hydrobiologia 340:
227-284.

Balogh L. (1996): Adatok néhany invazidés novényfaj elterjedéséhez
az Orségi Tajvédelmi Kérzetben és a kapcsolddd terlileteken. Savaria, a Vas
Megyei Mazeumok Ertesitéje, 23 (2): 297-307.

Balogh, L. (2001): Invasive alien plants threatening the natural ve-
getation of Orség Landscape Protection Area, Hungary. In: Brundu G.,
Brock J., Camadra |., Child L., Wade M. (eds.) Plant invasions: Spe-
cies Ecology and Ecosystem Management. Backhuys Publishers, Leiden,
The Netherlands, pp. 185-198.

Balogh, L., Botta-DukAt, Z., Dancza, l., Kosa, G. (2002) In-
vazios névények tandsvénye a vacratoti botanikus kert mentén. Kitaibelia 7
(2): 282.

Bauer, N. (1998) 2001: Florisztikai adatok a Bakonybdl és Bakonyal-



282 Kovécs, J. A

jaroi. (Floristical data from the Bakony and the Bakonyalja, Hungary). Fdlia
Mus. Hist. Nat. Bakonyiensis, Zirc, 17: 21-36.

Brummitt, K. R. (1968): Heracleum L. In: Fléra Europaea Il. Camb-
ridge University Press, 364-366.

Clegg, L. M., Grace, J. (1974): The distribution of Heracleum man-
tegazzianum Somm. et Lev. near Edinburgh. Trans. Bot. Soc. Edinburg, 42,
223-229.

Dancza, |. (1997); A Kaukazusi medvetalp (Heracleum mantegazzia-
num Somm. et Lev.) invazidja Keszethelyen. Kitaibelia 2 (2): 212-213.

DANCZA, |. (2003): Heracleum mantegazzianum (kaukazusi medve-
talp). In: Botta-D ukAt Z. (szerk.): Az invaziés novényfajok magyarorszagi
elterjedése és visszaszoritasuk természetvédelmi stratégiaja. TermészetbUvar
Alapitvany Kiad6, Budapest. (In press.)

Dancza, |. (2003): Ruderalis névénytarsulasok a Zalai-dombsagon.
Kanitzia 11. (In press.)

Dierschke, H. (1984): Ein Heracleum mantegazzianum-Bestand im
NSG “Heiliger Hain” bei Gifhorn (Nordwest-Deutschland). Tnexenia 4: 251-
254,

Fintha, |. (1994): Az Eszak-Alféld edényes fléraja. (The floéra of the
Samicum.) TermészetBuvar Alapitvany Kiado6, Budapest, p. 130.

Hegi, G. (1965): Hlustrierte Fléra von Mitteleuropa, Band V, Dicoty-
ledones 3 (2), 2rd edition.

JAvorka, S. (1925): Magyar Fléra. Studium, Budapest, p. 792.

Krlauck, E. J. (1988): Das Urtico-Heracleetum mantegazzianii, eine
neue Pflanzengesellschaft dér nitratophytischen Standén- und Saumgesells-
chaften (Glechometaha hederaceae). Tuexenia 8: 263-267.

Kovacs, J. A. (1994): Outline fér a Synopsis of Plant Communities
in Vas county (Hungary). Kanitzia (Szombathely) 2: 79-112.

KovAcs, J. A. (1996): Vas megye edényes florajanak biolégiai adat-
bazisa. (Biological database of the vascular fléra in Vas county, Hungary).
BDF, Szombathely.

KovAcs, J. A. (1999): A Heracleum mantegazzianum Somm. et Lev.
terjedése a Borzo-patak mentén (Vas megye). “Aktudlis fléra-és vegetéacio-
kutatdsok Magyarorszagon” HI. Orszagos Konferencia, Programfuzet, p. 4.

KovAcs, J. A., Takacs, B. (1997): Vas megye edényes flérajanak
kritikai vonatkozasai (Critical regards on the vascular fléra of Vas-county,
Hungary). Kitaibelia (Debrecen) 2 (2): 220-225.

Ludstrom, H. (1984): Giant Hogweed Heracleum mantegazzianum.
A threat to the Swedish contryside. In: “Weeds and weeds control” 25th
Swedish Weed Conference, Uppsala, Vol. 1, 191-200.



Contribution to the Biology and the Vegetation Ecology of. .. 283

Oschmann, J. (1996): Heracleum mantegazzianum Sommier et Le-
vier (Apiaceaea) in Deutschland. Untersuchungen zir Biologie, Verbreitung,
Morphologie und Taxonomie. Feddes Report 107: 557-595.

Otte, A. (1998): The ecology of the Caucasian herbaceous perennial
Heracleum mantegazzianum Somm. et Lev. (Giant Hogweed) in cultural
ecosystems of Central Europe. Phytocoenologia 28 (2): 205-232.

Priszter, Sz. (1978): Die Einschleppung fremder Pflanzenarten nach
Ungarn in dér Vergangenheit und nach dem H. Weltkrieg. Acta Botanica
Slovaca Acad. Sci. 3: 65-69.

Pysek, P. (1991): Heracleum mantegazzianum in the Czech Repub-
lic: dynamics of spreading from the historical perspective. FoUa Geobot.
Phytotax. Praha, 26: 439-454.

Simon, T. (2000): A magyarorszagi edényes flora hatarozéja. Nemzeti
Tankonyvkiad6, Budapest, p. 290.

So06, R., JAVORRA, S. (1951): A magyar ndvényvilag kézikényve I.
Akadémiai Kiado, p. 425.

So06, R. (1966, 1980): Synopsis systematico-geobotanica florae-vege-
tationisque Hungariaé Il. Akadémiai Kiadd, Budapest. Il. p. 487.; VI. p.
69.

Stace, C. (1992): New Fldra of the British Isles, Cambridge University
Press, pp. 610-612.

TerpO, A. (1995): A subspontan medvetalp (Heracleum) fajok terje-
dése Eurdpaban. Novényvédelmi Féorum (El6adas és dsszefoglalok), Keszt-
hely, p. 41.

Titey, G. E. D.,, Dood, F. S.,, Wande, P. M. (1996): Heracleum
mantegazzianum Sommier et Levier. Biological Fléra of the British Isles
190. Journal of Ecology 84: 297-319.



284 Kovécs, J. A.

Hcight ofstem

Weeks

Fig.l Development of plant individuals from seeds (10.03.-15.06. 1999)

(cm)

11 12 13 14 15 IS 17 16 10 20 21 22 21 24 25 26 27 28 29 30 31 2 33 M B
W eeks

Fig.2 Development of peremuial individuals (15.03.-31.08. 1999)



Contribution to the Biology and the Vegetation Ecology of. .. 285

Fig.3 The distribution and distance of seedlings around the senesced
mother plant

Fig.4 Cenological relations of Heracleum mantegazzianum populations
alongside the stream Borzé
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Table 1. The Heracleum mantegazzianum Galio-Urticetea derivate
commtmity alongside the stream Borzd between Vep-Bozzai (West Trans-
danubia, Hungary, 06-07. 1999).
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Conium maculatum
Scrophukria umbtosa
Egmsctum sylvatiium
Perskara hydropiper
Lanuum maculatum

Species Ultseni only in ont-lwo samplts: Poa pnstensis + (1), Caltlia palustps + (9),
Ranuuculus (ieana + (2), Poa ajwua + (8), Heiaclaum splwiidylium + (5), Gchonum iniybus
3 (4), Lunium album + (3), Galmm varam + (2), Taitéacum officinala + (4). Humulus
lupulus + (8), Cilsium vulgaie + (3), Sapomma ofiiciiialis + (7), Angelica sylvestns + (6),
Calamagiostis apigiws + (6), Humulus lupulus +(10)
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Photo: Heracleum mantegazzianum Sommier et Levier giant plant
individua! alongside the stream Borzd (Vép-Bozzai)
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Electronic botany in research and teaching
(Case studies)

Szabé6, A. T.
University of Veszprém, Institute of Biology, Hungary
sztaQalmos.vein.hu

Abstract. Electronic botany (E-botany) is a new phenomenon in the history of
botany. It is a new approach, different irom previous botanical information Processing,
storage and transmission possibilities. E-botany has influence on data management in ta-
xonomy (nomenclature, systematics), plant genetics, phylogenetics and evolution, study
of plant biodiversity, plant genetic resources, conservation, plant 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 general International scientific information (Science), one of de-
aling with specific information in plant taxonomy (Taxon) and a Hungarian botanical
periodical (Acta 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, bat was relevant fér
E-botany especially irom 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. But a ta-
xonomical information is n6t just biological, it alsé 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, but
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 (Szabdé 1990, Szabd et Bird 2000, Téthmérész 1999/2001, Townsend
2002). It is n6t just a new method, but it is a new approach, a new way
of thinking, which is quite different irom 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), plant molecular systema-
tics (Crafword 2000), botanical documentation e.g. the Global Taxonomy
Initiative (Creswell et Bridgwater 2000), émega 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), plant genetics, phylogenetics and evolution (Hey 2001),
study of plant biodiversity (Wilson 2000), plant genetic resources, conser-
vation, plant physiology, palynology

www.geo.arizona.edu/palynology,
paleoclimatology and global ecology (Adams 2001,
www. sciencemag.org/cgu/content/full/),
agrobotany (The Mansfeld Database:
http://mansfeld.ipk-gatersleben.de),
plant phenology (Fitter et Fitter 2002), history of botany (Szab6 2003a,b)
etc.,
wwv.esd.ornl.gov/projects/qen/.

The first prognoses fér the advent of E-botany started around 1990, but
the preparatory phase for this developments has been initiated earlier by
starting the periodical BioTar (1988), which developed later on BioTar EIl-
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 (http://genetics.bdtf.hu), transfer-
red later to Veszprém (Szab6 1983, 1988-, 1996-, 2002-).

The aim of this paper is to review the main trends in of E-botany
in plant taxonomy around the turn of millennium in a case study focused
on three high ranked journals: one of generdl international scientific infor-
mation, one of dealing with specific information in pldnt taxonomy and a
Hungarian botanical periodical of great traditions. The traditions of this
periodical is derived from a period of Hungéarian Science history important
even for world Science (Smil 2001). From our point of view is worth to note
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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 (1903-19657).

Materials and methods

Materials: The following journals have been used for the case study:

1. The NetWatch series of the leading scientific journal Science publis-
hed in Washington D.C., USA by the American Association fér the Advan-
cement of Science Science, focused on generdal International scientific Infor-
mation (Kaiser 1998-2001, Leslie M. 2002-)

www. sciencemag.org/cgu/content/full/

2. Taxon published in Vienna by the International Association fér Plant
Taxonomy focused on to systematic and evolutionary biology with emphasis
on botany (Editor-in-Chief T.F. Stuessy, Associate editors E. Horandl, V.
Mayer)

http://www.botanik.univie.ac.at/iapt/taxon/index.htm

3. Acta Botanica Hungarica, a Hungarian botanical periodical of great
traditions, a leading Hungarian botanical periodical (Editor-in-chief A. Bor-
hidi, Managing Editors: L. Lokds, L. Peregovits 1999-2003)

http://www.akkrt.hu/journals/abot.

4. The methodology was that adopted earlier, completed recently du-
ring the editorial work of BioT&r Electronic. Science NetWatch was monito-
red weekly beginning with 1998, Taxon and Acta Botanica Hungarica were
monitored for 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 for 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 alsé during graduate and postg-
raduate teaching process jointly with our students writing their essays on
plant anatomy, morphology and systematics.

Beginning with 2001 botanical E-documentation has been introduced
alsé for 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.

http://binet-biotar.vein.hu
BioTar Electronic - BTE, Graduate Students Works, eg. Bartl 2002, Hor-
vath and Szab6 2003, see a sample page of the later reference alsé in Annexe
3.).
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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 for the scientific plant names mostly on
Yahooo (Science — mBiology — > Botairy —» Images), or Google search
engines (Szab6 and Siki 1998-, 2003— Lampinen et al. 2001).

In somé cases comparative tables have been compiled irom search re-
sults performed in Hungarian and different EU languages (cf. for 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 Hungarian botanical journal (Acta
Botanica Hungarica cf. Borhidi et al. 1999-2002) has been als6 reviewed.

In Taxon URL references have been included mostly by North American
and by somé European authors. So for example a new Euro-Mediterranean
initiative in plant systematics has been started

http://www.euromed.org.uk,
an Internet directory for botany has been compiled
http://www.botany.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,
http://www.tdwg.org/tdwg2000/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:
http://www.inform.umd.edu/PB10/pb450/intr.html,
Willson et Manhart:
http://www.esdi.tamu.edu/FLORA/tfp/tfphomel.html).

American taxonomists initiated a series of floristic E-projects, eg. The

Fléra of North America Association, (2001), The Fléra of North America
(http://hua.huh.harvard.edu/FNA/),
Wundelrin et Hansen (2001) The “Atlas of Florida Vascular Plants”
(http:/lIwww.plantatlas.usf.edu/,
Watson et Dalwitz 2001), the Flora of Texas, an Internet homepage with In-
formation on California, another fér Florida plants (Wunderlin and Hansen
2001) foér education, research and conservation is alsé available via Internet
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(http://www.texasilora.org, http://www.calfléra.org/).
A checklist of the vascular fléra of the United States, Puerto Rico, and
the Virgin Islands was published on the Net, too
(http://lwww.esdi.tamu.edu/FLORA/b98/check98.htm).
There is a trend to publish high ranking botanical illustrations on the web,
as well
http://hua.huh.harvard.edu/HuCards/.

Valuable E-monographs have been compiled regarding the famihes of
vascular and/or flowering plants, representing a real Flowering Plant Gate-
way (cf. eg. Carr 2003, Texas A&M Bioinformatics Working Group, 2000:

http://biodiversity.uno6.edu/delta/angio/index.htm,

http://www.botany.hawaii.edu/faculty/carr/pfamilies.htm,

http://www.esdi.tamu.edu/FLORA/b98/check98.htm,

http://www.esdi.tamu.edu/FLORA/cgi/gateway_family?
fam=familyname),

Beside plant systematics (eg. Watson et Dalwitz 2001), plant ecology
and the E-presentation of North American biota is als6 on move

(http://www.bonap.org/).

The International Working Group on Taxonomic Databases (TDWG)
acting beside the International Union of Biological Sciences (IUBS) also
developed an international forum for biological data projects in order to
promote the use of standards and facilitate international exchange of taxo-
nomic data

(http://www.tdwg.org,
http://www.bgbm .fu-berlin.de/tdwg/2000/Presentations.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 plant Sciences and environmental Sciences as
compared to the series edited by M. Lesbe but both were quite irrelevant
for botanical taxonomy (Szabé et Siki 2002, 2003c, cf. Annexe 1., Table 1.)

Discussions

There are signs of E-communication penetrating in the botany, bat 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 nét avoid completely the new pheno-
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mendn of E-botany, bat 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 f6ik 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 plant
systematics. Evén The Tree of Life (Maddison 1998-, Sogin and Patterson
1998-) is cited only in a figure, but nét 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 for
example about progress in techniques and methods (Endress et al. 2000)
— computer technique is considered just one of the many possible new
methods for cladistics (and it is n6t even mentioned as an important tool
for molecular systematics) with no E-references cited among the almost 500
titles referred in the paper. Similarly no E-databases on plant secondary
substances are cited by Harborne (2000) among the 50 references cited in
the subject.

Stace (2000), talking about plant 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. But no E-references are cited
regarding the E-possibilities of such an integration.

Plant 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 plant Sciences. There is amarked disc-
repancy between this statement, the E-boom of plant 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 irom molecular biology... even on DNA level.

One of the new E-methods in the study of plant biodiversity is the
Geographic Information System (GI1S), the tool used by plant biologists to
collect and process electronically spatial data in order to gain biologically
relevant information. Skov (2000) reviewed the hardware, software and other
tools, but 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 plant 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 alsé
included. The following E-contacts are mentioned:

http://pnp.huh.harvard.edu
(The plant names project. Access denied on 26th May 2003, szta), Cross
(1998, but 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 plant 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 Irom the paper of Reiseberg
and Birke (2001) on “The biological reality of 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 plant 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 plant world” at the turn of century
and millennium Gh. T. Prance (2001) alsé avoids to cite E-references. Ho-
wever Heywood (2001) refers on electronic sources when writing about new
electronic keys used for plant identification (PANKEY —

http://www.rbge.org.uk/pankey.html.
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Note: address nét found in 26th May 2003, szta), on CD-Rom keys (CA-
BIKEY), on taxonomic databases (TDWG) and on progress in taxonomy
(Blackmore 2002), on Euro+Med Plant Base Project (cf. Carine et al. 2000),
on Fléra of China (cf. Al-Shehbaz n.p., etc.), the ESFEDS database (Hey-
wood et al. 1984, cf. Idem 1998, 2001 ), on Fléra 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 Herbarium (Barker 1998), but 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 IlJubilee 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 of 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
[..]1 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 nét
realised, if [...] traditional publication and “ownership” are retained /but/
[.. .] 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 n6t really supported by our analysis. It is
true that plant germplasm Science is heavily represented on the web, but
genetic resource items are nét treated in this paper. Websites in botany are
well represented on the Internet, with many URL address’s with images (eg.

http://www.esdi.tamu.edu/FLORA/,

http://www.helsinki.fi/kmus/botpics.html.

Note: a search on fér this site in 26th May 2003 gave the following
result: The Internet Directory for Botany - Subject Category List and the
Helsinki mirror site of the Internet Directory for Botany - Alphabetical List
have been closed. The main page of the Internet Directory for Botany in
Canada is still accessible), with images on persons, with herbals and herbai
remedies (eg.

http://www.amfoundation.org/herbmed.htm),
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practical conservation and natural heritage (eg.
http://splash.metroke.gov/wlr/pi/salvage.htm.
Note: access denied on 26th May 2003,
http://infoweb.magi.com/ehaber/main.html),
dendrology and tree ring studies (eg.
http:// www.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, bdt 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 tlm of millennia. This is n6t the case with smaller
national languages.

6. Conservative attitlidé (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 alsd
by translations, by passing the language barriers in E-botany (Crystal 2001,
Montgomery 2001).

8. The journal Science reviewed regularly relevant scientific websites,
bat was relevant for 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 1.

Table 1.

Guided Internet Tours in Plant Sciences (1)
using

Science Watching the Net
Scientific Websites presented by NetWatch (Science, Washington DC.)
Recommended for Hungarian students of environmental biology
Vol. 1.: 1998-2002, Vol. Il: 2002-

Compiled by:
A.T. Szabd (reviewer)
A. Siki (techical assistant)

BioTar Electl_’onic
Neumannia
BTN: 1015/2003

URL addresses of botanical relevance reviewed in Science
(Kaiser 3rd April 1998-2001, Leslie 15 June 2001-,
excerpts from Szab6 and Siki 2002, 2003c)
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Annexe 2.

according to search results ofBartl (graduate student) and Szabd (tutor)

Litium on the Internet

2002

Total number o£hits: 59900

Evaluated web sites: first 40 (Note: somé taxawere searched alsé separately)

1. Search results for Litium (Yahoo, Science, Botany)
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2. Yahoo results for Lilium (excerpts from tlie URL addresses of the first 32
hits)

(Baitl and Szab6 2002)
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Atutese 3.
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A sainple pags frontthe essayof E Horvéath (2003) on E-leaming insystematic botany

using tlie standard Hungarianbotanical texthook edited by G. Tmicsanyi (2001)

I11. PH.: Angiispennatophyta — Zarvatermok 260
CL... Dioofyledopsica - Kétzikiiek 261
SUBCL.: Megroliidee - LiliorfadkeS’E&c 263
ORD,: Megjtoliales - Liliomfe-viragliak 263
Fant.: Magnoltaceae - Liliomfafélék 263
Liriocienctron tulipifera amarkai tulipanfa
Céar G Dr,2003, Vaseuar F|a|t Far6 g/Access Psge IWVETsityof HavrelK
http/ AfAfrsvbotanviOVi-ai j& tfw M Sw tow rjli
Fam.: Annonanceae - Annottafélek 263
Anrona
muricata - tuskés anndna
Aratora cherinola
Xyiopia fejék
en-twixyfiival (IsfZiXivfctrrfsim k- (OurG, 0,. 2003)
Fant.: Mvristicaceae - Muskatdiofélek 263
Mynslica fragans valodi muskatdio
<LEMiyfaerAwi.iUMtt (Cin-G, D, 2003)
ORD.: Aristolochiaies - Farkesdmaviraglak 263
Fam.: Aristolochiaceae -  Fakasalmafélék 263
Avristolochia clemetitis - kozonséges farkasalma
Twabbi farkasalma fajok: A. gdetfa, A. bracteata,
(Gi/r G. D..2003)
OED.: Laurales ~ Babérviraglak 264
Fant.: Lauraceae - Babérfélek 4
Laurus nobilis - babér
Cittramomumaromaticum - kinai fehéjfe
Cinnamomumcanmphora - kamforfe
Perseaamericana - awokadd
kin firmv.taMyfdwali <:JufaattWi:oT/hirJite (Cs/r G. 0..2003)
ORD.: Piperales - Borsviraguak 64
Fam.: Piperaceae - Borsfélek 4
Piper mgrum - fekete bors
wrfriCMivM wAarai t& i"B/cariixar.kbt Ca/r G. 0..2000)
ORD.: Nynpheeales WTiindarézsa-viraguak 264
Fam.: Nvnmltaeaecee wT(ndardzsafélék 264
Mymphee alba mfehértlindémazsa
Hymphaea lotus <hévizi tiindérrazsa
var. thennalis
Victoria anazonisa amazoni tindétrozsa

t&.raafykm/nvtnhofhn (QiirG. o, 2002)



