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1. BEVEZETES

A mecseki neogén rétegek palynologiai vizsgalatinak
indité okai és koriilményei

Az 1956. év folvaman a mecseki, Magyaregregy kornyéki miocénkori
makrofléra-leléhelyek palynolégiai vizsgélataval bizott meg a M. All. Foldtani
Intézet akkori vezetGje. A lel6helyek anyaganak értékelése kiegészitette a
makroflorisztikai kutatasokat. Egészen 1j eredményeket adott a Mecsek
hegység egykori teriiletének vegetdciéjara, nem utolsésorban a lagyszard
novényekre, valamint az iiledék faciesjellegére vonatkozéan.

Az els6é tajékozodé jellegli vizsgalatok soran a Magyaregregy kornyéki
lelshelvek palynologiai adatait a keleti Mecsek néhany makrofléra-lelGhely
(Nagymanyok, Zobak, Mecseknadasd) mintdinak palynoldgiai adataival ve-
tettem ossze. A vizsgalati eredmények alapjan kisérletet tettem a lelGhelyek
id6ben egymasutan kovetkezs rétegeinek palynologiai értékelésére.*

A Magyaregregy hataraban levs almaspataki makrofléras lelGhelyek két
rétegsorat értékeltitk (Nacy E. et PALranvy 1. 1958, 1960). A lelhelyek min-
tankénti szazalékos adataibdl késziilt diagramok szerint a rétegsor aljan fleg
a makroflorisztikai, a rétegsor felsé részén inkdabb a palynolégiai adatok voltak
értékelhetSk. Megallapitottuk, hogy a kiemelt fajok esetében a makro- és
mikropaleobotanikai adatok egymast szerencsésen egészitik ki (L. c.).

1957. év nyaran a Mecsek hegységheli részletes térképezési munkalatokkal
kapcsolatosan a mecseki firdsok miocén kézetanyaganak palynoldgiai vizs-
galatdba kezdtem. A vizsgalatok célkitilizése az volt, hogy felderitse a Mecsek
hegyvség paleozdos—mezozdos tombje koriil elhelyezkedd neogén kifejlGdési
teriiletek Gsnovénytani képét és az ebbdl megallapithat6 Gsfoldrajzi, Gsklima-
tolégiai és iiledékképzbdési koriilményeket.

A vizsgalatok felhasznalhatdsaga érdekében elGszor az alapokat kellett
megteremteni. A kutatds elsé eléfeltétele az elGkeriils szamos uj faj és genusz
leirdsa volt. Csak ezutan keriilhetett sor a fenti, célkit(izésiil jelolt Gsnovény-
tani értékelésre.

A morfolégiai leiré, nomenklatirai, taxonémiai munkalatok mellett az
atvizsgalt nagy anyagmennyiség mar elGzetesen lehetévé tett bizonyos, az

* ,,Beszdamold az észak-mecseki miocén palynoldgiai vizsgdlatok eddigi eredményei-
r6l.” — Magy. Biol. Tédrs. Bot. Szakoszt. iilésén 1958. ITI. 25-én elhangzott el6adéds.
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anyag értékelésére vonatkozo, médszertani kisérleteket (Nacy E. 1958, 1960),
s6t a teriileten dolgozé geoldgusok és paleontolégusok szdméara is szolgaltat.-
hattunk bizonyos adatokat (Nacy E. 1962).

Koszonetemet kell kifejeznem pr. FtLor Jozser akad. lev. tagnak, a
MAFI igazgatéjénak a téma kidolgozdsdnak és a monogrifia megjelenteté-
sének lehet6vé tételéért, pr. HiAmor GEza fGosztilyvezetének a Mecsekben
gylijtott alapszelvények anyaginak dtengedéséért, DrR. GROssz ApAM egyetemi
adjunktusnak a rendelkezésemre bocsatott mintdkért, valamint Dr. So00
REzsé akadémikusnak, néhai DR. ANDREANSZKY GABOR kandiddtus és Dr.
GrEGUss PAL biol. tud. doktora, professzoroknak szakmai iranyitasukért.
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ITI. A MEGVIZSGALT MINTAK RETEGTANI HELYZETE

A palynolégiai kutatomunkat a mecseki neogén rétegsorat harantold

fardsok vizsgélataval kezdtem, megallapitva az id6 fiiggvényében tortént
fléravaltozdsokat, majd a vizsgalatokat horizontdlis irdnyban is kiterjesz-
tettem.
A kiindulési alap a Hidas 53. sz. 1126 m-es mélyfurds volt. A furds réteg-
sora a mezozdikumra telepiil6 felsGhelvéti, torton, szarmata és pannon réte-
geket tarta fel, ezért alkalmas volt a mecseki neogén jelentds idGegységében
a fléravaltozasok megallapitasara.

Az alséhelvéti képzGdmények vizsgalatahoz més furasok mintdit hasz-
naltam fel. A Szdszvar 8. sz. furdsban a terresztrikus osszletet, a Pusztakis-
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1. abra. A -1 Mecsek teriiletén megvizsgalt fardsok és feltardsok vazlatos hely-
szinrajza HAMOrR G. 1964. utdn. — 1. Furds jele és szdma, 2. felszini feltdards
Fig. 1. Sketch map of the localities at which the samples discussed in this volume
were collected (after G. HAMOR, 1964). — 1. Sign and number of borehole, 2. outerop
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2. abra. A megvizsgélt rétegsorok feltételezett sztratigrifiai osszefiiggései. — a=furds,
b=felszini feltards, c=bdnya; 1. homok, homokks, 2. agyag, 3. marga, 4. agyagmaérga,
5. mészks, 6. konglomerdtum, 7. szenesedett novényi maradvény, §. vulkani eredésii
kézetek, 9. mészmérga, 10. készén, 11. homokos agyag, I12. a halpikkelyes osszlet
hatéra
Fig. 2. Hypothetical stratigraphical correlations of the examined sedimentary sequence.
— a=borehole, b=outcrop, c=mine; 1. sand, sandstone, 2. clay, 3. marl, 4. clay-marl,
5. limestone, 6. conglomerate, 7. carbonized plant remains, §. igneous rocks, 9. calcareous
marl, 70. coal, 11. sandy clay, 72. boundary of the fish-scale-bearing sequence
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falu VI. sz. és a Zengévarkony 45. sz. furdsok a limnikus Osszletet tartak fel.
Idérendi sorrendben a Komlé 120. sz., majd a Zeng6varkony 59. sz. furasok
vizsgalata kovetkezett, amelyek a felsGhelvéti halpikkelyes osszletet és a slir
rétegsorat foglaltdk magukba. Ezzel a Mecsek neogénjének vertikdlis szelvénye
teljessé valt.

A vizsgalatok horizontalis kiterjesztése érdekében a mar emlitett furdsok,
felszini feltdrdsok anyagainak vizsgdlatdt jo néhdny furds, feltdrds anyag-
vizsgalataval egészitettem ki (ldsd 1. dbrdt).

A megvizsgalt furasok és felszini feltdrasok teriileti eloszldsa a kovetkezd:
a Mecsek hegység E-i részén Szdszvar 8. sz. frds, Kisbattyan 1. sz. f., a szdsz-
varbanyai Kérhazvolgy és a varaljai Pocsétasarok képviselte az alséhelvéti
szérazfoldi és limnikus oOsszlet felszini feltdrdsait. Az EK-i részen a Hidas
53. sz. furas, a Hidas-banyabeli 2., 4., 5., 6. barnakdszéntelepek mintdi, a
Hidas 105. sz., H. 91. sz., H. 89. sz. és H. 88. sz. furdsok barnakdszéntelepes ossz-
letének mintdi, a Mecseknadasd koriili felszini feltdrdsokban a halpikkelyes
agyagmarga makrofléras lel6helyei; DK-en a ZengGvarkony 45. és 59. sz.
fardsok, a Pusztakisfalu VI. sz. furds; a D-i elGtérben a Pécsvarad XLIV. sz.
firds; a Ny-i részen a Komlé 120. sz. fards és a Magyaregregy kirnyéki fel-
szini feltarasok vizsgdlatdt végeztem el (2. dbra).

A Magyaregregy kornyéki novénymaradvanyos lel6helyek részint az
als6helvéti limnikus osszletbdl, halpikkelyes agyagmdrga és tufitrétegek
(Kisréti-arok, Almdspatak), részint a fels6helvéti tufitbél és a halpikkelyes
agyagmarga rétegekbdl (Farkasordité, Leanykd) keriiltek ki. A teriilet fold-
tani vizsgalatat és térképezését vezeté HAMOR G. rétegtani beosztdsit vettem
altaldban alapul. KorECZNE LarY 1. (1968) Foraminifera-vizsgilatai néhany
specidlis szakaszon, fileg faciologiai kérdésekben adtak biztos tdmpontot,
amikor ismeretlen okoldgiai igényti planktonszervezetek keriiltek el6. A Hidas
53. sz. firds pannon rétegsoraban az alemeletek elhatdarolisidt Barraa F.-nek
(1964), a Mollusca faundra vonatkozé biosztratigrfiai értékelése tette pon-
tosabba.

A kelet-mecseki vizsgalati eredményeket egy teljes nyugat-mecseki neogén
szelvénnyel hasonlitottam ossze. Ez az adatmennyiség alkalmas volt palyno-
logiai adataival a mecseki neogén fléra jellemzésére. )
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II1. A TERULETRE VONATKOZO
EDDIGI PALEOBOTANIKATI EREDMENYEK

A mecseki miocén paleoflérajanak feldolgozdsa a mult szdzadra nyulik
vissza.

Staus M. hatdrozta meg (1878, 1889) Bockn J. és Hormann K. gytijtési
anyagat az alsémediterran Ssszlethdl és tufabol. A fosszilidk Ofalu, Mecsek-
nddasd, Hidas, Varalja, Zobdk-puszta, Koml6, Abaliget, Tekeres és Mecsek-
rakos lelGhelyeirdl szarmaztak. 36 fajbol 4116 fléra keriilt el6, amelybdl 2 Fungs,
4 Gymmnospermae, 26 Dicotyledones és 4 Monocotyledones. 14 faj volt alkalmas
a kor megdllapitasara. STAUB szerint a fléra az idGsebb mediterrdnba sorol-
hatd, de a legidGsebb miocén, ,,s6t ennél régibb létegekben fellépd fajok tul-
nyomo6 szdmban kimutathaték™ (1882. p. 21) Négy 14j fajt ir le (Quercus Bick-
hii, Ficus Haynaldiana, Physolobium Ettingshawseni és Pterocar, pus Hofmannii).
A fléra legtobb faja a pillangésvirdgtiakhoz sorolhaté, mennyiségi sorrendben
ezek utdn a Laurus-félék kovetkeznek (1878. p. 135). STaUB e fléra segitségé-
vel rekonstrualja a Mecsek harmadkori téjképe’t Stirti, nagy csapadékigényti,
partmenti, szubtrépusi erddt tételez fel és 18—20 °C hémérsékleti atlaggal
jellemzett ,,insularjellemti éghajlat”-ot (p. 139). Edesviz (folydk, tavak)
jelenlétét tételezi fel a flora alapjan. A flérarokonsdg szerinte szubtrépusi,
kelet-azsiai. kelet-indiai, észak-amerikai, mediterran és a mai Kaukézusra
utald. Olyan fajokat is emlit, amelyek a Karolina-szigetekre, az Antillakra és
a trépusi Azsiara utalnak (éppen a pillangésok, p. 141). Az akkori nagyon
kevés irodalmi adat alapjin és ETTINGSHAUSEN személyes segitségével ossze-
4llitott dolgozat sok megéllapitdsa ma is alapvets a mecseki fléra értékelésében.

ANDREANSZKY . (in ANDREANSZKY et KovAcs 1955. p. 8) STAUB e munkéjét
értékelve kifejti, hogy a fléralista nem teljes, nem szabatos és az osszedllitott
floraegyiittes sem felel meg a fléra képének. Bar ellenvetései indokoltak, mégis
orvendetes, hogy mar a mult szdzadban valaki elkezdte a mecseki fléra fel-
dolgozdsdit a rendelkezésre all6 anyag alapjan. Staus fléralistdjat osszevetet-
tem ANDREANSZKY 1965-0s munkajaban levével (p. 122—129). A Staus altal
kozolt 26 fajbol 7-et emlit ANDREANSZKY Magyaregregyril és 7-et mas hazai
harmadkori lel6helyekrdl, ez 50%-nal tobb. PALFALVY 1964-es floralistajaval
osszehasonlitva (pp. 186—188) még nagyobb a megegyezés, mert két faj
kivételével STAUB valamennyi emlitett fajat megtaldlta a Mecsekben.

A fléraképet illetGen STAUB eléggé ravilagit a kelet-azsiai fléorarokonsagra.
Targyilagossagara vall, amikor azt irja: ,tudoményos tények alapjan meg-
kisértjiilk a Mecsek hegység volt harmadkorbeli tajképét phantasiankban
visszavazolni” (1878. p. 137). Kell§ évatossagot tantsit a fajok értékelésében
is (p. 140), amikor éppen a pillangésok flérarokonsagat emlitve, azzal zédrja
sorait: ,melyekrdl egyelére tobbet nem mondok™.

ANDREANSZKY (. 1949-t6l kezdSdden tanitvanyaival végezte a Mecsek
hegységi miocén makrofléra feldolgozasat. Szamos részletadaton kiviil (1951a,
1954, 1955 sth.) a magyarorszagi harmadidészaki flora- és vegetdcitorténeti,
paleoklimatoldgiai képek értékelésénél mindig messzemenden figvelembe vette
a mecseki, s kulonoskeppen a magyaregregyi makrofléra maradvanyegyiittest
(1954, pp. 263, 268: 1955. in ANDREANSZKY et Kovics pp- 14. 81, 87, 90—91,
109—139; 1959. pp. 281—282).



(11) - - ) 243

PALraLvy L. részt vett a fent emlitett gviijtésekben is, majd tovabbi gy ijté-
sek eredményeképpen dolgozta fel Magyaregregy kornyéke (1953) majd a Mecsek
hegység helvét—torton flérdjat (1964). Ez utébbiban a Hasds M. éltal fel-
dolgozott Diatomdlkkal egyiitt 280 faj szerepel. Az egyiittesben a zarvatermdk
uralkodnak. A flérat 6sszehasonlitja a hazai és a kiilfoldi harmadkori flérakkal.
ANDREANSzZKY-val egyetértésben a flérarokonsidgot a tavolkeleti, szubtrépusi
vegetaciéra utalénak tartja. Kovetkeztet az egykori novénytarsulasokra,
paleoklimatoldgiai valtozasokat dllapit meg. A vegetdciétipusokat és a Hivor
G. altal felallitott (1964) idedlis szelvénnyel Osszevetett vegetacidtipus-vilto-
zasokat is kozli.

Haraszry A. (1957) vizsgalta a hidasi barnakdészénbanyabél szarmazo
famaradvényokat (xyliteket). Megallapitotta, hogy a maradvényok fenyd-
félék, a Taxodiaceae csaladbol. Harom tipusuk van: 1. a mai Sequoia semper-
virens KNDL. fosszilis megfelelGje a Zaxodioxylon gypsacewm KRAUSEL, 2.
a Qlyptostrobus pensilis KocH fosszilis formaja a Glyplostroboxylon tenerum
ConveN1z és 3. a Taxodium distichum RicH. fosszilis fajnak megfelels a
Taxodioxylon taxodiz GOTHAN.

Hag6s M. et PALFALVY 1. (1963) a magyaregregyvi Farkasordité-arok diato-
maés iiledékeinek vizsgdlata soran 3 Gj Diatoma fajt, 2 4j varietast, 3 ij format és
2 uj Chrysostomuwm fajt irtak le, s a rétegsort paleockoldgiailag is értékelik.
BArpinE Bexe M. (1964) mecseki felszini lelGhelyek és mélyfirasok miocén
Coccolithophoridait vizsgalta. A helvétibdl és a szarmatdbdl eléggé szegényves
fléra keriilt el, a torton rétegek egységes vegetacioképet mutatnak, a nyiltabb
tengeri képzédmények Coccolithophoriddikban gazdagabbak.

Boxa J. (1964) dolgozata felsorolja a Mecsekbdl elSkeriilt Coceolithopho-
ridakat és ) fajokat ir le. A vizsgalt anyvagot lel6helyenként, illetve fardson-
ként rétegtani tablazatba foglalta. Megemliti paleogén alakok felsGpannonba
tortént athalmozodéasat is.
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IV. VIZSGALATI MODSZER

Anyaggyiijtés

A jelen dolgozatban ismertetésre keriilé palynolégiai mintaanyag gyjté-
sénél a kovetkezGképpen jartunk el:

A Magyaregregy kornyéki felszini feltarasokbol 20 em-enként, s ezen kiviil
anyagvaltozasonként vettiink mintdt. Eléfordult az is, hogy egyes helyekrdl
(pl. Mecseknadasd, Zobdk sth.) sszehasonlitas céljabdl ecsak egy-egy mintat
vettiink.

A furdsok anyaganak gytjtése anyagvaltozasonként, illetve a palynolé-
giai kutatasra alkalmasabb rétegekbél str(ibb, a pollenszegény oOsszletekbdl
(pl. mészks, kavicsrétegek) ritkdbb mintavétellel tortént. A gytijtott anyag
zomét a M. All. Foldtani Intézet altal mélyitett alapfirdsok mintdi adtdk,
ily médon alapszelvények alltak rendelkezésemre, bdséges mintaanyaggal.

2. Feltardas

A feltaras modszere a minta minéségéhez alkalmazkodott. A megvizsgalt
anyagok zome agyagmarga, marga volt, ezek feltirdsa a szokdsos sésavas,
ecetsavas, sziikség esetén fluorsavas mddszerrel, a lignitmintdk feltarasa
salétromsavas modszerrel tortént. A feltardsi munkdkat DR. NAGYLAKI
MIKLOSNE végezte.

3. Mikroszkopi vizsgalat

A glicerinzselatinos, tartés prepardtumok vizsgalatat Zeiss Nfpk bino-
kularis, biolégiai kutaté mikroszképpal végeztem: 1,30 apertirdju 90X -es
objektiv és mikrotar lencsékkel fényképeztem. A fényképek altaldban 1000 X -es
nagyitassal, a részletfelvételek 2000 X -es nagyitassal késziiltek.

4. A palynologiai hatdirozds

Miutan a magyarorszagi miocén pollenfléra tudomanyos vizsgalata még
nem tekint nagy multra vissza, a feladatok nagyon sokrétiiek.

A Dbotanikai vonatkozasok felkutatdsat elsérendt feladatomnak tekin-
tettem. Az Osszehasonlité recens spéra-pollen anvag jo részét a Nemzeti
Muzeum herbariumabdl, méas részét hazai és kiilfoldi arborétumokbdl szemé-
lyesen gytijtottem.

A lehetGség mértéke szerint megkiséreltem a fosszilis egyiittesekbe oko-
l6giailag is beilleszthetd formak recens megfeleldinek attekintését. Ha azok

dont6 morfolégiai érvek mellett — a vegetdcidképbe is beilleszthetdk,
akkor az azonositds jogosnak tekinthets. Ha csak a morfolégiai adottsigok
voltak megfeleléek, az okolégiaiak nem, akkor két eset allhat fenn: 1. vagy
allochton, tavoli eredettel kell szdmolnunk, 2. vagy a faj 6kolégiai adottsagai-
nak megvaltozasat kell feltétezniink.

A kozel egyidejii rétegekbdl valé bemosds és az idGsebb rétegekbdl valéd
athalmozédas lehetGsége sziikségessé teszi az idGsebb rétegek spoéra-pollen
anyaganak ismeretét is.



9. A fajok leirdsa

Teljességre torekedve, figyelembe vettem az egyetlen példanyban, vagy
igen kis szamban elGkeriilt fosszilidkat is. Ismerve az egyes novényfajok
nagyon eltérd spoéra-pollenhozamit s a valtozé fosszilizdciés koriilményeket,
az a véleményem, hogy egv-egy példany is jellemzd lehet egy egyiittesre, vagy
egy adott idGegységre.

Az ismert és az uj formak leirasa és elnevezése, rendszertani besoroldsa
vezet el a morfoldgiai és taxonémiai, nomenklaturai kérdéscsoporthoz. Az egyes
példanyok leirdsanal THOMSON et PrLuG (1953) és ERDTMAN, G. (1952) dltal
alkalmazott morfoldgiai terminolégiat alkalmaztam, sziikségszertien figyvelembe
véve a legijabb irodalmat is.

Az 1uj fajok leirasandl a Nemzetkozi Botanikar Nevezéktani Szabdlyzat
elGirdsait messzemenden figyelembe vettem (1961. p. 15: “The Rules and
Recommendations apply throughout the plant kingdom, recent and fossil.”).
A paleobotanikai értékelés érdekében mindenkor — a lehet&séghez képest —
az egykor élt novényre prébaltam kovetkeztetni. Figyelembe vettem a leirt
makrofosszilidkat is.

Sporae dispersae-rél lévén sz6, a fajok leirdasa a holotypushoz kotott, s
ezért a holotypust fényképen — részleteiben is felismerheten — prébéltam
abrazolni, ha sziikséges, rajzokkal is aldtamasztani.

6. A nomenklatiira

A fajok elnevezésénél is egvediili alap a Botanikai Szabdalyzat. A morfols-
giai terminoldgiabdl alkotott mesterséges nomenklaturat csak atmenetnek
tekintem és alkalmazom, a fosszilis spérdk és pollenek botanikai vonatkozd-
sainak kideritéséig. A prioritds szabalyat alkalmazom. Ha a kutatasok egy
spora vagy pollen recens megfelelGjét ismertté teszik, ekkor helyesnek tartom
— az ismeretek mértéke szerint — a fosszilis faj nevében is kifejezésre juttatni
a botanikai vonatkozasokat.

A spérak és pollenek elnevezésénél, a Code-dal egyezGen (Art. 9. 2 és
Recom. 20 B), altaldban a ,sporites”, , pollenites” végzbdést alkalmaztam.
Ennek értelmében a Prrue altal 1953-ban kezdeményezett (-sporis, -pollis:
in Palaeontographica 95. B, p. 86) roviditéseket a szerzék nevének és érvényes
kozlési idejének valtoztatasa nélkiil, kijavitottam.

7. A rendszerezés

A legrégibb felfogdsok kozott szerepel a spordk, pollenek mesterséges
[MonL H. 1834 (in BerrscH K. 1942 p. 1): REinscH P. . 1884; BENNIE J. és
KipsTox, R. 1886; Barizs I. 1896 sth.) rendszerezése mind fosszilis, mind
recens pollenekre vonatkozéan. IdGsebb geolégiai korok spérdinak, illetve
pollenjeinek mesterséges, ill. morfolégiai rendszerbe val6 besoroldsa hidnyos
ismereteinkbdl kovetkezik. Legtobb esetben a spéra-pollen és a makrofléra-le-
letek osszefiiggéseirdl is kevés fogalmunk van.

A fels6kréta, alsétercier Angiospermae tomegei, annak ellenére, hogy mai
feltételezéseink szerint sok rendszertani egységiik kipusztult, kézelebb hoz-
haték a recens taxonokhoz — a trépusok, szubtrépusok flérajanak jobb meg-
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ismerésével. IdGben a mahoz kozeledve, a fosszilis maradvanyoknak a mai
novényvildghoz valé kapesolata mind tébb.

A palynolégiaban kialakult az a vélemény (THoMsON, P. et PrLuc, H. 1953,
p- 6: NaGgy E. 1958, p. 12; Poroxnig, R. 1960, p. 24), hogy a quarterben, a fiatal
tercierben altalaban besorolhatdék a pollenek-spérak a mai névényrendszerbe.

WobEeHOUSE, R. P. (1933, 1935), Poroxit, R. és munkatdrsai (1934,
Raarz, G. V. 1937; THiErGART, F. 1938; R. Por., THOMS. et THIERG. 1950)
a tercierben — recens Osszehasonlité anyag alapjan — a lehet8ség szerint
a természetes novényrendszerbe osztottak be a spérakat és polleneket. Je-
lezték a bizonytalansagokat is és az ismeretlen rendszertani helyzet(i spora-
kat, polleneket is leirtdk.

TrOoMSON et PFLUG (1953) teljesen j morfoldgiai rendszert dllitottak fel,
sok esetben figyelmen kiviil hagyva a prioritdsi szabalyokat.

R. PoroN1t — a ,,Synopsis” harom kotetében (1956, 1958, 1960) a
species és genus rendszertani kategériakat megtartva — a magasabb katego-
ridk szamara — mesterséges rendszert alkalmaz.

TRAVERSE A. (1955) a természetes rendszerbe osztja be a spérdakat, polle-
neket, az ismeretlenek szamara uj rendszertani egységeket alkotva.

A fosszilidk besorolasdra vonatkozéan So6 R. , Fejlédéstorténeti novény-
rendszertan”-at (1953, 1963) vettem alapul és igvekeztem fajaimat az isme-
reteim foka szerinti helyre besorolni.

8. Az értékelés
Az értékelés két 16 iranyban torténhet, a kutatas foka szerinti sorrendben :
I. a megtalilt maradvanyt sztratigrafiai tényezének tekintve, csak rétegazonositds
céljara haszndlni fel;

2. a maradvdnyokat botanikai objektumoknak is tekintve, az ebbdl levonhaté
kovetkeztetéseket is értékelni.

1. Sztratigrafiai tényezdéként felfogott maradvanyok jelenlétét a kovet-
kezGképp értékeljitk : megjelenését a rétegsorban, dominanciajat, csokkenését
és eltlinését. Jelenlétiikbdl, illetve hianyukbdl is kiovetkeztethetiink bizonyos
— f6leg paleogeografiai — tényekre, pl. partkozelre, parttavolra. Megéalla-
pithatjuk, hogy a spéra vagy pollenfaj, illetve egyiittes bizonyos emeletre,
szintre jellemzs. Az iiledék oxiddciénak kitett, vagy ki nem tett voltara is
kiovetkeztethetiink a spora-pollenanyag mennyiségébdl, illetve megtartdsi
allapotabdl (Nacy E. 1958).

2. Paleookolégiai, paleoconoldgiai, paleoklimatolégiai, faciologiai adat-
szolgaltatdsokhoz mdar jelentds botanikai ismeretek sziikségesek. Iddsebb
geoldgiai korok vizsgdlatdndl a paleobotanikai ismeretek kevesebb, fiatalabb
geoldgiai korok esetében tobb kovetkeztetés megtételére alkalmasak.

A mecseki anyaggal kapesolatosan kisérletet tettem JEKHOWSKY, B. és
munkatdrsai dltal a francia olajiparban alkalmazott gyors kiértékelési méd-
szernek, némi médositassal val alkalmazdséra, vagyis bizonyos spériak, polle-
nek morfoldgiai alapon vald 6sszevonasdra. A modositasra az anyaggyiijtés
eltéré modja, a fiatalabb geoldégiai kor és a vegetacié mas jellegli osszetétele
miatt volt sziikség. Ennek eredményeképpen palynoldgiai zéndk felallitdsa
valt lehetségessé (Nacy 1960, 1962).
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V. RENDSZERTANI LETRO RESZ

A fajok leirasat lasd az angol szévegben.

VI. A SPORA-POLLENSPEKTRUMOK ERTEKELESE

1. Vegetacioképek

Az egyes furasok és feltarasok pollenspektrumaiban a kovetkezd vege-
tacio- tlpusokat kiilonboztettem meg: 1. lap-, ill. mocsarerdd, 2. vizparti liget--
erdd, 3. parttdl tivolabb esd kevert lomberdd, 4. hegylabi, hegyoldali tiileveli
és lomberds.

1. A ldp-, ill. mocsdrerdd vegetacid-tipusba a kovetkezs fajo-
kat soroltam: légzacské nélkiili Coniferae s. str. (Taxodiaceae, Cupressaceae),
Alnipollenites verus, Betulaepollenites sp.-ek, Nyssapollenites sp., Myricipites,
Jussiaeapollenites, Cyrillaceaepollenites speciesek. Edesvizet jelolnek még az
Ovoidites ligneolus R. Pot. és Utriculariaepollenites, Sparganium, Nymphaea-
ceae, Trapa genusok speciesei is.

2. A vizparte ligeterdd tagjai a Caryapollenites, Pterocarya
sp.-ek, Platycarya, Tricolporopollenites cingulum, Saliz, Liquidambar, Pityos-
porites labdacus (Pinus palustris-nak feltételezett része), pafranyfélék, Lygo-
dium-félék, Polypodiaceoisporites, Verrucingulatisporites, Osmunda-fé1ék, Leio-
triletes, Monoleiotriletes, a Polypodiaceae csalad (Laevigatosporites haardti,
Polypodiidites stb. fajai), mohaspérak.

3. A parttél tavolabb es6 Levert lomberdd a ligeterds vegetacio-
tipus terméhelyétdl a hegylabig htz6doé lehetett. Természetesen — az expo-
sitiétol fﬁvgden — esetleg arra is felkapn,szkodott Mindezekb()'l k(i\ etkezik
Ulmus Zelkova- felek, a Frzgaceae Cbalad leunagyobb része, Tzlmreaev bapom-
ceae, néhany Palmae, Podocarpus, Ginkgo, Flacourtiaceae, Acer, Araliaceae,
Lauraceae, Ericaceae, Cornaceae, Caprifoliaceae, Ephedra-félék, 6'0) ylus, Mal-
vaceae, Artemisia, Helzotropwm, llex, Rhus-félék, ﬁ'?zgellzm(ltm fajok.

4. A hegyoldali tilevelw, il. lomblevelttvel kevert
erd 6 hidegigényt, Carpinus, kevés Fagus és a kiillonbozd Pinus fajokbdl,
Dacrydium, Sciadopitys, Cedrus, Abies, Picea, Keteleeria speciesekbdl allt.

A pollenspektrumokbdl megallapitott paleoconolégiai diagramokat Gssze-
vetettilk a mintdak kézetanyagaval. A kézetanyag — mint ismeretes — a
spora-pollenanyag megmaradasat igen nagy mértékben megszabja. Mas
szempontbdl is figyelemreméltoak az egy-egy mintabol megszamolt pollenek,
sporak mennyiségi adatai és ezek helyes értékelése is. Helyes értelmezéssel
magyarazhaté meg, hogy pl. a hegyoldali erdéallomany pollenjeinek feldisu-
lasa nem minden esetben jelzi a vegetdci6 feldusuldsat. Jelezheti a beagyazé
medencerésztdl a szarazfoldi partvonal eltavolodéasat, illetve a vegetdci6 elti-
nését pl. transzgresszié altal. Ilyen esetben a hegyoldalon levs tavolabbi
novényallomany pollenje mutatkozik a spektrumban.

A Szdszvdr 8. sz. furds 533 m-ig tarto szakaszabol (48. abra) 311 db minta
keriilt vizsgalat ala. A furds konglomeratum, homokks, homok mintai nem
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voltak alkalmasak palynoldgiai értékelésre. A kevés pollen-spektrum a durva
tormelék kozé telepiilt agyvagmargabodl, mészmargabdl vald.

A fuaras alsé része 533 m-t6l 442 m-ig igen kevés, erGsen korrodalt sporat-
pollent és egyéb novénymaradvanyt tartalmaz, amely ésnévénytani kép meg-
rajzoldsahoz nem elegendS. A spéra-pollenanyag korrodaltsiga arra enged
kovetkeztetni, hogy a teriilet nagyon kevéssé volt vizzel boritva, s igy az eset-
legesen bedgyazott pollenek a szarazfoldi oxiddcié hatdsdra korrodalédtak.
Athalmozédasra utal a kevés mikroforaminifera-toredék és néhany, mezozoi-
kumbdl szdrmazé spéra jelenléte.

A 435 m-t6l 432 m-ig terjedd szakaszon van néhany kiértékelhets pollen-
spektrum, de itt is valtakoznak a j6 megtartasi spérakbdél—pollenekbdl 4116
spektrumokat tartalmazé rétegek, a korrodalt anyagot tartalmazo rétegekkel.
Az értékelheté mintakban a nedves okolégiai igényli egviittesek csak kevés
esetben lépik tul az 50%-ot.

Aranylag kisebb szerepet jatszott a szubtrépusi kevert lomberdd, a min-
takban uralkodé a hegyvidékre jellemzb Coniferae dllomény (49. abra). A folyo-
vizi—édesvizi Osszlet vegetacidképe szubtrépusi kevert lomberddre utal,
nagyon sok légzacskos Coniferae-vel, amelynek egy része a szubtrépusi lomb-
erddvel keveredett, f6leg annak hegyoldali allomanyat alkotva.

Szarazabb térszinen aljnovényként tételezhetck fel az Ephedripites hun-
garicus, Malvacearumpollenites rotundus, Ericipites sp., Heliotropioidearum-
pollenites gracilis, Pteracanthopollenites discordatus, Ilexpollenites fajok, Rhoipi-
tes sp. anyanovényei. A trépusi, szubtropusi flora kiegészitGje a kevés paf-
ranyfaj: Polypodiaceoisporites sp.-ek, valamint Osmundacidites gemmatus,
Leiotriletes sp., Monoleiotriletes gracilis.

Nedvesebb térszinre, lap-, ill. mocsarerdére utal a Taxodiaceae pollen
(kb. 14%), Alnipollenites wverus, Betulaepollenites betuloides, B. prominens,
Myricipites myricoides és a Jussiaeapollenites champlainensis. Az édesvizet
jelzi az Ovoidites ligneolus és az Utriculariaepollenites elegans.

Az in. terresztrikus 6sszlet felfelé durva konglomerdatum,
homokkd, riolittufa rétegekbdl all, amelyek tigyszélvan pollenmentesek. A rio-
littufaba zart margakozbetelepiilésekben néhany pollen és kevés novényi
szovetmaradvany taldlhat6. A furds legfels§ vizsgélt mintajaban (26—27 m
kozott) érdekes maradvanyegyiittes van. A rendkiviil szegényes Angiospermae
(Myrica, Ulmus, Tricolporopollenites microhenrici) és ugyancsak kevés Gym-
nospermae mellett, kizarélag sporak talalhatok. A fajokban rendkiviil gazdag
sporaanyag egy része — feltételezhetGen — a folydpartrdl szarmazé pafranyos
maradvanya. Az anyag jé megtartasa és fajokban gazdag volta miatt nehezen
elképzelhets, hogy valamennyi idGsebb osszletb6l mosédott volna at annak
ellenére, hogy elég sok a régies forma, pl. a Gleicheniaceae. Ez utébbiak mérete
joval kisebb a BorcmOvITINA Aaltal leirt alsokréta formakénal.

Ez utébbi minta spektruma, a sok spéraanyaggal, teljesen azonos a Kis-
battyan 1. sz. fards néhany megvizsgalt mintdjaval. (A terresztrikus
0sszletbhe tartoznak a Kisbattyan 1. sz. firds 462 és 459 m kozotti
mintdi.) Ezek szintén jéformén csak spérakat tartalmaznak, mégpedig az
el6z6kben emlitett kis alaka spérakat.

A limnikus 6sszlet leginkdbb a Pusztakisfalu VI.sz. 126,2 m-es
Surdsban tanulméanyozhaté. A Pusztakisfalu VI. sz. furdsb6l 18 db mintdt



(L) 249

vizsgadltam meg (50., 51. abra). A furds helvéti rétegsora fis barnakdszén
betelepiilésekkel valtakozé kavics, homokos agyag, ritkdbban bentonitkép-
z6dményekbdl all. Mindezekben ardnylag kevés a spéra-pollenanyag. A bar-
nakd@széntelepek sok novényi szovetmaradvanyt tartalmaznak. Az értékelhets
minték kifejezetten édesvizi, partmenti, slirli vegetaciot tarnak elénk. A firds
25—27 métere kozotti minta legjellemz6bb forméi egy partmenti flizfaerdére
utalnak, a hozza csatlakoz6é myricas lappal. JelentGs spéramennyiség (14%)
jelzi az aljnovényzetet, jorészt Polypodiaceae-vel (Laevigatosporites haardti).
Emellett a Caryapollenites simplex, Ophioglossisporites rotundus, valamint a
Polypodiaceoisporites sp. el6forduldsa is emlitésre mélté.

A partkozelben szubtrépusi elegyes erdé lehetett, képvisel6i a Tricolporo-
pollenites microhenrici, Tricolporopollenites cingulum ssp. oviformes, T. cin-
gulum ssp. pusillus, Sapotaceoidaepollenites microrhombus ssp. miocaenicus,
Carpinuspollenites carpinoides, Caprifoliipites gracilis, Intratriporopollenites
nstructus, I. microreticulatus. Aljnovényzetként a Polygalacearumpollenites
miocaenicus-t, Ilexpollenites margaritatus-t, Artemisiaepollenites sellularis-t
értékelhetjiik.

22,5—25 m kozott még valtozatosabb a flora. A pafranyspérak szazaléka
magas (32%): Laevigatosporites haardte, Polypodiaceoisporites miocaenicus,
Leiotriletes seydewitzensis, Neogenisporis sp., Verrucatosporites saalensis taldl-
haték a mintdban. A partmenti kis 7Taxodiaceae allomanyhoz szubtrépusi
lomberdé kapesolédhatott. Edesvizi iiledékre vall az Ovoidites ligneolus mellett
az Utriculariaepollenites elegans.

A barnakdszéntelepek medds képzédményei (17,0—22,5 m) nem tartal-
maznak pollent, feddjiik 15,0—17,0 m kozott édesvizi homok, amelynek jel-
lemz&je az Ovoidites ligneolus, Utriculariaepollenites gracilis mellett a Salixi-
pollenites sp. (10,5%) és a Taxodiaceae-dllomany. A szubtrépusi lomberdd
gazdag spéraju aljnovényzetét jelzi, hogy a Polypodiaceae csaldd mellett
Lygodium specieszek is jelentkeztek (16% spora).

12.5—15,0 m-iga pafranysporak lépnek el6térbe, kb. 60%-at alkotva a spekt-
rumnak. Uralkodé a Polypodiaceae csalad (Laevigatosporites haardti: 32%),
Polypodiisporites favus, P. secundus, P. maximus, P. multiverrucosus, Verru-
catosporites saalensis, V. histiopteroides f. major mellett a Lygodium fajokra
utalé Polypodiaceoisporites gracillimus, P. mecsekensis, P. miocaenicus, Verru-
cingulatisporites miocaenicus, V. trifolicformis.

A szubtrépusi erdét a kevés, Fagaceae-re utalé pollen, elég sok Sapota-
ceoidaepollenites sp. (6,5%), Engelhardtioidites microcoryphaeus, Arecipites sp.,
Llexpollenites margaritatus, Ginkgoretectina neogenica alkotjak. A nedves part-
szegélyre a Taxodiaceae mellett a Cyrillaceaepollenites excelsus jelenléte utal.
A Salizipollenites sp.-ek mar alig talalhaték meg benne.

A 10,5—12,5 m-ig terjed6 minta kevés Angisopermae pollent tartalmaz,
az aljnovényzetre utalé egyszikliekkel egyiitt, és csak nagyon kevés Coni-
ferae-t, amelyek esetleg hegvvidékre utalnak. A spektrum 86%-at pafrany-
sporak teszik (Laevigatosporites haardti: 22%). A 7,8—9,5 m-b6l szdrmazo
mintaban (homokos mészmarga) az igen kevés Coniferae mellett az el6zGekben
emlitett pafranyspérdk taldlhaték. Az e felett (6—6,3 m) elhelyezkedd fas
barnakészenet szovetmaradvéany-tormelék jellemzi, a fed6bél vett mintaban
is volt szovettormelék.

2 MAFI Evkonyv LII. 2.
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Ugyancsak a limnikus osszletet képviselik a Sziszvdrbinye
kornyékérél szdrmazo mintdk (6 db) (52. abra). A Févolgybdl szarmazé min-
takban kevés Angiospermae pollen (Intratriporopollenites instructus, Tricol-
poropollenites cingulum ssp. oviformis, Alnipollenites verus) mellett, az alj-
novényzetet egy-két pafranyspoéra jellemzi (Bifacialisporites sp.). Sok szovet-
maradvéanyt is tartalmaz, ez barnakdszenes képzédményre utal. A Koérhaz-
volgyb6l szarmazé szenes agyagmdrga minta ugyancsak sok szovetmarad-
vanyt és gombaspérit, egy-két Angiospermae pollent tartalmaz (Carpinus-
pollenites carpinoides, Alnipollenites verus, Abietinaepollenites sp.). Edesvizet
jelez az Ovoidites ligneolus.

A wvdraljai Pocsétis-drok szelvényébdl, a limnikus 6sszletbdl
gviijtott egyetlen minta az eddigiekben leirt szubtrépusi lomberd6héz hasonlé
pollenspektrummal rendelkezik: Intratriporopollenites instructus, Zelkovae-
pollenites sp., Ulmipollenites sp., Tricolporopollenites microhenrici, Caryapolle-
nites simplex, Pterocaryapollenites sp., Tricolporopollenites cingulum ssp. ovi-
SJormis, T'. cingulum ssp. fallax, Myricipites myricoides, Ilexpollenites margari-
tatus, nagyon kevés Coniferae és Lygodiumra utalé spéra.

A Zengbvdrkony 45. sz. 36,5 m-es furdsbol T db mintit vizsgaltam meg
(53., 54. abra). A mezozbos trachidoleritre a limnikus Osszletbe
tartoz6 durvabb, majd finomabb agyagos homok, agyag telepiil, s csak a
17,2—17,8 m-ig terjedd agyagos aleuritban jelentkezik elGszor értékelhetd
pollenspektrum. Az egykor itt élt szubtrépusi lomberds osszetétele még a
Pusztakisfalu VI. sz. furds anyagabdl feltirt egyiittesre emlékeztet, azonban
a Salizipollenites sp. joval kevesebb és hozza Alnipollenites verus csatlakozik.
A partmenti erdében aljnévényzetként értékelheté pafranyok a spektrum
tobb mint 20%-at adjik. A kevés fenydpollen egy része légzacské nélkiili
Coniferae s.str. Megtaldlhatok a — valdszintileg hegyoldalon élt — fenydk
pollenjei is: a Cedripites sziszvdrensis és a Pityosporites labdacus. Aljnovényként
Triporopollenites urticoides jelentkezik.

A 16,4—17,2 m mélységkozben szenes agyag talalhato, lignitzsinérokkal,
ami mocsdr-, ill. ldperddre utal. A szubtrépusi ligniterddére utalé Salizipolle-
nites sp.-hez ckologiai igény szempontjabol a Nyssapollenites kruschi ssp. ana-
lepticus csatlakozik. Az el6z6 mintdban is gazdagnak mutatkozo spéradllomény
— még ujabb fajokkal kiegésziilve — itt a spektrum 76%-at adja. A szdrazabh
jellegli egyiittesre mutat a T'ricolporopollonites microhenrici, Tricolporopolle-
nites cingulum ssp. oviformis, T. cingulum ssp. pusillus, Zelkovaepollenites
thiergarti, Sapotaceoidaepollenites obscurus, Momipites punctatus, Aceripolle-
nites rotundus, Caryapollenites simplex, Engelhardtioidites microcoryphaeus
és az Ilexpollenites sp.-ek.

A 14,0—14,5 m-ig terjed6 congerias agyag pollenmentes, a fe-
lette kovetkez6 halpikkelyes agyagméarga 6sszlethez tar-
tozdé minta (13,2—13,7 m) méar az el6bbiektSl eltérd fléraképet tar
elénk. A gazdag Angiospermae 4dlloménybél hidnyzik a Salizipollenites sp.,
ebbdl arra kovetkeztethetiink, hogy part menti, szarazabb jellegii szubtrépusi
erdd alakult ki. Az Ilexpollenites propinquus, Polygalacearumpollenites mio-
caenicus, Caprifoliipites gracilis, Graminidites media pollenek utalnak e szdra-
zabb erdd aljnovényzetére, s csak kevés pollen jelez nedvesebb teriiletet
(Polypodiaceoisporites gracillimus és egyéb Polypodiaceoisporites sp.-ek). Edes-



wo
o
o

19)

viz jelenlétére mutat az Utriculariaepollenites elegans. Az édesviz melletti,
mocsarasabb részekre a Cyrillaceaepollenites exactus, C. megaexactus és a kevés
Taxodiaceae pollenbdl kovetkeztethetiink. Igen kevés Coniferae, moha, gomba-
spora egésziti ki a spektrumot.

A nagymdnyoki Melegoldalban a halpikkelyes agvagméarga
osszlethbdl gyljtottik azt a mintat, mely kozel 55%-os Coniferae pollen-
jével a magyaregregyi Kisréti-arok 48% Coniferae-t tartalmazé halpikkelyes
agyagmargajahoz kozelallo. Lombosfa-allomédnya a Magyaregregy kornyéki
lel6helyekéhez hasonlé osszetételd, itt azonban egyik faj sem ér el pl. a Carya-
pollenites simplex-éhez hasonlé jelentGs mennyiséget (lasd Kisrét, Farkas-
ordit). A kevés pafranyspéra is a Magyaregregy kornyéki lelGhelyekéhez
hasonlé fajokra utal (Laevigatosporites haardti, Polypodiisporites favus, Leio-
triletes sp.-ek).

A halpikkelyes agyagmarga 6sszlet szdmos Magyar-
egreqy kornyéke feltarasbol is ismert. A feltardsokbdl egy-egy minta keriilt
vizsgalatra, tdjékoz6dé jelleggel, amelyekbdl kialakithaté volt az dltalanos
vegetaciokép.

A Magyaregregy kornyéki kiilszini feltarasok (55. abra) alsé6 mintaiban, a
Kisréti-darok 1. sz. lel6helyér6l szarmazé mintaban, a diéfélék uralkodtak.
20%-4t alkotjak pollenspektrumanak, ebbdl a Caryapollenites simplex 16%.
E kevert ligeterd6ben a harsfélék 4%-ban fordulnak el§, viszont a quercoid
formak aranya kicsi (Tricolpopollenites liblarensis, Tricolporopollenites cingu-
lum ssp. oviformis, Faguspollenites tenuis egyiittesen: 6%).

A szubtrépusi lomboserds tovabbi képvisel6i a Zelkovaepollenites sp.,
Ulmipollenites sp., Sapotaceoidaepollenites obscurus, Carpinuspollenites carpi-
noides, Engelhardtioidites microcoryphaeus, Ostryapollenites rhenanus, Triporo-
pollenites coryloides. A Coniferae aranya is jelentés: 48%, ebbdl a Pityosporites
labdacus 21%, az Abietinaepollenites microalatus 7%, ennek egy része keveredett
a lombos allomannyal. A kevert erdd valésziniileg a hegyldbon, hegyoldalon
hazédhatott, amire a mikroterm lombos elemek mellett a Piceapollenites neo-
genicus (5%) és a Keteleeriaepollenites komldensis (0,7%) utal.

A lap jellemzdi a légzacské nélkilli Coniferae s.str., a Myricipites myri-
cotdes, Betulaepollenites betuloides, Salixipollenites sp. anyanovényei lehettek.
Az édesvizre a Myriophyllumpollenites quadratus, ill. a félsésvizre a Cookso-
nella circularis plankton forma fellépése mutat.

A Kisréti-arok 3. sz. lelGhelyének mintaja gazdag vegetacioképet tar
elénk 37% Coniferae-vel. A part menti édesvizi lap-, ill. mocsarerdére utalok
a Taxodiaceae fajok pollenjei (10%) és a Myricipites myricoides (19,4%), Nyssa-
pollenites sp., Salizipollenites sp., Betulaepollenites betuloides. A Caryapolle-
nites simplex aranya a spektrumban kisebb (8,4%), mint a Kisréti-drok 1. sz.
lel6helyén. A Zelkovaepollenites sp., Ulmipollenites sp., Aceripollenites reticu-
latus, Tricolporopollenites cingulum ssp. oviformis, T. cingulum ssp. pusillus,
Tricolporopollenites microhenrici, Engelhardtioidites microcoryphaeus, Celtipol-
lenites sp., Ostryapollenites rhenanus, Caprifoliipites saumbucoides, Rhoipites sp.
fajok képviseldi tarsulnak erdévé.

Az Almaspatak melletti I—II. lelhelyekrdsl 31 minta anyagat vizsgaltuk
meg. Ezek kozill a dacittufa- és tufitrétegekbdl nagvon kevés pollen-
anyag keriilt el (Nacy-PALraLvy, 1958, 1960). A felsd, limonitos homokkd

9
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és halpikkelyes, tufas agyagmarga mintdk voltak értékelheték palynolégiai
szemponthdl. Az értékelheté mintakban a Coniferae pollenek mennyisége
eléri a 30—35%-ot. Lombosfa-dllomanya — a fajokat illetéen — a tobbi
'\Tag,yare;_r regy kornyéki flérdéhoz hasonlé. Edesvizre az Ovoidites ligneolus
és Carex gyokexzet ‘maradvényok jelenléte mutat. Viszont a fels6 mintaban
taldlhaté néhany Hystrichosphaeridae maradvany tengerelontésrdl tantuskodik.

A Farkasorditoi-darok feltdrasainak egy-egy mintdja az el6z6khoz hasonld
pollenspektrumi, de fajokban és egyedszamban sokkal gazdagabb. A leg-
valtozatosabb novénytarsulasok éltek egyméas mellett: az édesvizi ( ;Sp(u -
niaceaepollenites sp., Myriophyllumpollenites quadratus), a lap- és mocsarerdei
(T'axodiaceae, Myricipites myricoides, Salizipollenites sp., Betuloidaepollenites
betuloides, Alnipollenites verus, a Cyrillaceaepollenites exactus-szal). A part-
menti erdében élhetett a Caryapollenites simplex anyanovénye, amely 209%-kal
Iép fel. Ehhez tarsul a Pterocaryapollenites stellatus, majd a parttél tavolabb
a Carpinuspollenites carpinoides, Tricolporopollenites microhenrici, Querco-
pollenites fajai mellett a Faguspollenites sp., Intratriporopollenites sp., Aceri-
pollenites sp., Ulmipollenites sp., Zelkovaepollenites sp., Sapotaceoidaepollenites
sp.-ek és feltehetGen a Lauraceae pollenek anyanévényei,* Flacourtiaceae sp.,
Liquidambarpollenites formosanaeformis és Triporopollenites coryloides egészi-
tik ki a spektrumot. A Coniferae pollenek 28%-ot érnek el. Aljnévényekre a
Monocotyledones fajok, pafranysporak és a Graminidites media utalnak.

A Lednykdi-arokbdl, altalunk , f6telep”-ként jelolt ,,slir’’ leld-
helyrd6l, arétegsor 2. és 27. mintdajat értékeltem. A 27. minta fajokban és
egyedszamban is nagyon gazdag. A pollenspektrum nagy részét (35%) Coni-
Jerae teszi ki, e jelleg hasonld a tobbi Magyaregregy kornyéki lel6hely mintaibol
szarmazo spektrumokéhoz. A lombos fajok koziil csokken a Juglandaceae, ille-
t6leg a Caryapollenites simplex szerepe (6%). A Fagaceae és az Ulmaceae mint-
egy 18%-at adja a spektrumnak. JelentGsebb fajok: Tricolporopollenites micro-
henrici, Quercopollenites robur typus, Tricolporopollenites cingulum ssp. pu-
sillus és egyéb Tricolporopollenites fajok, Liquidambarpollenites orientaliformis,
Aceripollenites rotundus, Carpinuspollenites carpinoides, Zelkovaepollenites sp.,
Ulmipollenites sp., Inaperturopollenites sp., Araliaceoipollenites euphorii,
Cyrillaceaepollenites megaexactus, Myricipites myricoides sth.

A feltart rétegsor tetején elhelyezhetd 2. sz. minta pollenspektruma vala-
mivel szegényesebb. A Coniferae aranya csokken (kb. 20%). A lombosfak kozott,
a 27. sz. mintdéhoz hasonléan, uralkodé a Fagaceae (35%). Az egyéb lombosok
ardanya 17%. A Juglandaceae még jobban visszahtizodik (4%).

Magyaregregyt6l DNY-ra Komlo— Zobdk-pusztandl a rétegtanilag azonos
helyzetii halpikkelyes agyagmdrgdabdl szdrmazé minta is gaz-
dag Coniferac-alloményra utal (72%), amely lombosfa tipusokkal kevered-
hetett. Ilyenek: a Tricolporopollenites cingulum ssp. fusus, T'. cingulum ssp.
oviformis, Faguspollenites sp., Zelkovaepollenites sp., Aceripollenites sp., Sapota-
ceoidaepollenites sp., Caryapollenites simplex, Pterocaryapollenites stellatus,
Engelhardtioidites microcoryphaeus, Alnipollenites verus, Ilexpollenites margari-

* PALFaLvy 1. (1964) cikke és szébeli kozlése alapjan a Lauraceae fajok |elentos
részét képezik a makrofléra maradvanyegyiittesének. Pollenjeik — ahogy erre médr
kordbban (irodalmi adatokra is tdmaszkodva) utaltam (1958, p. 124) — nem maradnak
fenn, vagy csak igen bizonytalan adatok utalnak jelenlétiikre.
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tatus. A kevés spéra sem tér el jelentGsen a halpikkelyes agvagmdrga osszlet
tobbi mintaiban levoktdl.

A Mecseknadasd kornyékén ismert makrofléra-maradvanyos, hal -
pikkelyes agyvagmargabdl gyljtott mintat a Coniferae uralma
jellemzi (74%); ez kozel all a Koml6—Zobdk-pusztai minta spektrumdanak
értékéhez. E hasonlosag nyilvanvaléan a kozellevé mezozdos tomb alkotta
hegyoldal erdévegetacidjanak egyezésébdl adddik. Angiospermae-allomanyuk
Osszetétele is hasonlé. A mecseknadasdi mintaban talalhatd 4,8% Myricipites
pollen helyi mocsarra utal.

A Magyaregeregy kornyéki halpikkelyes agvagméarga ossz-
let fels6 részével vethets ossze a Hidas 53. sz. mélyfards alsé szakaszdnak
mintaanyaga. A farasbél 62 db minta keriilt vizsgalatra (56., 57. 4bra). 1017—
1019 m mélységkozben a pollenanyag erdsen korrodalt, sok a felismerhetetlen
toredék. Lombosfak jelenléte a kbvetkezd fajokbdl allapithaté meg: Liguidam-
barpollenites sp., Cyrillaceaepollenites megaexactus, Sapotaceoidaepollenites sp.,
Ulmipollenites sp., Faguspollenites tenuis, Tricolporopollenites microhenrici,
Caryapollenites svmplex, Myricipites myricoides, Momzipites punctatus. Ezek
mellett Pityosporites labdacus és pafranyspérak: Polypodiisporites favus és
-néhany Polypodiaceoisporites faj kiilonithets el.

A 971—983 m-bdl szdrmazé mintdk pollentartalma csekély, %-osan nem
értékelhetd.

A 837,9—839 m kozotti minta pollenspektrumdban a Coniferae 20%,
a szubtrépusi kevert erdére utalé formdk 37%, a parti ligeterds tarsuldsa
27%, a lap- és mocsarerdd alakjai 16%-ot érnek el.

837,9—839,0 m-tSl megjelennek, majd a 738 m-t6l dllandéan megtaldl-
haték a mikroforaminiferak, amelyek a torton barnakdszenes 6ssz-
let fekiijéig el6fordulnak. Néhany mintabdl Hystrichosphaeridae is elGkeriilt
(755—1757 m, 735—738 m, 688—690 m). Ezekben a mintakban — meglehe-
tGsen kovetkezetesen — jelentkezik a Clhenopodiaceae pollenje is, amely forma
— AVERDIECK (1958) szerint — tengerparti jellegre utal.

775—776 m-ben erdsen korrodalt pollenanyagot talalunk, sok Coniferae
és Angiospermae maradvannyal. 763—764 m kozott valamivel gazdagabb
ugvan a pollenspektrum, de szintén rossz megtartasa, Myrica-l1ap jelenlétére
utal. A 761,0—763,3 m-bsl vett minta 17% hegyoldali Coniferae-t tartalmaz.
Taxodiaceae-Myricaceae mocsar- és laperdé 10%-at teszi ki a spektrumnak,
Nyssapollenites kruschi ssp. analepticus-szal. Gazdag kevert lomberds (39%)
csatlakozik ehhez sok tricolporat forméaval (30%); végiil ligeterddre utal
25%. Aljnovényként Tubulifloridites ambrosiinae és Chenopodipollenites mul-
tiplex mélté emlitésre.

A kovetkezs, 759—761 m-bdl szarmazo, csaknem teljesen mészhéjakbol
allé minta csupan 4 db pollent tartalmazott. A 757—759 m-bsl szarmazo
minta pollenspektruma a mocsar-, ill. laperds eléretorésén kiviil (28%) nagy-
jabdl azonos conolégiai egylittesekre utal. Aljnovényként Graminidites sp.,
Ericipites sp., Lygodioisporites sp., Stereisporites granulatus mutatkozik.
755— 757 m-ben a Coniferae kissé visszahtizédik (27%), a lombosallomany fel-
szaporodik. 735—738 m-ben a Coniferae rendkiviili el6retorése (72%), Fora-
minifera és Hystrichosphaeridae maradvanyok megjelenésével egyiitt, a tenger
el6ényvomulasara utal. (Ekkor a part menti lomboserdd nyilvanvald visszahzo-
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dasaval kell szdmolnunk.) A szubtrépusi erdében a melegebb éghajlatot a.
palmapollenek mellett a Dipterocarpacearumpollenites hidasensis, Tetracentra-
cearumpollenites komldensis, Sapotaceoidaepollenites obscurus, Rhoipites pseudo-
cingulum pollenek jelzik.

A 711—713 m-bél vett minta anyaga homokos, kavicsos mészkd, amely-
ben Foraminiferdlk és plankton maradvanyok mellett csak igen kevés Coni-
ferae, s egv-két Angiospermae, Cyrillaceaepollenites megaexactus, Tubuliflori-
dites grandis, és kevés spéra jelentkezik.

A 708,5—711,0 m mélységkoz mintdinak meszes homokks anyagdban
csekély szdmu spéra-pollenanyagot taldlunk, az eddigi spektrumok tore-
dékeként. A 694,4; a 690—691,2, ill. 688,5—690 m-ben levé mintak nem alkal-
masak palynolégiai értékelésre, a benniik levé mikroforaminifera és plankton-

anyag tengeri eredetii. 688,0—688,5 m-h6l — a lithothamniumos
0sszletnek lazdbb, margiasabb részébdl szdrmazé minta — fenyd- és

Angiospermae-allomanyt jelez. A 686,5—688; 680—683; 676—680, ill. 672,5—
676 m-h6l szarmazoé mintak féleg tengeri eredet{i maradvanyokat tartalmaznak
(Foraminifera, Botryococcus és egyéb plankton). A kevés pollen szubtrépusi
erddre utal.

A barnakdszenes Osszletbe tartoz6, 670,3—672,5 m mélységhdl szarmazo
két minta meddd, csupan kevés novényi szovetmaradvanyt tartalmaz.
A 669,8—670,3 m-ben levd lignites, fényes barnakdszénsdvos agyagban mar
tobb a szovetmaradvany. A kevés Taxodiaceae— Myricaceae pollen mocsar-
és laperddre utal.

A 669,0—669,8 m-bdl gyijtott agyagmarga minta értékelhetS pollen-
spektrumot tartalmaz: 10% Gymnospermae pollen, s gazdag Angiospermae
fléra jellemzi (56. dbra). Aljnovényzet pollenjeként foghaté fel a Caprifolii-
pites gracilis, Ilexpollenites margaritatus, Rhoipites pseudocingulum, Chlorantha-
cearumpollenites dubius, valamint a kevés spéra is: Laevigatosporites haardti
és az Hchinatisporites variabilis. Nedvesebb térszint jelez a Taxodiaceae sp.,
a kevés Muyricipites myricoides, Betulaepollenites betuloides. Tengerparti
jellegre mutat a Chenopodipollenites maximus és Ch. minimus el6forduldsa.

A 667,2—669,0 m kozotti agyagmargabdl az el6z6khoz hasonld vegetacio-
képli egyiittes keriil ki. A Coniferae majdnem azonos mennyiségii (14%). A lom-
bosdllomény fajokban gazdagodik (56. dbra). Mocséar-, ill. laperdére utal a
Taxodiaceae pollenek mellett a Myricipites rurensis, M. myricoides, Cyrilla-
ceaepollenites megaexactus, Nyssapollenites kruschi ssp. analepticus, Utricula-
riaepollenites elegans. Tengerpartot jelez a Chenopodipollenites minimus a
Botryococcus alga mellett.

A 666,8—667,2 m-ig és a 666,3 m-bdl gy(ijtott, molluszkahéj-tormelékes
agyagmarga minta csaknem teljesen pollenmentes.

665,1 —666,8 és659,5—659,8 m kozott a furds barnakdszéntelepet harantolt.
Kevés, ldp-, ill. moecsarerddre utalé Taxodiaceae— Myricaceae pollent, néhany
Angiospermae pollent, valamint a barnakdszénre jellemz6 sok szovet- és
gombamaradvéanyt és kevés planktonformat tartalmaz.

A 630,8—632 m mélységkozbdl vett hydrobids agyagméarga
minta pollenspektruméabél levezethetd a Taxodiaceae— Myricaceae (Myyi-
cipites rurensts)-lap, ill. -mocsar jelenléte, Alnipollenites verus, Betulaepolle-
nites betuloides-szel. Emellett gazdag szubtrépusi erdévegetédciéra utalé polle-
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nek talalhaték e mintdban; ezek egy része magasabb térszinre, hegyvidékre
utal.

A 600,5—602,3 m-ig terjed6 szakaszbol vett minta agyagmarga. A pol-
lenspektrum a Coniferae visszahtzédasat mutatja (28%) nagy fajszam mellett.
A Coniferae nagy része Taxodiaceae sp., amely Myricipites rurensis, Cyrilla-
ceaepollenites megaexactus és Betulaepollenites betuloides anyandvényeivel
tarsult. A lomboserddre utal6 alakok kozott a torton aljardl ismert Diptero-
carpacearumpollenites hidasensis és a Flacourtiacea sp.-k is jelentkeznek. Alj-
novényzetre utal6 forméi az el6z6hoéz hasonlék: Lobeliaepollenites erdtmanti,
Ericipites hidasensis, Rhoipites sp. pollenek és Echinatisporites sp., Osmunda-
cidites sp., Leiotriletes sp. pafranysporak.

592,3—599,7 és 592,7—593,1 m-bdl, a torton barnakdszenes Osszlet min-
taiban is laperdére utalé Taxodiaceae és kevés Myricipites pollen van. Edes-
vizet jelez az Ovoidites ligneolus. A lignitre jellemz8en sok a szovetmaradvany.
Az 590,2—590,7 m-b6l szarmaz6 édesvizi csigdkat és barnakdszenes agyag-
zsindrokat tartalmazé agyagmaérga minta kevés légzacské nélkiili Coniferae-t,
egy-két sporat és pollentoredékeket tartalmaz. Ez a minta képviseli a barna-
készenes Osszlet legfelsé részét.

Az 572—575 m-b8l, a turritellds—corbulds agyag-
marga Osszletbdl szirmazé minta a kdszéntelepes osszletet kovets
tengerelontés csokkent sdsvizi képzédménye. Pollenspektruma még 7axo-
diaceae allomany jelenlétére utal (13% ZT'axodiaceae), kevés Myricipites rurensis
(3,5%), Cyrillaceaepollenites megaexactus, Nyssapollenites kruschi ssp. ana-
lepticus és Betulaepollenites betuloides-szel. A kevert lomberdd a hegyldbra
huzédhatott.

558—561 m mélységkozbdl gytijtott molluszkds agyagmirga — faundja
alapjdn — a szarmatdba tartozik. A mintdban a feny6k mennyisége feltinGen
nagy (41,5%), ebbdl az Abietinaepollenites microalatus 14%, a Pityosporites
labdacus 19%, a Piceapollenites meogenicus 3%, a Tsugaepollenites igniculus és
az Abiespollenites absolutus 0,6—0,6%. A kevert lomberdSben a 7'ricolporo-
pollenites henrici 1ép elétérbe (11%) a szubtrépusi erdd anyanovényeivel tar-
sulva. Kevés spéra és Chenopodipollenites mazximus egészitik ki az aljnovény-
zetet. A Myricipites rurensis (5%), a néhdny Taxodiaceae sp., Cyrillaceae-
pollenites megaexactus és Hydrosporites miocaenicus lap jelenlétére utal.

Az 554—554,3 m-bdl szarmaz6 pollenspektrumban a Coniferae pollenek
visszahtizédnak (25%), s a lombosfdk pollenjei — kiilonosen a Fagaceae-ra
utalék szdma — megnovekszik. A parti ldp- és mocesérerdd pollenjei a spektrum
26%-4t alkotjak.

Az 553,1—554 m-bél szarmazé minta Gjbol a fenydfélék elSretorését
mutatja (44%), ebb6l azonban 16%-ot a T'axodiaceae pollen tesz ki, ami a 10%
Myricipites pollennel egyiitt bizonyitja a lip-, illetve mocsdrerdd jelenlétét.
A lomboserdei elemek kozt uralkodé a Fagaceae csalddra utalé T'ricolporo-
pollenites microhenrici (30%).

Az 545,4—546,5 m kozotti minta pollenspektruma hasonlé az el6z6éhez.
Kevesebb a fenyépollen (34%), de fajokban gazdagabb. A lomboserddre itt
a Fagaceae mellett a szarazabb elemek — Ilexpollenites iliacus, 1. margari-
tatus — elbretorése jellemz6. Egyidejiileg a Taxodiaceae 1ap- és mocsarerdd
elemei is megtalalhatok.
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Az 534—537 m-nél a Coniferae allomany még jobban visszahizdédik
(9%), a lombosfa allomany valtozatos fajokban, az el6z6 mintdkhoz hasonld
osszetételli. A szdrazabb térszinre, ill. klimédra utalé Ilexpollenites iliacus,
1. margaritatus, valamint az Ephedripites sp. is megtalalhat6. Az erds alj-
novényzetére enged kovetkeztetni a Chlorantacearumpollenites dubius, Tubuli-
floridites anthemidearum és néhdny spéra, pl. az Echinatisporites hidasensis
is. A jellegzetes Taxodiaceae— Myricaceae lap elemei is megtalalhaték. A
tengerpart kozelségét a Chenopodiaceae pollenek jelzik. Tengeri iiledékkép-
z6dést bizonyit a néhany Hystrichosphaeridae és a Thalassiphora pelagica.

Az 521,5—524 és az 510,3 m-bdl szarmazd meszes homok, ill. homokkd-
mintédk csak néhany légzacskés fenydGpollent tartalmaztak.

A 494,8—496 m mélységben telepiil6 agyagmargaminta kevés tengerpart
menti erdére utald pollent tartalmaz, ugyanekkor a spektrumban a hegyoldalak
erddvegetaciéjabol eredS pollenek %-ardnya jelentés (75%) és nagy a faj-
gazdagsag is.

479,1—482 m-ben a Gymnospermae 23%-kal szerepel, alomboserdd Fagaceae
alloményat f6leg a Quercopollenites sp. képviseli (12%). A szarazabb térszinre
utalé aljnovényzet az Ephedripites (Ephedripites) mecsekensis, Caprifoliipites
andrednszkyi, Ilexpollenites margaritatus, I. propinquus, Artemisiaepollenites
sellularis. Nedvesebb térszint jelez a kevés Taxodiaceae, Myricipites sp.,
Utriculariaepollenites elegans, Cyrillaceaepollenites megaexactus, Alnipollenites
verus, Betulaepollenites betuloides.

A 444,0 m mélységbdl vett minta pollenspektrumat a fenyéfélék a p an -
nonra jellemz6 magas szammal uraljak (71,5%). Ebb6Sl Pityosporites lab-
dacus 22%, jelentGs az Abietinaepollenites microalatus, Piceapollenites sp.,
Cedripites deodaraeformis, Podocarpidites sp., Inaperturopollenites sp. is. A 1ég-
zacské nélkiili Coniferae pollenek kozott Chamaecyparidipollenites flexuosus
hatdrozhaté meg. A lombosfak kozott a Quercopollenites sp. az uralkodé (9%).
A 427—432,6 m-b6l szarmazé minta spektruméban hasonléan jelentds a
Coniferae (55%), ehhez lombosfak csatlakoznak. Aljnovényként kevés pdfrdany-
spora és Graminidites, valamint Kricipites sp. pollen mutatkozik, 417—420 m
kozott a Coniferae 42%, amelyben — nyilvanval6éan helyi feldusulas eredménye-
képpen — a Ginkgo 17%-kal jelentkezik. A kevert lomboserdd kiterjedése le-
csokkenhetett; a lombosallomanyra utalé fajok fele a Fagaceae-hez tartozik
(10%). Nedvesebb térszinre utalnak a Sparganiaceaepollenites polygonalis,
a Taxodiaceae és a Nymphaeaceae pollenek.

364,2—367 m pannon osszletben a Coniferae 64%-kal jelentkezik. Kiilo-
nosen sok a Pityosporites labdacus (30%) és az Abietinaepollenites microalatus
(14%); az Abiespollenites absolutus, a Piceapollenites sp. (3—3%), és a Ketelee-
riaepollenites komldensis (2%). A kevert lomberdei elemek mennyisége csak
10%, de fajokban gazdag. A ligeterds és mocsarerdé visszahtzédott. A min-
tdban levé néhany Hystrichosphaeridae valdszintileg athalmozott, erre utal
néhany spéra is (pl. a Trilobosporites bernissartensis).

298—299,1 m-bdl vett mintdban nedves élShelyre utal a kevés Taxodia-
ceae sp., Myricipites rurensis és a Nupharopollenites kedvesii. A ligeterdd ismét
kiterjedtebb, 32,5%-4at teszi a spektrumnak ; a kevert lomberdé aranya a tobbi
pannon spektrumokhoz hasonléan kicsi (6,3%), a hegyvidéki fenyd6félék

aranya nagy (57%).
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A 258,1—258,5 m-bdl szarmazoé szenes agyagmarga minta kevés Taxodia-
ceae és Angiospermae pollent tartalmaz. A gazdag spéraanyag nagy része
iddsebb iiledékbdl athalmozédott. A helyi flérahoz tartozhatott a Leiotriletes
hidasensis, L. microlepioidites és a Laevigatosporites haardti.

A 147,5—148,5 m-ben telepiils kdzetlisztes agyagmarga mintdban ismét
gazdag pollenanyag talalhaté. A mocsar-, ill. laperddre utalé fajok mennyisége
15,2%. Edesvizre utal a Myriophyllumpollenites quadratus, Ovoidites ligneolus
is. A ligeterdd$ 30,4%, amelyben a Caryapollenites simplex aranya 6%. A liget-
erd6 aranya valamivel nagyobb (28,2%), a tiilevelliek viszont visszahtzédtak
(26,2%). Valészintileg athalmozdédott a Polypodiaceoisporites speciosus, Spon-
giosporites cf. spongiosus. Jellegzetessége a mintanak a Dinoflagellatik jelen-
léte is.

A 135,5—137; 134,8—135,5 és a 132,5—134,8 m-ig terjeds szakaszbol
vett mintdkban a jelentGs hegyvidéki erddallomany mellett csak igen ala-
rendelt szerepet jatszanak a kevert lomberdd, a ligeterd6 és a mocsarerdd
elemei. Edes- vagy alig sés vizre utal a néhany Dinoflagellata és az Ovoidites
ligneolus.

A 126,6—132,5 m kozotti iszapos homokrétegben, szenesedett novényi
szovetmaradvanyok mellett, csak kevés a spéra és a pollen. A Coniferae e kis
példanyszam mellett is elég sok fajt foglal magédban. A nagyon kevés Angio-
spermae kozil kiemelkedS a Plantaginacearumpollenites hidasensis jelenléte.
Az aljnovényzetre utalé spérak kozil az Ophioglossisporites grandis, Poly-
podiaceoisporites mecsekensis és P. acutus jelenléte emlitésre mélto.

A 118—126,6 m pollenspektruma néhany, hegyvidéket jelzé fenyGtipuson
kiviill néhany 7Tazodiaceae pollent is tartalmaz. Ez utébbiakbdl, a néhany
szovetmaradvanybol és-a Myricipites sp., Nyssapollenites sp., Betulaepollenites
sp. jelenlétébdl lapteriiletre kovetkeztethetiink. A szdrazabb lomboserdére
a T'ricolporopollenites densus, T'. microhenrici, T'. cingulum ssp. pusillus, Ulmz-
pollenites undulosus, Ilexpollenites margaritatus és Compositae pollen enged
kovetkeztetni. A spérak kozott a Cicatricosisporites mecsekensis valészintileg
dthalmozddassal keriilt az anyagba. Néhany plankton, kiilonosen a Dino-
flagellatilk: jelenléte, édesvizre utal.

A 73,3—89,5 m-bdl szarmazé minta fléraanyaga rendkiviill gazdag.
A mocsarerdd, liget- és kevert lomberdé egyiittes ardanya 51%, a hegyvidékre
utalé erdd 49%. A Sparganiaceaepollenites polygonalis, Nymphaeaepollenites
pannonicus, Myriophyllumpollenites quadratus, valamint az Ovoidites ligneolus
és a Dinoflagellatik édesvizet jeleznek.

A fards 11,8—12,68 m-e kozott gyljtott pleisztocén loszminta
teljesen pollenmentes, csak néhdny szovetmaradvany taldlhaté benne.

A Jidasi barnakészénbdnya teriletén éltaldban 8 telepet kiilonitenek el.
A 2. sz. telepb6l 9 db sajat gyijtésti mintat vizsgaltam meg.

Az 1. sz. minta (a telep fekiije) finomhomokos agyag. A lap-, ill. mocsér-
erdére jellemzé a Coniferae 18%, és a Nyssapollenites sp., igen sok a Myrici-
pites pollen (53,44%), az Alnipollenites verus és a Cyperacearumpollenites sp.
szintén lapi kornyezetre vall. Edesvizben élhetett a Tetraporina quadrata,
valamint a Nymphaeaepollenites anyanovénye. Parti ligeterdére utal a Zel-
kovaepollenites potoniéi, Caryapollenites simplex, kevert lomberddre a Tricol-
poropollenites microhenrici, T. henrici, Quercopollenites sp., Tricolporopolle--
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nites cingulum ssp. fusus (a Fagaceae osszesen kb. 8%), Engelhardtioidites
microcoryphaeus, Magnoliaepollenites simplex, valamint az Arecipites sp.
Aljnovényként Triporopollenites coryloides, Ericipites sp. és néhdny spora
jelentkezik.

Az bsszlet 2. telepébdl az 1. mintanak megfelel szintben gytjtott 53. sz.
agyagos homok minta pollenspektruma kevés Myricipites és Taxodiaceae
pollent, s emellett egyéb édesvizi lapra utalé pollent is tartalmaz, ezek:
Cyperacearumpollenites sp., Sparganiaceaepollenites sp., Graminidites pollen,
valamint Jussiaeapollenites champlainensis. Kevés Magnoliaceae sp., valamint
Tricolporopollenites henrici és a Tricolporopollenites cingulum ssp. pusillus
taldlhaté benne. A minta jellegzetessége a Heliotropioidearumpollenites rotun-
dus nagyszamu el6forduldsa is, valamint szévetmaradvanyok jelenléte.

A 2. telep 2. szdmmal jelzett barnaksdszén mintajaban a Taxodiaceae
pollenek és kevés spéra mellett a szovetmaradvanyok a Zaxodiaceae mellett
kétszikiliekre és palmakra utalnak. A Savitrinia miocaenica — édesvizi plank-
tonforma — jelentGs mennyiségi.

A 3. sz. fas barnakdszén mintdban néhany 7axodiaceae pollenen, kevés
spéran kiviil sok szovet- és gombamaradvéany talalhaté. A tomegesen jelen-
levs Coniferae szovetmaradvanyok mellett szerepel egy — feltételezhetGen —
Ulmus sp. bélsugar keresztmetszete (LVI. tabla, 2.) is.

A 4. sz. fis barnak&szén mintdban a Taxodiaceae pollenek mellett néhany
Zelkovaepollenites potoniér, Caryapollenites simplex, Caprifolitpites andre-
dnszkyt, Faguspollenites sp., Ulmipollenites sp. és Myricipites sp. is taldlhato.
Az anyag korrodalt, rossz megtartdsu.

Az 5. sz. minta barnakdszén, tufitos betelepiilésekkel. A mintdban sok a
szovet- és gombamaradvany, emellett kevés Coniferae toredék és néhany spora
van (Leiotriletes maxoides minor). Az Angiospermae-t a Tricolporopollenites
microhenrici, T. cingulum ssp. pusillus, T'. pseudocingulum, Zelkovaepollenites
potoniéi, Quercopollenites robur typus, Tetracentracearumpollenites komldensis,
Heliotropioidearumpollenites rotundus, Sapotaceoidaepollenites sp., Momipites
punctatus, Myricipites bituitus, M. myricoides, Caryapollenites simplex, Engel-
hardtioidites microcoryphaeus pollenek képviselik.

A 6. sz. minta a széntelepet fedd agyagbdl valé, anyaga szintén tufitos.
A mocsér-, ill. laperddre a T'axodiaceae pollenek, Myricipites sp., Jussiaeapolle-
naites champlainensis, Nymphaeaceae, Cyrillaceaepollenites megaexactus és Alni-
pollenites verus utal. A part menti erd6ben T'ricolporopollenites microhenrics,
T. cingulum ssp. pusillus, Tricolpopollenites liblarensis ssp. fallax, Querco-
pollenites sp., Porocolpopollenites stereoformis, Ulmipollenites miocaenicus,
Zelkovaepollenites potoniéi anyanovényei éltek. Aljnovényként néhany paf-
ranyspéra mutatkozik. Hegyoldali erd6re a Ginkgoretectina neogenica és néhany
légzacskos Coniferae pollentoredék utal. A 7. sz. minta (homokos agyag) csak
kevés pollent, néhény Taxodiaceae, Sapotaceae és Nymphaeaceae pollent tar-
talmaz. A 8. sz. minta mészmarga, amelynek pollenspektruma szintén a 7'axo-
diaceae— Myricaceae 1ap jelenlétére utal.

Grossz A. gyfijtésébsl szérmazé mintédkat is vizsgaltam (59 db). Ezek
részint a 4., 5., 6. sz. telepb6l, részint a Hidas 105., H. 91., H. 89. és H. 88. sz.
furasok barnakdszenes 6sszletébdl valdk. A kdszén mintik
legtobbje sok noévényi szovetmaradvanyt és szerves tormeléket, a marga
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mintak gazdag — a Hidas 53. sz. furdshban harantolt barnakdszenes Osszlettel
megegyezé — Taxodiaceae mocsar- és laperdére utalé pollenspektrumot szol-
géaltattak. A gazdag planktonanyag alapjan megkiilonboztetheték az édes-
vizi és csokkent sosvizi rétegek.

A Komlo 120. sz. furds a Pécsszaboles—Ménfa—Komlé NY-i kifejlédési
teriilet fontos alapszelvénye. Az 554,6 m mélységli firdasbol 36 minta keriilt
vizsgalatra (58—59. dbra).

A 492. m-t6l kezd6dden vizsgaltam mintakat. 400,5—416,1 m kozotti
mintdban csak lidsz formak voltak a spektrumban. 374,7 m-ig uralkodéan
lidszanyag talalhaté, egy-egy miocén formaval.

A 374,7 m-b6l vett minta a halpikkelyes 6sszlethdl szar-
mazik, pollenspektruma méar harmadkori fléraegyiittest tikroz. A paleo-
conoldgiai egységek ardnya erGsen emlékeztet a Hidas 53. sz. firas halpikkelyes
oOsszletében mutatkozé képre, valamivel tobb a kevert lomberdét jelzé forma:
a széban forgé mintdban 46%. Ez — felfelé haladva — eleinte emelkedik:
374,7—374,4 m-ben 52%, majd csokken: 374,4—372 m-ben 31%. Utébbi min-
tdban a Coniferae ad jelentGs értéket (44%).

A 367 m-bdl szarmaz6 mintaban a Taxodiaceae fajok (8,4%). ez és a kevés
- Myricipites sp. nedvesebb allomanyra utal. A vizparti erd6 forméi kozt sza-
mottev6 a Caryapollenites simplex (17%): egy kevés Pterocaryapollenites sp.
is taldlhat6. A kevert lomberdd fajai maximalis mennyiségtiek (55%).

A 178,0—-178,8 m-bdl, a halpikkelves osszlet fels6 részébd6l szarmazo
minta fajban gazdag pollenspektrumot tart elénk (58. dbra).

89—95,6 m kozott a kissé homokos agvagméarga a ,,slir”-ossz-
lethez tartozik. Vegetacidképe fajokban gazdag, pollenanyaganak 54%-a
hegyvidéki Coniferae. A laperdére utalnak a ZTaxodiaceae pollenek, a Cyrilla-
ceaepollenites megaexactus, az Alnipollenites verus, a Betulaepollenites betu-
loides és a Carexpollenites sp. A kevert lomberdd tarsuldsa fajokban gazdag,
de szamaranya kisebb az el6z6kénél. Aljnovényeit a Rhoipites pseudocingulum,
Llexpollenites margaritatus, Cistacearumpollenites sp., Triporopollenites wrti-
coides, Plantaginacearumpollenites soor, Stereisporites sp., Ledotriletes micro-
lepidoidites anyanovényei alkothattak.

10—89 m-ig a rétegsor felsé részébdl vett mintdk pollenmentesek.

A Zengbvdrkony 59. sz. 105 m mélységli furdsbol 23 mintat vizsgaltam
meg (60. abra). A fras aljan levs helvéti congérids 6sszlet homokos
mészkd és mészmarga képzédményei 94,7—105 m kozott pollenmentesek.

A halpikkelyes agyagmarga osszletben (73—83 m) a mintdk pollenspekt-
ruma gazdag vegetdciordl taniskodik (60. abra). A paleoconolégiai egyiittesek
egymés kozotti ardnya feltlinGen hasonlé a Hidas 53. sz. furas halpikkelyes
osszletében tapasztalthoz (61. abra).

A 73—73,5 m-ben lev6 dacittufa-réteg mintdja pollenmentes.

A 71,4—73 m-bdl vett mintdtél kezdddSen a halpikkelyes osszletben
60,9 m-ig is igen gazdag a vegetacié. Megoszlasa az el6z6, a dacittufa alatti
mintakéhoz hasonl6, a hegyvidéki fenyGerdS kisebb mérvi elSretorésével.
Felfelé haladva (56 —60,9 m) a pafranyspérak feldusulasédbél a parti ligeterds
terjeszkedésére kovetkeztethetiink, ez ardnyos az eddig tilnyomé hegyi
Coniferae allomany kisebb mértékli visszahuzédasaval. Az 56. m-tdl felfelé
48,5 m-ig ismét a hegyvidéki Coniferae allomany mutatkozik erGteljesebben,
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ami osszefiigghet a parti allomany viz ald keriilésével (61. abra), ahol a moesér-
vagy laperdd csak 2%, a ligeterdd 7%, és a kevert lomberdd 139%.

A 46,8—48,5 m- ig terjed(')' kézetlisztes agyagmarga-minta nem tartalmaz
értékelheté mennyiségl spora-, ill. pollenanyagot. Erdekessége a Cycadopites
miocaenica fajra vonatkoztathaté szovetmaradvény jelentkezése (1. XXVIII.
tabla, 4., és XXIX. tabl 2.)

A 44,7—46,8 m-ben levé minta teljesen pollenmentes.

Ad444—447 m ,,slir”-o6sszletének szegényes pollenspektru-
maban még mmdlg_r kicsi a mocsar- és laperddt jelzd alakok széma (4%), a
ligeterdd valamivel kiterjedtebb (17%), a kevert lomberdd allomédnya a spekt-
rumban 31%-kal jelentkezik.

A 41,8—44,4 m-ben levé minta hasonld az el6z6hoz, csak még szegé-
nvesebb.

A 39,8—-41,8 m-bdl szarmazé mintdban tengerelontésr6l tantskodik az
Angiospermae teljes hianya, néhany spéra és a hegyi teriiletrél bekeriilt
Coniferae pollen.

A 37,5—39,8 m kevés Botryococcus telepen kiviil teljesen medds, a 34—
37,5 m gyér spéra- és pollenanyaga mellett a planktonszervezetek a tenger
klmelyulesele utalnak, Crassosphaera concinna, Thytthodiscus mecselenszs és
mas fajokkal.

A 30,9—34 m-ig terjedd minta gazdag tengeri planktonanyagaval (Cras-
sosphaera, Emslandia, Cystidiopsis sth.) a tenger tovabbi eléretorését, ill. mélyii-
lését jelzi. Erre utal a hegyvidéki fenyGk magas szazalékaranya (42%), és a parti
lomboserds egvedszam szerinti csokkenése is, valamint a kevés pafranyspora.

A 28,8—30,9 m-ig terjed6 homokkd, homoklisztes agvagmarga mintak
pollenmentesek.

A 28,6—28,8 m-bdl vett minta tengerelontésrél tantskodik plankton-
anyagan tdlmenden is, mert csaknem kizarélag hegyvidéki fenyd&pollenek
mutathatok ki a spektrumaban.

A 27,4—28,6, valamint a 24,8 —27,4 m-bdl szarmazo homoklisztes mész-
marga mintak teljesen pollenmentesek.

A Péesvirad XLIV. sz. 242,6—27,4 m-es furdsbol tajékozodé jelleggel
9 db mintat néztem at. A 231 —236,1 m-ig terjedd szakasz mikrorétegzett
agyagmarga-anyagabol a halpikkelyes agyagmaéarga osszletre
jellemzé floraképet ismerhetiink meg. A parti nedves \etretacm faciesre
Taxodiaceae sp.-b6l, Nymphaeaceae sp.-bsl, Myr mplz.yllmnpollenztes sp.-bdl
kovetkeztethetiink. A part menti ligeterddre a Pterocaryapollenites stellatus,
Caryapollenites simplex (8%), Alnipollenites verus (7%) pollenek utalnak. A ke-
vert erdSre a Liquidambarpollenites sp., Carpinuspollenites carpinoides, Tricol-
poropollenites microhenrici, Sapotaceoidaepollenites sp., Intratriporopollenites
instructus, Tricolporopollenites cingulum ssp. oviformis, Porocolpopollenites
rotundiformis, Ulmipollenites maculosus, Juglandaceae sp., Pityosporites és
Dacrydiwmites fajokbdl, valamint az aljnovényzetre néhany spérabol (Laevi-
gatosporites haardti, Verrucatosporites alienus, Neogenisporis sp., Gleichenii-
dites sp. és mohaspordk ) kbvetkeztethetiink. A csokkent sésvizet a Baltisphaeri-
dium sp. jelzi, a széndarabkak és egyéb novényi maradvanyok a vegetacid
vizzel valé elarasztasara mutatnak. Hegyvidékre utalé a Keteleeriaepollenites,
valamint az Abietinaepollenites microalatus magas értéke (34%).
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A kovetkezé mintak, a ,,slir”-osszletbe tartoz6 homokos
facies miatt, csak kevés pollenanyagot tartalmaznak: a 173,7—175,8 m-bél
valé minta kevés pollenanyaga nem értékelhets ki, de a megtalalt formdk
megfelelnek az eddigi spektrumnak. Szén és szovetmaradvanyok is elGfordulnak
a mintaban, mint pl. a 154,5—160,1 m-ben levé mintdban is. A 150—152,8 m,
a 134,8—135,5 m és a 110—115 m spéra-pollenspektruma is kis egvedszamu
és vegetacioképe az el6z6khoz hasonlé. E két utébbi minta planktonanyaga
tengervizre utal.

A torton barnakdészéntelepes 6sszletben a49,6—499 m
homokkémintdja meddd, a 39,7—42,8 m-ig terjed6 minta kevés, szenesedett
szovetmaradvanyon kiviil ma]’dnem teljesen medds. A 9,8—11 m kozotti
heterosteginds homokkdé — néhdny fenyépollenen kiviil — esak
planktonmar adv anyt tartalmaz.

2. Fléraképek

A megvizsgalt rétegsorok mintait attekintve, tobb fléravaltozas figyelhetd
meg. E véltozasok természetesen nem egyenértékiiek a nagyobb (reolomm
idGegységek — korok, korszakok — hatérdn mutatkozé valtozésokkal. Gynkran
a geoldgiai facies valtozasatdl fiiggetlenek e fléravaltozasok; elGbbiekre alta-
laban csak kozvetve utal a spéra-pollenspektrum. Faciesvaltozast tobbnyire
az el6fordulé planktonszervezetek, valamint az adthalmozédott névényi szer-
vezetek jelenléte jelez. Az iiledékfoldtani és a mikropaleontolégiai adatokat
figyelembe véve az eredményeket ,.floraképekbe’ siiritettem ossze.

A ,szaszvari kép” néven osszefoglalt floraegyiittest a Szaszvar
8. sz. furds altalam vizsgalt alsé, kiértékelheté mintai képviselik. Ezeknek a
spora-pollenspektrumabél néhany olyan novényfajra kovetkeztethetiink.
amelyek az egész Mecsekben masutt el nem keriiltek. A Pteridophytalk kozott
ilyenek a Verrucingulatisporites murireticulatus, Lycopodium faj spéraja, az
Hehinatisporites szaszvdrensis, Selaginella faj, a Clicatricosisporites minimus,
Schizaeaceae faj, a Gleicheniidites (T'.) wumbonatus f. minor spérak a Gleichenia-
ceae csalad képviselsi, valamint a Polypodiaceoisporites rectolatus faj, isme-
retlen eredettel.

A mér ismert spérafajok kozil az Osmundacidites gemmatus W. KRr.,
Monoleiotriletes gracilis talalhatok ez iddig kizardlag a szdszvari képet alkotd
egyiittesben. Mig a Polypodiaceoisporites minutiosus, P. szdszvdarensis a Kis-
battyan 1. sz. furds 462. méterébdl is elGkeriilt. A P. miocaenicus n. sp.-t is
itt taldltam meg, de a helvét rétegsorban feljebb is elGfordul (Kisbattyan 1.
sz. . 462. m-ben, valamint a Pszf. VI. sz. ., a ZengGvarkony 45. és 59. sz.
furdsokban). A Qymnospermae koziil a Podocarpidites acmopyleformis n. sp.,
a Pityosporites labdacus ,, D" typus és az Ephedripites (E.) hungaricus n. sp.
csak ebben a fléraképben talalhaté. A Cedripites suiszvdrensis a szaszvari
képen kiviil a pusztakisfalui képben is el6fordult.

Néhany Gj Angiospermae faj pollenje is jellemzé a képre: a Pleracanthus-
pollenites discordatus, Malvacearumpollenites rotundus kizérélag ebben a kép-
ben, a Zelkovaspollenites thiergarti, a Helzohopzozdearumpollenztea gracilis a
helvét magasabb szintjeiben is mutatkozik. Az Ulmipollenites stillatus pedig
elszértan még a tortonai rétegekben is megtaldlhato.
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A mar ismert fajok kozil az Intratriporopollenites instructus ssp. macro-
reticulatus, a Betulaepollenites prominens, néhany Sapotaceoidaepollenites sp.
és kevés pdlmafaj, valamint KrurzscH altal alsémiocén rétegekbdl leirt
Persicariapollenites lusaticus szerepel, amelyek még a helvét halpikkelyes.
rétegiisszletben is el6fordulnak.

A szaszvari képre jellemzd egy gazdag Aaubtropusl vegetacio, amelyben
kevés trépusi elem talalhat6. A thprl elemelk egy része alJnoven} zetként
foghaté fel: pl. a Lycopodium, Selaginelle és Schizaeaceae fajok. A trépusi
hegyvidékre utalé a Podocarpidites acmopyleformis. A Sapotaceoidaepollenites
fajai kevés példanyszammal, de kovetkezetesen megtalalhaték ezekben a
mintakban. A Szdszvar 8. sz. furas 26—27 m-ébdl eldkeriilt sajitos, apro-
termeti spordkkal jellemzett egyiittes jol elkiiloniil a fent emlitettektdl, s a
Kisbattyan 1. sz. firdssal egybevetve, rétegtanilag is felhasznalhaténak bizo-
nyult.
A ,pusztakisfalui kép” a Pusztakisfalu VI. sz. fards min-
tainak pollenspektrumaibdl adddik, és a helvéti limnikus osszletet jellemzi.
E faras szelvényébdl hidnyoznak azok a fajok, amelyek megjelenése — mint
fentebb emlitettem — kizardlag a szaszvari képre szoritkozik. Néhiany meg-
egvez6 forma is van: Polypodiaceoisporites miocaenicus, Monoleiotriletes gra-
cilis, Cedripites szdaszvarensis, Utriculariaepollenites elegans, Platycaryapolle-
nites miocaenicus sth. Itt 1ép fel el6szor a Tetracentracearumpollenites minimus.
A Polygalacearumpollenites miocaenicus is csak itt és a ZengGvarkony 45. sz
fards limnikus osszletében fordult el6, mig a Faguspollenites minor, a Tubuli-
loridites grandis és a Cistacearumpollenites rotundus innen és a halpikkelyes
agyagmarga Osszletbsl valt ismertté. A pusztakisfalui flérakép jellemzdje
szubtrépusi kevert lomberdd, elég sok trépusi elemmel (Sapotaceae, Engelhard-
tioidites sp. és néhany pdlma), hatarozottan édesviz partjara utalé Polypodia-
ceae pafranyos (ez utobbiak spérdi 16—32%-os értékekkel). A spérdk mennyi-
sége néhol a spektrum 77%-4t is eléri. Jellemz§ sporafajok: Leiotriletes seyde-
witzensis, Neogenisporis sp., Verrucatosporites histiopteroides 1. major, Poly-
podiaceoisporites gracillimus, P. mecsekensis, Verrucingulatisporites miocae-
nicus (50. abra). ElsGsorban a part menti ligeterdére utalé formak mutatkoznak.
Egyves fléraelemek alapjan hegylabra hizodé szarazabb kevert erddt tételez-
hetiink fel. Ttt jelentkezik elGszor a Carpinuspollenites carpinoides, az Intra-
triporopollenites instructus, az I. microreticulatus és a Pterocaryapollenites
stellatus, tehat mérsékeltebb 6vi, ill. szubtrépusi erd6 hiivisebb szakaszara
utald fajok pollenjei. Kevés Coniferae egésziti ki a képet.

A ,magyaregregyi kép’ flératarsasiga a helvéti halpikkelyes
agvagmarga Osszlet tobb lelGhelyérdl is elGkeriilt. Legjellemz6bb a Kisréti-
és a Farkasorditéi-arokbdl szdrmazé mintak pollenspektruma, de ez a kép
jellemzi a ZengGvarkony 45. és 59. sz. furdssal, valamint a Hidas 53. sz. furassal
feltart halpikkelyes agyagmarga osszletet is. Kizarélag ebben az egyiittesben
talalhaté meg: Abiespollenites crassus és Podocarpidites macrophylliformis
(Gymnospermae ) ; Plantaginacearumpollenites sooi, Cichoriaearumpollenites gra-
cilis, Scabiosaepollenites magnus, Triporopollenites wrticoides, Liliacidites
ellipticus (Angiospermae).

Az egyéb floratarsulasokbdl is ismert fajok koziil a Dacrydivmites guillau-
minidi, az Intratriporopollenites instructus macroreticulatus és a Heliotropioidea-
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rumpollenites gracilis a szészvari képben is el6fordulnak. A Persicarioipolle-
nites lusaticus a szaszvari képben és halpikkelyes agvagmargaosszletben, ezen-
kiviil még a szarmata osszletben is megtalalhato.

A Tubulifloridites grandis a Pusztakisfalu VI. sz. firdsban (limnikus 6ssz-
let); a Zengdvarkony 59. sz. furasban (halpikkelyes agyagmadrga osszlet,
51,3—56,0 m, 81,0—83,0 m); a Hidas 53. sz. furdsban (alsétorton lajta- és
barnakdszenes osszlet, 711—713 m, 688—690 m, 630,8—632,0 m) egyarant
el6fordult. A Cistacearumpollenites rotundus mind a pusztakisfalui képben,
mind a magyaregregyi képben (Zgv. 59. sz. faras 51,3—60,9 m, Magyareg-
regy —Almaspatak I. sz. lel6hely, halpikkelves agyagméarga osszlet) megtalal-
haté. A Cistacearumpollenites macrodurensis a magyaregregyi és a pusztakis-
falui képben (Zgv. 45. sz. furds 13,2—13,7 m) egyarant el6fordul. A Tricol-
poropollenites cletraceiformis a limnikus osszletben (Pszf. VI. sz. furds 12,5—
15,0 m), a halpikkelyes agyagmarga osszletben (Zgv. 59. sz. furds 67,5—70,5
m) és a barnakdszenes osszletben (H. 53. sz. fards 667,8—669,2 m) is
fellép.
A Lonicerapollenites gallwitzi (Zgv. 59. sz. fards 71,4—73 m) és Ericipites
discretus (Zgv. 59. sz. faras 60,9—63 m) Németorszaghdl hasonlé kord réte-
gekbdl keriilt el6. Az Ericipites baculatus a Zgv. 59. sz. fards halpikkelyes
agyagmarga Osszletében 56,0—60,9 m és 63—65 m kozott, illetve a Mecsek-
nadasdnél levé felszini feltirdsban fordult elé. A Sapotaceoidaepollenites tur-
gidus a halpikkelyes agyagmérga osszletben (Zgv. 59. sz. furdas 71,4—73,0 m
és 67,5—70,5 m), a S. kirchheimeri a halpikkelyes Gsszletben (Zgv. 59. sz. firas
67,5—70,5 m, 65,0—67,5 m, 56,0—60,9 m) s ezenkiviil a ,slirésszletben’”
(30,9—34,0 m) is megtaldlhat6. A Porocolpopollenites latiporis a Zgv. 59. sz.
fards 65,0—67,0 m kozotti halpikkelyes agyagmarga rétegébdl keriilt Kki.
Az Ulmipollenites maculosus és a Juglanspollenites verws, valamint a Liqui-
dambarpollenites genusz fajai (L. formosanaeformais, L. styracifluaeformis, L.
orientaliformis) és a Fagus genus is tobb fajjal szerepel: Faguspollenites sub-
tilis (Zgv. 59. sz. fards 71,4—73,0 m; 63,0—65,0 m; 65,0—67,5 m; Koml6 120.
sz. faras 178,0—178,8 m: Mecseknadasd felszini feltaras), F. minor (Zgv.
59. sz. furds 67,5—70,5 m, 78,0—81,0 m), F. vivus (Zgv. 59. sz. firds 65,0 —
67,5m; 51,3—56,0 m; Koml6 120. sz. furas 178,0—178,8 m) (utébbi athazodik
a lagenidas képzddményekbe, s6t feljebb is megtaldlhato), F. gemmatus (K.
120. sz. firas 374,4—374,7 m).

Az Aceripollenites genusznak szintén tobb faja talalhaté ebben a képben:
A. reticulatus (Zgv. 59. sz. furds 65,0—67,5 m, H. 53. sz. f. 755—757 m), 4.
rotundus (Zgv. 59. sz. f. 51,3—56,0 m, Zgv. 45. sz. furdsban, Mecseknadasd
felszini feltards, magyaregregyi Leanyké 27. sz. minta, hidasi barnakdszén-
banya 2. telep 1. minta).

Az attekintésbdl is lathatd, hogy a magyaregregyi kép gazdag flératarsa-
sagat jellemzi a lombhullaté tipusu fak elGtérbe keriilése a szubtrépusi ele-
meken beliil.

A kovetkez6, ,, zengdévarkonyi kép” fléoraegyiittese a globi-
gerias—lagenidds és az amphisteginds képzédményekre jellemzG. Legjobb.
szelvényeit a ZengGvarkony 59. sz. fards 17,0—44,4 m-ig tarté szakaszdbdl
és a Hidas 53. sz. fards 672,0—766,8 m kozotti rétegsorabdl ismertitk meg.
A zengiGvarkonyi florakép szegényességének {6 oka az, hogv az amphisteginas.
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mészkdkifejlédés a pollenanyag megmaraddsdara nem alkalmas, tehat a fajok
szdmdhoz viszonyitva aranylag kevés a pollen-spéraanyag mennyisége.

A trépusi floraelemek (Sapotaceae, Palmae) mellett a fenyék és a lom-
bosfak pollenanyaga talalhatd.

A Hidas 53. sz. furas amphisteginas—heterosteginds rétegsordra a Fagus-
pollenites crassus, F. tenuwis, F. gemmatus, Ulmipollenites miocaenicus, U.
maculosus, Zelkovaepollenites thiergarti, Z. potonié¢i, Tricolporopollenites micro-
reticulatus, Flacourtiaceae sp., Pterocaryapollenites mecsekensis és Caprifolii-
pites fajok (C. sambucoides, C. andrednszkyi) jellemzdk.

A Koml6 120. sz. furds 367 m-étdl fellép a Tetracentracearumpollenites
komloensis és a Dipterocarpacearumpollenites hidasensis, melyek a Porocol-
popollenites triangulus-szal és a Caryophyllidites hidasensis-szel tarsulnak.

A Zeng6varkony 59. sz. firds mintdiban tenger menti, melegebb éghaj-
latra utalé fléraelemek mutatkoznak. A pafranyok koziil az Ophioglossisporites
jelentkezik. A fenyck koziil a Pityosporites thunbergiiformis és a P. zaklinskai-
ana, az Angiospermae koziil a Sapotaceoidaepollenites rotundus, Porocolpo-
pollenites vestibulum és a Caryophyllidites microreticulatus az emlitésre mélto.

A ,,hidasi kép” a torton barnakdszéntelepes osszletet képviseli,
amely részint a Hidas 53. sz. firds 575—665 m-ébdl, tovabba a Hidas 88., 89.,
91., 105. sz. farasok barnakdszéntelepes mintdibdl, részint a hidasi banyabdl
gyljtott mintakbdl valt ismertté. Jellegzetes lap-, illetve mocsarerdére utalo
novénytdrsuldsa van, édesvizi novényekkel és a parti ligeterd6 — el6z6 kép-
b6l ismert — fajaival. A halpikkelyes osszletben indulé fajok koziil a Capri-
folvipites andredanszkyi, és az Ulmipollenites miocaenicus még itt is megta-
lalhato.

A lagyszara novények kozill a Heliotropioidearumpollenites rotundus,
Lobeliaepollenites erdtmani, Ericipites hidasensis, a Chenopodipollenites és az
Artemisiaepollenites sp. jellemzé.

A készénfedSben mar jelentkezik a T'sugaepollenites igniculus is, bar
egyébként a feddrétegek pollenspektruma nagyon hasonlé a hidasi kép flora-
egyiitteséhez.

A ,szarmata képet” csak a H. 53. sz. furds 389,0—557,0 m-ig
terjedd szakasza képviseli a vizsgalati anyagban. A lombosfak koziil az Ulmi-
pollenites miocaenicus és a Celtipollenites hidasensis mellett a Zelkovaepollenites
thiergarti és az Ulmipollenites stillatus néhany példanya mutatkozik. A part-
menti mocsarakat jelzé forméakon kiviil el6térbe keriilnek a Fagaceae csalad
eddigi képekben is jelenlevs elemei. Elttinnek a Sapotaceae, Symplocaceae
csaladokra utalé formak. Néhany szarazabb termd&helyre utalé faj is kimu-
tathatd: Ephedripites mecsekensis, Artemisiaepollenites sellularis.

Ez a flérakép mér nehezen kiilonithet el a ,pannon kép”-tél, ahol a
Coniferae a pannonra masutt is igen jellemz& mennyiségben és azonos morfo-
légiai tipusokkal jelentkezik. Molluscum-vizsgalatok alapjan a H. 53. sz.
faras 389 m feletti szakasza részben még a szarmatahoz sorolhaté, fléragssze-
tétel szerint azonban e rétegek mar a pannonhoz kapcsolédnak. Elég nagy
szammal jelentkeznek recens fajokkal kozvetleniil Gsszevethets formak (pl.
444 m-ben Quercopollenites, 9%). Emellett uralkodéan a mai szubtrépus északi
‘Ovezetére, illetve a mediterranra jellemzG lombhullaté fafajokra lehet kovet-
keztetni. Ma1, D. szerint (1961. p. 66) — az anyagunkban is el6fordulé —



(33) ) 7 7 265

Intratriporopollenites polonicus a fiatalabb pliocénre jellemzS. A mecseki
pannonban jelentés mennyiségben talalhaté Ulmipollenites undulosus WOLFF
fajt a németorszdgi pliocénre tartjak jellemzdének. Ebben az 6sszletben néhany
forma a Larix genus jelenlétére utal (Inaperturopollenites cf. magnus). A lagy-
szart novények koziil a Scabiosaepollenites minimospinuosus, Chenopodipolle-
nites multiplex, Artemisiaepollenites sellularis, Graminipites media, valamint
— az itt Litorella sp.-hez tartozonak feltételezheté — Plantaginacearum-
pollenites sp. tengerparti teriilletre mutat. A lap- és mocsarerdst jelzé fajok
a Pet6fibanya-i pannon barnakdszenes Osszlet vegetacidjaval hozhaték kap-
csolatba, bar %-os mennyiségiik jéval kisebb, és barnakdszénképzidés a réteg-
sorban nem mutatkozik (Nacy 1958). i

Az ismertetett floraképek kozott lassu floravaltozéas észlelhetd, amely leg-
felttin6bben a trépusi fajok meglétében, majd eltinésében mutatkozik meg.
A valtozds masrészt abban nyilvanul meg, hogy a melegebb szubtrépusi,
orokzold jellegii flérat a szubtrépusi, lombhullaté kevert erds elemei valtjak
fel. Az Gsfoldrajzi helyzet valtozdsai leginkabb a faciesvaltozasokban tikro-
z6dnek, illetve a szarazfoldi jelleg uralkodéva valasaban, majd a tengerelontés
fokozatos kiterjedésében, mely természetesen maga utédn vonja a vegetacié
valtozasat is.

A fléraképekben véghbemend valtozas a lasst filogenetikai fejlédésen
kiviil — amely egyes fajok eltiinésében és ujak fellépésében mutatkozik —
elsGsorban a klimavaltozas fiiggvénye. Ez, mai szemléletiink szerint — a kon-
zervativ pollenek és spérak alapjan — f6leg a nagyobb melegigényfi trépusi,
szubtrépusi fajok fokozatos elttinésében, elvandorlasdban és a mérsékeltovi,
ma is helyben él6 fajok fellépésében, majd urakodéva valdsiban nyilva-
nult meg.

A szarazfoldi flora- és vegetacidkép-valtozdasokat, amelyek a foldfelszin
kialakuldsanak, valtozasanak is fliggvényei, nem minden esetben lehet a klasz-
szikus rétegtan kategéridival egybevetni, a faunazéndk kereteibe szoritani.

3. A maradvanyegyiittes florarokonsagi kapesolatai
A mecseki neogénbdl ismertté valt spéra-pollenfajok rokonsagi koré-
nek megallapitiasara minden esetben kisérletet tettiink. Ez azonban nem min-
denkor jart eredménnyel, elsGsorban azért nem, mert a recens spéra- és pollen-
fajok még nincsenek kell6képpen feldolgozva, tovabbd, mert maguk a szub-
trépusi, trépusi floraelemek sem eléggé ismertek. Ha a maradvanyegyiittesek-
ben levé fosszilis spérdkat, polleneket — legalabb nemzetségig — azonosi-
tani tudtuk a ma él6 novényi taxonokkal, maris kérvonalazhattunk bizonyos
flérarokonsagi kapesolatokat. Tekintsiik a4t az e téren elért eredményeket.
A ,széaszvari fléraképben” tobb a Dél-Kinara, Hima-
lajara, tehat paleotrépusra utalé elem, mint az ennél fiatalabb osszletekben.
Kelet-azsiai kapesolatiak a Gymnospermae kozil a Ginkgo, a Keteleeria,
a Sciadopitys genus képviseli; paleotrépusi az Aemopyle, Podocarpus, Dacry-
dium. A zarvatermé arktotercier elemek koziil Kelet-Azsidban, kiilonosképpen
Kindban 616 a Pteracanthus, a Platycarya, részben a Carya, az Engelhardtia és
Zelkova genus. A tobbi genus képviseli vagy ma is helyben él6k, vagy olyan

3 MAFI Evkényv LII 2.
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széles az aerdjuk (Picea, Pinus, a Fagaceae kiilonféle fajai, Betulaceae, Alnus
stb.), hogy csak nagy altalanossagban hasznalhatok fel ﬂorarokonsam kap~
csolatok megallapltasar . A szaszvari kép esetében a Taxodiaceae lap- és
mocsarerd$ tarsulas a Jussiaeapollenites-szel észak-atlanti rokonsdgra enged
kovetkeztetni. A fajok tobbsége északi félgombi flérarokonsagu.

A ,pusztakisfalui kép” viligosan mutatja, hogy amikor
uralkodé moédon jelentkezik egy bizonyos faciesjelleg, a vegetacidképet koz-
mopolita novények uraljak. E flomkepben tulnvomoan a Poly Jpodzaceae csalad
fajai az uralkodék, emellett az Ophioglossum, Polygala, Ilex, Salix és My yrica
genuszok mutatkoznak nagyobb mennyiségben. Ebben a képben jelentkezik
el6szor a Carpinus és a Pterocarya genus is. EIGbbi szélesebb aredji, mint az
utébbi, de mindketté arktotercier elem. Az egyéb fléraelemek mennyisége
elenyészé. A pollenspektrum tehat kelet-azsiai (Ginkgo, Tetracentrum, Engel-
hardtia), mediterran (Cistus) és észak-atlanti elemeket (7T'axodium, Cyrilla)
egvarant tartalmaz.

A ,magyaregregyi kép” pollenspektruma rendkiviil gazdag.
A flérarokonsdg jorésze arktotercier elemekbdl vezethetd le, ekkor tehdt a mai
holarktikus flérabirodalom képviselGi uralkodtak (pl. a jelentds %-os értékkel
l\epw%elt Carya, valamint a Celtis, Castanopsis genus). A Keteleeria, Sciado-
]ntz/s mar ma a dél-kinai flérateriiletre korlatozdédik. A mocsarerdei Taxodium
és Nyssa esetében észak-atlanti kapesolatra gondolhatunk. A Zelkova, vala-
mint az Engelhardtia a mediterrantdl a dél- kinai flérateriiletig egyarant meg-
taldlhaté. ANDREANSzZKY G. (in ANDREANSzKY et Kovics 1955. p. 112),
Haraszry A. (1957) és PALranvy 1. (1964. p. 186, 189 —190) ezzel a tarsuldssal
kapesolatosan a makroflordban kelet-azsiai elemek fellépését is emlitik [Glyp-
tostrobus europaeus (BRONGT.) HEER, Glyptostroboxylon tenerum CONVENTZ|.

A lombhullaté fafajokra utalé pollenek legtobbje (Fagaceae, Ulmaceae,
Betulaceae) — az eddigi kutatdsok alapjan — nem alkalmas a pontosabb
flérarokonsag elhatarolasara. Ezek a csaladok ma a holarktikus flérabiroda-
lomban élnek. A recensekhez kozel allé Liquidambar fajok kozott is kimutat-
hatok kelet-dzsiai, észak-amerikai és kisdzsiai flérarokonsagu fajok.

A flératarsulas lagyszara novényekre, illetve egyéb aljnovényre utald
pollent gazdagon tartalmaz. Ezek egy része kozmopolita (Polygonaceae,
Plantaginaceae, Compositae, Liliaceae). Mediterran fléraelem a Seabiosa és a
részben vagy egészen fas szaru Cistaceae, Heliotropioidae. A Cletra fajok ma a
holarktikus flérabirodalom atlanti, észak-amerikai és a dél-kinai, valamint
a neotréopus kozép-amerikai, orinocdi, dél-braziliai, illetéleg a paleotrépus
hats6-indiai, indomaldji flérateriiletén is élnek. Jelentkeznek itt a trépuson,
szubtrépuson é18, széles areaju Symplocos genus képvisel6i is, mig a Lonicera
fajok ma az északi felgomble Jel]enwok (Kritissman, 1962, 11. p. 66. )

A zengdévarkonyi képben aszéles aredji mérsékeltovilomb-
hullato elunek (FPagaceae, Fagus, Ulmus, Zelkova és sok Caprifoliaceae)
eléretorése mellett — tengeri hatdsként — melegebb éghajlati igény( (szub-
trépusi, trépusi) taxonokat taldlunk. Igy pl. dél-kinai flérateriiletre a 7etra-
centron, indomaldji flérateriiletre a Dipterocarpus utal, s6t még Cycadaceae
is mutatkozik. A Gleicheniaceae, Lygodium és Ophioglossum fajok részben a
holarktikus flérabircdalomhoz, részben a neo- és paleotrépusi flérabirodalom-
hoz tartoznak. Vannak a spektrumban a mérsékelt és a szubtrépusi fléra-
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teriileten egyarant él6, kozmopolita pafranyok is, ezek azonban — a fléra
osszetétele miatt — inkabb a melegebb klimaigény pafranyfajokkal hozhatdk
vonatkozasba. Erre utal a Sapotaceae és Symplocaceae csaladba tartozé fajok
jelenléte is.

A ,hidasi képet” — a faciesjelzd elemeken kivill (Taxodiaceae,
Nyssa, Cyrilla és egyéb vizinovények) — féleg a holarktikus flérabirodalom-
hoz tartozé, lombhullaté elemek alkotjak, melyek koziil néhany a dél-kinai
flérateriileten honos (Tetracentron, Platycarya, Engelhardtia, Carya). Erre
utal a feny6félék kozott a Keteleeria, Sciadopytis is. Ennek ellenére a barna-
készénmintdak pollenspektrumaiban olyan trépusi elemek is talalhatdk, ame-
lveknek megfelel6i ma az indomaldji teriileten élnek (pl. Dipterocarpus).

A ,szarmata képben” a ma él6 lombosfak koziil a holark-
tikus florabirodalomra utalé elemek lépnek el6térbe, s mint mar emlitettem,
ezeket ritkan hozhatjuk kapcesolatba a ma él6 fajokkal.

A ,pannon képben” a mai holarktikus elemek szubtrépusi,
mediterran fajokkal, dél-kinai és észak-atlanti rokonsagi kord alakokkal egy-
arant jelentkeznek. A pannon flérakép e kapesolatai jol 6sszevetheték a matra-
aljai (Pet6fibanyai) vizsgalatok soran levezetett florarokonsiggal (Nacy,
1958. pp. 124—125).

Mecseki maradvany-flordinkat osszehasonlitva mds, hazai neogén réte-
gekbdl szarmazo pollenflérakkal, arra a kovetkeztetésre jutunk (Simoxcsics
1959a, b, 1960; KepvEs 1959; Nacy 1962a), hogy osszetételilk hasonld.
Smvoxcesics (1959a, p. 81) a négradi Katalinbanya fléraegyiittesének jelentd's
részét atlanti észak-amerikai rokonsdgunak tartja. A klima értékelésénél ned-
ves szubtropusi klimat tételez fel, ehhez azonban hozzaftzi: , Figyelemre-
mélt6, hogy hasonlé klimaviszonyok uralkodnak a Glyptostrobus hazajiban,
Kelet-Azsiaban is”.

PArvanvy I. (1964) a Keleti-Mecsek kozépsémiocén makroflérajanak
vizsgalata soran 24 olyan csaladot hatarozott meg, amelynek megfelels pollen-
leletek ez ideig nem Kkeriiltek el6. E csaladok egy részének nem tartésak a
pollenjei (pl. Lauraceae); illetve zart viragzatuk nem alkalmas a pollenek szét-
szorodasara (Papilionaceae, Ficus), igy pollenjeik hianya indokolt.

A makrofléraban szerepld csalddok kozott elég sok utal a trépusra és déli
félgombi elterjedésre. A csak spérdakkal, ill. pollenekkel képviselt ecsaladok
kozott (0sszesen 35 csaldd), tobb a kevéshé exotikus csalad, amelyeknek
egves képviselGi azonban szintén paleotrépusiak (Acmopyle, Podocarpus,
Araliaceae, Dipterocarpaceae sth.).

A mecseki neogén flérat — a geoldgiai kifejlédés hasonlésdga miatt —
els6sorban a Karpat-medence és a kozvetleniil ehhez kapesolédé medence-
rendszerek neogén flérdival kell sszehasonlitani. A Mecsekhez foldrajzilag
leginkabb kozelesGk Jugoszldvia miocén Kkifejlédési teriiletei, ott azonban a.
palynoldgiai kutatds ecsak most indul. A makrofléra leletek alapjan PaxTic, N.
8 flératipust kiilonboztet meg, amelyek jellege a Mecsekéhez hasonld, de
— foldrajzi szélességiik kiilonboziségének megfeleléen — valamivel melegebb
jellegli (PANTIC 1956).

Jugoszlaviabol és Gorogorszighol szarmazé neogén pollen florat vizsgalt
PrrLue, WEYLAND és PaxtiC (1958). A floralista (l. c.. pp. 92—94) igen nagy
egyezést mutat a mecsekivel. K munkajukban ezt irjak: ... ,die von uns

3
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auch vorausgesehene Tatsache, dass die sporenstratigraphische Gliederung
Mitteleuropas offensichtlich nicht auf das untersuchte Gebiet passt. Wie es
dem hier wiirmeren Klima entspricht, verschwingen viele tertiire Formen
wesentlich spiter. En seien nur genannt: Lygodium, Palmae, Engelhardtia,
Symplocaceae, Sapotaceae, Rhus und andere ... (L. c., p. 94).

WeYLAND és Prruc (1957. p. 107) a Ptolemais melletti pliocén fléra fel-
dolgozasakor is utaltak arra, hogy melegebb volt a klima, mint Kozép-Eurépd-
ban, annak ellenére, hogy sok hasonld faj taldlhaté itt. Feltételezik, hogy:
... .. der Klimaabfall von Siiden nach Norden war weniger steil’". WEYLAND és
PrLuc (1961. p. 107.) a peloponnészoszi Megalopollis pliocén barnakGszén-
rétegeinek flordjat is az el6zékben emlitett jugoszlaviai és gorogorszigi flora-
anyagon keresztiill (WEYLAND et PrLuG 1957 és WEYLAND, PFLUG et PANTIC
1958) kapesoljak ossze a matraalji flordval (Nacy 1958) és elkiilonitik az egyéb
kozép-eurépai floraktol.

Ausztriaban, Kravs, W. kéziratos disszertacidjaban ismertetett neufeldi
flora all legkozelebb a magyar felsGpannon flérdhoz. A szintén altala feldol-
gozott Wolkersdorf-i alsészarmata pollenfléra is megegyez6 a mecseki
szarmatééval (1955). Az a megéllapitdsa, hogy a szarmata lel6helyen Lygo-
dium és Supotaceae el6fordul, megegyezik a magyarorszagi adatokkal. Kraus
szerint ezek az adatok cafoljak PoronNig, THOMSON és THIERGART (1950, p.
44) arra vonatkozé megallapitdsit, hogy a széban forgé spérdk, ill. pollenek
az alsémiocénre jellemzGek. Véleményem szerint a két megallapitas kozti
ellentmondés feloldhaté, ha szdmba vessziik azt, hogy mig a 2—3 szélességi
fokkal északabbra fekvd rajnai barnakészénteriilet a kozépsémiocénben az
Eszaki-tenger oble volt, addig a pannonban a magyar és osztrdk teriiletek a
Paratethys részmedencéi voltak, s igy valészinii, hogy ez utébbi tengerrész
kornyékén a melegkedvels fajok tovabb éltek.

BERGER, W. osztrak paleobotanikus a Brunn-Vosendorf-i lelGhely makro-
florajat vizsgdlta (1952). E florat osszehasonlitdsi alapul hasznédltuk vizsgd-
lataink soran, mert jé egyezést mutatott a magyarorszdgi fiatal tercier fl6-
rakkal.

A szlovdkiai medencék miocén—pliocén rétegosszletének palynoldgiai
spektrumai — féciesbeli eltéréseken kiviil — nem kiilénboznek lényegesen a
hazai, kiilonosen az észak-magyarorszagi flordétol (ParcrovA, B. 1958 ; PLAN-
DEROVA, K. és SxoPKOVA, P. 1960; PLANDEROVA, E. 1961, 1962, 1963). A Kis-
alfold és a Vagvolgye neogén rétegeinek vizsgilatdnil Sxorkovi, P. (1961,
p. 230) ugyanazon szubtrépusi, tropusi elemek jelenlétét igazolta, amelyek
nalunk is kimutathatok. A tortonban Szlovékia teriiletén lehiilés mutathaté
ki (PLANDEROVA, K., SxorkovA, P. 1960), ami a Mecsekben is jelentkezik, ha a
torton pollenspektrumokbél a készénképzé mocsirerds elemeit elhagyjuk.
ParcTovai, B. (1960) a dél-csehorszigi felsGoligocén—kozépsémiocén rétegek-
bol szérmazé flérat vizsgilt. Noha lel6helyei mar a Karpatokon kiviili terii-
leten vannak, a fléravaltozasok hasonlék: jellemz§ a trépusi, szubtrépusi
elemek visszavonuldsa, majd teljes eltlinése a tercier kozépsé részének végén.



4. Paleoklimatologiai kovetkeztetések

Az egykori éghajlatra ugyan elsésorban a névényi maradvanyok alapjén
kivetkeztethetiink (ANDREANSZKY in ANDREANSzZKY et Kovics 1955, p. 88.),
de a fosszilis elemeknek csak meglehetGs bizonytalansaggal megitélhetd klima-
igénye e téren nehézségeket okoz. A miocénben mar sokkal tavolabb allunk
az aktualizmus elvének kozvetlen alkalmazasatél, mint a pliocénben, ahol a
recens fajok klimaigénye alapjan médunk volt merészebb kovetkeztetésekre is
(Nagy 1958. pp. 126—130). Az értékelés alapjat addé spoéra-pollen egyiittes
tagjai a legritkdbb esetben hozhatok kapesolatha vagy azonosithaték ponto-
san a ma €l fajok valamelyikével. Sikeres hatdarozasnak konyvelhetjiik el, ha
legalabb a recens genuszig eljutunk, mert ebben az esethen mér bizonyos
hatdrok koézé szorithatjuk az értékeléshez sziikséges adatokat. Kivételesen
el6addédhat az is, hogy a csalad megallapitdsa mar Tehetévé tesz éghajlati ko-
vetkeztetéseket.

A ma él6 novények esetében az elterjedési teriiletiikon levé meteorolégiai
allomasok adatai timpontot adnak az éghajlatigény megitélésére, bar még ezek
is sok hibalehetGséget rejthetnek magukban. A klima értékelésénél ugyanis
feltétleniil figyelembe kell venniink a kiilonbh6z6 expozicidéju hegyoldalakon,
vizpartokon és egyéb teriileten él6 novényegyiittesekre haté tényezdket,
tehat a helyi- és a mikroklimat is.

A mecseki fosszilis fajok feltételezett florarokonsdgi kapesolatai sokszor
Kelet-Azsidba, kiilonosen Délkelet-Kindba vezetnek, ahol azonban a mai
novényzet pontos, részletezd felmérése még nem tortént meg, a fléra csak
nagy vondsokban ismert.

Ovatosan kell eljarnunk a fosszilis floraértékelésénél azért is, mert
maradvanyegyviitteseink csak toredékflordk, amelyekbdl hidnyozhatnak az
egyiittes jellegét megszab6 rendszertani egvségek (esetiinkben pl. a makro-
fossziliak kozott gyakori Lauraceae), illetSleg a vegetacioképre jellemzG meny-
nyiségi megoszlas igen nagy mértékben eltérhet az eredetitél (Nacy, 1958.
pp. 13—14).

A Mecsek mlocen]enek fléraosszetétele kifejezett tropusi klimara nem
utal, a trépusi fajok szdama kicsiny, tehat palynolégiai eredményeink meg-
egyeznek a Mecsek hegység miocén klimajaval foglalkozé kutatok kordabbi
adataival (Staus 1878. p. 138; ANDREANSzZKY 1955. 1. tablazat; PALraLvy
1964).
Az éghajlati értékelésnél trépusi elemnek tekintettiik a Sapotaceae csalad
pollenjeit, az Acmopyle rokonsagi korére utalé pollent, az Arecipites, Jussiaea-
pollenites,  Dipterocarpacearumpollenites, az Araliaceae csaladhoz  sorolt
néhany fajt (az A. edmundi és euphorii typust), valamint az Echinatisporites,
Polypodiaceoisporites néhany képviselGjét, Cicatricosisporites-t, Gleicheniidi-
tes sp.-t.

A Sz4aszvdar 8. sz. faras alsé mintdi 432,5—434,5 méterek
kizott s:ubtmpu-sz jellegii florat magukba foglalé vegetaciora utalnak, ahol
mintanként csak alacsony %-ban (0,6—5,4%-ig) talalunk tréopusi fajokat
(I. 49. abra, alsé szakasz). Uralkodéak a szubtréopusi erds elemei (a 45,1—
42.5%-t kitevs, Zelkova speciesekkel ~Osszevethetd polleneket szubtrépusi
elemeknek tartom, mert a mecseki neogén szelvény felsé részében mar nem
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fordulnak eld). Ugyancsak szubtrépusi elemek a Fagaceae csaladba tartozo
Tricolporopollenites microhenrici alakkorbe sorolt, és a palynoldgiai irodalomban
id6sebb harmadkori rétegekbdl emlitett, e csaladra utal6 fajok is. A Custanea
fajokkal osszevethets 7'. cingulum ssp. oviformis-t viszont meleg—mérsékelt-
ovi elemnek tartom, mig a ssp. fusus-t és ssp. pusillus-t mar inkabb a Caste-
nopsis genusszal vetem egybe, s a szarazabb térszinl erdd alkotdjanak gon-
dolom (v. 6. Kritrssmaxy, 1. 1930. p. 254). S valéban, ahol a rétegsorban a
legtobb a cingulum typust pollen, ott fordul el Ephedripites pollen is.

A Szészvar 8. sz. furas anyagdaban talalt, még mérsékelt égovinek felté-
telezett fajok pollenjei lényegében a teriilethez kapesolédd hegyvidék jellem-
z61: Keteleeriaepollenites, Abiespollenites, Piceapollenites és néhany Polypodia-
ceae csaladba tartozé spora.

Az éghajlat kiegvenlitetlenebb voltara utal a spoérdk alacsony aranya
(2,5—4,2%).

A 26—27 m mélységhil szarmazd, terresztrikus osszletre utalé mintaban
a trépusi jellegli pafranyvok uralkodnak.

A pusztakisfalui fléraképben — egves mintdkban —
uralkodnak a pafranvok (11,8—74.4% kozotti értékben). Ha ezekhez kapesol-
juk a Salixipollenites néhol jelentés mennyiségét, akkor még erdteljesebben
mutatkozik a vizpartra utald, kiegyenlitett helv1 klima. Uralkodéak a szub-
tropusi elemek (48.5—97.9% kozott). a rétegsorban felfelé novekv tendencidt
mutatve

A Pusztakisfalu VI. sz. fardas 25,0—27,1 m-b6l vett minta tartalmazta a
legkevesebb szubtrépusi fajt. Ugvanitt ardnylag sok trépusi elem volt taldl-
haté (8,6%). A trépusi fléoramaradvanyok mennyisége a rétegsorban felfelé
csokken (bar maximuma a barnakdszén feletti, 7. sz. mintaban volt 13,7%-
kal, minimuma az 5. sz. mintaban 1,4%-kal).

A pusztakisfalui képben a mérsékelt égovre, ill. hegyi klimara utalé fajok
ardanyszama altalaban kicsiny, kivéve a fentemlitett mintat, ahol maximumot
mutatott (42%).

A magvaregregyi kép gazdag szubtrépusi erdovegetauom
meleg -S?llbthl)USl ecrhajlatm utal (80% koriili atl: ag). A trépusi elemek ardnya
a Komlo 120. sz. furasban 2,7%, a Hidas 53. sz. fardsban 3%, a Zeng&varkony
59. sz. firds ugyanezen szakaszaban 2,6%, tehdt kozel azonos értékii. Ez az
éghajlat talan legjobban a Jangce ioly(tmtol délre levé lombhullaté és orok-
zold, szélesleveli erdétipus éghajlatigényével (Hou, CHEN, Wane 1959, p.

6—8) vethets ossze. A mérsékelt 6vi floraelemek ardnya — az el6z6 képhez
viszonyitva — valamivel kisebb. Ez utébbi jelenség a transzgreddlé tenger

kiegvensulyoz6 hatasdnak tulajdonithaté (62. dbra).

A zengdvarkonyi kép jellemzé vondsa mindeniitt a transz-
gresszio, amit a mintdkban talalhaté tengeri planktonszervezetek jeleznek.
Ko6z6s vonds az is, hogy valamennyi, ide tartozé mintaban kimutathaté a
hegyoldalra felhizédé ele(rves erds, hiivosebb helyi fléraelemeivel (a lombos-
fak koziil pl. a Fagus, a taleveltiek : Abies, Picea). A Hidas 53. sz. fards min-
taiban a kozetkifejlodés miatt szegényesebb a fléra, de mind itt, mind a Zengo-
varkony 59. sz. és a Komlé 120 sz. furdsban egyes tropusi elemek ]elmk a
klima melegebb voltat (Dipterocarpaceae, Sapotaceae, Cycadopites).

A hidasi képbdl levezetheté paradis, helyi klimat a trépusi
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fléraelemek nagy szama bizonyitja (atlag 7%). Viszonylag jelentds a mérsékelt
ovi lombhullaté elemek mennyisége is, a szubtrépusi elemek hattérbe szoru-
lasa mellett (ANDREANSZKY 1959, p. 285). E jelleg a lap- és moesdrerddn kiviili
teriiletek és a hegyvidékek floraelemeibdl adédik (62. dbra).

A hidasi barnakdszén-telepes osszletet fedé képzédmények pollenspektru-
maban a tengerelontést — néhany planktonszervezeten kiviil — a lap-, ill.
mocsarerdei elemek visszahuzddasa jelzi. Az éghajlat lehtlését a tavolabbi
teriileteknél a lapba hullott allochton pollenek, a hegylabi lombos- és a hegyv-
vidéki fenyveserdé fajai mutatjak. A készéntelep fedd (rotalias szint), pollen-
spektruma alapjan, nem kiilonithets el a szarmata 6sszlet alsé részének min-
taitol.

A szarmata képben az Osszlet kozepetdjardl vett mintdkban
jelentkeznek utoljara jelentGsebb szazalékaranyban a trépusi elemek (pl.
H. 53. sz. fards 554—554,3 m: 7%): (57. és 62. dbra). A szarmata kozépss és
felsd szakasza kozott éghajlatvaltozas allapithaté meg. A H. 53. sz. furdsban,
496 m-tdl felfelé — annak ellenére, hogv egy-két tropusi elem még megtaldl-
haté — a Vecreté,ci(')kép mér teljesen a pannonhoz csatlakozik. Az itt
levé mérsékelt 6vi és szubtrépusi elemek mai megfeleléi a mediterrdn, ill. a
dél-kinai flérateriileten taldlhaték (So6 1962. p. 92. flératérkép 1. 10. jelzésii
dél-kinai florateriilet).

A Hidas 53. sz. furas 432,6 m-étdl felfelé mar csak elvétve keriil el§ tro-
pusi faj. A pollenspektrum szubtrépusi és mérsékelt égovre jellemzd fajokbol,
uralkodéan feny6kbdl all. Ebbdl kovetkezben a rétegek lerakoddsakor uralkodé
éghajlat a mai mediterran teriiletek éghajlatahoz lehetett hasonlé. Az emlitett
nagy mennyiségli fenyépollen a mainal magasabb hegység jelenlétére enged
kovetkeztetni (62. abra).

A mecseki neogén fbjl(’idéstiirténete folvaman allandéan haté tényezdként
kell szamitdasba venniink a mezozdos- paleomos hegyvségtomeget, és a tulnvomo-
részt tengeri kornyezetet, ill. a pannonban a csokkentsosviz tavat. Mindketts
éghajlati tény ez6ként is jelentkezik. A hegyekhez kapesolédd  szarazfoldi
teriiletek — a foldtani irodalom alapjan is — szigetekként helyezkedtek el a
neogén tengerben (SZENTES in: VADASZ, p. 516). A tenger és a szigetek kozott
kialakult napi széljaras az uralkodo6 széliranytdl fiiggetleniil is az iilepité me-
dencébe vitte a pollenanyagot. Ezzel magvardazhaté a hegyvidékre jellemzd
feny6félék csaknem dllandé jelenléte a spektrumokban. Ez a levegémozgas
— hegyi-volgyi szél formdjaban — még az édesvizi szakaszokban is betolt-
hette ugyanezt a szerepet.

A neogénben a tenger kozelsége Liegyenlitett Llimdt biztositott a vegetdcid
széméra. Széraz klimara ]ellem70 novényfaj pollenje (pl. Izplzedm)wramla«r
kevés fordul el anyagunkban.

A neogén folyaman a Mecsek szubtréopusi 6vbe esé szigetvilaganak no-
vénytakardjiban véghemend valtozas részint a lasstd fllovenetlkm véltozéshol,
részint a fokozatos lehiiléshél addédott, mely azonban nem volt egyenletes
(WoLpsTEDT 1955, SCHWARZBACH 1961. p. 189). Mind ez, mind az egyes leld-
helyek egykori helyzetébdl fakadé mikroklima és helvi klimavaltozdsok
bélyegei kifejezédtek az egvkori vegetacid osszetételében.
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5. A spektrumok szerepe a faciolégiai értékelésben

A vizsgdlati anyagban el6fordulé planktonszervezetek elsGsorban az
iiledék faciologiai értékelésére, masodsorban az iiledék eredetére vonatkozoan
szolgaltatnak adatokat. A faciesjelleg megitélésénél az ismert 6kolégiai igényt
planktonszervezetekbdl indultam ki. A planktonszervezetek egy része édesvizi
(Ovoidites ligneolus R. Por., Tetraporina quadrata BoLCH., Pediastrum sp.),
mas résziik félsdsvizi (Actynocyclus octonarius EHRENBERG, Thalassiphora
pelagica E1s. et GocHT); végiil tengervizre jellemz6 alakok is vannak (Hms-
landia australiense, Crassosphaera concinna, Cystidiopsis certus, Tytthodiscus
genus, valamint a Foraminiferdlk). Tampontul felhaszndltam az 6koldgiailag
értékelhetd vizinovények pollenjeit is (Nymphaeaceae, Sparganiaceae). Az j
fajok koziil néhdnyndl az okolégiai adatok megéllapithaték voltak. Edesvizi
iiledékben fordult el§ a Savitrinia miocaenica, a S. magna és a Geiseloidinium
miocaenicum. Csokkentsoésvizi képzédménybdl valt ismertté a Peridinium
lambdoideum, Cymatiosphaera hungarica, Cooksonella circularis. Normal sé-
tartalmu tengervizben élének bizonyult a 7'ytthodiscus mecsekensis, Margos-
phaera velata és a Hidasia genus fajai.

Vannak pontosan még meg nem allapithaté okoldgiaju és sotlirési
fajok a mar ismert és az Gj formak kozott is. A Botryococcus braunii KUTzING
pl. az irodalom szerint (TRAVERSE, 1955. p. 344) s6sviztl az édesvizig minde-
niitt megtalalhatd. Vizsgalati anyagunkban is elég széles skdlaju sétirésiinek
mutatkozott, valédi édesvizi iiledékben azonban nalunk eddig nem fordult
el6. Normal és csokkent sotartalmu vizben keletkezett iiledékekben azonban
egyvarant megtalaltuk, kiillonosen a Hidas 53. sz. és a ZengGvarkony 59. sz.
furds csokkentsosvizi szakaszaiban ért el néhol jelentés mennyiséget.

A Foraminifera vizsgélatok eredményei is felhasznalhatdk voltak adataim
alatamasztasara, pl. a ZengSvarkony 59. sz. firas 13. sz. (30,9—34 m) minta-
jaban, ahol a Foraminifera maradvanyok és Crassosphaera concinna tengeri
planktonforma egyiitt volt az Emslandia australiense, a Cystidiopsis certus és a
Margosphaera velata fajjal, igy az Gj fajok okolégiai igényét az ismert marad-
vanyokéval egyezének vehettiik. Fenti minta a lagenidas ,,slir”’-6sszlethdl
vald, a 14. sz. (34—37,5 m), azonos anvagi mintdhoz hasonléan, amelyben
szintén szerepelt a Crassosphaera concinna, s ez a vele egyiitt talalhaté Tyttho-
discus mecsekensis faj tengeri voltara utalt. A Thalassiphora pelagica faj jelen-
1étéb6l viszont a Cymatiosphaera microreticulata, Hidasia velata és a flexibile
fajok okolégiai igényére (tengeri kornyezet) kiovetkeztethettiink.

Az Actynocyclus octonarius EHRENBERG diatomafaj csokkentsosvizi,
part menti faciest jelez, s igy a vele egyiitt talalhaté Cooksonella circularis-t is
csokkentsosvizinek tételeztem fel, s az utébbi jelenléte alapjan mindsitettem
csokkentsdsvizinek a Magyaregregy —Kisréti-arokbol vizsgalt, a halpikkelyes
agyagmarga Osszletbe tartozé mintat.

A barnakdszén-telepes osszlet 2. telepének 1. sz. mintajaban levé Sawvit-
rinia miocaenica, a Tetraporina quadrata és Ovoidites ligneolus tarsasagaban
keriilt el6, s igy édesvizet jelez.

Kevés szdmu adat esetében természetesen nagyobb a bizonytalansig, de ez
csikkenthetd, ha figyelembe vesszitk a geoldgiai iiledékképzédésre vonatkozd
adatokat, a paleozdoldgiai eredményeket és egyiittesen értékeljitk valamennyit.
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A mecseki idedlis rétegsor szerinti szelvény sorrendjében a flératdrsuldsok-
bél a kovetkezo faciesekre lehet kovetkeztetni:

A terresztrikus osszletben (Szaszvar 8. sz. furas) el6forduld
néhany Ovoidites ligneolus R. Por. édesvizi eredetre utal.

A limnikus 6sszletbe tartozé Pusztakisfalu VI. sz. furds réteg-
sordban nem fordulnak el$ olyan jellemzd planktonszervezetek, amelyek alkal-
masak lennének faciol6giai kérdések eldontésére. A geolégiai értékelés szerint
az iiledéksor édesvizi. A furds 15—17 m-ébdl leirt Heliospermopsis hungaricus
faj faciolégiailag nem értékelhets, mert vele egyiitt mas, faciest jelz6 Gslény-
tani lelet nem keriilt el6.

A Zengb6varkony 45. sz. farasban a limnikus rétegek (16,4—21,2 m) és a

congerids mészk$ (13,2—14,5 m) mintdi — mikropaleontolégiai adatokkal
igazoltan — édesvizi eredetliek. A furds 21,2 m alatti szakaszaban levd,

Radiolaric maradvanyokat és szivacstiliket tartalmazé mintdk tengeri eredetre,
a halmaradvanyokat és Ostracoda héjmaradvanyokat tartalmazé mintdk pedig
esokkent sotartalmu vizre utalnak (KoreczNE LAY I. szerint). A mintdkban
el6fordul6 planktonszervezetek koziil a Filopia fimbriata fajt ezért esokkent-
sosvizinek tartjuk.

A Magyvaregregy kornyékilelShelyek mintdiban ardny-
lag kevés a meghatarozhaté planktonanyag. A Kisréti-drok anyagaban fél-
sosvizre utal a Cooksonella circularis. Az Alméaspatak I1. sz. lelGhely fels6, savos
agyagmintajaban a Cymatiosphaera elliptica és a Micrhystridium sp. — a rokon
fajok analdgidja alapjan — tengeri eredetfi.

A Hidas 53. sz. furds rétegsora 983—984,5 m-ben a 7Tyit-
hodiscus sp. tengeri eredetre mutat, amit KoreczNE Laky I. (1968. p. 12.)
Foraminifera vizsgalatai is igazolnak, ¢ ugyanis a fauna alapjdn 941 —942,5 m
kozotti tengeri ingressziot allapitott meg. Ugyancsak tengeri iiledékre utal
a 837,9—839 m-bdl szarmaz6 minta is. Az osszletet tengeri eredetiinek tartjuk
Foraminifera, Hystrichosphaeridae maradvéanyok és Chenopodiaceae pollenek
alapjan (Nagy 1962. p. 325—326). A | slirosszlet” aljatél — 763—764,6 m-tdl
felfelé — a mikroforaminiferak és a planktonszervezetek szintén tengeri
iiledékre utalnak: a 755— 757 m-nél Cystidiopsis certus, Micrhystridium micro-
reticulatum, 735— 1738 m kozott Hidasia duigana, H. flexibile és Foraminiferdk
jelzik a tengeri iiledék jelenlétét. A 685,5—688 m kozotti mintak Foraminifera,
Cymatiosphaera microreticulata, Hidasia duigana maradvinyok alapjin a
tenger mélyiilését vagy nyiltabba valasat jelzik.

A torton mintdi csokkent sésvizet, majd 630,8—632 m-ben a Tetra-
porina quadrata, 592,7—593,1 m és 590,2—590,7 m-ben az Ovoidites ligneolus
édesvizet jeleznek. Tengerelontésrdl tantskodik a kdszénfedSben a Micrhystri-
dium microreticulatum és néhany egyéb plankton is.

A szarmata 6sszletben a tengeri iiledéket a Thalassiphora
pelagica, Cymatiosphaera microreticulata és néhany Hidasia sp. jelzik.

A pannonban elég gyakori az Ovoidites ligneolus sima véaltozata,
amelynél feltételezhets, hogy aligsés vizii iiledékben fordul els. Ugyancsak
édesvizre, illetve aligsés vizre utal, recens anyaghol val6 kivetkeztetések alap-
jan, néhany Dinoflagellata faj is.

A Zengdvarkony 59. sz. fards teljes rétegsora ardnylag
gazdag planktonszervezetekben, mindenekel6tt a Botryococeus braunii tele-
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pekben. Planktonszervezetek alapjan a rétegsor alsé része csokkent sésvizi
rétegekkel kezdddik, majd felfelé kiédesedik (73,5—76 m kozott). 73 m-t6l
felfelé ismét csokkent sosvizi iiledéket jelez az Actinocyclus octonarius és a
«Cooksonella circularis. A rétegsorban felfelé haladva kb. 35 m-ig tart a faciesek
valtakozasa, majd mindinkdbb sésabb vizre mutatnak a planktonmaradvéinyok.
Erre utalnak a KoreczNE LAky I. (1968. p. 17) altal ebbdl a szintb&l meg-
hatarozott Foraminiferdl:: a Rotalia papillosa BRADY, R. beccarii (L..), Orbu-
lina triloba D’ORB., Qlobigerina bulloides D’ORB. stb., valamint az Ostracoda
héjak és Echinodermata tiskemaradvanyok. Ugyanezen osszletben 34—34,9
m-b6l szarmazé minta plankton szervezetei: a Crassosphaera concinna, Tyttho-
discus mecsekensis. A 30,9--34 m-bdl szarmazé mintaban a Crassosphaera
és Botryococcus példanyai mellett Emslandia australiense, Margosphaera velata,
Cystidiopsis certus és chitinvazii mikroforaminifera maradvanyok taldlhaték.
A tovabbi mintak szintén tengeri iiledékre jellemzi mikroszervezeteket tar-
talmaznak: a 28,8—29,2 m-ben Coccolithophorida leletek (BALDINE BEkE M.
1964, p. 162), a 28,6—28,8 m-ben ismét Crassosphaera concinna COOKS. et
MAN. és Botryococcus braunii Kitrza. fordulnak eld.

A planktonszervezetek maés része masodlagosan helyezkedett el az iile-
dékben: id6sebb geolégiai korokbdl halmozdédott at. Az athalmozédott anyag
fontos adatokat szolgaltat az anyagszallitds koriilményeire vonatkozoéan.

A vizsgdlt mecseki neogén rétegsorokbdl kiillonbozé geoldgiai iddszakokhbol
szarmazo szervezetek keriiltek el§. Az athalmozddas leginkabb a mezozoikum-
bél — féleg a jurdbdl eredt. Nemegyszer azonban a palaeozéikumbdl valé
athalmozddasra is rda kell mutatnunk. Elég nagvmértékii az eocén eredetii
athalmozddas is.

A planktonszervezetek megtartdsi dllapota, nagy szennyezettsége néha
megakadalyozta pontosabb meghatarozasukat. Sok esetben az dthalmozéddst
spora-pollen leletek is alatdmasztottdk.

A Szaszvar 8. sz. fardasban sokadat utal az d&thalmozddésra.
A 434,5—435 m-ben a Baltisphaeridium brevispinosum (Eis. 1931) E18.1958
a paleozoikumbdl, a 433,8 —434 m-ben a Callialasporites devi n. sp., a 432,7—
433,5 m-ben a C. dampieri (BALME) DEV a jurabdl, a Micrhystridium cf.
inconspicuum DEFL. a krétabdl leirt fajok. Ugyanesak mezozdos, jura athal-
mozodasra mutat 156,9—157,3 m-ben a Micrhystridium cf. fragile DEFL. is.

A Pusztakisfalu VI. sz. faras 5 mintdjaban (10,5—12,5
m) a Classopollis sp. athalmozddasra utal.

A Zengévarkony 45. sz. faras 17,2—17,8 m-ében a Baltis-
phaeridium cf. brevispinosum, 16,4—17,2 m-ében a felsGkréta Angiospermae
pollen halmozdédott at.

A Komlé 120. sz. furas alsé szakaszdban lidsz dthalmozddas
allapithaté meg. 400,5—406,1 m-ben Kucommzidites sp., 398,5—400,5 m-ben
lidsz spora talalhatd. 372—374,4 m-ben a paleozbos Baltisphaeridium brevis-
pinosum (E18.), a paleocén-eocén Sapotaceoiduepollenites biconus, majd a 178 —
178,8 m-bdl szarmazé mintdban ugyancsak a Baltisphaeridium brevispinosum,
egv masik Baltisphaeridium sp.-szel és a mezozéos Callialasporites dampieri
(BALME) DEV, valamint az eocén Porocolpopollenites stereoformis P¥. utal
-athalmozdsra.

A barnakdszéntelepes osszlet agvagos meddéjében (53. sz. minta) a kréta
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of. Hexagonifera chlamydata Cooks. et Eis., az eocén Porocolpopollenites
stereoformis és a paleocén—eocén Sapotaceoidaepollenites biconus formak at-
halmozéasra utalnak.

A Zengdévarkony 59. sz. furas halpikkelyes sszletében
71—173 m-ben paleozdos eredetii Angulisporites, 67,5—170,5 m-ben paleocén—
alséeocén Tricolporopollenites satzveyensis, 41,8—44,4 m-ben kréta eredetii
Trudopollis sp. és Anemiidites echinatus Ross fordul els. A 30,9—34 m-ben
paleocén—eocénre utalé Sapotaceoidaepollenites biconus mutatkozik. A tenger
még kiterjedtebb voltara utal (18.5—20,2 m-bdl) a lidsz eredetl Concari-
sporites (Obtusisporites) sp. spora.

A Hidas 53. sz. furdasban mind planktonszervezetek, mind
spéra-pollenanyag alapjan kovetkeztethetiink athalmozasra. 1017—1019
és 837,9—839 m-ben alsokréta Duplexisporites toratus talalhaté. A 755—757
m-ben Baltisphaeridium cf. trifurcatum (K1s.) DowNIE et SARJ. a paleozéikum-
bél, a 735—738 m-ben levé B. heteracanthum (DEFL. et CooKks.) DOWNIE et
SARJEANT kréta—alsétercierbdl leirt. A 711—713 m-ben levé Kalyptea sp.
jurabdl, a 688,5—690 m-ben levé Micrhystridium cf. operosum DEFL. krétabol
ismert. Emellett Hystrichosphaeridium sp. toredék is talalhaté az utébbi
mintdban. A 688 —688,5 m anyagaban Hystrichosphaeridium sp., a csatlakozo
686,5—688 m-bdl szarmazé mintdban az el6z6 tengeri planktonszervezet
mellett el6fordulé Scolecodonta maradvany a francia krétaban eléforduld
maradvanyra hasonlit (VERDIER, 1962. p. 15). A 665,1—666,8 m-ben a kré-
tabol leirt Micrhystridium cf. operosum DEFL., az 534—537 m-ben a jurabol
kozolt M. cf. deflandrei VALENST és néhany Hystrichosphaeridae maradvany
alapjan, valamint a kréta Duplexisporites toratus jelenlétébdl kovetkeztet-
hetiink az dthalmozasra.

A fuaras felsGpannon szakaszaban a paleocén, eocén athalmozast a Baltis-
phaeridium oligacanthum ssp. stelle W. WETZEL, Crassosphaera sp. mellett
néhany eocénbdl leirt spéraforma is alatamasztja, mint pl. a Polypodiispor tes
tenellis, Reticuloidosporites dentatus. BONA J. Coccolithophorida vizsgdlatai is
eocén athalmozdédast mutattak ki a firds pannon osszletében (1964, p. 126).
Mindamellett mezozdos rétegekbdl valé athalmozddas is van a furds ugyan-
ezen szakaszaban (258 —258,5 m), mert az Ornatisporites reticulatus és O.
dentatus mezozoos eredetiek. KEpves M. és Simoncsics P. a genuszt megta-
laltak a lidsz rétegek vizsgalata soran. Még tovabbi mezozéos, krétabol ismert
Pteridophyta és Angiospermae is talilhaté a pannon szakaszban.

6. Rétegazonositas

A neogénben a vizsgilati anyagok kozotti kisebb geolégiai idékiilonbsé-
gek miatt alapos, koriiltekinté elemzések sziikségesek a rétegtani kérdések
megolddsdhoz. Rendkiviil kevés, jellegtelen vagy perzisztens maradvanyokat
tartalmaz6 mintdk esetében a leletek nem alkalmasak a vitds kérdések eldon-
tésére. Ilyenkor tovdbbi — az el6zGkkel Osszefiigg6 — esetleg heteropikus
faciesi anyag vizsgdlatdara van sziikségiink.

Megnehezitette a rétegsorok értékelését a palynolégiai alapszelvények
hidnya, illetve a kutatds hazai viszonylatban uttors jellege.
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Eppen a neogén az, ahol — az el6z6 geoldgiai korokhoz viszonyitva —
ardanylag kis fléravaltozassal kell szamolnunk. Az idGegység ardanylag rovid,
a flora valtozasa aranylag kicsi, ezért mar eléggé kialakult vegetacidtipusokkal
szamolhatunk.

A mecseki anyagban is el6fordultak rétegsorok, amelyek palynoldgiai
szempontbdl nem értékelheték. Ilyenek a Szdszvar 8. sz. frds terresztrikus
osszletének konglomeratumai.

A Szészvar 8. sz. furds terresztrikus osszletének 26 —27 m kozotti mintdja-
ban levé sajatos, apré sporaelemekkel jellemzett spektruma, a rétegazonositds
céljabol megvizsgalt Kisbattyan 1. sz. furds terresztrikus osszletének 459—462
m kozotti mintdival egyeztethetd ossze (2. abra).

Az édesvizi eredetli barnakdszén-telepeket is magaban foglalé limnikus
osszletet tarja fel a Pusztakisfalu VI. sz. furds. Az édesvizet jelzG plankton-
szervezetek, valamint a nedves pafranyos, parti erdei vegetaciéra utalé pollen-
spektrum aldtamasztjak az iiledékképzidés koriilményeit. Ezekhez csatla-
kozbak a szdszvarbanyai Févolgy és Koérhazvolgy limnikus osszletébdl, és a
varaljai Pocsétas-arokbol gyiijtott mintak pollenspektrumai (52. dbra).

A nagymanyoki Meleg-oldalbél szarmaz6 minta pollenspektruma kozelebb
all a Magyaregregy kornyéki limnikus osszletbdl szdrmazé mintak anyagdhoz
(56. abra).

A Magyaregregy kornyéki lel6helyekrél PALraLvy I.-nal tortént gyiij-
tések anyaga alapjan — véleményére is tamaszkodva — az almaspataki lelG-
hely a limnikus osszletbe, az tsszes tobbi a halpikkelyes agyagmdarga 6sszletbe
sorolhato.

A ZengGvarkony 45. sz. firds alsé mintai — a Pusztakisfalu VI. sz. firds
spéra-pollenspektrumaival valé Osszevetés alapjan — a limnikus osszletbe
tartoznak. A 17,8—18,1 m-tdl felfelé jelentkezs Radiolaria, szivacstii és hal-
maradvanyok, a kevés athalmozott pollen- és planktonanyaggal, tengeri hatdsra
utalnak és a congerids és halpikkelyes agyagmarga-osszletbe tartoznak.

A Zengo6varkony 59. sz. firas 44,4—95,1 m-ig megvizsgalt mintai plankton-
anyaguk alapjan (L.: ,,A spektrumok szerepe a faciolégiai értékelésben’ c.
fejezetet), csokkent sésvizi és édesvizi iiledékek valtakozasaval, a halpikkelyes
agyagmarga-osszletre utalnak. Spora- és pollenspektruma — nagy fajgazdag-
sagaval — eléggé egvedi képet ad ahhoz, hogy a tobbi furds vele egyidejiinek
tartott szakaszdit oOsszevethessiik vele. Az a megallapitisom a fléraelemek
alapjan, hogy a Magyaregregy kornyéki vegetacioképhez hasonld, dsszevethetd
a Komlé 120. sz. furds 178—374,7 m-ig terjedd mintdival, a Zengévarkony
45. sz. fiards fels6 mintaival, a Hidas 53. sz. firds 837,9—984.5 m-ig terjedd
szakaszdnak megvizsgalt mintdaival, valamint a Pécsvarad XLIV. sz. furds
alsd 161,1 m-t6l lefelé levé mintdainak pollenspektruméaval.

A Zengévarkony 59. sz. furds felsG részében a planktonszervezetek fel-
Iépése és az athalmozodas ténye (l.: ,,A spektrumok szerepe a facioldgiai érté-
kelésben’ c. fejezetet), a vegetacio jellegének valtozasa (l.: ,,Vegetacioképek”
c. fejezetet) a tenger nyiltabba és mélvebbé valasat jelzi (24,8—44,4 m-ig).
A planktonszervezetek koziil a Cystidiopsis certus a Zgv. 59. sz. furds 30,9—34
m-ébdl, és a H. 53. sz. furds 755—757 m-ébdl keriilt elG, ami a globigerinds
szintet jelzi (,,slirosszlet”).

A Komld 120. sz. faras harmadkori iiledékei is 374,7 m-td] a fent emlitett
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jellegzetes vegetacioképet adjak. Rétegtani érdekessége a 374,7 m-bdl
szarmazé mintdnak, hogy néhdny jellegzetes pollenfajta — a Zetracentra-
cearumpollenites komldensis, T. minimus, a Tricolporopollenites serratus, a
Flacourtiaceae sp. és a Faguspollenites tenuis — a Hidas 53. sz. furdas 667,2—
759 m kozotti szakaszanak pollenspektrumaira emlékeztet.

Ehhez a rétegtani szinthez csatlakoznak a Pécsvarad XLIV. sz. fards felsd,
az Gn. ,slirosszletbe’” tartoz6, nagyon kevés pollenanyaggal rendelkezé mintai,
amelyek messzemend kovetkeztetésekre nem jogositanak fel (I.: ,,Vegetacio-
képek” c. fejezetet). Mind a 134,8—135,5 m-bSl, mind a 110—115 m-bél
szarmazo mintdk tengervizre utalnak. 9,8—11.0 m-ben a heterosteginis ho-
mokk§ biztosan mutatja a torton tengeri faciesét, amit a mintaban jelentkezd
néhany planktonszervezet is alatdmaszt.

A legteljesebb rétegsort a halpikkelyes osszlettl felfelé a pleisztocénig
a Hidas 53. sz. furds foglalja magaba. Eppen a halpikkelyes osszlethez tartozé
mintdk koziil sok ki nem értékelhets, korrodalt pollenanyagot tartalmaz
(L.:,,Vegetacioképek” c. fejezetet). Az értékelheté mintdkat mind a fléra, mind
a kimutathato klima alapjan, a magyaregregyi képhez tartozénak kell tekinteni.

A tengerelontést Foraminifera és planktonmaradvinyok is jelzik (l.:
A spektrumok szerepe a facioldgiai értékelésben™ c. fejezetet), ami a hal-
pikkelyes rétegosszletben ingressziéra mutat (837,9—984,5 m kozotti szakasz).
766,8 m-t6l felfelé KoreczNE LAY I. a ,slirosszlet” globigerinds szintjét
mutatta ki, erre utal a Cystidiopsis certus (1. p. 44) mellett a Micrhystridium
macroreticulatum és az athalmozds is.

Felfelé a kézetficies valtozasa (759—761 m-t6l) pregnansan jelzi a
torton lajtadsszletet. Ttt a parti vegetdcio viz ala keriilésén kiviill a beagyazé
kézet, a mészks is elidéziGje a pollenspektrum elszegényedésének.

A lajtaosszlet feddje a torton barnakdszenes osszlet. Ebben az osszletben
— a hidasi badnyabdl szdrmazé mintdkhoz hasonléan — a medddk pollen-
spektruma gazdag, de a barnakdszenes mintak csak nagy mennyiségii szovet-
maradvanyt tartalmaznak.

A hidasbdnyai 5. telepre a Deflandridium stellatum faj jellemzd, vala-
mennyi banyabeli 5. telepi mintdban megtalalhato.

A Hidas 53. sz. fards barnakdszén-telepes osszlete felett, 572—575 m-ben,
tengeri plankton jelzi a turritellis—corbulds agyagmarga-osszletet, 556 —561
m-ben eocén; majd feljebb jura dthalmozds is talalhat6. A tenger kiterjedését
jelzi a parti erdd csokkenése, illetve a hegyi Coniferae dllomany novekedése.
A tengerelontést mutatja a gazdag planktonanyag a 479,1—482 m-bdl, amely
mar szarmata minta. A 496 méterben levs, ugyancsak szarmata mintdban
méar a pannonra jellemzd vegetdciokép mutatkozik. A pannonban két részre
valé tagolédds mutathaté ki, ugyanis a 258,1—258,5 méterben transzgresszio
jelensége dllapithaté meg a sok, mezozéos jellegii, athalmozott spérabol.
Ezt tekinthetjiik a fels6pannon alsé hatdrdnak. A pannonra jellemzs sok
hegyvidékre utalé Coniferae a hegyperemek kiemelkedésével kapesolatos
(BarTHA, 1964. p. 180).

Az elmondottakbdl kitiinik, hogy az iiledékfoldtanilag, paleozdoldgiailag
vizsgalt rétegisszletekbdl szarmazé, lehetdleg osszefiiggd rétegsorokat lehetett
biztosabban egyeztetni, miutin palaeobotanikailag, s féleg palynoldgiailag
fel nem dolgozott rétegsorokrdl van szo.
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VII. OSSZEFOGLALAS

A palynolégia mai helyzete hazankban elsésorban alapflordk leirdsit
teszi sziikségessé, s ezért a mecseki neogén palynoldgiai vizsgalatanak leg-
fontosabb célkitiizése a spéra—pollen alapfléra leirdsa volt. Az alapfléra
megismerése utan valt lehetségessé a vegetacios képek megalkotdsa, valamint
a paleogeografiai, paleoklimatolégiai és facioldgiai koriilmények vézoldsa.
Az eredmények alapot adnak tovabbi kutatasoknak, s adatokat szolgdltatnak
a Mecsek hegység részletes foldtani térképezéséhez és a rétegazonositashoz.

A mecseki neogén spora-pollen alapfléra a kiovetkezd rendszertani egy-
ségeket foglalja magdban:

Phylum: PYRRHOPHYTA: Geiselodinium miocaenicum NAGY 1965, Peridinium
lambdoidewm NAcY 1966, Palaeoperidinium nudum n. sp., Palaeoperidinium
mecsekense n. sp., Gonyaulax pannonicus NAGY 1965, Gonyaulax reticulatus
n. sp., Deflandridium stellatum n. g. n. sp., Emslandia australiense DEFL. et
Cooks. 1955 em. Nacy 1965, cf. Dinoflagellata sp., cf. Hystrichosphaeridium
sp., Micrhystridium cf. inconspicuuwm (DEFL. 1935) Deflandre 1937, Micrhystri-
diwm cf. operosum DEFLANDRE 1937, Micrhystridium cf. fragile DEFLANDRE
1947, Micrhystridium cf. deflandrei VALENST 1958, Micrhystridium sp., Baltis-
phaeridium brevispinosum (E1sENACK 1931) EISENACK 1958, Baltisphaeridium
cf. trifurcatum (EISENACK 1931) DOWNIE et SARIEANT 1963, Baltisphaeridium
oligacanthum (W. Wetzel 1952) DOWNIE et SARJEANT 1963 ssp. stella (W.
WETZEL 1952) DOWNIE et SARJEANT 1963, Baltisphaeridium heteracanthuin
(DeFL. et CooksoN 1955) DOWNIE et SARIJEANT 1963, Baltisphaeridium
multispinosum NAGY 1965, Baltisphaeridium ciliatum n. sp., Baltisphaeridium
sp. 1, Baltisphaeridivm sp. 2, Cymatiosphaera microreticulata NaGy 1965,
Cymatiosphaera hungarica n. sp., Cymatiosphaera elliptica n. sp., Hyvalin
szemolesos gomb (Hyaline Warzenkugel), Leiosphaeridia sp. 1, Leiosphaeridia
sp. 2, cf. Leiofusa sp., Pyxidiella sp., Tytthodiscus mecsekensis NAGY 1965,
Tytthodiscus sp., Crassosphaera concinna CooksoN et MANUM 1960, Cooksonella
circularis NAGY 1965, Margosphaera velata NAacy 1965, ? Ceratocystidiopsis
sp., Cystidiopsis certus NAGY 1965, Thalassiphora pelagica (E1s. 1954) Eis.
et GocHT 1960, Heliospermopsis hungaricus NAacy 1965, Kalyptea sp., cf.
Hexagonifera chlamydata Cooks. et Eis. 1962, Hidasia duigana Nacy 1965,
Hidasia duigana NAGY 1965 f. magna n. f., Hidasia flexibilis n. sp., Hidasia
velata n. sp., Savitrinia miocaenica NAGY 1966, Savitrinia magna NAGY 1966,
Fiulopia fimbriate Nacy 1965, Ovoidites ligneolus (R. Por. 1931) R. Por.
1951, cf. Ovoidites ligneolus R. Pot. 1931, sima forma, Tetraporina quadrata
BorcaoviTiNA 1953, Forma A., Forma B.

Osszesen 29 genus, 52 species, ebbdl 1 n. g., 9. n. sp. A szerzd Osszesen 9
0] genuszt és 25 specieszt irt le a mecseki anyaghdl.

Phylum: CHRYSOPHYTA: Actinocyclus octonarius EHRENBERG 1838.

1 genus, 1 species.
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Phylum: CHLOROPHYTA: Botryococcus braunii Korze., Pediastrum sp.

Osszesen 2 genus, 2 species.

Phylum: MYCOPHYTA: Notothyrites setiferus COOKSON 1947 és Ascomyeetes
(Tomlds gombék), Basidiomycetes (Basidiumos gombék), Adelomycetes (Fungi
imperfecti, Konidiumos gombék).

Phylum: BRYOPHYTA: Saxosporites hidasensis Nacy 1968, Rudolphisporites
rudolphi W. KRr. et PacurovA 1963, Rudolphisporites cf. rudolphi W. KRr. et
PacL. 1963, Rudolphisporites mecsekensis NAGY 1968, Bohemiasporites vaclaven-
sts (W. Kr. et Pacrur. 1963) W. KRr. 1967, Phaeocerosporites baranyaensis
NaGy 1968, Phaeocerosporites transversus NAGY 1968, Ricciaesporites hungaricus
NaGcy 1968, R. transdanubicus NAGY 1968, Stereisporites sg., Stereisporites
cyclus W. Kr. 1963 ssp. microcyclus W. Kr. 1963, Stereisporites sg. Stereigra-
nisporites granulus W. KRr. et Soxtac 1963, Encalyptasporites pliocaenicus
Nacy 1968.

Osszesen 7 genus, 12 species, ebbdl 3 genuszt és 7 specieszt irt le a szerzé.

Phylum: PTERIDOPHYTA: Verrucingulatisporites muwrireticulatus NAGY 1963,
Echinatisporites cycloides W. Kr. 1963., K. szdszvdrensis n. sp., K. hidasensis
n. sp., K. mecsekensis n. sp., E. variabilis n. sp., Ophioglossisporites rotundus
n. g. n. sp., 0. grandis (CooKsoN 1947) n. c., Osmundacidites gemmatus (W.
KRr. 1959) n. c., Cicatricosisporites mecsekensis NAcY 1963, Cicatricosisporites
minimus NAGY 1963, Clicatricosisporites pannonicus n. sp. asp. triplanws,
Gleicheniidites subgenus Triremisporites wmbonatus (BorLcH. 1953) n. c. f.
minor n. f., G. sg. Triremisporites zengbensis n. sp., G. sg. Triplexisporites
triplex W. Kr. 1959 f. minor n. f., Semigleicheniidites duplex NAGcY 1968,
Concavisporites minimodivisus NAGY 1963, Concavisporites sp., C. sg. Obtusi-
sporites svatopluki (PacLrova 1960) W. Kr. 1962, Leiotrileles maxoides W. Kr.
1962 ssp. maximus (PF. 1953) W. Kr. 1959 b, L. regularis (P¥. 1953) W. KR.
1959, L. mazoides W. Kr. 1962 ssp. minoris W. Kr. 1962, L. microlepioidites
W. KRr. 1962, L. cf. microadriennis W. Kr. 1959, L. wolffi W. Kr. 1962 ssp.
wolffi, L. wolffi W. KR. 1962 ssp. brevis W. Kr. 1962, L. seidewitzensis W. Kr.
1962, L. miocaenicus n. sp., L. hidasensis n. sp., Leiotriletes sp. asp. triplan,
Monoleiotriletes gracilis \V. Kr. 1959, Divisisporites sp., Undulatisporites cur-
vatus n. sp., Spongiosisporites cf. semispongiosus W. KRr. 1959, Anemdiidites
echinatus Ross 1949, Baculatisporites semibaculatus n. sp., Verrucatisporites
tnaequalis n. g. n. sp., Lygodioisporites solidus (R. Por. 1934) R. Por. 1951.,
L. pavcivallatus (PrrLuc 1953) n. c., L. multivallatus (PrLue 1953) n. c., Trilites
sp., Duplexisporites toratus (WEYLAND et GREIFELD 1953) PLAYFORD et
DETT™MANN 1965, Leptolepidites baranyaensis Nacy 1963, L. magnipolatus
Nagy 1963, L. parvus n. sp., Macroleptolepidites krutzschi Nacy 1963, Foveolri-
letes maculatus n. sp., Angulisporites multiangulus n. sp., Sodisporites elegans-
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Naay 1968, Polypodiaceoisporites cf. speciosus (R. Por. 1934) R. Por. 1951,
P. cf. microspeciosus W. Kr. 1959, P. gracillimus NAGY 1963 var. emarginatus
n. var., P. rectolatus Nacy 1963, P. medius Nacy 1963, P. zélyomii NAacy
1963, P. acutus n. sp., P. mecsekensis n. sp., P. verrucosus n. sp., P. simplex
n. sp., P. helveticus n. sp., P. muricinguliformis n. sp., P. zengbvdrkonyensis
n. sp., P. miocaenicus n. sp., P. minutiosus n. sp., P. szdszvdrensis n. sp., P.
magdalenae n. sp., P. hidasensis n. sp., P. hamulatus n. sp., P. minutus n. sp.,
P. torosus n. sp., P. longus n. sp., Polypodiaceoisporites sp., Verrucingulatispo-
rites gregussi Nacy 1963, V. mecsekensis n. sp., V. miocaenicus n. sp., V.
trifolitformis n. sp., Bifacialisporites murensis NAcy 1963, B. murensis f.
manor n. f., B. magnus n. sp., B. mecsekensis n. sp., B. medius n. sp., Callialaspo-
rites devi n. sp. C. dampier: (BALME 1957) S. DV 1961, Oraatisporites reti-
culatus Nacy 1963, O. dentatus NAGy 1963, Neogenisporis sp., Trilobo-
sporites cf. bernissartensis (DELCOURT et SprumoNT 1955) R. Pot. 1956,
Mecsekisporites miocaenicus NAGY 1968, M. aequus Naay 1968, M. zen-
gbvarkonyensis NAcy 1968, M. cerebralis NAGY 1968, Laevigalosporites
haardty (R. Por. et VENITZ 1934) TH. et Pr. 1953, L. minor (COOKSON 1947)
W. KRr. 1959, L. major (Cooksox 1947) W. KRr. 1959, Polypodiisporites favus
(R. Por. 1931) R. Por. 1933, P. secundus (R. Por. 1934) R. Por. 1956, P. cf.
tenellis W. Kr. 1959b, P. acutus n. sp., P. cellarius W. Kr. 1959, P. potoniéi
n. sp., P. clatriformis (TH. et Pr. 1953) n. c., Polypodiidites multiverrucosus
Naay 1963, P. maximus n. sp., Verrucatosporites alienus (R. Por. 1931) TH.
et Pr. 1953, V. saalensis W. Kr. 1959, V. histiopteroides W. Kr. 1962 f. major
n. f., V. gemmatus NAGY 1963, Reticuloidosporites dentatus PrLuc 1953, cf.
Reticuloidosporites subgen. Acussporites poriacus W. Kr. 1959., Hydrosporites
miocaenicus n. Sp.

Osszesen 37 genus, 110 species, 5 n. g., 47 n. sp. A szerzs Osszesen 8 genuszt
és 64 specieszt irt le ebbdl a torzsbal.

Phylum: GYMNOSPERMAE: Cycadopites miocaenica n. sp., Ginkgoretectina
neogenica n. sp., Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 ,,A”
typus, P. labdacus (R. Por. 1931) TH. et Pr. 1953 ,,B” typus, P. labdacus
(R. Por. 1931) TH. et Pr. 1953 ,,C” typus, P. labdacus (R. Por. 1931)
TH. et Pr. 1953 ,,D” typus, P. thunbergiiformis n. sp., P. zaklinskaiana
n. sp., Abietinaepollenites microalatus (R. Por. 1931) R. Por. 1951, A. micro-
alatus (R. Por. 1931) R. Por. 1951 ssp. microalatus, A. microalatus (R. Por.
1931) R. Por. 1951 ssp. major R. Por. 1951, A. neogenicus n. sp., Tsugaepol-
Aenites igniculus (R. Por. 1931) R. Por. et VEN. 1934, 7. igniculus (R. Por.
1931) R. Por. et VEN. 1934 f. maximus Raarz 1937, T. viridifluminipites
(WobpEeHOUSE 1933) R. Por. 1958, Piceapollenites neogenicus n. sp., Pseudotsu-
goidites mecsekensis n. sp., Abiespollenites absolutus THIERGART 1938, A. crassus
n. sp., Keteleeriaepollenites komldensis n. g. n. sp., Inaperturopollenites cf.
magnus (R. Por. 1934) TH. et Pr. 1953, Cedripites szdszvdrensis n. sp., C.
deodaraeformis n. sp., C. crassus n. sp., Taxodiaceaepollenites KrREMP 1949,
Sequoiapollenites polymorphosus THIERG. 1938, Cunninghamiaepollenites lig-
nitus n. g. n. sp., Sciadopityspollenites serratus (R. Por. et VENITZ 1934) RAATZ
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1937., Chamaecyparidipollenites flexuosus n. g. n. sp., Araucariacites Lomléensis
n. sp., 4. hidasensis n. sp., Podocarpidites microreticuloidata CoOOKSON 1947,
P. papilionis n. sp., P. acmopyleformis n. sp., P. macrophylliformis n. sp.,
Dacrycarpites hungaricus NAGY 1962, Dacrydiumites balanseformis n. sp., D.
taxoidiformis n. sp., D. guillowminii n. sp., D. inclinatus n. sp., Phyllocladi-
pollenites grandis n. sp., Illinites cf. tectus (LEscHIK 1956) CLARKE 1965,
Ephedripites s. gen. Ephedripites hungaricus Nacy 1963, Ephedripites s. gen.
Ephedripites me(-selmnézs Nacy 1963, Ephedripites s. gen. Distachyapites bem-
heidensis W. Kr. 1961, Ephedripites s. gen. Distachyapites bicostatus n. sp.,
Ephedripites s. gen. Distachyapites miocaenicus n. sp., Ephedripites s. gen.
Distachyapites e[hpiz('u.s n. sp., Ephedripites s. gen. Distachyapites minimus
n. sp.

Osszesen 23 genus, 50 species, 3 n. ¢., 28 n. sp.

Phylum: ANGIOSPERMAE: Magnoliaepollenites simplex: n. g. n. sp., Tetra-
centracearumpollenites minimus n. g. n. sp., T'. komldensis n. g. n. sp., Nuphari-
pollenites kedvesii n. g. n. sp., Nymphaeaepollenites pannonicus n. g. n. sp.,

Chloranthacearumpollenites dubius n. g. n. sp., Liquidambarpollenites mzenmh-
formis n. sp., L. styracifluaeformis n. sp., L. formosanaeformis n. sp., Tricol-
poropollenites caesalpiniaceaeformis n. sp., Slowakipollenites neogenicus n. sp.,
S. mecsekensis n. sp., Alangiopollenites barghoornianum (TRAVERSE 1955)
W. Kr. 1962, A. simplex n. sp., Nyssapollenites kruschi (R. Por. 1934) ssp.
analepticus (R. Por. 1934) n. c., N. kruschi (R. Por. 1934) ssp. contortus (Pr.
et TH. 1953) n. c., Jussiaeapollenites champlainensis (TRAVERSE 1955) n. c.,
Sporotrapoidites hungaricus n. sp., Myriophyllumpollenites quadratus n. g.
n.. sp., R'zttare(u‘mnpollenz'tes komldensis n. g. n. sp., Polygalacearumpollenites
miocaenicus n. g. sp., Rhoipites pseudocingulum (R. Por. 1934) R. Por.

1960, Are)zpollemtes reticulatus n. g. n. sp., A. rotundus n. g. n. sp., Ilexpolle-
nates iliacus (R. Por. 1931) R. POT 1960, 1. margaritatus (R. Por. 1931)
R. Por. 1960, I. propinguus (R. Por. 1934) R. Por. 1960, Siphonodontipolle-
nites hungaricus n. g. n. sp., Spinuliferoidaepollenites zélyomii n. g. n. sp.,
Cyrillaceaepollenites me(/amaclm (R. Por. 1931) R. Por. 1960, C. exactus
(R. Por. 1931) R. Por. 1960, Araliaceoipollenites euphorii (R. Por. 1931)
R. Por. 1951. 1., A. euphoriz (R. Por. 1931) R. Por. 1951. 111., 4. euphoriz
(R. Por. 1931) R. Por. 1951. IV., 4. edmundi (R. Por. 1931) R. Por. 1960,
A. edmundi (R. Por. 1931) R. Por. 1960 f. reticulatus n. f., Tricolporopollenites
hedwigae PFLANZL 1956, T'. satzveyensis Pr. 1953, T'. edmundi (R. Por. 1931)
TH. et Pr. 1953 f. major n. f., Rubiaceae sp., Caprifoliipites sambucoides n. sp.,
C. andreanszkyi n. sp., C. gracilis n. sp., Lonicerapollenites cf. gallwitzi W. Kr.
1962, Lomcempollemtes sp., Scabiosaepollenites magnus n. g. n. sp., S. mini-
mospinuosus n. g. n. sp., Intratriporopollenites cf. mmozetzculatm Mar 1961,

1. insculptus Ma1 1961, ] instructus (R. Por. 1931) Pr. et TH. 1953 ssp. inst-
ructus, I. instructus (R. Por. 1931) Pr. et TH. 1953 ssp. macroreticulatus MA1
1961, 1. polonicus Mat 1961, Malvacearumpollenites rotundus n. sp., cf. Malva-
cearumpollenites sp., Oleoidearumpollenites reticulatus n. g. n. sp., O. chinensis
n. g. n. sp., Heliotropioidearumpollenites gracilis n. g. n. sp., H. rotundus n. g.

4 MAFI Evkdényv LII 2.
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n. sp., Utriculariaepollenites elegans n. g. n. sp., Pteracanthopollenites discor-
datus n. g. n. sp., Plantaginacearumpollenites miocaenicus NAGY 1963, P. sodi
Nagy 1963, Plantaginacearumpollenites sp., Cistacearumpollenites rotundus
n. g. n. sp., C. macrodurensis (Pr. et TH. 1953) n. c., Flacourtiaceae pollenek,
Dipterocarpacearumpollenites hidasensis n. g. n. sp., D. spinosus n. g. n. sp.,
Lobeliaepollenites erdtmani n. g. n. sp., Tubulifloridites grandis n. sp., T.
granulosus n. sp., T'. ambrosiinae n. sp., T. anthemidearum n. sp., Artemi-
siaepollenites sellularis n. g. n. sp., Cichoriaearumpollenites gracilis n. g. n. sp.,
Compositoipollenites rizophorus (R. Por. 1934) R. Por. 1951, Tricolporopolle-
nites clethraceiformis n. sp., Ericipites discretus (R. Por. 1934) n. c., K. bacu-
latus n. sp., . hidasensis n. sp., Ericipites sp., Spinulaepollenites arceuthobioi-
des W. KRr. 1962, Caryophyllidites hidasensis n. sp., C. microreticulatus n. sp.,
Chenopodipollenites maximus n. sp., C. neogenicus n. sp., C'. multiplex (WEYL.
et Pr. 1957) W. KRr. 1966, Sapotaceoidaepollenites obscurus (Pr. et TH. 1953)
n. c., S. cf. abditus (Pr. 1953) n. c., S. biconus (Pr. 1953) n. c., S. microrhombus
(PF 1953) n. c. f. miocaenica n. f., S. kirchheimeri (TH. et Pr. 1953) n. c., S.
cf. sapotoides (P¥. et TH. 1953) R. Por. 1960, S. turgidus n. sp., S. rotundus
n. sp., Porocolpopollenites vestibulum (R. Por. 1931) TH. et Pr. 1953, P. trian-
gulus (R. Por. 1931) TH. et Pr. 1953, P. latiporis P¥. et TH. 1953, P. stereo-
Sformis P¥. 1953, P. hidasensis NAGyY 1963, Persicarioipollenites lusaticus W.
KRr. 1962, Triporopollenites wrticoides n. sp., Ulmipollenites undulosus WOLFF
1934, U. miocaenicus n. sp., U. maculosus n. sp., U. stillatus n. sp., Celti-
pollenites komldensis n. g. n. sp., Zelkovaepollenites potoniéi n. g. n. sp., Z.
thiergarti n. g. n. sp., Carpinuspollenites carpinoides P¥. 1953, Ostryapollenites
rhenanus (THOMS. 1950) n. c., Triporopollenites coryloides Pr. 1953, Betulae-
pollenites prominens (PF. 1953) n. c., B. betuloides (Pr. 1953) n. c., Alnipolle-
nites verus R. Por. 1934, Triporopollenites cf. robustus Pr. 1953, Faguspolle-
nites subtilis n. sp., F. vivus n. sp., F. gemmatus n. sp., F. crassus n. sp., F.
manor n. sp., F. tenuis n. sp., Quercopollenites granulatus n. g. n. sp., Q. robur
typus, Q. petraea typus, Tricolporopollenites henrici (R. Por. 1931) W. Kg.
1961, 7'. asper (TH. et Pr. 1953) W. Kr. 1961, 7'. densus (Pr. 1953) W. KRr.
1961, 7'. microhenrici (R. Por. 1931) W. KRr. 1961 ssp. intragranulatus P¥.
1953, T'. macrohenrici (R. Por. 1931) W. KRr. 1961 ssp. intrabaculatus PF.
1953, Tricolporopollenites porasper P¥. 1953, T'. villensis (Troms. 1950) TH.
et Pr. 1953, T'. minimus n. sp., T'. cf. genuwinus (R. Por. 1934) TH. et Pr.
1953, 7'..cingulum (R. Pot. 1931) ssp. fusus TH. et Pr. 1953, 7. cingulum
(R. Por. 1931) ssp. pusillus (R. Por. 1934) TH. et Pr. 1953, 7. cingulum
(R. Por. 1931) ssp. oviformis (R. Por. 1931) TH. et Pr. 1953, Tricolpopolle-
nites liblarensis (THOMSON 1950) TH. et Pr. 1953 ssp. leblarensis, T'. liblarensis
(THOMSON 1950) TH. et Pr. 1953 ssp. fallax (R. Por. 1934) TH. et Pr. 1953,
Juglanspollenites verus Raarz 1937, Juglanspollenites sp., Pterocaryapollenites
stellatus (R. Por. et VENITZ 1934) THIERGART 1938, P. mecsekensis n.sp.,
P. rotundiformis n. sp., Caryapollenites simplex (R. Por. 1931) R. Por. 1960,
Engelhardtioidites microcoryphaeus (R. Pot. 1931) R. Por. 1960, Platycary.-
pollenites miocaenicus n. g. n. sp., Subtriporopollenites sp., Plicatopollis pli-
catus (R. Por. 1934) W. KRr. 1962, Polyporopollenites hidasensis n. sp., Triporo-
pollenites megagranifer (R. Por. 1931) Pr. et TH. 1953, Myricipites rurensis
(Pr. et TH. 1953) n. c., M. myricoides (Krump 1949) n. c., M. bituitus (R.
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Por. 1931) n. c., Momipites punctatus (R. Por. 1931) n. c., Salixzipollenites
helveticus n. sp., S. densibaculatus n. sp., Tricolpopollenites parmularius (R.
Por. 1934) TH. et P¥. 1953, 7. granulatus n. sp., T. steinensis P¥. 1953, Lilia-
cidites ellipticus n. sp., Cyperacearumpollenites sp., Graminidites media (COOK-
sox 1947) R. Por. 1960, Arecipites tranquillus (R. Por. 1934) n. c., A. zievelen-
sis (Pr. 1953) n. c., A. trachycarpoides n. sp., A. chamaedoriformis n. sp.,
Sabalpollenites retareolatus (Pr. 1953) n. c., S. papillosus (MURR. et PF. 1953)
n. c., Monocolpopollenites observatus Pr. 1953, Sparganiaceaepollenites poly-
gonalis THIERGART 1938.

Leirasra keriilt 84 Angiospermae genus és 170 species, ebbdl 35 n. g.,
78 n. sp. A szerzé leirt a mar el6z6kben publikédltakkal egyiitt 36 Angiospermae
genuszt és 81 spe('iec/t

A mecseki neogén anyaghdl ésszesen™® leirdsra keriilt 184 genus,
398 species, amibdl 15 aj genus és 162 0j species. A mecseki anyaghdl Gssze-
sen — az el6z6 cikkekben megjelentekkel egyiitt — G0 Gj genuszt és 208 spe-
cieszt a szerzé irt le.

A spora-pollenegyiittesekbél — Gkologiai egységekbe osztottan — palaeo-
vegetdcioképek felallitdsa vélt lehetseo‘esse ]uzekbol a vegetdcioképekhdl
az egymdashoz osszetételben és geolégiai idGegységhen, f‘l(’leS]L]lOgben kozel-
allokat képekbe lehetett Osszevonni. Valamennyi kép szubtrépusi jellegli
vegetdcié maradvanyegyiittes és egy kozéphegység jelenlétét bizonyitja.

A fléra- és faciesvaltozdasok a kovetkezd képeket alakitottak ki: a szdsz-
var kép meleg szubtrépusi vegyeserdét foglal magaban, szdraz elemekkel és
édesvizi planktonszervezetekkel.

A pusztakisfalui kép nedves, pafranyos, édesvizparti stiri vegetdciét tar
elénk, sok kozmopolita elemmel.

A magyaregregyi kép egyike a legelterjedtebbeknek, leggazdagabb ve-
getacioju kevert orokzold és lombhullaté erddre enged kovetkeztetni. A felss
mintdkban kimutathaté a tenger behatolasa.

A zengbvdrkonyi kép a nyilt tenger melletti, kicoyenlitctt 6ceani éghajlati,
szubtrépus vegetacioképe. A nyilt tengeri agyag, agyagmarga mintak melegebb
klimaigény (i vegetéciora utalnak. A mészkskifejlsdésii rétegsorok partkizelibb,
tobb hegyldbl, hiivosebb floraelemet tartalmaznak.

A Jidasi kép a tortonai barnakészénképzidés lap-, ill. mocesdrerdejének
paras faciesti, sok trépusi elemet magaban rejté floraegyiittesét foglalja ma-
gaban.
Az erre kivetkezd, tengerelontést jelz6 mintak utan a szarmata ép mar
tobb lombhullaté elemet tartalmaz, amelyekben még jelentkeznek trépusi
elemek.

A pannon vegetdciokép mar a szarmata osszlet felsé mintaiban kimutathato,
sok hegyvidékre jellemzé fenvépollennel (Abies, Tsuga stb.) s a trépusi cle-
mek teljes eltlinésével. A pannont egy erés athalmozddasi szakasz két részre,
alsé- és felsGpannonra tagolja.

A vegetdcié flérarokonsigi kapesolata altalaban holarktikus. Az alsé

* Fiiggelékként ismertetjiilk a zoogén maradvanyokat: Phylum: RHIZOFLAGELLA-
TA: Foraminifera maradvanyok; INCERTAE SEDIS: Scolecodonta.

4
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szaszvari képben nagyobb aranyban kelet-azsiai, részben paleotrépusi, s csak
kisebb mértékben kozel-keleti, illetve észak-amarikai fajok éltek. A nedvesebb,
édesvizi szakasz uralkodéan kozmopolita jellegfi.

A magyaregregyi kép — az altalanos holarktikus jelleg mellett — tiébh
kelet-azsiai, s kevesebb észak-amerikai elemet foglal magéaban. Az aljnévény-
zetben tobb mediterran elem talalhaté, mint az el6z6 képekben. A zengé-
vdrkony? kép pollenspektruma — a kdzet tipusiabol kovetkezden és a tenger-
elontés hatdsara — szegényesebb.

A barnakészenes sszlet pollenspektruma — a ficiesjellegli vegetdciokép
mellett — kelet-dzsiai, északi-félgombi lombhullaté elemeket tartalmazd
egviittesre enged kovetkeztetni. A torton felsd és a szarmata alsé része — ten-
geri hatdsra, kevés tropusi elem mellett — inkdbb hegyi, északi-félgombi
lombosokat tartalmaz. A pannonhoz kizeli szakasza — mediterran és mérsé-
keltovi rokonsagu floraelemek keverékét mutatja, a kiemelkedd hegyvvidéket
jelz6 Coniferae-vel.

A vegetacitegyiittes a Kdrpat-medencében és ehhez kapesolodd meden-
cékben elGfordulé neogén egviittesekkel vethetd egvbe, amelyekre jellemzd,
hogyv egves tropusi floraelemek a szarmata—pannon emeletig huzédnak fel.
A mecseki maradvanyegyiittesbdl levonhaté palaeoklimatolégiai ada-
tok f6 irdnyvonalakban a melegebb jellegi szubtropustol a meleg mérsé-
keltovig terjedd valtozasokat mutatjik. A lehiilés nem volt egyenletes, kiilo-
nosen a specidlis, helyi kifejlédésii klimaszakaszok mutatnak eliité jelleget.

A pollenspektrumokbol az egvkori él6 helyek szarazfoldi, édesvizi és
tengeri jellegének elkiilonitésére is kovetkeztettem a xerophyton, édesvizi
és ten(rerpartl novények pollenjeinek segitségével. Az egvkori iilepité medence
faciesjellegére kozvetlen adatokat a planktonszervezetekbdl dllapitot-
tam meg. Az iiledékek faciesjellegén kiviill az eredetére is kovetkeztettem az
athalmozédashol. A meghatarozott floraclemek és a megallapitott vegeticio-
képek az idedlis geoldgiai szelvényt tamasztjak ald.

A standardul felhasznilhaté vegetaciokép sorozatbol Osszefiiggés allapit-
haté meg a fosszilis mikrofaunidval tortént megallapitdsokkal. A fléravaltozas
nem sziikségképpeni fiiggvénye a mindenkori palaeofaunisztikai, illetve geo-
légiai valtozdasoknak, s nem mindig esik egybe a geolégusok altal megéllapitott,
geolbgiai idGegységeket elvalaszté hatarvonalakkal.



Palynological elaborations the Miocene layers

of the Mecsek Mountains
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I. INTRODUCTION

Reasons for and circumstances of palynological investigation
of the Mecsek Mountains Neogene

In 1956, the author undertook the palynological investigation of those
localities around Magyaregregy (Mecsek Mountains, Southern Hung(uy) that
have yielded Miocene macroflorae. Besides constituting a complement to
macrofloral research, the palynology of these localities opened up some new
insights into the Miocene vegetation of the Mecsek region, particularly as
regards the herbaceous flora and the facies of the deposits containing the
pollen.

As a first preliminary investigation, the author has collated palaeonto-
logical evidence from Magyaregregy with palynological material from other
macrofloral localities of the Eastern Mecsek (Nagymanyok, Zobak, Mecsek-
niadasd) and has attempted at a stratigraphico-palynological evaluation of
these localities.

Two profiles of the macrofloral locality of Almaspatak near Magyaregregy
were evaluated (E. NAGY et PALFALvVY, 1958, 1960). The percentages of fossils
in the sediment layers of the profiles have shown that in the lower part of the
stratigraphic succession it is the macroflora that provides a better for a stra-
tigraphic subdivision, whereas in the upper part the palynological material
is to be preferred for the purpose. In the case of certain species both macro-
and microfossil evidence has been found to be in good agreement.

In 1957, in connection with the detailed mapping and research drilling
then under way in the Mecsek Mountains, the author undertook the palyno-
logical examination of the Miocene sections of the drillholes in question, in
order to round out the phytopaleontological image of the Neogene areas of
deposition surrounding the central Palaeozoic—Mesozoic mass of the mountains,
as well as to draw palaeogeographic, palaeoclimatological and lithological
inferences therefrom.

The purpose of gaining useful results required, first of all, the laying of a
suitable fundation, i.e. the describing of the numerous new species and gener:
encountered during this work. Only thereafter could an evaluation acc-ordmg
to the above points of view be attempted.

The huge volume of the material in hand made it possible to make, simul-
taneously with the work of description, morphological, nomenclatural and
taxonomic ordering, also some methodological experiments into the procedures
of evaluation (E. Nacy, 1958, 1960) and the preliminary stating of some
information for the benefit of the geologists and palacontologists working in
the field (E. Nacy, 1962).
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I1I. GEOLOGICAL POSITION
OF THE MATERIAL INVESTIGATED

Work was first begun on drill cores of boreholes that had traversed the
Mecsek Mountains Neogene. Floral changes as a function of time were recog-
nized, and the horizontal range of the vertical successions thus found, was
then established.

The basis of this activity was the 1126 m deep borehole No 53 of Hidas.
Having traversed the entire succession of the Upper Helvetian, Tortonian,
Sarmatian and Pannonian strata overlying the Mesozoic, it proved suitable
for establishing the sequence of floral changes that had during the Neogene
taken place in the Mecsek region.

For the Lower Helvetian, other boreholes had to be chosen: Szdszvar
No 8, which had disclosed the lower and upper members of the Lower Helvetian
terrestrial sequence; Pusztakisfalu No VI and ZengGviarkony No 45, that had
traversed the limnic sequence, as well as Komlé No 120, and Zeng6varkony
No 59, that had traversed the Upper Helvetian “fish-scale sequence” and the
Tortonian “‘schlier”’. In this way, the vertical profile of the Mecsek Mountains
Neogene had been completed.

In order to extend the results horizontally, the author investigated nume-
rous other outcrops and boreholes (see the layout map, Fig. 1, and Fig. 2
for borehole profiles on pages 7 and 8). The distribution of these was as fol-
lows:

in the Northern Mecsek: Boreholes Szaszvar No 8, Kisbattydan No 1;
exposures of the Kérhdz valley at Szdszvarbanya and of the Pocsétds gully
at Varalja; -

in the Northeastern Mecsek: Borehole Hidas No 53 (samples of the lignite
seams 2., 4., 5. and 6. of Hidas), drill cores of the lignitic sequence from bore-
holes Hidas Nos. 105, 91, 89, and 88 ; macrofloral localities near Mecseknddasd ;

in the Southeastern Mecsek: Boreholes ZengSvarkony Nos. 45 and 59;
Pusztakisfalu No VI;

in the southern foreland: Borehole Pécsvarad No 44,

in the Western Mecsek:: Borehole Koml6 No 120 and outcrops near Magyar-
egregy.

Palynological results from the Eastern Mecsek were collated with a com-
plete palynological profile of the Western Mecsek Neogene. This inventory
of evidence was deemed sufficient for a thorough characterization of Neogene
plant life in the Mecsek Mountains region. /
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IT1I. PROCEDURES

Sampling for the purposes of the present monograph was performed as
follows.

In surface exposures, samples were taken at vertical intervals of 20 centi-
meters or at changes in lithology, whichever came first. For purposes of
comparison, a few isolated samples were taken from outside the staked-out
profiles. From the drill cores, samples were generally taken at the rate of one
per change of lithology. However, sediments suitable for palynological study
were sampled more densely than unsuitable ones (limestones, gravels).

Maceration was performed in the usual way, with hydrochloric or acetic
acid in dependence on the nature of the sediment, with fluoric acid if the
need arose (clays, clay marls) or with the nitric acid procedure in the case
of lignites.

The stabilized preparates mounted in glycerine jelly were studied under
a Zeiss Nfpk binocular biological microscope; photos were made through an
objective lens of 1/30 aperture and 90X magnification and a Microtar lens.

The photos were made with 1000 < enlargement mostly, the enlargement
of some important parts was 2000 x.

For the purpose of exploring possible botanical affinities, confrontation
with living plants was complemented with ecologic and cenologic considera-
tions. I examined the spores and pollen grains of recent species similar to the
fossile ones.

For the sake of the paleontological conclusions I sonsidered as my leading
mission the searching for the botanical relations. With the help of these.

I could determine biocenosis in many cases. In some cases it was not pos-
sible to integrate some specimens with the ecologycal type. In this cases two
variations are possible:

1. this forms are allochtonous or

their oekotype were changed meanwhile.

I took into consideration the redeposition from the elder layers too, which
gives informations about the circumstances of the formations of sediment.

I took fossils found single or few exemplares into consideration too.
The spore and pollen pr oduction of plants is very different. The differences
in the circumstances of fossilisation are also oonmdemble, so every single
exemplar can be characteristic of an association or facies or geological per iod.

As to terminology, the morphological names proposed by THOMSON and
Prrua, on the one hand, and by ERDTMAN, on the other, have been used. I took
the new literature into account too.

As regards nomenclature, the rules laid down in the International Code
of Botanical Nomenclature have heen adhered to as closely as practicable.

I treat the morfological nomenclature temporary, untill we can bring to
light the connections of the fossil spores and pollen grains with the ‘egetal)le
kingdom.

I took into consideration also the described macrofossils at the paleo-
botanical valuation of the spores and pollen grains.

Agreeing with the Code (Art. 9, Rec., 20 B) T applied the names “‘sporites”
and “‘pollenites”
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IV. TAXONOMIC AND DESCRIPTIVE PART

As basis of the classification of the material examined, the second 1963
edition of the treatise “Plant systematics on the basis of evolution history” by
R. S06 has been adapted. For the zoofossils cropping up in the microplankton,
the systems of Grasst (1952), PIvETEAU (1952) and EISENACK (1954) have
been adapted.

The taxa that in the present state of our knowledge cannot yet be placed
with certainty in the natural system have been introduced in an approxima-
tive way. :

All the species to be mentioned below are preserved in various slides
kept at the Palynological Laboratory of the Hungarian Geological Institute.

Phylum: PYRRHOPHYTA

Classis: Dinophyceae (Peridineae)

Subeclassis: Dinoflagellatae

Ordo: Gymnodinziales

Familia: Deflandreidae EiSENAcK 1954
Genus: Geiselodinium W. Kr. 1962

Geiselodinium miocaenicum NAGY 1965

1965. Geiselodinium miocenicum n. sp. NAGY, in Acta Bot. XI. p. 201, fig. 3, Plate I. 3,
IL. 11, Holotype and diagnosis.

A single specimen of a fresh-water plankton organism from borehole
Zeng6varkony No 45; depth 13.2 to 13.7 m; Lower Helvetian medium- to
coarsegrained sand, with an intercalated layer of carbonaceous clay.

Ordo: Peridiniales
Familia: Peridiniaceae
Genus: Peridinium EHRENBERG 1832

Tests belonging to this genus are fairly frequent in a succession of cores
(135.5 to 137, 134.8 to 135.5, 132.5 to 134.8 meters) in the Upper Pannonian
of borehole Hidas 53. Most forms exhibit some sort of tabulation, although
some do not justify any far-reaching inferences owing to poor preservation
and contamination. Relatively smooth, unornamented tests are considered
in literature as indices of a freshwater habitat. A statement concerning the
comparison of freshwater and marine forms in the Traité de Zoologie (I., p.
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350) reads as follows: “"ScHILLER (1935) note que les premiéres sont en général
de forme pleine et lisse, tandis que les secondes ont des profils anfractueux,
a relief prononcé”.

Peridinium lambdoideum NAGY 1966

1966. Peridinium lambdoidewm n. sp. NaGy, in The Palaeobotanist 1966. Vol. 15, Nos.
1-2, pp. 38-40. Holotype and diagnosis.

A few specimens in the Upper Pannonian of borehole Hidas No 53 (134.8
to 135.5 m, silty clay marl).

Genus: Palaeoperidinium DEFLANDRE 1934 emend. SARJEANT 1967

Palaeoperidinium nudwm n. sp.
Plate I, Fig. 1

Holotype: Borehole H. 53, sample No 4, slide No 1, 33.7x169.1.

Locus typicus: Hidas.

Stratum typicum: Upper Pannonian, silty clay-marl, borehole H. 53, depth 132.5 to
134.8 m.

Diagnosis: A spheroidal theca of 65 by 54 p size. The transverse band is
about 5 w wide, slightly helicoidal. There are a few meridional ridges, presum-
ably vestiges of a tabulation. The apex bears a crack indicative of a large
pylome. In the side view, the fossil is finely baculate. The bacula, 1 to 1.5 p.
long, lend the test a reticulate relief. The surface bears spines about 2 . big,
spaced 10 to 12 p apart. There are a few verruca-like prominences, some of
which form the rudiments of one peak at the apex, two at the antapex. In the
zone corresponding to the helicoidal ring there are two small verruca-like
prominences.

Differential diagnosis: The fossil resembles DEFLANDRE’s Palaeoperidinium
nuciforme (1938, Pl. VIII, Figs. 5, 6). However, P. nuciforme is covered with
spines that are longer than the bacula of the new species. The transversal ring
of P. nuciforme is more pronounced, and the prominence at the apex is longer.

Remarks: Our material from the Pannonian of the Mecsek Mountains
has yielded just a few specimens. Placing them into the genus established by
DEFLANDRE in 1934 is justified on the grounds that the thecae bear morpho-
logical features indicative of Peridinium, and that tabulation can at most be
surmised on our fossils. As the sediment that has vielded these fossils is rela-
tively recent and contains peridinia of better preservation, too, W. WETZEL’s
attribution of the lack of tabulation to the digestive processes of plankton-
eating organisms (1952, p. 407) seems plausible. However, lack of tabulation
may be due-to inorganic corrosion, too.
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Palaeoperidinium mecsekense n. sp.
Plate I, Fig. 6, 8

Holotype: Borehole H. 53, sample No. 5, slide No. 3, 42,8 105.6.

Locus typicus: Hidas.

Stratum typicum: Upper Pannonian, silty clay-marl, borehole H. 53, depth 134,8 to
135,5 m.

Diagnosis: An ellipsoidal theca of 60 and 56 w size. Epi- and hypotheca
are of equal size. Wall 1 to 1.5 p thick. On one side, the following tabulation
is observed: 1°, 3", transversal furrow 5 to 6 p. wide, 3, 2 17, The other
side of the test is entirely devoid of tabu-
lation; the edges of the existing tabulation
are strongly developed. The apices of the
tabulae and the ends of the zone are tape-
ring (Textfig. 3).

A few specimens were found in the
Pliocene of borehole H. 53.

Differential diagnosis: The species re-
sembles Palaeoperidinium castanea described
by DEFLANDRE from the Cretaceous (DEF-
LANDRE 1936, Ann. Paléont. 25, p. 177, PL
6, Fig. 1). However, the shape is less round-
ed, the horizontal furrow is invisible and
the epithecal prominence, present on DEF-
LANDRE’s species, cannot be observed owing
to the way the specimen lies in the slide.
The surface of our specimen is strongly con-
taminated.

There is some morphological resemblan-

Fig. — dbra 3. Palaeoperidinium ce to Peridinites rossicus DEFL. (Tr. de Pa-
mecsekense NAGY léont. I., 122, and DEFLANDRE 1940). The

new species is, however, meridionally elon-
gated, and no longitudinal zone can be observed in it. Peridinites rossicus is
an Eocene form, anyway.

Familia: Gonyaulacidae LINDEMANN
Genus: Gonyaulax DIESING

Gonyaulax pannonicus NAGY 1965

1965. Gonyaulax pannonicus n. sp. NAGY in Acta Botanica XI. pp. 200-201. I. 1-2. IT.
10. Holotype and diagnosis.

Two specimens from the Upper Pannonian of borehole Hidas 53, occurring
together with all the other forms of Peridiniales.
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Gonyaulax reticulatus n. sp.
Plate I, Fig. 7, 10

Holotype: Borehole H. 53, sample No 5, slide No 2, 42X 104.3.

Locus typicus: Hidas.

Stratum typicum: Upper Pannonian, silty clay-marl, borehole H. 53, depth 134,8 to
135.5 m.

Diagnosis: Biconical form of 63 by 52 u size, epitheca rounded; tabulation
approximately 3°, la, 6”7, 6g, 6’7, 17", The base of the hypotheca is nearly
straight. Surface coarsely reticulate. Zone subequatorial (See Fig. 4).

Differential diagnosis: The new form differs from . pannonicus with
longer shape and reticulat surface. Our specimen is fairly similar to the ventral
part of Jurassic Gonyaulax amabilis DE¥FL. 1939, but the Jurassic specimen is
38 p only and has not a reticulat surface.

Remarks: The theca faces the viewer with its dorsal side; it is hard to
observe its ventral side.

A single specimen occurred in our material.

Fig. — dbra 4. Gonyaulax reticulatus n. sp.
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Ordo: Dinococcales
Familia: Dinococcaceae
xenus: Deflandridium n. g.

Derivatio nominis: In honour of Professor G. DEFLANDRE, France
Generotype: Deflandridium stellatum n. g. n. sp.

Diagnosis: A rounded polyhedral, multiapical planktonic form.

Remarks: There are similar forms in the extant order Dinococcales but.
they differ from all known fossil genera. Our specimen most resembles Palaeosto-
mocystis sinuosa COOKSON et EISENACK 1960 (CooksoN et EISENACK 1960,
p- 258, PL. 38, Fig. 16-17), which, unlike our specimen, the has fewer and more
rounded prominences and thinner wall. The aperture cf. Palaeostomocystis
stnuosus from which the name has been derived is in our opinion a morpholo-
gical variety connected with a physiological function.

Deflandridium stellatwm n. g. n. sp.
Plate 1I, Fig. 1, 3, 4, 6

Holotype: Seam No. V. of Hidas lignite, sample No 34, slide No 3. 33.6x 114,9.
Locus typicus: Hidas, lignite mine.
Stratum typicum: Tortonian lignite sequence, seam No 5.

Diagnosis: Polyhedral planktonic form of 78 by 68 w size. Apices spaced
24 to 37 w apart, 6 to 10 w high, broad-based. Wall 2 to 3.5 u. thick, smooth-
surfaced.

Differential diagnosis: Resembles Hystrichosphaeridium striatoconus de-
scribed by DEFLANDRE et CoOKSON (1954, p. 1235), but the prominences on
their species are not swellings of the test proper, in addition the new species.
is much bigger.

Remarks: The specimens of this fairly abundant planktonic fossil (up to
100 have so far been recognized) deviate little from the holotype; in some of
them, the prominences are less pronounced. The species is restricted to the
rich planktonic assemblage of brackish facies of seam No V of tl e Hidas lignite
mine. Concerning Thaurilens denticulata Pav. (1952, p. 361, Fig. 274 D),

TRASSE states: “Enveloppe polyédrique, comprimée, a angles prolongés en
courtes cornes. Marin.” — On the fossil species, the prominences do not end
like a horn. The dimensions are also widely different: The diameter of 7"%au-
rilens denticulata is 14 p. (TREGOUBOFF et Rose 1957, p. 125). The now-living
species belongs to the order Dinococcales which is (1. c., p. 96) an “ordre pro-
visoire a cause de la confusion taxonomique possible de certaines espéces. ..
ils ne représentent, peut-étre, en réalité que des stades évolutifs de divers
Gymnodiniens.”

Differences in morphology and in size notwithstanding, the points of
morphological similarity and the uncertainty of the order have prompted me
to relegate the new genus to the place reserved within the taxonomic system
for the order Dinococcales.
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Familia: Incerta
Genus: Emslandiac GERLACH 1957

Emslandia australiense (DEFL. et Cooxs. 1955) em. NAcy 1965

1965. Emslandia australiense (DEFL. et Cooks. 1955) Nacy em. 1965 in Acta Botanica
XL p.. 202, Pl 1. 6.; II. 7.

A species described from the Australian Middle Miocene. A single speci-
men at 30.9 to 34 m depth in the “schlier” sequence cut by borehole Zengd-
varkony No 59.

cf. Dinoflagellata sp.
Plate III, Fig. 2

Test 119 p long, 78 p wide, of a roughly parallelogrammatic outline.
Surface smooth, wall about 1.5 p thick. On both sides of the test, a double
prominence reminding of the transversal zone of the Dinoflagellates can be
surmised. The fossil might be a membrane that had lost its cysts. The poor
preservation of the test (fractures, strong crumpling and contamination)
precludes a more profund evaluation.

A single specimen at 658.8 to 659.1 m depth in borehole Hidas 53.

Ordo: Hystrichosphaeridea EISENACK 1938
Familia: Hystrichosphaeridae O. WETzZEL 1933 em. DEFLANDRE

1937.

JISENACK has repeatedly affirmed (e. g. in his papers from 1938 and 1954)
the resemblance between the order Hystrichosphaeridea and the peridinids.
Evirr is of the firm opinion that hystrichosphaerids are nothing but cystas
of dinoflagellates (1961, 1963) and has proposed—on the basis of his investi-
gations—to subsume them under the Rules of Botanical Nomenclature. For
the time being, E1sENACK’s system (1954, p. 68) has been taken as a basis.
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Genus: Hystrichosphaeridium DEFLANDRE 1937

cf. Hystrichosphaeridium sp.
Plate 1, Fig. 5

A test fragment with two projections, of 60 p. size altogether, encountered
in the unconsolidated marly portion of the Tortonian Leitha kalk, depth
668.0 to 668.5 m, of borehole Hidas 53. Probably related to Hystrirlzoaplzae—
ridium tubiferum (EHRENBERG 1838) DEFLANDRE 1937 occuring in the B elgian
Eocene (PastieLs 1948, p. 38) and also in Cretaceous cherts (O. WETZEL,
1933, p. 40). Presumably redeposited.

Genus: Micrhystridium DEFLANDRE 1937 emend. DowNIE et SARJ. 1963

Micrhystridium cf. inconspicuum (DEFL. 1935) DEFLANDRE 1937
Plate 1, Fig. 4

A specimen suggestive of this form group has been encountered in Lower
Helvetian light grey clays at a depth of 432.7 to 433.5 m in borehole Szdszvar
8. On the basis of specimens from Cretaceous cherts, DEFLANDRE (1937, Ann.
Paléont. XXVI, p. 80) specifies the diameter of the test as being 9 p. at most,
with projections from 9 to 14 p long: hence, in the rare case of very long pro-
jections the full size of the fossil can attain 20 or 22 u. Our form coincides
with the representations (1937, PlL. XII, Figs. 11, 19) of the holotype and
paratype.

Accordmg to A. SARJEANT (1959, p. 341), the diameter of the test is less
than 10 wp; it is 11 p in our specimen. SARJEANT’s Fig. 7b shows a specimen
with spiny projections up to 4 p length which (losely corresponds to our
fossil.

Our specimen has presumably been redeposited from the Mesozoic into
the terrestrial Helvetian.

Micrhystridium cf. operosum DEFLANDRE 1937
Plate V, Fig. 4-5

Roundish tests of 8 to 8.5 . diameter with slight prominences of about
0.5 w size, uniformly scattered all over the surface. Wall transparent, colour-
less. Described by DEFLANDRE (1937, Ann. Paléont. p. 34) as a form abundant
in Cretaceous cherts. This minute planktonic form, frequent also in the Mecsek
Mountains Miocene, particularly on the Helvetian—Tortonian border (depth
665.1 to 666.8, 688.5 to 690 m) of borehole Hidas 53, has presumably been
.redeposited from the Mesozoic.
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Micrhystridium cf. fragile DEFLANDRE 1947
Plate I, Fig. 11

Roundish test of 20 u diameter with simple straight or slightly curved
projections of about 10 to 11 p. length, slightly tapering, closed at their ends.
There are about 15 to 18 projections of this kind, somewhat more than the
number given by DEFLANDRE (10 to 15). The surface structure of the test
cannot be observed owing to contamination. Encountered in a single specimen
in clayey siltstone, at 430.0 to 431.1 m depth in borehole Szaszvar 8. Origi-
nally described from the Jurassic by DEFLANDRE (1947, p. 8), and encountered
also in the Jurassic by SARTEANT (1959, p. 340), it seems to be, in our material
too, a fossil redeposited from the Jurassic.

Micrhystridium cf. deflandrei VALENSTI 1958
Plate I, Fig. 2-3

Spheroidal test of 10 p diameter with hairy projections about 1 p long.
The surface exhibits a sort of lineation due to a quasiregular arrangement of
hair bases. On the embedded specimen it would be hard to tell apart the upper
and lower surface for studying the rows of points described and figured by
Varenst (1953, p. 51, PL. VII, Figs. 19, 21, 22). With a view to the above-
enumerated features I have called it cf. deflandrei on the assumption that
it has been redeposited from the Jurassic.

A single specimen in the Sarmatian (depth 534 to 537 m) of borehole

Hidas 53.
Micrhystridium sp.

Roundish test of 20 p diameter with a fairly large number of simple,
thin, closely packed projections of 6 to 8 p. length. The full diameter including
the projections is 38 w. Strong contamination of the surface precludes a more

profound examination.
Encountered in Sample 1 of locality Almdspatak II, Magyaregregy, in
Helvetian tuffaceous clays and calcareous marls (0.10 to 0.20 m interval).

Genus: Baltisphaeridium (EISENACK 1958) DOWNIE et SARJEANT 1963

Baltisphaeridium brevispinosum (EISENACK 1931) EISENACK 1958
Plate I, Fig. 9

A few specimens, with test diameters in the 30 to 40u range, correspond

to the original description of EisENAck (1931, p. 11). As the form has been
encountered also in the Belgian Eocene (PASTIELS 1948, p. 43), it is not pro-

5 MAFI Evkényv LIL 2.
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nouncedly out of place in our material, either. Encountered in greenish-grey
marl (depth 434.5 to 435 m, borehole Szaszvar 8), in the Helvetian “‘fish-
scale” sequence (depth 372.0 to 374.4 m, borehole Komlé 120); and in light
grey argillaceous-calcareous fine sand (depth 178.0 to 178.8 m, same horehole).
Test diameters respectively 40, 30 and 32 y, in the above order.

Baltisphaeridium cf. trifurcatum (K1ISENACK 1931) DOWNIE et SARJEANT 1963
Plate 111, Fig. 1

About the form described by Eisexack in 1931, p. 112 under the name
Ovum hispidum trifurcatum and redescribed, also by him, from the Palaeozoic in
1937 as Hystrichosphaeridivwm trifurcatum, KISENACK (1938, pp. 16-19) states:
“Auch bei dieser Art is die Variationsbreite erheblich grosser, als es urspriing-
lich beurteilt werden konnte”. PastieLs (1948, p. 39) mentions it from the
Belgian Eocene. Our specimen presumably belongs to this form group. It was
encountered in the Tortonian “‘schlier” (depth 755 to 757 m), of borehole
Hidas 53. The specimen is one half of a test, 93 u long, 63 p in diameter,
with bi- and trifurcating projections 15 to 18 p. long and a finely punctate
surface. It most closely resembles Plate 2, Fig. 13 and p. 17 of EISENACK
1938. Its state of preservation suggests redeposition from a more ancient
sediment.

Baltisphaeridivm oligacanthwm (W. WETZEL 1952) DOWNIE et SARJEANT 1963
subsp. stelle (W. WgTzZEL 1952), DOWNIE et SARJEANT 1963
Plate V, Fig. 6

Roundish test of 60 by 55 u size, wall 1 to 2 p thick, with clusters of
bifurcating projections 15 to 20 p long, spaced 15 to 25 u apart. Full major
axis, including projections, is 83 p.

Our specimen is comfortable to the diagnosis by W. WgrzEL (1952, pp.
402—403) of Hystrichosphaeridium oligacanthum from the North German-—
Danish Cretaceous chert nodules. The subspecies described (. c.) is smaller,
but the species proper has a wide range of variability probably paralleled
also by the subspecies.

A single specimen in Lower Pannonian calcareous marl (depth 298.0 to
299.1 m), borehole Hidas 53. Presumably reworked from an older deposit.

Baltisphaeridium  heteracanthum (DEFL. et COOKSON 1955)
DowNIE et SARJEANT 1963
Plate IV, Fig. 1

Roundish test of 85 p diameter (120 p with projections). The surface
bears projections of highly varied shape, 12 to 25 . long, 1 to 4 p thick. Test
torn open and apparently compressed. Surface contaminated. A single speci-
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men in grey, slightly calcareous sandstone of the “‘schlier” sequence (depth
735.0 to 738.0 m) of borehole Hidas 53.

In Australia. it occurs from the Upper Cretaceous onwards (DEFLANDRE
et COOKSON 1955, . 276, CooksoN et EIsENAck 1961, p. 73).

Baltisphaeridiuwm multispinosuwm NAcy 1965

1965, Baltisphaeridium multispinoswm n. sp. NAGY — in Acta Bot. XI. p. 203. 11. 8-9.
Holotype and diagnosis.

A single specimen encountered in a brackish bed of the Helvetian “fisch-
scale’ sequence, depth 56 to 60.9 m, borehole Zengdvarkony 59.

Baltisphaeridivm ciliatuwm n. sp.
Plate 1V, Fig. 2-3

Holotype: Borehole H. 53, sample No 21, slide No la, 39.4x104.5.
Locus typicus: Hidas.
Stratwm typicum: Tortonian, lignitic sequence, borehole H. 53, depth 590.7 to 5923 m.

Diagnosis: Oval test of 33 by 25 u size, bearing sparsely and randomly
scattered non-tapering projections of 3 to 5 u. length and of the uniform thick-
ness of 1 p.

Differential diagnosis: Of the same order of magnitude as Micrhystridium
duvernayensis, described by STapLIN (1961, p. 3.) from the Devonian of Ca-
nada; shape also similar; the random scattering of the projections is another
common feature. Our specimen differs from M. durernayensis by its non-tape-
ring and shorter projections.

A single specimen, presumably redeposited.

Baltisphaeridiwm sp. 1.
Plate 1V, Fig. 5

Irregularly elliptical, squat test of 50 by 35 p. size, with tapering projections
of 8 to 10 u. length, about 1.5 to 2 u diameter.

In connection with Hystrichosphaeridium isocalamus, DEFLANDRE and
(C'o0KSoON (1955, p. 272) state that elongate ellipsoidal forms are scarce in the
hystrichosphaerid form group. As regards its shape, our form is closest to
H. capitatum figured by Cooxsox and Ersexack (1960, Paleontology, Pl. 36,
Ifig. 9) from the Oxfordian or Kimeridgian. Their species is, however, slenderer
and its projections have endings of different shape. A more precise taxonomic
definition and differentiation is impossible owing to strong contamination.
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In this episode of marine ingression, redeposition from a more ancient for-
mation (Mesozoic) is not at all excluded.

A single specimen in clayey marl, Tortonian “schlier”, depth 672.5 to
676 m, borehole Hidas 53. '

Baltisphaeridium sp. 2.
Plate VI, Fig. 2

Test of 35 p. length with a simple, somewhat thicker base of 15 to 20 p
diameter; obtuse, closed apex, with a few broken projections. Full size inclu-
ding projections is 52 u. Surface strongly contaminated.

A single specimen in light gray clayey marls, Helvetian ‘fish-scale”
sequence, depth 178.0 to 178.8 m, borehole Komlé 120.

Familia: Pterospermopsidae Eisexack 1954
Genus: Cymatiosphaera (0. WETZEL 1933) DEFLANDRE 1954

Cymatiosphaera microreticulata Nacy 1965
Plate V, Fig. 9-10

1965. Cymatiosphaera microreticulata n. sp. NAGY — in Acta Bot. XI. pp. 203-204, I.
4-5. Holotype and diagnosis.

A few specimens of this planktonic form have been encountered in Helve-
tian and Tortonian marine deposits. Similar forms have been mentioned from
the Middle Miocene of Germany (RAaukopr 1959, PL. 5, Fig. 3).

Cymatiosphaera hungarica n. sp.
Plate IV, Fig. 4, 7-8

Holotype: Borehole H. 53, sample 22, slide 2/1, 32,1 11.0.
Locus typicus: Hidas.
Stratum typicum: Tortonian, lignitic sequence, borehole H. 53, depth 558 to 561 m.

Diagnosis: Test roundish, of 30 p. diameter, wall thin (about 1 ), divided
into a few polygonal fields by a low perpendicular membrane. The surface
bears spines of 1.5 .

Differential diagnosis: Affine to Cymatiosphaera cf. wetzeli DEFLANDRE
1954 (DEFL. et CooksoN 1955, p. 289), our specimen is closer in size to the
forms classed as Lower Eocene of the Princeton member of the Dilwyn Clay,
Victoria, Australia (33 to 38 p.). The forms from Miocene (or older) samples
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of borehole Birregurra 1 (Victoria) are somewhat larger (up to 44 u in dia-
meter). Our species differs in surface ornament from the granulate Australian
specimens.

Tn shape and in the presence of a low membrane, the new species resembles
C. pachytheca E1SENACK, described (1957, p. 244, Pl. 19, Fig. 4) from the
Swabien Liassic. In Fig. 4b, 1. c., even some spines are seen on the outline of
the test. The Hungarian specimen is much smaller, thinner-walled, with lower
spines; in its wall, no pores could be observed.

Remarks: Only one specimen has been encountered so far.
A similar fossil of 37 u. size has cropped up in an Upper Pannonian sample
(No 4, depth 147.5 to 148.5 m, borehole Hidas 53).

Cymatiosphaera elliptica n. sp.
Plate IV, Fig. 6, 9

Holotype: Magyaregregy, Locality Almdspatak II, sample No 1, slide 2, 32.5x110.2.

Locus typicus: Magyaregregy.

Stratum typicum Helvetian; tuffaceous clay, clay-marl, fish-scale sequence, 0.10 to
0,20 m.

Diagnosis: Body of 26 p size; surface split up by a low membrane into
about 25 polygonal fields. The wall, 1 . thick, is slightly swollen in the middle
of the fields. Minute spines 1.5 p. tall rise at the intersections of the membranes.
Besides the holotype, a few specimens have been encountered in various
samples from Mecsek Mountains localities.

Differential diagnosis: As to size and morphology, the new species recalls
C. punctifera described by DEFLANDRE et CooksoN (1955, p. 289) from the
Australian Lower Eocene, C. eupeplos (VALENST 1948) DEFL. 1954 (l. c.),
occurring in Australia from the Lower Eocene to the Middle Miocene, and C'.
parva, described by SARJEANT (1959, pp. 342-343) from the Jurassic of England.
It differs from all these by its elliptical shape. The fields on its surface are
smaller and denser than those of C. parva and C. punctifera; from the latter
it also differs by the presence of the minute spines. C. eupeplos is distinguished
from the new species by its thicker wall and its spines.

Hyaline warty sphere (,,Hyaline Warzenkugel)

One specimen of 37 u diameter in the Upper Pannonian of borehole
Hidas 53 (197.5 to 198.5 m depth). Under the name “hyaline Warzenkugel,
similar forms were mentioned and figured from the Wallensen lignite of Reuver
age by ALTENHENGER (1959, p. 51, PL 7., Figs. 1-7) who held them for remains
of hystrichosphaerids, redeposited from the Mesozoic. The present paragraph
is merely to indicate their presence in our material. In my opinion, they are
planktonic organisms.
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Familia: Leiosphaeridae KEISENACK 1954
Genus: Leiosphaeridia EISENACK 1958

Leiosphaeridia sp. 1.
Plate VI, Fig. 1, 5

Body elliptic, of 53 p. diameter: wall thin, strongly warped, finely granu-
late. Tt fully agrees with both the description and the photo of Protoleios-
phaeridium  diaphaneuwm described from the Canadian Upper Devonian by
Staprix (1961, Pl. 48, fig. 8). Owing to the enormous distance both in space
and time, one cannot do better than just mention the coincidence. Still, the
redeposition of our fossil from the Mesozoic is most likely. It was enc ountered
in the Tortonian lignitic sequence of borehole Hidas 53 (630.8 to 632.0 m

depth).

Leiosphaeridia sp. 2.
Plate V, TIig. 1

Body 86 Iz long, 50 u wide, elliptic; wall smooth, thin, warped.
One specimen in light grey clay-marl, in the Helvetian “fish-scale sequ-
ence” of borehole Koml6 120 (depth 178.0 to 178.8 m).

Familia: Leiofusidae Eisexack 1938
Genus: Leiofusa EISENACK 1938

cf. Leiofusa sp.
Plate VII, Fig. 2

Body 119 p long and 45 p. wide. The figured specimen is taperingly rounded
at both ends; wall 2 p thick, warped. Morphologically, the form agrees with
the genus Leiofusa, established by Eisexack 1938, p. 28 for forms occurring
in the Silurian. The form has probably been redeposited from the Palaeozoic.
According to J. OrRAVEcZ (private communication), the Szalatnak borehole
drilled in the northern foreland of the Mecsek Mountains has traversed some
Silurian deposits, in which Oravecz has found remains of some planktonic
organisms. However, owing to the highly carbonified, metanthracitic preser-
vation of these, it is unhl\e]\ that the form in my material should have derived
from the Silurian. The limestone and calcareous phyllite overlying the Silurian
in the Szalatnak borehole is Devonian: according to ORAVECZ, these may have
constituted the most rock from which our fossil has been redeposited.

A few specimens of similar morphology were encountered in the Pannonian
of borehole Hidas 53. The figured form has come from a Upper Pannonian
light grey clayvey marl at 147.5 to 148.5 m depth.
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Genus: Pyaidielle CoorsoN et EISENACK 1958

Pyxidiella sp.
Plate VI, Fig. 6

Bodies 40 to 44 p long, 33 to 36 p wide, ellipsoidal. Wall 3 to 4 u thick.
uneven owing to dense verruca-like prominences that appear 2 p. tall on the
wall rim. The bodies bear no aperture, only some warpings of peculiar form.

They resemble Leiosphaera serobiculata, described by DEFLANDRE and
C0O0KSON (1955, p- 291) from Upper Cretaceous and Lower Eocene localities
of S and SW Australia. Later on, CoorksoN and EISENACK (1958, p. 52) referred
the form to their newly established Pz/udzella genus. GERLACH (1961, p. 210)
mentions the presence of the species in his material too. Because of the ahove-
outlined circumstances, we do not identify our finds with the species. Their

' redep(mtlon from more ancient strate is pr obable. Two specimens, encountered
in the Pannonian of borehole Hidas 53 (at 73.3 to 89.5 and 298.0 to 299.1 m
depth, respectively), disappeared during the fixation of the slides, so that they
cannot be submitted to a closer scrutiny.

Genus: Tytthodiscus NOREM 1955

Tytthodiscus mecselensis NAGY 1965
Plate VIII, Fig. 3

1965. Tytthodiscus meesekensis n. sp. — NAGY in Acta Bot. X1, p. 206. 111. 12-14. Holo-
type and diagnosis.*

Borehole ZengGvarkony 59: ”Schlier” sequence 34.0 to 37.5 m depth.

Tytthodiscus sp.

Body 25 p. in diameter; wall about 2 p. thick, made up of an aggregate of
minute tubules whose ¢ apertures go clean throuuh the entire wall. The inside
diameter of the tubules is about 0.5 w. Wall thickness is about one-twelfth
of the diameter.

One specimen is the Helvetian fish-scale sequence of borehole Hidas 53
(983.0 to 984.5 m depth).

* There is a misprint in the diagnosis: in the 11th row from the top, the relation of wall
1 P>
thickness to diameter is 1:21 lmhm than 2:1.
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Genus: Crassosphaera CooksoN et MANUM 1960

Crassosphaera concinne COOKSON et MANUM 1960
Plate VII, Fig. 1

Description: Roundish bodies of 70 to 100 p. diameter, often warped or
torn open after the death of the organism. Wall 3 to 4 p thick; i. e. the forms
are not thick-walled, not even relatively. On the surface, the subcircular and
hexagonal projections have minute axial tubules at their centers. One of the
specimens in sample No 13 of borehole Zengévarkony 59 (Plate VII, Fig. 1)
is of 81 p diameter, with a wall 3 to 4 p thick: the projections are 1.5 p wide
at their bases and about 0.5 p. tall. In this specimen, the projections are arch-
connected. In another specimen of 70 p. diameter, both the wall thickness and
the projections are smaller, in line with the smaller diameter. This species,
indicating a marine facies, was encountered in some samples from 28.6 to
37.5 m depth in the “schlier’” sequence of borehole ZengGvarkony 59.

Remarks: The wall thickness of Crassosphaera is, undoubtedly, a function
of body size to some extent. In Crassosphaera, “The wall is ornamented with
prominences or projections’ (L. c., p. 5). Some authors are inclined to relegate
even forms exhibiting some morphological differences into the same species:
e. g. “The prominences . .. in profile appear as low arches or short, straight-
sided papillae” (l. c., p. 6). Also in our material (see above), specimens of such
morphology have been encountered. The Upper Pannonian of borehole Hidas
53 (73.3 to 89.5 m depth) has also yielded smaller specimens of 33 to 51 u
size, but the slide got ruined and the photos themselves do not permit the
establishment of a new species.

Genus: Cooksonelle NAGY 1965

Coolksonella circularis NAGY 1965

1965. Cooksonella circularis n. g. n. sp. — Nacy 1965 — in Acta Bot. XI. pp. 206-208;
IV. 16-19. Generotype and diagnosis.

Occurrence: In the fish-scale sequence of borehole ZengGvarkony 59
(67.5 to 70.5 m depth); in the fish-scale-bearing clayey marls of the Kisrét
ravine Magyvaregregv; also in brackwater deposits of the Pannonian.
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Genus: Margosphaera NAcy 1965

Margosphaera velata Nacy 1965
Plate VII, Fig. 4

1965. Margosphaera velata n. g. n. sp. NAGY — in Acta Bot. XI. pp. 208-209. V. 23-25.
Generotype and diagnosis.

In the “schlier” sequence of borehole Zengévarkony 59 (30.9 to 34.0 m
depth).

Genus: Ceratocystidiopsis DEFLANDRE 1937

? Ceratocystidiopsis sp.
Plate V, Fig. 7

Gossamer-like triangular membrane; diagonal dimension 107 u. It has
three tapering apices, one recurved. It exhibits warpings and gashes of consi-
derable size, through which a central body could have found egress. Supposing
this, our specimen would fit even as to size into e. g. Ceratocystidiopsis DE-
FLANDRE 1937 (Mircofossiles des silex crétacés, II., Ann. Paléont. XXVI.
pp. 41-42). One specimen in the Tortonian lignitic sequence of borehole Hidas.
53 (590.7 to 592.3 m depth).

Genus: Cystidiopsis NAcy 1965

Cystidiopsis certus NAcY 1965
Plate III, Fig. 4-5

1965. Cystidiopsis certus n. g. n. sp. NAGY — in Acta Bot. XI. pp. 209-210, V. 27-30.
Generotype and diagnosis.

This organism, considered a ‘Dinoflagellata cysta’” by KUPRIANOVA,
was encountered in the ‘‘schlier” sequence of borehole Zengévarkony 59
(30.9 to 34.0 m depth), and likewise in the ‘“schlier” sequence of borehole
Hidas 53 (755 to 757 m depth).
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Genus: Thalassiphora E1s. et GocHT 1960

Thalassiphora pelagica (E1s. 1954) E1s. et GocHT 1960
Plate 1X, Fig. I

Full size 120 by 83 p.; that of the central body, 58 by 39 . The central
hody beare pronounced longitudinal thickenings of the wall, up to 3 and even
6 w. Some of these are wavy, and some continue also on the membrane, up to
the margin of the latter. There are branchings, described as root-like (‘“‘wiir-
zelartig”’) by some authors, both in the transversal direction and in interme-
diate directions. The membrane is much more transparent than the body:
it is double-walled with a slightly wavy rim. It exhibits neither a pylome,
nor projections. The absence of the latter might be due to the fact that the
portion, perpendicular to the median ridge, shown in Ersexack and GocHr,
1960, Fig. on p. 513 is missing from the membrane. The specimens described
by Eisexack 1954 (p. 71) are bigger: their full diameter varies from 144 to
196 .

Two specimens from greyv Sarmatian clay, borehole Hidas-53, 534 to 537
m depth.

E1sENack et Goceur (1960, p. 515) state Thalassiphora pelagica to be
tvpical of the European Tertiary.

‘Genus: Heliospermopsis Nacy 1965

Heliospermopsis hungaricus NAGY 1965
Plate VIII, Fig. 4-5

1965, Heliospermopsis hungaricus n. g. n. sp. Nacy — in Acta Bot. XI. pp. 204-205,
V. 20-22. Generotype and diagnosis.

One specimen in a grey sand of the Lower Helvetian limnic sequence of
borehole Pusztakisfalu VI. (15.0 to 17.0 m depth*).

It is hard to say anything specific about the ecologic requirements of a
form of which only one specimen is known. The possibility of redeposition
has also to be envisaged, particularly so as, despite its freshwater origin, the
deposit contains some foraminifera, too.

* In Acta Botanica, p. 205, 10th line from the top, the erroneous figure 17.0 to
17.5 m is to be corrected.
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senus: Kalyptea Cooksox et Eisexack 1960

Kalyptea sp.
Plate VI, Fig. 4

Description: Body 88 by 78 wu, oval; wall finely rugulate, appearing gra-
nulate on the margin, with a pointed projection of 15 u. length. The body is
encircled by a thin gossamer-like membrane. The full size of the specimen is
104 . The body is broken and the membrane fairly crumpled, so that its
ougnml position relative to the body is hard to establish.

One specimen in sample No 49, slide No 2, 38.9X 103, in a calcareous
sandstone of the Leitha limestone sequence of borehole Hidas-53 (711 to 713
m depth).

Owing to the poor preservation of the specimen, it would not be justifie(l
to give a more detailed diagnosis. By the description and figure, our speci-
men is fairly similar to Kalyptea monoceras Cooks. et Ki1s. (1960, p. 257) from
the Australian Jurassic. If this similarity should reflect an affinity, then the
specimen in our material would suggest redeposition from the Jurassic.

Genus: Hexagonifera Cooxs. et Eis. 1961 em. Cooks. et Eis. 1962

cf. Hexagonifera chlumydata Cooxs. et Kis. 1962
Plate VI, Fig. 3

Full size 91 by 70 p: size of the internal shell 85 by 65 w. Our specimen
fits the description by CooksoN et EIsExack (1962, I\[1c~r01mleont 8, 4. p.
496) except that it is slightly smaller. Half of the bndy is broken up, so that
the hexagonal cover is invisible.

One specimen in sample No 53 from Seam 11, Hidas mine. Since the spe-
cies has originally been described from the Cretaceous, I have identified it as
a “ef.” Redeposition is possible.

Genus: Hidasia Nacy 1965

Hidasia duwigana NAGY 1965

1965. Hidasia duigana n. g. n. sp. — NAGY — in Acta Bot. X1. p. 212. V. 26, VI. 32-33.
Generotype and diagnosis.

A few specimens in the marine Miocene of borehole Hidas-53.
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Hidasia duigane NAeyY f. magna n. f.
Plate III, Fig. 3

Form type: Borehole Hidas 53, sample No 13, slide No 2, 41.6 X 112.1.

Locus typicus: Hidas.
Stratum typicum: Greenish-grey clay-marl, Sarmatian, 444,0 m depth, borehole Hidas 53.

Diagnosis: Body 53 by 43 w; wall very thin, strongly warped, intensely
refractive. The minute wrinkles sometimes run out in small zigzags. Also in
this form, the pentagonal shape due to warping is typical.

Differential diagnosis: Highly similar to Hidasia duigana NAcY, but much
larger.

A few specimens have been encountered.

Hidasia flexibilis n. sp. -
Plate V, Fig. 2-3

Holotype: Borehole H.-53, sample No 11, slide No 4, 30 120.2.
Locus typicus: Hidas.
Stratum typicum: Sarmatian, dark grey clay-marl, depth 479.1-482.0 m, borehole H.-53.

Diagnosis: Body 42 by 32 p, roundish; wall highly refractive, less than
1 w thick, finely granulate. Crumpling presumably secondary.

Differential diagnosis: Distinguished from Hidasia duiganae NaGyY by a
somewhat thicker wall, larger size and granulation.

Remarks: Organisms with similar wall structure, in the 30 to 40 p size
range, variously warped and crumpled, occur in marine deposits throughout
the Middle Miocene. Further observations may lead to a more detailed know-
ledge and possible subdivision of these fossils.

Hidasia velata n. sp.
Plate V, Fig. 8

Holotype: Borehole H.-53, sample No 11, slide No 4, 36.3X115.8.
Locus typicus: Hidas.
Stratum typicum: Dark grey clay-marl, Sarmatian, 479.1 to 482.0 m depth, borehole

H.-53.

Diagnosis: Body roundish, of 25 by 21 u size, wall strongly refractive,
colourless, very thin with very fine wrinkling.

Differential diagnosis: The size would correspond to bladderless coniferous
pollen, T'axodiaceae-Cupressaceae in particular (25 to 30 ), but the wall of the
new species is thinner and its optical refractivity much stronger.

Remarks: Moderately abundant but quite persistent throughout the
Middle Miocene.
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Genus: Savitrinia NAGY 1966

Savitrinia miocaenica NAGY 1966
Plate II, Fig. 2

1966. Savitrinia miocenica n. g. n. sp. — NAGY — in The Palacobotanist 1966. Vol. 15,
Nos. 1-2, p. 40. PL. 2. Figs. 1-8. Generotype and diagnosis.

About 5 specimens of a planktonic organism; fossils consisting of a
central body and a membrane. From a fine-sandy clay next to Seam II of

Hidas mine.
Savitrinia magnae NAGy 1966
Plate VII, Fig. 3

1966, Savitrinia magna n. sp. — NaGcy — in the Palaeobotanist 1966. Vol. 15, Nos.
1-2. p. 40. P1. 1. Figs. 4-5. Holotype and diagnosis.

One specimen in a clay-marl from the lignitbearing sequence of borehole
Hidas 53 (630.8 to 632 m depth).

Genus: Fulopia NAGY 1965

Filopia fimbriate NAcY 1965

1965, Fuldpia fimbriata n. g. n. sp. — NAGY — in Acta Bot. XI. pp. 210-211. Genero-
type and diagnosis.

One specimen from a clay-marl in the fish-scale bearing sequence of bore-
hole Zeng6varkony-45 (16.4 to 17.2 m depth). Presumably a marine plank-

tonic organism.

Genus: Ovoidites R. Por. 1951

Ovoidites ligneolus (R. Por. 1931) R. Por. 1951

For a list of synonyms see Nagy 1958, pp. 103-104.

Since 1931, this form has in numerous instances been recorded either as a
pollen or as a spore.
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It was R. Porox1g who in 1951 gave the name Ovoidites ligneolus, without
any justification. It has been considered a zoofossil by THOMSON et PrLuG
(1953, p. 113). A fairly comprehensive review covering also the various opi-
nions concerning the origin of this fossil was given by KrurzscH (1959, pp.
249-254).

The few specimen encountered so far cropped up in fresh-water deposits.
Morphologically, a smooth (perhaps more intensely corroded) variant and
another, ornamented one with a positive reticulum, can be distmguished.
The thickness of the outer wall is also different, 3 to 4 w in the thicker and
about 1 . in the thinner variant.

cf. Ovoidites ligneolus R. Por., smooth form

Largely elliptic forms 54 to 107 p long, 30 to 48 u wide. Wall 1 to 2 p.
thick. Some are split open, others exhibit secondary warping. Presumably
planktonic organisms, present throughout the Mecsek Mountains Miocene.
Most abundant in the Pannonian. (As to occurrence and range see KRUTZSCH
1959, pp. 249-254). Their abundance in Pannonian deposits was stated by
WEeEvYLAND, PFLUG et MUELLER (1960, pp. 81-82) who placed these forms into
the genus Monocolpopollenites.

Genus: Tetraporina NAUMOVA 1937

Tetraporina quadrata BOLCHOVITINA 1953
Plate II, Fig. 5

1953. Tetraporina quadrate BoLcHOVITINA — in Trudy Inst. Geol. Nauk. 145. Geol.
Ser. (No 61) p. 102, XVI. 43.
1958, Tetraporina qumlmtrz BOL(‘HOV[TI\-\ — in NaAgGy, MAFI Ev konyv, XLVII, 1. p.

102 and 230.* Pl IT. Fig.

In our material the form has been encountered in the size range of 35
to 43 p, in full agreement with the diagnosis by BorcrovIiTINA (“Length
equal to width—40—45—48 . Yellow colour. Outline of the pollen quadran-
gular, with slightly concave sides and truncated apices, in which latter there
are simple pores. Exine thin, surface slightly punctate, sometimes with
\\';u'phw ). In this diagnosis, I consider it necessary to substitute only two
words, “pollen” for “body”, and “pores” for “pore-like features”.

This change of diagnosis is justified by the planktonic nature of the
organism, pr oved also by the wide stratigr aphlc range of the genus. Naumova
has recorded it from the Lower Carboniferous, BoLcHOVITINA from the

* At both places, the size is erroneously given as 4 wu the correct size is 40 .
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(Cretaceous; I have encountered it in the Middle Miocene borehole Hidas-53.
630.8 to 632 m depth, and sample 1 of sem II of Hidas mine. In Hungary,

it has further been encountered in the Pliocene (Nacy 1958, 1. ¢.). T consider
it a freshwater planktonic organism: so does Krurzscu (1961 d, p. 330).

Form A
Plate VIII, Fig. 2

Oval body, 210 wlong, 115 . wide. Wall thin, smooth, 2 u. thick, torn open
at the middle.

A single specimen in a clay marl of the brackish fish-scale-bearing sequence
of borehole Zeng6varkony-59 (67.5 to 70.5 m depth).

Form B
Plate VIII, Fig. 1

Oval body, 190 p. long, 122 p wide where it is widest. Wall 2 u thick,
irregularly wavy, finely granulate. Warping is observed parallel to the long
sides of the body, but also farther inwards.

One specimen from the fish-scale-bearing sequence of borehole Komlé-120-
(374.7 m depth).

Phylum: CHRYSOPHYTA

Classis: Bacillariophyceae (Diatomae)
Subclessis: Centricae

Familia: Eupodiscaceace
Genus: Actinocyclus EHRENBERG 1838

Actinocyclus octonarivs KHRENBERG 1838

Several specimens ranging from 55 to 73 p in diameter in some samples,
but particularly in the fish-scale-bearing sequence of horehole Zengévarkony-
59 (67.5 to 70.5 m depth).

According to M. Hasos the species occurs in near-shore brackwater
deposits.
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Phylum: CHLOROPHYTA

Classis: Chlorococeales (Protococcales)
Familia: Botryococcaceae
Genus: Botryococeus KETzING 1849

Botryococcus braunii Kirza.
Plate III, Fig. 6

Colonies of 20 to 100 p size, consisting of individual cells of roundish
shape and 5 to 15 p size. Faillv frequent in our material at large, it is rather
abundant in some samples, e. g. in almost all samples of borehole Zeng&var-
kony-59 and in numerous samples of borehole Hidas-53. The copious literature
on Botryococcus (COOKSON 1953, pp. 108-110; TRAVERSE 1955, Pollen
analysis of the Brandon Lignite . . ., pp. 79-80; and 1955, Nﬁcropaleontology
1, 4, pp. 343-350) deals in such detail with the spread of this genus from Ame-
rica to Australia and with its morphology that it is superfluous to enlarge
upon it any further. FrREMY and L. DANGEARD (1938, pp. 115-130) studied
fossil Botryococeus from the French Tertiary; comparing it with living B.
braunii Ko1zING they drew the conclusion (1. c. p. 120), that “‘Ces organismes
avaient été précédemment décrits par 'un de nous sous le nom de Botryo-
coccus elegans L. DAaNg. L’étude détaillée de 1'espéce actuelle, Botryococcus
Braunii Ktrz., montre qu’en réalité 1’algue tertiaire ne peut étre séparée.”
These authors have established polymorphism both in the living and in the
fossil species: “Les Botryococcus de THUIT-HEBERT présentent, eux aussi,
un certain polymorphisme. A c6té de colonies assez volumineus et & grandes
cupules il en existe d’assez nombreuses qui sont trés petites et sur le&quelles
les cupules sont étroites, serrées et difficilement discernables, comme dans
plusieurs des échantillons actuels que nous avons étudiés” (L. c. p. 132).

The study of living Botryococcus brauniz Ktrz. (1. c¢. p. 131) has raised
the problem whether polymorphism represents stages of evolution or whether
it is due to ecologic factors such as temperature, light intensity, water com-
position, pH ete. I had the occasion go make some observations concerning
the ecological side of the variability of Botryococcus. In the marine sediment
of sample 13 of borehole Zeng6varkony-59, the cells constituting the Botryo-
coccus colony are smaller, their margins jagged. The colonies in the brack-
water sediment of sample No 27 consist of larger, smoother-walled cells. The
settling of this question will require further research, however.
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Familia: Hydrodictyaceae
Genus: Pediastrum MEYEN 1829

cf. Pediastrum sp.

One fragmentary specimen in sample 22 of borehole Zeng6varkony-59.

Phylum: MYCOPHYTA (FUNGI)

Fungal remains are rather widespread and locally abundant in the Mecsek
Mountains Miocene. A small percentage of these belongs to the Ascomycetes
and an even smaller one to the Basidiomycetes: the majority belongs, however,
to the Adelomycetes (Fungi imperfecti).

I have performed the classification of fungal remains in consultation
with mycologist S. TOTH.

The forms encountered in the Mecsek Mountains material have largely
been compared with those recorded in papers on the Hungarian Tertiary
(Stmoxcsics 1959 to 1964, KEpvEs 1959 to 1964, Nagy 1958).

Classis: Ascomycetes

In the opnuon of S. TorH, a few ascospores can be classed here (e. g. from
sample No 2, Seam II, Hidas mine: 26 w size, borehole Hidas-53, 444.0 m
depth: 23 p size) (Plate IX, Fig. 7, 9). A few ascospores of X ylariales
also belong here (e. g. Magyaregregy Almaspatak, Locality II, Sample 1,
30 and 33 p size) (Plate IX, Fig. 6).

Also the rather striking forms of the order M icrothyriales are
represented in our material:

Ordo: Hemispaeriales (Microthyriales )
Familia: Microthyriaceae Sacc.

Subfamilia: Microthyreae

Genus: Notothyrites COOKRSON 1947

Notothyrites setiferus COORSON 1947
Plate IX, Fig. 11

Flattish hemispherical isolated bodies of wavy rim, 112 to 135 p. diameter,
consisting of radial hyphae connected throughout their length. The individual
cells making up the hyphae are 4 to 10 p long and 2 to 4 p wide. Cell-walls
are thin; outer walls are somewhat thicker (2 p). The dark, ring-shaped
pore at the middle is slightly excentric, 10 to 18 p. in diameter. Around

6 MAFI Evkényv LIL 2.
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the ring there are 3 “‘setae’”. According to Cooxsox (1947, p. 209), this
type bears 8 setae, but fossilization or maceration might change their number.
She described this form from the Upper Oligocene of the Kerguelen Islands.
I have encountered a few specimens in a clay marl in the 2- to 70-m interval
of the main haulage tunnel of Szdszvar mine. According to S. TéTH (personal
communication), the species is more frequent today on tropical evergreen
plants than at our latitudes.

Classis: Basidiomycetes

A spore 22 p. long together with its appendage presumably belongs to the
series Ustilaginales (in the depth 71.4-73.0 m of borehole Zengévarkony-59,
22 . size, Plate IX, Fig. 10). A repeatedly encountered small elliptic form might
also belong here (borehole Szaszvar 8, 26-27 m, 13 p. size, Plate IX, Fig. 5).

Appendix: Adelomycetes (Fungi imperfecti)

In the opinion of S. TéTH, most of our fungal remains belong to this
little-known taxonomic unit. Conidia belonging to the Hyphomycetes group are
fairly numerous. Conidia suggesting Alternaria are often encountered e. g.
in the 534 to 537 m and 298 to 299.1-m depth intervals of borehole Hidas
53 (Plate IX, Fig. 2) whereas forms of 38 to 72 p size; abundant enough in
the first meter of locality Almaspatak II, resemble Bacterodesmium. Conidia
of Hyphomycetes that cannot be classified with more accuracy (Plate IX, Fig.
12), are numerous. Fungal spores of 27 to 37 yu size in the Miocene sequence
of borehole Hidas 53. (Plate IX, Fig. 3-4), also belong to Hyphomycetes.
Fungal spores belonging to Fungi imperfecti have been encountered in all
boreholes and all outcrops, too. So have various other remains of fungi, hypha
threads etc. (Plate IX, Fig. 8), part of which could be identified as fungal
fossils on the basis of the literature.

Owing to the considerable difficulty of identifying fossil fungi, and to
poor delimitation of fossil fungi from the living, I prefer not to give any eva-
luation of the remains in our material.

Phylum: BRYOPHYTA

Scarce but fairly persistent, small, roundish spores of 7 to 20 p. size, pre-
sumably of bryophytes. ERpDTMAN (1957) figured some spores of living species:
They were of a similar order of magnitude. The exospore of some of the spores
placed here is simple, smooth or very sparsely ornamented like those of the
genera Schistostega, Splachnum and Voitia (ERDTMAN 1957, pp. 121-122).

Small spores of similar size but with better developed structural elements
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occurring in our material include forms with verrucate, reticulate and, seldom,
foveolate exine. Similar forms are figured in ERDTMAN 1957 [in connection
with the genus Buabawmia, with Diphysicum foliosum=D. fossile INDEBERG
(p. 102, Fig. 200), with Hookeria albicans=H. albicans lutens (L.) S. M. (p.
111), with Polytrichum: juniperinum WiLLp. (p. 116, Fig. 235), and with a
number of other genera].

Our material has vielded also a few larger moss spores whose structural
elements permitted a more precise determination. There were the following.

Classis: Anthocerotinae
Familia: Anthocerotaceae

On the four form groups placed by Krurzscu (1963, Atlas II, p. 2) to the
family Anthocerotaceae, Saxosporites (Saxosporis) is represented in our ma-

terial by one species, Rudolphisporites (Rudolphisporis) by two, and Bohemia-
sporites ( Bohemiasporis) by one (see also KrurzscH 1967, Atlas TV-V, p. 16).

Genus: Saxosporites \V. Kr. 1963

1963. Sawxosporis n. fgen. in Krurzsch, Atlas IT. p. 4.

Saxosporites hidasensis NAGY 1968
Plate X, Fig. 3, 8

1968. Saxosporites hidasensis n. sp. NAGY in Acta Botanica 14, 1-2, p. 113, Plate I,
Fig. 1, 3, 5. Holotype and diagnosis.

One specimen in.an Upper Pannonian silty clay-marl, 132.5 to 134.8 m
depth, in borehole Hidas 53.

Genus: Rudolphisporites W. Kr. 1963

1963. Rudolphisporis n. fgen. in Krutzscu, Atlas II. p. 4.

Rudolphisporites rudolphi W. KRr. et PAcL. 1963

1935. Anthoceros cf. punctatus — RuporpH in B.B.C. p. 328, Pl. 5, Fig. 28.

1959. Microreticulatisporites rudolphi n. fsp. W. KrurzscH — in Geologie, Beiheft
21-22/1959 p. 159, nomen nudum.

1963. Rudolphlisporis rudolphi W. KRr. et Pacrrovi, Atlas II. p. 56. 9.

One specimen of 58 u size from the Pliocene. Ruporpr (l. c.) regards
as Pliocene the deposit in which he encountered the specimen he described

6*
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as Anthoceros cf. punctatus, it is dated as Miocene by KruTzscH (1963, Atlas
I1, p. 56). StucHLICH (in KrUTZSCH |. ¢.) recorded the form from Upper Mio-
cene limnic deposits.

Rudolphisporites cf. rudolphi W. Kr. et PacrL. 1963
Plate X, Fig. 9

Roundish spores of 47 to 50 p. size, with spines on their distal side. The
spines, occasionally curved, may exceptionally exceed a length of 5 pu. On the
proximal side there is a reticulum of foveae of 2 to 4 p. size. The thickness of
the exine is 1.5 to 2.5 wu; on larger specimens it tends to be thicker. The line
of dehiscence is marked; r=>5. Our forms possess a smaller number of pro-
jections more widely spaced than those described by KrurzscH. A few spe-
cimens in the Helvetian fish-scale-bearing sequence (56 to 60.9 m and 63 to
65 m depths in borehole Zeng6varkony-59 and 763.3 to 764.6 m depth in bo-
rehole Hidas-53). Presumably, a transition between R. rudolphi W. KR. et
Pacr. and R. mecsekensis NAGY.

Rudolphisporites mecsekensis NAGY 1968
Plate X, Fig. 1, 4

1968. Rudolphisporites mecsekensis n. sp. NAGY in Acta Bot. 14, 1-2, p. 114, Plate I,
Fig. 2, 4, 6. Holotype and diagnosis.

A few specimens in the Helvetian fish-scale-bearing sequence of borehole
Zengbvarkony-59.

Genus: Bohemiasporites W. Kr. 1967

1967. Bohemiasporis n. fgen. in KrurzscH, Atlas ITV-V, p. 16.

Bohemiasporites vaclavensis (W. Kr. et Parcrn. 1963) W. Kr. 1967

1967. Bohemiasporis vaclavensis (W. Kr. et Pacnrovd 1963) n. comb. in Atlas IV-V,
p- 96, PL. 30, 1-6.

Trilete spore of 48 u diameter, with a low reticulum on the distal side,
and low verrucalike prominences at the intersections of the reticular lines.
The wall of the reticulum is of uneven thickness. Adjacent to the thin line
of dehiscence that reaches down to the equator and splits up near it, there is
a torus-like formation. Wall thickness without spines 1 to 1.5 p.
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Two specimens in the Helvetian fish-scale-bearing sequence of borehole
Zeng6varkony-59.

Besides the genera described by KrurzscH, the following can be classed
on a morphological basis with the family Anthocerotaceae:

Genus: Phaeocerosporites NAGY 1968

Phaeocerosporites baranyaensis NAGY 1968
Plate X, Fig. 5-6, 12, Plate XI, Fig. 3

1968. Phaeocerosporites baranyaensis n. g. n. sp. NAGY, in Acta Bot. 14, 1-2, p. 117,
Plate I, Fig. 7-8. Generotype and diagnosis.

A few specimens in the Helvetian fish-scale-bearing sequence of borehole
Zengévarkony-59, and in the ‘‘schlier” and fish-scale-bearing sequences of
horehole Hidas-53.

Phaeocerosporites transversus NAGY 1968
Plate XI, Fig. 1-2, 4

1968. Phacocerosporites transversus n. sp. NAGY in Acta Bot. 14, 1-2, p. 118, Plate 11,
Fig. 1-2. Holotype and diagnosis.

Three specimens in the Helvetian fish-scale-bearing sequence of borehole
ZengGvarkony-59.

Classis: Hepaticae

Ordo: Marchantiales
Familia: Ricciaceae

Genus: Ricciaesporites NAGY 1968%

Ricciaesporites hungaricus NAGY 1968
Plate XII, Fig. 1

1968. Ricciaesporites hungaricus n. g. n. sp. NAGY in Acta Botanica 14, 1-2,* p. 120,
Plate I1I, Fig. 1-3 and Plate IV, Fig. 1. Generotype and diagnosis.

Three specimens in a clay marl of the fish-scale-bearing sequence of bore-
hole Zeng6varkony-59 (51.3 to 65 m depth).

*The “trilet” word must be corrected to “triangular’” in the original description.
The new genus differs from Rouseisporites genus (Pocook 1962) in some morfological
speciality and mostly in its bigger dimensions, perhaps they are different points of a
development.
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Ricciaesporites transdanubicus NAGY 1968
Plate XII, Fig. 2

1968. Ricciaesporites transdanubicus n. sp. NAGY in Acta Botanica 14, 1-2, p. 124, Plate
IV, Fig. 2 and Plate V, Fig. 1. Holotype and diagnosis.

Two specimen in a clay marl of the fish-scale-bearing sequence of horehole
ZengGvarkony-59 (56 to 65 m depth).

Classis: Musei

Subclassis: Sphagnidae

Familia: Sphagnaceae

Genus: Stereisporites THOMSON et Prrnua 1953

In 1934 (5, p. 11) R. PoToNIE described a small spore by the name Sphay-
naceae ? Sporites stereoides, which he compared with a living Sphagnum sp.
The valid genus belonging to this name was established in 1953 by THOMSON
et Prruc.

Stereisporites subgenus Stereisporites cyclus W. Kr. 1963
ssp. microcyclus W. Kr. 1963
Plate X, Fig. 2, 7

A rounded triangular spore of 23 u size. Its light-coloured exine is thin
(about 1.5 p). Equatorial outline smooth; surface intragranulate. Line of
dehiscence thin, slightly wavy, reaching down to the equator. Its junction of
the equator is marked by a slight thickening.

One specimen in the terrestrial Lower Helvetian of borehole Szaszvar-8
(26 to 27 m depth).

Botanically, this species is presumably a Sphagnum.

KrutrzscH established in 1963 (Atlas ITI, p. 40) the subspecies Stereispo-
rites (Stereisporites) cyclus microcyclus for forms found in the Pliocene of

Riiterberg.

Stereisporites subgenus Stereigranisporites granulus W. Kr. et SoxTAG 1963

1963. Stereisporites (Stereigranisporis) granulus n. fsp. W. Kr. et SoNTAG in KrRUTZSCH,
Atlas III. p. 86. 16.

Spore trilete, of 22 w size; wall thin (1 @). On the somewhat tilted spore,
the observable apical thickening is very slight. Outline somewhat wavy.
The margin of the exine exhibits lobelike constrictions, perhaps the traces
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of injuries. Line of dehiscence is very short. The ornament consists of small
non-uniform granula.

One specimen in a clay of the Tortonian “schlier” of borehole Hidas-53
(757 to 759 m depth).

The species has been described by KrurzscH et SonTAG (1963, Atlas I11,
p- 86) from a sample of the Middle Miocene lignite sequence of Lausitz; it
has cropped up in samples of the same age from several other German loca-
lities.

Subclassis: Bryidae

Ordo: Pottiales

Familia: Encalyptaceae
Genus: Encalyptasporites Nacy 1968

Encalyptasporites pliocaenicus NAGY 1968
Plate XIII, Fig. 2

1968. Encalyptasporites pliocenicus n. g. n. sp. NAGY, in Acta Botanica, 14, 1-2, p. 126,
Plate VIII, Fig. 1-3. Generotype and diagnosis.

One specimen from the Upper Pannonian of borehole Hidas-53 (132.5 to
134.8 m depth).

Phylum: PTERIDOPHYTA

Also in classifying pteridophyte spores, I have primarily taken into con-
sideration the phylogenetic system of plants. The frequent revisions of the
system, the extent of the order Filicales and the meagre knowledge of their
spores did not make this task an easy one.

Difficulties are enhanced when studying a fossil material by the suspicion
of extinet taxonomic units and by the almost lacking knowledge of tropical
and subtropical florae.

Within the broad outlines of the natural system, I have had recourse to
the artificial ones set up by R. Porox1# and KrREMP (1954), R. PoToNiE (1956,
1958, 1960) and W. KruTzscH (1959b, 1962, 1963), changing them here and
there in favour of the natural system. I have thoroughout referred to known
and supposed botanical affinities, if any.

Some spores have been revealed by a closer scrutiny as redeposited from
older sediments, just as has been the case with the algae. This uncertainty
is enhanced whenever the genus is represented by a species unknown charac-
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terizing a more ancient epoch (Palaeozoic, Mesozoic), but hitherto. A definite
standpoint as to the redeposition of these will be possible only when the species
in question will be encountered in pre-Miocene deposits, either in Hungary
or abroad.

Classis: Lycopsida or Lyeopodineae

Ordo: Lycopodiales

Familia: Lycopodiaceae

Genus: Verrucingulatisporites KEDVES 1961

Verrucingulatisporites murireticulatus NAGY 1963

1963. Verrucingulatisporites murireticulatus n. sp. NaAGy — in Acta Botanica 1X. 3-4,
p- 394. Type specimen and diagnosis.

One specimen in 26 to 27 m depth in borehole Szaszvér-8; the reticulum
on its distal side suggests the family Lycopodiaceae (Fig. 5).

prox.

Fig. — abra 5. Verrucingulatisporites murireticulatus Nacy

Ordo: Selaginellales
Familia: Selaginellaceae

The species belonging to the genus Echinatisporites of the morphological
nomenclature are generally held for belonging to this family.

Concerning some of the species, there is some incertitude as to botanical
affinity. Enumerating species by species all relevant information available
I have retained the unity of this morphological category.
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Genus: Echinatisporites W. Kr. 1959

1959. Echinatisporis n. fgen. W. KrurzscH in Geologie Beiheft 21/22, 1959. p. 132.

Echinatisporites cycloides W. Kr. 1963
1963. Kehinatisporis cycloides n. fsp. W. KrurzscH in Atlas II1. p. 108. Pl. 35.

A spore of 66 . diameter, densely strewn with spines of 3 to 5 u length.
Equatorial outline roundish. Wall thin (about 1 ). Line of dehiscence thin,
straight ; length about 4/5 of the radius.

One specimen in a sample taken at Zobakpuszta from the Helvetian fish-
scale-bearing sequence. KrurzscH (1963, Atlas ITI, p. 108) considers it a Chat-
tian form. According to KruTzscH most of the German specimens are larger
than 45 u.

Echinatisporites szdszvdrensts n. sp.
Plate XIII, Fig. 6, 9

Holotype: Borehole Sz. 8, sample No 227, slide No 2, 45.3 X 115.5.

Locus typicus: Szaszvar.

Stratum typicum: Helvetian, dark grey clay-marl from the terrestrial sequence, depth
437.8 to 438.5 m, borehole Sz. 8, secondary.

Diagnosis: Roundish spore of 37 p. diameter, densely covered with spines.
These are 5 to 6 p. wide at their base and 4 to 5 p. long, tapering to obtuse points,
although some are acute. Line of dehiscence short.

Differential diagnosis: Echinatisporites verruechinus resembles our form
in size, shape and in the squatness of its spines, but in KruTzscH’s species
the spines stand less dense and are interspersed with other ornamental ele-
ments. Our form resembles in size and shape Echinatisporis ? chattensis W. Kr.
described in 1963 (Atlas I1I, p. 104) but its spines are different.

One specimen has so far been encountered in our material: even that is
presumably redeposited.

Affinity to the family Selaginellaceae is presumable.

FEchinatisporites hidasensis n. sp.
Plate XIII, Fig. 1, 3, 15-16

Holotype: Borehole H. 53, sample No 18, slide No 1, 41.5x 108.8.
Locus typicus: Hidas.
Stratwm typicum: Sarmatian, grey clay-marl borehole H. 53, depth 534,0 to 537,0 m.

Diagnosis: Roundish spore of 37 p diameter, with loosely scattered ver-
rucae and spines on its surface. The rounded verrucae are more numerous
than the pointed spines. The exosporium is 1.5 p thick. Line of dehiscence
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about one third of the diameter: it is flanked on either side by a torus about
1.5 p thick.

Differential diagnosis: The specific difference is in the ornament and in
the distribution of the ornamental elements. Krutzscu’s Echinatisporis fsp.
A (1959, p. 136) also has two sets of ornamental elements, but its spines are
longer, more acute and broader-based ; also the ornamental elements are more
sparse.

Three specimens have been found thus far; besides the holotype, there
was one of 39 . size in the depth interval 763.3 to 764.6 m of borehole Hidas-53,
and one of 35 p size in sample 104 of borehole Koml4-120.

Botanical affinity to the Selaginellaceae is possible.

Echinatisporites mecsekensts n. sp.
Plate XIII, Fig. 7-8

Holotype: Borehole Zgv. 45, sample No 4, slide No 1, 36.1-115.0.

Locus typicus: Zengévéarkony.

Stratum typicum: Helvetian, limnic sequence, dark grey silty clay, borehole Zgv. 45,
depth 16,0 to 16,4 m.

Diagnosis: Trilete spore of 31 p. size, of echinate sculpture. Dense stand of
small spines, 1.5 to 2 p. long, acute. Line of dehiscence 5/5. Exosporium about
1 p.

Differential diagnosis: The new species most resembles Echinatisporites
echinoides grausteinensis W. Kr. (Atlas III, 1963, p. 114). Sizes are equal,
but the spines of the new species are smaller, narrowerbased, and of a more
delicate structure. Living Selaginella radiata (AuBL.) AL. Br. (ERDTMAN
1957, p. 93, Fig. 180) also resembles the new species.

One specimen has so far been found.

The spore presumably represents the family Selaginellaceae.

Hehinatisporites variabilis n. sp.
Plate XIII, Fig. 4-5

Holotype: Borehole H. 53, sample No 34, slide No 1, 30.1 X 115.1.

Locus typicus: Hidas.

Stracwm typicum: Tortonian, greenish-grey clay-marl, 669.2 to 669.8 m depth, borehole
H. 53.

Diagnosis: Spherical trilete spore of 53 u diameter, covered with a dense
stand of spines. Some of these are up to 12 p long, tapering, 3 p. wide at the
base; others are 3 to 4 p. long, acute. Exosporium 1.5 w thick. The line of de-
hiscence is about 1/3 of the diameter; it is accompanied on either side by a
tapering torus of about 1 p.

Differential diagnosis: In none of the Echinatisporites species thus far
described have spines so different in size been observed.
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Remarks: Only one specimen in our material ; presumably a representative
of the family Selaginellaceae. The spores of Selaginella unciata (DESV.) SPRING.
and S. kraussiana (KuxNz) A. Br. (ERDTMAN, 1957, pp. 93-94) also have pro-
jections of dissimilar morphology, but, otherwise, they differ rather widely
from the fossil species.

Classis: Pteropsida (Filicinae)
Subclassis: Eusporangiatae

Ordo: Ophioglossales
Familia: Ophioglossaceace
Genus: Ophioglossisporites n. g.

Generotype: Ophioglossisporites rotundus n. g. n. sp.

Diagnosis: Thick-walled, roundish, trilete spores, whose exine is orna-
mented with verrucae and foveoles that influence also the outline of the body.
Proximal side is smooth or poorly ornamented.

Differential diagnosis: The new genus differs from Foveotriletes VAN DER
HaMMEN 1954 ex R. PoToNIE 1956 in that its exine is not densely reticulate
with minute pores. From Mdicrofoveolatisporis KrurzscH 1962, it differs by
its thicker wall and larger foveoles.

Remarks: Having studied the spores of living Oplhioglossum lusitanicim
L., Ophioglossum vulgatum L., and O. engelmanni PRANTL, I am of the opinion
that the morphological features of these justify the assumption of a botanical
affinity between the genus Ophioglossum and the new genus.

Ophioglossisporites rotundus n. g. n. sp.
Plate XV, Fig. 1, 4

Holotype: Borehole Zgv. 59, sample No 14, slide No 2, 38.4 X 110.3.

Locus typicus: Zengbévarkony.

Stratum typicum: Tortonian, grey clay-marl from the “schlier”, borehole Zgv. 59,
depth 34.0 to 37.5 m.

Diagnosis: Roundish, trilete spore of 42 1 diameter. The line of dehiscence
does not reach to the equator (it is about 2/3 of the radius). Proximal side
smooth, with minute grains of about 1 u size spaced 5 to 12 u apart. The distal
side bears an ornament, consisting of small foveoles, that looks like a reti-
culum and lends a wavy outline to the wall of about 3  thickness. The wall
consists of a thick exosporium (about 2 1) and an endosporium of about 1 p.

Remarks: Ophioglossum coriacewm A. CUNN. as figured by ERDTMAN
(1957, p 83, Fig. 153) much resembles our species in shape and structural fea-
tures, but not in size (it is significantly larger). Living O. falcatum (PRESL)
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FowLER as described morphologically by SELLING (1946, p. 27, pp. 26-27.),
is also highly similar to the new species, but it is less roundish. Of the spores
studied by me, that of living Ophioglossum lusitanicum 1.. is closest to, but
not identical with, the fossil species.

Besides the holotype, a second specimen of 35 p. diameter has been en-
countered in the Helvetian limnic sequence of borehole Pusztakisfalu-VI
(10.5 to 12.5 m depth).

Ophioglossisporites grandis (COOKSON 1947) n. c.

1947. Triletes grandis n. sp. CooksoN — Plant Microfossils from the Lignites of Kerguelen
Archipelago p. 137. XVI. 66. 67.

Roundish trilete spores in the 60 to 66 p size range. Surface unevenly
pitted, corrugate, verrucate. Exosporium 1.5 to 3 p. thick, in dependence on
the ornamental elements ; endosporium less than 1 p., smooth. Line of dehiscence
simple, short, equalling about half the radius in length. A few specimens have
been encountered in the Upper Pannonian, 126.6 to 132.5 m depth, of borehole
Hidas 53, and in the Helvetian fish-scale-bearing sequence of borehole Zengd-
varkony-59 (51.3 to 56.0 m depth).

Trilites grandis has been described by I. C. Cooxsox (l. c.) from the Ter-
tiary of the Kerguelen Islands and referred botanically to Oplhioglossum
lusoafricanum \VELW.

Subclassis: Leptosporangiatae

Ordo: Osmundales

Familia: Osmundaceac
Genus: Osmundacidites Covrer 1953

Osmundacidites gemmatus (W. Kr. 1959) n. c.

1959. Baculatisporites gemmatus n. fsp. Krurzsca — in Geologie Beiheft 21/22 1959,
p. 142. XXV. 270-271.

According to KrurzscH, this form is persistent throughout the Palaeo-
gene.
A few specimens have been encountered in the deeper portions of the
Mecsek Mountains Helvetian. The figured specimen is of 50 p. size and has
come from depth interval 433.8 to 434.1 m of borehole Szaszvar 8.

CouPEr (1953, p. 20), discussing the botanical affinities of the genus,
suggests the Osmundacese as a probable combination; so does KrurzscH
(1959b, p. 143). In the course of my studies into the palynologv of the Hunga-
rian Pliocene, I had the opportunity to examine a very large number of
osmundaceous spores (1958, pp. 32-33); on the basis of this and of the relevant
literature T also hold this species to belong to the family Osmundaceae.
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Ordo: Filicales

Subordo: Simplices

Familia: Schizaeaceae

Genus: Cicatricosisporites R. Pot. et GELL. 1933

Clicatricosisporites mecsekensis NAGY 1963

1963. Cicatricosisporites mecsekensis Nacy — in Acta Botanica IX. 3-4. pp. 391-392,
Holotype and diagnosis.

Two specimens: one in the Upper Pannonian, 118 to 126.8 m depth, of
borehole Hidas-53, the other in the Helvetian limnic sequence of borehole
Zengbvirkony-45 (16.0 to 16.4 m depth). These forms might conceivably
indicate a redeposition from the Cretaceous.

Clicatricosisporites minimus NAGY 1963
Plate X1V, Fig. 3, 6

1963. Cicatricosisporites minimus n. sp. NAGY — in Acta Botanica IX. 3-4. p. 301.
Holotype and diagnosis.

Two specimens, both from depth interval 26.0 to 27.0 m of borehole
Szaszvar-8.

Cicatricosisporites pannonicus n. sp. asp. triplanus
Plate XIII, Fig. 10, 14

Holotype: Borehole Sz.-8, sample No 2, slide No 2, cross table number 34.8 % 104.9.

Locus typicus: Szaszvar.

Stratum typicum: Lower Helvetian, greenish-bluish-grey silty clay, depth 26.0 to 27.0 m,
borehole Sz.-8.

Diagnosis: Trilete spore of 34 p. size, in the triplane position. The laesurae
of the tetrade mark cannot be observed. Sculpture cicatricose or canaliculate,
with four isolated striae; muri spaced 2 p. apart; exosporium 1 to 1.5 p. thick.

Differential diagnosis: The four isolated striae and the density and size
of the muri suffice to distinguish the new species from the Cicatricosisporites
described thus far: C. australiensis Cooksox, C. dorogensis R. Por. et GELL.,
and C. mecsekensis NAGY are much larger. whereas C'. minimus is much smaller.

Botanical affinity: perhaps Schizaeaceae.
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Familia: Gleicheniaceae
Genus: Gleicheniidites (Ross 1949) W. Kr. 1959

The generic name derives from a monotype species described in 1949
by Ross (pp. 31-32). T agree with Krurzscu (1959b, pp. 109 and subsequent
pages) who states that the figured specimens bear tori or krytomes. The morpho-
logical subgenera established by Krurzscu (l. c.) are suitable for classifying
known forms. I do not, however, refer to Neogenisporites KrurzscH 1962 the
forms that can be placed into the above genus. In the (Atlas II, 1962, p. 12)
KrurzscH states, that the small forms might belong to Gleickeniidites.

Gleicheniidites subgenus T'riremisporites
(DELCOURT et SPRUMONT 1957) DORING 1965

1957. Triremisporites n. g. in DELCOURT et SPRUMONT Bull. Soc. Belg. Geol. LXVI.
(1957. 1. pp. 61-63.)

1959. Gleicheniidites (Laticrassisporis) n. subgen. in KrurzscH, Geologie, Jhg. 8, Bei-
heft 21/22, p. 113.

1965. Gleicheniidites (Triremisporites) DELCOURT et SPRUMONT 1957 in DORING Geologie,
Jhg. 14. Beiheft 47. p. 28.

Gleicheniidites subgenus Triremisporites umbonatus
(BorcH. 1953) n. c., f. minor n. f.
Plate X, Fig. 10, 11

Form type: Borehole Sz.-8, sample No 2, slide No 1, 44.7x104.1.

Locus typicus: Szészvar.

Ntratum typicum: Lower Helvetian, greenish-bluish-grey silty clay, borehole Sz.-8, depth
26.0 to 27.0 m.

Description: This small trilete spore of 17
u size agrees with the figures and description
of BorcrHovIiTINA (1953, Plate 7, Figs. 4-7),
except that it is much smaller (the mean size
of BOLCHOVITINA's specimens is 35 ). This is
the justification for distinguishing a f. minor.
The form of BoLcHOVITINA is an index fossil of
the Aptian in the Soviet Union and also in Hun-
gary. The small form occurred in the Helvetian
of Szdszvar, in an assemblage of small spores.

(leicheniidites sgen. Triremisporites
zenglbensis n. sp.
Plate XV, Fig. 5-6

Holotype: Borehole Zgv. 59, sample No 23, slide No
1, 45.6 X 111.4.

Fig. — abra 6. Gleicheniidites  Locus typicus: Helvetian fish-scale-bearing sequence,

sgen. Triremisporites zengdensis grey silty clay-marl, depth 56.0 to 60.9 m, bo-
n. sp. rehole Zgv.-59.
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Diagnosis: Trilete, gleichenioid spore of 28 p. size. Sides concave; at the
corners the exine tapers to less than 0.5 u, whole the thickening is about 4 p.
at the middle of the sides. On the proximal side at the corners the straight
and thin Y line reaches the equator. On the proximal side, at the contact of
the exosporium and the central body there runs a wavy fold. On the distal
side there are fused flat verrucae, the proximal side is ornamented by a
similar, but more distinct fold (Textfig. 6).

Differential diagnosis: As to size, the new species resembles Gleichenia
nigra BOLCH., G. umbonate BoLcH. and G. rasilis BoLcH. (1953, pp. 53-54).
Of these, G. umbonata and @. nigra have spores of concave outline. The new
species differs from both by its low verrucae on the distal side.

Only one specimen has so far been encountered.

Subgenus: Gleicheniidites Triplexisporites W. Kr. 1959

1959. Gleicheniidites (Triplexisporis) KrurzscH in Geologie, Beiheft 21-22. p. 111. Abb.
24 “FY’

Gleicheniidites sgen. Triplexisporites triplex (BorLcH. 1953) W. KRr.
1959 f. minor n. f.
Plate XIV, Fig. 7-9
Form type: Borehole Sz.-8, sample No 7, slide No 1, cross table
number 45.7 %X 104.0.
Locus typicus: Szaszvér.

Stratum typicum: Lower Helvetian, fine- and mediumgrained sand-
stone, borehole 8z.-8, depth 83.0 to 83.6 m.

Descriptz'on The spore of 20 . size is much smaller than the
mean size of 48 u given by BoLcHOVITINA. Also the cmgulum
is proportinally narrower, 3 to 4 p, as against the 5 to 6
indicated by BoLCHOVITINA. As in all other respects the form
agrees with that of BorcHOVITINA (1953, p. 54, Plate 8, Figs. Fig. — dbra7.
10- 13), I have termed it (Textfig. 7) f. minor. (’le‘d‘?rm.‘dl'm§
Botanical affinity: probably GQleichenia. :%f)?{tes r,:f,;]‘:,:
A few specimens in the Mecsek Mountains material. “f. minor n. f.
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‘Genus: Semigleicheniidites NAGY 1968

Semzgleicheniidites duplex NAcy 1968
Plate XIII, Fig. 13, 17

1968. Semigleicheniidites duplex n. g. n. sp. — in Acta Botanica 14 (3-4) p. 357. Genero-
type and diagnosis.

Two specimes in borehole Zengévarkony No-59 in Upper Helvetian fish-
scale-bearing sequence, probably redeposited (Textfig. 8).

P

Fig. — dabra 8. Semigleicheniidites duplex NaAGy

Genus: Concavisporites PFLUG 1953 emend. DELCOURT et SPRUMONT 1955%

The name Concavisporites is mentioned by PrLuc (list of legends to Plates,
1952, Pal. Zeitschr. 26, p. 135) and by THOMSON et PrruG (1952, pp. 14, 16).
In 1953, PrruG (p. 49) classed in this genus the spores that are ‘“‘meist glatte,
seltener strukturierte Sporen, die meist beide, seltener eines folgender Merkmale
aufweisen:

a) Torus .
b) konkave Aquator-Kontur”.

Prruc stated the entire group to be similar to forms encountered in the
Gleicheniaceae. DELCOURT et SPRUMONT emended (1955, p. 22) PrrLuc’s diag-
nosis as follows: ““ . . . les Concavisporites ont, comme le génotype, et le bourrelet
arrondi et le contour concave”. I have adopted this latter view, as a concave
outline in itself is very little to go on when discriminating a genus.

* PoroNig (1956, Synopsis I, p. 15) indicates 1952 as the year of origin of the genus
Concavisporites, but evidence in literature shows 1953 to be the correct date. Prruc
himself (1953, TH. et PF. p. 49) marked the name “n. g.”" in 1953, as in 1952 it was only
a nomen nudum.



Concavisporites minimodivisus Nacy 1963

1963. Concavisporites minimodivisus n. sp. NAGY — in Acta Botanica 1X. 3-4, pp. 387-
388. Holotype and diagnosis.

One specimen from 398.3 m depth in borehole Koml6-120. On a morpho-
logical basis, an affinity to the family Gleicheniaceae is possible.

The Concavisporites species to be described below cannot be referred to the
family Gleicheniaceae: still, on grounds of morphological similarity, we shall
keep them together in want of a better solution.

Concavisporites sp.
Plate XV, Fig. 2-3

Representatives of this form were encountered in the Upper Pannonian
(147.5 to 148.5 m depth) and Sarmatian (510.3 m depth) of borehole Hidas-53.

A form group of similar size range was described by Krurzscr (1962,
Atlas I, p. 102) from the German Pliocene. The forms in the Mecsek material
are of similar shape and 27 u mean size, but bear a torus, which Krurzsce’s
forms do not. As to affinities with living plants, they most resemble Adiantum
tetraphyllum H. B. WiLLD.

Subgenus: Concavisporites s. g. Obtusisporites W. Kr. 1959

1953. Concavisporites n. g. PrLuG in Palaecontogr. 94. B. p. 49.
1959. Concavisporites (Obtusisporis n. subfgen.) W. KRr. in Geologie, Bh. 21-22, p. 121.

Concavisporites s. g. Obtusisporites svatopluki
(Pacur. 1960) W. KRr. 1962

1960. Cingulatisporites svatopluk: n. sp. ParcTovaA in Sbornik Ust. Ust. Geol. XXV.
1958. p. 164. II. 6-8.
1962. Concavisporites (1 Obtusisporis) svatopluki (PAcuroviA 1960) n. comb. KruTzscH

in Atlas I. p. 104. PL 45. Fig. 18-20.

One specimen of a trilete spore of 31 p size in the Helvetian fish-scale-
bearing sequence of borehole Zengdvarkony-59 (depth interval 63 to 65 m,
slide No 1, cross table number 35.8 X 99.6).

I do not agree with the classification of KruTzscH; the establishing of a
new combination merely on the basis of the concavity of the inner body seems
somewhat forced. It would be preferable to separate the spores with “Obtusi-
Verfaltung” (KrurzscH 1962, Atlas T, p. 12) from the genus Concavisporites

7 MAFI Evkoényv LIL 2.
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which is defined on the basis of even more general morphological properties.*
But as just one specimen of this genus has been encountered in the Mecsek
Mountains material, I think I am justified in not attacking this problem.

The genotype species was described by PacLTovA from a South Bohemian
Oligo-Miocene lignite, but in the Hungarian Lias this genus is represented by
several species, being redeposition in our material, too.

Familia: Incertae

I have subsumed under this heading those species belonging to the Fili-
cales whose closer taxonomic affinities would be hard to establish.

Genus: Leiotriletes (NAUMOVA 1939) R. Por. et Kr. 1954

Leiotriletes maxoides W. Kr. 1962 ssp. maximus (Pr. 1953) W. Kr. 1959b
Plate XVII, Fig. 1, 4

Trilete spores of 75 to 90 w size. Wall thickness 2.5 to 3 p on the sides,
4 to 5 p at the apices. Sclerine two-layered: endosporium twice as thick on the
sides and three times as thick at the apices as the endosporium. KruTzscH
reserves this subspecies for forms larger than 80 u.. Except for a slight difference
in size, the specimens in our material fully agree morphologically with those
described by KrUTzSCH ; it is consequently unjustified to place them elsewhere
in the system. A few specimens were encountered in the Helvetian fish-scale-
bearing sequence of borehole Zengévarkony-59 (60.9 to 65 m depth); some
others in sample No 27 of the Leanyk§-Fételep of Magyaregregy.

As to botanical affinities, these forms are usually regarded as species of
Lygodium. For references see KrurzscH (1962, Atlas I, pp. 19-20).

Leiotriletes regularis (P¥. 1953) W. Kr. 1959

1952 b. Laevigatisporites neddeni R. Por. in TH. et PF. 21, 25. P1. 1, 8, 10-11, Antweil,
Palaeocene.

1953. Laevigatisporites neddeni R. Por. subsp. regularis PFLuc, Pl 1. Fig. 85-88. (Weh-
mingen, Palaeocen).

1959. Leiotriletes regularis (Pr. 1953) W. KRr. in Geol. Bh. 21-22. p. 57.

* This idea is due to R. PoroNig (1934. 4, p. 36, VL. 1.).
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The species was encountered in the lower Helvetian terrestrial sequence
of borehole Szaszvar-8. The acute apices of the spore of 33 u. size are the results
of compression in the direction of the line of dehiscence (as an initial stage of
the triplane state).

Leiotriletes maxoides W. Kr. 1962 subsp. menoris W. Kr. 1962

A roundish, trilete spore of 48 p. size. Exine about 1.5 p thick, slightly
thicker at the apices. Line of dehiscence rather short, about 2/3 of the radius.

Occurrence: In sample No 5 of seam 11, Hidas mine. Reported by Krurzscu
from a dubious Lower Miocene or Upper Oligocene, and other Miocene depo-
sits, by PacrrovA from the Oligo-Miocene of Southern Bohemia (KrurzscH,
Atlas I, p. 16).

Leiotriletes microlepioidites W. Kr. 1962
Plate XIV, Fig. 13-14

Slightly concave spores of 26 to 29 p. diameter, some of which exhibit a
secondary folding: the sides of these latter may be convex. The exine, 1 u
thick, is double-layered. The thin line of dehiscence sometimes reaches up to
the equator. Our specimens are Pannonian (from borehole Hidas-53), as are
those from the locus typicus.

Leiotriletes cf. microadriennis W. Kr. 1959
Plate XV, Fig. 7, 10, 13

Specimens of 53 p. size, crumpled, with a thin exine, resembling the species
described by Krurzsca from the Geiseltal. Presumably redeposited in the
Upper Pannonian of borehole Hidas-53 (73.3 to 89.5 m depth): possibly also
in the “schlier’”” of borehole ZengGvarkony-59 (34.0 to 37.5 m).

Leiotriletes wolffi W. Kr. 1962 ssp. wolffi
Plate XV, Fig. 11-12

Trilete, slightly convex spore of 37 p. size. The line of dehiscence is 4/5
of the radius. Exosporium 1 p. thick, two-layered.

A few specimens in Middle Miocene beds, e. g. in the Helvetian fish-
scale-bearing sequence of borehole ZengGvarkony-59 (56 to 60.9 m depth).
KrurzscH recorded it from the Oligocene, Miocene and Pliocene, and indi-
cated the Lower Miocene as the stratum typicum. The species is inclined to
form sinuous, transitional forms.
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Leiotriletes wolffi W. KRr. 1962 ssp. brevis W. Kr. 1962

Trilete spores of 32 to 34 p diameter, with rounded apices. The line of
dehiscence is 4/5 of the radius. Exosporium 1 p thick. On the surface of the
spores, near the atrium, a fine granulation is clearly visible, just as on the
specimens figured by Krurzscu (1962, Atlas I, p. 29, Plate 7, Figs. 5 etc.).
A few specimens have been encountered at 56 to 60.9 m depth in borehole
Zeng6varkony-59.

I have grouped with these fossils a few forms in the triplane state and a
few transitional ones of identical exine structure and size.

Leiotriletes seidewitzensis W. KR. 1962

A small smooth spore of 24 p. size and slightly convex outline. Wall about
1 p. thick, two-layered. Line of dehiscence about 4/5 of the radius.

One specimen was found in the 6.3 to 7.8 m depth interval of borehole
Pusztakisfalu VI; a few other specimens were encountered in the Helvetian
fresh-water sequence. The species was described by KrurzscH (1962, Atlas T,
p- 30) from the Lower Miocene of Seidewitz.

Leiotriletes miocaenicus n. sp.
Plate XVI, Fig. 4—5

Holotype: Borehole Zgv.-59, sample No 23, slide No 1, 30.5x 117.6.

Locus typicus: Zeng6varkony.

Stratum typicum: Upper Helvetian fish-scale-bearing sequence grey silty clay-marl,
borehole Zgv.-59, depth 56.0 to 60.9 m.

Diagnosts: Trigonal spore of 53 p size, with rounded apices. Sides straight,
slightly convex. Exine about 1.5 p. thick, two-layered, smooth with secondary
warping. Line of dehiscence thin, 3/4 of radius, vaguely branching at the end.

Differential diagnosis: Recalls the form described by the name Torois-
poris ? pliocaenicus (THG. 1940) W. KRr. 1962 (Atlas I. 1962, p. 86, particularly
figures 7, 8, 9). The difference is that the exine of the new species does not
thicken at the apices; its line of dehiscence is shorter, and the proximal tori,
vague even on KrRuTzscH’s specimens, is completely absent.

Only one specimen has so far heen found.

Leiotriletes hidasensis n. sp.
Plate XVI, Fig. 1

Holotype: Borehole H.-53, sample No 8, slide No 2, 29.3 X 110.3.

Locus typicus: Hidas.

Stratum typicum: Upper Pannonian, dark grey carbonaceous clay-marl, borehole H.-53,
depth 258.1 to 258.5 m.
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Diagnosis: Trilete spore, of rounded triangular shape and 60 u size. Sides
straight, slightly concave, or occasionally convex on crumpled specimens.
Exine three-layered, smooth about 2 p thick on the sides, about 3 . thick
at the apices. Line of dehiscence marked, short, about 2/3 of the radius.

Differential diagnosis: As to size, it resembles Leiotriletes maxoides W. KRr.
1962 ssp. mazoides W. Kr. 1962 (Atlas I. p. 18), but it is not so rounded, nor
does its line of dehiscence resemble that figured by KrurzscH (1. c., Plate 2).

A few specimens of 53 to 60 u. size were encountered in our Pannonian
material.

Leiotriletes sp. triplane

A few triplane forms have been encountered in the samples containing
Leiotriletes sp. Presumably owing to their position, these could not be iden-
tified with any of the known forms.

renus: Monoleiotriletes W. Kr. 1959

Monoleiotriletes gracilis W. Kr. 1959
Plate XVII, Fig. 2, 5

Smooth trilete spores of 34 to 41 . size, with rounded apices: their lines
of dehiscence do not reach the equator (r about 2/3), their ends may be branch-
ing. Some spores are split open along the line of dehiscence, and appear slightly
darker about the apex. This is presumably the sign of some ornament. Ac-
cording to KrurzscH (1959b, p. 36), “Apexfeld schwach punctat (bzw. intra-
punctat)”’. In 1962 he re-diagnosed this form (Atlas I, p. 44), stating “in
Apexnihe mit schwacher Mikrostruktur versehen.”

A few specimens in the terrestrial and limnic Lower Helvetian of bore-
holes Szészvar-8, Zengdvéarkony-45, and Pusztakisfalu-VI, some of them
intensely crumpled. KrurzscuH described the form from the Eocene of the
Geiseltal, but encountered it (l. c.) also in the Miocene of Seidewitz and
Muscau.

Botanical affinities: unknown.
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Genus: Divisisporites PFLUG 195:

Divisisporites sp.
Plate XIV, Fig. 11-12

Small spore of 17 w size; exine thin (less than 0.5 p), line of dehiscence
reaching to and branching at the equator. Shape truncated at the apices.
consequently polygonal. A similar spore was figured by Krurzscu (Atlas I,
1962, p. 74) by the name Divisisporites (Divisisporites) fsp. A. His spore of
33 u size turned up in the lower Chattian of Kottbus. Our small spore from 26
to 27 depth, borehole Szaszvar 8, was unfortunately destroyed during exa-
mination.

Genus: Undulatisporites PFLuc 1953

Undulatisporites curvatus n. sp.
Plate XVI, Fig. 6-7

Holotype: Borehole Zgv.-59, sample No 17, slide No 1, 32.2 < 100.8.

Locus typicus: Zengévarkony.

Stratum typicum: Upper Helvetian fish-scale-bearing sequence, grey clay-marl, borehole
Zgv.-59, 41.8 to 44.4 m depth.

Diagnosis: Trilete spore of 52 p. size, strongly rounded. Line of dehiscence
thick, threadlike, reaching to the equator, wavy, bifurcating at the end. Exine
two-layered, about 1.5 p. thick.

Differential diagnosis: Undulatisporites microcutis described by Prruc
(1953, p. 52) is somewhat smaller (30 to 50 u) and its Y line does not reach to
the equator.

Occurrence.: Beside the holotype, one specimen of 60 p. size in the Leanykd
sequence, Magyaregregy (sample IT of main seam).

Genus: Spongiosisporites W. Kr. 1959

1959. Spongiosisporis n. fgen. W. Kr. — in Geologie, Beiheft 21/22. 1959. p. 124.

Spongiosisporites cf. semispongiosus W. KRr. 1959

1959. Spongiosisporis semispongiosus n. fsp. W. K=r. 1. ¢., p. 126, XVI., 170-173.
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An elongate oval spore of 83 p size, resembling KRUTZSCH's species.
The line of dehiscence is obscured by a fold across the middle of the body.
The species was described by Krurzscr (1959, p. 126) from the Lutetian of
the Geiseltal. It is presumably redeposited in our Pannonian material (147.5
to 148.5 m depth, borehole Hidas 53).

Genus: Anemiidites Ross 1949

Anemiidites echinatus Ross 1949
Plate XIV, Fig 10

A rounded, triangular trilete spore of 32 p size, covered with spines.
Larger by a few microns than, but otherwise agreeing with, the form described
by Ross.

Encountered in the “schlier’” sequence, 44.4 to 44.7 m depth, of borehole
Zengbvarkony-59, where an Upper Cretaceous Trudopollis sp. has already
been found. Anem7iidites echinatus Ross derives (1949, p. 32) from the Upper
Santonian or Lower Campanian of Scania.

Genus: Buculatisporites TH. et Pr. 1953

Baculatisporites semibaculatus n. sp.
Plate XVII, Fig. 3, 6

Holotype: Borehole Zgv.-59, sample No 23, slide No 2, 35.8 X 112.8.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, grey silty clay-marl from the fish-scale-bearing sequence
borehole Zgv.-59, depth 56.0 to 60.9 m.

Diagnosis: Roundish trilete spore of 61 p. size. Exosporium thick (about
5 ). Small bacula, less than 1 p thick, emerge on the margin of the ectexo-
sporium. On the distal side there are similar bacula sparsely scattered at
intervals of 2 to 8 p. The proximal surface is smooth. The line of dehiscence
is 4/5 of the radius, thin, slightly sinuous bifurcating at its very end.

Differential diagnosis: Our spore most resembles Baculatisporites prima-
rius (WOLFF 1934) TH. et Pr. 1953, which is, however (1. c., p. 66, Pl. 5. Fig 8)
much smaller and has a much thicker exine. Also, its bacula are longer and
restricted to the distal side.

Besides the holotype is a corroded specimen of 76 p size from 755 to 757
m depth, borehole Hidas-53 that probably belongs here and, possibly, also
a smaller specimen of 43 p. size from 757 to 759 m depth, same borehole.
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There is a certain morphological resemblance to Lycopodium densum
Lasinn. whose spores are, however, smaller and less round with projections
more spine-like and closer-spaced; also, their line of dehiscence reaches up to
the equator.

Genus: Verrucatisporites n. g.

Generotype: Verrucatisporites tnaequalis n. g. n. sp.

Diagnosis: Azonotrilete microspore, triangular in equatorial outline,
ornamented with isolated verrucae and spines.

Differential diagnosis: The genus Osmundacidites CouPER differs from the
new genus by its round equatorial outline; Verrucosisporites differs from it by
its coalescing ornamental elements and its lack of spines.

Verrucatisporites inaequalis n. g. n. sp.
Plate XXV, Fig. 7-8

Derivatio nominis: By the ornamental elements, randomly scattered and of unequal size.

Holotype: Borehole Zgv.-45, sample No 5, slide No 1, 35.0 X 103.9.

Locus typicus: Zengbévarkony.

Stratum typicum: Lower Helvetian limnic sequence borehole Zgv.-45, depth 17.2 to
17.8 m.

Diagnosis: Azonotrilete spore of 30 to 31 w size, ornamented with verrucae
of non-uniform size and with spines (the diameter of the elements varies from
0.5 to 3 p). Larger elements, mingled with smaller ones, are grouped along the
equatorial outline; there are smaller elements without larger ones about the
middle of the equatorial plane. Proximal side smooth. The line of dehiscence
is accompanied on either side by two of small verrucae. The inner row is finer
and closer-spaced than the outer one.

Only one specimen has so far been encountered.

Botanical affinities: unknown.

Genus: Lygodioisporites R. POToNIE 1956

A form described in 1934 by R. PoToNI1E as Sporites solidus was re-named
in 1950 Lygodium flexwosoides—Typ.— Lygodiwm ? sporites solidus (R. Por.,
TH., THIERG., p. 45). Whereas in this latter paper the name is written with
a question mark in the text (Lygodium ? sporites), there is no question mark
in the legends to the figures 5. and 6. of Plate “A”; reference is made to R.
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Poronig’s 1934 paper, in which the species is validly established. However,
in 1951 R. PoToNIE (pp. 138-139) mentioned the basic species from the Eocene
of the Geiseltal and also THoMSON’s Liblar specimens by the name Lygodioispo-
rites solidus. In this same paper, he applied the same generic name to a smooth
“adriennis” form: consequently, validity should be dated from 1956 only,
when PoToNIE re-diagnosed the genus Lygodioisporites and applied the generic
name Lygodiumsporites to the form “‘adriennis” (PoToNIE 1956, pp. 20 and
40). In 1953, PrruG relegated the basic species into the genus Corrugatisporites
established by IBraHIM in 1933 (TH. et Pr. 1953, pp. 55-56) and distinguished
two subspecies: multivallatus and paucivallatus. KruTzscu (1959, pp. 150-151)
placed the entire form group into the genus 7'rilites. However, R. PoToNIR
distinguished this latter from both Lygodioisporites and Corrugatisporites
(Synopsis I, pp. 26, 40-41). In the following the species of the genus will
be distinguished with PrFr.uG’s two subspecies advanced to specific rank.

Lygodioisporites solidus (R. Por. 1934) R. Por. 1951
Plate XVIII, Fig. 5

1934. Sporites solidus n. sp. — PoTONIE in Arb. Inst. Palédob. 4. p. 42. 1. 35.
1950. Lygodium? — spor. solidus R. Por. — in R. Por., THOMS. et THIERG., Geol. Jb.

65. p. 45. A. 5-6.
1951. Lygodioisporites solidus R. Pot. in Palaeontogr. 91. B. XX. 12, 13.

The specimen described and figured by R. PoronNig as Sporites solidus
(1934, 4. p. 42, PL. 1, Fig. 35) is of 36 p. size, smaller than the Hungarian speci-
men figured here, whose size is 54 p. PoToNIiE (I. c.) states the proximal side
to be fairly smooth and ornament to be restricted almost entirely to the
distal side.

The Hungarian specimen agrees also with the form described by Krurzscu
as Trilites solidus, except for a size difference of 10 p.. This size difference apart,
I fail to see any distinctive features: nor can I perceive any between the figu-
res of KrurzscH’s Trilites cf. solidus and Trilites asolidus.

KRruTzscH states the range of the form (1959, p. 151) to extend from the
Lower Eocene to the border of the Oligocene. In the Mecsek Mountains ma-
terial, a few specimens encountered in the Pannonian are presumably rede-
posited.

Botanical affinity: presumably Lygodium.

Lygodioisporites paucivallatus (PFLuG 1953) n. c.
Plate XVIII, Fig. 6-7

1953. Corrugatisporites solidus R. Por. subsp. paucivallatus n. subsp. PF. in Palaecontogr..
94. B. p. 56. 11. 41-43.

Spore of 35 to 50 w size, triangular in equatorial outline. The line of de-
hiscence does not attain the equator; the ornamental elements on its both.
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sides are somewhat coalesced. Otherwise, the ornamental elements are smaller
than 2 p and arranged radially, perpendicularly to the line of dehiscence.

A few specimens in the limnic sequence 6.3 to 7.8 m and 10.5 to 12.5 m
depth, of borehole Pusztakisfalu-VI and in 34 to 37.5 m depth in the “schlier”
of borehole Zeng6varkony-59.

Prruc considers this form to be Early Tertiary.

Lygodioisporites multivallatus (PFLuG 1953) n. c.
Plate XVIII, Fig. 1, 4

1953. Corrugatisporites solidus R. Pot. subsp. multivallatus n. subsp. Pr. in Palaecontgr,
94. B. p. 56. II. 27. 40.

Trilete spore of 33 to 51 p size, with rounded apices. The verrucae form
a fairly dense stand, coalescing particularly along the Y line. The ornamental
elements occasionally exceed the height of 2 p. at the apices and coalesce almost
lobe-fashion.

Frequent particularly in the Helvetian limnic sequence of borehole Zengd-
varkony-45 (16.4 to 17.8 m depth and in 6.3 to 7.8 m depth in borehole Puszta-
kisfalu-VI).

Prruc considers the form to range from the Rhine Valley lignites to the
Reuver.

Genus: Trilites ERbDTMAN 1947, Cooksonx 1947 ex COUPER 1953

T'rilites sp.
Plate XXV, Fig. 2-4

A fragment of 22 p size of a small roundish azonotrilete spore found in
greenish-bluish grey Helvetian silty clay in borehole Szaszvar-8 (26 to 27 m
depth). Wall thickness 1 p, almost impossible to measure owing to the heavy
sculpture. The ornamental elements—broad-based spines—are rather randomly
scattered on both hemispheres, locally coalescing palisade-fashion. The height
of the spines is uneven but less than 3 p. The line of dehiscence is obscured
by the ornament.
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Genus: Duplexisporites (DEAK 1962) PLAYFORD et DETTMANN 1965

Dupleaisporites toratus (WEYLAND et GREIFELD 1953)
PLAYFORD et DETTMANN 1965
Plate XVIII, Fig. 8, Plate XIX, Fig. 1, 6

Trilete spores of 40 to 50 p. size, and rounded triangular shape; surface
corrugate, with a cingulum. In the beds directly overlying the Cretaceous in
borehole Hidas-53. but also in beds higher up (in the depth intervals 1.017
to 1,019, 837.9 to 839, 534 to 537, and 134.8 to 135.5 m) redeposited.

Genus: Leptolepidites CouPER 1953

Leptolepidites baranyaensis NAGY 1963

1963. Leptolepidites baranyaensis n. sp. NAGY in Acta Botanica, IX. 3-4, pp. 388-389.
Holotype and diagnosis.

One specimen in the Helvetian limnic sequence of borehole Zengévarkony-
45 (16.4 to 17.2 m depth). Morphologically similar to the genus Leptolepia.

Leptolepidites magnipolatus NAGY 1963

1963. Leptolepidites magnipolatus n. sp. NAGY in Acta Bota-
nica IX. 3-4, p. 389. Holotype and diagnosis.

In a lignitic sample from the limnic sequence of
borehole Zengévarkony-45 (16.0 to 16.4 m depth).
Presumably closely related to the preceding species,
morphologically as well as ecologically, as the ap-
peared in two adjacent samples, both lignitic
(Textfig. 9).

Fig. — dbra 9. Leptolepidites magnipolatus NAGY

Leptolepidites parvus n. sp.
Plate XVIII, Fig. 11-12

Holotype: Borehole Zgv.-59, sample No 24, slide No 1, 31.2x109.2.

Locus typicus: Zengévéarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence gray silty elay-marl, borehole
Zgv.-59, 60.9 to 63.0 m depth.
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Diagnosis: Trilete spore
of 35 usize, densely covered
with uneven verrucae. Line
of dehiscence thin, slightly
wavy, reaching up to the
equator, accompained on
either side by a close-spaced
row of roundish verrucae of
5 to 8 . size. Some of these
have coalesced to form a to-
rus-like configuration along
, o the line of dehiscence. On
Fig. — dbra 10. Leptolepidites parvus n. sp. the distal side, the verrucae
are smaller, up to 4 u high
around the equator, to become taller again about the middle of the distal
side (Fig. 10).

Differential diagnosis: From the species established so far of the genus
Leptolepia, this species differs by its very dense stand of verrucae. The entire
spore makes the impression of bristling with verrucae.

There were two specimens in the same sample. Botanical affinities un-
known. On a morphological basis, the affinity suggested by the generic name
given by COUPER, is possible.

Genus: Macroleptolepidites NAGY 1963

Muacroleptolepidites krutzschi NAGY 1963
Plate XI, Fig. 6

1963, Macroleptolepidites krutzschi n. g. n. sp. NAGY — in Acta Botanica 1X. 3-4, pp.
389-390. Holotype and diagnosis.

A few specimens in the Upper Pannonian of borehole Hidas-53 (258.1
to 258.5 m depth). I consider the sample as a whole, and also this fossil in it,
as redeposited. The generic name, chosen on a morphological basis, was
suggested by the ornament similar to, but larger than, that of the genus
Leptolepidites. Thus far, no botanical affinity is known.
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Genus: Foveotriletes vAN DER HAMMEN 1954 ex R. Por. 1956

Foveotriletes maculatus n. sp.
Plate XIX, Fig. 11, 15

Holotype: Borehole Zgv.-59, sample No 14, slide No 2, 39.0 < 111.2.

Locus typicus: Zengbévarkony.

Stratum typicum: Helvetian “‘schlier”, grey clay-marl, borehole Zgv-59, 34.0 to 37.5 m
depth.

Diagnosis: Trilete spore of 39 w size with rounded apices. Line of dehis-
cence straight, reaching almost up to the equator covered with a few occasional
foveola that influence its course. The distal side carries scattered groups of
coalesced ornamental elements.

Differential diagnosis: Foveotriletes crassifovaris W. Kr. 1962 resembles,
in its habit, the Mecsek Mountains species, but is smaller than the latter,
has denser foveola and its distal side is differently ornamented.

Remarks: The single specimen found thus far is in the sinuosoidal state.
Botanical affinities unknown.

Genus: Angulisporites BHEARDWAJ 1954

Angulisporites multiangulus n. sp.
Plate XVIII, Fig. 9, 10

Holotype: Borehole Zgv.-59, sample No 29, slide No 1, 31.9x110.3.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence light grey clay-marl, borehole
Zgv.-59, depth 71.4 to 73.0 m, secondary.

Diagnosis: Roundish trilete spore of 50 u
diameter, isometrically polygonal in equatorial
outline. Cingulum about 2.5 p. wide, two-layer-
ed. At the middle of the distal side of the
spore there is an area-like rounded internal
triangle of about 30 p. size. The line of dehi-
scence is slightly wavy, gaping, reaching to
the cingulum. The surface is locally granulate
(perhaps corroded) (Textfig. 11).
Differential diagnosis: Angulisporites splen-
didus BHARDWAJ 1954 (p. 616, Fig. 4) is larger,
less roundish; its cingulum is not so even, but
exhibits some breaks; and its line of dehiscence  p;/ 4,4 77. Angulisporites
does not reach, up to the cingulum. multiangulus n. sp.
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Remarks: Angulisporites splendidus BHARDWAJ occurs in the Stephanian
C of the Palatinate (BEARDWAJ, . c., and PoToxN1£ et KrEMP IT, 1956, p. 105).
Redeposition from the Palaeozoic is likely.

Genus: Sodesporites NAGY 1968

Sodisporites elegans NAGY 1968

1968. Sodisporites elegans n. g. n. sp. — in Acta Botanica 14 (3—4) pp. 358-359. Genero-
type and diagnosis.

One specimen in borehole Zgv. 59. in the “‘schlier” secondary (Textfig. 12).

Fig. — abra 12. Soodisporites elegans NaGy

Genus: Polypodiaceoisporites R. Por. 1956

Polypodiaceoisporites speciosus (R. Por. 1934)
R. Por. 1951

1934. Sporites speciosus n. sp. R. Por. in Arb. Inst. Paliobot. B. 4. p. 44. Tf. 1.
Fig. 32

1951. Polypodiaceoisporites speciosus (R. Por.) — in Palaeontogr. B. 91. p. 144. Tf. 20.
Fig. 8.

1956. Polypodiaceoisporites (al. Sporites) speciosus (R. Por. 1934) R. Por. 1951. — in
Synopsis I. p. 63.

* Although there is a name Sporites speciosus, on pp. 136-137 of the paper of Po-
TONTE 1951, the name Polypodiaceoisporites speciosus figures on pp. 138, 144 and on the
cited plate, wherefore I prefer to use this name with 1951 as its date.
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A trilete spore of 44 w size, with a smooth cingulum of about 4 u width
on its proximal side, and with a straight line of dehiscence reaching to the
equator, as far as this can be established. The ornamental elements cluster
along the line of dehiscence; there are just a few grains farther afield. On the
distal side, the coalesced ornamental elements constitute a reticulum.

Remarks: Our form agrees with the description and figure in R. PoTONIE
(1934, 4, p. 44, PL. 1, Fig. 32), but the form figured by him in 1956 (Synopsis
I, 9, p. 84) has an area cluttered up with ornamental elements and it is only
along the cingulum that there is no ornament; moreover, it differs only in size
from P. marxheimensis (MURR. et Pr.) W. KR. I assume that PoroNTg wished
to show the ornament of both sides in the same drawing.

A few specimens, presumably redeposited in the Upper Pannonian of
borehole Hidas-53 (147.5 to 148.5 m depth).

Polypodiaceoisporites cf. microspeciosus W. Kr. 1959
Plate XVI, Fig. 2-3

Spores ranging from 30 to 39 w in size, corresponding by and large to the
species described by KrurzscH from the Eocene of the Geiseltal. Some of
the specimens were encountered in the Upper Pannonian (134.8 to 135.5 and
135.5 to 137 m depth), the rest in the Helvetian (761 to 763.3 and 757 to 759
m depth) of borehole Hidas-53. The ones from the Pannonian are contaminated
and corroded, presumably redeposited.

Polypodiaceoisporites gracillimus NAGY 1963 var. emarginatus n. var.
Plate XIX, Fig. 10, 14

Variety type: Borehole Zgv.-45, sample No 1, slide No 1, 34.8 X 117.5.

Locus typicus: Zeng6varkony.

Stratwm typicum: Lower Helvetian, limnic sequence yellow, medium- to coarse-grained,.
poorly sorted sand, carbonaceous portion, borehole Zgv.-45, depth 8.6 to 13.2 m.

Description: In size (40 p) and in the arrangement of the ornamental
elements it resembles P. gracillimus NAGY described (1953 pp. 398-399) from
the Lower Miocene of the Brickyard <“Wind”, Eger. The new variety differs
from this latter by that its cingulum exhibits reentrants at 3 or 4 points, its.
line of dehiscence is thin and the ornamental elements along it are not coa-
lesced.

A few specimens have been encountered.

It is presumably the spore of some species of Lygodium.
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Polypodiaceoisporites rectolautus NAGY 1963

1963. Polypodiaceoisporites rectolatus m. sp. NAGY — in
Acta Botanica IX. 3-4, pp. 393-394. Holotype and
diagnosis.

One specimen in borehole Szaszvar-8 (433.8 to
434.1 m depth). Presumably, a spore of Lygodium
(Textfig. 13).

Polypodiaceoisporites medius NAGY 1963

1963. Polypodiaceoisporites medius n. sp. NAGY — in Acta
Botanica IX. 3-4, pp. 392-393. Holotype and
diagnosis.

One specimen of unknown taxonomic position

polfég'o(ﬁuczgqugfi'tes in the Lower Helvetian of borehole Szdszvar-8 (26
rectolatus NAGY to 27 m depth).

Polypodiaceoisporites z6lyomit NAGY 1963

1963. Polypodiaceoisporites z6lyomii n. sp. NAGY — in Acta Botanica IX. 3-4, p. 393.
Holotype and diagnosis.

One specimen in borehole Szészvir-8 (26 to 27 m depth): botanical affinity
unknown.

Polypodiaceoisporites acutus n. sp.
Plate XIX, Fig. 9

Holotype: Borehole H.-53, sample No 3, slide No 1, 30.1X112.0.
Locus typicus: Hidas.
Stratwm typicum: Upper Pannonian, grey muddy sand, borehole H.-53, depth 126.6 to

132.5 m.

Diagnosis: Trilete spore of 50 p. size, with
straight or slightly concave sides. Its smooth
cingulum is 5 to:8 p. wide, narrower at the
apices than on the sides. The thin line of de-
hiscence reaches up to the equator. The proxi-
mal side bears randomly scattered, small ver-
rucae of 1 to 1.5 u size. On the distal surface
there are randomly scattered, cylindrical pro-
jections 5 to 10 p tall, 4.5 p in diameter,
rounded on tip, irregularly interspersed with
minute grains (Textfig. 14).

Fig. — dbra 14. Polypodiaceoisporites acutus n. sp.
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Differential diagnosis: Distinguished by its peculiar large ornamental
elements from all species of the genus Polypodiaceoisporites.
A few specimens have so far been found.

Polypodiaceoisporites mecsekensis n. sp.
‘ Plate XIX, Fig. 7—8

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 30.0< 110.3.

Locus typicus: Zengbvéarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl, borehole
Zgv.-59, depth 63 to 65 m.

Diagnosis: Spore of 51 p. size; equato-
rial outline triangular with rounded apices,
with a cingulum 4 to 7 p wide. Line of
dehiscence thin, reaching up to the cingulum
as far as discernible. The proximal side bears
isolated verrucae of widely different size,
some acute, others coalesced, forming a
string on the margin of the area. The ver-
rucae on the distal side are more uniform,
lower, arranged almost reticulum-fashion
(Textfig. 15).

Differential diagnosis: The present spe-
cies differs from Polypodiaceoisporites spe-

C108US (R Por. 1934) R. Por. 1951 bV that Fig. — dabra 15.
its ornament does not form a regular reti- Polypodiaceoisporites mecsekensis
culum; from P. marxheimensis (MURR. et n. sp.

Pr. 1952) W. Kr. 1959 by its smaller

size, from P. gracillimus Nacy 1963 by its less regular ornament.
Remarks: 1 have subsumed under this heading the Polypodiaceoisporites

spores in the size range of 39 to 58 w, which may eventually be classified in

more detail. Such spores are fairly numerous in boreholes Hidas-53, Zengd-

varkony-45, and-59, Pusztakisfalu VI, and also in the outcrops.

Polypodiaceoisporites verrucosus n. sp.
Plate XIX, Fig. 12-13

Holotype: Borehole Sz.-8, sample No 2. slide No 2, 41.7 X 97.8.

Locus typicus: Szészvar.

Stratum typicum: Lower Helvetian, terrestrial sequence, greenish-bluish-grey silty clay,
borehole Sz.-8, depth 26 to 27 m.

Diagnosis: Spore of 31 p. size, equatorial outline triangular, with a cingu-
lum of 3 to 6 p. width. The central triangle of the distal side is heavily orna-
mented (verrucate). The elements are 3 to 4 p high, most of them coalesced

8 MAFI Evkényv LIL 2.
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into muri, but separate grains can also be observed. The line of dehiscence
is thin and reaches up to the cingulum. The proximal side is less heavily
ornamented. The line of contact between cingulum and central portion is
straight.

Differential diagnosis: The spore agrees in size to Verrucingulatisporites
undulatus NAGY 1963 (p. 400). Also in ornament, there is a marked similarity.
Still, the smooth cingulum of the new species relegates it to this genus.

Occurrence: A few specimens of about 30 p size in the Miocene material
of horeholes Széaszvar-8, Zengévarkony-59, and Hidas-53.

Botanical affinity: Presumably Lygodium.

Polypodiaceoisporites simplex n. sp.
Plate XX, Fig. 1

Holotype: Borehole H.-53, sample No 2, slide No 4, 41.3 X 117.8.
Locus typicus: Hidas.
Stratum typicum: Upper Pannonian, grey muddy clay, borehole H.-53, depth 118 to

126.8 m.

Diagnosis: Spore of 44 to 47 u size, equatorial outline triangular, rounded,
with a smooth cingulum of 6 to 8 p. width. Sides slightly concave or convex.
depending on the position of the spore. Line of dehiscence straight, thin,
reaching up to the equator: accompanied by low ornamental elements coa-
lesced in a width of 4 to 5 p.. This ornament does not run down to the equator.
On the distal side, the ornament consists of sparse verrucate elements.

Differential diagnosis: Ornament sparse as compared to the other species
of Polypodiaceoisporites.

Scarce in our material. Botanical affinities unknown.

Polypodiaceoisporites helveticus n. sp.
Plate XX, Fig. 14, 17

Holotype: Borehole Pszf.-VI, sample No 3, slide No I, 34.9x 114.4,

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian limnic sequence, grey, slightly silty clay, borehole
Pszf.-VI, depth 6.3 to 7.8 m.

Diagnosis: Trilete spore of 36 u size, equatorial outline triangular with
rounded apices and almost straight sides. Cingulum smooth, 4 to 5 p wide.
Line of dehiscence thin; reaches up to the cingulum, with ornamental elements
of 1 to 1.5 p. width, parallel to the line, both close to it and farther afield.
On the distal side, there are sharply defined, rather tall ornamental elements
coalesced into muri, but some isolated elements also occur (Textfig. 16).

Differential diagnosis: The present species differs from P. mecselensis
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Fig. — abra 16. Polypodiaceoisporites helveticus n. sp.

n. sp. by its smaller size and by the prominent ornament of the proximal side.
P. muricinguliformis n. sp. is also larger, and the ornamental elements of its
distal side are more widely spaced, more linear.

Remarks: A few specimens of 36 to 42 u size in the Lower Helvetian.

Polypodiaceoisporites muricinguliformis n. sp.
Plate XX, Fig. 7, 8

Holotype: Borehole Zgv.-59, sample No 16, slide No 1, 37.6 < 104.5.

Locus typicus: Zengbvarkony.

Stratum typicum: “Schlier” sequence, grey clay-marl, borehole Zgv.-59, depth 39.8 to
41.8 m.

Diagnosis: Trilete spore of 42 u diameter, equatorial outline rounded
triangular. Cingulum about 5 p. wide, fairly straight. On its proximal side,
the area is surrounded by coalesced ornamen-
tal elements forming an arcuate wall of about
1 p thickness. Line of dehiscence thin, wavy,
with small grains arranged on either side. The
distal side is ornamented by uneven, zigzagg-
ing, loosely arranged muri (Textfig. 17).

Differential diagnosis: The present species
recalls the proximal ornament of Muricinguli-
sporis muricingulis®* W. Kr. (1959, pp. 177-178),
but the arrangement of the muri is different.
Also the distal ornament are fairly different:
the shape of the spore and the width of the
cingulum do not agree, either. A few speci-
mens of 42 to 48 p diameter in the beds tra- g0 ipa 17, Polypodiaccoi-
versed by borehole ZengGvarkony-59. sporites muricinguliformis n. sp.

* KruTzscH (personal communication) has transferred the genus Muricingulisporis
into the genus Polypodiaceoisporites.

8*
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Polypodiaceoisporites zengbvdrkonyensis n. sp.
Plate XX, Fig. 15-16

Holotype: Borehole Zgv.-59, sample No 14, slide No 1, 38.8-100.6.

Locus typicus: Zeng6varkony.

Stratum typicum: “Schlier” sequence grey clay-marl, borehole Zgv.-59, depth 34.0 to
37.5 m.

Diagnosis: Trilete cingulate spore of 35 u diameter. Cingulum about
4.5 p. wide on the sides, suddenly tapering at the apices. Y-line thin, slight-
lv wavy, reaches almost up to the inner border of the cingulum. Ornament
of proximal side non-uniform, linear. On the border of the area there is a fine
frill-like ornament thickening to 2 p. near the apices. The distal side is orna-
mented by verrucae arranged in the fashion of epidermal cells and forming
a reticulum (Textfig. 18).

Fig. — abra 18. Polypodiaceoisporites
zengdvarkonyensis n. sp.

Differential diagnosis: Distinguished from the other species by the low
verrucate ornament.
Only one specimen has so far been encountered.

Polypodiaceoisporites miocaenicus n. sp.
Plate XXI, Fig. 2, 4

Holotype: Borehole Pszf.-V1, sample No 5, slide No 2, 28.9>110.4.
Locus typicus: Pusztakisfalu.
Stratum typicum: Helvetian fresh-water sequence, borehole Pszf.-VI. depth 10.5 to

12.5 m.

Diagnosis: A trilete cingulate spore of 28 u size. The cingulum is narrower
at the apices (1 to 1.5 ) than on the sides (2 to 3 p). Y-line thin, slightly
sinuous it reaches up to the equator. Both sides verrucate ; ornament consisting
of both isolated and coalesced elements, locally arranged reticulum-like on
the distal side (Textfig. 19). On the proximal side, the ornament is denser
along the line of dehiscence, but isolated grains also occur.
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Differential diangnosis: KrRuTzscH (1959, p. 193)
gives 30 . as an exclusive figure for the size of P.
verruspectosus. The holotype of the new species is
28 u in diameter, the other specimens range from
17 to 33 w. The Y line of P. verruspeciosus is 4/5
of the radius; that of the new species reaches up
to the internal border of the cingulum. The sides

of the new species may be straight, concave or Fig. — dbra 19.
convex, depending on the position of the spore. The Polypodiaceoisporites
sides of KRUTZSCH's species are straight or slightly ILOCHRIICHS LU S1S
concave.

Remarks: Specimens with the cingulum loosened off are fairly frequent.
Numerous specimens in boreholes Szaszvar-8, Pusztakisfalu-VI, Zengd-
varkony-45, -39, and Kisbattyan-1.

Polypodiaceoisporites minutiosus n. sp.
Plate XVIII, Fig. 2-3, 13-14

Holotype: Borehole Sz.-8, sample No 2, slide No 1, 45.8%x113.2,

Locus typicus: Szdszvar

Stratum typicum: Lower Helvetian, terrestrial sequence, greenish-bluish-grey silty clay,
borehole 8z.-8, depth 26 to 27 m.

Diagnoses: Trilete spore of 20 p. diameter. Equatorial outline straight or
slightly concave, apices gently rounded. Cingulum 1.5 to 2 u wide
on the sides, 0.5 . wide at the apices. Line of dehiscence thin,
reaching the equator. The ornament of the proximal side con-
sists of small pointed grains and elements formed by the co-
alescing of such. The distal side largely carries coalesced ele-
ments (Textfig. 20).

Differential diagnosis: Distinguished from all the species
Fig. — dbra_of this genus by its small size, the features of its cingulum and
20. Polypo-  the delicacy of its ornament.
e it Beside the holotype 1 also of 20 u. size, was
e THinGtio- . ype, one specimen also of 20 u. size, was
sus n. sp.  found at a depth of 462 m in borehole Kisbattyan-1.

Polypodiaceoisporites sziszvdrensis n. sp.
Plate XX, Fig. 3-6

Holotype: Borehole Sz.-8, sample No 2, slide No 1, 32.5x107.2.

Locus typicus: Szészvir.

Stratum typicum: Lower Helvetian terrestrial sequence, greenish-bluish-grey silty clay..
borehole Sz.-8, depth 26 to 27 m.

Diagnosis: Zonotrilete microspore of 25 . size. Outline straight or slightly
concave. The zone surrounding the spore is of uneven thickness, tapering at
the poles, attaining a width of 3.5 p. on the sides. The line of dehiscence can
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clearly be seen to reach up to the equator (r=35/5). The sculptural elements
of the proximal side are coalesced in the neighbourhood of the tetrade mark,
but there are also some isolated grains. The distal side is finely corrugate.
Differential diagnosis: The P. szdszvdrensis n. sp. may be compared with
P. minutiosus n. sp. and P. magdalenae n. sp. in consideration of size and
structure. It differs from both the thickness of the middle of the side of the
cingulum and by the GonTREE ornamentation.
A few SI)eClnle]lb in the stratum t uvlu\,uxu and at 462 m deptl
Kisbhattyan-1, likewise in the terrestrial sequence; size range 20

':L

Polypodiaceoisporites magdalenae n. sp.
Plate XX, Fig. 2, 10

Derivatio nominis: After my co-worker MAGDOLNA ESZTERGALYOS.

Holotype: Borehole Sz.-8, sample No 2, slide No 1, 34.9 X 108.7.

Locus typicus: Szaszvar.

Stratum typicum: Lower Helvetian, terrestrial sequence, greenish-bluish-grey silty clay,
borehole Sz.-8, depth 26 to 27 m.

Diagnosis: Cingulate triangular spore of 27 u size, with slightly concave
sides. The cingulum, 2 to 3 p. wide on the sides, tapers almost to a line at the
apices. The thin line of dehiscence
almost attains the equator. Densely
verrucate on both the proximal and the
distal side, with elements of 1 p.size for-
ming a reticulate pattern. The ornament
al(mg the line of dehiscence is coalesc-
ed to form thin linear prominen-
felgylradsh cingulum CeS.
Differential diagnosis: Closest to P.
Fig. — dbra 21. Polypodiaceoisporites verruspeciosus described by Krurzscu
magdalenae n. sp. (1959b, p. 187) and stated by him be of
exactly 30 u size. The Mecsek Mountains
form is smaller, with less concave sides and less rounded poles: the cingulum
is developed differently. From P. miocaenicus n. sp., the present species differs
by its more delicate structure and by the line formed by the coalescence of
ornamental elements along its line of dehiscence (Textfig: 21).
Remarks: A few specimens in borehole Szaszvar-8. Botanical affinities
unknown.

Polypodiaceoisporites hidasensis n. sp.
Plate XX, Fig. 12-13

‘Holotype: Borehole H.-53, sample No 24, slide No 1, 525X 115.8.

Locus typicus: Hidas.
Stratum typicum: Tortonian, lignitic sequence, lignite, borehole H.-53, depth 600.5 to

602.3 m-
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Diagnosis: Zonotrilete spore of 37 . size, with rounded apices and convex
sides. The cingulum is smooth, broad (6 ) at the middle of the sides, tapering
to 0.5 p. near the poles. The Y line is thin and reaches up to the equator. The
proximal side of the spore is almost smooth; the ornamental elements form
a thin band along the Y line; besides these, there are a few grains farther
afield. The ornament of the distal side is a low reticulum composed of grains
3 to 5 p. tall. Some verrucae emarge like a little head next to the polar tapering
portion of the cingulum.

Differential diagnosis: 1t resembles P. mecsekensis n. sp. but its narrower
cingulum is more definitely tapering at the apices.

Rather scarce.

Polypodiaceoisporites hamulatus n. sp.
Plate XXI, Fig. 9-10

Holotype: Borehole Zgv.-59, sample No 23, slide No 1, 36.4<106.6.

Locus typicus: Zengbvérkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl, borehole
Zgv.-59, depth 56.0 to 60.9 m.

Diagnosus: Trilete cingulate spore of 26 p size, with
rounded apices. Cingulum 3 p. wide on the sides, suddenly
narrowing at the apices. Line of dehiscence thin, reaching
up to the internal border of the cingulum. The central
portion is ornamented by small granules. The low, close-
spaced verrucae of the distal side constitute a hamulate
reticule (Textfig. 22).

Differential diagnosis: No such small spore with so
peculiar structural elements has so far been encountered Fig. — dbra 22.
in the genus Polypodiaceoisporites. Polypodiaceoispori-

A few specimens of 26 to 33 u size also in borehole teshamulatusn.sp.
Szdszvar-8, depth 26 to 27 m.

Polypodiaceoisporites minutus n. sp.
Plate XIX, Fig. 2-5

Holotype: Borehole Sz.-8, sample No 2, slide No 3, 29.1100.8.

Locus typicus: Szészvir.
Stratum typicum: Helvetian, terrestrial sequence, greenish-bluish-grey silty clay, bore-

hole 8z.-8, depth 26 to 27 m.

Diagnosis: Trilete cingulate spore of 32 p. diameter. The cingulum is about
3 to 4 p. wide, smoothly bordered, straight or locally concave, inclined to si-
nuosity. Line of dehiscence thin, reaching almost up to the border of the cin-
gulum. The ornamental elements are somewhat coalesced along the line of
dehiscence. The proximal side is less densely ornamented than the distal side
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which bears verrucae 3 to 4 p. tall,
mostly isolated (Textfig. 23).
Differential — diagnosis:  The
slightly sinuous border and the mark-
ed ornament on the distal side are
features that distinguish the new
species from the other species of the
genus Polypodiaceoisporites. P. acu-
tus somewhat resembles the new spe-

Fig. — dbra 23. Polypodiaceoisporites mi-  cies, but is much smaller and has
nutus n. sp. a narrower cingulum and smaller
verrucae.

Remarks: There were quite a few specimens from 24 to 37 p. size in bore-
hole Szaszvar-8. In a specimen of 37 u. diameter from 432.5 to 432.7 m depth
of this same borehole, the ornamental element are somewhat coalesced. The
species has been encountered also in the bottom samples of borehole Hidas-53.
Botanical affinites unknown.

Polypodiaceoisporites torosus n. sp.
Plate XX, Fig. 9, 11

Holotype: Borehole Zgv.-59, sample No 22, slide No 2, 28.3113.0.

Locus typicus: Zeng6varkony.

Stratum typicum: Upper Helvetian fish-scale-bearing sequence, grey silty clay-marl,
borehole Zgv.-59 depth 51.3 to 56.0 m.

Diagnosis: Trilete cingulate spore with rounded apices, of 42 u size. The
cingulum is accompanied by a second thickening farther inwards; the cingulum
is about 1 to 1.5 p, the inner thickening about 2 . in width. The thin line of
dehiscence reaches up to about the inner thickening, as far as this can
be perceived. Along it there is a loose string of separate and coalesced verrucae.
On the distal side there is a dark torus about 5 p wide on the sides, 3 v wide
at the apices. Within it, there are just a few verrucae (Textfig. 24).

Prox.

Dist.

Fig. — dabra 24. Polypodiaceoisporites torosus n. sp.
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Differential diagnosis: 1t is the torus structure that distinguishes this
species from the rest of the genus Polypodiaceoisporites.

Rermarks: A few specimens ranging in size from 42 to 50 p at 51.3 to
60.9 m depth in borehole ZengGvarkony-59, at 432.5 to 432.7 m depth in

borehole Szaszvar-8 and at 757 to 759 m depth in borehole Hidas-53.

Polypodiaceoisporites longus n. sp.
Plate XIV, Fig. 2, 4

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 39.6 < 114.8.

Locus typicus: Zengévarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl, borehole-
Zgv.-59, depth 63 to 65 m.

Diagnosis: Trilete cingulate spore of 41 by 38
u size. On the proximal side, the line of dehiscence
runs, accompanied by a few separate and coalesced
verrucae, to the border of the narrow area. The cin-
gulum is of even thickness on the sides (about 4 p.)
and concave, suddenly narrowing at the apices. On
the distal side there is a narrow wavy cingulum runn-
ing parallel to the equator, and ending in projections
of 2 to 4 u size at the apices. On the distal side there
is a triangular torus of 5 p. maximum width, arcuste
in outline: within and parallel to it there is a narrow
ridge composed of coalesced verrucae.

Differential diagnosis: Itis the peculiar proximal — Fiy. — dbra 25. Poly-
and distal cingula that distinguish the present spe- podiaceoisporites longus:
cies from the other species of Polypodiaceoisporites s 8P;
(Textfig. 25).

Only one injured specimen has so far been encountered.

Polypodiaceoisporites sp.
Spore fragment of 63 w size, encountered in:

borehole Szédszvér-8, at 433.6 to 433.8 m depth..

Genus: Verrucingulatisporites Kepves 1961

Verrucingulatisporites gregussi NAGY 1963

1963. Verrucingulatisporites grequssi n. sp. NAGY — in
Acta Botanica IX. 3—4., p. 395. Holotype and’
diagnosis

A few specimensin the lignitic samples Nos.
3.4 of borehole Zeng6varkony45. No botanical

Fig. — abra 26. Verrucingula- X 0 e
tisporites gregussi Nacy affinity could so far be established. (Textfig. 26)..
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Verrucingulatisporites mecsekensis n. sp.
Plate XXI, Fig. 5-6

Holotype: Borehole Zgv.-45, sample No 3, slide No 1, 36.8 % 109.3.

Locus typicus: Zengévarkony.

Stratum  typicum: Helvetian fresh-water sequence, dark grey silty clay, borehole Zgv.-
45, depth 16 to 16.4 m.

Diagnosis: Trilete cingulate spore of 36 by 37 w size and rounded
triangular shape. On the proximal side, the area is surrounded in a zigzag
line by a wavy cingulum of 4 to 5 u width. Line of dehiscence thin, straight,
reaching almost up to the border of the area. Along it, there are insularly
coalesced ornamental elements tapering towards the apices. Besides these
there are a few isolated verrucae 4 to 5 p tall, 3 to 4 u. wide. On the distal
side there is another, distinct cingulum, more pronouncedly zigzagging than
the proximal one. The ornament of the distal side is low, muri-like.

Differential diagnosis: It is in its peculiar cingula that the new species
differs from the species hitherto described. From V. gregussi NAGy, it can
be distinguished by the coalesced ornamental elements on its distal side.

Outside the locus classicus, a few specimens have been encountered in the
Helvetian limnic sequence of boreholes Pusztakisfalu-VI and Zengdvarkony-59,
in the size range of 36 to 57 w.

Verrucingulatisporites miocaenicus n. sp.
Plate XXI, Fig. 1, 3

Holotype: Borehole Zgv.-45, sample No 3, slide No 1, 45.9x114.9.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian, limnic sequence, dark grey silty clay, borehole Zgv.-45,
depth 16.0 to 16.4 m.

Diagnosis: Trilete cingulate spore of 47 p size with rounded apices.
Width of cingulum 1.5 to 4 p, outer border wavy or zigzagging. Inward of
the cingulum there is a thin curtain-like inner shell. The Y-line is straight
and does not reach the cingulum. The ornamental elements along the line of
dehiscence are somewhat coalesced. Both sides of the spore bear verrucae.
some of which have coalesced. Coalescence is more frequent on the distal
side.

Differential diagnosis: This species differs from the rest of the genus
Verrucingulatisporites in the peculiar inner membrane on its proximal side.

A few specimens in the Helvetian.
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Verrucingulatisporites trifolisformis n. sp.
Plate XXI, Fig. 12-13

Holotype: Borehole Pszf.-VI1, sample No 7, slide No 1, 31.2x100.8.

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian limnic sequence, in grey unconsolidated medium-
grained sand, borehole Pszf.-VI, depth 15 to 17 m.

Diagnosis: Trilete spore of 32 u diameter, with
a peculiar cingulum recalling a clover leaf. The
width of the cingulum is 5 to 8 p; it is wavy, zig-
zagging, vanishing completely on the lower side of the
spore. Line of dehiscence thin, short. Along it there is
a torus-like configuration of coalesced ornamental
elements. The entire area is ornamented with ver-
rucae, some of which lean over the cingulum. The
distal side is close-packed with verrucae of 2 to 4 p.
size, interpersed with some separate grains. The ver-
rucae are coalesced locally (Textfig. 27).

Differential diagnosis: 1t is by its peculiar cin- P, — abvie 2. Vet
gulum that the species can be distinguished from ,,l;igtispm.;;;g ** trifoliifor-
the other species of the genus. N mis n. sp.

Only one specimen so far.

Genus: Bifacialisporites NAGY 1963

Bifacialisporites murensis NAGY 1963
Plate XXI, Fig. 11

1963. Bifacialisporites murensis n. sp. NAGY — in Pollen et Spores, V. 1. p. 144. Holo-
type and diagnosis.

A spore fairly frequent in the Mecsek Mountains drill cores, particularly
in the Pannonian of Hidas-53, and in the Helvetian fish-scale-bearing sequence
of borehole ZengGvarkony-59 (Textfig. 28). The size range is from 50 to 80 p.
The spore presumably helongs to a species of Lygodium.

Bifacialisporites murensis {. minor n. f.
Plate XXI, Fig. 7-8

Form type: Borehole Zgv.-45, sample No 3, slide No 2, 35.5x110.3.

Locus typicus: Zengbvarkony.

Stratum typicum: Lower Helvetian, limnic sequence, dark grey clay, borehole Zgv.-45,
depth 16.0 to 16.4 m.
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Description: Trilete cingulate spore of 33 . size which, apart from the
size difference, agrees with Bifacialisporites murensis NaGY. The new form
has been introduced on the grounds that no forms transitional in size between
it and the basic species have been encountered so far.

Fairly frequent in the Helvetian material of the Mecsek Mountains.

Bifacialisporites magnus n. sp.
Plate XXII, Fig. 1

Holotype: Borehole H.-53, sample No 8, slide No 1, 40.5x107.5.
Locus typicus: Hidas.
Stratum typicum: Upper Pannonian, dark grey carbonaceous marl, borehole H.-53,

depth 258.1 to 258.5 m.

Diagnosis: Trilete cingulate spore of 72 by 72 p size. On its proximal
side, the cingulum is wavy, of varying width (up to 9 p). The thin, thread-
like line of dehiscence reaches up to the cingula. Along it, coalesced ornamental
elements from rows whose width varies from 7 to 1 p, tapering towards the
apices. On the proximal side, the cingulum is not separated from the body
of the spore, but on the distal side it has a small rim. On the distal side, the
ornamental elements constitute loose muri and form—on the distal margin
of the spore—a zigzagging cingulum of 2 to 5 p. width, that seldom reaches
beyond the outline of the proximal cingulum.

Differential diagnosis: The difference against B. murensis Nacy 1963
consists in the large size, and in the torus-like ornamental elements around
the line of dehiscence of the proximal side.

A few more specimens were found in this same sample.

Bifacialisporites mecsekensis n. sp.
Plate XXII, Fig. 3, 5, 6 R

Holotype: Borehole Zgv.-59, sample No 14, slide No 1, 31.8<101.9.

Locus typicus: Zengbévarkony.

Stratum typicum: “Schlier” sequence, grey clay marl, borehole Zgv.-59, depth 34.0 to
37.5 m.

Diagnosis: Trilete cingulate spore of 70 by 55 . size, rounded at the apices.
The elements of the structure are grouped on three levels. On the proximal
side, the ornament is arranged in a triangular field. The thin line of dehiscence
reaches up to the border of this area. On either side of it, the ornamental
elements are coalesced torus-fashion, in about 3 p. width. The outer side of
this torus is wavy, it tapers slighly towards the apices. Also over the rest of
the proximal side, there are low, coalesced ornamental elements and a few
isolated ones (Textfig. 29). The second level is represented by a somewhat
wavy cingulum of smooth outline and of 5 to 6 p width. The distal side of
the spore is convered with low ornamental elements coalesced into muri
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which are arranged like a closely spaced reticulum ; most of the lateral elements
are of smooth contours what influences also the outline of the spore.

Differential diagnosis: Much resembling Bifacialisporites murensis NAGY
1963 in ornament and size. The distinctive features of the new species are the
torus-like element on the proximal side and the arrangement of most orna-
mental elements into muri on the proximal as well as on the distal side. The
arrangement of the elements on the distal side is also specific.

The three levels of the spore are readily visible in lateral view on another
specimen found in the fish-scale-bearing sequence of this same borehole (56
to 60.9 m depth). Rather scarce in the Miocene.

This multi-level arrangement of the spore structure is encountered among
living plants in the Cibotinae (Cyatheaceae).

Bifacialisporites medius n. sp.
Plate XXII, Fig. 2, 4; Plate XXIII, Fig. 1-3

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 43.2X113.3.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence grey silty clay-marl, borehole
Zgv.-59, depth 63 to 65 m.

Diagnosis: Zonotrilete spore of 52 by 44 p. size, with rounded apices.
On the proximal side, a triangular area is filled up mosaic-fashion by verrucae
of 1.5 to 4 u size with the thin line of dehiscence treading its way among
them. The ornament is slightly coalesced along the line of dehiscence. Ciingu-
lum smooth, 4 to 5 p. wide, locally with small reentrants that make it wavy,
and with distinct reentrants or interruptions at the apices. The dense distal
ornament is similar to the proximal one, but more intensely coalesced muri-
fashion, so that it influences also the outline of the spore (Textfig. 30).

—

dist.

Fig. — dabra 30. Bifacialisporites medius n. sp.
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Differential diagnosis: Differs from Bifacialisporites mecsekensis by its
smaller size, closerpacked and smaller ornamental elements.

Remarks: Encountered in a few samples of the Mecsek Mountains Middle
Miocene. The specimens have a size range from 40 to 57 u, concave, convex
or straight sides, and reentrants of varying depth. The ornament of the distal
side has been slightly pushed off-center by fossilization, as is the case with
most of the Bifacialisporites fossils.

‘Genus: Callialasporites SUKH DEV 1961

Callialasporites deve n. sp.
Plate XXIII, Fig. 5

Derivatio nominis: In honour of S. DEV palynologist, Lucknow.

Holotype: Borehole Sz. 8, No 219, slide No 2, 38.8-112.3.

Locus typicus: Szaszvar.

Stratum typicum: Helvetian, dark grey clay marl from the terrestrial sequence borehole
Sz. 8, secondary.

Description: Full diameter is 57 p, the massive spore body of rounded
triangular outline is 31 p in diameter. Line of dehiscence gaping, not reaching
to the inner border of the zone. The outer membrane is 10 to 15 p. wide, finely
granulate, somewhat wavy, adherent to the spore body.

Differential diagnosis: The species differs from cf. Callialasporites sp.
described by S. DEvV (1961, p. 49) in its smaller sizes and it has not three
bladders.

The only specimen encountered thus far indicates redeposition from the
Jurassic or Cretaceous, as the species cf. Callialasporites it was described from
the Upper Gondwana (DEv 1961, p. 54).

Callialasporites dampier: (BALME 1957) S. DEV 1961
Plate XXIII, Fig. 6

Full size 63 p; central body of 50 by 40 u size, locally ornamented with
spines. The exine of the central body is 1.5 to 2.5 p. thick; the gaping line of
-dehiscence reaches to the internal exine. The width of the warped, torn outer
membrane varies from 5 to 12 p.

Two specimen, likewise in borehole Szaszvar-8, at 432,7 to 433,5 m depth,
-and likewise redeposited from the Jurassic.
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Genus: Ornatisporites NAGY 1963

Ornatisporites reticulatus NAGY 1963
Plate XXIV, Fig. 1, 3

1963. Ornatisporites reticulatus n. g. n. sp. Nacy — in Pollen et Spores V. 1. p. 146,
Generotype and diagnosis.

Two species of the genus Ornatisporites have been encountered in the
Pannonian of borehole Hidas-53 (258.1 to 258.5 m depth). O. reticulatus is
represented by a single specimen redeposited from the Mesozoic.

Species of unknown botanical affinity.

Ornatisporites dentatus NAGY 1963
Plate XI, Fig. 5

1963. Ornatisporites dentatus n. sp. NAGy — in Pollen et Spores V. 1. pp. 146-147. Holo-
type and diagnosis.

A few specimens from the interval 258.1 to 258.5 m of the same borehole
H.-53. The species is assumed to have been redeposited from older strata,
This is confirmed by the fact that in the course of investigations into the
Liassic manganiferous complex, M. Kepves and P. Simoxcsics (1964, p.
608) found a spore resembling the genus Ornatisporites in morphology.

Genus: Neogenisporis W. Kr. 1962a

Neogenisporis sp.
Plate XXIV, Fig. 2, 4

Laticingulate spore of 33 to 37 p. size. Width of cingulum 2 to 2.5 u on
the sides, 1 @ at the apices. Line of dehiscence thin, reaching to the equator,
branching at the end. There is a vague torus on the proximal and a better
developed one the apex. The specimens are crushed, their line of dehiscence
displaced off-center, even torn open in some. Hence, a more accurate deter-
mination is precluded until a better-preserved material turns up.

Scarce but persistent in the Mecsek Mountains material, particularly in
the Lower Helvetian.

9 MAFI Evkényv LIL 2.
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Genus: Trilobosporites (PANT 1954) ex PoTONIE 1956

Trilobosporites cf. bernissartensis (DELCOURT et SPRUMONT 1955)
R. Por. 1956
Plate XXIII, Fig. 4

A trilete spore of 62 . size, encountered in the Lower Pannonian of bore-
hole Hidas-53 (364.2 to 367.0 m depth), can be placed in this species which
is said to be highly variable. The figures in literature do not permit a close
morphological comparison. The line of dehiscence of the Mecsek Mountains
specimen is not torn open. It is thin, straight, reaching up to the cingulum.
On either side of it, there is a row of ornamental elements 2 to 5 p. wide, tapering
towards the suddenly thickening valva-like portions of the poles.

One specimen, redeposited from the Lower Cretaceous, corroded.

Botanical affinity.: presumably Lygodium.

Genus: Mecsekisporites Nacy 1968

Mecselkisporites miocaenicus NAGY 1968
Plate XXIV, Fig. 5-8

1968. Meesekisporites miocaenicus n. g. n. sp. — in Acta Botanica 14 (3—4) p. 360. Gene-

rotype and diagnosis.
One specimen in borehole ZengGvarkony No 59, depth 34.0 to 37.5 m,
“schlier” sequence (Textfig. 31).

Mecsel:isporites aequus NAGY 1968
Plate XXV, Fig. 1

1968. Mecsekisporites aequus n. g. n. sp. — in Acta Botanica 14 (3—4) p. 361. Holotype
and diagnosis.

Four exemplares: In borehole Zgv. No 59, in depth 56.0 to 60.9 m, in
depth 63 to 65 m, in Kisrét ravine, Magyaregregy, and in borehole Hidas 53,
depth 757 to 759 m.

Mecsel:isporites zengbvarkonyensis NAGY 1968
Plate XXV, Fig. 5, 6, 9

1968. Mecsekisporites zengbvarkonyensis n. g. n. sp. — in Acta Botanica 14 (3-4) p. 361.
Holotype and diagnosis.
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Two specimens besides the holotype in borehole ZengGvarkony-59,
depth 56.0 to 60.9 m, and in the depth 71.4 to 73 m, Helvetian, fish-scale-

marl.

Mecsekisporites cerebralis Nacy 1968
Plate XXVI, Fig. 1, 4, 5

1968. Mecsekisporites cerebralis n. g. n. sp. — in Acta Botanica 14 (3-4) p. 362. Holotype
and diagnosis.

Three exemplares in borehole ZengGvarkony No-59. The holotype is in
depth 56 to 60.9 m and two specimens in depth 51.3 to 56 m, Helvetian fish-

scale-bearing sequence.

Genus: Laevigatosporites IBRAHIM 1933

The priority of the generic name given by IBraHIM (1933, p. 39) is beyond
doubt (see also KrurzscH 1959b, pp. 192-194). However, the name gained
popularity thanks to THOMSON et Prruc (1953, p. 59). For Tertiary forms,
R. Poroxik and his pupil VExITz (KrUTzSCH, l. c¢.) introduced the name
Sporites haardti. THIERGART (1938, p. 297) mentioned and described the form
by the name Polypodiaceae-sporites haardti. In the description by R. PoToNIE
and VENITZ, length is given as 28 to 34 p; THIERGART raised it to 42 p and
defined a f. minor for the smaller specimens (from 27 to 36 p.); he spoke of an
“unregelmissig”” rather than bean-like shape (l. c¢.). PoToNIE (1956, Synopsis
I, p. 76) held the name given by THIERGART to be correct and stated the type
of the forms to be of 34 p size. When monographing the Tertiary of the Ker-
guelen Islands, CooksoN (1947, p. 135) described forms from 55.5 to 77 w
size by the name Monolites major and forms of 34.5 to 50 p. as Monolites minor.
She emphasized the smoothness of both and the lack of “‘ridges” along the
line of dehiscence. THoMsoN and Prruc (1953, p. 59) recorded two related
forms: the outline of bean-shaped Laevigatosporites haardti of 25 to 70 p size
is at the line of dehiscence “konkav bis geradlinig”; it is “wulstig”” about the
long line of dehiscence (1. c.). The other form is Laevigatosporites discordatus,
of 50 to 90 p size, ellipsoidal with a short line of dehiscence and without
“wulsten”. Of the figured specimens, Krurzsca (1959b, L. c.) regards only
one as “haardti”.

Starting with R. PoroxIg, authors have on the basis of spore studies on
living species indicated the family Polypodiaceae as the living relatives of the
form. However, this family includes (WiLLis, 1957, p. 530) 3,000 species in
130 genera, and no comprehensive study of its spores has so far been made.
Moreover, bean-shaped smooth spores occur in numerous other families such
as the Schizaeaceae and Dennstaedtiaceae (HARRIS, 1955).

These spores may exhibit morphological differences owing to the presence
or absence of the perisporium, which might be destroyved during fossilization
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or maceration; or, once the spore is fossilized, further differences may be due
to embedding and fossilization in the lateral or polar position: the former is
likely to result in bean-shaped, the latter in elliptical forms.

For these reasons, I prefer not to ascribe any stratigraphic significance
to these fossil taxonomic units. In our material, three types could be distin-
guished :

Laevigatosporites haardti (R. Por. et VENITZ 1934) TH. et Pr. 1953

I have classed here the forms resembling PoroNig’s holotype (1934, Pl.
1, Fig. 13). These are bean-shaped spores of about 50 p. size; their length-to-
width ratio is between 1.5 and 2 (1.7 for the holotype). Their exine is smooth,
1.5 to 2.2 p thick: this is why these forms are not easily deformed. Their line
of dehiscence is long and accompanied by a ridge on either side. Frequent in
the Pliocene and Helvetian of boreholes ZengéGvarkony-45 and Pusztakis-
falu-VI.

Laevigatosporites minor (Cooxsox 1947) W. Kr. 1959

Forms of 34 to 53 p size, largely restricted to the Tortonian lignitic sequ-
ence. The length-to-width ratio is 1.3 to 1.5, i. e. they are wider than the pre-
ceding group. The exine is smooth, thinner and easier to crush than in the
preceding group. The line of dehiscence is shorter, gash-like, not accompanied
by ridges.

Laevigatosporites major (Cooxsox 1947) W. Kr. 1959

A specimen of 59 p size in the Helvetian fish-scale-bearing sequence of
borehole ZengGvarkony-59 (30.9 to 34.0 m depth). Exine thin, secondary
crumpling likely. It resembles in size and length-to-width ratio the spores de-
scribed from the Tertiary of the Kerguelen Islands.

Genus: Polypodiisporites R. Por. 1934

These forms with ornamented exosporia, held to be spores of polypodia-
ceous plants, have been variously classified by various authors.

The preservation of the artificial generic names, all sounding similar and
referring, in one way or another, to the family Polypodiaceae, is necessary
until further notice because even these are almost insufficient to classify the
numerous species of this family. In our material, there occur forms that can
be assigned to the following genera:
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(1) The genus Polypodiisporites described by R. PoroNIig, valid with
the date 1934 ; it includes bean-shaped spores with negative reticulum covered
with relatively uniform verrucae.

(2) The genus Polypodiidites established by Ross in 1949, also valid;
its type and generic diagnosis was given by Couper in 1953. The forms belonging
here are more robust, with ornaments in a variety of sizes: their verrucae
exhibit a tendency to grow smaller towards the proximal side (Ross 1949,
p- 33).

(3) According to the diagnosis of Verrucatosporites by THOMSON et
Prruc 1953, the verrucae do not form a negative reticulum in the forms of
this genus.

Polypodiisporites favus (R. Por. 1931) R. Por. 1933

Bean-shaped monolete spores of 51 to 70 p. size with low verrucae and a
negative reticulum. Fairly frequent in the Helvetian and Tortonian terrestrial
and fresh-water deposits, but also in other Middle Miocene layers. Particularly
abundant at 6.3 to 7.8 m depth in borehole Pusztakisfalu-VI, in sample No 3.
(6.3-7.8 m) of borehole ZengGvarkony-45 and at 60.9 to 63 m depth in
borehole Zengévarkony-59.

Polypodiisporites secundus (R. Por. 1934) R. Por. 1956
Plate XXVII, Fig. 2, 7

Bean-shaped spores of 46 to 55 p. size, with low verrucae that lend but
a very slight sinuosity to the outline of the spores. In top view, an ornament
consisting of polygonal fields of 3 to 5 . size can be discerned. Exine about
2.5 p thick; exosporium about 1 p thick, wavy; endosporium about 1.5 p.
thick, two-layered, smooth. Line of dehiscence longer than half the diameter.

Fairly frequent in the Helvetian of the Mecsek Mountains (boreholes
Pusztakisfalu-VI, Zengévarkony-45, and Hidas-53; also in the Pannonian
of the latter). A form smaller than ours was described by PoToxif (1934, 4,
p. 39) from the Eocene of the Geiseltal and one of similar size by PoToxIg
et VENITZ (1934, 5, p. 13) from the Lower Rhine Valley Miocene and referred
to the genus Blechnum of the Polypodiaceae.

Polypodiisporites cf. tenellis W. Kr. 1959

Spores of 49 to 51 p. size, oval in equatorial outline; exine thin with se-
condary crumpling. A very fine reticulate structure is visible: the minute
low verrucate elements form a very delicate sinuosity on the outline of the
spore. The line of dehiscence is not quite straight; its length is about half the
length of the spore: it is not accompanied by any ridge.
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Our specimens are larger than those described from the Geiseltal. They
occurred in the depth interval of 298.0 to 299.1 m of borehole Hidas-53 and in
Seam II of Hidas mine. Possibly redeposited.

Polypodiisporites cellarius W. Kr. 1959 n. c.

1959. Reticuloidosporites (Polypodiisporites) cellarius n. fsp. — in Krurzsca Geologie,
Bhf. 42, T. 471, 472, fig. p. 216.

Described by Krurzscu (1959b) from the Lutetian of the Geiseltal.
A specimen of 66 p. size has turned up in the Pannonian of borehole Hidas-53;
it presumably indicates redeposition from the Eocene. Our specimen is slightly
more rounded than the figured holotype, being presumably less compressed

than suggested by the diagnosis.

Polypodiisporites acutus n. sp.
Plate XXVII, Fig. 3, 4

Holotype: Borehole Zgv.-45, sample No 5, slide No 1, 30.1x 103.9.
Locus typicus: Zengbvarkony.
Stratum typicum: Lower Helvetian, limnic sequence, dark grey clayey silt, borehole

Zgv.-45, depth 17.2 to 17.8 m.

Diagnosis: Bean—shaped spore of 25 by 10 p size.
Proximal side straight or slightly concave. Line of dehis-
cence about 1/2 of full length. Surface evenly covered with
pointed spines 1 to 2 p. high. Exine 1 p thick; endospo-

. 3 3 Fig. — dabra 32.
; ; )
rium le.ss thm} 1 /2 03 tlu.(k (Textflg.. 3-).' . Polypodiisporites
Differential diagnosis: The species differs by its small acutus n. sp.

size and its ornament from the species of this genus.
Remarks: A few specimens in the 23 to 25 p. size range in Helvetian samples.

Botanical affinity: Presumably Polypodiuceae.

Polypodiisporites potoniéi n. sp.
Plate XXVI, Fig. 2, 3

Derivatio nominis: In honour of Prof. R. Porontg, Krefeld.
Holotype: Borehole Zgv.-59, sample No 24, slide No 1, 35.7x114.4.

Locus typicus: Zengbvarkony.
Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl, borehole
Zeng6varkony-59, depth 60.9 to 63.0 m.

Diagnosis: Bean-shaped spore of 61 by 43 p. size; proximal side straight
or slightly convex. Line of dehiscence (30 p.) about half the length of the fossil.
Surface covered with a dense stand of tapering verrucae, 2 to 3 p high. Be-
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tween the verrucae, a negative reticulum consisting of depressions 1 to 1.5 p.
wide is visible. The thickness of the exosporium is 2.5 . to 3.5 u, depending
on the height of the verrucae; the endosporium is smooth, 1 to 1.5 u thick.
A few specimens so far.
Differential diagnosis: It most resembles Polypodiisporites favus R.
PoroxT1E, but the verrucae are smaller and the exine thinner.

Botanical affinity: Presumably Polypodiaceae.

Polypodiisporites clatriformis (TH. et PFr. 1953) n. c.

Bean-shaped spores of 70 to 80 p. size; proximal sides straight or convex.
Surfaces covered with relatively low verrucae, smaller towards the proximal
side, with a negative reticulum visible between them. Their line of dehiscence
is about 3/4 the full length. A few specimens in the Middle Miocene deposits.
In Germany it occurs in the Middle Eocene and Middle Miocene.

Genus: Polypodiidites Ross 1949 ex CoUPER 1953

Polypodiidites multiverrucosus NAGY 1963

This form, described from the Brickyard “Wind”, Eger, Hungary (Nacy
1963, p. 404), occurs also in the Helvetian and Tortonian of the Mecsek Moun-
tains, but in larger sizes (from 55 to 40 u) and with verrucae higher by 1 to 2
w; at 6.3 to 17 m depth in borehole Pusztakisfalu-VI, at 56.0 to 60.9 m depth
in borehole ZengGvarkony-59; at 558 to 561 m depth in borehole Hidas-53,
and at the surface locality Farkasordité at Magyaregregy.

Presumably related to the family Polypodiaceae.

Polypodiidites maximus n. sp.
Plate XXVII, Fig. 1, 5

Holotype: Borehole Pszf.-V1, sample No 5, slide No 20, 31.1120.6.

Locus typicus: Pusztakisfalu.

Stratum typicum: Helvetian, limnic sequence, light grey, clayey silt, borehole Pszf.-VI,
depth 10.5 to 12.5 m.

Diagnosis: Bean-shaped spore of 66 by 50 p size, covered by uneven
verrucae 20 to 3 p. wide, 2 to 5 p tall. Furrows of changing width between
the verrucae form an uneven but distinct reticulum. The exine, 1.5 to 2 p
thick, is essentially an endosporium. The ornamental elements diminish in
size towards the proximal side.
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Differential diagnosis: Ornamental elements of so large size are unknown
among the forms of the genus.

Remarks: Rather scarce.
Botanical affinity: Presumably Polypodiaceae.

Genus: Verrucatosporites THOMSON et Prruc 1953

Verrucatosporites alienus (R. Por. 1931) TH. et Pr. 1953

A form of 40 to 60 p. size, usually occurring in the deposits containing:
Polypodiisporites favus R. Por. 1934, but represented by a smaller population.
Characterized by sparse verrucae and the consequent absence of a reticulum.
It represents the family Polypodiaceae.

Verrucatosporites saalensis W. Kr. 1959

Bean-shaped spores of 32 to 46 p. size, with various pointed, obtuse,
isolated and coalesced ornamental elements lacking a reticulate structure.
Line of dehiscence straight, fairly long, with a narrow swelling on either side
of it. Size in the 32 to 46 . range: the upper limit exceeds the size of the largest
specimen observed by KrurzscH. The form was described by KrurzscH
(1959b, p. 209) from the Eocene of the Geiseltal: a similar form was mentioned
by ZArLINSKAIA (L. c.) from the Miocene of the Caucasus. In our material it
turned up fairly often in samples of the Lower Helvetian limnic sequence
(in cores of boreholes Pusztakisfalu-VI, Zengdvarkony-45).

Verrucatosporites histiopteroides \W. Kr. 1962 f. major n. f.
Plate XXVII, Fig. 6, 9

Spores of 56 to 74 u size, somewhat larger than the size (45 to 65 p.) given
by KrutzscH. Among the sculpture elements, fewer are broad and flat and
more are conical. Ours might be a transitional form towards to Verrucatospo-
rites alienus. It was encountered in the ‘‘schlier” sequence of borehole Zengs-
varkony-59, and in the brackwater and limnic deposits of boreholes Zengd-
varkony-45 and Pusztakisfalu-VI. The botanical affinities of the form are
discussed by KrurzscH (1962, Geol. 11/3, p. 269); it is remarkably similar
to Histioptera incisa (THUNB.) Ac. which belongs to the family Polypodiaceae
(ErpTMAN, 1957, p. 63, fig. 115). This living species occurs in tropical regions
(South America, West Africa, Madagascar, the Himalayas and New South
Wales). A few specimens have been found in our material. Form type: Bore-
hole Zeng&varkony-59, sample No 13, slide No 1, 45.5X111.3 size 75 by 54 p.
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Verrucatosporites gemmatus NAGY 1963

1963. Verrucatosporites gemmanus n. sp. Nacy — in Acta Botanica IX. 3-4, pp. 395-396.
Holotype and diagnosis.

A few specimens in the Pannonian material of borehole Hidas-53; pre-
;sumably polypodiaceous.

‘Genus: Reticuloidosporites PrLuc 1953

Reticuloidosporites dentatus Pr. 1953

Bean-shaped spore of 62 . size, with echinate ornamental elements, 1 u
tall, constituting a fairly dense reticulum. One specimen in the Pannonian
of borehole H. No 53 (Sample No 9, depth 298.0 to 299.1 m). PrLuc described
it from the upper seam of the Helmstedt deposit; it is probably indicative
of redeposition in our material.

Subgenus: Reticuloidosporites sg. Acussporites W. Kr. 1959.

1959. Subfgen.: Reticuloidosporites (Acussporis n. subfgen.) KrurzscH in Geologie Jhg.
8. Beiheft 21-22. p. 219.

cf. Reticuloidosporites subgen. Acussporites poriacus W. Kr. 1959

1959. Reticuloidosporites (Acussporis) poriacus n. fsp. KruTzscH in Geologie Beih. 21—
22/1959. p. 219.

Roundish form of 50 p size; perhaps, the polar variant of the form de-
scribed by KrurzscH. Its wavy, two-layered wall is about 2 u. thick. On the
surface one could surmise the presence of “‘minute pinhole-like pores” of
which KrurzscH (1959b, p. 20) states that “Sie ist . . . reticulat angeordnet”.
In our form, a reticulate pattern is very vague, structural element are even
smaller and less regularly arranged than in Krurzsca’s form.

According to KrurzscH (l. c.), the form occurs in the German Eocene
and Middle Miocene. In our material it cropped up in the Pliocene (Borehole
Hidas 53, depth 135.5 to 137.0 m, one specimen), presumably as a result of
redeposition.

KrurzscH (. c. p. 219) did not even definitely decide whether his form
is a spore or pollen, as its line of dehiscence cannot be observed (nor can that
of our form).
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Subclassis: Hydropterides

Ordo: Salvinzales

Familia: Salviniaceae
Genus: Hydrosporites W. Kr. 1962

1962. Hydrosporis n. fgen. Krurzsca — in Atlas I. p. 11.

KrurzscH placed into this genus small, round, sculptured and smooth
spores. He indicated for the smooth forms, possible affinities with the genera
Azolla and Salvinia, too; indeed, he did not exclude their belonging to any
of several other genera of water ferns.

A single specimen has so far been encountered in our material.

Hydrosporites miocaenicus n. sp.
Plate XXVII, Fig. 8

Holotype: Borehole H.-53, sample No 19, slide No 2/1, 34.7x 116.
Locus typicus: Hidas.
Stratum typicum: Tortonian, grey clay-marl, borehole H.-53, depth 558 to 561 m.

Diagnosis: A roundish microspore of 27 p size. Its smooth exosporium
is about 2 p. thick. Line of dehiscence thin, about 2/3 of the radius. Along it
there is a darker line of about 2 p. width.

Differential diagnosis: It most resembles the species described by
KrurzscH in 1962 (Atlas I, p. 66) by the name Hydrosporis levis, but it is
larger with a thicker exosporium.

Remarks: Remains of Azolla were reported by PacrrovA from the Oligo-
cene of Ceské Budejovice (1960%, pp. 55-57), and by Krurzscu (1962, Atlas
I, pp. 70-72) from the German Tertiary by the name Azollu bohemica PAcLTOVA
1960.

Remains and microspores of Azolla filiculoides L. were reported by Duicax
from the Australian Quaternary (1956, pp. 1-13, Pl. 2). Her figures and also
ErpTMAN’s living Azolla filiculoides (1957, p. 50) much resemble the new
species.

* For more data and literature about the occurrence of Azolla, see the cited papers
by Pacrrovi and Duicax.



372 (140)

Phylum: GYMNOSPERMAE

Subphylum: PTERIDOSPERMOPHYTIN A

Classis: Cyeadopsida

Ordo: Cycadales

Familia: Zamiaceae

Genus: Cycadopites WoDEHOUSE 1933 ex WiLsoN et WEBSTER 1946

WobpEHOUSE’s genus Cycadopites (1933, p. 494) is a nomen nudum. The
genotype, established by WiLsox and WEBSTER (1946, p. 274) by the name
Cycadopites follicularis, came from the Tertiary of Montana.

Cycadopites miocaenica n. sp.
Plate XXVIII, Fig. 1, 3

Holotype: Borehole Zgv.-59, sample No 13, slide No 2, 29.7x 115.5.

Locus typicus: Zengbévarkony.

Stratum typicum: Helvetian fish-scale-bearing sequence grey clayey silt, borehole Zgv.-59,
depth 30.9 to 34.0 m.

Diagnosis: Spindle-shaped pollen, of 34 by 18 u size; on its ventral side
between the two poles there is a furrow with a prominent rim on either side.
The surface of the exine is completely smooth.

Differential diagnosis: The Mecsek Mountains specimen does not re-
semble unequivocally Cycadopites follicularis WiLsoN and WEBSTER 1946,
apart from the small difference in size, the new species is less elongate and the
rim of the furrow does not turn so smoothly at the poles. Therefore, it seemd
to be indicated to establish a new species for the Mecsek Mountains form.
Having studied five living American species of the genus Zamia (WODEHOUSE
1935, p. 238) stated: “The grains are exactly alike in all observable respects.”
A photo by M. KepvEs of the pollen of living Zamia obidensis Ducke much
resembles our new species, both in size and morphology (see Plate XXVIII,
Fig. 2).

Scarce in our material.

Sample No 20 (46.8 to 48.5 m depth) of this same borehole yielded an
epidermal fragment of 315 by 130 w size (Plate XXVIII, Fig. 4, Plate XXIX,
Figs. 1-2). The remainder (slide 1, cross table number 36.1X106.8) is cyca-
daceous in the opinion of Prof. P. GREGUSS, with countersunk stomatasurround-
ed by guard cells. The epidermal cells are relatively elongate. Prof. GREGUSS
was kind enough to put at my disposal original photos of the epiderms of
Zamia recurvata Ducke (Plate XXVIII, Fig. 5) and Macrozamia miqueli
A. Dc., which correspond in stomatal structure with the epidermis in my
material. These two data (the pollen and the epidermis) suggest the presence
of some species of Zamia in our material.
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Subphylum: CONIFEROPHYTINA

Classis: Ginkgopsida

Ordo: Ginkgoales

Familia: Ginkgoaceae

Genus: Ginkgoretecting MALJAVKINA 1953

Ginkgorelectina neogenica n. sp.
Plate XXX, Fig. 2, 3

Holotype: Borehole H.-53, sample No 11, slide No 1, 41.1 X115.3.

Locus typicus: Hidas.
Stratum typicum: Sarmatian, dark grey clay-marl, borehole H.-53, depth 479.1 to 482 m.

Diagnosis: Spindle-shaped pollen of 30 by 12 u size. The colpus on its
ventral side tapers to more or less acute points at the two poles. Exine thin
(about 1 p) easily crumpled.

Differential diagnosis: There are a number of genera whose names refer
to Ginkgo and partly to some definite species of Ginkgo. Some of these were
described from the Palaeozoic (Ginkgocycadophytus SAMOILOVITZ 1903 Per-
mian, in. R. Por., Synopsis II, 1958, p. 93 and Ginkgaletes LUBER 1955, Per-
mian, 1. c. p. 94). Even apart from the difference in age, both differ also morpho-
logically from our form; in the case of this genus, a morphological difference
is not so significat, though. MALJAVKINA’s form (1959, 1. c.), which morpho-
logically resembles the Mecsek Mountains form, is much larger, wherefore
I prefered to establish a new species. In THOMSON and PFLUG’s genus Monocol-
popollenites, M. zievelensis PFLUG might be a Ginkgo, too (1953, p. 62), but
neither this form, nor M. ingens Prrua (l. c.) is identical with our form. Also
on the basis of the pollen of living Ginkgo figured in ERpT™MAN 1957, p. 21
and in KEDVES 1961, the affinity of our form to some species of Ginkgo seems
probable.

Remarks: The occurrence of macrofossil Ginkgo in the Mecsek Mountains
Miocene is recorded by PALFALVY (1964, p. 186; Ginkgo adiantoides UNG.).
The pollen is not abundant but persistent in our Miocene and Pliocene material,
with a size range of 21 to 43 ..

Classis: Coniferopsida
Ordo: Pinales (Coniferales)

The lack of comprehensive studies on living coniferous pollen renders
the indentification of fossil coniferous pollen one of the most difficult paly-
nological tasks. The few well-known Central European species are readily
distinguished in the Pleistocene; in the Pliocene, it is usual to distinguish,
besides the types Cedrus and Dacrydium, a Pinus silvestris type RUDOLPH,
a Pinus haploxylon type RuporpH, Picea, Abies; two types of Tsuga, Sciado-
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pitys, bladderless coniferous pollen (partly on the hasis of KLAUSs manusecript
thesis), and Laricoidites. According to WiLLis (1957, p. 169), there are 380
living species of conifers. In the Tertiary, this figure was presumably much
larger and the distinction of the forms is substantially hampered by the lack
of an adequate knowledge of various aspects of the problem.

The attempt at systematizing the coniferous pollen in our material is
based on the literature available, particularly ERDTMAN (1957), ZAKLINSKATA
(1953, 1957), TromsoN and Prruc (1953). R. PoroNit (1956, 1958, 1960:
Synopsis I, 1T, ITI) and partly on studies of living material.

Familia: Abietaceae — Pinaceae
Subfamilia: Pinoideae
Genus: Pityosporites SEWARD 1914

Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953

This species is to be treated as a collective category that includes the
representatives of numerous species. It cannot be considered sinonymous
with RuboLrH’s Pinus sylvestris type, although even that type was intended
by RuporpH (1935, p. 259) to accommodate several species: I divided it on
a morphological basis in two groups in a Pliocene material (NAGcy 1958, pp.
38-40). Also in the present instance, I have carried out a morphological classi-
fication, although without the aim of identifying the fossil Pinus species of my
material either with the figures of ERpDTMAN (1943, 1957) or of other authors.

Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 Type “A”
Plate XXIX, Iig. 7

Pollen of 47 to 80 p. length, 30 to 45 u height, with bladders more than
hemispherical. The pollen bodies themselves are about twice as big as the
bladders. The bodies bear no marked exine ridge, the surfaces are relatively
delicately sculptured and also the reticulum of the bladder is rather delicate.
Pollen of this type is not abundant but persistent from the Lower Helvetian
to the Pliocene. The type presumably includes numerous species.

Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 Type “B”
Plate XXIX, Fig. 3, Plate XXX, Fig. 6

Forms 60 to 90 p long, 35 to 45 u. high in the lateral position, up to and
over 50 p. high in the dorso-ventral position. Both the body and the bladder
are irregular of shape, frequently crumpled. Most grains bear narrow ridges
of exine.
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Also this form is persistent over the entire Mecsek Mountains Neogene,
but most abundant in the Helvetian. The type presumably includes numerous.
species.

Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 Type “C”
Plate XXIX, Fig. 4

Elongate pollen of 50 to 73 p. size. The body is 40 to 58 u long, 20 to 38
high. The bladders, relatively small (between 25 and 35 p), are of the “silve-
stroid”’ type, with a rather delicate reticulum. The body is delicately granulate,
less so on the ventral side.

In our material the type occurs from the bottom of the Helvetian to the-

bottom of the Sarmatian.

Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 Type “D”
Plate XXIX, Fig. 6

Pollen of 40 to 73 p size and “‘labdacus” type. Body 25 to 40 p. in dia-
meter, usually round, massive, or at least massive on the margin; surface less
ornamented, at most granulate. The margin of the body exine is either entirely
smooth or wavy. Bladder 15 to 30 u (according to the size of the body), round-
ish, delicately reticulate. Exclusively in the terrestrial Helvetian (borehole
Szaszvar-8).

It might represent the Podocarpaceae: the establishing of its affinity will
require further research.

Pityosporites thunbergiiformis n. sp.
Plate XXX, Fig. 1, 4

Holotype: Borehole Zgv.-59, sample No 13, slide No 1, 34.6 X 117.5.

Locus typicus: Zengbvéarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence grey clayey silt. Borehole-
Zgv.-59, depth 30.9 to 34.0 m.

Diagnosis: Silvestris-type pollen of 85 . full length. Body 60 by 50 w.,.
covered with granulae of various size. In the dorsoventral direction, the exine
is about 3 p. thick, wavy, densely baculate; ectexine about 2, endexine about
1 p. thick. In the direction of the bladders, the exine thickens to about 6 or
7 1 and its sinuosity becomes broader. In the dorsoventral position, the blad-
ders are seen to be of 50 by 30 w size. They are more than hemispherical, with
smooth borders. At the point of adhesion, on the outer side of the bladder,
the grains of the exine’s reticulum are smaller, whereas at the middle of the
bladder they attain 5 p.
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Differential diagnosis: From the species thus far described of Pityospori-
tes, it differs in the exine structure of the body and in the large grains about
the middle of the bladder.

Remarks: Fairly frequent up to the Pliocene. Of ERDTMANs figures (1957,
p- 36) it most resembles in size and morphology the pollen ot Pinus thunbergii
ParL. IKUSE’s (1956, Pl. 45, 32-34) figures of P. thunbergii also much resemble
our fossil species.

Pityosporites zaklinskaiana n. sp.
Plate XXXI, Fig. 1, 2

Derivatio nominis: In honour of Palynologist E. D. ZAKLINSKAIA, Moscow.

Holotype: Borehole Zgv.-59, sample No 13, slide No 1, 33.4 X 101.8.

Locus typicus: Zeng6varkony.

Stratum typicuwm: Helvetian, fish-scale-bearing sequence, grey clayey silt. Borehole Zgv.-
59, depth 30.9 to 34.0 m.

Diagnosis: “Silvestroid” pollen of 80 u full diameter. Body large, 70 by
45 w, finely reticulate, with a ridge about 2.5 or 3 p. tall on its proximal side.
Bladders small, 30 by 23 p., strewn with a reticulum of about 2 to 3 p grain
size, denser on the borders.

Differential diagnosis: Distinguished from the other species of the genus
by its peculiar large body and small bladders.

Remarks: Similar forms (as far as can be recognized on her small figures)
were reported by ZAKLINSKATA (1954, Plate I, Figs. 11 to 12) from the Palaeo-
gene of Kazachstan by the name “Pinus sectio Banksiana’.

Genus: Abietinaepollenites R. Por. 1951.

Abietinaepollenites microalatus (R. Pot. 1931) R. Por. 1951

The holotype was figured in 1931 from the Miocene and described in
1934 by the name Pollenites microalatus by R. PoToNti (Arb. Inst. 4, p. 49).
On the basis of Pliocene material (Miocene according to KruTzZScH, 1963,
Atlas II, p. 56), Ruporrr established the so-called Pinus haploxylon type.
On the basis of studies on living material, he stated (1935, pp. 253-254) that,
except for Pinus strobus 1., the members of the haploxylon section of the Pinus
genus exhibit pollen forms of identical type. He presented the two types
(silvestris and haploxylon) as examples to be followed, and although we cannot
use them nomenclaturally, we practically use his morphological finding as
a basis.

In our material, this species occurs in there forms: one large, one smaller
and one rather modern (cf. Nagy 1958. pp. 41-43: a list of synonyms is also
given there).
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Abietinaepollenites microalatus (R. Por. 1931) R. Por. 1951 ssp. microalatus
: Plate XXXI, Fig. 4

Pollen of 50 to 66 w size, with bladders as high as the pollen body. The
ornament is a reticulum, more delicate on the body than on the bladders.
Ridge very vague, exine 1.5 p. thick.

This form agrees with the so-called ancient form of Pinus haploxylon
(the type which I described from the Matra Foreland Pliocene: 1958, pp.
41-42). In the Mecsek Mountains material it extends into the Pliocene, but is
less abundant than in the Miocene.

DELcOURT and SPRUMONT (1955, pp. 51-52) mention its occurence in the
Wealden and the Cenomanian; R. PoToNIE recorded it in the Miocene lignite
of the Lausitz (1958, p. 61).

Abietinaepollenites microalatus (R. Por. 1931) R. Por. 1951 ssp. major R. Por.
1951
Plate XXX, Fig. 5

Haploxylon type pollen of 66 to 103 . size, in which the structure elements
of the body differ widely in size range from those of the bladder; consequently,
this cannot be a picea-type pollen. The bladders are wide-spaced. There is no
exine ridge. ’

This form presumably also includes representatives of several species. Fre-
quent in the bottom part of the Helvetian, it extends into the Pliocene: the
Pliocene specimens are slightly larger.

Concerning type major, DELcoURT and SPRUMONT (l. c., p. 52) cite Ross
(1953, p. 34) who reported pollen whose size relegates it rather to the sub-
species Abietinaepollenites microalatus microalatus (they mention forms of 40 p.
size; 1. c.).

Abietinaepollenites neogenicus n. sp.
Plate XXXII, Fig. 3, 4

Holotype: Borehole Zgv.-59, sample No 22, slide No 1, 42.7x110.3.

Locus typicus: Zengbévéarkony.

Stratum  typicum: Helvetian, fish-scale-bearing sequence, silty clay-marl, borehole
Zgv.-59, depth 51.3 to 56.0 m.

Diagnosis: Haploxylon type pollen of 79 u. full diameter. Body size about
45 by 45 p., finely reticulate with a small exine ridge about 2 to 2.5 y. tall.
Bladders hemispherical, with reticulum, with meshes of about 3 to 4 w. The
bladders spaced about 10 p. apart, adhere to the dorsal side.

Differential diagnosis: It differs from the other haploxylon-type pollen
mainly in the wider spacing of the bladders, wherefore in the dorsoventral
position the pollen is not so smoothly elliptic as A. microalatus microalatus,

10 MAFI Evkoényv LIL 2.
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but smoother than the ancient type of A. microalatus major. In size, it ranges
between these two, with diameters from 65 to 79 p.
Not too frequent in the Middle Miocene and the Pliocene.

Subfamilia: Abietoideae
Genus: Tsugaepollenites R. Pot. et VENITZ 1934.

1933. T'suga WopeHOUSE in Tertiary Pollen II. p. 491.

1934. T'sugaepollenites R. Por. et VENITZ in Arb. Inst. Paldob. 5. p.17.
1937. Tsuga-pollenites R. Por. RAaTz in Abh. Preuss. Geol. L. A. 183. p. 15.
1953. Zonalapollenites n. g. PFLUG in Palaeontogr. 94. B. p. 66.

Tsugaepollenites igniculus (R. Por. 1931) R. Por. et VENITZ 1934

1931. Sporonites igniculus R. Por. in Braunkohle H. 27. p. 556, Abb. 2.
1934. Tsugae-pollenites igniculus R. Por. et VENITZ in Arb. Inst. Paldaob. 5. p. 17. 1.
T. 8. fig.

I have classed a few pollen grains of about 50 . size with PoToNIE’s ori-
. ginal form. Compared to the preceding one, this form is much scarcer.

Tsugaepollenites igniculus (R. Por. 1931) R. Por. et VeNiTz 1934,
forma maximus RAaaTz 1937
Plate XXXI, Fig. 5

The from described by R. Poroxtg from the German Miocene is of 35 p.
size (1934, 5., p. 17). RaaTz (1937, p. 15) mentioned a variety of 72 p size;
by the name forma major: R. PoroNig (1951) applied this same name to a
specimen of 71 p. size. NaGgy (1958, pp. 50-51) recorded as f. major some grains
in the 60 to 110 u range. In the Miocene and Pliocene, the present form is
most abundant among the pollen of this form group.

Tsugaepollenites viridifluminipites (\WobnerousgE 1933) R. Por. 1958

1933. T'suga viridi — fluminipites n. sp. WoDEHOUSE in Tertiary Pollen II. p. 491, 14.
1953. Zonalapollenites viridifluminipites (WopEH.) n. c¢. THOMS. et Pr. Palaeontogr.

94. B. p. 67.
1958. T'sugaepollenites (al. Tsuga) viridifluminipites (WODEHOUSE sp.) in THOMSON et
Prrue — R. Por. in Synopsis II. p. 48.

Pollen corresponding to living T'suga canadensis CARR. occurred in just
two specimens in the Pliocene of horehole Hidas-53.
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tenus: Piceapollenites THIERGART 1938

R. Poroxig described this form in 1931% by the name Piceapollenites
alatus. In 1934 (Arb. Inst. Palidobot. 5. p. 18) he raised the diagnosis of Picea ?
pollenites alatus, described by PoroxNii et VENITZ from a Miocene lignite, to
the l‘ank of a generic dlagnosm (Synopsis I1. p. 64). In 1934 (1. ¢.), PoTONIE
stated: “Exine an ihrer dicksten Stelle zwischen den Luftsiicken bis etwa
5 u., also dicker als bei meisten Pinus-Arten.” In 1958, he restated this same
morphological feature (1. c¢.) as follows: “‘Kamm’, d. h. optischer Quer-
schnitt der proximalen Kalotte, kriiftiger als bei Abiespollenites”. This state-
ment is not corroborated by the fossil evidence at my disposal. A survey of
literature (see for details NaGy 1958, pp. 43-45) and a study of pollen from
living plants convinced me that it is preferable to rely primarily on THIER-
GART’s rather incomplete diagnosis from 1938, in which he does not mention
the ridge at all, and uses, as a basis of comparison, the pollen of living Picea
abies (L.) ARST. Also in TH1ERGART’s figure (. c. PL. 24, Fig. 5) it is ]mld to
establish the size of the ridge.

TroMsoX and Prruc (1953, p. 68) apply in full the diagnosis of living
Picea species to the pollen of the “alatus” type, which is also a contradiction.
I propose to describe, for the time being. the “piccoid” form, present in our
material, as a new species.

Piceapollenites neogenicus n. sp.
Plate XXXII, Fig. 1

Holotype: Borehole Zgv.-59, sample No 22, slide No 1, 29.6 X 109.9.

Locus typicus: Zengévirkony.

Ntratum typicuimn: Helvetmn fish-scale-bearing sequence, silty clay-marl, horehole Zgv.-59,
depth 51.3 to 56.0 m.

Diagnosis: A pollen of 112 u. full length. Body about 90 p. long, 60 p. wide.
Exine finely reticulate, about 3 u thick at the ridge. Air bladders 40 u long,
60 u wide, about hennsphemcal in shape, reticulum of their exine slwht]v
lmwher' the structure passes gradually into that of the hody.

szferentml diagnosis: Includes morphologically the pollen corresponding
to the diagnosis of Pityosporites alatus (R. Por. 1931) TroMsoN et Prrva
1953 (1. c.), but only those in the 60 to 120 . size range.

Remarlks: Some smaller specimens presumably corresponding to Picea
omorica. PURKYNE might be separated from the new species. However, the
problem is not so simple as it seemed on the basis of my Pliocene material
of 1958 (I. ¢.), because distinction is to be made on the basis of morphological
differences, which suggest the presence of more than just two species. This
collective form of Picew pollen occurs from the bottom of the Helvetian to,
and including, the Pliocene. The common features of the forms subsumed
here include a more delicate structure and differences in the position of the
bladders.

# For a list of synony s see Nacy 1958, p. 43,
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Genus: Pseudotsugoidites (R. Por., THoMS. et THIERG. 1950) emend.

1950. Pscudotsugoidites R. Por., THOMS. et THIERG. in Geol. Jb. 65. p. 48.

The authors gave this name as a nomen nudum, as stated by R. Porox1g
in 1958 (Synopsis II. p. 78). The generotype below refers to a form recalling
Erpryax’s figure (1957, p. 40) of living Pseudotsuga.

Generotype: Pseudolsugoidiles mecsekensis n. sp.

Diagnosis: Spheroidal, bladderless pollen with thin, smooth exine, which
locally thickens into minute peaks and thins out on the distal side.

Differential diagnosis: Inaperturopollenites magnus (R. Pot. 1934) TH.
et Pr. 1953 —referred to the living genus Larix—is finely granulate or ver-
rucate.

Pseudotsugoidites mecsekensis n. sp.
Plate XXIX, Fig. 5

Holotype: Mecseknadasd, slide No 1.
Locus typicus: Mecseknddasd.
Stratum typicum: Helvetian, fish-scale-bearing sequence, clay-marl.

Diagnosis: Spheroidal pollen of 80 u. size. Exine about 1.5 p thick, locally
thickened at 4 or 5 points into prominences 2 p tall; smooth otherwise.

Remarks: One specimen in the material of the macrofloral locality above
the village of Mecseknadasd. Macrofossils of Pseudotsuga are known from the
European Tertiary (ANDREANSZKY 1954, p. 148).

Genus: Abiespollenites THIERGART 1938

Abiespollenites absolutus THIERGART 1938

Pollen in the 70 to 170 . size range. Body minutely reticulate, less orna-
mented on the ventral side, with an exine ridge 5 to 10 p. tall (partly in de-
pendence on the size of the pollen grain). Bladders, usually more than hemis-
pherical, resemble in the lateral position those of the Pinus silvestris type.
The bladders bear a coarse-grained reticulum. Some of the pollen grains are
intensely crumpled, conodcd difficult to study (for description and literature
see R. PoToNTE 1958 p- 63 and NaGyY 1958 pp. 45-46). Persistent in the Mecsek
Mountains material even more frequent in the Pliocene. The species is to be
regarded as a collective category. Rather than giving a specific description,
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THIERGART compared the species with living Abies (1938, p. 306). Raarz
only gave dimensions (1937, p. 16). The species should by all means be sub-
(11v1ded further as soon as more knowledge concerning living conifers will
be available.

Abiespollenites crassus n. sp.
Plate XXXIV, Fig. 2

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, cross table number 32.1<114.9.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey, silty clay-marl, borehole
Zgv.-59, depth 63.0 to 65.0 m.

Diagnosis: Pollen of 99 p. full length. Body about 50 by 62 p. Surface
of exine wavy, 3 to 4 u thick. Ectexine “a” densely baculate; ectexine “bh”
consists of wider-spaced bhacula. Bladders about 50 by 50 1., more than hemi-
spherical. The surface is reticulate, coarser (3 to 5 p.) at the middle, finer near
the borders.

Differential diagnosis: It is the large bladders, and the relatively thinner
exine of peculiar structure that distinguish the new species from A. absolutus
THIERG.

A few .specmxens of 88 to 116 . size in the deep cores (Nos. 24, 25, 27) of
borehole Zengévarkony-59.

Genus: Keleleeriaepollenites n. g.

Generotype: Keteleeriaepollenites komloensis n. g. n. sp.

Diagnosis: Disaccate pollen of relatively delicately reticulate exine;
body without ridge; bladders more the hemispherical and more coarsely
reticulate.

Differential diagnosis: The genus most resembling the new one is Abiespol-
lenites THIERGART, which differs, however, from the new one by its heavier
exine structure and marked ridge.

Remarks: Pollen grains of 70 to 135 u. full diameter, scarce but persistent
in the entire Mecsek Mountains Neogene. The decision, whether the small
differences in morphology or possibly in size justify the distinguishing of
species would, require the study of living Kefeleeria. So far, the pollen of living
Keteleeria davidiana (BETRAND) BEISSN. is known. The genus Keteleeria has
four living species in China (WiLLis 1957, p. 353.). For more detaile about the
fossil genus Keteleeria, see NAGY 1958, pp. 46-47.
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Keteleeriaepollenites komldensis n. g. n. sp.
Plate XXXITV, Fig. 1

Holotype: Borehole K.-120, sample No 18, slide No 1, 29.3 X 117.2.

Locus typicus: Komlé.

Stratum typicum: Helvetian, fish-scale-bearing sequence, light grey clay-marl, borehole
K.-120, depth 178.0 to 178.8.

Diagnosis: Disaccate pollen of 110 p full diameter. Body 90 by 58 u,
finely reticulate, exine about 1.5 p thick. Bladders 53 by 40 p, more than
hemispherical, covered by a reticulum consisting of grains of 2 to 5 p. size.

Differential diagnosis: see the generic description.

Genus: Inaperturopollenites TH. et Pr. 1953

Inaperturopollenites cf. magnus (R. Por. 1934) TH. et Pr. 1953
Plate XXXII, Fig. 2

Our large, elliptic pollen grain of 137 u size cannot be placed here with
all certainty. Its exine is thick, about 5 u, granulate, or perhaps finely ver-
rucate. Few specimens in the Pliocene of borehole Hidas-53 (the figured
specimen was found at 147.5 to 148.5 m depth). The genus Lariz might be
mentioned in this connection with a very great deal of caution. PRAGLOWSKI
(1962, p. 63) states the maximum size of Larix decidua MiLL. to he 90 .,
whereas ERDTMAN (1954, p. 132) admits 102 p.*

Genus: Cedripites WODEHOUSE 1933

In 1958, CourEr (p. 154, Pl 29, Figs. 5-6) established the genus Parvisac-
cites as a complement to WoDEHOUSE’s valid genus. I feel this is superfluous,
because the differences can be taken care of on the specific level.

Cedripites szdszvdarensis n. sp.
Plate XXXIII, Fig. 2

Holotype: Borehole Sz.-8, sample No 218, slide No 1, 45.8x 114.5.

Locus typicus: Szdszvar.

Stratum typicum: Helvetian, terrestrial sequence, grey clay-marl, borehole Sz.-8, depth
433.6 to 433.8 m.

* See further ManuM (1962, bp. 38-40).
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Diagnosis: Pollen of 66 by 45 u size, provided with a roundish bladder.
Body very delicately reticuloid, exine thin (ridge about 1 to 1.5 p tall). In the
dorsoventral position, the two bladders pass gradually into the body, except
that their surfaces are slichtly more reticulate. Bladder diameter 15 to 20 .

A specimen in the lateral position was encountered in this same sample
(Slide No 1, 41.8 X 115.6), (Plate XXXV, Fig. 6). I have designated this lateral
specimen as isotype (according to the Code, 1961, p. 7).

Differential diagnosis: The new species differs from Cedripites eocenicus
WobgHOUSE (1933, pp. 490-491) by shape and by the body-size-to-bladder-
size ratio.

Remarks: Besides the Szdszvar borehole, this form has occurred in rather
subordinate numbers in boreholes Koml6-120 and Zengévarkony-45. It has
not heen encountered in cores younger than these.

Cedripites deodaraeformis n. sp.
Plate XXXV, Fig. 2

Holotype: Borehole Zgv.-59, sample No 22, slide No 1, 37.5x 110.0.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl, borehole
Zgv.-59, depth 51.3 to 56.0 m.

Diagnosis: “Cedroid” pollen of 91 p. full diameter. Body 60 by 60 w., heavily
reticulate ; the slightly wavy ridge of 3.5 to 4 wu passes over to the bladders,
and flares out on them. Bladders about 43 by 50 i1, even more coarsely reticulate.

Differential diagnosis: The new species differs from the two preceding
ones by the peculiar development of the ridge.

Highly similar to the pollen or living Cedrus deodara LoxND. A form scarce
but persistent from the Middle Miocene to the Pliocene, in the size range 53
to 120 p.

Remarks: PALFALVY (1964, p. 186) reported a macrofossil of Cedrus mio-
cenica L.AUBY from the Helvetian-Tortonian flora of the Mecsek Mountains.

Cedripites crassus n. sp.
Plate XXXV, Fig. 1

Holotype: Borehole H.-53, sample No 1, slide No 2, 19.5 X 87.5.
Locus typicus: Hidas.
Stratum typicum: Upper Pannonian clay-marl, borehole H.-53, depth 73.3 to 89.5 m.

Diagnosis: “‘Cedroid” pollen of 114 p. full length. The body of about 90
by 50 p size can hardly be distinguished from the bladder. The heavily reti-
culate exine passes gradually into the bladder of about 45 by 55 p. size which
is broad-based and recurved cloak-like. The body is spanned by a ridge 4 to
5 u tall on the average but up to 12 p. locally.
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Differential diagnosis: C. deodaraeformis n. sp. differs by its size and orna-
ment from C'. crassus n. sp. A few specimens in the Pliocene material of hore-
hole Hidas-53.

Familia: Taxodiaceae—Cupressaceae

Studies on the pollen of the living plants have revealed that, except for
the rather conspicuous genus Sciadopitys, pollen grains of the two families
are very difficult to distinguish (cf. Nacy 1958, pp. 53-61, and 130-135,
with a copious literature). The Mecsek Mountains material studied so far
(including also the Hidas Mine samples) has revealed this form group to be
much less abundant than was suggested in reference cited above. The group
termed ‘‘bladderless Coniferae s. str.” by KrAus* was most abundant with
35 percent in sample 6, seam 1, Hidas mine.

I agree with MaNuM (1960, pp. 40-42) in considering the papillate forms
as distinguishable in the fossil material. As far as I had the occasion to find
out, taxodiaceous pollen is characterized by a thicker exine than cupressaceous
pollen. As suggested by Maxum (l. c.), some taxonomically far-way specimens
are liable to be placed here time and again. The wear and tear due to corrosion
and fossilization is not adequetaly known, either, although it may affect just
the main difference between Taxodiaceae and Cupressaceae, viz. the thickness
of the exine. Nor does the separation of the ‘‘Zéatus” forms bring the problem
nearer to a solution. Any spherical pollen assumes this form when split open.
I have divided into three groups the pollen grains belonging here of the Mecsek
Mountains material. In addition, I have discriminated some species. The three
morphological groups are as follows:

1. Smooth forms with thicker exine

2. Smooth forms with thinner exine

3. Forms with finely granulate exine

Genus: Taxodiaceaepollenites KreMr 1949

Taxodiaceaepollenites sp.
Plate XXXIV, Fig. 3-5

1. Forms with thicker exine: grains in the 14 to 33 p size range, with
an exine about 1 p thick, which have more or less preserved their roundish
shape. In some specimens, the papilla is at the middle of the equatorial plane.
Exine smooth or intragranulate. I suppose this group to be taxodiaceous.

* See the unpublished dissertation of Kraus (1950).
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2. Forms with thinner exine: grains in the 17 to 40 u size range, exine
about 0.5 p. thick, smooth, occasionally intrapunctate. More often crumpled,
owing to the thinness of the exine. The exine morphology of the few split-open
specimens in our material suggests the family Cupressaceae (NAGY, 1958,
p. 61).

3. Forms of granulate surface: this group presumably includes cupressa-
ceous and cephalotaxaceous pollen. Roundish grains of 23 u size. with finely
granulate surface. As to size and morphology, the genera Callitris and Diselma
(ErpTMAN, 1957, p. 10, 18) enter into consideration. Occurrence in borehole
Hidas-53 particularly in the Helvetian section, and in borehole Zeng6varkony-
45 at large.

The species I have placed into various taxonomic units are the following..

Familia: Taxodiaceae
Genus: Sequoiapollenites THIERGART 1938

Sequoiapollenites polymorphosus THIERG. 1938
Plate XXXV, Fig. 4-5

Specimens with papillae of 27 to 33 . size: the length of the papilla could
actually be measured on one specimen only (10 ): I consider it to belong to
the group of Sequoia, together with the rest of the specimen which exhibit
papillae. The specimens were found in the Helvetian, Tortonian and Sarmatian
samples of borehole Hidas-53.

Genus: Cunninghamiaepollenites (WoDEHOUSE 1933) n. c.
1933. Cunninghamiac WopEHOUSE Tertiary Pollen 11. p. 495, 17. fig.

In 1958 SZAFER (p. 11) described—from the Tortonian of Stare Glivice—a
plant macrotossil by the name Cunninghamia ewropaea. From the same ma-
terial, J. Oszast (l. c., p. 9) reported pollen grains of Cunninghamia (1. c.,
Pl. 2, Fig. 17). PALFALVY reported a remain of Cunninghamia sp. from the:
Helvetian and Tortonian of the Mecsek Mountains (1964, p. 186).

Cunninghamiaepollenites lignitus n. sp.
Plate XXXIV, Fig. 6

Holotype: Hidas mine, seam 11, sample No 6, slide No 2, 34.2X112.8.
Locus typicus: Hidas. o
Stratum typicum: Tortonian, lignitic sequence.
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Diagnosis: Roundish pollen grain of 36 u. size, with a minute pore aperture
in its intragranulate exine. Radial, fold-like lines issue from the pore towards
the border of the grain. The ectexine surrounds the body as a delicate, finely
intrapunctate veil. One specimen so far. Possibly another specimen of 19 u
size from the same sample can also placed here.

Differential diagnosis: There is only one contour drawing of the genero-
type. It is peculiarly crumpled, torn open and granulate. The Mecsek Mountains
species is smooth and untorn. This difference precludes any identification
with the generotype and makes it preferable to establish a new taxon.

Genus: Sciadopityspollenites Raarz 1937

Sciadopityspollenites serratus (R. Por. et VENITZ 1934) RAATZ 1937
Plate XXXIII, Fig. 5 )

For a list of synonyms, see NAGY, 1958, pp. 52-53. Furthermore: i
1958. Sciadopityspollenites serratus (R. Por. et VEN.) Raarz — in R. Por. Synopsis
II. p. 81.

Seiadopityspollenites serratus is scarce in our material: it occurs in the
35 to 54 p size range. In this respect, it best fits the specimens recorded by
Maxum (1962, p. 42). The specimens described by Raarz (1937 p. 13) are
larger (41 to 60 w). The few specimens I found in my Maétraalja material
(NaGY 1958, p. 53) are smaller (30 to 40 p.). Its European stratigraphic range
has been determined as Eocene to Pliocene (THIERGART 1949, KIRCHHEIMER
1950, KrutzscH 1957, NAcY 1958).

Most authors refer this species to the living Japanese species Sciadopitys
verticillata STEB. et Zucc., but there is no statisfactory evidence for a specific
identification (see KiRCHHEIMER 1950, MaxuM 1962).

Familia: Cupressaceae
Genus: Chamaecyparidipollenites n. g.

Generotype: Chamaecyparidipollenites flexuosus n. g. n. sp.

Diagnosis: Roundish pollen grains of small size. The ectexine, loosely
separated from the endexine, lends an irregular outline to the grain. Surface
unevenly intragranulate.

Differential diagnosis: The loose ectexine suggests the genus Cunninghamia
but the ectexine of Cunninghamiaepollenites is even more definitely separate;
also, the pollen grains of this genus possess pores.
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Remarks: T have established the fossil genus on the basis of its morpho-
iogical similarity to ERDTMAN’s (1957, p. 26) figure of the pollen of Chamaecy-
paris pisifera, ENDL. The genus Chamaecyparis occurs in East Asia (Taiwan,
Japan), on the Pacific coast of North America and in Florida (KrtssMany
1960, p. 48). The living species exhibit a wide variety of ecologic requirements.
Chamaecyparis pisifera thrives on wet valley floors in Japan (l. ¢. p. 103),
Ch. thyoides (L.) B. 1. P. in North American swamps.

Chamaecyparidipollenites flexuosus n. g. n. sp.
Plate XXXV, Fig. 3

Holotype: Borehole H.-53, sample No 13, slide No 2, 32.6 X 113.5.
Locus typicus: Hidas.
Stratum typicum: Sarmatian, greyish green clay-marl, borehole H.-53, depth 444 m.

Diagnosis: Roundish pollen of 27 u size; exine 1.5 p. thick. Ectexine
perhaps slightly thinner than endexine: the two are separated locally.

Differential diugnosis: see generic diagnosis.

A few specimens in our material.

Familia: Araucariaceace
Genus: Araucariacites Cooksox 1951

1947. Granulonapites (Araucariacites) CooksoN Plant Microfossils p. 130.

1951. Araucariacites CooksoN — in Co0KsoN et DurcaN, Tertiary Araucariaceae from
South-Eastern Australia, Biol. Sci. 4. 4. p. 442,

1953. Araucariacites genus CooksoN ex CouPER — Upper Mesozoic and Cainozoic ete.
p. 39.

The generic name Araucariacites was applied in brackets by Cooksox
(1947, p. 130), in the sense of ErDTMAN's (1947) “‘nomen typicum concretum’ .
However, in 1951 she dropped the “‘nomen typicum abstractum’ (see above).

The holotyvpe of the genus Araucariacites was defined in 1953 by COOPER

(. ¢.).

Araucariacites komloensis n. sp.
Plate XXXVI, Fig. 1

Holotype: Borehole K.-120, sample No 105, slide No 2, 46.1x104.0.

Locus typicus: Komlé.

Stratum typicum: Helvetian fish-scale-bearing sequence dark grey sandy marl, borehole
K.-120 depth 372.0 to 374.4 m, presumably secondary.

Diagnosis: Inaperturate spheroidal pollen grain of 85 p. diameter. Exine
structure: ectexine (sexine) granulate or baculate (pilate), about 1 to 1.5 p.
thick, endexine (nexine) thick, locally up to 2 ., thinner elsewhere; beneath
it the endexine “b’’ is thin, line-like. This endexine structure gives the impres-
sion of a delicate reticulum in surface view. The wall bears secondary folds.
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Differentiul diagnosis: The new species agrees with the diagnosis of
Araveariacites hungaricus described by M. DEAk (1964, pp. 112-113) from
the Upper Aptian of the Bakony Mountains: “Pollen & contour rond ou ovale,
exine finement granulée” (1. c. p. 112); except that the new species is much
larger, with a much finer granulation. CooksoN (1947, Kerguelen Arch. p.
131), refering to ErRDTMAN and to her own observations, also states the pollen
to be granulate. Whereas the figure in ERDTMAN 1957 (p. 9, Fig. 7) refers only
to the exine structure, his painstaking description and figures in 1965 (pp.
17-20) confirm the necessity of pldcing our form into this genus. Our form
is closely related to the figures of in situ specimens in ERDTMAN 1951 (PL 2,
Figs. 14-15). Considering the figures, and also the considerable geographical
distance, it seemed more reasonable to describe the form as a new species.

Remarks: The size of our form coincides with the maximum size of pollen
grains of the living genus Arawcaria as stated by CooksoN and DUIGAN
(1951, 1. c., P 2, Figs. 14-15).

One specimen in my material, in a sample is derived from a hypothetical
brackwater deposit which yielded, also Baltisphaeridium brevispinosum
(E1s.) E1s. This latter form suggests redeposition; hence, the new form is
presumably redeposited, too. This is confirmed by TscrHupy’s figure (1965,
Fig. 1) of an Araucariacites from the Upper Cretaceous of the Appalachian
Ranges, which strikingly resembles the new species.

According to G. ANDREANSzKY (1954, p. 147), the family Araucariaceae,
now restricted to the southern hemisphere, thrived also on the northern
hemisphere in earlier times, but not—as stated by ANDREANSZKY in a per-
sonal communication—in the Neogene. A scale of a strobile was described
as Araucaria hungarica by K. RASKY (1943, pp. 524-525) from the Oligocene
of Csillaghegy.

Araucariacites hidasensis n. sp.
Plate XXXVI, Fig. 6

Holotype: Borehole H.-53, sample No 1, slide No 2, 20.2 % 88.
Locus typicus: Hidas.
Stratum typicum: Upper Pannonian, grey clay-marl, borehole H.-53, depth 73.3 to

89.5 m.

Diagnosis: Spheroidal, inaperturate pollen of 73 p size, with an exine
about 2 . thick. Spines, about 1 to 1.5 p. tall project from the surface of the
ectexine: beneath them a concentric, wavy endexine is seen. In top view,
the exine shows a reticulum of uneven grain size. The pollen grain is secondarily
crumpled.

Differential diagnosis: It differs from Araucariacites komldensis n. sp.
by its small spines, uneven reticulation and smaller size.

Remariks: It is more similar to the exine drawings of some Agathis species
figured by ErRDTMAN (1957, p. 8, fig. 5) than to the exine drawing of the Arauca-
ria species. It is larger by 13 p. than the pollen of living Agathis, as stated by
CooksoN and DuiGaN (1951 Table 5) and by 11 p. than the maximus pollen
grain size of Agathis yallournensis COOKSON et DUIGAN.
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Familia: Podocarpaceae
Genus: Podocarpidites (CooksoN 1947) ex COUPER 1953

I agree with CouPER (1953, p. 53) in that it would be unjustified to restrict
the diagnosis to disaccate pollen forms and T do not join R. Poroxtii’s (1958,
p. 68) objection.

Several species that can be classed with this genus have been encountered
in our material.

Podocarpidites microreticuloidata ('00KsoN 1947
Plate XXXV, Fig. 4-5

Our specimens are of 63 to 90 u. length and 32 to 60 p. body size. CooksoN
mentions forms of 53 to 64 p. size. As there is an overlap in size range, I con-
sider it superfluous to establish a new species. The form is scarce in the Helve-
tian limnic sequence and in the Middle Miocene. Trisaccate specimens have
also occurred (borehole ZengGvarkony-59. sample No 22).

Podocarpidites papilionis n. sp.
Plate XXXVII, Fig. 1-2

Holotype: Borehole Zgv.-59, sample No 14, slide No 1, 42.1 < 107.

Locus typicus: Zengbvéarkony.

Stratum typicum: “Schlier” sequence, grey clay-marl, borehole Zgv.-59, depth 34.0 to
37.5 m.

Diaynosis: Disaccate pollen grains of 81 u full length. Body about 30 by
40 p, with a thick (2 to 3 p). massive exine. Bladders of about equal size
(50 by 38 1), in characteristic butterfly-wing position, with a relatively coarse-
grained reticulum on the distal side. The reticula converge towards the point
of adherence of the tapering bladder.

Differential diagnosis: The position and reticulum of the bladder differs
from the forms described till now.

One specimen so far.

Podocarpidites acinopyleformis n. sp.
Plate XXXVIII, Fig. 3-4

Holotype: Borehole Sz.-8, sample No 219, slide No 2, 30.7104.9.

Locus typicus: Szaszvar.

Stratum typicum: Lower Helvetian, terrestrial sequence, grey calcareous marl, borehole
Sz.-8, depth 433.8 to 434.1 m.
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Diagnosis:  Disaccate
pollen of 73 u. full size. Body
40 by 32 p., wavy in outline.
Exine composed of a massi-
ve ectexine, 3.5 to 4 . thick,
and a baculate endexine less
than about 1 p thick. Sur-
face of body uneven, cover-
ed with low verrucae pa-
ralleling the wavy outline
of the exine. Bladders about
45 by 30 p in size, with a
thin exine and fine-grained
reticulum, in the wing-and-

Fiy. — dbra 33. Podocarpidites acmopyleformis wing I)()siti()n of I,()d()(-ar-
R Sps paceous pollen. Secondarily
crumpled (Textfig. 33).

Differential diagnosis: The exine structure differs from those of the
similar pollen tvpes of Podocarpus and Dacrydium. The structure as figured
and described by ErpTMAN (1957, p. 7 and 1965, p. 14) of the body of
Acemopyle pancheri PILGER is similar to that of the Mecsek Mountains species.

In the dorsoventral view, the bladder of the living species is smaller than
that of the fossil one, its reticulum is of a broader lumen, but the outline of
its exine is just as delicate. All this raises the problem of affinity to the genus
Acmopyle.

One specimen thus far.

Podocarpidites macrophylliformis n. sp.
Plate XXXITII, Fig. 3; Plate XXXVI, Fig. 7

Holotype: Borehole K.-120, sample No 18, slide No 2, 36.2xX115.2.

Locus typicus: Komlé.
Stratum typicum: Helvetian fish-
scale-bearing sequence light grey
calcareous clay-marl, borehole
K.-120, 178.0 to 178.8 m.

Diagnosis: Disaccate
pollen of 80 wp full length.
In the lateral position, the
body appears of 50 to 30w
size; exine about 3y thick
with an outline relief of 2 to
3 u, and a correspondingly
heavy ornament. Bladders
about 35 by 35 p size,
heavily outlined, minutely
reticulate (Textfig. 34).

Fig. — dbra 34. Podocarpidites macrophylliformis
n. sp.
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Differential diagnosis: Seems to be affine to the form group of living
Podocarpus macrophyllus var. mahi Bup. on the basis of a figure in the Chinese
pollen book (1960, Pl. IV. Fig. 1).

Besides the holotype, a few svecimens were encountered in Middle Mio-
cene deposits.

Genus: Dacrycarpites CoOKSON et Pike 1953

Dacrycarpites hungaricus NAGY 1962

This form described from the Lower Miocene of Varpalota (1962, pp.
154-156) occurs in the size range 100 to 120 p; bladder structure typically
“podocarpoid” (Podocarpus), sectic Dacrycarpus (Cooksox and PIKE, p. 7).

In the tish-scale-bearing sequence (178.0 to 178.8 m depth) of borehole
Komlé-120; in the lignite-bearing (667.2 to 669.7 m depth) of borehole Hidas-
53; presumably redeposited in the Upper Pannonian (135.5 to 137.0 m depth)
of the latter borehole.

Genus: Dacrydiumites ('00KsoN 1953 emend.

1947. Disaccites (Phyllocladidites) n. sp. CooksoN — in Plant Microfossils from the
lignites of Kerguelen Archipelago. B.AN.Z.A.R.E.; A. 11. 8. pp. 132-133.

1953. Phylloctadidites CooxsoN ex CouPER in CouPEr N.Z.G.1. Pal. Bul. 22. p. 38.

1953. Dacrydiumites CooksoN — in Austr. Journ. of Botany Vol. 1. No 1. p. 66.

Generotype: Dacrydiumites mawsonii (CoorksoN 1947) CooxsoxN 1953, L. c.

In 1947, Coorsox designated no generotype. In 1953, CooPER designated
Phyllocladidites mawsonii as generotype. CooKsoN emphasized, both in 1947
and 1953 (Aust. Journal of Botany 1. 1. p. 64.) when giving the name Phyllo-
cladidites that she supposed the fossil species to represent the living genus
Phyllocladus. However, in her 1953 paper she ascertained the two species des-
cribed by her to be markedly similar to Dacrydium franklini Hoox. F. and
changed the name of the genus to Dacrydiumites (1953 p. 66.). Now according
to the Code, “The only proper reasons for changing a name are either a more
profound knowledge of the facts resulting from adequate taxonomic study or
necessity of giving up a nomenclature that is contrary to the rules.” Studies
on material from living plants appear to me a sufficient reason for
changing this generic name. However, the species subsequently described by
Co0KsoN, Dacrydivimites florinii (COOKSON et PIKE 1953, p. 479) and D. balmer
(Cooxsox 1956, pp. 46-47). do not fit the original generic diagnosis any more.
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My material includes fairly numerous species of the genus. On the basis of
these and of the above considerations, I give the following emendation:

Dingnosis: Medium-sized pollen grains of bilateral or radial symmetry,
bladders either 2 or 3 or surrounding the pollen body, which when expanded,
do not extend far beyond the equator of the grain; body of grain ellipsoidal
with a wide clearly defined furrow. The exine is firm, granular, with well-
developed mesoexinic formations.

Remarks: The morphological similarity between the genus Phyllocladus
and Dacrydivm franklini Hook raises the possibility of a closer botanical
affinity (see the remarks concerning these families in FRDTMAN 1965).

Dacrydivmites balansaeformis n. sp.
Plate XXXIX, Fig. 3-4

Holotype: Borehole Zgv.-59, sample No 1, slide No 14, 42.1<109.3.

Locus typicus: Zengbévarkony.

Stratum typicum: “Schlier” sequence, grey clay-marl, borehole Zgv.-59, depth 34.0 to
37.5 m.

Diagnosis: Disaccate pollen of 74 u. full diameter. Body about 65 by 25 .,
hard to distinguish from the bladders. Baculate ridge about 5 to 6 p. thick,
underlain by a sparsely baculate layer of about 1 p thickness. The bladder
of about 25 by 15 p size bears a reticulum that is the continuation of that of
the body. Its ornament is arranged fish-scale fashion and continues in long
baculate elements. The bladders are arranged radially about the aperture
of the exine.

Differential diagnosis: As for size, Dacrydiumites florinii COOKSON 1953
agrees with the Mecsek Mountains species; the description of its disaccate
variety appears to be almost completely identical with the new species. There
is a slight difference in the thickness of the ridge (that of D. florinii is slightly
thinner).

Remarks: On the basis of Table 3 of the paper by CooksoN and PIKE,
the Mecsek Mountains species is closer to the photo (l. c. Plate 3, Figs. 36-37)
of living Dacrydiuwm balansae BRONG. et Gris. than to Dacrydiumites florinii
CooxsoN et PIKE 1953 which is rather intensely variable. According to the
description, however, the pollen grains of the living species are much smaller.

One specimen thus far.

Dacrydivmites taxoidiformes n. sp.
Plate XXXVII, Fig. 3-4

Holotype: Borehole Zgv.-59, sample No 13, slide No 1, 37.2x 113.2.

Locus typicus: Zengbvarkony.

Stratum typicum: “Schlier” sequence, grey clayey silt, borehole Zgv.-59, depth 30.9 to
0 m.
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Diagnosis: Pollen of 75 p. full diameter. Body about 50 by 46 wu, heavily
outlined and minutely reticulate. The exine ridge, 5 to 6 p. thick, is slightly
wavy. Bladders about 35 by 30 p. in size, slightly more than hemispherical,
adhering close to each other on the periphery, as in the pollen of haploxylon
type. Bladders divided into long scale-like units resembling bacula. Bladders
covered with a sparse coarsegrained reticulum on their distal sides.

Differential diagnosis: 1t is the peculiar twofold ornament that distingu-
ishes this species from the rest of the genus.

The fossil species much resembles Dacrydium taxoides BRONG. et GRIS.
as figured by ErRDrMAN (1957, p. 18).

A few specimens besides the holotype.

Dacrydiumites guillavminii n. sp.
Plate XXXIII, Fig. 4

Holotype: Borehole Zgv.-59, sample No 22, slide No 1, 31.1x100.8.

Locus typicus: Zengbévéarkony.

Stratum typicum: Helvetian fish-scale-bearing-sequence, grey silty clay-marl, borehole
Zgv.-59, depth 51.3 to 56.0 m.

Diagnosis: Spherical pollen of 52 p diameter. Body of about 42 p. dia-
meter, minutely but markedly reticulate. The bladder is represented by a
ridge about 4 to 7 p. tall, constituted by minute parallel bacula arranged fish-
scale fashion.

Differential diagnosis: Differs in its nearly or fully radially symmetric
bladders from the other species of the genus. Profoundly resembles living
Dacrydium guillawminie BucarOLZ (ERDTMAN, 1957. p. 17). From Dacry-
dium araucarioides Broxa. et Gris. (. c. p. 14), it differs mostly in size;
the structure is rather similar. A few specimens in the 52 to 85 y. size range in
the lower portions of boreholes Szdszvar-8 and ZengGvarkony-59.

Dacrydiumites inclinatus n. sp.
Plate XXXVIII, Fig. 1-2

Holotype: Borehole Zgv.-59, sample No 24, slide No 1, 29.5 X 102.6.

Locus typicus: Zengbviarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl, borehole
Zgv.-59, depth 60.9 to 63 m.

Diagnosis: Pollen of 88 p. full diameter. Body 57 by 57 p, exine about
2 . thick, outline wavy with a relief of 2 to 4 p, ornament frosted-looking.
Bladder about 35 by 20 p., densely reticulate, bending out in a flat arc beside
the body. On the distal side, in the area bounded by the bladders and in a
position rotated for 90° with respect to these, a formation of 22 p size and
another of 14 p size is visible.

Differential diagnosis: It is the peculiar bladder structure and the small

11 MAFI Evkényv LIL 2.
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tubercles, not identical to there of Dacrydiwm franklinii Hook. (KRDTMAN,
1957. p. 16), that distinguish this species from the rest of the genus.

Two specimens in all, both in the same borehole, the other specimen is
of 63 p size (in sample No 22 51.3-56 m).

Genus: Phyllocladipollenites n. g.
Generotype.: Phyllocladipollenites grandis n. g. n. sp.

Diagnosis: Pollen grains of bilateral symmetry, with a small bladder.
Body elongate, spheroidal, with two peculiar projections, surface structurate.

Differential diagnosis: Widely different, both in size and morphologv
from CooxsoN’s et PIRE’s Phullocladus paleeogenicus (Austr. Journ. Bot.
1954. Plate 2, Figs. 1-6).

Remarks: In 1947, when establishing the genus Phyllocladidites, Cooxksox
believed to be writing about representatives of the genus Phyllocladus. Sub-
sequent research revealed the fossil species to be related to living Dacrydiun:
Jrankliniz (CooksoN 1953, p. 64) and a new generic name had to be given
(see also under the genus Dacrydiumates 1. c. p. 66).

The species T have found is larger, but in morphology it resembles living
Phyllocladus protractus PILGER (ERDTMAN 1957, p. 31, Fig. 51). This suggested
the establishing of a new genus. The problem as to whether the morphological
similarity between Dacrydium franklinii Hook. and the representatives of
Plyllocladus that prompted the misnomer is the result of a botanical affinity.
is another interesting point (see also ERDTMAN 1965, p. 54).

Phyllocladipollenites grandis n. sp.
Plate XXXIX, Fig. 1-2

Holotype: Borehole Zgv.-59, sample No 26, slide No 1, 42.2>115.0.

Locus typicus: Zengévarkony.

Stratum typicum: Helvetian fish-scale-bearing sequence grey silty clay-marl, borehole
Zgv.-59, depth 65.0 to 67.0 m.

Diagnosis: A pollen grain of 88 u. full length, body size about 75 by 45 p.
Exine coarsely reticulate, with a ridge about 5 u tall on the proximal side.
The ridge flares out and forms a point laterally. On the outline, the dense
parallel bacula form slightly wavy warpings. It is from these that the bladder
of 7 to 10 » width issues laterally and proximally in ErRDTMAN’s sense.

Differential diagnosis: See generic description.

One specimen thus far.
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Genus: [llinites Kosaxke 1950 em. R. Por. et Krats 1954

Illinites of. tectus (LLEscHIK 1956) ('LARKE 1965
Plate XXXVT, Fig 2—3

One specimen — a bladdered pollen of 47 p. full diameter. Body roundish,
30 by 30 p in dorsoventral view. fairlv massive. Thickness of exine 2 to 4 p.
in outline. There is a short trilete mark at the middle. The hladder exhibits
a smooth transition: it stands out 8 to 9 u. in the direction of the major axis.
1 to 1.5 p in the direction of the minor axis of the body. The bladder consists,
particularly on the distal side, of coarse, parallel fibers which constitute a
fine-grained reticulum on the proximal side. Redeposited from Permian in the
horehole Koml-120, depth 178.0 to 178.8 m.

Genus: Ephedripites BoLCcH. 1953 ex R. Por. 1958.
Suhgenus: Ephedripites R. Por. s. ¢. Ephedripites \V. Kr. 1961

Ephedripites sgen. Ephedripites hungaricus Nacy 1963
Plate XL, Fig. 34

1963. Ephedripites (Lphedripites) hungaricus n. sp. NAGY in Grana Palynologica 4:2,
pp- 277-278 and 4:3, p. 208 a, b, ¢. Holotype and deseription.

One specimen of 47 by 19 p size in sample No 214 (432.5 to 432.7 m
depth) of borehole Szaszvar-8.

Ephedripites sgen. Ephedripites mecselensis NAGY 1963
Plate XL, Fig. 1-2

1963. Ephedripites (Ephedripites) meecsekensis n. sp. — NAGY in Grana Palynologica
4:2, pp. 278-279, figure and photo 4:3, p. 280, a. Holotype and description.

A few specimens in the Sarmatian and Tortonian cores (479.1 to 482.0
and 590.7 to 592.3 m depth, respectively) of borehole Hidas-53.
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Subgenus: Ephedripites R. Por. sgen. Distachyapites W. Kr. 1961

Ephedripites sgen. Distachyapites bernheidensis W. Kr. 1961
Plate XI., Fig. 10

Elliptic pollen grain of 55 by 24 u size. Exine about 1 u thick. There are
some 8 ribs about 2 p. wide, running into the pole. In the furrows between
them there is a somewhat zigzagging Z-line reaching to the poles. This form,
described by Krurzscu (1961, Geol. Beih., 32., pp. 25-26) from the Upper
Oligocene of Germany, occurs in a somewhat yvounger setting in the Mecsek
Mountains (in the Helvetian fish-scale-bearing sequence, sample No 32,
depth 76 to 78 m, borehole Zeng@virkony-59).

A more crumpled specimen of 50 u size from the Tortonian lignitic-
bearing sequence (590.7 to 592.3 m depth) of borehole Hidas-53 may also
belong here. The marbly texture recorded by Krurzsch is absent both in the
specimens given by KrurzscH (1. c., II. Plate, 22-32 Figs.) and those in my

material.

Ephedripites sgen. Distachyapites bicostatus n. sp.
Plate XL, Fig. 7-9

Holotype: Borehole Zgv.-59, sample No 22, slide No 2, 35X 114.2.

Locus typicus: Zengb6viarkony.
Stratum typicum: Helvetian fish-scale-bearing sequence, grey silty clay-marl with fish

scales, borehole Zgv.-59, depth 51.3 to 56 m.

Diagnosis: Elliptic pollen grain of 64 by 28 1. size: its 6 or 7 ribs of about
2 . width, converging towards the poles, look in optical section, first like a
black band, then like two bands farther below. The furrows between the ribs
are about 3 p. wide. The ribs are arranged in pairs along the furrows. On the
furrow bottom there is a shallow depressmn looking like a light band with
a more or less wavy Z-line in it (Textfig. 35).

Differential diagnosis: Ephedripites sgen. Distachyapites bicostatus stands
close to E. sgen. D. bernheidensis W. Kr. (1961, Geologie, Beiheft 32, pp.
25-26). The former differs from the latter, first of all, by its larger size, by its
broader ribs and furrows, more pronounced Z-line and smaller number of ribs.

One specimen.

A~

Fig. — abra 35. Ephedripites sgen. Distachyapites
bicostatus n. sp.
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Ephedripites sgen. Distachyapites miocaenicus n. sp.
Plate XL, Fig. 11-12

Holotype: Borehole Zgv.-59, sample No 22, slide No 2, 31.1 xX116.0.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, grey silty clay-marl, borehole
Zgv.-59, depth 51.3 to 56.0 m.

Diagnosis: Elliptic, “‘ephedroid”’ pollen grain of 53 by 27 u size, with 4
or 5 broad ribs (3 p.) running into the pole, separated by depressions 8 to 9 .
wide. Tt is in these latter that the pronouncedly sinuous, shortly branching
Z-line is situated. Exine very thin (about 0.5 w.).

Differential diagnosis: The new species undoubtedly belongs to the form
group of Ephedra eocenipites WODEHOUSE (1933, pp. 495-496)= Epledripites
( Distachyapites) eocenipites (WoDEHOUSE 1933) W. Kr. (1961, pp. 22-31).
It stands close to the Upper Oligocene and Lower and Middle Miocene forms
W. KrurzscH (l. c., Plate V, 96-105, and 110-113, respectively). The new
species differs from £. (D.) bernheidensis W. KRr., first of all, by the smaller
number of its ribs. Beside the remarkably thin exine (which, according to
KrurzscH, is a feature dependent on preservation), it differs both from
WODEHOUSE’s basic species, and from those of KrurzscH by the less pro-
nounced ramification of its Z-line.

Our specimen is secondarily crumpled and split open on the side: this is
also due to the thinness of the exine. One specimen so far.

Ephedripites sgen. Distachyapites ellipticus n. sp.
Plate XL, Fig. 13-14

Holotype: Borehole Zgv.-59, sample No 21, slide No 1, 43.6<110.3.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl with fish-
scales, borehole Zgv.-59, depth 48.5 to 51.3 m.

Diagnosis: Elliptical form of 50 by 22 p. size, tapering to a point at both
ends. There are 9 or 10 ribs 1 to 1.5 p. wide, slightly wavy, convergent towards
the poles. The furrow between the ribs is 2 to 3 p wide, with an irregularly
branching Z-line in it. It exhibits the marbly texture perpendicular to its
long axis (Textfig. 36) just as was observed by KruTzscH’s on his E. eoceni-
pites specimens (1. c., PL. VI. Figs. 106-109).

Differential diagnosis: The new species most 5 2
resembles K. (D.) bernheidensis KrurzscH, but -
differs from it by its -greater number of ribs. The
holotype is pointed at both ends, which is worth A
some emphasis even if one supposes it to bhe a . R G
feature of preservation. f}‘?‘ = fore 40, phed-

3 pites sgen. Distachyapi

One specimen. tes ellipticus n. sp.
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Ephedripites sgen. Distachyapites minimus n. sp.
Plate XL, Fig. 5-6

Holotype: Borehole Pszf.-V1, sample No 11, slide No 1, 43.4> 114.2,

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian, limnic sequence, lignite with intercalated carbonace-
ous clay, borehole Pszf.-VI, depth 22.5 to 25.0 m.

Diagnosis: Elliptic pollen grain of 35 by 10 u size, tapering to a point
at the poles. Number of ribs 4 or 5. Ribs 1 p. wide, with a black band along
their middle. The furrow hetween them is 2 to 2.5 . wide. In it, there is a
sinuous Z-line.

Differential diagnosis: CoOKSON’s Ephedra notensis from the Australian
Lower Eocene (1956, p. 45 and Pl. IX. Figs. 6-10) would agree, as to size
range, with the new species, but it belongs to the form group Ephedripites
sgen. Fphedripites. E. sg. Distachyapites lusaticus W. KRr. et SoNTAG 1961
is similar in size, too, but the number of ribs does not tally, nor does the
course of the Z-line; nor, indeed, does the “starke Schlingelung des Talbo-
dens” (KruTzZSCH 1961, p. 26).

One specimen so far.

Phylum: ANGIOSPERMAE, ANGIOSPERMATOPHYTA
Classis: Dicotyledonopsida

Subseries: Polycarpicae — Rubiales

Ordo: Magnoliales

Subordo: Magnoliinae

Familia: Magnoliaceae

Genus: Magnoliaepollenites n. .

Generotype: Magnolinepollenites simplexr n. g. n. sp.

Diagnosis: Heteropolar, monocolpate pollen; sexine thicker than nexine.

Remarks: The pollen of Magnolia is so simple in structure that it is
easily mistaken—especially when viewed without oil immersion—for plank-
tonic organisms. The pollen of Magnolia has been encountered in deposits
as old as the Jurassic (R. Scd, 1963, p. 252). ANDREANSZKY stated the macro-
fossils of Magnolia to cover the time span from the Cretaceous to thePliocene
in Europe (1954, pp. 164, 245, 247) and described six macrofossil species from
the Sarmatian of Hungary (1959, pp. 57-60). PALFALVY recorded one macro-
fossil species from the Mecsek Mountains Helvetian (1964, p. 187).
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Magnolianepollenites simplex n. g. n. sp.
Plate XLI, Fig. 1, 4

Holotype: Borehole H. 53, sample No 31,‘ slide No 2, 48X 107.5.
Locus typicus: Hidas.
Stratum typicum: Tortonian, lignite-bearing sequence. Borehole H. 53, depth 665.1-666.8.

Diagnosis: Monocolpate pollen grains of 50 . size. Exine 1 p. thick, intra-
granulate.

Differential diagnosis: Sometimes mistake for planktonic organisms
(smooth Ovoidites), but the refractivity of these latter is stronger and their
exine is not structured, Magnolia hamori HowArD, as figured by ERDTMAN
(1952, p. 256, Fig. 148 E), resembles our form, except that it is larger, more
elongate and more delicately ornamented.

A few specimens in the Middle Miocene cores (590.7 to 592 and 665.1 to
666.8 m) of borehole Hidas-53.

Familia: Tetracentraceae A.C. SMITH 1945
Genus: Tetracentracearumpollenites n. g.

Generotype: Tetracentracearumpollenites minimus n. g. n. sp.

Diagnosis: Small roundish (prolate spheroidal) tricolporate pollen grains
of about 20 u size; exine pilate, colpus narrow, surface reticulate.

Differential diagnosis: Difters from the genus Caprifoliipites WODEHOUSE
1933 by its pore structure and larger size.

Remarks: G. ANDREANSZKY (1959, pp. 61, 62) described a leaf remain from
the Sarmatian flora of Balaton by the name Tetracentron hungaricum:
P. GREGUSs (1963, pp. 277-281) described a homoxylic wood fragment from
the Sarmatian deposits of the Tokaj Mountains by the name Tetracentronites
hungaricum. Both data support my classification of the pollen finds as be-
longing to the genus Tetracentron.

Tetracentracearwmpollenites minimus n. g. n. sp.
Plate XL, Fig. 15-17

Holotype: Borehole Pszf. VI, sample No 5, slide No 2, 27.4 X 104.2.

Locus typicus: Pusztakisfalu.

Stratum  ypicum: Lower Helvetian, limnic sequence, light grey clayey silt, borehole
Pszf.-VI, depth 10.5 to 12.5 m.

Diagnosis: Roundish tricolporate pollen grain of 18 u size; exine about
1.5 u thick; ectexine (sexine) composed of pila 1 u long: endexine 0.5 p. thick,
smooth. Surface reticulate. Colpus thin, not reaching to the pole: exopore
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slightly elongate towards the poles, endopore a slit perpendicular to, and
slightly overreaching, the colpus.

Differential diagnosis: Differs from Tetracentracearumpollenites komldensis
n. g. n. sp. by its thinner exine and narrower colpus and by its pore structure.
It further resembles Caprifoliipites andrednszky: n. sp., except that it is not
simplibaculate and is considerably smaller. The grain size of the reticulum
is the same, however.

Remarks: Tetracentron sinense OLIV. is a monotypic genus living in
China. Morphologically, its pollen much resembles our fossil species.

A few specimens of 14 to 18 p. size are in Middle Miocene samples.

Tetracentracearumpollenites komloensis n. g. n. sp.
Plate XL, Fig. 18-20

Holotype: Borehole K.-120, sample No 104, slide No 1, 37.3 X110.2.

Locus typicus: Komlé.

Stratum typicum: Helvetian, fish scale-bearing sequence, clay-marl, borehole K.-120,
depth 367 m.

Diagnosis: Rounded tricolporate pollen grains of 18 u size. Exine 2 p
thick ; extexine pilate, about 1.5 . thick; endexine smooth. Surface reticulate,
mean grain size 1 p. Colpi wide-spaced, straight, 1 p. wide at the equator,
tapering towards the poles. Endopore round, outlined by the caverna; exo-
pore meridionally elongate.

Differential diagnosis: This species resembles Tetracentracearumpollenites
minimus n. g. n. sp. except for the caverna, colpus and pore structure. The
representatives of Caprifoliipites WopEHOUSE 1933 differ from it by their
larger size and thicker exine.

Remarks: TFairly frequent in the Mecsek Mountains Middle Miocene.
Size range 14 to 18 p.

Ordo: Nymphaeales
Familia: Nymphaeaccae
Genus: Nupharipollenites n. g.

Derivatio nominis: On the basis of the resemblance to pollen belonging to the genus
Nuphar.

GQenerotype: Nupharipollenites kedvesii n. g. n. sp.

Diagnosis: Monocolpate, elliptic pollen grain. Exine ornamented with
rather heavy spines.

Differential diagnosis: Differs from the genus Nymphaeaepollenites by
its oval shape, greater size, and heavier ornament.
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Nupharipollenites kedvesic n. g. n. sp.
Plate XLI, Fig. 2, 3, 8

Derivatio nominis: In honour of Palynologist pr. MikLOs KEDVES, Szeged.

Holotype: Borehole Zgv.-59, sample No 24, slide No 2, 30.2x109.2.

Locus typicus: Zengbvarkony.

Stratum typicum: Upper Helvetian, fish-scale-bearing sequence, grey silty clay-marl..
horehole Zgv.-59, depth 60.9 to 63.0 m.

Diagnosis: Elliptic pollen grain of 56 by 30 p size, ornamented with
spines 3 to 5 u. wide at the base, 4 to 6 p long. Exine thick (5 to 6y. together
with the spines). The spines are embedded in the ectexine. Endexine smooth.
1 u thick. Germinal aperture monosulcate.

Remarks: A few specimens in the Mecsek Mountains material, from the
Helvetian to the Pannonian. Some specimens are fossilized in a contracted,
boat-shaped state (Pl. XLI., Fig. 8), recalling one of the possible forms of the
pollen of living Nuphar lutewm (L.) Sm. (ERDTMAN 1954, p. 110, Pl. XV, Fig.
257; see further BErTscH 1942, Pl 20, 2). The dumbbhell-shaped sulcus is
clearly visible: cf. living Nuphar advena Arr. (ERDTMAN, 1. c. Fig. 256). Speci-
niens identified with living Nuphar macrophyllum L. were recorded by Macko
(1957, p. 94) from the Lower Miocene of Upper Silesia. I am unable to identify
my forms on the basis of his figures M. Kepves (1960, p. 108, PL. 7, Fig. 9)
identified the forms he had found with Macko’s forms and called them Mono-
colpopollenites nupharoides. In his comprehensive diagramme he entered them
as Nuphar sp. The form figured by KEDVES is almost twice as large as my
holotype. Expressing doubts as to the hotanical affinity of his specimens,
KEDVES mentioned the palm Nipa. However, the presence of a tropical man-
grove palm in my material is well-nigh inconceivable, my specimens are pollen
grains of the genus Nuphar.

Genus: Nymphaeaepollenites n. g.*
Generotype: Nymphaeaepollenites pannonicus n. g. n. sp.

Diagnosis: Roundish zonisuleate pollen grains covered with spiny pro-
jections.

Differential diagnosis: The new genus differs from the genus Nuphari-
pollenites by its more roundish shape, smaller size and more delicate orna-
ment.

Remarks: ERDTMAN's figures of Nymphaea (1954, p. 110 and Plate XV)
much resemble the fossil specimens.

*The legitimate denomination of the Nym phaeacidites genus, described by S.C. D..

SaH (1967) come to my knowledge only at the time of the page —proof reading of my own
work (1969), ready for publication even in 1964.
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Nymphaeaepollenites pannonicus n. g. n. sp.
Plate XLI, Fig. 5, 10, 11

Holotype: Hidas Mine, Seam 1I, sample No 1, slide No 1, 36.3<109.6.
Locus typicus: Hidas.
Stratum typicum: Tortonian, lignite-bearing sequence.

Diagnosis: Roundish pollen grain of 36 p size. Exine 1.5 p. thick, with
thin and pointed spines 1 to 2 u. tall.

Differential diagnosis: See generic description.

Remarks: The distribution of the spines is as in living Nymphaea alba
L. (ErpTMAN 1954, Pl. XV, Figs. 259-260), but the spines are more delicate,
curved. The fossil material includes some specimens split open like the pollen
of the living species. Several specimens in the 25 to 36 u. size range, in samples
of Seam IT, Hidas Mine, of the Middler Miocene of borehole Hidas-53, and of
outcrops at Mecsekndadasd. In a specimen from this latter sample, the spines
-are of dissimilar height, occasionally attaining even 7 .

Ordo: Piperales
Familia: Chloranthaceae
Genus: Chloranthacearumpollenites n. g.

fenerotype: Chloranthaceaerumpollenites dubius n. g. n. sp.

Diagnosis: Five- or six-lobed, polycolpoidate pollen of about 20 p. size:
exine baculate.

Differential diagnosis: In Stephanoporopollenites hexaradiatus (THIERG.)
TH. et Pr., described from the lowermost Tertiary of Germany, the sides are
constricted at the middle and the surface is smooth.

Chloranthacearwmpollenites dubius n. g. n. sp.
Plate XLI, Fig. 6, 7, 12

Holotype: Borehole H.-53, sample No 34, slide No 1, 44.8X109.5.

Locus typicus: Hidas.

Stratum typicum: Tortonian lignite-bearing sequence, greenish grey clay-marl, borehole
H.-53, depth 669.2 to 669.8 m.

Diagnosis: 5-lobate pollen grain of 23 p. diameter, with 5 colpi. Ectexine
composed of bacula (pila) of about 0.5 p. length: endexine of about the same
thickness, smooth. Surface finely reticulate.

Remarks: Three injured specimens in the Middle Miocene cores of bore-

hole Hidas-53.
As regards botanical affinity on a morphological basis, the genus Chlo-
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ranthus of the family Chloranthaceae seems likely, on the basis of pollen of
Chloranthus inconspicuus Sw. as figured and described by ERDTMAN (1952,
p- 111, Fig. 57). The genus Chloranthus is wide-spread in [Bast India.

Ordo: Hamamelidales
Familia: Hamamelidaceae
Genus: Liquidambarpollenites Raarz 1937

1938. Liquidambarpollenites THIERGART, Jb. Preuss. Geol. L. A. 58, p. 319, PL 25. fig. 23.
1953. Periporopollenites THOMSON et PrLuG, p. 111, pro parte.
For a list of additional synonymus, see Nacy 1958, p. 63.

In 1934, R. PoroxNiE (5, p. 33) included in the comparative material of
the form Pollenites stigmosus R. Por. also Liquidambar styracifluc 1. In
1935 (p. 260), RuporLpH gave a description and a figure of the Liguidambar
type. He had found his pollen grains in the Miocene of Schosnitz, where macro-
fossils of Liguidambar europaeus A. Br. had also been encountered. The ge-
neric name was first used by THIERGART (1938, 1. c.). A paper on this subject
by THIERGART’s pupil RaaTz was published in 1937, sooner than THIERGART’s
own. In it, Raa1z stated that ,,Ihre Zugehorigkeit zu den Hamamelidaceen
ist nicht mehr fraglich. In the literature on fossil pollen (see above), this
form was indentified and named as Liguidambar pollen by all workers from
1937 to 1953. On this latter date, however, THOMSON and PrrLuG set up the
form genus Periporopollenites and designated Periporopollenites stigmosus
R. Por. as its generotype stating that , Hierher gehort der ‘vorliufige Gat-
tungshinweis‘ (R. Por., THOMS. et THIERG. 1950) ‘Liquidambarpollenites:.”
The diagnosis of the genus Periporopollenites is too loose: , Mehr als drei
Poren. Diese sind auf den ganzen Exinekorper verteilt. Symmetrie entsprechend
der Porenzahl und -anordnung verschieden. Keine Colpen.* Pollen belonging
to widely different botanical categories have been placed into this form genus:
according to the authors. It even includes Buawus, the Caryophyllaceae, Liguid-
ambar, the valid genus Smilacipites established in 1933 by WODEHOUSE,
and also a form suggestive of the genus Extratriporopollenites. Today, thanks
largely to the results of Cmane Kixg-Tax (1958, 1959), and KupriaNova
(1960), the genus Liguidambar is known thoroughly enough to permit the
identification of well enough preserved Late Tertiary pollen with the pollen
of living genera. ANDREANSZKY was also able to identify his macrofossil spe-
cies from Sarmatian localities of Hungary with living species (1959, p. 69).

In Miocene material from the Mecsek Mountains, the following forms
could he identified :

Liquidambarpollenites orientaliformis n. sp.
Plate XLII, Fig. 1-2

Holotype: borehole Zgv.-59, sample No 29, slide No 1, 41.2< 110.5.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian fish-scale-hearing sequence, light grey marl with fish scales.
Zgv.-59, 71.4-73 m.
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Diagnosis: Roundish pollen grain of 41 u size, with about 15 oval pores
of 8 to 9 u length, 4 to 5 u width. The pore membranes bear relatively large
granula. Exine about 2 p thick; the upper parts of the sparse bacula of the
ectexine are coalesced into a tegillum; the endexine is smooth. The surface
of the ectexine is sparsely, roughly granulate.

Differential diagnosis: The oval pores, the large granula of the pore
membranes, the tegillum and the sparse bacula of the ectexine, are features
distinguishing this species from the two others.

Remarks: The form was encountered in sample No 27 of the Lednykd
Main Seam, Magyaregregy, in cores from 56 to 73 m depth of borehole Zengd-
varkony-59, in cores from 178 to 178.8 m depth of borehole Koml5-120 and
in the Pannonian of borehole Hidas-53. It fully agrees with the pollen of
Liquidambar orientalis MILL. In the macrofossil material, this is borne out by
the fossil leaf Liquidambar ternata ANDREANSZKY et NOovAK (1957, p. 43 Ann.
Hist. Nat. Mus., ser. 8).

Liquidambarpollenites styracifluaeformes n. sp.
Plate XLI, Fig. 13, 20

Holotype: Borehole Zgv. 59, sample No 29, slide No 1, 30.3 x 108.2.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, light grey clay-marl with fish
scales. Borehole Zgv.-59, 71.4-73 m.

Diagnosis: Roundish pollen grain of 44 p size; multiporate with 14 or
15 pores. Pores round, of 4 to 6 p diameter, with fine cracks at the rims.
The granula of the pore membrane are relatively small. Exine 1 . thick,
baculate, its surface densely and finely granulate, looking almost like a deli-
cate reticulum.

Several specimens from the Mecsek Mountains Middle Miocene (in the
core that yielded the holotype and in the strata of the Magyaregregy—Almas-
patak locality).

In literature, macrofossil Liguidambar europaea A. BR. is identified with
living L. styraciflua L.

Differential diagnosis: Differs from the other two species by its round
pores with minute cracks at their rims, by the relatively small granula of the
pore membrane and by the densely and finely granulate exine surface.

Liguidambarpollenites formosanaeformis n. sp.
Plate XLI, Fig. 9, 14

Holotype: Borehole Zgv.-59, sample No 22, slide No 1, 35.8X109.8.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, grey silty clay-marl with fish
scales, borehole Zgv.-59, depth 51.3 to 56 m.
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Diagnosis: Roundish pollen grain of 48 p size; multiporate with 10 to
13 pores evenly distributed on the surface; roundish, of 6 to 8 u. diameter,
with large enough granula. Exine relatively thin, about 1 w. Surface sparsely
and roughly granulate.

Differential diagnosis: Differs from the preceding two species in that its
pores are more sparse, roundish, with large granula in them, and also in its
coarsely granulate surface.

Remarks: A few specimens in the Mecsek Mountains Middle Miocene
(sample No 22 of borehole Zeng6varkony-59, sample No 28 of borehole Koml6-
120, and also in the strata of the Locality Magyaregregy—Farkasordit6). The
new species can be identified with the pollen of living Liguidambar formosana
HexcE. Of the leaf fossils, Liquidambar pseudoprotensa ANDREANSZKY (1959,
p. 71) best fits the new species.

Ordo: Fabales
Familia: ¢f. Caesalpiniaceae
Genus: Tricolporopollenites TH. et Pr. 1953

Angiospermous pollen is mostly tricolporate (THOMSON et Prruc 1953,
p. 11). Botanically this is no more informative of the plant than the plain
name Dicotyledones. Although Poroxtf (1960, Synopsis I1I, p. 101) suppressed
the genus on the grounds that its type, 7. dolium, stands close to Rhoipites,
but I find it necessary to retain it. The importance of the fossil form genus
consists in that it will hold the forms which we cannot identify, distinguish,
or assign botanical affinities to, in more detail. With the evolution of paly-
nology, more or less extensive units will be split off, from time to time, and
incorporated into the natural system. Hence, it will be possible to suppress
the genus only when all pollen species included in it will be satisfactorily
placed in the natural system.

Tricolporopollenites caesalpiniaceaeformis n. sp.
Plate XLII, Fig. 6-7

Holotype: Borehole Zgv.-45, sample No 2, slide No 1, 42.7x 106.7.

Locus typicus: Zeng6varkony.

Stratum typicum: Lower Helvetian, limnic sequence, greenish-grey congerian clay,
borehole Zgv.-45, depth 14.0 to 14.5 m.

Diagnosis: Prolate, tricolporate pollen grain of 35 by 21 u size. Exine
about 2 p thick, pilate, with clavi sitting on relatively thin bacula forming
a fine-grained reticulum in top view. Colpus about 1 u wide, broken at the
equator, convergent towards the pole. Endopore lolongate, about 5 u (Text-
fig. 37).

Differential diagnosis: Resembles Tricolpopollenites henrici (R. Port.)
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TH. et Pr. Differs from it by its pilate (clavate) exine struc-

ture, by its narrower colpus and lolongate endopore.
Remarks: The order Fabales is rather extensive,
including, as it does, three large families undoubtedly
represented also in the Neogene flora of the Mecsek
Mountains. Polyads characteristic of Mimosaceae have
not been encountered thus far in the Mecsek Mountains
material. The flower structure, phytogeographical range
and ecological requirements of the family Caesalpiniaceae
- e, B make its presence highly likely. The pol'len of G’ledit,.s('lzin
.];r‘i"(/_'”]l;m";“il’f’\l)i';(‘_; heterophylla. KGE. and Lysidice rhodostegia Hee. (Chinese
Pollen Book, Pl. LVII, Figs. 5-6) much resembles the

caesalpiniaceaefor- :
mis n. sp. new species.

Ordo: Myrtales

Subordo: Thymelaeineae
Familia: Elaeagnaceae

Genus: Slowalipollenites \V. Kr. 1962

1962, Slowakipollis n. fgen. KrurzscH: in Geologie 11. 3. p. 272,

Slowalkipolleniles neogenicus n. sp.

Plate XLII. Fig. 3-4

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 29.5x 113.6.

Locus typicus: Zeng6varkony. :

Stratum typicum: Helvetian, fish-scale-bearing sequence, silty  clay marl, borehole
Zgv.-59, depth 63.0 to 65.0 m.

Diagnosis: Roundish tricolporate pollen grain of 24 p diameter. Exine
about 1.5 u thick. Ectexine 0.5 to 1 p. thick, endexine about 0.5 p. thick, both
finely baculate. Surface of exine finely granulate. Exocolpus long (about
14 uv). Exopapilla projecting; pore diameter about 4 p.; the endopore forms
an atrium (Textfig. 38).

Differential diagnosis: Differs from Slowakipollenites hippophaéoides W.
KRr. (1962, p. 273) by its densely baculate exine structure (Krurzsca’ form
is “punctat verrucat’ according to his descrip-
tion). Also, the pore of Krurzscu’s form is
far are in the lateral position. The core from 73;
837.9 to 839 m depth of borehole Hidas-53 has
vielded a fourpored variant. On a morpholo- Figs, — dbva 98, Slowskipolis-

more protruding.
Remarks: Both specimens encountered so
gical basis, botanical affinity to the family nites neogenicus n. sp.
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Blaeagnaceae can be surmised ; the species might even be a fossil Hippophae.
Both in Germany (KruTtzscH 1962, p. 274) and in the Mecsek Mountains, the
mother plant presumably lived in a habitat near the seashore. ERDTMAN
(1954, p. 88) mentions the occurrence on the seashore of living Hippophae
rhamnoides L. 1t is a “‘pioneer plant’: It disappears under increasing compe-
tition from other scrubs and trees.” The presence of Alnus, Saliz, Carya and
chenopodiaceous pollen in my material tends to corroborate this statement.
ErpTMAN (L. c.) considers Hippopha¢ to be climatically indifferent. Krurzscu
stated Slowakipollenites hippophaeoides to occur in the German Chattian.
Its presence at a higher level (Middle Miocene) in my material might be due
to the difference in latitude.

Slowalkipollenites mecsekensis n. sp.
Plate XLI, Fig. 15-17

Holotype: Borehole Zgv.-59, sample No 27, slide 1, 35.6 < 114.2.

Locus typicus: ZengGvérkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, silty clay-marl, borehole Zgv.-59,
depth 67.5 to 70.5 m.

Diagnosis: Tricolporate pollen grain of 28 by 25 u. size. Oval in the lateral
view. Exine thick, about 2 u. at the poles, multi-layered (two layers of smooth
ectexine, both about 0.5 p. thick, and a finely baculate endexine likewise about
0.5 p thick). This structure results in an intrapunctate exine. At the pores,
the exine attains a thickness of about 3 p. In front of the colpus there is a
short exocolpium (4 to 4.5 ). The pores begin with translucent exopapillae,
protruding about 2.5 p, which look transparent in lateral view and can be
seen to protrude from the outer layer (*‘a’) of the ectexine. Beneath this latter,
the inner layer of the ectexine forms a germinalia includding several atria,
bordered inwards by the atrium of the endexine. In the top view, the pore is
seen to be elongate in the direction of the equator. The endopore is about
3 . wide and 2 p high in the inner layer of the ectexine (*'h’”) and about 3 p.
wide and 1 u high in the endexine.

Differential diagnosis: Differs from both Slowakipollenites cechowici
(PacrrovA) W. Kr. and S. elaeagnoides W. KRr. first of all in size, and also in
its thicker exine of peculiar structure. A morphologically similar form from
the Lower Miocene of the Sikhote-Alyn Mountains, SW Siberia, was identified
as rhamnaceous in the Atlas of POoKrROVSKAIA et AL. (1956, p. 350, Pl. XXI,
Fig. 12).

I consider this species to represent the family Klaeagnaceae. Only one
specimen has so far been encountered.
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Subordo: M yrtineae
Familia: Alangiaceae
Genus: Alangiopollenites (TRAVERSE 1955) W. Kr. 1962

1955. Genus: Alangium TRAVERSE — in Pollen Analysis of the Brandon Lignite p. 64.
1962. Alangiopollis n. fg. W. Kr. — in Geologie 11, 3. p. 279.

Alangiopollenites barghoornianum (TRAVERSE 1955) W. Kgr. 1962
Plate XLII, Fig. 5

1955. Alangium barghoornianum n. sp. TRAVERSE, 1. ¢. 12 (102).
1962. Alangiopollis barghoornianiwm (TRAVERSE 1955) n. comb. KrurzscH in Geologie
11, 3. p. 280. VII. 1-9.

The species was described from the late Oligocene Brandon Lignite of
Vermont by TRAVERSE (L. ¢.). KruTzscH (1962) xeported it as a rare fossil in
the German Lower Miocene to Oligocene. A few specimens have been found
in the Mecsek Mountains material. The photo shows a specimen of 66 p. size
from a Tortonian core, 667.2 to 669.2 m depth, of borehole Hidas-53. F urther
Hungarian occurrences include the Lower Miocene of the Bakony Mountains
(Nagy, 1962a), and the vicinity of Abatjszanté in the Tokaj Mountains
(personal communication by L. RAkosr). A macrofossil was described by
ANDREANSZKY (1963, p. 37-38) from the environs of Dédestapolesany, by the
name Alangium hungaricum.

Alangiopollenites simplex n. sp.
Plate XLII, Fig. 9

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 41.2x109.7.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, grey clay-marl, borehole Zgv.-59,
depth 63 to 65 m.

Diagnosis: Roundish tricolporate pollen grain of 77 p diameter; colpi
extending over half the distance from the pore to the pole. Pore of about
5 p diameter, covered by embracing lobes. Ectexine about 3 p thick. Both
exolamellae are striate, “a” more coarsely so than “b”’. The endolamella,
about 1 p thick, consists of three parts: there is a dark, less refracting endola-
mella, ,,b”, between the smooth, strongly refracting endolamellae “a” and
“c”. As a consequence, a fine elongate uniform reticulum consisting of orna-
mental elements of about 0.5 u. size is visible on the surface of the pollen The
individual grains of the reticulum are 2 to 3 u long and 1 p wide. The outline
of the pollen is rendered slightly irregular by the endings of the inferior striate

ornamental elements.
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Differential diagnosis: A. barghoornianum (TRAVERSE) has a coarser
structure, the grains of the reticulum on its exine are larger. The ornamental
elements are 1 p. thick and fairly randomly scattered over the surface.

Remarks: Stands close morphologically to 4. barghoornianum (TRAVERSE);
a botanical affinity is possible. One specimen so far.

Familia: Nyssaceae
Genus: Nyssapollenites THIERGART 1938

Nyssapollenites kruschi (R. Por. 1934) ssp.
analepticus (R. Por. 1934) n. c.

1934. Pollenites kruschi f. analepticus R. Por. in Arb. Inst. Paldob. 4. p. 65.

Prolate, spheroidal, tricolporate pollen of 18 to 30 p. size. Exine about
1 w thick, two-layered, smooth or finely intrarugulate. Scarce from the Lower
Miocene fresh-water sequence to the Middle Miocene. From the North Hun-
garian Sarmatian, L. IGALI-ZELLER (1955, pp. 18-19) reported a Nyssa fruit;
ANDREANSZKY (1959, p. 148) reported a Nyssa leaf.

Nyssapollenites kruschi (R. Por. 1934) ssp.
contortus (P¥. et TH. 1953) n. c.

1953. T'ricolporopollenites kruschi (R. PoT.) ssp. contortus n. ssp. PF¥. et THOMS. in Palaeon-
togr. 94. B. p. 104, XIII. 34-38.

Prolate, tricolporate pollen of 40 p. size. Exine about 2 p thick, two-
layered, intrarugulate (?). Cavernas about 3 to 4 u wide at the equator, con-
vergent and tapering towards the pole. Exopore round, surrounded by a
caverna, endopore lolongate (?). Found in sample 1. of Seam II, Hidas mine.

Familia: Onagraceae
Genus: Jussiaeapollenites (TRAVERSE 1955) n. c.

Jussiaeapollenites champlainensis (TRAVERSE 1955) n. c.
Plate XLII, Fig. 8

1940. Pollenites oculus noctis THIERG. in Brennstoff-Geologie 13. p. 47. VII. 1.
1955. Jussiaea champlainensis n. sp. TRAVERSE, Pollen Analysis of the Brandon Lignite
ete. p. 66, 12 (104).

12 MAFI Evkényv LIL. 2.
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Pollen grains of 54 to 63 w. size from Seam II of Hidas Mine and from the
core of 433.6 to 433.8 m depth of borehole Szaszvar-8. Morphologically, these
grains fully agree with TRAVERSE’s description and figure (l. ¢.). Both TrA-
VERSE and THIERGART consider the form to be Oligocene. In our material,
it occurred in Middle Miocene deposits (a total of 3 specimens).

Familia: Trapaceae
Genus: Sporotrapoidites Klaus 1954

Sporotrapoidites hungaricus n. sp.
Plate XLIII, Fig. 1-2

Holotype: Borehole Zgv.-59, sample No 23, slide No 1, 36.7X115.5.

Locus typicus: Zeng6virkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, silty clay-marl, borehole Zgv.-59,
depth 56.0 to 60.9 m.

Diagnosis: Roundish pollen grain of 35 p. diameter. Its ridge-shaped ec-
texine configurations converge from three directions to the pole. The ridges,
4 to 5 p. wide and of uneven course, overreach the outline of the pollen by
about 1.5 u. Above the ridge there is a thin, straight configuration recalling
a line of dehiscence. Exine 1 to 1.5 p. thick, two-layered, unevenly covered
with minute spine-like formations.

Differential diagnosis: The new species is about half the size of Sporotra-
poidites illingensis Kraus (1954, p. 122, Pl. 1, Figs. 1-3). The ridge does not
overreach the outline of the pollen so pronouncedly as observable on Kraus’
form.

Remarks: One specimen so far. One side is slightly warped. I consider
it a form belonging to the genus Trapa (cf. ERDTMAN 1954, p. 104, Pl. XIII,
Figs. 221-223, KRDTMAN-BERGLUND-PRAGLOWSKI, 1961, p. 58, Pl. 62, Figs.
1-2, and the Soviet Miocene Atlas by PokrovSKAIA et al., 1956. P1. IV, Figs.
13-14, PL. VI. Fig. 17-19, Pl. XIV, Fig. 1, and Pl. XXI, Fig. 14).

Familia: Haloragaceae
Genus: Myriophyllumpollenites n. g.
Generotype: Myriophyllumpollenites quadratus n. g. n. sp.

Diagnosis: Roundish, suboblate, aspidate pollen with a broad margin
and 3 or 4 pores.
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Myriophyllumpollenites quadratus n. g. n. sp.
Plate XLII, Fig. 10

Holotype: Borehole Hidas 53, sample No 4, slide No 2, 34.0 < 107.5.
Locus typicus: Hidas.
Stratum typicuwm: Upper Pannonian clay-marl, borehole Hidas-53, depth 147.5 to 148.5 m.

Diagnosis: Roundish pollen grain of 39 u diameter, all four sides slightly
concave. Exine definitely two-layered, intragranulate. The four pores are
markedly protruding, aspidate. Pore diameter about 6 to 7 p. Anule ring
about 2 p. thick. In size and morphology, it stands closest to Myriophyllum
verticillatum 1.

A few specimens in the Mecsek Mountains Neogenes. Sample No 1 of
borehole Hidas-53 yielded a typically quadrangular, smaller specimen of 27 p.
size, obviously belonging to a different species which could not, however, be
described because the preparate it was found in got ruined.

Ordo: Terebinthales
Subordo: Rutineae

Familia: Rutaceae

Genus: Rutacearumpollenites n. g.

Generotype: Rutacearumpollenites komldensis n. g. n. sp.

Diagnosis: Tri- or polycolporate, suboblate-perprolate pollen grains of
baculate surface.

Differential diangnosis: In ornament and size, it resembles the genus Capri-
foliipites WopEHOUSE 1933. It differs from that genus in being polycolporate
and having bacula of smaller size.

Rutacearumpollenites komldensis n. g. n. sp.
Plate XLIII, Fig. 15-16

Holotype: Borehole K.-120, sample No 18, slide No 2, 29.0x113.2.

Locus typicus: Komld.

Stratwm typicum: Helvetian, fish-scale-bearing sequence, clay-marl,
borehole K-120, depth 178.0 to 178.8 m.

Diagnosis: Tetracolporate pollen grain of 24 u size;
exine 1.5 p. thick. Ectexine and endexine of about equal
thickness; ectexine baculate, endexine smooth. Surface
finely reticulate (Textfig. 39). Fig. — dbra 39.

Rutacearumpolleni-

]{emarlgs: One SPeCilllell beside the holotype, li’"r(zm 68 Lordlfonmia.
the depth interval 78 to 81 m of borehole ZengéGvér- g. n. sp.

12*
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kony-59. The rutaceous genera Aegle and Feronia, reported by GUINET
(1962, Plates 43, 44) are tetracolporate: the new species stands between
the two in size.

Familia: Polygalaceae
Genus: Polygalacearumpollenites n. g.*

Generotype: Polygalacearumpollenites miocaenicus n. g. n. sp.

Diagnosis: Polycolporate, suboblate, subprolate pollen.

Differential diagnosis: Stands closest to the genus Sapotaceoidaspollenites,
but is sharply distinguished from that genus by its polycolporateness.

Polygalacearumpollenites miocaenicus n. g. n. sp.
Plate XLIII, Fig. 14

Holotype: Borehole Pszf.-VI, sample No 12, slide No 1, 32.0 X 106.4.

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian, limnic sequence, greenish-grey plastic clay, borehole
Pszf.-VI, depth 25 to 27.1 m.

Diagnosis: Subprolate, polycolporate pollen grain of 26 by 22 p. size with
about 17 colpi (Textfig. 40) which run from pole to pole. At the equator they
are about 2 u. wide, to narrow sharply
at the poles, where they form caverns.
The colpi bear an angular exopore and
a lalongate endopore of about 4 pu
diameter. Exine about 2 to 2.5 p. thick
at the poles, slightly thinner on the
sides. Endexine about 1.5 p. thick, two-
layered, slightly wavy, endexine about
1 u thick, smooth. The surface is
somewhat rugulate, as far as can be
Fig. — dbra 40. Polygalacearumpolleni~ seen among the numerous COIP"

tes miocaenicus n. g. n. sp. Remarks: Polygala erioptera DC.,

as figured by Vax Campo (1958, II,

Pl. 39), stands very close to the new species, in its size of 26.5 p. as well as in

the number of its colpi and in the structure of its pores. Among the forms

figured in the Chinese pollen book (1960, LXXYV, 10), it is P. japonica HouTr.
that best corresponds in size to the new specimen.

Fairly frequent in the highest few Helvetian cores of borehole Zengé-
varkony-45, size range of 22 to 28 p.

* The legitimate denomination of this genus is Polygalacidites (SAH 1967, see p.
169 too).
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Genus: Rhoipites WODEHOUSE 1933

Rhoipites pseudocingulum (R. Por. 1934) R. Por. 1960
Plate XLIII, Fig. 20-21

Subprolate, prolate, spheroidal or rhomboidal pollen grains of 27 to 48
u size. Exine about 2 to 3 p thick, two-layered; sexine pilate, with short
baculae, clavi coalesced. Outline of grain slightly wavy. Surface more or less
granulate, occasionally reticulate. Agrees with MaMczAR’s specimens from
the Konin lignite.

Fairly abundant, particulary in the Middle Miocene section of borehole

Hidas-53.

Familia: Aceraceae
Genus: Aceripollenites n. g.

Generotype: Aceripollenites reticulatus n. g. n. sp.

Diagnosis: Tricolpate pollen with baculate exine, occasionally arranged
into striae.

Remarks: ANDREANSzKY and his pupils have described numerous macro-
fossil species of Acer from the Hungarian Tertiary, but the palynological
evidence for the presence of Acer is rather scarce.

Aceripollenites reticulatus n. g. n. sp.
Plate XLIII, Fig. 5-6

Holotype: Borehole Zgv.-59, sample No 26, slide No 1, 35.5X115.4.

Locus typicus: Zengbvarkony.
Stratum typicum: Helvetian fish-scale-bearing sequence, clay-marl, borehole Zgv.-59,

depth 65 to 67 m.

Diagnosis: Tricolpate pollen grain of 37 p. diameter. Colpi wide open in
polar view. Exine about 1.5 p. thick; ectexine 1 p, baculate, endexine 0.5 u,
smooth. On the surface, the baculate exine constitutes a fine reticulum which
is striate locally.

Remarks: A few specimens besides the ZengGvarkony borehole.

Botanical affinity: presumably Aceraceae.
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Aceripollenites rotundus n. g. n. sp.
Plate XLIII, Fig. 10-11

Holotype: Borehole Zgv.-49, sample No 22, slide No 1, 37.8 X 115.3.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, clay-marl, borehole Zgv.-59,
depth 51.3 to 56 m.

Diagnosis: Tricolpate pollen of 40 u. size, colpi about 1 p thick, open in
polar view. Kctexine 0.5 p thick, granulate. Endexine of similar thickness,
smooth. In polar view, broad roundish lobes are visible. Encountered in se-
veral Mecsek Mountains localities, but sparse everywhere (sample 1 of Seam
II, Hidas Mine, sample 27 of the Leanyks, Main Seam, outcrop of Mecsek-
nadasd, borehole Zengévarkony 45; size range 27 to 52 p.). Botanically, this
pollen belongs to the Aceraceae.

Ordo: Celastrales
Familia: Aquifoliaceae
Genus: Ilexpollenites (THIERGART 1938) R. Por. 1960

The forms described and figured as Pollenites iliacus, P. margaritatus,
P. propinguus by R. PoroNit (1931 and 1934), and as [licipollenites margari-
tatus and I. cf. margaritatus by WoLFr (1934), are placed by today’s workers
into the family Agquifoliaceae. THIERGART assigned in 1938 (p. 321) the name
Ilexpollenites to the above forms: the name was first used by RaaTz in 1937
(after THIERGART according to the Synopsis III, 1960, p. 99). THIERGART
mentioned 1. propinguus with a question mark. It was in 1960 that R. PoroN1
referred it into the genus established by THIERGART, on the basis of the reco-
vered holotype (. ¢. p. 100). THIERGART’S description is invalid — the form
is not monotypical and was not given a generic diagnosis. It was validated
by POTONIE.

Ilexpollenites iliacus (R. Por. 1931) R. Poroxtf 1960
Plate XLIII, Fig. 17-19

For a list of synonyms, see Nacy 1958, p. 71 (first part of the list), and
1931. Pollenites iliacus R. Por. — in Braunkohle p. 556, fig. 5.

According to the relevant literature, the form occurs from the Eocene
to the Pliocene. Our form fully agrees with R. PoroN1g’s description (1934,
Arb. Inst. Paliobot. 4, p. 72). It is this form group that includes the spheroidal
pollen grains of 29 to 39 p. size, covered with clavate elements of 2 to 3 u
size. The clavi of the ornamental elements are big, about twice as large as the
stem, up to 3 p. wide, pear-, blackjack- or button-shape. The intraornamental
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fields, somewhat wider than the clavi, form something like a reticulum. The
projections are of varied size and might be absent from the meridional area
(as is particulary distinct in polar view).

Ilexpollenites margaritatus (R. Por. 1931) R. Por. 1960
Plate XLIII, Fig. 12-13

For a list of synonyms, see Nacy 1958, p. 71 (second part of the list of synonyms), and
1960. Ilexpollenites margaritatus R. Por. in R. Por. Synopsis III. p. 99.

Tricolporate pollen grains of elliptical or round outline, 24 to 35 p. size,
with a clavate exine 2 to 3 p thick, clavi mostly 1 to 2 u thick. Ornamental
elements of various length, usually longest at the poles, occasionally scarce
in the meridional area.

According to the relevant literature, the form occurs from the Kocene
to the Pliocene in slightly greater abundance than 7. iliacus (R. Por.) R. Por.

does.

Tlexpollenites propinguus (R. Por. 1934) R. Por. 1960
Plate XLIII, Fig. 9

1934. Pollenites propinquus R. Por. — Arb. Inst. Paliobot. 4. p. 74. PL 3. Fig. 33.

1934. Pollenites propingquus R. Pot. — Arb. Inst. Paliobot. 5. p. 35.

1938. Ilex? — pollenites propingquus R. Por. — THIERGART, Jb. Preuss. Geol. L. A. 58.
p- 322. PL. 25. Fig. 31.

1953. Tricolporopollenites margaritatus (R. Por.) Py et TH. f. minor, p. 107. PL. 14,
fig. 74-80.

As early as 1934, PoroNig referred the form Pollenites propiquus R. Por.
to the family Aquifoliaceae, namely to living Ilex opaca (Ilex quercifolia
MEERB.). A small form (in the 15 to 25 u. size range) is mentioned by the name
Tricolporopollenites margaritatus f. minor by THOMSON et PrrLuG (1953, 1. c.).
However, since according to R. PoToNIE’s original descriptions (Arb. Inst. 4.
p. 74) the forms can be distinguished on the basis of certain features connected
with size, and since the 1953 paper by THOoMsoN and PrrLu¢ did not emend
Porox1i’s description (indeed, it cites R. PoToNiE as the author), I do not
consider justified the suppression of the specific name propinguus. In view
of the numerous species of the family Aquifoliaceae (300 according to WiLLIs
1957, p. 48), the few forms established so far presumably include numerous
species and will have to be subdivided at a later stage. Ilexpollenites propingquus
(R. Por.) is highly abundant in the Mecsek Mountains Miocene (in the entire
material of borehole Hidas-53, and in several cores of borehole Zeng6varkony-
45 and 59, Koml4-120, and Szdszvar-8).

In keeping with R. Poroxt#’s diagnosis (l. ¢.), I have placed here small
roundish tricolporate pollen grains of 17 to 23 u size whose small clavi are of
about 1 u size.
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Familia: Siphonodontaceae

The family figures among the members of Celastraceae (WiLL1s 1957,
p. 609), although ERpDTMAN (1952, pp. 105 and 409) has shown it to constitute
a separate family, as its pollen structure is different. The living genus Sipho-
nodon is represented by two species living in Malaya and Australia.

Genus: Siphonodontipollenites n. g.

Generotype: Siphonodontipollenites hungaricus n. g. n. sp.

Diagnosis: Triporate, oblate pollen; in polar view, it exhibits a rounded
triangular shape, convex sides and large pores; the exine thickens towards
the pores.

Differential diagnosis: It is distinguished from other triporate pollen by
its peculiar large, rigid pores.

Siphonodontipollenites hungaricus n. g. n. sp.
Plate XLII, Fig. 11-12

Holotype: Borehole H-53, sample No 52, slide No 1, 39.0x103.6.

Locus typicus: Hidas.

Stratum typicum: Tortonian, “Schlier”, light grey clay-marl, borehole H-53, depth 757
to 759 m, presumably secondary.

Diagnosis: Pollen grain of 17 p. equatorial diameter in polar view. Rounded
triangular, with convex sides. Its three large pores, complete with atrium and
ectopore, are of 4 p diameter. Exine twolayered. The ectexine, thickening
towards the pores, bears minute granula which constitute a delicate reticulum
in top view.

Remarks: One specimen so far: the exine is injured at one of the pores.
The new species is smaller than Siplhonodon celastrineus GRIFF. as figured by

JRDTMAN (1952, p. 105). Might be redeposited.

Familia: Incerta
Genus: Spinuliferoidaepollenites n. g.

Generotype: Spinuliferoidaepollenites zélyomii n. g. n. sp.

Diagnosis: Roundish, small pollen, covered with a dense stand of spines;
ectexine thinner than endexine.
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Differential diagnosis: The new genus is the same in size as the fossil
Malvacipollis HARRIS 1965, but the spines of the new genus are longer and,
for the later reason, the presence of foramina cannot be observed on it.

Spinuliferoidaepollenites zélyomit n. g. n. sp.
Plate XLIV, Fig. 2-3

Derivatio nominis: Honour pr. B. Zoéryvoumr, Budapest, corresponding member of the-
Hungarian Academy of Sciences.

Holotype: Borehole Pszf.-VI, sample No 5, slide No 1, 44.8 % 100.5.

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian limnic sequence, light grey clayey silt, borehole
Pszf.-VI, depth 10.5 to 12.5 m.

Diagnosis: Roundish pollen grain of 26 p. diameter, densely covered with
spines of 4 to 5 u height. The spines start from bases 1 to 1.5 u. wide and taper
to points. Ectexine 0.5 p. thick, endexine vague, presumably 1 p. thick.

Remarks: As to botanical affinities, one genus each of two different fa-
milies, Micrantheum (Euphorbiaceae) and Stachyanthus (Icacinaceae) enter
into consideration according to KRDTMAN’s figures (1952). In size, it stands
close to Micranthewm ericoides DESF., but the new species does not possess
the remarkably thick exine and the foramina of the living one, and cannot
be identified with it. Stachyanthus zenkeri (1. c. p. 212) agrees in size with
the new species, but its spines are shorter and less close-spaced. Also according
to ErpTMAN (L. c.), the pollen of the Icacinaceae and Euphorbiaceae are affine.
The problem requires further careful study. For the time being, I have
classed the new species with the family Zecacinaceae, as it is to that family
that it stands closer morphologically.

One specimen thus far.

Familia: Cyrillaceae
Genus: Cyrillaceaepollenites (MURR. et Pr. 1951) R. Por. 1960

Cyrillaceaepollenites megaexactus (R. Por. 1931) R. Por. 1960
Plate XLIII, Fig. 4

The form was first figured (1931, Sitzber. Ges. Fr. I., Pl. V, Fig. 42b)
and described by the name Pollenites exactus (1931, 4. p. 61) by R. Poroxti
who compared it with Castanea sativa MiLL. In 1950 (R. Por., THoOMS. et
THIERG.), THOMSON figured a species by the name Poll. cingulum briihlensis
(I. c. p. 56, Plate B, 31-33). In 1951, MURRIGER et PFLUG (p. 91) called this
form Cyrillaceae — poll. cingulum brithlensis THOMSON with reference to
TroMSON. In 1953, THOMSON et PFLUG mentioned exactus and brithlensis as
two subspecies of T'ricolporopollenites megaexactus. In the Synopsis (I1I, 1960,
p- 102) PoroNik emended Cyrillaceaepollenites (MURR. et PF. 1951) and suppres-
sed brithlensis as a late homonym of megaexactus. The form occurs in my ma--
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terial from the Lower Helvetian limnic sequence to the Pliocene, with oblate
spheroidal pollen grains of 17 to 29 p. size having a smooth or hyaline-smooth
exine. The caverna is provided with long rugae which occasionally broaden
at the equator. Specimens in the polar aspect are fairly frequent. It is consi-
-dered a representative of the family Cyrillaceae.

Cyrillaceaepollenites exactus (R. Por. 1931) R. Por. 1960
Plate XLIII, Fig. 22

Tricolporate, prolate, spheroidal pollen grains of 9 to 15 wu size; exine
'smooth, colpus narrow, rugae small. Scarce enough in the Lower Helvetian
limnic sequence and in the Helvetian section of borehole Hidas-53.

Ordo: Cornales
Familia: Araliaceae
‘Genus: Araliaceoipollenites R. PoroNig 1951

Araliaceoipollenites euphorii (R. Por. 1931) R. Por. 1951. 1*
Plate XLIII, Fig. 8

1931. Pollenites euphorii R. Por. — in Zeitsch. Braunk. p. 328, PL. 1, Fig. 12.

1934. Pollenites euphorii R. Por. — in Arb. Inst. 4. p. 64, PL. 2, Fig 33, 39, Pl. 3, Fig. 19.
1951. Araliaceoipollenites euphorii R. Por. 1934 in R. Por. 1951, PIL. 21, Fig. 139-141.
1953. Tricolporopollenites euphorii (R. Por.) THOMS. et PF. p. 102, Pl. 12, Fig. 137-139.

The form was first figured by R. PoToN1g in 1931 by the name Pollenites
euphoriz (PL. 1, Fig. 12)**_ It has lately been considered a representative of the
family Araliaceae. This rare form is distinguished by several authors only as
to size from 7T'ricolporopollenites edmundi (R. Por.). Mamczar (1962, pp.
118-121) distinguished on a morphological basis four form groups, all within
the family Araliaceae.

A pollen grain of 24 p. size from borehole Zengévarkony-59, depth 41.8
to 44.4 m, and possibly another one of 23 u size from 67.5 to 70.5 m depth,
same borehole, are to be placed in MamczAR’s group I. These are of rhomboidal
shape, with colpi flexed at the equator. Exine about 2 . thick at the poles,
ectexine baculate and 1.5 p thick, endexine smooth and about 0.5 p. thick.
At the equator, the ectexine thins to about 0.5 p. As compared to living
Heteropanax fragrans SEEM. (Mamczar 1962, Pl. XXV, Fig. 66), its colpi
seem somewhat more pronounced.

* MAMCZAR'S group.
** For a detailed list of synonyms and considerations as to botanical affinities, see

Mamczar (1962, pp. 117-118).
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Araliaceoipollenites euphorii (R. Por. 1931) R. Por. 1951. IIT*
Plate XLIV, Fig. 4

Of the pollen grains in our material, one specimen of 28 u. size from sample
No 53 of seam II, Hidas Mine can be classed here. It is oval (very slightly
rhomboidal), with a slightly rounish pole. Colpus about 3 u at the equator,
pore lalongate. Exine baculate, about 1.5 p. thick at the poles, only 0.5 n
thick at the equator, densely covered by verrucae of 1 u. size. Surface finely
reticulate. According to MamczAR’s comprehensive review (l. c. p. 121), it
has so far been largely encountered in Tertiary lignites.

Mamczar gives the botanical affinity of this form as cf. Aralia L. genus
(MAMCZAR, 1962, p. 120).

Araliaceoipollenites euphorii (R. Por. 1931) R. Pot. 1951. TV**
Plate XLIV, TFig. 5

A specimen of 37 u. size, slightly tilted towards the polar position; 178.0
to 178.8 m depth, borehole Komlé-120. Shape broadened at the equator;
colpus, too (4u at the equator). The pore is stated to be small by MAMCZAR.
The Koml6 specimen is distended owing to its position and other circumstances
of fossilisation, so that its original condition is hard to reconstruct. The pore
occupies about half the width of the colpus. Exine thick at the poles (about
3 u), thinner at the equator, two-layered; ectexine consisting of coalesced
bacula; endexine thin, smooth. Surface reticulate. MAMczAR considered also
Group IV. to belong to the Araliaceae, but could not refer it to any of the
genera he had studied (1962. p. 120).

Araliaceoipollenites edmund: (R. Por. 1931) R. Pot. 1960

The form was first figured (1931, Sitzg. Ber. Pl. 1, V 52b and V 53a)
and described (1934, Arb. Inst. 4. p. 66) by R. PoroN1£ who gave it the name
Pollenites edmundi. He stated it to be a pollen of 27 to 36 u size, scarce in
Miocene lignites, and related to the Fagaceae or possibly to the Nyssaceae.
In 1951, he re-figured it (Pl. 21, Figs. 135-137) by the name Araliaceoipollenites
edmundi. He referred to Arb. Inst. 5. p. 29, 1934 and mentioned pollen grains
of 40 to 47 u size. THOMSON et PrruG included the form (1953, p. 101, Pl
12, Figs. 125-132) in the collective morphological genus T'7icolporopollenites,
stating R. PoToN1E as the author (1931, 1. c.) and relegated to it specimens of
40 to 60 u. size. R. PoroxNit gave the generic diagnosis of Araliaceoipollenites
in 1960 (Synopsis III, p. 97) and subsumed under this heading the species
described until then by the names Pollenites, Tricolpopollenites ewphorii
and edmundi. MaMczar (1962) studied, among others, also Pollenites edmundi

* Mamczar’s group III. (Madczar 1962).
** Mamczar’s group IV. (L. ¢.)
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R. Por. and came—on the basis of comparisons with the pollen of living
plants—to the conclusion that the larger Miocene grains are 38 to 53 u in
size and of reticulate surface. He referred this Group I. to the genus Cornus L.
Group II, includes grains of 35 to 40.5 u size and granulate surface and is
referred to the genus Aralia L. MamczAR had studied palynologically 24 species
of the 15 genera of the family Araliaceae and 21 species of the three genera of
the family Cornaceae. According to WiLLis, however (1957, p. 51) the family
Araliaceae includes 700 species in 55 genera, most of them tropical, of Indo-
Malayen preferences; the family Cornaceae has 100 species in 15 genera.
Hence, the decision of the botanical affinities of the pollen on this form group
will have to be preceded by some thorough studies of these two closely related
families. The forms I have distinguished within this group in my material
are as follows.

Araliaceoipollenites edmund: (R. Por. 1931) R. Por. 1960
Plate XLIV, Fig. 20-21

Tricolporate pollen of 35 by 23 u. size, ectexine composed of bacula of
2 u. size, endexine 0.5 p, smooth. The surface appears coarsely granulate.
The caverna along the three colpi is thick, 5 u. in the equatorial region, tapering
to 2.5 . at the poles. The pore, situated at the equator, is of 2 . size; the endo-
pore and exopore fully penetrate the caverna.

A few specimens in the 33 to 37 p. size range in cores of boreholes Puszta-
kisfalu-VI, Zengévarkony-59, Koml6-120 and Hidas-53 (in this last et 126.6—
132.5, 600.5-602.5, 761.0 to 763.3 m depth).

Tt is this type that corresponds to MaMczAR’s group II (1962, p. 114)
whose botanical affinity he indicated as cf. Aralia L. I identify it with the
Pollenites edmundi figured and described in the greatest detail by PoroNig
(1934, Poroxnit et VENITZ, p. 29, PL. 3, Figs. 71-74).

Araliaceoipollenites edmundi (R. Por. 1931) R. Por. 1960.
f. reticulatus n. f.
Plate XLIV, Fig. 6-8

Form type: Borehole Zeng6virkony-59, sample No 27, depth 67.5-70.5 m, Helvetian,
fish-scale-bearing sequence, slide No 1, 44.4x115.4.

Description: Tricolporate pollen grain of 36 by 21 w size, densely covered
with baculae of 2 wu size, which consitute a reticulum consisting of meshes of
0.5 to 1 u diameter on its surface. The three colpi are 3 p. wide in the equatorial
‘region and taper to 1 u at the poles. Diameter of pores 3 ..

A few specimens have so far been found.

Differs from Araliaceoipollenites edmundi R. Por. by its narrower cavern
and by the reticulum constituted by its structural elements.

Botanically, the form presumably belongs to the family Araliaceae.

It is a transitional form towards 7'ricolporopollenites hedwigae PFLANZL
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Tricolporopollenites hedwigae PFLANZL 1956

1934. Pollenites cf. edmundi R. Por., Arb. Inst. Paliobot. B. 5. in PoToNIE et VENITZ:
Zur Mikrobotanik des Miozéinen Humodils der niederrheinischen Bucht. Pl. 3,

Fig. 75.
1956. T'ricolporopollenites hedwigae Prraxzi — Notizbl. Hess. L. A. Bodenforschung
84, PIL. 16, Fig. 15. p. 243.

The two specimens reported in literature agree in size and structure
with the Hungarian specimen. In 1934, PoToN1£ held it to be a state of pre-
servation of P. edmundi. It was described by the name T'ricolporopollenites
hedwigae from a Middle Miocene clay near Meissner.

Tricolporopollenites salzveyensis PrLuG 1953
Plate XLIV, Fig. 15, 23

Tricolporate pollen in the 42 to 38 u. size range. It agrees with the form
described by PrrLue (THOMSON et Prruc, 1953, p. 103, Pl 13, Figs. 10-13).
Tts width-to-length ratio varies from 0.6 to 0.9. Structure intrabaculate.
Pore elongate in the meridional direction. Often crumpled secondarily.

Nothing is known about the botanical affinities of the species. Tt is
presumably related to the family Araliaceae, but other families are also
possible.

Stratigraphically, it occurs in the lower Eocene (Antweiler Bild) according
to Prrua (L. c.). In our material it was found at 433.6 to 433.8 m depth in
borehole Szaszvar-8, at 67.5 to 70.5 m depth in borehole ZengGvarkony-59
and in samples from the Hidas mine.

Familia: Cornaceac

Tricolporopollenites edmund: (R. Por. 1931) TH. et Pr. 1953
f. major n. f.
Plate XLIV, Fig. 10, 13

Form type: Borehole Zengévirkony-59, sample No 26, slide No 1, 32.2x107.8.

More or less thomboidal pollen in the 47 to 52 w size range. Its bacula are
2 u tall on the sides, up to 4 p. tall at the poles. The clavi of the bacula stand
so dense as to be almost coalescent. Kndexine about 1 wu, smooth. Surface
reticulate. Exopore round; the endopore overreaches the narrow colpus.
‘Caverna well-developed, up to 4 p. at the equator, tapering towards the poles.

Remarks: A few specimens in Middle Miocene cores (65 to 67 m, borehole
Zengbvarkony-59; 630.8 to 632.0 m, borehole Hidas-53).
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Ordo: Rubiales
Familia: Rubiaceae

Rubiaceae sp.
Plate XLIV, Fig. 1

Pollen fragment of 30 p. diameter, with 6 apparent lobes and with pores
between the lobes. Exine smooth, 1 p. thick at the middle of the lobes, about
2 u thick at the pores where it constitutes a small labrum. Besides an injury,
the pollen grain exhibits a strong secondary warping.

TroMsoN et Prruc (1953, Pl. 10, figs. 42-43) described unidentified
pollen grains of similar morphology: they did not place them into the slightly
similar genus Stephanoporopollenites (op. cit., explanations to the plates, p.
126) but referred them to the Labiatae or Rubiales. According to the available
literature about the pollen of living plants (BerTscH 1942, P1. 27-28 ; ERDTMAN
1952; Labiatae pp. 217-220, Rubiaceae, pp. 383-387; GuiNeT 1962, Pl. 23),
the family Rubiaceae is the only to enter into consideration, because the figured
species of the Labiatae all possess a reticulate exine. Of the families of the
order Rubiales, only the Rubiaceae and Dipsacaceae have polycolpate pollen.
Even disregarding its other incongruent features, dipsacaceous pollen is to be
left out of consideration owing to its large size. The polycolpate representatives.
of the other families studied by BerrscH (l. ¢.) have to be dropped owing to
their reticulate structure or the extremely great number of their colpi. How-
ever, even focussing our attention on the family Rubiaceae, it is hard to be
more specific, since according to WiLLis (1957, p. 573), this is one of the
biggest families with 5500 species in 450 genera. They range from the tropics
to the arctic regions. Moreover, beside referring it to this family, we cannot
profit much more by our fossil, as it is just a single specimen and fragmentary
at that. VAN Campo (personal communication) considers it a Gallium type.

It was found in the Tortonian lignite-bearing sequence, depth 600.5 to
602.3 m, borehole Hidas-53.

Familia: Caprifoliaceae
Genus: Caprifoliipites WoDEHOUSE 1933

Caprifoliipites sambucoides n. sp.
Plate XLIV, Fig. 9, 14

Holotype: Borehole H.-53, sample No 33, slide No 3, 35.8 X 118.4.

Locus typicus: Hidas.

Stratum typicum: Tortonian, lignite-bearing sequence, clay-marl, horehole H.-53, depth
667.2 to 669.2 m.



(191) 423.

Diagnosis: Tricolporate, clavate pollen grain of 24 by 20 p. size. Exine
about 2 p. thick, ectexine composed of pila of about 1.5 u size. The pila are not
entirely uniform in size. Endexine about 0.5 p thick, smooth. Arrangement of
pila retipilate. The diameter of the reticular grains thus formed varies from
2 to 4 . The narrow colpi are slightly broken at the equator and convergent
towards the poles. Pores of about 1.5 u. diameter.

Differential diagnosis: The exine of Caprifolivpites andrednszkyi n. sp.
is thicker; its pila are more uniform, and so are those of C. gracilis n. sp.
Also, the colpi of gracilis are shorter: both are prolate spheroidal in shape.

As a botanical affinity, I prefer to suggest the genus Sambucus; it is
particularly the morphology of the pollen of S. obulus L. that shows a great
deal of similarity to the new species.

Remarks: WoDEHOUSE (1933, p. 518) mentioned an even smaller specimen
(16.5 by 22.8 w. size) in connection with the setting up of the genus Capri-
Joliipites: this specimen recalled the genus Viburnum in morphology, the genus
Sambucus is size. His find derived from the Miocene flora of Florissant (. c.)
rather than from the Eocene. C. viridi-fluminis WODEHOUSE is, besides its
small size, tricolpate according to the description. Owing to these differences
some of which may be due to the now outdated techniques used by WobpE-
HOUSE, I would not be justified in identifying my species with his.

A few specimens in Middle Miocene deposits.

Caprifoliipites andrednszkyi n. sp.
Plate XLIV, Fig. 16-19, 22

Derivatio nominis: In honour of the late Professor pr. G. ANDREANSZKY, Budapest.

Holotype: Borehole Zgv.-59, sample 13, slide No 2, 36.6 X 116.3.

Locus typicus: Zengbviarkony.

Stratum typicum: Tortonian, ‘‘Schlier” secuence,
depth 30.9 to 34.0 m.

grey clayey silt, borehole Zgv.-59,

Diagnosis: Tricolporate pollen grain of about 20 p size; shape round
(oblate spheroidal with a length-to-width ratio nearly 1). Exine pilate, about
2.5 to 3 p thick; sexine (ectexine) about 2 p thick, composed of uniformly
developed pila; nexine (endexine) about 1 p. thick, smooth. As a result of this
exine structure, the surface exhibits a simplibaculate, retipilate (?) reticulum
of 1 to 2 p. meshes. The diameter of the reticular elements decrease somewhat
near the colpi. These latter are about 1.5 u thick, slightly tapering towards
the poles. Exopore (?) — a small round depression not so wide as the colpus.
Endopore elongate, perpendicular to the colpus.

Remarks: In order to establish the botanical affinity of the species, I have
studied numerous species of extant pollen such as Bucklandia populnea R.
Br. (Hamamelidaceae), the Celastrum species, and the genus Viburnum of the
family Caprifoliaceae. It is the pollen of this last one (V. rhytidophyllum
HeMmsL.) that most resembles the new species.

Beside the type locality, the new species was found to be highly abundant
in borehole Hidas-53 and Koml6-120 and in the Hidas mine.
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Caprifolizpites gracilis n. sp.
Plate XLIV, Fig. 11-12

Holotype: Borehole Zgv.-45, sample No 3, slide No 1, 43.5X115.8.

Locus typicus: Zengbévarkony.

Stratum typicum: Helvetian, limnic sequence, silty clay, borehole Zgv.-45, depth 16.4
to 17.2 m.

Diagnosis: Tricolporate pollen grain of 19 y. size ; round (oblate spheroidal);
exine 2 p thick, clavate. Ectexine composed of pila of about 1.5 p height;
endexine smooth, 0.5 p. thick. On the surface, the ornamental elements consti-
tute a reticulum of 1.5 to 2 u spacing (retipilate). Colpus short, about 1 p
thick at the equator, suddenly narrowing towards, but not reaching up to
the poles, with a small roundish pore.

Differential diagnosis: The new species resembles C. andrednszkyi, but
its exine is thicker, the heads ot the pila are smaller and the pore structure
is also different.

Remarks: Occurs in fairly large numbers in the Middle Miocene of the
Mecsek Mountains. I suggest, as its botanical relationship, the family Capri-
foliaceae, in view of the slight morphological difference from the preceding
species and to the extent of the family Caprifoliaceae.

Genus: Lonicerapollenites W. Kr. 1962a

1962. Lonicerapollis n. fgen. W. KrurzscHa — in Geologie 11, 3. p. 274,

Lonzcerapollenites cf. gallwitze W. Kr. 1962
Plate XLV, Fig. 2-3

Roundish spore of 35 y size, of triangular equatorial outline, with ger-
minalia at the three apices. Wall multilayered, with sparse spines of about
1.5 u. on the outside, a baculate ectexine, and a thin but more compact endexine
underlain by a finely baculate layer. There is a plica-like fold, apparently
secondary, from pole to pole. The poles are as large as the colpi are wide.
Ectexine protruding labrum fashion; there is a vestibulum.

One specimen in the core from 48.5 to 51.3 m depth of borehole Zengé-
varkony-59 (slide No 1, 45.0X105.7). KrRUTZSCH mentions it as a sparse ele-
ment of Lower and Middle Miocene assemblages.

With respect to botanical affinity, beside the genus Lonicera one might
mention some further genera of the Caprifoliaceae: Abelia, Leycesteria, Dipelta
‘(on the basis of the Chinese pollen book, 1960), Triostewm, Linnaea (according
to ErDTMAN 1952, 1954) too.
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Lonicerapollenites sp.

I have provisorily placed here a pollen grain of 47 p. diameter from the
60.9 to 63 m depth interval of borehole Zeng6varkony-59. Its surface is co-
vered with spines about 1.5 p. high, 1 p. wide at the base, spaced 3.5 to 4 p.
apart. The wall consists of two super imposed layers of bacula, each about
1.5 p thick, the internal one denser. Triporate, but the grain is so crumpled
that little is seen of the pore structure.

Familia: Dipsacaceae
Genus: Scabiosaepollenites n. g.

Generotype: Scabiosaepollenites magnus n. g. n. sp.

Diagnosis: Large, prolate spheroidal pollen; thick, spiny exine provided
with pores and colpi.

Differential diagnosis: Easy to distinguish from the genera described
on the basis of its large size, the peculiar ornament of its exine and its germinal

structure.

Scabiosaepollenites magnus n. g. n. sp.
Plate XLVI, Fig. 1

Holotype: Borehole Zgv.-59, sample No 22, slide No 2, 31.2X116.1.

Locus typicus: Zengbvéarkony.
Stratum typicum: Helvetian, fish-scale-bearing sequence, clay-marl, borehole Zgv.-59,

depth 51.3 to 56.0 m.

Diagnosis: Large roundish pollen grain of 98 by 83 u size. Exine thick,
5 to 8 u, even 10 to 11 p. when taken with its spines spaced 10 to 12 u apart.
The spines are of two kinds: the larger ones are 2 to 3 u tall, 1.5 to 2 u wide
at the base, tapering to points. Among them there are small spines 0.5 p
high. Ectexine 5 to 6 . thick, coarsely baculate; endexine 2 p thick, smooth,
compact. There are two pores of 35 p diameter, surrounded by thick exine
margins (4 to 5 wu).

Differential diagnosis: Differs from §. minimospinuosus n. sp. by the
uneven surface of its exine, by the presence of two sorts of spines and by its
large pores. Morphologically, it is related to the genus Scabiosa.

Scabiosaepollenites minimospinuosus n. g. n. sp.
Plate XLV, Fig. 1; Plate XLVI, Fig. 8

Holotype: Borehole H.-53, sample No 4, slide No 2, 40.3 X 104.0.

Locus typicus: Hidas.
Stratum typicum: Upper Pannonian, silty clay-marl, borehole H.-53, depth 147.5 to

148.5 m.

13 MAFI Evkoényv LIL 2.
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Diagnosis: Roundish pollen grain of 120 by 90 p. size. Exine thick (about
10 p). Ectexine of fairly uniform thickness (4 to 5 ), composed of strong
bacula. The margin of the ectexine bears small spines about 0.5 p. high. End-
exine about 4 p thick. The exine exhibits two roundish pores of about 28 p.
diameter, with an exine margin 3 p. thick.

Differential diagnosis: Differs from Scabiosaepollenites magnus n. g. n. sp.
first of all by the even surface of the exine—a result of the uniform size of the
spines—and by its pores of smaller size whose margins are also narrower.

Remarks: A single specimen, strongly crushed, in my material.

Affinity to the genus Scabiosa likely.

Subseries: Malvales — Solanales

Ordo: Malvales

Familia: Tiliaceae

Genus: Intratriporopollenites TH. et PF. 1953

The morphological features and botanical affinities of fossil tiliaceous
pollen were treated in great detail by D. H. Mar (1961, pp. 54-93), who estab-
lished the family connexion on the basis of a fossil flower find with in situ
pollen.He identified the pollen with fossil 7. enstructus (R. Por.) TH. et Pr. of
the Sporae dispersae. The extinct tiliaceous genus in question belonged in his
opinion to the subfamily Brownlowioidae, and within it to the group whose rep-
resentatives now thrive in East Asia and Indomalaya. He described the fossil
by the name Burretia instructa (R. Por.) Ma1. According to the Code (1961),
Art. 59: “The author who first describes a perfect state may adopt the specific
epithet applied to the corresponding imperfect state, but his binomial for
the perfect state is to be attributed to him alone, and is not to be regarded as
a new combination.” In MAI’s interpretation, it is only the pollen found in the
anthera that should be called by the new name, whereas those found as sporae
dispersae should be given the name of the form genus established by THOMSON
et PrLuG. Article 11 of the Code, referring to priorities, states the exceptions
concerning the only correct name and admits certain alternatives also with
respect to fossil plants. Applying this article, one could give the generic name
Burretia to tiliaceous pollen which can be identified with Burretia beyond
any doubt by careful analysis. For forms to which this does not apply or whose
morphological features cannot be observed owing to advanced corrosion,
it would be right to keep up the form genus Intratriporopollenites, but with
the restriction, proposed by Mar1 (. c. p. 64), that it should be applied to
“#ilioid’ forms only.

In agreement with MAT (p. 59)—who pointed out some deficientics of the
Code—1 would on my part, also welcome it if the Code regulated the ways
and means of making changes in fossil plant names. The general trend should
of course be—under preservation of the principle of priorities—from the
morphological systems towards the natural system of plants.

In my material I could, with reference to Mar’s morphological findings
(L. c. pp. 59-63), distinguish the following species:
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Intratriporopollenites cf. microreticulatus MA1 1961
Plate XLV, Fig. 5, 8

“Tilioid” pollen grain of 37 p equatorial diameter, borehole Hidas-53,
depth 298.0 to 299.1 m. Highly corroded and crumpled, it defies accurate
identification. It is in the polar position, and only its convex triangular,
relatively smooth outline and its thin exine suggest the species. The only
visible anulus is oval. MAT states it to be an Eocene form, and it presumably
indicates redeposition from the Eocene also in our material.

It is perhaps to this species that three corroded and crumpled specimens
(one of 31 p. size from borehole Zengdvarkony-45, depth 16.4 to 17.2 m, and
two from borehole Hidas-53, depth 672.5 to 676.0 and 534.0 to 537.0 m re-
spectively), should be referred.

Intratriporopollenites insculptus MAT 1961
Plate XLV, Fig. 4

A large specimen of 52 u size and a small one of 37 p. size, in the polar
position, belong to this species. Their outline is convex triangular; there is a
strongly developed anulus following the colpus. Muri duplibaculate. A four-
pore form of 63 w size is also classed here.

The representatives of the species were encountered in the Helvetian—
Tortonian cores of boreholes Zengévarkony-59 (65 to 67 m depth), and Hidas-53
(667.2 to 669.0 and 683.0 to 686.5 m depth).

Intratriporopollenites instructus (R. Por. 1931) Pr.
et TH. 1953. subsp. nstructus

Pollen grains of 41 to 47 p. equatorial diameter, with hemispherical anuli.
Ectexine continued above the pore. Reticulum composed of grains of about
1 u size. Exine about 2 p thick. A few specimens in the Sarmatian and Tor-
tonian cores of borehole Hidas-53, among others in the one from 667.2 to
669.0 m depth, in which the preceding species was encountered, and also in
the depth interval 73.5 to 76.0 m of borehole ZengGvarkony-59 and in the
Middle Miocene of Mecseknadasd. According to Mar, it is the group of 1.
instructus that represents the pollen of the genus Burretia. In my opinion,
the name Burretiaepollenites should be preferred.

Intratriporopollenites instructus (R. Por. 1931) Pr.
et TH. 1953. ssp. macroreticulatus MA1 1961
Plate XLV, Fig. 6-7

Pollen grains of 43 to 44 p. equatorial diameter; one specimen four-pored.

Their features agree with those of the preceding ones, except perhaps for a
slightly thinner exine. Reticulum 2 u. or coarser.

13*
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Occurrence: Borehole Szaszvar-8 (depth 433.8 to 434.1 m) and Zengd-
varkony-59 (60,9 to 63 m).

Intratriporopollenites polonicus Mar 1961
Plate XLVI, Fig. 2-3

Specimens of 30 to 33 u diameter in the polar position. Shape rounded
triangular. Anuli small. Exine thin, about 1 p. (scrobiculi ?). Two specimens
in Tortonian—Sarmatian cores of borehole Hidas-53 (depth: 572 to 575 and
444 m, respectively). Both specimens crumpled.

Familia: Malvaceae
Genus: Malvacearumpollenites NAGY 1962

1962. Malvacearumpollis n. g. NAGY in Acta Bot. VILL. 1-2. p. 159.

Malvacearumpollenites rotundus n. sp.
Plate XLVII, Tig. 1, 5

Holotype: Borehole 8z.-8, sample No 219, slide No 2, 29.0 X 103.2.
Locus typicus: Szdszvar.
Stratwm typicum: Lower Helvetian grey clay-marl, borehole Sz.-8, depth 433.8 to 434.1 m.

Diagnosis: Roundish, echinate pollen grain of 73 by 67 p. size, with three
pores. Exine finely baculate; bacula of about 0.5 p. size make the surface
of the exine look finely granulate in the top view. There are massive spines
3 to 6 p. tall, spaced 4 to 7 u apart, ending in blunt points; bases of these
spines 1.5 to 4 u. wide, not rising above the exine. The three pores are of 7
diameter each, surrounded by an exine margin 2 to 3 wu thick.

Remarks: According to Saap’s key to the Malvaceae (1960, p. 34), this
form belongs to group II. No more accurate indentification can be given.
On the basis of our present day knowledge.

Only one specimen in our material.

cf. Malvacearumpollenites sp.
Plate XLVII, Fig. 6

Roundish pollen of 67 p. diameter. Exine thick (3 to 5 p. together with
the short massive projections that cover it in a dense stand).

One specimen in a grey silty clay marl, 56.0 to 60.9 m depth, borehole
Zengévarkony-59. The surface is strongly contaminated, which precludes any
more detailed identification.
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Ordo: Ligustrales

Familia: Oleaceace

Genus: Oleoidearumpollenites n. g.

Generotype: Oleoidearumpollenites reticulatus n. g. n. sp.

Diagnosis: Elliptical, prolate, oblate, tricolporate, tricolporoidate, tricol-
pate pollen. Exine reticulate, simplibaculate with bacula 2 to 4 . long. Ecto-
pore angular, endopore rounded.

Differential diagnosts: Differs from the genus Caprifoliipites WopEHOUSE
by its smaller bacula and small clavi, from the genus Ilexpollenites by shape
and the uniform reticulum, and likewise by the small clavi.

Oleoidearumpollenites reticulatus n. g. n. sp.
Plate XLVII, Fig. 2-3

Holotype: Borehole K.-120, sample No 18, slide No 2, 35.3 to 113.8,

Locus typicus: Komlé.
Stratum typicum: Helvetian, fish-scale-bearing sequence, clay-marl, borehole K.-120,
depth 178.0 to 178.8 m.

Diagnosis: Pollen grain of 30 p. diameter, in polar position, with three
lobes. Its surface forms a very marked simplibaculate reticulum. The bacula
are 3 to 4 u high, with heads hardly thicker than the stems.

Differential diagnosis: The new species differs from the Oleoidearumpolle-
nites chinensis n. sp. by the stronger reticulum.

Remarks: Size and morphology of the new genus suggest the genus Li-
gustrum or Jasminum (Chinese pollen book, Pl. LXXI, Fig. 2, 4). L. perrotett:
DC. figured by Pr. GUINET (1962, I., Pl. 34) resemble our species, but the
abundance of the unknown pollen grains of the family Oleaceae (including
400 species of 21 genera according to WiLL1s 1957, p. 442) and the 40 species
of the genus Ligustrum (ibid., p. 383) bid caution.

Besides the holotype, one secimen of 24 u size at 374.4 to 374.7 m depth
in borehole Komlé-120.

Oleoidearumpollenites chinensis n. g. n. sp.
Plate XLVII, Fig. 7-8

Holotype: Locality Almédspatak II, sample No 1, slide No 1, 39.4x103.5.
Locus typicus: Magyaregregy.
Stratum typicum: Helvetian, fish-scale-bearing sequence, tuffaceous clay, calcareous

marl.

Diagnosis: Spheroidal tricolporate pollen grain of 28 u. size; exine two-
layered; ectexine composed of baculate ornamental elements of about 3 p
size diminishing towards the colpi; endexine smooth, about 0.5 p thick.
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Colpi wide-spaced, slightly convergent towards the poles. The baculate ele-
ments constitute a reticulum of about 2 p. spacing.

Differential diagnosis: Differs from the Oleoidearumpollenites reticulatus
n. sp. by the finer reticulum.

Remarks: Scarce in Middle Miocene deposits. The fossil species resembles
the pollen of living Ligustrum delavayanum HARIOT, L. sinense LoOUR. and
Syringa amurensis RUPR. as to form (cf. the Chinese pollen book, 1960, PL.
LXXI, Figs. 3, 4, 9), and also as to size (ibid., pp. 187-188) but not so closely
as to permit identification.

Ordo: Boraginales (Tubiflorae)
Familia: Boraginaceae
Subfamilia: Heliotropioideae

Genus: Heliotropioidearumpollenites n. g.
Generotype: Heliotropioidearumpollenites gracilis n. g. n. sp.

Diagnosis: Tricolporate or tetracolporate, prolate pollen grains bearing
so-called pseudocolpi which make them look polycolpate.

Differential diagnosis: 1t is the presence of the pseudocolpi that distin-
guishes this genus from the other genera described thus far of fossil tricolporate

pollen grains.

Heliotropioidearumpollenites gracilis n. g. n. sp.
Plate XLVII, Fig. 4

Holotype: Borehole Zgv.-59, sample No 27, slide No 1, 40.6 X 115.3.

Locus typicus: Zengévirkony.
Stratum typicum: Helvetian grey silty clay-marl with fish scales, borehole Zgv.-59,

depth 67.5 to 70.5 m.
Diagnosis: Roundish tricolporate pollen of 30X 25
b w size in the polar position. It has three pores with
small atria. The so-called pseudocolpus is situated
between two pores: in the polar aspect it appears as a
2 slight depression. Exine about 1 y. thick, tegillate, deli-
cately intragranulate (Textfig. 41).

0 Differential diagnosis: The new species differs from
Heliotropioidearumpollenites rotundus by its smooth
exine, stronger structure of pori.

3 Remarks: Beside the holotype, one specimen of 23
w size from the 432.5 to 432.7 m core of borehole Szasz-
var-8. ERDTMAN (1952, p. 79) reported similar pollen
forms in the subfamily Heliotropioideae of the family

Fig. — abra 41. Helio-
tropioidearumpollenites
gracilis n. g. n. sp.
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Boraginaceae (Heliotropium, Tournefortia). However, in the new species the
pores and pseudocolpi are not as regularly placed as in ERDTMAN’s figure.
Heliotropium seruschanicum M. Pop., figured in the Chinese pollen book
(Plate 20, fig. 3) also much resembles the new species.

Heliotropioidearumpollenites rotundus n. g. n. sp.
Plate XLVI, TFig. 4

Holotype: Hidas Mine, Seam 11, sample No 53, slide No 2, 33.8 < 112.4.
Locus typicus: Hidas Mine.
Stratum typicum: Tortonian lignite-bearing sequence.

Diagnosis: Pollen grain of 30 by 25 . size, subprolate, with 4 (?) colpi
having small round exopores and large endopores surrounded by round anuli
of about 4 u diameter. The colpi alternate with pseudocolpi slightly shorter
than the ones provided with pores. The colpi converge and taper towards
the poles. In the polar position, the pollen is spherical, with the four pores
protruding. Exine about 1 . thick, smooth.

Differential diagnosis: The new species differs from H. gracilis n. sp. by
its more roundish shape, and more marked pores. The holotype is tetracol-
porate, but tricolporate forms have also been encountered.

Remarks: Particularly abundant in samples Nos 5 and 53 of Seam II,
Hidas Mine, in the 20 to 30 w. size range.

The new species resembles the pollen of Heliotropium strigosum WILLD.
var. stellulatum (MAIRE) MoN. as figured by Vanx Campo (1957, PL. 6). The
pollen of the living species is slightly larger, prolate in polar position, not as
rounded, with lolongate pores. Of the two species described by Selling from
Hawaii (1947, pp. 272-273), Heliotropium curassavicum L. is a herbaceous
seashore plant. Its pollen is smaller than, but similar in shape, to the new
species.

Ordo: Solanales
Familia: Lentibulariaceae
Genus: Utriculariaepollenites n. g.

Generotype.: Utriculariaepollenites elegans n. g. n. sp.

Diagnosis: Polycolporate, polyporoidate, suboblate, prolate pollen. Ect-
exine thicker than endexine, finely reticulate.

Differential diagnosis: Differs from the fossil representatives of the genus
Polygalaceae by its smaller size, by its less regularly arranged colpi and by
its pore structure.
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Utriculariaepollenites elegans n. g. n. sp.
Plate XLVIII, Fig. 12

Holotype: Borehole K.-120, sample No 105, slide No 1, 30.2x111.5.

Locus typicus: Zengbvarkony.
Stratum typicum: Helvetian fish-scale-bearing sequence, clay-marl, borehole K.-120,

depth 37.2 to 374.4 m.

Diagnosis: Subprolate, polycolporoidate pollen grain of 24 by 15 w size.
Ectexine slightly thicker than endexine, intragranulate. 6 or 7 colpi. Caverns
adjacent to the colpi 2 p. wide, slightly tapering towards the poles. Colpi
somewhat constricted at the equator, at the place of the germinal aperture.

Remarks: The grains of the new species range from 17 to 31 p. in size.
Some grains are, so to speak, in a rolled-up state. The thin colpi might have
been displaced, by some mechanical influence prior to fossilization.

Ubiquitous in the Mecsek Mountains Neogene, the new species might
correspond to several plant species.

Familia: Acanthaceae
Genus: Pteracanthopollenites n. g.

Generotype: Pteracanthopollenites discordatus n. g. n. sp.

Diagnosis: Elongate elliptical, tricolporate pollen, ribbed, with an exine
exhibiting a peculiar grid-like structure.

Differential diagnosis: The new genus recalls the pollen of Ephedra, but
differs from it strikingly by that it is provided with pores and by the grid
pattern of the exine.

Pteracanthopollenites discordatus n. g. n. sp.
Plate XLVIII, Fig. 1-2

Holotype: Borehole Sz.-8, sample No 219, slide No 2, 33.2x102.6.

Locus typicus: Szdszvir.
Stratum typicum: Lower Helvetian, grey calcareous marl, borehole Sz.-8, depth 433.8

to 434.1 m.

Diagnosis: Elongate elliptical pollen grain of 53 by 20 w size. Between
the two poles there are 5 or 6 ribs of 2 p. size, on three ribs there are lalongate
pores of 5 1. diameter at the middle. The exine is intrabaculate; as a result,
the surface exhibits an uneven grid pattern.

Remarks: The surface of the grain is corroded, and it is difficult to give
any more detailed analysis of the exine structure. According to the Chinese
pollen book (1960, p. 45), the pollen of Pteracanthus angustifrons (C. B. CLARKE)
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BrEM. has 12 to 15 ribs and 3 pores. However, the pollen grains of the living
species are almost twice as large. On the basis of the morphological similarity,
it is to this genus that I have referred the new species.

One specimen thus far.

Familia: Plantaginaceae
Genus: Plantaginacearumpollenites NaGy 1963

1963, Plantaginacearumpollis n. g. in Acta Botanica IX. 3-4, p. 396, with two species.

Plantaginacearumpollenites miocaenicus NAGY 1963
Plate XLVI, Fig. 6-7

1963. Plantaginacearwmpollis miocenicus n. g. n. sp. — in Acta Botanica IX. 3-4, pp.
396-397. Diagnosis and generotype.

One specimen of 27 by 25 u. size in sample No 23 (erroneously given as
sample No 20 in Acta Botanica) of borehole Hidas-53 (a Sarmatian core of
572 to 575 m depth).

Plantaginacearumpollenites soét NAGY 1963

1963. Plantaginacearumpollis soéi n. sp. — in Acta Bot. IX. 3-4, p. 397. Diagnosis and
holotype.

One specimen from the Helvetian fish-scale-bearing sequence, 65 to 67.6
m depth, of borehole Zengévarkony-59. =

Plantaginacearumpollenites sp.
Plate XLVIII, Fig. 5-6

One specimen of 35 w. size; 4 or 5 pores; exine multi-layered, about 3 u
thick, recalling the genus Litorella (ERDTMAN 1954, p. 115, Pl. XVII, Fig. 28).
The specimen disappeared during the fixation of the slide, so that I cannot
describe it as a new species, and can do no better than to indicate its presence
in the material (in the Pannonian, 126.6 to 132.5 m depth, of borehole Hidas-
53). Litorella americana BERG and L. lacustris 1.. are weeds of the seashore
and the lake shore, respectively (ERDTMAN, 1. ¢., and WiLLIs 1957, p. 390).
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Ordo: Cistales (Parietales)
Familia: Cistaceae
Genus: Cistacearumpollenites n. g.

Generotype: Cistacearumpollenites rotundus n. g. n. sp.

Diagnosts: Tricolporate pollen, prolate to oblate, with round endospore.
Colpi uniform. Surface reticulate, rugulate, striate, depending on the arran-
gement of the pilate (clavate) exine structure.

Differential diagnosis: Differs from the genus Ilexpollenites by size and
pore structure, and by the uniformity of the ornamental elements.

Clistacearumpollenites rotundus n. g. n. sp.
Plate XLVIII, Tig. 3—4

Holotype: Borehole Zgv.-59, sample No 22, slide No 2, 33.3x112.8.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, clay-marl, borehole Zgv.-59,
depth 51.3 to 56.0.

Diagnosis: Prolate, tricolporate pollen grain of 40 by 34 w size; colpi
narrow, slightly convergent towards the poles. Endopore round, outlined by
an anulus of about 4 p diameter. Exine pilate, about 3 p. thick: ectexine
(sexine) 2 p., endexine (nexine) thin, 1 p. Surface finely reticulate.

Remarks: A few specimens of 40 to 44 p. size in Middle Miocene layers
(borehole ZengGvarkony-59; borehole Pusztakisfalu-VI, depth 12.5 to 15 m;
locality Alméspatak-I, clay-marl with fish scales).

The holotype is tilted into a lateral position. As a botanical affinity,
the family Cistacea (HEYDACKER 1963 and ERDTMAN 1952) may be put for-
ward on a morphological basis.

Cistacearumpollenites macrodurensis (PF. et THOMS. 1953) n. c.
Plate XLVIII, Fig. 15, 18

1953. Tricolporopollenites macrodurensis n. sp. PF. et THOMS. in Palaeontogr. 94. B.
XIII. 5-9.

Prolate, tricolporate pollen grain of 41 u size. Its germinal structure
belongs to HEYDACKER's type 2 (1963, pp. 42-43). The colpi reach to the
poles. Pores outlined by the colpi exine baculate, thicker at the poles. It
corresponds to the Upper Oligocene-Lower Miocene form described by THOM-
SoN et PFLUG in the Eschweiler lignite and referred to the genus Parthenocissus
or possibly Cissus (1953, p. 103). It also resembles Hudsonia ericioides L. as
described and figured by HEYDACKER, except that it is smaller in size.

Encountered in borehole Zeng&varkony-45 (13.2 to 13.7 m depth).
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Familia: Flacourtiaceae

Flacourtiaceous pollen

This is a fairly abundant group of pollen, of 15 to 30 p. size, tricolporate
(colporoidate), subprolate to prolate, with a finely reticulate, intrarugulate
exine structure.

For the time being, and until further classification, I have subsumed
these forms under a comprehensive name. The species T7icolporopollenites
raskyi established and referred to the family Flacourtiaceae by M. KEDVES
(1963b, pp. 37-38) is also comprehensive, both as to size and ornament. The
family Flacourtiaceae comprises 500 species in 70 genera (WiLris 1957, p.
271). So6 (1963, p. 391) ascribed some 900 species to the family. It includes
tropical and subtropical trees and scrubs. A number of these could have occur-
red in the floral association that yielded our material. I prefer to present only.
diagrammatically the specimens relegated to this family on a morphological
basis (Chinese pollen book, Plate XILVI) and to postpone further subdivision
until some sort of monographic treatment of the family on takes place.

Ordo: Dilleniales
Familia: Dipterocarpaceace
Genus: Diplerocarpacearumpollenites n. g.

Generotype.: Dipterocarpacearumpollenites hidasensis n. g. n. sp.

Diagnosis: Oblate-subprolate, spheroidal, tricolpate, tricolporoidate,
tricolporate pollen, with a characteristic reticuloid exine recalling coniferous
pollen.

Differential diagnosis: 1t is the peculiar exine structure that distinguishes
the new genus from all other angiospermous genera.

I have so far distinguished two species:

Dipterocarpacearumpollenites hidasensis n. g. n. sp.
Plate XLVIII, Fig. 7

Holotype: Borehole H.-53, sample No 33, slide No 1, 32.0 < 118.1.

Locus typicus: Hidas.

Stratum typicum: Tortonian lignite-bearing sequence, greenish-grey clay-marl, borehole
H.-53, depth 667.2 to 669.2 m.

Diagnosis: Spheroidal, subprolate, tricolporate pollen grain of 50 by 43 p.
size. The caverna, about 5 u wide at the equator, tapers to about 3 p to-
wards—out does not reach to—the poles. The round pore does not overreach
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the caverna. Ectexine baculate in about 4 to 6 » width, which results in a finely
reticulate surface recalling the bladder structure of coniferous pollen. Nexine
thin, 0.5 w.

Remarks: On the basis of the exine structure one would be inclined, at a
first glance, to assign it to a conifer, e. g. to a Dacrydium sp. The colpi and
pores prive it, however, to be angispermous beyond any doubt. The pollen of
living Dipterocarpus crinitus DYER varies from 50 to 61 u in size; its exine
is 3 to 3.5 u thick. Most specimens are so crumpled that the course of the colpi
is difficult to trace. The fossil species differs from the living one in being tricol-
porate rather than colpate and prolate rather than oblate. However, since
the genus Dipterocarpus GAERTN. Has 70 species and the family Diptero-
carpaceae has 350 (WiLLis 1957, p. 222), no weighty conclusions can be based
on the knowledge of just one species. Still, the remarkable exine structure
seems to be unique among angiosperms (ERDTMAN 1952 p. 153); this is the
argument justifying the assumption of an affinity.

Our material has included quite a few specimens in the size range of 37
to 52 w (11 there of have been photographed), largely in the Middle Miocene
material of boreholes Hidas-53 and ZengGvarkony-59 ; a few specimens cropped
up also in the Pannonian where they had presumably been redeposited.

Dipterocarpacearumpollenites spinosus n. g. n. sp.
Plate XLVIII, Fig. 16-17

Holotype: Borehole H.-53, sample No 33, slide No 1, 31.9x102.2.

Locus typicus: Hidas.

Stratum typicum: Tortonian, lignite-bearing sequence, greenish-grey clay-marl, bore-
hole H.-53, depth 667.2 to 669.2 m.

Diagnosis: Subprolate spheroidal, tricolporate pollen grain of 52 by 40 u
size. Exine intrabaculate, 2 u thick, strewn with spines about 2 u tall spaced
about 4 p. apart.

Differential diagnosis: Resembles D. hidasensis n. g. n. sp. in shape and
structural elements. Differs from it by the more pronounced colpi and pores,
by the even more conifer-like traits of its structure, by the thinner bacular

layer and by possessing spines.
Three specimens are in the Middle Miocene of borehole H.-53.

Ordo: Campanulales
Familia: Lobeliaceae
Genus: Lobeliaepollenites n. g.

(fenerotype.: Lobeliaepollenites erdtmant n. g. n. sp.

Diagnosis: 3—-4-colporoidate prolate pollen of lolongate pore aperture.
Exine structure pilate (baculate).
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Differential diagnosis: The new genus may be tetracolporat, like the
Sapotaceoidaepollenites genus, but the shape of this last-mentioned genus is
more roundish and the structure of the pori are lolongat.

Remarks: The pollen exhibits morphological features identical with those
of the genus Lobelia, subfamily Lobelioideae, family Campanulaceae, L. wollas-
tonie E. C. Bak., as figured by OrLov HEDBERG (1956, Pl. 5. Figs. a—c), is
larger, although strikingly similar morphologically. The morphological charac-
terization by ErRDTMAN (1952, p. 93) of the subfamily Lobelioidea confirms my
standpoint.

Lobeliaepollenites erdtmani n. g. n. sp.
Plate XLVIII, Fig. 8-10

Deriwvatio nominis: In honour of Professor pr. (. ErDTMAN, Stockholm.
Holotype: Borehole H.-53, sample No 28, slide No 21, 39.1x110.8.

Locus typicus: Hidas.
Stratum typicum: Tortonian, lignite-bearing sequence, clay-marl, borehole H.-33, depth

630.8 to 632.0 m.

Diagnosis: Prolate, tetracolporoidate pollen grain of 24 by 18 u size.
Exine about 1 u thick ; ectexine sympilate, endexine about 0.5 u. thick, smooth ;
surface intragranulate. Colpi about 2 u. wide, tapering and slightly convergent
towards the poles. Pores elongate meridionally, about 3 1. in diameter, angular

Remarks: A few specimens of 22 to 25 u size in the Middle Miocene (bore-
hole Hidas-53, depth 600.3 to 602.3 and 572 to 575 m).

Ordo: Asterales

Familia: Compositae

Subfamilia: Tubuliflorae

Genus: Tubulifloridites (Cooksox 1947) R. Por. 1960

1947, Tricolpetes (Tubulifloridites) Cooxsox in Plant Microfossils from the Lignites of
Kerguelen Archipelago p. 134, Pl. XV, fig. 46.
1960. Tubulifloridites CooksoN — in R. Por. Synopsis I11. p. 106.

Cooxsox introduced in 1947 the name as a subgeneric term. She validly
described and figured the monotypical subgenus with the species T'ricolpites
(Tubulifloridites) antipodica (Cooksox 1947, p. 134, XV. 44).

When applying the term as a generic name, R. PoroxNtf (Synopsis I1I,
1960, p. 106) does not indicate the change and states it to be inseparable
from the genus Compositoipollenites which he validated in 1960: “Ein klarer
Unterschied zu Compositoipollenites ist bisher nicht genannt worden”. On the
basis of the descriptions and figures published, the two forms can readily be
distinguished, as CooxsoN’form is decidedly tricolpate, PoToxif’s form is
roundish with uncertain colpi (indicated with a question mark or in paren-
theses). According to PoToNT#’s original deseription (1934, Arb. Inst. 4. p. 94)



438 B (206)

the exine is 2 p thick; this is borne out also by the figures (1934, 4, PL 6,
fig. 32 and 1960, Pl. 6., Fig. 123) whereas in the genus Twbulifloridites no
strong exine is visible according to either description (Cooxkson, l. c. and R.
Por. 1960, PL. 6, Fig. 126).

Tubulifloridites grandis n. sp.
Plate XLIX, Fig. 1-2

Holotype: Borehole Zgv.-59, sample No 22, slide No 1, 33.8 X 113.8.

Locus typicus: Zengbvarkony.

Stratum typicum: Upper Helvetian, grey silty clay-marl with fish scales, borehole Zgv.-59,
depth 51.3 to 56 m.

Diagnosis: Spheroidal, tricolpate pollen grain of 44 p diameter, covered
with a dense stand of spines, 4 to 9 p. wide at the base, 3 to 5 u. tall. There are
4 to 6 spines per lobe. The ends of the spines are pointed, with a small vacuole
in the interior of each. The exolamella is double: exolamella ‘‘a’ is smooth,

very thin, exolamella “b’ is baculate (intrabaculate)
. (Textfig. 42), apparently somewhat thickened at its
exolamella,q margin, obviously owing to the coalescence of some
exolamelia,b’. of the clavi.

Differential diagnosis: The form described in
- ) . 1947 by Cooxsox (l. c., p. 134, Pl. XV, fig. 44) is
f’l:)f(idi‘t‘o;‘b’;f;é%‘; 'I;:‘b‘gg‘ smaller, the spines are narrower-based and appear
5 Brnas BSP hore pointed. The figure does not lend itself to

the comparison of other details.

Remarks: Several specimens in the 27 to 44 p. size range in some cores
of boreholes Zengévarkony-59, Hidas-53. On a morphological basis, a botanical
affinity to the genera Carduus, Atractylis ets.can be supposed. A form of similar
size (38.4 1) and morphology was described from the Miocene of the Sikhote-
Alyn Mountains in the Miocene pollen atlas by Porrovskala et al. (1956,
p. 428-429, Pl. XXX, Figs. 13).

Tubulifloridites granulosus n. sp.
Plate XLIX, Fig. 3-4

Holotype: Borehole Zgv.-59, sample No 14, slide No 1, 37.8x103.3.

Locus typicus: Zengbvarkony.

Stratum typicum: Tortonian, “Schlier’” sequence, grey clay-marl, borehole Zgv.-59, depth
34.0 to 37.5 m.

Diagnosis: Roundish tricolpate pollen grains of about 20 p size, with
7 or 8 spines (2 p. wide and 2 w. tall) per lobe. Exine thin (1 ), intragranulate.

Differential diagnosis: Differs by its exine structure and pointed spines
from Tubulifloridites antipodica COOKSON.

A few specimens in the cores of boreholes Zengévarkony-59 and Puszta-
kisfalu-VI.
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Tubulifloridites ambrosiinae n. sp.
Plate XLIX, Fig. 5-6

Holotype: Borehole H.-53, sample No 54, slide No 1, 37.1 X 117.3.

Locus typicus: Hidas.
Stratum typicum: Tortonian, “Schlier” sequence, gregclay-marl, borehole H.-53, depth

761.0 to 763.3 m.

Diagnosis: Roundish tricolpate pollen of 23 u diameter. Exine 3 u thick;
ectexine a baculate layer 2 w thick (Textfig. 43); there are small, not too
pointed spines about 0.5 p tall; endexine about 0.5 )
thick, smooth. Spines spaced about 3 . apart. Among the Spinae
spines, the exine surface is finely granulate. In polar posi- sexine
tion the grain reminds of a pollen tetrade. )

Differential diagnosis: Differs from the other species Rl
of the Tubulifloridites genus by the relatively small spines e bl dbra 43.

S T o ubulifloridites
and by the peculiar shape of its polar view. smbrosiinge: n, =p.

Remarks: The holotype is in the polar position.

ERDTMAN (1954, p. 84) writes: “The ectexine is flattened at the poles more
than the endexine. In polar view, a single grain resembles somewhat a
tetrad with the endexine apparently occupying the position of the top pollen
in a tetrahedral tetrad”’. About the exine structure of Ambrosia maritima
L., ErRpDT™MAN (1952, p. 122) states: “Textum distinctly stratified, provid-
ed with spinules”.

One specimen thus far.

On the basis of morphological features, affinity to the genus Ambrosia
is probable.

Tubulifloridites anthemidearuwm n. sp.
Plate XLIX, Fig. 9-11

Holotype: Borehole H.-53, sample No 18, slide No 1, 28.1 x116.4.

Locus typicus: Hidas.
Stratwm typicum: Sarmatian, clay-marl, borehole H.-53, depth 534.0 to 537.0 m.

Diagnosis: Roundish tricolporate pollen grain of 30 u size, covered with
a dense stand of spines 2 to 3 p. tall, very pointed, each provided with a smal
vacuole. Exine tegillate; the bacula constituting the tegillum are centripe-
tally thickened and their top portions are coalesced. The infrategillar bacula
are about 3 to 4 p tall at the middle of the sides,
decreasing to 1 p near the poles. There are some
branching ones among the infrategillate bacula. The
surface is reticulate as a result. Nexine 1 p thick
(Textfig. 44).
) ) Differential diagnosis: Differs from the other fossil
Fig. — dabra 44. Tubu-  ¢he0ies”of the genus by the infrategillat baculi.

lifloridites anthemidea- i . i )
rum n. sp. Remarks: Exine structure highly similar to that of
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the “Anthemis type” figured by E. ST1x (1960, p. 76). Botanical affinity to
the tribus Anthemideae is probable.

A few specimens in the Tortonian and Sarmatian cores of borehole Hi-
das-53.

®

Genus: Artemisiaepollenites n. g.
Generotype: Artemisiaepollenites sellularis n. g. n. sp.

Diagnosis: Small tricolporate pollen with small spines on the tegillum:
intrabaculate with reticulate surface.

Differential diagnosis: Distinguished by from the rest of compositaceous
pollen by an exine structure resembling the living genus Artemisia.

Artemasiaepollenites sellularis n. g. n. sp.
Plate XLIX, Fig. 16-17; Plate XLI, Fig. 18-19

Holotype: Borehole H.-53, sample No 23, slide No 2, 34.1 X 119.4.

Locus typicus: Hidas.
Stratum typicum: Tortonian, turritellaceous—corbulaceous clay-marl sequence, dark
grey clay. Borehole H.-53, depth 572 to 575 m.

Diagnosis: Tricolporate pollen grain of 16 u. diameter. Exine about 2 p
thick, baculate. The tegillum bears very small spines spaced about 2 p apart.
The sexine (ectexine) beneath the tegillum is densely baculate, about 1 u
thick. Nexine (endexine) about 0.5 thick, smooth. Surface very finely reti-
culate. At the junction of the lobes of the polarly positioned pollen grain, a
bight in the pore is observed.

Remarks: The holotype is in the polar position, wherefore the course of
its colpi cannot be traced.

A specimen of 14 p. size found in the 26 to 27 m core of borehole Szaszvar-8
is slightly tilted from the polar towards the lateral position, and shows colpi
that narrow towards the poles and bear small genicule-like pores.

Morphologically, our specimens resemble the genus Artemisia. The struc-
tural elements figured in the Chinese pollen book (1960, Pl. XXVI, Figs.
9-10, Plate XVII, Figs 1-3) as well as the illustrations of ErRpTMAN (1954, p.
84, Pl. VII, 125-128, Pl. VIIIL. Figs. 129-133, and 1952, p. 123, Fig. 65) and
E. Stix (1960 p. 76), confirm this view.

A few specimens have so far been encounteled
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Genus: Cichoriaearumpollenites n. g.*
Generotype: Cichoriaearumpollenites gracilis n. g. n. sp.

Derivatio nominis: On the basis of morphological similarity to some spe-
cies of the tribe Cichorieae.

Diagnosis: Roundish tricolporate pollen with small spines. The exine
exhibits a hexagonal arrangement of cristae.

Differential diagnosis: It is the crista structure of the sexine that distin-
guishes this genus from the rest of compositaceous pollen.

Cichoriaearumpollenites gracilis n. g. n. sp.
Plate XLVIII, Fig. 13-14

Holotype: Borehole Zgv.-59, sample No 22, slide No 2, 36.2X113.3.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, grey silty clay-marl with fish-scales, borehole Zgv.-59, depth
51.3 to 56 m.

Diagnosis: Roundish tricolporate pollen grain of 26 u. diameter. Owing
to the arrangement of the ornamental elements (cristae) of the sexine, the
outline of the pollen grain is a rounded irregular hexagon in the polar view.
The cristae bear small spines, with depressions (lacu-
nae) between them. On the margin of the exine, there
are spines 2 to 3 p tall, numbering 10 to 14 on every
other side (the long sides) and 3 or 4 on the short
sides in between (Textfig. 45).

Remarks: The pollen grain is rather compressed.
In both size and morphology, it resembles the pollen
of certain genera (Taraxacum and Crepis) of the sub-
family Liguliflorae.

Research into the living genera of the family Compo- Fig. — dbra 45.

sitae is not by far complete (see WoDEHOUSE 1935, ERpT-  Cichoriaearumpolle-
MAN 1943, 1952, E. ST1x 1960). It has been found that the ~ Dites gracilis n. g.n.sp.
presence of cristae is not resticted to the tribe Cichorieae.
The pollen of the genera Vernonia, Berkheya and Barnadesia, belonging, in the
actual taxonomic system, to the Zubuliflorae, also exhibit cristae. The results
published so far by E. St1x suggest that the subdivision of the family Composi-
tae should be changed : that author has, indeed, already pointed out some taxo-
nomical ambiguities (E. Stix 1960, p. 99). A full palynological treatment of
the family Compositae (more than 13,000 species in about 900 genera, according
to WirLis 1957, p, 164) and the definite settling of taxonomical problems is
certainly not my task. Morphological similarities suggest two genera of the
tribe Cichorieae.

A few specimens in cores of borehole Zeng&varkony-59.

* The legitimate denomination of this genus is Cichoreacidites (SAE 1967, see p. 167 tco).

14 MAFI Evkényv LII. 2.
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Genus: Compositoipollenites R. Por. 1951
Compositorpollenites rizophorus (R. Por. 1934) R. Por. 1951

Round pollen grains of 24 to 30 w size and thick exine (about 2 ). Sur-
face studded with massive spines 3 to 4 p. tall: this is why the large round pores
are difficult to observe in full detail (?). Two specimens at 688.0 to 688.5 and
479.1 to 482.0 m depth, respectively, in borehole Hidas-53. First described
in 1934 by R. PoroNIiE in the Geiseltal Eocene, by the name Pollenites rizo-
phorus (1934, 4, p. 94), with the statement “‘Exitus meist nicht zu sehen
(wahrscheinlich drei)”. In the way of botanical affinites, PoToNIE mentioned
compositaceous, caprifoliaceous, nymphaceous and leguminosaceous pollen.
In 1951, he called it Compositoipollenites (Palaeontogr., explanation to Plate
XXI, fig. 183). THOMSON et PrLuG (1953, p. 88) describe the form as Intra-
triporopollenites rizophorus (R. PoT.) subsp. geiseltalensis, with a diagnosis
similar to the preceding ones. In 1960, R. PoroNi& (Synops. ITI. pp. 105-106)
gave it the name established in 1951, but he attached to it a modified diag-
nosis. He corroborated the hitherto uncertain three pores and as mentioned
(,,und colpi?”) a negative reticulum. In agreement with D. Ma1, I restrict,
for the time being, THOMSON’s and PrLuG’s genus Intratriporopollenites to
tilioid” pollen (cf. the remarks concerning the genus Twbulifloridites). The
form is mentioned here for stratigraphic rather than botanical reasons. German
literature states the Lower Oligocene as the youngest occurrence: the few
specimens in our material cropped up in marine deposits of the Middle
Miocene.

Ordo: Hricales
Familia: Clethraceae
Genus: Tricolporopollenites TH. et Pr. 1953

Tricolporopollenites clethraceiformis n. sp.
Plate XLIX, Fig. 7-8

Holotype: Borehole Zgv.-59, sample No 27, slide No 2, 41.9 < 114.4.

Locus typicus: Zengbviarkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, borehole Zgv.-59, depth 67.5
to 70.5 m.

Diagnosis: Oblate spheroidal, tricolporate pollen grain of 23 p size. Exine
about 2 . ectexine about 1 p thick, smooth; endexine granulate. Germinal
elements: one narrow colpus that does not completely reach up to the pole.
Caverna about 2 to 2.5 p wide, scarcely narrowing towards the pole both
colpus and caverna break sharply at the pore, followed also by the protruding
exopore. The round endopore reaches up to the perimeter of the caverna.
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Differential diagnosis: Resembles, in the polar view, Cyrillaceaepollenites
megaexactus (R. Por.) R. Por. but is easily distinguished therefrom by its
typical narrow exopore. In the lateral view, distinction is not so simple but
feasible if the thin pore region can be recognized. The exine of the new species
is ornamented.

According to WiLLis (1957, p. 149), the family Clethraceae includes the
genus Clethra with 30 tropical and subtropical species. TRAVERSE (1955, p.
67) mentioned the genus Clethra with a question mark from the Brandon
lignite of Vermont. In Hungary, it was mentioned by Simoxcsics (1959, p.
67) and KEDVES (1959, p. 170, 1961, p. 27, 1962, p. 160).

Familia: Ericaceae
Genus: Ericipites WODEHOUSE 1933

Ericipites discretus (R. Por. 1934) n. comb.
Plate XLIX, Fig. 12-13

1934. Pollenites discretus R. Por. — in Arb. Inst. Paldobot. 4. p. 86, Pl. 6, Fig. 23.
1953. Tetradopollenites discretus (R. Por.) Pr. et TrH. Palacontgr. 94. p. 113, Pl. 15,
Fig. 74-78.

The form was first described by R. Poroxig from the Eocene of the
Geiseltal. It was further mentioned by THOMSON et PrLuG from the Upper
Eocene and Lower Oligocene, and also from the Middle and Upper Pliocene
of Germany. A fairly rare form.

In the Mecsek Mountains material, it was found in cores from the Helve-
tian fish-scale-bearing sequence (60.9 to 63.0 m depth) of borehole Zengé-
varkony-59, in the Sarmatian (545.4 to 546.5 m depth) of borehole Hidas-53;
and one specimen in each of several cores in the Pannonian of the last-cited
borehole.

Exine strong, double-layered; ectexine 1 p thick, baculate; endexine
3 w thick. The germinal aperture connecting the tetrades is bordered on either
side by a thick (3 p) exine lath.

Botanical affinity: family Ericaceae.

Bricipites bacwlatus n. sp.
Plate XLIX, Fig. 18-19
Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 45.6 X 109.7.
Locus typicus: Zengbvazkony.

Stratum typicum: Helvetian, grey silty clay-marl with fish scales, borehole Zgv.-59,
depth 63 to 65 m.

14*
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Diagnosis: Tricolpate pollen grains arranged in tetrads of 36 u diameter.
The individual grains forming the tetrad have a diameter of 20 u. Ectexine
baculate, 1 to 1.5 u thick, endexine about 0.5 p. thick. The ectexine looks
finely reticulate in top view, owing to its surface structure. Colpi of adjacent
grains opposed, narrow (about 0.5 ), 10 to 12 p. long.

Differential diagnosis: Differs from Ericipites discretus (R. Por. 1934)
n. c¢. by the thickness of the exine.

Remarks: A few specimens of about 30 p. size in borehole Zeng6varkony -
59, and in the Middle Helvetian exposures of Mecseknddasd. Presumably
an ericaceous pollen species. CouPER (1953, p. 53) established the artificial
genus Dicotetradites for tetrads of various ornament and placed it into Incertae
sedis. The figure of D. clavatis CouPrER (Plate 8, Fig. 125) shows a roundish
form not exhibiting the typical shape of the ericaceous tetrad. Also, it is
bigger than the new species (45 to 62 ). The form photographed by Courer
(1960, p. 62, PL 10, Fig. 2) is more similar morphologically to the new species.
Still, in the diagnosis of the genus Dicotetradites, COUPER (1953, 1. c.) states
“Exine very variable in nature of sculpture”. This diagnosis fits practically
any pollen tetrade of any sculpture. With respect to CouPER’s diagnosis, |
agree with PoToN1E (1960, Synopsis 111, p. 139) who stated that “Die Diagnose
CoUPER’s gestattet bisher nicht, das Genus von ihnlichen iilteren Genera zu
unterscheiden”. CouPER’s type would agree with the species Tetradopollenites
discretus described by THoMsON et Prrua (1953, p. 113). ErRDTMAN (1952,
p. 161) mentioned species with more or less baculate exine in connexion with
certain pollen forms of the family Ericaceae: e. g. the exine of Rhododendron
arborescens ToRR. “is slightly uneven and distinctly baculate™ (1. c.).

Ericipites hidasensis n. sp.
Plate L, Fig. 1-2

Holotype: Borehole H.-53, sample No 27, slide No 1, 33.0<96.4.

Locus typicus: Hidas.

Stratum typicum: Tortonian, lignite-bearing sequence, microstratified clay-marl, bore-
hole H.-53, depth 600.5 to 602.3 m.

Diagnosis: Pollen tetrade of 39 u diameter; the individual pollen grains
are about 25 p diameter. Exine composed of a finely intrabaculate ectexine
and a smooth endexine about 0.5 p. thick. The surface appears finely granulate.
Colpi 1 . thick and about 12 u. long.

Differential diagnosis: Differs from Ericipites discretus (R. Pot.) n. c.
by its thinner exine and its exine structure, from £. baculatus n. sp. by its
exine structure. &. ericius (R. Por. 1931) R. Por. 1960 and E. callidus (R.
Por.) n. c. differ from it in having a smooth exine.

Remarks: A few specimens in the Mecsek Mountains Helvetian.

Botanical affinity to the family Ericaceae probable.
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Ericipites sp.

These forms disappeared in the course of the secondary treatment of the
slide, so that I can only indicate their presence in the core from 364.2 to 367 m
depth of borehole Hidas-53. I am of the opinion that they represent the family
Ericaceae.- Smooth pollen grains with exines 1 u thick, in the 29 to 41 p. size
range.

Subseries: CARYOPHYLLALES — MONOCHLAMYDAE
Ordo: Santalales

Subordo: Loranthineae

Familia: Loranthaceae

venus: Spinulaepollenites KrRuTzZSCH 1962

1962, Spinulaepollis W. KrurzscH in Geologie Jhe. 11. H. 3. p. 278.

Spinulaepollenites arceuthobioides W. Kr. 1962
Plate XLIX, Fig. 14-15

Roughly hexagonal pollen grains, tricolporate (?), of 20 to 22 u size,
with convex sides, more precisely, with a concave depression at the middle
of each side. Exine about 1.5 u thick, with irregularly distributed spines, of 1 .
size or even smaller, on its surface.

KrurzscH states this species to range from the Middle Eocene to the
Pliocene and indicates the Upper Eocene and Miocene as periods of greatest
abundance in Germany (1962a, p. 278). As a botanical affinity, he suggests
the species Arceuthobium oxycedri BiEB. of the family Loranthaceae, which
corresponds in size to the present species, but its spines are much taller and
more uniformly distributed (ErRpTMAN 1952, p. 250). At any rate, the present
finds represent the first occurrence of the species in Hungary. There were
four specimens in all, in boreholes Koml4-120 (367.0 to 374.7 m depth), Zengd-
varkony-45 (13.2 to 13.7 m depth) and Szdszvar-8 (432.5 to 432.7 m depth).

Ordo: Caryophyllales
Subordo: Caryophyllineaec
Familia: Caryophyllaceae
Genus: Caryophyllidites COUPER 1960

Caryophyllidites hidasensis n. sp.
Plate L, Fig. 3, 8

Holotype: Borehole H.-53, sample No 43, slide No 1, 39.9x103.5.

Locus typicus: Hidas.
Stratum typicum: Tortonian, Leitha limestone sequence, depth 688 to 688.5 .
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Diagnosis: Roundish pollen grain of 37 p. diameter, with about 14 or 15
round pores of 5 to 6 p. diameter. The pores are situated in the ectexine “b”.
Their outlines are sharply defined ; the pore membrane bears granula of about
1 p. diameter. Exine thick (3 to 4 p.). Ectexine “‘a’” smooth (tegillum). Ectexine
“b” 2 to 3 p thick, coarsely baculate. Endexine about 1 p thick, smooth.
Owing to this structure, the surface of the pollen is coarsely granulate.

Differential diagnosis: Agrees, in size, with Caryophyllidites polyoratus
CouPER 1960, but the pores of the new species are larger and scarcer; also,
there are spines on the surface of the exine.

Remarks: Among the representatives of the family Caryophyllaceae, there
are many species similar in° morphology and size to our fossil species, parti-
cularly in the genus Melandrium (S. CHANDRA 1962). At the present stage of
research, I prefer not to identify it with any species of this widespread cosmo-
polite family (1,300 species in 80 genera according to WiLLis, 1957, p. 122).
Only one specimen in our material.

Caryophyllidites microreticulatus n. sp.
Plate XLIX, Fig. 20-21

Holotype: Borehole Zgv.-59, sample No 13, slide No 1, 36.5x116.0.

Locus typicus: Zengbvarkony.

Stratum typicum: Tortonian, “Schlier” sequence, grey silt, borehole Zgv.-59, depth 30.9
to 34.0 m.

Diagnosis: Roundish pollen grain of 26 u diameter, with round pores of
2 to 2.5 p. diameter, spaced 7 to 8 p. apart. Ectexine baculate, about 1.5 u
thick, slightly thickened centripetally. This structure lends the surface a deli-
cately reticulate look. Endexine smooth, about 0.5 p thick. The pores are
situated in the endexine.

Differential diagnosis: Differs from Caryophyllidites hidasensis n. sp. by
size, exine, and pore structure. KrurzscH’s C. ruetebergensis (1966, pp. 40-41)
stands close to the new species also in size, but the pores of the new species
are smaller and more widely spaced.

Remarks: Among the species in SUNIRMAL CHANDA's 1962 paper, our form
most resembles Viscaria alpina var. serpentinicola (Pl. 16, figs. 9-12).

Subordo: Chenopodineae
Familia: Chenopodiaceae
Genus: Chenopodipollenites W. Kr. 1966

1966. Chenopodipollis n. fgen. KrurzscH in Geologie Jhg. 15. Beiheft 55, p. 35.



Chenopodipollenites maximus n. sp.
Plate L, Fig. 4-5

Holotype: Borehole H.-53, sample No 22, slide No 1, 31.4xX112.2,
Locus typicus: Hidas.
Stratum typicum: Tortonian, turritellian clay-marl sequence, borehole H.-53, depth 558

to 561 m.

Diagnosis: Spheroidal, polyforate pollen of 38 u. size. Pores about 3 to 4 p.
long, about 50 in number, distorted to oval shapes in the course of fossili-
zation. Exine rim wavy. Tegillum 1.5 p. thick, underlain by a baculate layer
likewise 1.5 p. thick, which lends the surface a delicately granulate look.
Endexine vague, possibly thinner than 0.5 u.. The p ores look like apertures.

Differential diagnosis: Differs from WEYLAND et PFLUG’s species Peri-
poropollenites multiplex (1957, p. 103) by its larger size and more wavy exine
margin, from MAMCzZAR’s Pollenites stellatus (cf. Stellaria ?) (1960, p. 219, Pl
X1V, Figs. 199a, b) by its larger size and thicker exine. HARRIS’ Polyporina
Sfragilis (1960, p. 95, P1. 29, Figs. 20-21) agrees as to size, but the new species
has a thicker exine and a larger number of pores. It differs also from the rest
of the species encountered in the Mecsek Mountains by its large size, large
and numerous pores.

A few rather crumpled specimens in the Middle Miocene of borehole

Hidas-53.

Chenopodipollenites neogenicus n. sp.
Plate L, Fig. 9-10

Holotype: Borehole H.-53, sample No 7, slide No 2, 40.9x111.3.
Locus typicus: Hidas.
Stratum typicum: Upper Pannonian, grey clay-marl, borehole H.-53, depth 147.5 to

148.5 m.

Diagnosis: Roundish polyporate pollen grain of 31 by 28 u size. Pores
of 1.5 to 2 u diameter, spaced 2 to 2.5 u apart, exceeding 40 in number. There
are small granula at the middle of each pore. Exine about 3.5 p. thick, of wavy
outline. Smooth tegillum about 1 p thick, ectexine baculate (about 2 p.),
endexine smooth, about 0.5 .

Differential diagnosis: The medium size member of the three Miocene
species of the Mecsek Mountains differs from the Chenopodipollis maximus
n. sp. by the smaller number and size of its pores, from the Chenopodipollis
multiplex by the thicker exine and wider-spaced pores.

A few specimens in our material.

Chenopodipollenites multiplex (WEYL. et Pr. 1957) W. Kr. 1966
Plate L, Fig. 6-7

1957. Periporopollenites multiplex WEYLAND et PFLUG in Palaeontogr. 102. p. 103, Pl
22, Figs. 18-19.
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Small polyporate pollen grains of 22 to 27 . size; margin of exine slightly
wavy; tegillum 0.5 u; ectexine baculate, 1 u; endexine smooth, 0.5 w.. Pores
round, of about 2 u diameter, distinctly outlined, about 50 in number. Scarce
but persistent in the Middle Miocene and Pannonian cores of borehole Hidas-53
and in the samples from Hidas Mine. I have interpreted this pollen as belonging
to a seashore plant (Nacy, 1962).

Ordo: Ebenales (Diospyrales)
Familia: Sapotaceae
Genus: Sapotaceoidaepollenites R. Pot., TH. et THIERG. 1950

1950. Sapotaceoidae — poll. R. Por., THOMS. et THIERG. in Geol. Jb. 58. p. 62.
1953. Tetracolporopollenites n. g. PF. et THOMS. — in Palaeontogr. 94. B. p. 108.
1960. Sapotaceoidaepollenites R. Por., THOMS. et THIERG. in Synopsis II1. p. 109.

R. Poroxts referred to the family Sapotaceae some pollen from the Eocene
and Miocene deposits, first figured by him (1931, 3. Mitt. p. 3, fig. 30) and
described (PoToNIE et VENITZ 1934, 5. p. 1, Pl 4, Fig. 117) by the name
Pollenites manifestus. PoroNit, THOMSON et THIERGART used the name
Sapotaceoidaepollenites for the forms belonging to this form group (1950, p.
62). In 1953, THOMSON et PFLUG (p. 108) set up the morphological genus
Tetracolporopollenites for these forms. What they stated about the number
of germinalia in the diagnosis reads as follows: “Normalerweise vier Germina-
lien (im selteneren Falle auch drei)”’. Furthermore, ‘“‘Polachse ist vierzithlige
(im selteneren Falle dreizihlige) Symmetrieachse”. About the botanical affi-
nity: “Die Abteilung gehort wohl grossteinteils zu den Sapotaceae. Die drei-
porigen Formen finden sich neben vierporigen in einer Anthere, wie rezente
Beispiele zeigen”’. They recall the preliminary generic name given by PoTONIE,
TrOMSON et PFLUG (1950; see above). Whereas THOMSON et PrLuG extended
the botanical affinity with the Sapotaceae to all species described on the sub-
sequent pages (108 to 111) of the cited paper, they did not indicate it in the
name because—as they expounded it in the chapter on nomenclature—they
preferred not to give botanical names (1953, p. 10). Since, however, the given
generic name is Tefracolporopollenites and the forms placed in it include also
tricolporate ones, the morphological name is somewhat of a misnomer, where-
fore I accept for the genus the name Sapotaceoidaepollenites first applied in
1950 (1. c.) and redescribed by R. PoToNTIE in 1960.

Sapotaceoidaepollenites obscurus (Pr. et THOMS. 1953) n. c.
Plate L, Fig. 15

1953. Tetracolporopollenites obscurus n. sp. Pr. et THoMS. in Palacontogr. 94. B. XIV.
pp. 86-99, 102-108.
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Tetracolporate pollen grains of 25 to 44 u size. Pairs of adjacent caverns
converge at the pole. Endopore wide, overreaching the colpus. Encountered
in cores of boreholes Pusztakisfalu-VI, Zeng6varkony-59, -45, Koml4-120,
Hidas-53 and in samples from the Middle Miocene exposure at Zobak.

Sapotaceordaepollenites cf. abditus (P¥. 1953) n. c.
Plate L, Fig. 14, 22, 23

1953. Tetracolporopollenites abditus n. sp. PF. in Palaeontogr. 94. B. p. 108. XIV. pp.
100-101.

Ellipsoidal pollen of 17 w size; caverna parallel to the outline. Exine
constricted near the pole; the pairs of cavernas constitute a cavium there.
Pore developed in the form of rugae, exine smooth. The caverna is—as op-
posed to the description by Prrua (1953, THOMSON et PrLuG p. 108)—not
uniformly thick but thinning towards the pole; this is why I give the name
with a “‘ef”. A single specimen at 630.8 to 632.0 m depth in borehole Hidas-53.

The species has been described from the German Middle Eocene.

Sapotaceoidaepollenites biconus (PFLUuG 1953) n. c.
Plate L, Fig. 18, 25

1953. Tetracolporopollenites biconus PrLUuG in TH. et PrrLuc, Palaeontogr. 94. p. 109~
Pl. 15, Figs. 1-3.

The form figured and described by Prrue (1. c.) from the German Palaeo-
cene and Eocene fully agrees as to size and morphology with the Mecsek Moun-
tains specimens which was found in a total number of five in sample No 5 of
Seam II, Hidas Mine, in boreholes Koml4-120 (372.0 to 374.4 m), Zeng6-
varkony-45 (13.2 to 13.7 m) and -59 (30.9 to 34.0 m). They all are presumably
redeposited.

Sapotaceoidaepollenites microrhombus (Prrue 1953)n. c. f.
miocaenica n. f.
Plate L, Fig. 11

1953, Tetracolporopollenites microrhombus n. sp. PF. in Palaeontogr. 94. B. p. 109. XV.
22-25.

Form type: Borehole Pusztakisfalu VI, sample No 10, slide No 1, 46.5-114.6.

The species described by PrLuG occurred in our material in the 24 to 30 p.
size range, in the Middle Miocene sequence.

Differential diagnosis: Agrees in size with the form described by PrLuG
from the German Eocene, except that the breadth-to-length index is smaller
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(0.6 to 0.7). The diameter of the exopore is smaller (2 w). The diameter of the
endopore is about the same as in the original species. A few specimens have
-so far been encountered in the Mecsek Mountains Miocene (borehole Puszta-
kisfalu-VI and Hidas-53; at 667.2 to 669.0 and 757.0 to 759.0 m depth in the

latter).

Sapotaceoidaepollenites kirchheimer: (TH. et Pr. 1953) n. c.
Plate L, Fig. 20

1953. Tetracolporopollenites kirchheimeri (RE1SS.) n. ¢. TH. et PF. in Palaeontogr. 94. B.
p- 109. XV. 13-21.

REISSINGER gave under the name Pollenites kirchheimeri a poor enough
figure (1950, Pl. XVIII, Fig. 62). THOMSON et PFLUG described it latter (1953,
p- 100, Pl. 15, Figs. 13-31) by the name T'etracolporopollenites kirchheimeri,
identifying their form with REISSINGER’s figure. They considered the species
to extend from the Lower Eocene to the Middle Miocene. I have found a few
pollen grains agreeing morphologically with this species in borehole Zengs-
varkony-59, but only one of them (found at 67.5 to 70.5 m depth in borehole
Zengbvarkony-59) is of the size specified by THOMSON et PrLuG (35 by 19 p.).
'The other specimens (from 30.9 to 34.0, 56.0 to 60.9 and 65.0 to 67.0 m depth,
respectively, in borehole Zeng&varkony-59) are somewhat smaller (of 34, 31
and 29 u diameter, respectively).

Sapotaceoidaepollenites cf. sapotoides
(Pr. et TrHOMS. 1953) R. Pot. 1960
Plate L, Fig. 21

1953, Tetracolporopollenites sapotoides n. sp. Pr. et THOMS. in Palaeontogr. 94. B. XV.
6-12.

Conformable to the form described by THOMSON et PrrLuG (1953, Pl. 15,
Fig. 11) from the Eocene, Oligocene and Lower Miocene. At 63 to 65 m depth
in borehole Zengévarkony-59 was found (35 w). An other exemplar slightly
smaller than the original species (30 p.) was in borehole Hidas-53 from 479,1
to 482 m.

Sapotaceoidaepollenites turgidus n. sp.
Plate L, Fig. 12-13

Holotype: Borehole Zgv.-59, sample No 29, slide No 1, 34.3X109.8.

Locus typicus: Zengévéarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, clay-marl, borehole Zgv.-59,
depth 71.4 to 73 m.

Diagnosis: Elliptical tricolporate pollen grain of 35 by 19 u size, secon-

-darily crumpled to a pear shape. Exine 2 u. thick. Ectexine “a’ thin, ectexine
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“b” finely intrabaculate, endexine similar in structure to ectexine “‘a’’. Surface
of exine very delicately intragranulate. Colpus and caverna 2 p. wide in the
equatorial region, tapering to 1 u towards the poles, straight. The pore is
surrounded by a caverna, which it overreaches. The pollen looks swollen around
the equator.

Differential diagnosis: Resembles the specimen reported by THOMSON
and Prrue (1953, Pl. 15, Fig. 32) as an undetermined form from the Middle
Miocene (1. c. p. 129). Comparison with the rather small figure reveals, however,
that the new species has broader cavernas and looks invariably as if it were
crushed to a pear shape.

Remarks: A few specimens from Middle Miocene layers.

Botanical affinity to the family Sapotaceae probable.

Sapotaceoidaepollenites rotundus n. sp.
Plate L, Fig. 16-17, 24

Holotype: Borehole Zgv.-59, sample No 13, slide No 1, cross table number 35.8 X 105.6.

Locus typicus: Zengbvarkony.

Stratum typicum: Tortonian, “‘Schlier’ sequence, grey, clayey silt, borehole Zgv.-59,
depth 30.9 to 34.0 m.

Diagnosis: Spherical, tetracolporate pollen grain of 25 by 24 p size.
Exine 1.5 p. thick, two-layered, smooth, at most chagrinate. Caverna about
2 to 2.5 p. wide, straight, suddenly narrowing into points at the poles. Exopore
round, of about 2 p. diameter, outlined by the caverna, endopore about 5 .
wide, equatorially elongate, about 3 . high.

Differential diagnosis: Corresponds in its spherical shape to Tetracol-
poropollenites folliformis PrrLuc (1953, p. 109, Pl. 15, Figs. 26 to 29), but the
latter is less regular. Our species is slichtly larger and its breadth-to-length
index is lower.

Remarks: A few specimens in the upper section of borehole Zengévarkony-
59. Botanical affinity: Sapotaceae.

Familia: Symplocaceae
Genus: Porocolpopollenites PrruG 1953

1950. Symplocospollenites R. Por., THomsoN et THIERG. in Geol. Jb. 1949. Bd. 65.
p. 61.
1951. Symplocoipollenites R. Por. Palacontogr. Bd. 94. Abt. B. p. 147.

The names above are not connected to any monotypic species descrip-
tion: PFLUG’s name, first provided with a diagnosis and a genotype, is valid.
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Porocolpopollenites vestibulum (R. Por. 1931) TH. et Pr. 1953
Plate LI, Fig. 9-10

1931. Pollenites vestibulum R. PoT. in Braunkohle p. 329, Pl. 2, Fig. 23.
1951. Symplocoipollenites vestibulum R. Por. in Palaeontogr. Bd. 94. B. p. 147. XXI.
158-159.

Triporate pollen of 39 u diameter and straight sides, with a finely rugulate
ornament. Width of pore, 3 to 4 p.; postvestibulum 12 p. wide, elongate in the
equatorial direction. Colpus short (8 v.). Exine 2 u thick.

A single specimen in the “‘Schlier’”” material of borehole Zengévarkony-59.
According to THOMSON et PFLuG (1. c.), the form ranges from the Lower Ter-
tiary to the early Upper Tertiary.

Porocolpopollenites triangulus (R. Por. 1931) TH. et Pr. 1953
Plate LI, Figs. 3—4

A corroded specimen of about 30 w. size in a Tortonian core (667.2 to 669.2 m
depth) of borehole H.-53. According to THOMSON et PrLuG (1953, p. 94), the
stratigraphic range of the form covers the Midd'e and early Upper Tertiary.

Porocolpopollenites latiporis Pr. et TH. 1953
Plate LI, Fig. 5-6

Tricolporate pollen of 31 u diameter; outline straight or concave, colpus
short, scarcely visible. Exolamellae “a’ and “‘b” slightly separate at the pore.
The postvestibulum of 10 p size is somewhat elongate in the equatorial di-
rection. Surface finely gemmate. Scarce in the Helvetian cores of borehole
ZengGvarkony-59. Described from the Rhine Valley Miocene by THOMSON
et PrLuc (L. c. p. 93, PL. 10, figs. 123-124).

Porocolpopollenites stereoformis PrLuc 1953
Plate LI, Fig. 7-8

Roundish, tricolporate pollen of 28 u. size; two specimens, one at 178.0
to 178.8 m depth in borehole Koml6-120, the other in sample No 6 of Seam 11,
Hidas mine. Described by PrrLuc from the upper seam of Helmstedt (Middle
Eocene). Rare. Referred by PrrLucG to the family Symplocaceae.

Porocolpopollenites hidasensis NAGY 1963
Plate LI, Fig. 1-2

1963. Porocolpopollenites hidasensis n. sp. — in Acta Bot. IX. 3-4. pp. 397-398, P1. V,
Fig. 39-41. Holotype and diagnosis.
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One specimen of 31 w size in the Tortonian turritellian clay-marl sequence
at 572 to 575 m depth in borehole Hidas-53. Botanical affinity to the family
Symplocaceae probable.

Ordo: Polygonales
Familia: Polygonaceae
Genus: Persicarioipollenites W. KR. 1969

1962, Persicarioipollis n. fgen. KrurzscH in Geologie 11. 3. p. 282,

Persicarioipollenites lusaticus W. Kr. 1962
Plate L, Fig. 19

1962. Persicarioipollis lusaticus n. fsp. W. Kr. L. c. p. 284.

Pollen grains of 30 to 36 u size, in full morphological agreement with
Krurzscr’s figures (1962a, p. 284, PL. IX, Figs. 10-17). KruTzSCH considers
it a form of Polygonum persicaria type.

Encountered in the Miocene of the Oberlausitz and in the Pliocene of
Hodonin (Czechoslovakia).

In our material it cropped up at 65 to 67 m depth in borehole Zeng6var-
kony-59 and at 433.8 to 434.1 m depth in borehole Szaszvar-8.

Ordo: Urticales
Familia: Urticaceae
Genus: Triporopollenites Pr. et TH. 1953

Triporopollenites wrticoides n. sp.
Plate LI, Fig. 11-12

Holotype: Borehole Zgv.-45, sample No 5, slide No 1, 29.8x115.3.
Locus typicus: Zengbvarkony.
Stratum typicum: Lower Helvetian, limnic sequence, dark grey clayey silt, borehole

Zgv.-45, depth 17.2 to 17.8.

Diagnosis: Suboblate, triporate pollen grain of 15 p. size. Exine less than
w thick; surface appears intragranulate. The three simple round pores are
subequatorial, without any thickening.
Differential diagnosis: Stands closest to the genus Corylus, but differs
from it by the simple pore structure and smaller size.
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Remarks: On the basis of ERDTMAN’s figures (1952, p. 446), it might be a
representative of the family Urticaceae. This family (480 species in 41 genera
according to WiLLis p. 672) includes plants ranging from the tropics to the
temperate zones. Rare form.

Familia: Ulmaceae
Subfamilia: Ulmoideae
Genus: Ulmipollenites WOLFF 1934

WoLrr’s monotypical species Ulmipollenites undulosus, described in 1934,
has five pores. This feature is to be interpreted as a property of the holotype.
The author states the outline of the pollen grain to be smooth (1934, p. 75),
which must be due to the use of a microscope of much lower resolution than
the ones being used today. This interpretation has throughout been taken
into consideration while classifving the species. In our opinion, these forms
are representatives of the genus Ulmus.

Ulmipollenites undulosus WOLFE 1934
Plate LII, Fig. 5

Roundish pollen grains of rugulate surface, 27 to 34 p diameter, with
4 or 5 pores. Exine 0.5 thick at the middle of the sides, about 1 . thick at the
pores. Surface finely rugulate, which renders the exine rim slightly wavy.
Endexine smooth, quite thin (less then 0.5 p). On its surface, the structural
elements constitute a reticulum with grains of less than 1.5 p. size. Pores of
about 2.5 u. diameter, sunk into the endexine. There is a slight anulus about
the pores.

Remarks: Differs from Ulmipollenites miocaenicus n. sp. in its thinner
exine and more delicate surface structure, from U. stillatus n. sp. in the ab-
sence of a raindrop-shaped thickening beside the pore.

Encountered in the Mecsek Mountains Pannonian, in the material of
borehole of Hidas-53.

Ulmipollenites miocaenicus n. sp.
Plate LII, Fig. 3-4

Holotype: Borehole H.-53, sample No 33, slide No 1, 33.1x109.0.

Locus typicus: Hidas.

Stratum typicum: Tortonian, lignite-bearing sequence, clay-marl, borehole H.-53, depth
667.2 to 669.2 m.

Diagnosis: Roundish pollen grain of 33 by 28 p. size; exine rugulate;
five pores of 3 u diameter. Pores embedded in the subequatorial exine. Ectexine
about 1 to 1.5 p thick; margin of exine wavy. Endexine thin and smooth.
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The rugulate elements are seen to constitute a reticulum of 2 to 2.5 u diameter-
in top view.

Differential diagnosis: Resembles WoLrr’s U. undulosus but has pores-:
of broad aperture and exhibits no arci.

Remarks: Besides the holotype, it was encountered in 29 to 34 y. size in
several Middle Miocene samples (borehole Koml-120 and Seam II, Hidas:
Mine).

Ulmipollenites maculosus n. sp.
Plate LII, Fig. 1-2

Holotype: Borehole H.-53, sample No 33, slide No 2, 33.0 X 108.1.

Locus typicus: Hidas.

Stratwm typicwm: Tortonian lignite-bearing sequence, clay-marl, borehole H.-53, depth
667.2 to 669.2 m.

Diagnosis: Roundish pollen grain of rugulate surface and 30 y. diameter..
The rugulate elements are of 4 to 7 . diameter, elongate, constituting a pattern
of wavy streaks. Exine about 1.5 . thick, wavy. Ectexine about 1 p.; endexine-
smooth, about 0.5 w. Pores subequatorial, provided with anuli. The arci
connecting the pores do not agree with those described by THoMsoN and PrLuc
(1953, p. 21 and Fig. 12); they rather look like folds in the exine.

Differential diagnosis: Differs by its more coarsely rugulate structure-
consisting of elongate elements from the rest of the Ulmipollenites species.

Remarks: Besides the holotype, a five-pored variety of 37 p. size was en-
countered at 51.3 to 56.0 m depth in borehole Zengévarkony-59, and a spe--
cimen of 41 u. size at 71.4 to 73 m depth, same borehole.

Ulmzpollenites stillatus n. sp.
Plate LI, Fig. 13, 16

Holotype: Borehole H.-53, sample No 11, slide No 4, 40.8117.0.

Locus typicus: Hidas.
Stratum typicum: Sarmatian clay-marl. Borehole H.-53, depth 479.1 to 482.0 m.

Diagnosis: Roundish pollen grain of rugulate surface and 29 p. size, with:
four round subequatorial pores of 1.5 . diameter embedded in the endexine.
Exine about 0.5 p. thick midway between two pores. Beseide the pores, the-
anulus is thickened in a raindrop shape to about 1.5 p.. Surface slightly rugu-
late; as a result, the rim of the exine is but slightly wavy. The mesh size of the
reticulum constituted by the ornamental elements is 1.5 p.

Differential diagnosis: Stands closest to U. miocaenicus n. sp., but the
exine of the latter is thick and its pore structure is also different.

Remarks: Encountered in the 29 to 39 p. size range, in several samples.
of the Mecsek Mountains Middle Miocene (boreholes Hidas-53, 688.0 to 688.5.
m, 600.5 to 602.3. m and 479.1 to 482.0 m depth; Szdszvar-8, 431.8 to 432.2 m_
depth: Koml6-120, 178.0 to 178.8 m depth; Mecseknadasd, Zobak).
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Subfamilia: Celtoideae
Genus: Celtipollenites n. g.

Generotype: Celtipollenites komldensis n. g. n. sp.

Diagnosis: Medium-size pollen grains, mostly polyaperturate. Ectexine
tegillate, baculate, endexine smooth. Apertures provided with anuli.

Differential diagnosis: The germinalia recall the apertures of the genus
Liguidambarpollenites but the apertures of the latter are more numerous and
differ also by shape and exine structure.

Celtipollenites komloensis n. g. n. sp.
Plate XLIII, Fig. 3, 7

Holotype: Borehole K.-120, sample No 18, slide No 2, 38.4x 111.9.

Locus typicus: Komld.

Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole K.-120, depth 178.0
to 178.8 m.

Diagnosis: Spheroidal pollen grain of 36 w size, with about 6 lolongate
apertures of 6 u. size, outlined by thin anuli about 1 p. wide. Exine about 2.5 p
thick, tegillum wavy, underlain by two layers: ectexine baculate, about 1.5 p
thick, of minutely reticulate surface; endexine smooth.

Differential diagnosis: see generic description.

Remarks: One specimen thus far. Among the living species of Celtis, the
pollen of Celtis occidentalis L. stands close to our species in size and number
of apertures: also, its shape may be elliptic as that of the fossil species. PAL-
FALVY (1964. p. 188) mentioned the macrofossils Celtis hungaricus and C.
miocenicus from the Mecsek Mountains Miocene.

Genus: Zelkovaepollenites n. g.

Generotype: Zelkovaepollenites potoniéi n. g. n. sp.

Diagnosis: Oblate, polyangulate pollen grains of rugulate surface. 4 to 6
pores, equatorial or subequatorial, depending on the position of the pollen
grain. The pores are usually accompanied by marked anuli. Ectexine wavy.

Differential diagnosis: The pollen forms of rugulate exine resembling
the new genus belong to the family Ulmaceae. The exine of the genus Ulmz-
pollenites WOLFF is slightly thinner, less coarsely rugulate and smoother.

Remarks: THOMSON et PFLUG remarked that the angular forms of Poly-
poropollenites undulosus (1953, p. 91) might belong to Zelkova. In the Mecsek
Mountains material, we could thus far distinguish two types:



Zelkovaepollenites potoniéi n. g. n. sp.
Plate LI, Fig. 17, 20

Dertvatio nominis: In honour of Professor Dr. R. Poroxtg, Klefeld

Holotype: Borehole H.-53, sample No 34, slide No 2, 44.9x103.4.

Locus typicus: Hidas.

Stratum typicum: Tortonian, lignite-bearing sequence, borehole H.-53, depth 669.2 to
669.8 m.

Diagnosis: Roundish-quadrangular pollen grain of 33 u diameter, with
almost straight sides. Surface rugulate, resulting in a wavy outline. Exine
about 1.5 u. thick at the crests and 1 p in the troughs of the waves. Situated
at the four apices of the grain, the pores of narrow aperture are made con-
spicuous by anuli about 3 p thick.

Remarks: Encountered in the 30 to 40 u. size range: most specimens posses
four, some posses five pores. Thickness of exine occasionally attains 2 p. on the
sides. Many specimens are folded, presumably with arci-like configurations.

Relatively abundant in the Middle Miocene; a few specimens have also
been encountered in the Pannonian.

Zelkovaepollenites thiergarti n. g. n. sp.
Plate LI, Fig. 14, 15

Derivatio nominis: In honour of Professor Dr. I¥. THIERGART, Berlin

Holotype: Borehole Sz.-8, sample No 214, slide No 1, 35.4x112.3.

Locus typicus: Szaszvar.

Stratum typicum: Lower Helvetian clay shale, borehole Sz.-8, depth 432.5 to 432.7 m.

Diagnosis: Roundish polyangulate pollen grain of 27 p. diameter, surface
rugulate, looking like a reticulum through a slightly elevated microscope tube.
Outline of grain wavy, ectexine about 1 p. thick.

Embedded in the endexine, the four pores possess relatively wide aper-
tures (about 2 p) and small anuli. They are often subequatorial and connected
by arci-like bands.

Differential diagnosis: Only four-pored specimens have so far been en-
countered in our metarial. It is usually smaller in size than Z. pofoniéi n. g.
n. sp. from which it differs also by its more finely rugulate exine structure and
by its pore structure.

Remarks: In the Mecsek Mountains material, this form has been encoun-
tered from the Lower Helvetian to the Sarmatian, in rather lower abundance
than the preceding form.

15 MAFI Evkonyv LII. 2.
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Familia: Betulaceae
Genus: Carpinuspollenites THIERGART 1938

1933. Carpinus WopeEHOUSE Tertiary Pollens II. p. 510, fig. 42.

1938. Carpinus?— pollenites THIERGART in Geol. Jb. 58. p. 315.

1953. Polyporopollenites n. g.—PFLUG in TH. et PF. Palaeontogr. 94. B. p. 92.
1966. Carpinipites n. g.—STRIVASTAVA in Pollen et Spores VII. 3. p. 530.

The name Carpinus was first applied to the fossil genus by WoprHoUSE
(1933, pp. 510-511). In 1938, THIERGART used, with a question mark, the
name Carpinuspollenites in connection with PoToNIE’s species Poll. granifer
megagranifer (1938, p. 315). In 1934, PoTONIE mentioned, as possible relations
of this species (Arb. Inst. 5. p. 24), various species of the genus Carpinus.
(For a list of synonyms see also NaGcy 1958, p. 84.) In 1953, PrLuG subsumed
the species considered as Carpinus under the artificial genus Polyporopolleni-
tes and set up Ulmipollenites undulosus WOLFF as generotype. Our forms agree
with his description (1953, p. 92, PL. 10, Figs. 79 to 84) and can be identified
with his species. The fossil genus may be identified with the living Carpinus
genus, in spite of the note of interrogation (?) in THIERGART s original descrip-
tion we must name it Carpinuspollenites.

I don’t use the name Carpinipites initiated by STRIVASTAVA (1966, p.
530) as a name concerning about fossil Carpinus was written down in the lite-
rature already earlier.

Carpinuspollenites carpinoides (Pr. 1953) n. c.
Plate LII, Fig. 8

1953. Polyporopollenites carpinoides n. sp. PF. in Palacontogr. 94.—1. c.

Three- and four-pored roundish pollen grains of 30 to 50 w size. Exine
about 1 w thick, or slightly thicker or thinner, in dependence on grain size.
There are labri at the pores. Exine finely granulate. Scarce but persistent in
the Miocene and Pannonian (boreholes Hidas-53, Zengdvarkony-59, exposures
of Mecseknadasd, Magyaregregy, Leanyké Main Deposit, Almaspatak, ete.).

Genus: Ostryapollenites THOMSON 1950

Ostryapollenites rhenanus (THOMS. 1950) n. c.
Plate LII, Fig. 10

1934. Pollenites cf. granifer bituitus R. Por. et VENITZ in Arb. Inst. Paléobot. ete. 5. p.
24. II. 46.

1950. Ostrya? — Poll. granifer rhenanus n. sp. THOMS. in Geol. Jb. 65. p. 52. B. 9-10.

1953. Triporopollenites rhenanus (THOMS.) n. ¢. THOMS. et Pf., Palacontogr. 94. B. VIIIL.
150-152.
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Triporate pollen grain of 27 . size; sides convex, labrum and vestibulum
small. Surface finely granulate. Corresponds morphologically to the living
genus Ostrya. The form was described by the name Ostrya?-Poll. granifer
rhenanus by THOMSON (1950. in R. Por., THOMS. et THIERG. p. 52). Distinguish-
ed from the complex group “‘granifer” under the name Triporopollenites
rhenanus by THOMSON et Prrue (1953, p. 84).

Scarce in our material. The figured specimen has come from a Upper
Helvetian core (178 to 178.8 m depth) of borehole Komls-120.

Genus: Triporopollenites PrLuG et THOMS. 1953

Triporopollenites coryloides PrrLua 1953
Plate LII, Fig. 6, 9

Triangular pollen grain of slightly concave sides, 20 w size. Exine 1 p
thick, finely rugulate.

Scarce in our material. The figured specimen has come from 15 to 17 m
depth in borehole Pusztakisfalu-VI. Botanical affinity: presumably a Co-
rylus sp.

‘Genus: Betulaepollenites R. Por. 1934

A pollen with the above generic name, B. microexcelsus, was described
by R. Poroxig (1934, Arb. Inst. 4. p. 58) who stated it to stand close to the
genus Betule. For this reason, I regard as superfluous the genus Betulaceoi-
pollenates established by R. Poroxig, and also the form genus 7rivestibulo-
pollenites by PrLua for species considered to belong to the Betulaceae or, indeed,
to some Betula sp.

In my material, T could distinguish the following species.

Betulaepollenites prominens (PF. 1953) n. c.
Plate LII, Fig. 13

1953. Trivestibulopollenites prominens n. sp. Prruc Palacontogr. 94. B. p. 85. 1X.
35-38.

Triporate pollen of 26 to 30 u size, with anuli and vestibula. It is its
“infrafoveolate” structure that distinguishes it from the other betuloid forms.
However, this structure might be due to corrosion. Cropped up at 433.6 to
433.8 m depth in borehole Szaszvar-8, and in the Pannonian (147.5 to 148.5 m

2]

15
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depth) of borehole Hidas-53. PrrLue (1953, p. 85) described it in Kocene
deposits. Its presence in my material, particularly in the Upper Pannonian,
is presumably due to redeposition.

Betulaepollenites betuloides (Pr. 1953) n. c.
Plate LII, Fig. 12

1953. D'rivestibulopollenites betuloides n. sp. PFLUG, Palaeontogr. 94. B. p. 85. IX. 39-41.

Triporate pollen of 20 to 30 p. size and roundish shape, with vestibula,
labra and small anuli. Exine two-layered, endexine slightly thinner than
ectexine. Thickness of exine varies as grain size, from 1 to 2 p. Most grains
exhibit some secondary folding. Scarce but persistent throughout the Mecsek
Mountains Miocene.

Genus: Alnipollenites R. Por. 1934

Alnipollenites verus R. Por. 1934
Plate LIV, Fig. 12, 16

1934. Alnipollenites verus R. PoroNit in Arb. Inst. Palidobot. 4. p. 58, PL. 2, Fig. 13, 17.

1953. Polyvestibulopollenites verus TH. et Pr. Palaeontographica 94. B. p. 90, Pl 10,
Figs. 62-76.

1960. Alnipollenites verus R. Por. 1934, Synops. 111. p. 129.

Pollen grains of 17 to 30 p. size, both four- and five-pored varieties, agreeing
with the description by THOMSON et PFLUG, rather scarce in various boreholes
and exposures. (For a list of synonyms and further details, see Nacy 1958,

p- 87.)

Genus: Triporopollenites Pr. et THOMSON 1953

Triporopollenites cf. robustus Prruuc 1953
Plate LII, Fig. 11

Triporate pollen of 28 to 31 p. size; sides convex, anuli marked, exine
about 1.5 p thick, structurate.

A few spec'mens not quite fitting the original description in borehole
ZengGvarkony-59. The anulus is less marked, for instance. According to the
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description, the form occurs in the Lower Tertiary including the Lower Oligo-
cene: some representatives might conceivably mount to our Middle Miocene.

Botanical affinity uncertain; possibly betulaceous according to Prrue
(TH. et PF. 1953, p. 82).

Familia: Fagaceae
Genus: Faguspollenites Raarz 1937

R. Porox1#’s figure in Jb. Preuss. Geol. L. A. 1931 (p. 31, Fig. 23) shows
a form placed into the family Nyssaceae by the name Pollenites pulvinus.
The pore is surrounded by the caverna. In the figure from Braunkohle (1931
p- 328, PL. 1, Fig. 10) the pore apparently overreaches the caverna. This form
was given the name Pollenites pseudocruciatus by PoroxNig: the figure was
republlshed in 1934 (4, Pl. 2, Fig. 30). The other figures are either pro-
nouncedly nyssaceous (Pl 6, Figs. 13, 15) or do not enter into consideration for
reasons of scale and poor printing. In their remarks to Pollenites pulvinus,
PoroNik et VENITZ (1934, 5. pp. 27-28) state it to stand close to Pollenites
pseudocruciatus. The figures and drawings (Pl. 3, Figs. 64-66) also exhibit
a pore structure typically nyssaceous. They designate this form as “Faga-
ceae !’ and compare it with Fagus silvatica 1. In the same volume, \VOLFF
compares P. pulvinus with Fagus silvatica 1.. However, his figures (Pl
Figs 5, 21, 23) also rather resemble the Nyssaceae, or the Symplomceae in the
polar view. In 1937, Raarz (p. 23, Pl. 1, Fig. 1) compares Faguspollenites verus
with Fagus ferruginea Arr. and Fagus silvatica 1. and another variety of
coarser exine structure with Fagus orientalis 1.ipsky. In 1940, THIERGART
mentions fagaceous forms from the Oligocene to the Pliocene. Those of his
figures which permit the recognition of details can indeed be referred to Fagus
(P]. e. g. V. Fig. 9). In their 1950 paper, Poroxts, THOMSON et THIERGART
distinguished a “Fagus ferrugineoide Typ” and a “Fagus silvaticoide Typ”
(p. 54). There is no description, only figures and a statement of size differences
(P1. B, Figs 19-20).

In 1951, Poroxtg republished the two figures of the 1950 paper, now
by the name Fagoipollenites pseudocruciatus R. Por. (the larger form was
compared to F. silvatica 1..), and F. pulvinus R. Por. (the smaller one was
compared with 7. ferruginea Air.). He mentioned a third, smaller, form by the
name Fagiopollenites pseudofaugus R. Por. (For a critical analysis see R.
Poroxig, Synops. 111. 1960, pp. 103-104).

In our material there occur pollen in the sporae dispersae state which
definitely possess the morphological features of living Fagus species. Among
the living species, T have had the opportunity to study #. silvatica L., F.
orientalis LIPSKY and F. ferruginea A1r. A thorough study of all living species
of Fagus and a comparative evaluation of the results would be most desirable.

In the following, I shall emend the diagnosis of the genus Faguspollenites,
on the grounds of its being too narrow as it is (ef. PoToN1g, Synopsis 111, pp.
102-103).

Diagnosis: Roundish, tricolporate pollen of 30 to 58 p. size: exine intra-
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baculate, baculate or granulate, resulting in a more or less coarse granulation
of the surface. Exocolpi of various length, splitting open in some instances.
The round or oval endopore invariably overreaches the colpus.

Remarks: Species are to be distinguished by the thickness and ornament
of the exine, the length of the colpi, the shape and size of the pores, and the
size of the pollen grains. ERDTMAN states (1932, p. 177) the pollen of Fagus
silvatica L. to be *? tegillate” 1 have found it tegillate myself. Among the fossil
grains, however, I have found a tegillum only in a single specimen of Fagus-
pollenites minor n. sp., a thick-exined form. The temmu open of the tegillum
may be the result of fossilization in the thinner exined species. All species
of Faguspollenites are provided with exocolpi and endopores: hence, this
feature will not be stated separately for each species. Colpus invariably thin,
occasionally splitting open, but this is a feature connected with the physiolo-
gical role or with fossilization (simple tearing open), and is due to the relative
thinnes of the exine, and so is the frequent sw(mdarv folding.

In my material, I could distinguish the followmg types:

Faguspollenites subtilis n. sp.
Plate LII, Fig. 14

Holotype: Borehole Zgv.-59, sample No 29, slide No 1, 36.8 X 114.2.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian fish-scale-bearing sequence, borehole Zgv.-59, depth 71.4
to 73.0 m.

Diagnosis: Roundish tricolporate pollen grain of 57 p diameter. Exine
thin (less than 1 ), densely baculate; ectexine granulate, endexine less than
0.5 ., smooth. Near the pores, the exine thickens to 1.5 u, even 2 p. It is
finely granulate in the view. Colpus long (25 w); pore oval, about 7 u wide.

Differential diagnosis: This is the form closest to Raarz’s description
of Faguspollenites verus, as regards the thinness and ornament of its exine.
In polar view it is, however, oval rather than round and may even be trian-
gular. Also its pore is oval rather than round. Moreover, the Mecsek Mountains
species is larger. A few specimens of 50 to 57 w size have cropped up in cores
of boreholes ZengGvarkony-59 and Komld-120, and in the Mecseknadasd
exposure. Tetrads have also been encountered.

Stands closest to the pollen of living Fagus silvatica 1..

Faguspollenites vivus n. sp.
Plate LII, Fig. 16

Holotype: Borehole Zgv.-59, sample No 26, slide No 1, 41.7x113.1.
Locus typicus: Zengévarkony.
Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole Zgv.-59, depth 65.0

to 67.5 m.



(231) 7 463

Diagnosis: Roundish tricolporate pollen grain of 47 p size. Exine about
2.5 u thick, densely clavate, ectexine 2 u thick, clavi closepacked, almost
coalescent. Surface of exine rather coarsely granulate. Colpi short, not reaching
to the poles (only about 2/3 of the radius). Pores about 5 to 6 w in diameter.

Differential diagnosis: Of smaller and thicker exine and more coarsely
granulate than F. subtilis n. sp. Colpi shorter, outline more roundish.

Remarks: In the size range of 34 to 48 u, in boreholes Zeng&varkony-59,
Koml6-120, and in the Pannonian section of borehole Hidas-53.

Faguspollenites gemmatus n. sp.
Plate LI, Fig. 18-19

Holotype: Borehole H.-53, sample No 27, slide No 1, 28.8 X 110.8.

Locus typicus: Hidas. )

Stratum typicum: Tortonian, lignite-bearing sequence, grey clay-marl, borehole H.-53,
depth 600.2 to 602.3 m.

Diagnosis: Roundish tricolporate pollen grain of 47 p. size. Exine about 2 p.
thick, ectexine about 2 u., densely baculate or gemmate, endexine 0.5 w., smooth.
Surface coarsely granulate. Colpi fairly short, not reaching up to the pole,
pore diameter about 4 to 5 w.

Differential diagnosis: Of about the same size as F. vivus n. sp., but
different in exine structure and surface ornament.

Remarks: The coarser ornament of the exine recalls Fagus orientalis
Lipsky.

A few specimens in the Tortonian cores of borehole H.-53, and in the Hel-
vetian ones of borehole Koml6-120.

Faguspollenites crassus n. sp.
Plate LII, Fig. 20

Holotype: Borehole H.-53, sample No 52, slide No 2, 43.5 X 114.8.

Locus typicus: Hidas.

Stratum typicum: Tortonian, “Schlier” sequence, light grey clay-marl, borehole H.-53,
depth 669.0 to 669.8 m.

Diagnosis: Roundish tricolporate pollen grain of 44 p size. Exine 1.5 to
2 w thick; ectexine intrabaculate, about 1 p thick; the two endexine layers
are 0.5 p thick in all, and smooth. In the polar position, the colpus is about
half as long as the radius of the pollen. At the pores, the endexine is thickened
anulus fashion to about 4 p.. The pore diameter is, consequently, about 10 p.

Differential diagnosis: As opposed to the rest of the Faguspollenites
species, the pore structure is strongly developed.
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Remarks: In spite of the marked pore structure, I consider it to belong
to this genus, as it possesses an endospore.

Two specimens in borehole H.-53. I have selected the injured one for holo-
type it exhibits the typical features more clearly than the other one.

Faguspollenites minor n. sp.
Plate LIII, Fig. 4-5

Holotype: Borehole Zgv.-59, sample No 27, slide No 1, 33.5x114.2.

Locus typicus: Zengéviarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole Zgv.-59, depth 67.5
to 70.5 m.

Diagnosis: Roundish tricolporate pollen grain of 37 p. size. Exine about
2 w thick. There in a tegillum underlain by a densely baculate sexine about
1 p. thick and by another layer, 0.5 p thick, consisting of bacula. Nexine
(endexine) 0.5 p. thick, smooth. Surface of exine finely granulate. Colpus
short, pore about 5 p wide.

Differential diagnosis: Of the Faguspollenites specimens 1 have encoun-
tered thus far, this is the only one to bear a tegillum.

Remarks: Several specimens in sample of borehole Zengévarkony-59;
a few further ones of 35 to 39 u. size, also in borehole Hidas-53 (e. g. 558.0 to
561.0 m) and borehole Pusztakisfalu-VI (42.5-106.2 m). In exine structure,
surface ornament and size, it is comparable with Fagus ferruginea Arr.

Faguspollenites tenuis n. sp.
Plate LIII, Fig. 6

Holotype: Borehole K.-120, sample No 107, slide No 1, 34.6 X 101.9.
Locus typicus: Komld.
Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole K.-120, depth 374.7 m.

Diagnosis: Roundish tricolporate pollen grain of 42 p. size. Exine about
1 . thick; ectexine about 0.5 u, granulate; endexine also about 0.5 p., smooth.
Colpus short, pore round, about 5 p. in diameter.

Differential diagnosis: Resembles Faguspollenites subtilis n. sp. in exine
structure, but is much smaller; its colpus is shorter even relatively speaking.

Remarks: Further research may reveal transitional forms between the
two. Remarkably enough, the two species did not occur together, except
for a cf. F. subtilis specimen in sample No 18 of borehole Komld-120. F'. tenuis
was encountered in samples N° 106 and 107 of borehole Koml6-120 and in
cores from the Helvetian-Tortonian boundary in borehole Hidas-53. Sizes
range from 33 to 42 u.
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Quercopollenites n. g.
Generotype.: Quercopollenites granulatus n. g. n. sp.

Diagnosis: Prolate, subprolate spheroidal, tricolporate, tricolporoidate:
(tricolpate) pollen. Surface usually ornamented.

Remarks: A more profound scrutiny of tricolpate pollen has revealed
it to be tricolporoidate, i. e. to posses some sort of germinalia, if only in the
form of a thinning of the exine.

In 1958, I distinguished three types of Quercus pollen in an Upper Pan-
nonian material (pp. 91-93). In connection with the Mecsek Mountains ma-
terial, I persist in separating the first two types but place the third one into
the so-called “microhenrici” form group. I have not called the forms Quercus
sp., but have added—as directed by the Code—the ending “‘pollenites’. Accord-
ing to ANDREANSzZKY (1955. p. 79), “most of the ones found in the Middle
Miocene exhibit Mediterranean affinities. In the Sarmatian, the oak species
represented by the leaves reveal rather varied affinities [Mediterranean, Near
Eastern and local (Q. robur 1..)].” ANDREANSZKY stated the problem to be
unsolved at that date (l.c.).

In the Mecsek Mountains material 1 have distinguished the following
pollen forms of “quercoid” type:

Quercopollenites granulatus n. g. n. sp.
Plate LII, Fig. 21

Holotype: Borehole H.-53, sample No 7, slide No 1, 17.9 % 80.0.
Locus typicus: Hidas.
Stratum typicum: Pannonian, silty clay-marl, borehole H.-53, depth 147.5 to 148.5 m..

Diagnosis: Prolate, tricolporoidate pollen of 31 p. size, in lateral position.
Exine about 1.5 p thick. Ectexine coarsely granulate, endexine smooth.
Colpi straight, parallel, but slightly tapering towards the poles.

Remarks: A few specimens of 26 to 37 p. size in the Pannonian cores of
borehole H.-53. Some specimens in the polar position have been placed here
on grounds of similarity in size and exine structure.

Quercopollenites robur type
Plate LIII, Fig. 10

Pollen grains of 20 to 29 u size, tricolpate, tricolporoidate in lateral posi-
tion. Shape prolate spheroidal or subprolate (with a ratio of about 0.8). Colpi
about 1.5 to 2 u. wide at the equator, convergent and slightly tapering towards
the poles. Exine 1 u thick, granulate.

Scarce but fairly persistent from the Sarmatian down to. and including
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the Helvetian (e. g. in the fish-scale-bearing sequence of the exposures Almas-
patak I and Mecseknddasd).

With particular regard to their occurrence also in the Miocene, I refrain
from identifying them with Q. robur L.

Quercopollenites petraea type
Plate LIII, Fig. 18

Prolate, subprolate, tricolpate, tricolporoidate pollen grains of 28 to 39 p.
size; exine about 1.5 u thick. Colpi slightly wider (3 to 4 @), tapering towards,
but not reaching to, the polles. Exine slightly more delicately granulate than
in the preceding type.

A few specimens in the Pannonian cores of borehole Hidas-53.

~Genus: T'ricolporopollenites Pr. et THOMS. 1953

Henceforth, those forms have been referred to this genus which are sup-
posed to be related to the living representatives of the genus Quercus or of the
family Fagaceae.

T'ricolporopollenites henrici (R. Por. 1931) W. KRr. 1961
Plate LII, Fig. 17

More or less spindle-shaped, prolate-subprolate pollen grains of 30 to
44 u. size, usually tapering to points at the poles. Caverna 3 to 5 p. wide, tapering
towards the poles. Kxine two-layered, ectexine baculate, clavi often coalescent
(tegillate). Endexine smooth, surface finely reticulate. None too abundant
but persistent throughout the Mecsek Mountains Neogene. It is held fora repre-
sentative of the genus Quercus (TH. et PF. 1953, p. 95).

Tricolporopollenites asper (TH. et Pr. 1953) W. Kr. 1961
Plate LIII, Fig. 2-3

Tricolpate (colporate), chagrinate pollen grains of 26 to 24 u size, spheroi-
«dal, slightly elongate in the direction of the polar axis. This is a collective
species for pollen of quercoid type. Most specimens have come from the
Helvetian. THOMSON et Prruc (1963, p. 96) state it to occur in the German
Eocene and Oligocene: I presume the finds from the Pliocene (Reuwer etc.)
mentioned by them to be due to redeposition.
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Tricolporopollenites densus (Pr. 1953) W. Kr. 1961
Plate LIII, Fig. 11-12

Spheroidal tricolpate, tricolporate pollen grain of 33 u. size. Exine about
1.5 p thick, unevenly intrabaculate. PrrLug indicates no botanical affinity.
It occurs in the Eocene of Germany. Its occurrence in the Pannonian, 118.0
to 126.8 m depth, of borehole Hidas-53 is possibly due to redeposition. One

specimen has so far been encountered in our material.

Tricolporopollenites microhenrici (R. Por. 1931) W. Kr. 1961

This is a collective species as indicated by PoroNig (1934, 5. p. 27, PL 2,
fig. 61), who connected it with Pollenites microhenrici, and also by PrrLuc
(1953, see also the discussion concerning the genus 7'ricolpopollenites). Tt
includes tricolpate and tricolpororate pollen forms of 20 to 30 w size (1953,
PI. 11, Figs. 92, 95, 96, 103, 118, 124 etc.), and also tricolporate pollen grains.
PrLuG’s two subspecies are the following:

T'ricolporopollenites microhenrici (R. Por. 1931) W. Kr. 1961
ssp. ntragranulatus Pr. 1953
Plate LIII, Fig. 9

The forms of 21 to 30 w size are persistent throughout the Mecsek Moun-
tains material, from the bottom of the Lower Helvetian through the Panno-

nian.

Tricolporopollenites microhenrici (R. Por. 1931) W. Kr. 1961
ssp. intrabaculatus Pr. 1953
Plate LILI, Fig. 13

Intrabaculate pollen of 21 to 30 p. size. Absent from the terrestrial section
of the Mecsek Mountains Helvetian, bur fairly numerous farther up, partic-
ularly in the Tortonian and Sarmatian.

Tricolporopollenites porasper PrLuc 1953
Plate LIII, Fig. 14

Subprolate, tricolporate pollen grains, of 39 to 60 u size. Cavernas con-
verging towards the poles, constituting a cavium. Endopores elongate in the
meridional direction. Exine about 1 u. thick, intrabaculate.

It occurs form the lowermost Helvetian up to the Sarmatian in the Mecsek
Mountains material. Prrue (1953, THOMSON et PFLUG, p. 105) considers it a
Quercus species.
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Tricolporopollenites villensis (THOMS. 1950) THOMS. et PF. 1953
Plate LIII, Fig. 7-8

TroMSON originally described it by the name Pollenites cingulum villensis
(1950, R. Por., TrOMS., THIERG.). In 1953, THOMSON et PrFLUG described it
as an independent species, referred it to the Cupuliferoidae and stated it to
be a characteristic fossil of the Middle Tertiary (1953, p. 99), a plant of the
extrapalustrine forest.

In our material it is represented by prolate pollen grains of 24 to 31 u
size and baculate exine. The caverns, marked at the pores, form a cavium at
each pole. There is a marked, elliptical endopore.

In the lowermost cores of borehole Zengévarkony-59, and in the Helve-
tian of borehole Hidas-53.

Tricolporopollenites minimus n. sp.
Plate LII, Fig. 22-24

Holotype: Borehole Zgv.-59, sample No 34, slide No 1, 45.4x111.2.

Locus typicus: Zeng6véarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole Zgv.-59, depth 81.0
to 83.0 m.

Diagnosis: Tricolporate pollen of 17 u size; shape broadly elliptical,
width-to-length index 0.8. Cavernas bending at a slight angle at the equator,
slightly convergent and tapering towards the poles. Exopore lalongate, endo-
pore small and round. Exine thick (2 @), compared to the size of the grain,
and finely intrabaculate.

Differential diagnosis: Differs from 7. cingulum (R. Por. 1931) TH. et
Pr. 1953 besides its shape, also by being intrabaculate, although both are
of about the same size. Cyrillaceaepollenites megaexactus (R. Por. 1931) R.
Por. 1960 is of a similar shape, but hyaline-smooth and larger.

A few specimens besides the holotype in the fish-scale-bearing beds of
boreholes Zengévarkony-59 and Komlé-120 and in the Helvetian, Tortonian
and Sarmatian cores of borehole Hidas-53.

Tricolporopollenites cf. genuwinus (R. Por. 1934) TH. et Pr. 1953

A few perprolate, reticulate pollen grains of 37 to 42 p. size in the Mecsek
Mountains Helvetian. They are conformable to the original description by
R. PoroNig (1934, 4, pp. 95-96) but deformed in shape, presumably owing
to a strong secondary crumpling. They are smaller than the size given in the
original description, and correspond to the lower limit of the range given by
THOMSON et PrruG. Presumable affinity: some Quercus species.



T'ricolporopollenites cingulum (R. Por. 1931) TH. et Pr. 1953

This is a form group established in 1931, some of whose subspecies were
already named by R. PoronNig himself. He stated “fusus” (1934, 4, p. 82)
to be a subspecies of Pollenites cingulum, “pusillus” (l.c. p. 71) to be a sub-
species of P. quisqualis. R. PoroNig first figured Pollenites oviformais in 1931
(Braunkohle, p. 328, PL. 1, fig. 20) and described it in 1934 (4. p. 95). In 1953,
TrOMSON et PrLua condensed the form group “‘cingulum’ on a morphological
basis and considered “‘pusillus” and “‘oviformis” to be castaneaceous. The
two latter were subsumed under the name Cupuliferoipollenites by POTONIE
(Synopsis III, p. 98, with reference to 1951). Until a detailed morphological
analysis, T prefer to keep THOMSON’s and PFLUG’S name.

T'ricolporopollenites cingulum (R. Por. 1931) THOoMS. et Pr. 1953
ssp. fusus TH. et Pr. 1953
Plate LIII, Fig. 15-16

Spindle-shaped or eylindrical pollen grains of 22 to 30 p. size; exine intra-
rugulate, cavernas parallel, swollen at the equator.

Not too abundant but persistent from the middle of the Helvetian up to
the Pannonian in Meecsek Mountains material. The botanical affinities are
unknown as vet, nevertheless, it is better to keep together the “‘cingulum’
forms.

Tricolporopollenites cingulum (R. Por. 1931) TH. et Pr. 1953
ssp. pusillus (R. Por. 1934) TH. et Pr. 1953
Plate LIII, Fig. 19

Prolate tricolporate pollen grains of 18 to 20 p size. Exine smooth, chagri-
nate. Possibly castaneaceous. In the lower portions of the Mecsek Mountains
Middle Miocene (in boreholes Szdszvér-8, Pusztakisfalu-VI, Zeng6varkony-45,
and -59).

Tricolporopollenites cingulum (R. Por. 1931) TH. et Pr. 1953
ssp. oviformis (R. Por. 1931) TH. et Pr. 1953
Plate LIII, Fig. 20-21

Oval, tricolporate pollen grains of 11 to 18 u size. Colpi thickened in the
equatorial section, convergent. On the basis of comparative material from living
plants, it is considered to represent some Castanea sp. The form occurs from
the Lower Helvetian up to the Pliocene. It presumably represents several
species.

It was also found in the form of a massule (in a core from 81 to 83 m depth,
borehole Zengévarkony-59; Pl. LIII, Fig. 17).
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Genus: Tricolpopollenites PrLuc et THOMSON 1953

This is a collective form genus. R. PoroxNig, THOMSON et THIERGART
(1950) gave names like Cupuliferoidaepollenites, Quercoidites etc. to the forms
which constitute the majority of this pollen type. Most of these Krurzsca
(1961b p. 322) referred to the genus T'ricolporopollenites Pr¥. et TH. 1953, he
stated not only to posses colpl but also to be tricolporate or tncolpommte
(as T suggested in 1963, Evi Jel. 1960. p. 232).

Tricolpopollenites liblarensis (THOMSON 1950) TH. et Pr. 1953

In 1950, THoMsoN (in R. Por., THOMS. et THIERG.) described a form of
18 to 20 p. size by the name Pollenites liblarensis (l.c. p. 55). THOMSON et
Prrua transferred it to the form genus 7Tricolpopollenites, but gave no holotype,
either. On 1960, PoroNI1E, establishing the genus Cupuliferoidaepollenites
for this species, stated it to be of 20 p. size and, confronting it with “‘quis-
qualis”, stated it to be “mehr walzenformig”, whereas “‘quisqualis” was
“mehr spindelférmig” (R. Por. Syn. ITI. p. 92). An up-to-date treatment of
the group is obviously both lacking and desirable. I find the name Cupuli-
feroidaepollenites somewhat unfortunate because, according to literature
(THOMSON et PrLUG 1953, p. 97), it may also represent leguminosaecous pollen.
Such minute thin-exined pollen grains are easily deformed by mechanical
action and thus the above slight difference does not seem to be a distinctive
criterion on the specific level. For the time being, I have adopted THoMSON’s
and Prrue’s classification as to size.

Tricolpopollenites liblarensis (THOMSON 1950) TH. et Pr. 1953
ssp. liblarensis
Plate LIII, Fig. 1

Forms of 19 to 26 p. size, most of them slightly intrarugulate: none too
abundant in my material form the Helvetian to Pannonian.

Tricolpopollenites liblarensis (THOMsON 1950) TH. et Pr. 1953
ssp. fallax (R. Por. 1934) TH. et Pr. 1953
Plate LI1I, Fig. 15

Tricolpate (tricolporate) pollen grains of 10 to 18 w size; exine smooth.
A few specimens in the Mecsek Mountains Helvetian.
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Ordo: Juglandales
Familia: Juglandaceae
Genus: Juglanspollenites Raarz 1937

Juglanspollenites verus Raarz 1937
Plate 1.1V, Fig. 1

The figured specimen is of 46 u size; its exine is thin, easily crumpled.
There are 8 or 9 round pores of 2 to 4 u diameter, all on one hemisphere.

Very rare in the Mecsek Mountains Miocene (size range, 32 to 46 p).
Originally described by Raarz from the Miocene of the Oberlausitz (1937,

p- 18).

Juglanspollenites sp.
Plate L1V, Fig. 3

A few uncertain, corroded specimens of 32 to 33 w size in my material
can be referred to the genus Juglanspollenites. Their poor preservation precludes
any further conclusions.

Genus: Pterocaryapollenites THIERGART 1938

Pterocaryapollenites stellutus (R. Por. et VENITZ 1934) THIERGART 1938
Plate L1V, Fig. 4-5

List of synonyms (pro parte) Nacy 1958, p. 95. Furthermore:
1960. Pterocaryapollenites stellatus THIERG. in R. Por. Synopsis III. p. 132,

Polyhedral pollen grains of 33 to 39 w size: there are six more or less
uniformly distributed small atria. The pores are slightly subequatorial. Exine
finely intrapunctate. A few specimens in the Mecsek Mountains Middle Mio-
cene (Mecseknadasd; boreholes Pusztakisfalu-VI, Hidas-53; at 667.2 to 669.2°
m depth in the latter).

Remarks: These specimens resemble those found in the Oligocene of the
Dorog Basin, but differ, in spite of the agreement in size, from those of Pet6fi-
banya (Nacy 1958, Pl. XXIII, Figs. 8-9), which have much less-developed
labra and anuli. Botanical affinity to the genus Pterocarya is likely.



Pterocaryapollenites mecsekensis n. sp.
Plate LIV, Fig. 7-8

Holotype: Borehole H.-53, sample No 33, slide No 1, 32.2X108.4.

Locus typicus: Hidas.
Stratum typicwm: Sarmatian, green-grey clay-marl, borehole H.-53, depth 667.2 to

669.2 m.

Diagnosis: Pollen grain of 53 by 39 u size, elliptically rounded hexa-
gonal shape, with straight or slightly concave marginal laths of various length
(14 to 22 p.). The laths are 1.5 to 2 p. wide at the middle, 2 to 3 » wide at the
pores. The outer layer of the ectexine, exolamella “a”’, forms a small labrum
at the pores: exolamella “b” is broadly dissolved; exolamella “‘¢” is smooth.
There is a praevestibulum between exolamellae “b” and “c¢”. The endexine
constitutes an atrium. The pores are somewhat subequatorial, oval or round,
about 1.5 to 2 p wide. Number of pores six. Exine finely intragranulate.

Differential diagnosis: Differs Pterocaryapollenites stellatus (R. Por. et
VEeNITz 1934) THIERGART 1938 by its larger size, by the characteristic laths
on the margin of the exine and by its intragranulate structure.

A form resembling the new species was published by the name Ptero-
caryapollenites aff. stellatus by Raarz (1937, p. 19, PL 1, Fig. 7). However,
that form is round rather than hexagonal like the Mecsek Mountains species.
As the shape, the number of sides and the intensity of warping are different,
I do not identify Raa1z’s form with mine. Raa1z’s description does not men-
tion lath-like thickenings and his figure does not lend itself to the settling
of the point. Raarz (l. c.) states his form to be a large one, but the specimens
from the Mecsek Mountains are even larger. In his description of a fossil
Pterocarya species, KREMP (1950, p. 64) did mention the presence of laths.

A few specimens in our material.

Possessing grains of 36 to 48 u major diameter, the pollen of Pterocarya
stenoptera DC., living in Japan, much resembles the new species morpholo-

gically.

Pterocaryapollenites rotundiformis n. sp.
Plate LIV, Fig. 15

Holotype: Borehole H.-53, sample No 33, slide No 2, 41.3X107.6.

Locus typicus: Hidas.
Stratum typicum: Tortonian, lignite-bearing sequence, greenish-grey clay-marl, borehole

H.-53, depth 667.2 to 669.2 m.

Diagnosis: Elliptical pollen grain of 53 by 42 p size, with eight round
subequatorial pores of 2 to 3 p diameter. Surface very delicately granulate.
The ridge from pore to pore is of uniform width, slightly wavy, convex or
straight. Exolamella “a’ of the ectexine is thin, exolamella “b” is up to 1.5 p
thick and dissolved in the pore region. Exolamella “c¢” is thickened in the
neighbourhood of the pore, in a way faintly resembling an anulus. The endexine
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Fig. — abra 46. Pterocaryapollenites rotundiformis n. sp.

constitutes a very short, small atrium. The body exhibits some secondary
crumpling (Textfig. 46).

Differential diagnosis: Differs from P. mecsekensis n. sp., beside its more
rounded shape, also by its narrower laths of different structure and by the
presence of a small atrium. From P. stellatus (R. Por. et VEN.) THIERG., it
differs by size and shape, by the absence of a labrum and by the presence of a
small anulus.

Two specimens in our material.

Botanical affinity to the genus Pterocarya is possible.

Genus: Caryapollenites Rastz 1937

Caryapollenites simplex (R. Por. 1931) R. Poroxt£ 1960
Plate LIV, Fig. 2

For a list of synonyms, see Nacy 1958, p. 96. Also:
1960. Caryapollenites simplev (R. Por. 1931) Raarz 1937 in. R. PoToNIE: Synopsis
ITI. p. 123.

Locally enriched in the Mecsek Mountains Neogene, in the 32 to 50 p.
size range. For instance, the pollen assemblage of the core from 67.5 to 70.5 m
depth of borehole Zengévarkony-59 has yielded 12 percent of Caryapollenites.

Genus: Engelhardtioidites (R. Por., THOMS. et THIERG. 1950) R. Por. 1960

Pollenites microcoryphaeus designated as the holotype was first figured
in 1931 by R. Poro~1# (1. Mitt. p. 329, Pl. 2, Fig. 13) who stated it to be of
19 p size. In 1950, it was mentioned by R. Poro~N1g, THOMSON et THIERGART
(p. 51) as Engelhardtioides microcoryphaeus R. Por.= K. forma minor THOMSON ;
this should make rather doubtful the validity of the name which is, however,
valid all right according to Art 11 of the Code. I have placed one of the figures

16 MAFI Evkonyv LII 2.



474 (242)

(Plate C, Fig. 16) into the genus Momipites punctatus (see under that heading).
It is the other figure (Plate B, Fig. 8) that serves as the type of this species
(cf. also the drawings by Poronis, Synopsis ITI, 1960, Pl. 7, Figs. 148, 149).

Engelhardtioidites microcoryphaeus (R. Por. 1931) R. Por. 1960
Plate LIII, Fig. 22-23

Triporate pollen, of 17 to 22 u. equatorial diameter, provided with atria.
Sides slightly concave. Exine two-layered, chagrinate. Fairly abundant in the
core from 432.5 to 434.1 m depth of borehole Szdszvar-8, in the Helvetian
of borehole Hidas-53, in the exposures of Mecseknadasd and Alméspatak,
and in the Tortonian of Hidas Mine.

Genus: Platycaryapollenites n. g.
Generotype: Platycaryapollenites miocaenicus n. g. n. sp.

Diagnosis: Small triporate pollen grains; exine provided with an arcoid
band.

Differential diagnosis: It is the characteristic crossed bands that distinguish
the genus from the pollen of similar size of Engelhardtia.

Remarks: The possibility of the occurrence of Pterocarya was raised in
1940 by THIERGART (p. 38), in connection with the Tertiary Juglandaceae;
the point was raised also by Kremp (1950, p. 64). In the Miocene pollen atlas
of the Soviet Union, POKROVSKATA et al. (1956, p. 336) mentioned a grain of
17.7 p. diameter of Platycarya cf. strobilacea STEB. et Zucc. from the Lower
Miocene of the Sikhote-Alyn Mountains.

Platycaryapollenites miocaenicus n. g. n. sp.
Plate LIII, Fig. 25-26

Holotype: Borehole Pszf.-VI, sample No 10, slide No 1, 33.1x120.1.

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian, limnic sequence, clayey sand, borehole Pszf.-VI,
depth 22.5 to 25.0 m.

Diagnosis: Triporate pollen of 18 . size, in the polar position: on the
surface of the exine there are 2 or 3 interwoven arcoid bands. Exine thin
{about 1 p), ectexine chagrinate, thicker than the endexine.

Remarks: Encountered also in the Helvetian cores of borehole Zengs-
viarkony-59, Szaszvar-8, Koml6-120 and Hidas-53, in 18 to 20 p size. Besides
the arch, which are structural features, some of the grains exhibit also some
secondary folding.
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Genus: Subtriporopollenites PFLUG et THOMSON 1953

This form genus was established for the Juglundaceae and forms of un-
certain taxonomic position (1953, p. 85). I have placed the forms of plausible
enough botanical affinities in the respective genera (see preceding pages).
There is one form of uncertain affinity which I shall report here.

Subtriporopollenites sp.
Plate LIV, Fig. 6

Roundish pollen grains of 23 to 27 u size each with three round pores
of subequatorial position; exine thinner than 1 p. Surface chagrinate, intra-
granulate. The pores, their shape and embedding in the exine recall the “cary-
0id” elements of the family Juglandaceae. Except for S. simplex—which
corresponds to Carya—all were described from the Eocene by TrHOMSON et
Prrue (1953, pp. 85-87).

The form occurs in our material from the Lower Helvetian up to the
Pannonian.

Genus: Plicatopollis W. KR. 1962

Plicatopollis plicatus (R. Por. 1934) W. Kr. 1962
Plate LIII, Fig. 24

1934. Pollenites plicatus n. sp. in R. PoroNig Arb. Inst. Pal. 4, p. 55, PL. 2, Fig. 19.

Pollen grains of 19 to 21 w. size, and rounded triangular shape with convex
sides. Exopore round, exine three-layered; there are anuli and atria. At the
middle of each side, there are small mounds showing the original wall thickness.
The fields of dissolution are in some instances as obvious as on KRUTZSCH’S
drawing (l.c.), whereas in other instances they are hidden by secondary
folds looking like arch issuing from the pore. Krurzscu supposes the form to
be a late juglandaceous one, a Poltavian element (l.c.). This is why I have
provisorily placed it next to the Juglandaceae.

A few strongly crumpled specimens in boreholes Zengévarkony-45
(13.2 to 13.7 m depth), Hidas-53 (667.2 to 669.2 m depth) and Szaszvar-8
(434.5 to 435.0 m depth).

Triatriopollenites levis (R. Por.) TH. et Pr. (1953, p. 81, Pl. 8, Figs. 78, 79)
much resembles this form.

16*
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Genus: Polyporopollenites PFLUG 1953

I have distributed all the forms placed by PFLUG into this genus among
the units of the natural system. I am using it at present only for one pollen
grain of unknown botanical affinity, which possesses five pores, polyporate.
In so far as botanical relationships are concerned, the pollen grain seems to
derive from a juglandaceous plant, as suggested by exine and pore structure.

Polyporopollenites hidasensis n. sp.
Plate LV, Fig. 10

Holotype: Borehole H.-53, sample No 1, slide No 2, 42.5x103.0.
Locus typicus: Hidas,
Stratum typicwm: Pannonian, clay marl, borehole H.-53, depth 73.3 to 89.5 m.

. exXosportim Diagnosis: Roundish pore of 37 .
. diameter, with five pores. Exine

: thick, up to 3 p. Ectexine “a’ about
endosporiim () 5, thick, slightly wavy, granulate.
Ectexine “b” composed of loosely
Fig. — dbra 47. Polyporopollenites fibrous layers about 1.5 . wide, pro-
hidasensis n. sp. vided with atrium. Endexine about

0.5 u thick, slightly wavy. Pore

diameter about 2 u slightly subequatorial (Textfig. 47).
One specimen in our material.

Genus: Triporopollenites PrLuG et THOMSON 1953

Triporopollenites megagranifer (R. Por. 1931) Pr. et TH. 1953

Triporate pollen of 26 to 30 p diameter roundish of triangular shape,
with convex sides and round pores. Pores subequatorial. Exine about 2 p.
thick, slightly thicker near the pores. Surface granulate. This form, described
by R. Poroxig from the German Eocene, occurs according to that author
also in the Miocene (1934. 4, p. 55). We have encountered a few specimens in
the Lower Helvetian of the Mecsek Mountains (borehole Hidas-53, Puszta-
kisfalu-VI, Zeng6véarkony-59). It is presumably redeposited in the Pannonian
(118.0 to 126.8 m) of borehole Hidas-53.

Botanical affinities uncertain. The families Juglandaceae and Betulaceae
have been mentioned (THOMSON et PrLuG 1953, p. 83). In 1951 and again in
1960, R. Poronii suggested Myrica.
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Ordo: Myricales
Familia: Myricaceae
Genus: Myricipites WODEHOUSE 1933

Myricipiles rurensis (PF. et TH. 1953) n. c.
Plate LI1II, Fig. 27

1953. Triatriopollenites rurensis n. sp. PFLUG et THOMS. Palacontogr. B. 94, p. 79, VII.
81-109.

Triatrio-pollen of convex shape, 27 to 38 u size. Exine about 2 p thick
at the pores, only about 1 p. at the middle of the sides. Small labra and atria
visible. Exine chagrinate or intrapunctate. Secondary folding quite frequent.
Four-pore variants have also been encountered.

Scarce but persistent in the Middle Miocene and Pannonian of the Mecsek
Mountains (borehole Zengévarkony-45 and -59, Koml6-120, lignite-bearing
sequence of Hidas Mine, exposures of Almdspatak and Mecseknadasd).

Comparison with material from living plants (Myrica rubra SIEB. et Zucc.,
M. zalapensis H. B. et K., M. reticulata FEYSM. et BINN., M. longifolia FEYSM.
et BINN. ete.) has proved, in agreement with opinions stated in literature,
that the form represents one or several species of Myrica.

Myricipites myricoides (KrEMp 1949) n. c.
Plate LIV, Fig. 11, 13, 14

1949. Pollenites myricoides n. sp. in IXreMp Palaeontogr. 90, p. 64, VI. 63.

Convex triangular triporate pollen grains of 22 to 32 u size, provided
with atria. Exine relatively thin (1 p.), smooth, somewhat chagrinate, easily
crumpled; secondary folding frequent. Four-pored variants have also been
encountered.

Kremp (1950, pp. 64-65) stated Poll. myricoides to be of about 22 u
size. In our material it occurs from the Lower Helvetian up to the Sarmatian,
getting scarcer upwards (boreholes Szdszvar-8, Pusztakisfalu-VI, Zengévar-
kony-45, Koml6-120, Hidas-53, exposure Almdaspatak). This is a myricaceous
pollen.

Myricipites bitwitus (R. Por. 1931) n. c.
Plate LV, Fig. 1

1931. Pollenites bitwitus n. sp. in R. PoroNtg Braunkohle p. 329, PL. II, Fig. 17.

Triporate pollen of 19 to 25 p. size, with convex sides; exine thinner than
1 u, chagrinate; labrum small, atrium present. Scarce in the Middle Miocene:
(at 393.8 to 496.0 m depth in borehole Hidas-53; Seam II of Hidas Mine).

The form should he revised. PoroNt# (1934, 4, p. 57) attributed to it
specimens of 13 to 21 u. size, THOMSON et PFLue (1953, p. 79), specimens of
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18 to 30 p size. In 1960 (Syn. III., p. 114) PoToNIE designated a form of 24 p
size as holotype.

As to botanical affinities, PoToNIE suggested the Betulaceae, THOMSON
and PrrLuc the Myricaceae.

Genus: Momipites WODEHOUSE 1933

Momipites punctatus (R. Por. 1931) n. c.
Plate LIV, Fig. 9-10

1931. Pollenites coryphaeus punctatus n. f. R. PoToNIE in Braunkohle 30, 16, p. 329,

Pl. 11, Fig. 7.

1934. Coryli? pollenites coryphaeus R. Pot. pro parte in Arb. Inst. 4, Pl 2, Fig. 10.

1953. T'riatriopollenites coryphaeus (R. Pot.) ssp. punctatus (R. Por.) TH. et PF. in
Palaeontogr. 94, B, Pl. 8, Fig. 15-37.

1960. Engelhardtioipollenites punctatus (al. coryphaeus punctatus R. Por. 1931, 1. Mitt.
S. 329, PL 2, Fig. 7, 26 u) R. Por. 1951.

Triporate pollen of 17 to 30 . size. Sides straight or very slightly concave.
Exine about 1 p thick, ectexine thicker than endexine. Surface chagrinate.
Atria small, pore apertures lolongate. Secondary crumpling rare.

Most frequent in the Helvetian, the form is still present in the Tortonian.
The Sarmatian has yielded some specimens that could be identified with a
“cf.”. The few specimens encountered in the Pannonian I regard as the result
of redeposition. I could establish no botanical affinity for this form.

Ordo: Salicales
Familia: Salicaceae
Genus: Salizipollenites SRIVASTAVA 1966

The diagnose given by SRIvASTAVA (1966, p. 529) has to be completed
in the following manner: instead of “‘without germ pores” —“with tricolporoi-
date or vague germinalia’ is needed.

Salizipollenites helveticus n. sp.
Plate LV, Fig. 24-25

Holotype: Borehole Pszf.-VI, sample No 7, slide No 1, 35.6 X 112.9.

Locus typicus: Pusztakisfalu.

Stratum typicum: Lower Helvetian, limnic sequence, grey medium-grained sand, bore-
hole Pszf.-VI, depth 15 to 17 m.

Diagnosis: Subprolate pollen grain of 16 by 10.5 p size. Ectexine about
0.5 p. thick, consisting of small bacula; endexine somewhat thinner, smooth.
Surface structure—a delicate reticulum. Colpi about 0.5 p. wide at the equator,
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narrowing towards the poles, slightly convergent. Germinal structure very
vague, possibly poroidate (?).

Differential diagnosis: It differs from Salizipollenites trochuensis SRIVAS-
TAVA species in its smaller measurements and more inequaler bacula. Differs
from 8. denstbaculatus n. sp. by its smaller size, and by the smaller and more
uneven elements of the exine structure.

Remarks: The specimens in our material cover the 14 to 21 u size range.
The small delicate grains exhibit a resemblance to the figures of Saliz pollen
in the Chinese pollen book (1960, Pl. LXXXVI, Figs. 11-16). According to
Wirwis (1957, p. 582), the genus Saliz comprises 160 cosmopolitic species.
Its presence in our material is probable enough.

Most of our specimens have been found up in cores of boreholes Puszta-
kisfalu-VI and ZengGvarkony-45.

Salixipollenites densibaculatus n. sp.
Plate LV, Fig. 3-5

Holotype: Borehole Zgv.-59, sample No 25, slide No 1, 38.4X113.3.

Locus typicus: Zeng6varkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, clay-marl, borehole Zengé-
viarkony-59, depth 63.0 to 65.0 m.

Diagnosis: Subprolate, tricolporoidate pollen grain of 22 by 15 p. size.
Ectexine densely baculate; bacula about 1.5 long, 1 p. wide. Endexine about
0.5 p. thick, smooth. Colpus difficult to study; so is the poroid aperture.

Differential diagnosis: It differs from Salizipollenites trochuensis SRIVAS-
TAVA in smaller size and in bigger bacula then those of the holotype. Differs
from S. helveticus n. sp. by its proportions, its thicker exine and densely bacu-
late structure.

Remarks: The specimens in the polar position are trilobate. They occur
in 18 to 32 p. size, besides borehole ZengGvarkony 59, also in the Helvetian
and Lower Tortonian cores of boreholes Zengévarkony-45, Pusztakisfalu-VI
and Hidas-53. However, forms identified as ‘“‘cf.”’, have cropped up also in the
Pannonian. The latter might belong to a different species.

Genus: Tricolpopollenites TH. et Pr. 1953

Tricolpopollenites parmularius (R. Por. 1934) TH. et Pr. 1953
Plate LV, Fig. 8-9

Tricolpate (tricolporate) pollen grains, of 31 to 35 p size and subprolate
shape, in the lateral position. Exine about 1.5 u thick, ectexine and endexine
of about equal thickness ( ?), smooth or chagrinate. Colpus narrow, not reaching
up to the poles; cavern about 3 to 5 . wide at the equator.
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When describing the species (1934. 4, p. 52) from the Eocene of the
Geisteltal, R. PoroNI£ used pollen from Saliz and Populus as comparative
material. In 1951, he called the form Cornaceoipollenites (Palaeontogr. 91,
Pl. B. XXI, Fig. 145), and added in 1960 (Synopsis ITI, p. 93) that the name
was merely of a taxonomic significance (?), because cornaceous pollen is
tricolporate. It seems proper to leave this form in the form genus 7'ricolpo-
pollenites as long as the knowledge concerning it is rather poor. THOMSON et
PrrLue (1953, p. 97) distinguished two forms — f. eylindrior and f. rotundior.
Both have cropped up also in our material. According to THOMSON and PrruG
(L.c.), the form is abundant in the lower but sparse in the Middle Tertiary.

A few specimens in the Middle Miocene cores of borehole Zengévarkony-59.

Genus: Tricolporopollenites TH. et Pr. 1953.

Tricolporopollenites granulatus n. sp.
Plate LV, Fig. 13-14

Holotype: Borehole H.-53, sample No 34, slide No 1, 35.5 < 103.5.
Locus typicus: Hidas.
Stratum typicum: Tortonian, “Schlier” sequence, borehole H.-53, depth 757 to 759 m.

Diagnosis: Roundish pollen grain of 31 u size, with three tapering exo-
colpi of 6 p. width at the equator, and three lolongate exopores of about the
same width. The area of the colpus is covered with sparse granules of about
0.5 p diameter. Exine about 2 p. thick; in the densely clavate (baculate)
ectexine of about 1.5 u. thickness, the clavi appear entirely coalesced (tegillate
structure). Endexine about 0.5 p. thick, likewise baculate. Exine finely rugu-
late, reticulate, even more delicate near the colpi.

Differential diagnosis: Differs from all other tricolporate forms by the
structure of the germinal aperture and of the exine.

One specimen in our material. Nothing is known so far about botanical
affinities.

Tricolporopollenites steinensis Pr. 1953
Plate LV, Fig. 6-7

Small tricolpate pollen of 16 p. size; exine covered with bacula of 0.5 p.
size. Wide caverns, convergent at the poles; broad rugae.

One specimen at 118 to 126.8 m depth in borehole H.-53. It possibly
indicates redeposition, having originally been described by Prruc from the
Lower Eocene.
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Classis: Monocotyledonopsida (Monocotyledones)
Subseries: Alismatales — Poales

Ordo: Liliales

Subordo: Lilicineae

Familia: Liliaceae

Genus: Liliacidites COOPER 1953

Liliacidites ellipticus n. sp.
Plate LV, Fig. 22-23

Holotype: Borehole Zgv.-59, sample No 23, slide No 2, 32.0 X 108.2,

Locus typicus: Zengbviarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, silty clay-marl, borehole -
Zgv.-59, depth 56.0 to 60.9 m.

Diagnoses: Anisopolar, egg-shaped, monosulcate pollen grain of 51 X35
v size. In top view, the ectexine is seen to constitute a reticulum composed
of penta- or hexagonal grain of 1 to 2.5 p. diameter. The wall thickness of the
reticulum is 0.5 to 0.75 p.. On the margin of the grain, the ectexine is manifests
itself in the form of bacula 1.5 to 2 . wide; endexine about 0.5 p. thick, smooth.

Differential diagnosis: Although of the same width, Liliacidites kaitan-
gataensis Coup. (1953, p. 56, Pl. 7, fig. 97), described from the Upper Creta-
ceous, is less long and is of a different shape at large. Also, the grains consti-
tuting the reticulum of the new species are more uniform. L. variegatus
CoupER (1953, p. 56, PL. 7, Figs. 98-99) is smaller, with a thinner exine;
the grains of the reticulum are smaller and disposed much like in the other
species of CoUuPER. I have chosen as holotype the right-hand one of two closely
adjacent specimens.

Botanically, its morphological similarity to pollen from living plants
places the new species into the family Liliaceae.

Of the figures in the Chinese pollen book, those of Hemerocallis fulva L.
(PL. IX, Fig. 9) and Lzliwm tenuifolium Fiscu. (Pl. LXI, Fig. 4) are similar,
both in shape and structure, to the new species, and so are SCHULZE’s figures .
(1964) of the genus Iris.

Ordo: Cyperales
Familia: Cyperaceae

Cyperacearumpollenites sp.

Encountered in samples from Almaéspatak (locality I, clay with fish:
scales exposed above the rhyolite tuffite); also in some cores of borehole
Hidas-53; scarce in sample 1 of Seam II, Hidas Mine. The specimens are -
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rather untypical and ill-preserved, so that their description would be little
_justified, but since the presence of the family is highly probable ecologically,
it was deemed necessary to report this pollen.

Ordo: Poales (Graminales, Glumiflorae)
Familia: Gramineae
Genus: Graminidites (CooksoN 1947) R. PoTtoNit 1960

1947. Monoporites (Graminidites) CooksoN—B.AN.Z.A.R.E. Reports p. 134, XV. 41,

Applying the above generic name, R. PoToNIE does not indicate his own
combination (1960 Synopsis III, p. 111).

Graminidites media (CooksoN 1947) R. Por. 1960

1947. Monoporites (Graminidites) media CooksoN l. c.
1956. Monoporopollenites graminoides MEYER p. 111, Pl. 4, Fig. 29.

Pollen of 28 to 45 p size; exine 1 p. or less, often secondarily folded. Under
a high-resolution microscope, the exine in seen to be finely baculate and the
surface more or less finely granulate in consequence. The single pore is of 5 to
6 p. diameter, with an anulus of 2 p. average width.

Remarks: In my opinion, the figure and brief statement by MEYER (1956,
p- 111, PL. 4, Fig. 29: ... werden alle Pollenformen zusammengefasst, die
nur eine deutliche Keimpore besitzen. Zur neuen Art M. gramineoides werden
alle glatten einporigen Sporomorphen gestellt.”’) are insufficient to reject the
earlier description by CooksoN, which can be considered monotypical. It was
justified to change the double name given by Cookson after ERDTMAN (1947)
(which can not be used any more anyway, according to the Code, 1961, Art.
34, P. 150). R. PoTox1#’s combination is all the more justified since the earlier
names applied to pollen of similar morphology refer, all, to the family Gra-
mineae (see also the list of synonyms in Nagy 1958, p. 100). ERDTMAN (1952,
p- 193) mentioned some species of the families Restionaceae and Flagella-
riaceae to have a “graminoid” pore structure. TACHTATAN (1959, p. 274)
derives the series Poales (Graminales) from the series Restionales. He supposes
an extinct flagellariaceous plant to have been their common ancestor. This
may explain why some species of the two families have pollen of similar mor-
phology and structure. However, the genera of both families are much less
numerous than those of the Gramineae (Restiona('eae include 19, Flagellariaceae
10 genera, according to WILLIs 195 7). Even in these, the genera of “graminoid”
structure consist of but a few species. The relevant genera of the family Res-
tionaceae live in Southern and Southwestern Africa and Australia, those of the
family Flagellariaceae in the Malay Archipelago and New Caledonia. The
Gramineae count 4,500 species in 450 genera (WiLLis 1957) and thus, even
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supposing a sudden acme in the Neogene, the existence of a few species already

in the Middle Miocene is most likely.
These forms are rather unpopulous and scant in our material.

Subseries: Spadiciflorae — Pandanales

Ordo: Spadiciflorae (Arales = Arecales+ Arales)
Familia: Palmae

Genus: Arecipites WODEHOUSE 1933

WobpEHOUSE connected the name with the palm family Arecaceae and
compared his species with the pollen of Phoeniz dactylifera 1.

The keeping up of PoroN1i’s genus Palmaepollenites merely on the grounds
of the minute difference mentioned by PoronNtf (Synopsis II, 1958, p. 97)
is unjustified: “Es ist zu iiberlegen, ob Palmaepollenites zu Arecipites zu
stellen wiire. Es geschieht nicht, weil dort mehr linglich-elliptische Korner
gemeint sind, deren Spalte sich terminal nicht weitet.”” WoDEHOUSE’s diagnosis
(1933, p. 497): “Ellipsoidal, 23-25 p long, with a single longitudinal furrow,
which may close tightly throughout its entire length, not gaping at its ends.”
In the next paragraph he expounds the final part of this sentence, discussing
the taxonomic incertitudes connected with monocolpate pollen, mentioning
the similar pollen of the Magnoliaceae, Cycas, Ginkgo, and the Bennettitales.
He is of the opinion that it is the tapering of the colpus which may serve as a
distinctive criterion against the forms possessing colpi with broad, rounded
ends (Cycas, Ginkgo, the Bennettitales). His position is also reflected by his
figure (p. 500, Fig. 22) where the end of the colpus is slightly open (which it is
not the case in PoToN1g’s figure, Synopsis II, 1958, PL. 11, Fig. 137). In 1934
(Arb. Inst. 4, p. 51) R. Porox1t described a pollen grain of about 24 u size
by the name Pollenites tranquillus n. sp., which he compared with pollen from
living Acorus calamus 1.. (Araceae), and Typha angustifolia L. (Typhaceae).
He gave two figures (Pl. 2, Figs 3 and 8) without designating a holotype:
he spelled the name as “Araceae?”’, and did not, consequently, regard it as
a palm. In 1951 (Pl. XX, Figs. 31 and 3la) he gave two figures of the same
specimens, labelled, “Palmaepoll. tranquillus R. Por. (4, 51)+24 Geiseltal”
in the explanation to the plate. In 1953, THOMSON et PFLUG established the
artifical form genus Monocolpopollenites and designated POTONIE’s species
as its genotype. Also, they changed the diagnosis to inclide pollen grains of
from 20 to 45 p. size, and, in consequence, changed also the thickness of exine
(PoronNIig admitted a thickness of 0.3 p., THOMSON et PFLUG up to 2 ). They
cited R. PoroNiE as author (l.c. p. 62-63) who later quoted this form as
“clatter Palmenpollen”’. They stated themselves that ... ist die Zugehorig-
keit zu den Palmae sehr wahrscheinlich (cf. Phénix).” They chose a type from
the lignite of the Antweiler Graben rather than from the original locus (the
Geiseltal Eocene).

I am using here the generic name Arecipites WoDEHOUSE 1933, validly
described and provided with a generic diagnosis.
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Avrecipites tranquillus (R. Por. 1934) n
Plate LV, Fig. 19

1934. Pollenites tranquillus n. sp. R. Por. Arb. Inst. Paldob. 4. p. 51, II. 3, 8.
1953. Monocolpopollenites tranquillus (R. Por.) n. e. PFLuG et THOMSON, Palacontogr.

94, p. 62.
1958. Palmaepollenites tranquillus R. Por. 1951. Synopsis 1I. p. 97. XI. 138,

Ellipsoidal, prolate pollen of 30 by 16 . size. Accompanied on either side
by a cavern 2 to 3 p wide and tapering towards the poles, the colpus covers
the full length of the grain. Width of colpus about 2 p.; exine thinner than 1 w.
Surface finely granulate.

A few specimens in the lower section of borehole Szdszvar-8 (the figured
specimen derives from 433.6 to 433.8 m depth). I have also placed here, with
a “‘cf.”, a specimen of even larger size (42 p.) from 48.5 to 51.3 m depth in
borehole ZengGvarkony-59.

Avrecipites zievelensis (Pr. 1953) n. c.
Plate LV, Fig. 11

1953. Monocolpopollenites zievelensis n. sp. PFLuGc — Palacontogr. 94, p. 62, PL. 4, Figs.
18-23.

Elliptie, monocolpate pollen of 34 by 24 p. size. Exine less than 1 p. thick,
two-layered, ectexine thicker than endexine, smooth, chagrinate. The thin
exine is highly liable to crumple. The tapering colpus hcudlv reaches the two
poles. The caverna, up to 2 . wide at the equator, is also taperi ing. The junction
of colpus and equator is missing and so is the extension of the colpus into an
apex. As there has been just one specimen in my material and as I failed to
detect these features in some of the specimens figured by THoMsoN and PrLuG
(1953, Pl. 4, Figs. 20, 22), either this form is no A. zievelensis (P¥.), or the spe-
cimens just cited ones are not.

Described by Prrue in THOMSON et Prruc (1953) from the Eocene. I
regard it as a palm pollen, but they cited also Ginkgophytes as possible rela-
tions.

Arecipites trachycarpoides n. sp.
Plate LV, Fig. 12

Holotype: Borehole Zgv.-59, sample No 34, slide No 1, 42.7x102.0.

Locus typicus: Zengbvarkony.

Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole Zgv.-59, depth 81
to 83 m.

Diagnosis: Subprolate, monocolpate pollen grain of 23 by 22 u size.
Shape slightly asymmetric, with an apex slightly off center. These apices are
connected by a colpus of about 3 p. width that has a colpal labium of alout
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1 p on either side. Exine about 1 p thick, very delicately baculate; surface
finely granulate in consequence.

Differential diangnosis: Resembles the form group of A. tranquillus (R.
Por.) n. c., but whereas R. PoroNif (1934. 4, p. 51) speaks of a thin-exined
pollen (0.3 ), WoDEHOUSE states the exine to be smooth or more finely pitted
than that of 4. punctatus (1933, p. 497). Our species differs from both. Its
remarkable similarity to the pollen of the East Asian genus Trachycarpus
(see the figure of 7. fortune: H. WENDL. Pl. LV, Fig. 16) made me attribute
it to that genus. According to J. RaNIECczZKA-BoBROWSKA (1963, p. 177),
Trachycarpus rhapifolic (STERNB.) TacHT. is an Kocene-to-Lower-Miocene
palm in Poland.

Arecipites chamaedoriformis n. sp.
Plate LV, Fig. 2

Holotype: Borehole Zgv.-59, sample No 32, slide No 1, 33.9x112.6.
Locus typicus: Zengévéarkony.
Stratum typicum: Helvetian, fish-scale-bearing sequence, borehole Zgv.-59, depth 76

to 78 m.

Diagnosis: Roundish pollen grain of 25 by 20 p size, with one colpus
along which there is a marginal lath less than 1 u wide. Exine 2 . thick. Ectexine
finely clavate (pilate); the pila locally appear coalesced. Endexine thin (less
than 0.5 p) and smooth. The surface appears finely reticulate as a result of
this structure. Near the colpus, this structure becomes even more delicate
(just finely granulate), and close to the colpus the surface is entirely smooth

Differential diagnosis: Differs from Sabalpollenites papillosus (MURR. et
Prruc) Pr. mainly by the marginal lath adjacent to the colpus and by that
its reticulum is finer-grained.

Botanically, it is related to some species of the genus Chamaedorea \ViLLD.
(Ch. speciosa H. WENDL. and Ch. schiedeana MART.).

Genus: Sabalpollenites (THiERG. 1938) R. Por. 1968

It is THIERGART (1938, pp. 308-309) who described Sabalpollenites con
vexus, but without (lesimntin(r a holot_vpe, and labelling “cf. Ginkgo or Palma’
his Fig. 14. and “cf. Sabal” his F f%ig. 15. of PL. 24. This latter was designated
lectogenotype by POTONIb in 1958 (Synopsis II, p. 98).

PrLuc indicates the genus Subal as the botanical relation of Monocol-
popollenites retareolatus (1953, p. 63) It is into this genus that I am placing
PrrLue’s and MURRIGER et PFLUG’s species with the following complement
to the diagnosis: “‘all palm pollen whose ornament indicates the genus Sabal

is to be placed here”
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Sabalpollenites retareolatus (Pr. 1953) n. c.
Plate LV, Fig. 17

1953. Monocolpopollenites retareolatus PrFruc, in THOMS. et Prruce, Palaeontogr. 94,
B. p. 63.

Ellipsoidal monocolpate pollen of 24 to 30 u size. Surface reticulate, owing
to a dense stand of clavate elements of about 1 . size. Colpus reaching to the
poles, narrow with a narrow caverna.

A few specimens in Middle Miocene deposits (at 63.0 to 70.5 m depth
in borehole Zeng&varkony-59 and at 572 to 575 m depth in borehole Hidas-53).

Sabalpollenites papillosus (MURR. et PrrLua 1953) n. c.
Plate LV, Fig. 21

1953. Monocolpopollenites papillosus (MURR. et Pr.) in TH. et Pr. Palaeontogr. 94,
B. p. 63.

Pollen of 19 to 27 p. size, none too abundant in our Middle Miocene ma-
terial: boreholes Hidas-53 (534 to 537 m and 600.5 to 602.3 m depth), Zengd-
varkony-45 (16.0 to 16.4 m depth). They represent plants belonging to the
Palmae.

Genus: Monocolpopollenites THOMSON et PFLUG 1953

Monocolpopollenites observatus Pr. 1953
Plate LV, Fig. 20

A few specimens of 33 to 43 . size and a few fragments in deep cores of
borehole Hidas-53 (667.2 to 669.2 m, 683.5 to 686.5 m, 757 to 759 m, 837.9 to
839.0 m, and 1,071 m).

According to THoMSON et PFLuUG, the size range of the species is 40 to
50 w; its age is Palaeocene and Lower Eocene. Indicating also other possi-
bilites, they hold it to belong most probably to a palm or to be some spore
(1953, p. 62). As in spores the line of dehiscence is rarely visible at the middle
of the sides, the assumption of monocolpate palmaceous pollen has more
merit.
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Ordo: Pandanales
Familia: Sparganiaceae
Genus: Sparganiaceaepollenites THIERGART 1938

Sparganiaceaepollenites polygonalis THIERGART 1938
Plate LV, Fig. 15, 18

1950. Sparganioidites R. PoroNig, THOMSON et Prruc, Geol. Jbuch 1949. B. 65, p. 50,.
Taf. O, Fig. 11.

THIERGART (1938, p. 307) mentions this name as a monotypical generic
term from the Niederlausitz lignite. MEYER (1956) also reported the form from
a Miocene material. He gave no generic diagnosis. His laconic specific diagnosis
(Le. p. 111) and very bad figure do not justify the use of the name given by
him (Monoporopollenites sparganioides in Geol. Bavarica p. 111, Pl. 4, Fig.
28). The fossil forms exhibit considerable resemblance to ERDTMAN’s figures
(1954. p. 64, Pl. 111, Figs. 30-31a) of living Sparganium. According to ERDT-
MAN’s figures (ibid., P1. II, Figs. 20-21 and Pl. III, Figs. 32, 33), the pollen
of Typha and Potamogeton is of a more delicate structure than the figured
species of the genus Sparganium.

Sparse in my material, it cropped up in boreholes Hidas-53, Koml6-120,
and ZengGvarkony-59 and in the Hidas Mine sequence, even as a tetrade in
one instance (Pl. LV, Fig. 15). The surface of the pollen bears bacula of 1.5 p.
size, forming a reticulum in the top view. Pore diameter is 3 to 4 p.; grain size
is 25 to 31 p.

Plant tissue fragments
Plate LVI, Fig. 1-8

Some scarce tissue fragments have also cropped up - in our material.
Necessarily of minute size, and lacking most characteristic features, they
preclude any detailed determination.

At my request, L. RAkKost examined the tissue fragments in question
and expressed his opinion of them, for which T am sincerely grateful.

Most of these remains derive from the Hidas lignite, partly from samples
collected in the mine proper and partly from cores of borehole H.-53 (depths
665.1 to 666.8 m, 592.7 to 593.1 m, 590.7 to 592.7 m).

It is the following tissue fragments that could be more or less accurately
identified :

Remnant of a fern trachea, borehole Hidas-53, depth 665.1 to 666.8 m
lignite-bearing sequence, Pl. LVI, Fig. 3.

Tuaxodiaceous tissue remnant (as revealed by its bars of SANIO). Sample
55 from Seam II, Hidas Mine. P1. LVI, Fig. 6.

Tangential section of a pith ray, sample 3 from Seam 1I, Hidas mine:.
either Ulmus or Quercus in the opinion of L. Rixosr. Pl. LVI, Fig. 2.
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Epidermal fragment of a dicotyledonous plant, with haplohelistomae,
sample 2 from Seam II, Hidas Mine. Pl. LVI, Fig. 7.

Vessel bundle of a palm, Pl. LVI, Fig. 4. Sample 2 from Seam 1T of Hidas
Mine has yielded a xylem bundle indicative of some palm species.

Root epidermal cells of Carex sp. from locality Almaspatak II, sample 1,
Pl. LVI, Fig. 5. Tissue remnant, presumably epidermal, Pl. LVI, Fig. 1.

The xylites determined by A. Haraszry (1953) in samples from Hidas
Mine gave only the family 7Taxodiceae as the closest possible identification.
The tissue fragments of a few p. size are more informative than that; also, the
lignite samples contain some material that, although unsuitable for identifi-
cation on the specific level, permits some taxonomic classification within the
Taxodiaceae.

Leaf cell
Plate LVI, Fig. 8

A leaf cell highly similar morphologically was described by THIERGART
(1940, P1. XTIV, Fig. 23.) from a tropical low moor of East Sumatra. However,
the size of THIERGART’s cell is 60 wu, whereas the one from sample 53 of Seam
IT, Hidas Mine is only of 26 u. diameter.

APPENDIX
Animal remains

The spores and pollen were decompanied by various animal remains.
Where autochtonous, these may contribute to the ecologic evaluations of the
one time biotope. Their profound study does not enter into my field of re-
search.

Foraminiferal remains

Their taxonomic position is given by DErLaNDRrE (Chapter “Généralités”,
pp- 90-93 in PrvETEAU, Traité de Paléontologie, Vol. I) as:

Phylum: RHIZOFLAGELLATA
Subphylum: RHIZOPODA
Classis: Granuloreticulosa
Ordo: Foraminifera

In marine and brackwater deposits, remnants of foraminifera have cropped
up fairly often together with other microfossils. In agreement with A. KISENACK
(1954, pp. 72-74), I consider these fragments to be “‘die hellgelben und dunkel-
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rotbraunen Innentapeten kalkschaliger Arten”. The remnants in our material
are either isolated chambers or ones that bear also the germinal chamber.
The fragments found thus far are all within the size range of spores and pollen.

Foraminiferal remains have been treated in some detail by EisExack
(l.c.). The topic of their role as facies indicators in the Mecsek Mountains
deposits was taken up in an earlier publication (E. Nacy 1962b).

INCERTAE SEDIS I

2 Scolecodonta
Plate IX, Fig. 13

Remain of 93 p length, characterized—as opposed to the scolecodonts
figured thus far—by a longest median dentition rather than by a long lateral
one. Some of the species figured from the Lower Cretaceous of France (VER-
DIER, 1962, Pl. 15, unnumbered figures) are of comparable size. Also, the den-
tition of one is rather similar to that of our form. It is not inconceivable that
there should be two specimens in parallel but opposite positions adhered to one
another, giving rise to the dentition in two directions. Specimens (four?)
thus connected are visible in a figure of O. WETzEL’s Cretaceous material
(1961, p. 344, PL 3, Fig. 10).

17 MAFI Evkényv LIL 2.
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V. EVALUATION OF THE SPORE AND POLLEN SPECTRA

1. Floral assemblages

Beyond a mere taxonomic classification, an evaluation of broader outlook
of the spores and pollen found in the samples studied.

During the monographic treatment of the living flora of a phytogeogra-
phical unit, botanists survey and record natural plant associations. The classifi-
cation of these units is based on ecological features in the first place. According
to RUBEL (1930, p. 48), such a (]asmflmtl(m is ¢ .bald mehr klimatiékolo-
gisch, bald mehr edaphokologisch, meist nut dem Versuch, durch die Physio-
gnomie die Gesamtokologie zu erfassen.’

The reconstruction of fossil plant associations is based on the fossil
assemblage (the thanatocenosis), which is sometimes very scanty. Whereas
plant (ennloulsts can consult pedologist, meteorologists etc., the paldeoeeo-
logy, l)cllde()(‘]lnld.tOl()('V and possibly, pa]aeopcdolmw of a region will be in-
iured, as far as possible, from the plant fossil assemblage. The ev idence pro-
vided by this latter is, of course, complemented with_information gleaned
from the embedding medium, zoofossils, etc.

The pollen spectra established for the Mecsek Mountains Miocene were
evaluated according to ecologic principles®, Reconstruction of the one-time
palaeocenoses was done on the basis of the principle of actualism. Pollen
spectra enabled us to distinguish palaeocenological units controlled by palaeo-
ecological factors, mainly edaphic ones. Of course, fine distinctions comparable
with those relying on recent spores and pollen grains are out of question. I have
classed the pollen spectra of the individual drill cores into the following types
of vegetation: (1) swamp-and-marsh forest, (2) seashore-and-riparian forests,
(3) mixed deciduous forests farther inland, (4) deciduous and coniferous
forests of the piedmont areas and hillsides.

(1) Into the vegetation type of the swamp-and-marsh forest; I have
placed the following types: bladderless coniferous pollen s. str. (Taxodiaceae,
Cupressaceae), Almpol/emtes verus, Betulaepollenites (several species), Nyssa-
pollenites sp., species of Myricipites, Jussiaeapollenites, Cyrillaceaepollenites.

Further types indicating a fresh-water habitat are Ouvoidites ligneolus
R. Por., and species of the genera Utriculariaepollenites, Sparganium, Nym-
phaea, Trapa.

(2) The seashore-and-riparian forest assemblage includes Caryapollenites,
species of Pterocarya, Platycarya, Tricolporopollenites cingulum, Saliz, Liquidam-
bar, Pityosporites labdacus (elements presumably representing Pinus palustres),
ferns, Lygodium species, Polypodiaceoisporites, Verrucingulatisporites, types
of Osmunda, Leiotriletes, Monoleiotriletes, the family Polypodiaceae (Laeviga-
tosporites haardti, species of Polypodiidites etc.), moss spores.

(3) The mixed-deciduous-forest assemblage presumably covered the belt
from the seashore forest to the piedmont zone. Of course, favourable exposi-
tion could result in its climbing up the slopes of foothills, too. Hence, it includes
species covering a fairly wide range of ecologic requirements: Ulmus, Zellova,

* For an example of such an evaluation, see Nacy 1962b.
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most of the Fagaceae, Tiliaceae, Sapotaceae, some palms, Podocarpus, Ginkgo,
Flacowrtiaceae, Acer, Araliaceae, Lauwraceae, Ericaceae, Cornaceae, Capri-
foliaceae, some species of Ephedra, Corylus, Malvaceae, Artemisia, Heliotro-
pium, Ilex, some species of Rhus and Engellardtia.

(4) The coniferous and mixed deciduous-coniferous forest of the hillside
included thermophobic Carpinus, a few species of Fagus, various species of
Pinus, Dacrydium, Sciadopitys, Cedrus, Abies, Picea, and Keteleeria.

I have collated the palaeocenologic diagrams derived from the pollen
spectra with the lithology of the embedding rock, and the distance from the
seashore as derived from the pollen spectra and from the planktonic fossils
in the samples, and as expressed also by the sequence of palaeocenologic
units shown in the diagram. The frequency data of the pollen and spore species
counted in the individual samples also offer remarkable information. It is
these data that make one realize why the enrichment of the pollen of the
hillside forest does not invariably indicate a lush vegetation, as it may, of
course, indicate also the recession of the seashore from the locality of depo-
sition under study, or the suppression of the nearshore vegetation by a trans-
gression, resulting in a relative enrichment of the hillside forms, a phenomenon
readily reflected by the spectrum.

Of the full depth of 533 m of borehole Szdiszvdr-8 (see diagram Fig. 48),
we studied 311 samples. The frequent layers of conglomerate, sandstone and
sand vielded little palynological information. The few pollen spectra were
derived from the clay marls and calcareous marls interbedded with layers of
coarse detritic sediment.

From 533 to 442 m, it contains scarce spores and pollen, intensely corroded
and inadequate at large for the outlining of a palaecophytologycal image. The
strong corrosion of the spores and pollen grains suggests the area to have but
seldom been covered with water; even the palynomorphs embedded in some
sediment have bezn corroded due to attack by atmospheric oxidation in those
parts of the region, from where the water withdrew.

Fragments of microforaminifera and a few Mesozoic spores constitute an
argument in favour of redeposition.

In the section from 435 to 432 m, there are a few pollen spectra suitable
for evaluation, but even here layers containing well-preserved palynomorphs
alternate with ones containing corroded material. In the samples suitable
for evaluation, the (msembl(wes requiring a humid habitat seldom exceed
50 percent. The subtropical mixed deciduous forest played a somewhat sub-
ordinate role; the hills were overgrown with conifers (see the palaeocenologic
diagram of borehole Szdszvar-8 Fig. 49).

Rich in bladderless coniferous pollen the assemblage of the fresh-water
and fluviatile sequence indicates subtropic mixed deciduous forest; some of
the conifers were interspersed with the subtropical deciduous forest, parti-
cularly with its hillside portions.

In the undergrowth of dry-ground habitats, one may suppose the presence
of the mother plants of Ephedripites hungaricus, Malvacearumpollenites
rotundus, Ericipites sp., Heliotropidearumpollenites gracilis, Pteracanthopolle-
nites discordatus, species of Ilexpollenites, Rhoipites sp. can be supposed. The
tropical, subtropical flora is complemented with some representatives of ferns:

1e"
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Absolute figures
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Fig. 49. Paleoecological diagram of Borehole Szaszvar-8. — 1. Swamps-and-marsh forests,
2. riparian forests, 3. mixed deciduous forests, 4. deciduous and coniferous forests of the
piedmont areas and hillsides, J. Botryococcus, 6. Ephedra
49. dabra. A Szdszvar 8. sz. furas paleotkolégiai diagramja. — 1. Mocsdarerds, 2. ligeterdd,
3. kevert lomberdd, 4. hegyoldali erdd (lombhullato, tiilevelii), 5. Botryococeus, 6. Ephedra

species of Polypodiaceoisporites, Osmundacidites gemmatus, Leiotriletes sp.,
Monoleiotriletes gracilis.

A wet-ground or a swamp or marsh forest is indicated by the presence
of taxodiaceous pollen (about 14 percent) — Alnipollenites verus, Betulae-
pollenites betuloides, B. prominens, Myricipites myricoides and Jussiaeapolle-
nites champlainensis. Open surfaces of fresh-water are indicated by Owvoidites
ligneolus and Utriculariaepollenites elegans.

Farther upwards, the so-called terrestrical sequence consists
of layers of coarse conglomerate, sandstone, rhyolite tuff, which are practi-
cally devoid of palynomorphs. In the marls intercalated in the rhyolite tuff
there are a few grains of pollen and sparse remnants of plant tissue. In the
uppermost investigated sample of the borehole (between 26 and 27 m of depth)
there is an interesting assemblage. Both angiosperms (Myrica, Ulmus, Tricol-
poropollenites microhenrici) and scarce Gymnosperms are quite scarce; spores
abound. Reflecting a vegetation of numerous species, the spore assemblage is
presumably due, in part at least, to a riparian glade of ferns. The abundance
and good preservation of the material renders the idea of an entirely assemblage
is redeposited somewhat difficult to accept, although there are fairly numerous
ancient forms such as Gleicheniaceae. These latter are, however, much smaller
than the Lower Cretaceous forms described by BOLCHOVITINA.

The spectrum of this sample with the numerous spores is almost fully
identical with those of the few investigated samples of borehole Kisbattydn 1
(samples from the interval of 462 and 459 m of the terrestrial sequ-
ence). These, too, consist almost exclusively of spores, and, to be more
specific, of the small spores mentioned above.

The limnic sequence can most readily be studied in the borehole
Pusztakisfalu-VI, of 126.2 depth, of which T have investigated 18 samples
{see diagram Fig. 50 and palaeoecologic table Fig. 51). The Helvetian succes-
sion of the borehole consists of alternating gravel and sandy clay with seams
of lignite and rare layers of bentonite. All these are relatively poor in pollen.
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The lignite seams contain numerous remnants of plant tissue. The samples
suitable for an evaluation indicate a lush, prononcedly fresh-water vegetation
of riparian habitat. The most typical forms of the sample from 25 to 27 m
suggest a riparian willow wood with an adjacent myricaceous swamp. The
undergrowth is reflected by a considerable abundance of spores (14 percent),
largely polypodiaceous (Laevigatosporites haardti). Besides these, Caryapolle-
nites stmplex, Ophioglossisporites rotundus and Polypodiaceotsporites are also
worth mentioning.

Near the shore there probably was a zone of subtropical mixed forest,
represented by T'ricolporopollenites microhenrici, Tricolporopollenites cingulum
ssp. oviformis, T'. cingulum ssp. pusillus, Sapotaceoidaepollenites microrhombus
ssp. miocaenicus, Carpinuspollenites carpinoides, Caprifoliipites gracilis, Intra-
triporopollenites instructus, I. reticulatus. The undergrowth is indicated by
Polygalacearumpollenites miocaenicus, Ilexpollenites margaritatus, Artemisiae-
pollenites sellularis.

Between 22.5 and 25 m the flora is even more colourful. Fern spores make
up 32 percent (Laevigatosporites haardti, Polypodiaceoisporites miocaenicus,
Leiotriletes seydewitzensis, Neogenisporis sp., Verrucatosporites saalensis). A
small stand of T'axodiacene near the shore is backed up by a subtropical deci-
duous forest.

A fresh-water vegetation is suggested, besides Ovoidites ligneolus, also by
Utriculariaepollenites elegans.

The barren interlayers between the lignite seams are devoid of pollen
(17.0 to 22.5 m): they are overlain, between 15.0 and 17.0 m, by fresh-water
with sands with Ouoidites ligneolus, Utriculariaepollenites gracilis besides Saliat-
pollenites sp. (10.5 percent) and taxodiaceous pollen. The subtropical deciduous
forest had a dense undergrowth of ferns, including the family Polypodiaceae
and also some species of Lygodium (16 percent of the spores).

Between 12.5 and 15.0 m, fern spores dominate the spectrum, in a pro-
portion of 60 percent: the most abundant family is the Polypodiaceae (Laevi-
gatosporites haardti, 32 percent). Beside Polypodiisporites favus, P. secundus,
Polypodiidites maximus, P. multiverrucosus, Verrucatosporites saalensis, V.
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histiopteroides f. magjor, species of Lygodium are represented by Polypodiaceoi-
sporites gracillimus, P. mecsekensis, P. miocaenicus, Verrucingulatisporites
miocaenicus, V. trifoliiformdis.

The subtropical forest is represented by sparse fagaceous pollen, fairly
abundant Sapotaceoidaepollenites (6.5 percent), Engelhardtioidites micro-
coryphaeus, Arecipites sp., Iexpollenites margaritatus, Ginkgoretectina neoge-
nica. A wet longshore zone is indicated besides the taxodiaceous pollen also
by the presence of Cyrillaceaepollenites excelsus. Salixipollenites sp. had by
this time become fairly rare.

The sample from 10.5 to 12.5 m contains little angiospermous pollen even
including the monocotyledons of the undergrowth. Conifers that might indi-
cate a Inlly hinterland are also very scarce. 86 percent of the spectrum con-
sists of fern spores (of which 22 percent are Laevigatosporites haardti). The
sandy, calcareous marl from 7.8 to 9.5 m depth—an interlayer between lignite
seams—has yielded some very scarce coniferous pollen the abovementioned
fern spores. The lignite seam above it (6 to 6.3 m) contains a debris of plant
tissue remnants and so does the layer immediately above it.

The six samples from the vicinity of Szdszvdar Mine (see Fig. 52) likewise
represent the limnic sequence (from 2 to 70 m of depth). In the
samples from the Main Valley (Févolgy) there are just a few fern spores of
the undergrowth (Bifucialisporites sp.) besides the angiospermous pollen
(Intratriporopollenites instructus, Tricolporopollenites cingulum ssp. oviformis,
Alnipollenites verus). The abundance of tissue remnants indicates a lignitic
enviroment. The carbonaceous clay marl from the Kérhazvolgy (Hospital Valley)
also contains numerous tissue fragments and mycospores and a few grains of
angiospermous pollen (Carpinuspollenites carpinoides, Alnipollenites verus,
Abietinaepollenites sp.). A fresh-water habitat is indicated by Ovoidites ligneolus.

A sample from the limnic sequence exposed in the Pocsétasiarok
at Viralja gave a pollen spectrum much resembling the subtropical deciduous-
forest assemblages mentioned above: Intratriporopollenites instructus, Zel-
kovaepollenites sp., Ulmipollenites sp., Tricolporopollenites microhenrici, Carya-
pollenites simplex, Pterocaryapollenites sp., Tricolporopollenites cingulum ssp.
oviformis, T. cingulum ssp. fallax, Myricipites myricoides, Ilexpollenites mar-
garitatus, very few grains of coniferous pollen and spores of Lygodium.

Of the cores of borehole Zengébvarkony-45, of 36.5 m depth, I have exa-
mined seven samples (see pollen diagram Fig. 53 and paleoecological table
Fig. 54). Mesozoic trachydolerite is overlain here by coarse clayey sands, be-
coming finer-grained upwards, and clays of the limnic sequence. Ttis
in the clayey silt from 17.2 to 17.8 m that a pollen spectrum permitting an
evaluation is first found. The composition of subtropical deciduous forest
of this region still resembled that reflected by the pollen assemblages of bore-
hole Pusztakisfalu-VI, except that Salizipollenites (much scarcer) is accompa-
nied by Alnipollenites verus. Ferns, interpreted as belonging to the under-
growth of this riparian forest, make up more than 20 percent of the assemblage.
Part of the scarce coniferous assemblage consists of bladderless coniferous
pollen s. str. There is also the pollen of spruce trees, presumably from the hill-
side forest (Cedripites szdszvdrensis and Pityosporites labdacus). Triporopolle-
nites wrticoides suggests a plant of the undergrowth.
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Fig. 54. Paleoecological diagram of borehole Zeng6varkony-45. (See legend to Fig. 49)

4. abra. ZengGvéarkony 45. sz. furds paleodkologiai diagremija. (Jelmagyardzatot 1. a
49, dbrdnadl.)

At 16.4 to 17.2 m, there is a carbonaceous clay with stringers of lignite,
indicating a swamp of marsh forest. The spore assemblage, rich enough even
in the previous samples, is enriched here to 76 percent. It is accompanied
by Salixipollenites and paralleled, in respect of ecologic requirements, by
Nyssapollenites kruschi ssp. analepticus indicative of a subtropical riparian
forest. An assemblage of plants growing on drier ground is reflected by 7'ricol-
poropollenites microhenrici, Tricolporopollenites cingulum ssp. oviformis, T.
cingulum ssp. pusillus, Zelkovaepollenites thiergarti, Sapotaceoidaepollenites
obscurus, Momipites punctatus, Aceripollenites rotundus, Caryapollenites simplex,
Engelhardtioidites microcoryphaeus, and species of Ilexpollenites.

The congerian clay between 14.0 to 14.5 m is barren; the sample
above (13.2-13.7 m) it indicates a different vegetation. The rich angiospermous
assemblage lacks Salizipollenites sp.: this was a riparian forest under a drier
subtropical climate. Ilexpollenites propinquus, Polygalacearumpollenites mio-
caenicus, Caprifolivpites gracilis, and Graminidites media reflect the under-
growth of this drier forest: the palynomorphs indicating a wetter habitat
(Polypodiaceoisporites gracillimus and other Polypodiaceoisporites species)
are rather scarce. Open freshwater surfaces are indicated by Utriculariaepolle-
nites elegans. Swampy habitats adjacent to the open water are suggested by
Cyrillaceaepollenites exactus, C. megaexactus, and a few grains of taxodiaceous
pollen. The spectrum is completed by scarce coniferous pollen, moss spores
and mycospores.

A sample collected from the fish-scale-bearing sequence
on Melegoldal Hill at Nagymdnyok yielded almost 55 percent of coniferous
pollen; a clay marl from the fish-scale-bearing sequence in the Kisrét ravine
at Magyaregregy gave 48 percent. The deciduous trees represented by the
assemblage of the Melegoldal sample are similar to those in the other samples
from the localities around Magyaregregy (Farkasordit6, Kisrét), but no single
species is as abundant in it as e. g. Caryapollenites simplex is in those. The
scarce fern spores are similar to those encountered in the other localities near
Magyaregregy (Laevigatosporites haardti, Polypodiisporites favus, some species
of Leiotriletes).

The fish-scale-bearing sequence is known in numerous
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exposures about Magyaregregy. For the sake of a general orientation and of
outlining a broad image of the flora, one sample from each exposure has been
studied.

In the samples from the lower reaches of the surface exposures near
Magyaregregy (see Fig. 55), juglandaceous pollen is most abundant, making
up 20 percent of the spectrum in the sample from Locality I of the Kisrét
ravine ; Caryapollenites simplex alone gives 16 percent. In this mixed riparian
forest; tiliaceous pollen amounts to 4 percent, whereas quercoid forms are
relatively scarce (a total of 6 percent for Tricolpopollenites liblarensis, Tricol-
poropollenites cingulum ssp. oviformis, Faguspollenites tenuis). Further repre-
sentatives of the subtropical deciduous forest are Zelkovaepollenites sp., Ulmi-
pollenites sp., Sapotaceoidaepollenites obscurus, Carpinuspollenites carpinoides,
Engelhardtioidites microcoryphaeus, Ostryapollenites rhenanus, Triporopolle-
nites coryloides. Conifers are abundant (48 percent): some of them such as
Pityosporites labdacus (21 percent), and Abietinaepollenites microalatus (7
percent) indicate a mixed deciduous-coniferous forest. This mixed forest pre-
sumably climbed up the piedmonts and hillsides, as proved by the micro-
thermous deciduous elements also by Piceapollenites neogenicus (5 percent),
Keteleeriaepollenites komldensis (0.7 percent).

The swamp is represented by bladderless coniferous pollen s. str., Myri-
cipites myricoides, Betulaepollenites betuloides, Salizipollenites sp. An open
fresh-water environment is indicated by Myriophyllumpollenites quadratus,
brackish water by the planktonic form Coolsonella circularis.

Locality No. 3 of the Kisrét ravine reflects a lush vegetation with 37
percent of conifers. Taxodiaceous pollen (10 percent) as well as Myricipites
myricoides (19.4 percent), Nyssapollenites sp., Salizipollenites sp., and Betulae-
pollenites betuloides suggest a nearshore fresh-water swamp-or-marsh forest.
Caryapollenites simplex is less abundant in this spectrum than in that of loca-
lity I of the Kisrét ravine (8.4 percent). The forest is composed of the mother
plants of Zelkovaepollenites sp., Ulmipollenites sp., Aceripollenites reticulatus,
Tricolporopollenites cingulum ssp. oviformis, T. cingulum ssp. pusillus, Tricol-
poropollenites microhenrice, Engelhardtioidites microcoryphaeus, Celtipollenites
Sp., Ostryapollenites rhenanus, Caprifolizpites sambucoides, Rhoipites sp.

From Localities T and IT at Almaspatak I have examined 31 samples.
The beds of dacite tuff and tuffite vielded very little pollen (see Nacy
et PALranLvy 1958, 1960). It is the upper limonitic sandstone and the tuffa-
ceous clay marl with fish-scales that could be evaluated from a palynological
point of view. In these, conifers make up 30 to 35 percent of the assemblage.
The deciduous assemblage is much similar in specific composition to those of
the other localities around Magyaregregy. An open fresh-water environment,
is indicated by Ovoidites ligneolus and by remnants of Carex roots. On the other
hand, hAystrichosphaerids in the uppermost sample indicate an advance of
the sea.

The samples from the exposure in the Farkasordito ravine gave spectra
similar to the preceding ones, but much richer in both species and specimens.
These were highly variegated florae living in a quite narrow space. Open fresh-
water is indicated by Sparganiaceaepollenites sp., Myriophyllumpollenites
quadratus ; the swamp-and-marsh forest is represented by taxodiaceous pollen,
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Mypricipites myricoides, Salixipollenites sp., Betuloidaepollenites betuloides, Alni-
pollenites verus, and Cyrillaceaepollenites exactus. The seashore forest was
presumably rich in the mother plant of Cyrillaceaepollenites exactus, which
makes up 20 percent of the spectrum. It is accompanied by Pterocaryapolle-
nites stellatus, and out of plants thriving farther inland, by Carpinuspollenites
carpinoides, Tricolporopollenites microhenrici, species of Quercopollenites be-
sides Faguspollenites sp., Intratriporopollenites sp., Aceripollenites sp., Ulmi-
pollenttes sp., Zelkovaepollenites sp., Sapotaceoidaepollenites sp. and, presumably,
lauraceous pollen.* The spectrum is completed by flacourtiaceous pollen,
Liguidambarpollenites formosanaeformis, and Triporopollenites coryloides. Coni-
ferous pollen makes up 28 percent of the assemblage. The undergrowth is
suggested by monocotyledonous pollen, fern spores and Graminidites media.

I have evaluated samples Nos. 2 and 27. from the “schlier” loca-
lity in the Lednyké ravine (near Magyaregregy) which we have referred to as
“main deposit”’. Sample No. 27 is very rich both in species and specimens.
A substantial portion of the spectrum (35 percent), like the other spectra
from the vicinity of Magyaregregy, is coniferous. Of the deciduous trees, the
Juglandaceae (to be more exact, Caryapollenites simplex) are on the decrease,
with 6 percent. Fagaceous and ulmaceous pollen make up 18 percent of the
spectrum (7'ricolporopollenites microhenrice, Quercopollenites robur type, Tricol-
poropollenites cingulum ssp. pusillus and other species, Liquidambarpollenites
orientaliformis, Aceripollenites rotundus, Carpinuspollenites carpinoides, Zel-
kovaepollenites sp., Ulmipollenites sp., Inaperturopollenites sp., Araliaceoi-
pollenites euphorii, Cyrilluceaepollenites megaexactus, Myricipites myricoides,
ete. are the most important forms).

The spectrum of sample No. 2 from the top portion of the exposure is
somewhat less colourful. The conifers are less abundant (20 percent); the deci-
duous portion is dominated by the Fagaceae (35 percent). This implies a floral
assemblage much like that of sample No. 27. Other deciduous trees make
up 17 percent of the spectrum. The Juglandaceae are even more repressed at
only 4 percent.

A sample of identical stratigraphic position is a clay-marl with
fish scales from Komlo— Zobdk-puszta southwest of Magyaregregy.
It has yielded 72 percent of coniferous pollen, from a stand presumably mixed
with deciduous trees as implied by 7ricolporopollenites cingulum ssp. fusus,
T. cingulum ssp. oviformis, Faguspollenites sp., Zellkovaepollenites sp., Aceri-
pollenites sp., Sapotaceoidaepollenites sp., Caryapollenites simplex, Pterocarya-
pollenites stellatus, Engelhardtioidites microcoryphaeus, Alnipollenites verus,
Llexpollenites margaritatus. Nor do the scarce spores difference from the ones
encountered in other samples from the fish-scale-bearing sequence.

A clay-marl with plant macrofossils from the fish-scale-bearing
sequence near Mecseknddasd with a 74 percent ratio of conifers in the
pollen spectrum, much resembles the above sample. This similarity is probably

* According to I. PALraLvy (1964. and personal communication) species of Lauraceae
constitute a substantial percentage of the macrofossil assemblage. Their pollen, as 1
have already pointed out, in agreement with several statements in literature (1958, p.
124), either disappears completely in the course of sedimentation or there is at best just
the vaguest evidence of its presence.
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due to pollen from the hillsides of the nearby Mesozoic block. The angiosper-
mous part of the spectrum is also similar. 4.8 percent of Myricipites pollen in
the Mecseknddasd sample indicates a local marsh.

The upper part of the fish-scale-bearing sequence exposed
around Magyaregregy compares with the deeper cores of borehole Hidas-53.
I have examined a total of 62 samples from this borehole (see diagram Fig. 56
and palaeoecologic table Fig. 57). At 1017 to 1019 m the pollen grains are
intensely corroded, including numerous unrecognizable fragments. The deci-
duous portion of the spectrum includes Liguidambarpollenites sp., Cyrilluceae-
pollenites megaexactus, Sapotaceoidaepollenites sp., Ulmipollenites sp., Fagus-
pollenites tenuis, Tricolporopollenites microhenrici, Caryapollenites simplex,
Myricipites myricoides, Momipites punctatus. These forms are accompanied
by Pityosporites labdacus and fern spores such as Polypodiisporites favus, and a
few species of Polypodiaceoisporites.

The scarce pollen grains of the interval of 983 to 971 m are insufficient for
an evaluation.

It is in the core from 837.9 to 839.0 m that the first microforaminifera
crop up, to become persistent from 738 m depth to the footwall of the Tortonian
lignite-bearing-sequence. A few samples yielded some hyst-
richosphaerids (775 to 757 m, 735 to 738 m, 688 to 690 m). Chenopodiaceous
pollen is fairly persistent in all these samples: according to AVERDIECK (1958),
this form indicates the proximity of a seashore.

In the spectrum of the sample from 837.9 to 839.0 m, there are 20 percent
coniferous pollen; 37 percent indicative of the subtropical mixed forest; 27
percent—of seashore forest; 16 percent—swamp-and-marsh forest.

The core from 776 to 775 m has yielded a highly corroded pollen assemblage
dominated by coniferous and angiospermous pollen.

The core from 763 to 764 m gave a somewhat more colourful spectrum,
likewise of poor perservation. The proximity of a myricaceous swamp is
implied.

The core from 763.3 to 761.0 m contains 17 percent of hillside conifers,
and 10 percent is derived from a taxodiaceous-myricaceous swamp-and-marsh
forest with Nyssapollenites kruschi ssp. analepticus. Next to it there is a lush
mixed deciduous forest accountiny for 39 percent of the spectrum: 30 percent
of the 39 are tricolporate forms. The riparian forest has contributed 25 percent.
From the undergrowth, Tubulifloridites ambrosiinae and Chenopodipollenites
multiplex are worth mentioning.

Consisting almost entirely of calcareous shells, the next core (759 to 761 m)
vielded a total of four of pollen grains.

The core from 757 to 759 m has given a highly similar spectrum, apart
from an advance of the swamp-and-marsh forest (28 percent). The under-
growth contributed among others Graminidites sp., Ericipites sp., Lygodioi-
sporites sp., and Stereisporites granulus.

The core from 755 to 757 m reflects a slight retreat of conifers (27 percent)
and a corresponding advance of deciduous trees.

In the core from 735 to 738 m, the abundance of conifers (72 percent)
and the presence of foraminifera and hystrichosphaerids implies a marine
transgression, obviously accompanied by a retreat of the seashore forest.
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In the subtropical forest, the termophilic element is represented, besides the
palms, also by the mother plants of Dipterocarpacearumpollenites hidasensis,
Tetracentracearumpollenites komloensis, Sapotaceoidaepollenites obscurus, Rhoi-
pites pseudocingulum.

The core from 711 to 713 m is a sandy, pebbly limestone which yielded
besides foraminifera and planktonic remains some scarce coniferous pollen
and just a few grains of angiospermous pollen (Cyrillaceaepollenites mega-
exactus, Tubulifloridites grandis) and a few spores.

In the calcareous sandstone of the cores from 708.5 to 711.0 m there is
a sparse assemblage of pollen and spores, a small fraction of those in the pre-
vious samples. The samples from 688.5 to 694.4 m do not lend themselves to
an evaluation; their microfossils are planktonic foraminifera. A sample from
688.0 to 688.5 m, a relatively ill-consolidated marl of the lithothammnian
sequence, vielded a fragmentary coniferous and angiospermous assem-
blage. The cores from 686.5 to 688.0, 683.0 to 672.5 m contained a marine micro-
plankton (foraminifera, Botryococcus and others). The scarce palynomorph
assemblage indicates a subtropical forest.

The two samples from 670.3 to 672.5 m (from the lignitic com -
plex) are almost sterile, with a few tissue remnants. The lignitic material
from 669.8 to 670.3 m with stringers of gleaming brown coal is already richer
in tissue fragments. The scarce taxodiaceous-myricaceous pollen assemblage
is indicative of a swamp-and-marsh forest. '

A clay-marl from 669.0 to 669.8 m vielded a pollen spectrum rich enough
for evaluation, with 10 percent of gymnospermous pollen and a colourful
assemblage of angiospermous pollen (see diagram Fig. 56). The undergrowth
is reflected by Caprifoliipites gracilis, Ilexpollenites margaritatus, Rhoipites
pseudocingulum, Chloranthacearumpollenites dubius, and a few spores such as
Laevigatosporites haardti and Echinatisporites variabilis. Wet ground is indi-
cated by taxodiaceous pollen, Myricipiles myricoides, Betulaepollenites betu-
loides. A seashore assemblage is represented by Chenopodipollenites maximus
and Ch. minimus.

The clay-marl from 667.2 to 669.0 m exhibits a floral assemblage much
resembling the above one. Conifers are approximately as abundant (14 per-
cent). The deciduous assemblage is even more varied (see pollen diagram of
horehole Hidas-53). Besides taxodiaceous pollen, the swamp-or-marsh forest
is indicated by Myricipites rurensis, M. myricoides, Cyrillaceaepollenites mega-
exactus, Nyssapollenites kruschi ssp. analepticus, Utriculariaepollenites elegans.
Besides some algal remains (Botryococcus ), the seashore is indicated also by
Chenopodipollenites minimus.

The samples from 666.8 to 667.2 and from 666.3 m are clay marls with
much debris of gastropods interbedded in the lignitic succession. They are
almost pollenless.

Between 665.1 and 666.8 m and between 659.5 and 659.8 m the bit tra-
versed seams of lignite. The sparse pollen in the samples is taxodiaceous,
myricaceous, indicative of the swamp-and-marsh forest. There are a few
grains of angiospermous pollen, abundant fungal remains and tissue fragments
as usual in lignites, and sparse plankton remains.

The pollen spectrum of the hydrobian clay-marl from 630.8
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to 632.0 m reflects a taxodiaceous-myricaceous swamp and marsh with Myri-
cipites rurensis, Alnipollenites verus and Betulaepollenites betuloides. Further-
more, the sample yielded a spectrum indicative of a lush subtropical forest,
partly growing on elevated grounds or in the hills.

The core from 600.5 to 602.3 m is a clay marl. The pollen spectrum indi-
cates a regression of conifers (28 percent), although the number of coniferous
species is still substantial: some of them are taxodiaceous, accompanied by
Myricipites rurensis, Cyrillaceaepollenites megaexactus, and Betulaepollenites
betuloides. The deciduous forest assemblage includes Dipterocarpacearumpol-
lenites hidasensis, known from the bottom of the Tortonian, and also some
species of Flacourtinceae. The undergrowth has included as in the above
assemblage the mother plants of Lobeliaepollenites erdtmani, Ericipites hida-
sensis, Rhoipites sp. and ferns (Echinatisporites sp., Osmundacidites sp., Leio-
triletes sp.).

In the samples from 599.7 to 592.3 and 592.7 to 593.1 (from the Torto-
nian lignitic complex), there are also some taxodiaceous pollen grains and
scarce Myricipites. An open fresh-water surface is indicated by Ovoidites
ligneolus. The lignite is rich in tissue remnants. A clay-marl from 590.2 to
590.7 m with fresh-water gastropods and stringers of carbonaceous clay con-
tains scarce bladderless coniferous pollen, a few spores, and some pollen
fragments. This core is considered to represent the top of the lignite-bearing
sequence.

The turritellian-corbulacean clay-marl sequence
(sample from 572 to 575 m) is post-lignite brackwater deposit. Its pollen
spectrum still indicates a stand of Taxodium (13 percent) with Myricipites
rurensis sparse enough (3.5 percent), Cyrillaceaepollenites megaexactus, Nyssa-
pollenites kruschi ssp. analepticus and Betulaepollenites betuloides. The mixed
deciduous forest presumably receded to the foothills.

The molluscan clay-marl from 558 to 561 mis provedtobe Sarmatian
by its zoofossils. The abundance of pines is remarkable (41.5 percent, including
14 percent of Abietinaepollenites microalatus, 19 percent of Pityosporites labda-
cus, 3 percent of Piceapollenites neogenicus; also Tsugaepollenites igniculus
and Abiespollenites absolutus, both at 0.6 percent). In the mixed deciduous
forest, T'ricolporopollenites henrici is predominant (11 percent): its mother
plant was accompanied by trees of the subtropical forest. The undergrowth
is reflected by some spores and Chenopodipollenites maximus. A swamp is
indicated by Muyricipites rurensis (5 percent), some grains of taxodiaceous
pollen, Cyrillaceaepollenites megaexactus and Hydrosporites miocaenicus.

In the spectrum from 554.0 to 554.0 to 554.3 m deciduous elements, the
fagaceous pollen grains show an advance at the expense of the conifers. The
pollen of the seashore swamp-and-marsh forest constitutes 26 percent of the
spectrum.

The sample from 553.1 to 554.0 m reflects a comeback of conifers (44
percent, of which 16 percent is due, however, to taxodiaceous pollen). This
and the 10 percent of Myricipites proves the continued presence of the swamp-
and-marsh forest. The deciduous forest is largely represented by 7ricolporo-
pollenites microhenrici, indicative of the family Fagaceae (30 percent).

The pollen spectrum of the sample from 545.4 to 546.5 m is much similar
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to the preceding ones. The coniferous assemblage is sparser (34 percent)
but more colourful. The deciduous forest is chare acter ized, besides the Fagaceae,
by an advance of more xerophilic elements (llexpollenites iliacus, I. margari-
tatus ). Elements of the taxodiaceous swamp-and-marsh forest are also present.

At 9 percent, conifers are even more subordinate in the sample from
534 to 537 m. There are many species of deciduous trees but the general
composition is much the same as in the preceding samples. Ilexpollenites
iliacus, I. margaritatus and Ephedripites sp., indicative of a drier ground and
(llmate are also represented. The undergrowth is reflected by Chiorantha-
cearwmpollenites  dubius, Tubulifloridites “anthemidearum and some spores
(Echinatisporites hidasensis). The seashore is reflected by chenopodiaceous
pollen; marine deposition is proved by a few hystrichosphaerids and 7halass:-
phora pelagica. The elements of the characteristic taxodiaceous-myricaceous
swamp are present also in this sample.

The calcareous sand and sandstone from 521.5 to 524.0 m and 510.3 m
contains a few grains of bladderless coniferous pollen only.

The seashore forest whose pollen was found in the clay marl from 494.8
to 496.0 m presumably was a sparse one, whereas the hillside forest has yielded
an abundant (75 percent) and colourful assemblage.

In the sample from 479.1 to 482.0 m, gymnosperms make up 23 percent;
Quercopollenites in the fagaceous portion of the deciduous forest amounts to
12 percent of the spectrum. A dry-ground undergrowth is reflected by Ephedri-
pites (E.) mecsekensis. Caprifoliipites andrednszkyi, Ilexpollenites margari-
tatus, 1. propinguus, Artemisiaepollenites sellularis, a wet-ground flora by a
few taxodiaceous species Myricipites sp., Utriculariaepollenites elegans, Cyrilla-
ceaepollenites megaexactus, Alnipollenites verus, and Betulaepollenites betu-
loides.

The spectrum of the sample from 444.0 m is dominated by conifera in the
high proportion (71.5 percent) characteristic of the Pannonian (Pityos-
porites labdacus 22 percent, Abietinaepollenites microalatus, Piceapollenites
sp., Cedripites deodaraeformis, Podocarpidites sp., Inaperturopollenites sp.).
Of the bladderless conifers s. str., only Chamaecyparidipollenites fleaxuosus
could be identified. Among the deciduous trees, Quercopollenites sp., is predo-
minant at 9 percent.

Also in the spectrum from 427.0 to 432.6 m, conifers are abundant (55
percent); they are accompanied by deciduous trees. The undergrowth is repre-
sented by scarce fern spores, Graminidites and Ericipites sp.

From 417 to 420 m there is 42 percent of conifers, of which Ginkgo makes
up 17 percent, presumably as a result of some local enrichment. Half of the
20 percent mixed deciduous forest is represented by fagaceous pollen. A wet-
ground assemblage includes taxodiaceous elements, Sparganiaceaepollenites
polygonalis, and nymphaeaceous pollen.

In the core from 364.2 to 367.0 m there is 64 percent of coniferous pollen.
Pityosporites labdacus is particularly abundant (30 percent); there is 14 percent
of Abietinaepollenites microalatus, 3 percent each of Abiespollenites absolutus
and Piceapollenites sp., and 2 percent of Keteleeriaepollenites Lomldensis.
The mixed deciduous forest reflects, at only 10 percent, quite a colourful
assemblage. The riparian and swamp forest had also receded. A few hystricho-
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sphaerids in the sample are presumably redeposited, and so are some spores
(e. g. Trilobosporites bernissartensis).

In the core form 288.0 to 299.1 m, a wet-ground habitat is indicated by
somewhat scarce taxodiaceous pollen, Myricipites rurensis and Nupharopolle-
nites kedvesti. The riparian forest is more extensive, making up 32.5 percent
of the spectrum; the mixed deciduous forest is as sparse as usual in Pannonian
spectra (6.3 percent): hillside conifers are abundant (57 percent).

The carbonaceous clay-marl from 258.1 to 258.5 m contains scarce taxo-
diaceous and angiospermous pollengrains. Most of the colourful spore assem-
blage is redeposited. Local flora may have included Leiotriletes hidasensis, L.
microlepioidites and Laevigatosporites haardti.

In the silty clay-marl from 147.5 to 148.5 m, there is again a rich pollen
assemblage. The swamp-and-marsh forest makes up 15.2 percent of the spec-
trum. Open fresh water is indicated by Myriophyllumpollenites quadratus and
Ovoidites ligneolus. The riparian forest contributed 30.4 percent, 6 percent
of which is Caryapollenites simplex. The share of the riparian forest is somewhat
greater than before (28.2 percent), but the conifers have receded (26.2 percent).
Forms presumably redeposited include Polypodiaceoisporites speciosus, Spongio-
sisporites cf. spongiosus. A remarkable feature is the presence of dinoflagellates.

In the samples from 137.0 to 132.5 m, the mixed deciduous forest, riparian
and swamp forest are subordinate compared to the mountain forest. Deposi-
tion in fresh or very slightly saline water is indicated by some dinoflagellates
and Ovoidites ligneolus.

The sample from 126.6 to 132.5 m is a muddy clay with carbonized plant
tissue remnants, poor in pollen and spores. Despite the small number of speci-
mens, the coniferous assemblage is colourful enough. Of the very scarce
angiosperms, the presence of Plantaginacearumpollenites hidasensis is remark-
able. Of the spores representing the undergrowth, Ophioglossisporites grandis,
Polypodiaceoisporites mecsekensis and P. acutus are worth mentioning.

The spectrum of the sample from 118.0 to 126.6 m includes besides some
mountain conifers and also a few taxodiaceous pollen grains. These latter,
with a few tissue remnants, Myricipites sp., Nyssapollenites sp., and Betulae-
pollenites sp. indicate the proximity of a swamp. A dry-terrain deciduous
forest is reflected by 7'ricolporopollenites densus, T'. microhenrici, Tricolporo-
pollenites  cingulum ssp. pusillus, Ulmipollenites undulosus, Ilexpollenites
margaritatus and compositaceous pollen. Of the spores, Cicatricosisporites
mecsekensis is presumably due to redeposition into this assemblage. A few
planktonic fossils including dinoflagellates indicate deposition a fresh-water.

The sample from 73.3 to 89.5 m has yielded a particularly rich assemblage.
The swamp forest, riparian forest, and mixed deciduous forest make up a total
of 51 percent, the rest having been contributed by the hillside forest. Sparga-
niaceaepollenites polygonalis, Nymphaeaepollenites sp., Myriophyllumpollenites
quadratus, Ovoidites ligneolus, and dinoflagellates indicate a fresh-water
habitat.

The Pleistocene loess sample from 11.8 to 12.68 m is entirely
devoid of pollen; it contains but a few tissue remnants.

In the Hidas Mine, 8 seams of lignite are distinguished. I have studied.
9 samples of my own collection from seam I1.
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Sample 1 from the footwall of the seam is a clay with fine sand. The one-
time lignite swamp-and-marsh are represented by 18 percent of coniferous
pollen, Nyssapollenites sp., and very abundant Myricipites 53 percent; Alni-
pollenites verus and Cyperacearumpollenites can be relegated to the swamp
assemblage. In a fresh-water habitat, the mother plants of Tetraporina quadrata
and Nymphaeaepollenites were thriving. The seashore forest is indicated by
Zellovaepollenites potonicéi, Caryapollenites simplex, the mixed deciduous
forest by Trz'colporopollem'tes microhenrici, T. henrici, Quercopollenites sp.,
Tricolporopollenites cingulum ssp. fusus (Fagaceae at about 8 percent), Engel-
hardtioidites mmomryplmeus, ,'l[([r/nolzrlepollemtes simplex, and Arecipites sp.
The undergrowth is represented by Triporopollenites coryloides, Ericipites sp.
and a few spores.

On the occasion of a second sampling of seam II, sample 53, a tuffaceous
material collected at the same level as sample 1, gave a spectrum composed
of scarce taxodiaceous and myricaceous pollen, and some other fresh-water
plants (Cyperaceaepollenites sp., Sparganiaceaepollenites sp., Graminidites,
Jussiaeapollenites champlainensis). There are a few grains of magnoliaceous
pollen, T'ricolporopollenites henrici, and Tricolporopollenites cingulum ssp.
pusillus. A remarkable feature is the abundance of Heliotropioidearumpolle-
nites rotundus and the presence of tissue fragments.

The tissue fragments in the lignite sample denoted No 2. indicate dicoty-
ledons and palms. There are also taxodiaceous pollen and some spores. The
fresh-water plankton organism Savitrina miocaenica is fairly abundant.

Sample No 3, a woody lignite, contains abundant tissue fragments and
fungal remains, beside a few grains of taxodiaceous pollen and a few spores.
Besides masses of coniferous tissue fragments, a cross section of a pith ray,
possibly of Ulmus, has also cropped up (Pl. LVI, Fig. 2).

In sample No 4, likewise a woody lignite, there are besides the taxodia-
ceous pollen also some grains of Zelkovaepollenites potoniéi, Caryapollenites
simplex, Caprifoliipites andredanszkyi, Faguspollenites sp., Ulmipollenites sp.,
and Myricipites sp. The material is corroded and poorly preserved.

Sample No 5. is a lignite with tuffaceous stringers. Beside abundant tissue
fragments and fungal remains, this sample contains, too, some fragments of
coniferous pollen grains and a few spores (Leiotriletes maxoides minoris).
The an (Tiosperrm are represented by 7'ricolporopollenites microhenrici, Zelkovae-
pollenites potoniéi, Quercopollenites robur type, Tricolporopollenites cingulum ssp.
pusillus, T'. pseudocingulum, Tetracentracearumpollenites komléensis, Heliotro-
proidearumpollenites rotundus, Sapotaceoidaepollenites sp., Momipites pun('tatus,
Myricipites bitwitus, M. myricoides, Caryapollenites simplex and Engelhardti-
oides microcoryphaeus.

Sample No 6 is a clay, likewise tuffaceous, from the seam roof. The swamp-
and-marsh forest is indicated by taxodiaceous pollen, Myricipites sp., Jussiaea-
pollenites champlainensis, nymphaceous pollen, Cyrillaceaepollenites mega-
exactus, and Alnipollenites verus. The seashore forest included mother plants
of T'ricolporopollenites cingulum ssp. pusillus, Tricolpopollenites liblarensis
ssp. fallax, Quercopollenites sp., Porocolpopollenites stereoformais, Ulmipollenites
miocaenicus, Zelkovaepollenites potoniéi. The few fern spores may be inter-
preted as representing the undergrowth. The hillside forest is reflected by
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Ginkgoretectina  neogenica and a few fragments of bladderless coniferous
pollen.

The sandy clay of sample No 7 includes just a few pollen grains of Taxo-
diaceae, Sapotaceae and Nymphaeaceae.

In the calcareous marl of sample No 8., the proximity of the taxodia-
ceous-myricaceous swamp can also be demonstrated.

The 59 samples collected by Apim Grossz were taken from seams 4, 5,
and 6, and from the lignite-bearing sequences of borehole
Hidas-88, -89, -91, and 105. Most of the lignite samples yielded abundant
plant tissue and vegetal debris; the marl samples gave rich spectra of the
taxodiaceous swamp type encountered also in the lignite-bearing sequence
of borehole Hidas-53. The abundant plankton assemblages permit to distinguish
layers of sediment deposited in fresh and brackish water.

Borehole Komlo 120 constitutes an important key section of the western
region of Péesszaboles-Manfa—Komld. 36 samples from this borehole of 554.6 m
depth examined (Textfig. 58).

The first sample examined had come from 492 m depth. In the sample
from 400.5 to 416.1 m a rather rich material was found, but the spectrum
consists entirely of Liassic forms. Up to 374.7 m depth, the palynomorphs
are largely Liassic with only an occasional Miocene form.

The spectrum of sample from 374.7 m (from the fish-scale com -
plex) is already a decidedly Tertiary one. The percentage ratios of the paleo-
ecologic units (see Fig. 59) much resemble those in the fishscale-bearing
sequence of borehole Hidas-53, except for a slightly higher abundance of the
mixed deciduous forest: 46 percent in the sample just mentioned, 52 percent
in the one from 374.4 to 374.7 m, and somewhat less (31 percent) in the one
from 372.0 to 374.4. In this latter sample, coniferous pollen is abundant

(44 percent).
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In the sample from 367 m depth, 8.4 percent of taxodiaceous pollen and
some scarce grains of Myricipites indicate a wet habitat. In the seashore forest,
Caryapollenites simplex is enriched up to 17 percent; some grains of Ptero-
caryapollenites have also been encountered. It is here that the abundance of
the mixed forest is the greatest (55 percent).

A sample from the top part of the fish-scale-bearing sequence (178.0 to
178.8 m) has yielded a spectrum of numerous species (see the diagramme of
borehole Koml4-120).

The slightly sandy clay-marl from 89.0 to 95.6 m is from the ‘‘schli-
er’’ sequence. Its palynomorph spectrum is largely varied, with 54
percent of mountain conifers. The swamp forest is represented by Taxodiaceae,
Cyrillaceaepollenites megaexactus, Alnipollenites verus, Betulaepollenites betu-
loides and Carexpollenites sp. The mixed deciduous forest has yielded many
species but a smaller population compared to the preceding type. The under-
growth is reflected by Rhoipites pseudocingulum, Ilexpollenites margaritatus,
Cistacearumpollenites sp., Triporopollenites wurticoides, Plantaginacearumpolle-
nites soor, Stereisporites sp., Leiotriletes microlepioidites.

The samples between 89 and 10 metres are devoid of palynomorphs.

From borehole Zengbvdrkony-59, of 105 m depth. I have examined 23
samples (see Fig. 60) The bottom of the well from 94.7 to 105 m, is in the
Helvetian congerian sequence; its limestones and calcareous
marls are palynologically sterils.

In the fish-scale-bearing sequence, clay-marls from
73 to 83 m have given pollen spectra revealing a colourful vegetation (cf. the
pollen diagramme of borehole Zengévarkony 59). The percentages of the
palaeocenologic units are much the same as in the fish-scale complex of bore-
hole Hidas 53 (see the palaeoecological diagrams Fig. 61).

A dacite tuff intercalated at 73.0 to 73.5 m is devoid of pollen.

The upper portion of the fish-scale-bearing sequence from 73 m up to
60.9 m reveals a not less colourful vegetation, with a similar distribution over
cenologic units, except for a slight advance of the coniferous forest from the
mountains. Farther up, in the 56.0 to 60.9 m interval, the enrichment of spores
reflects the extension of the riparian forest, at the expense of the hillside stands
of conifers which latter had been more abundant formerly. Between 48.5 m
and 56.0 m, the mountain conifers become more abundant once more, as a
result of the drowning of the nearshore vegetation by the advancing sea.
(Note that in diagram Fig. 61, the swamp or marsh forest is represented by
only 2 percent, the riparian forest by 7 percent and the mixed deciduous
forest by 13 percent of the spectrum).

The silty clay-marl from 46.8 to 48.5 m does not contain palynomorphs
in an abundance sufficient for an evaluation. Its point of interest is a tissue
fragment presumably belonging to the species Cycadopites miocaenica (Pl.
XXVIII, Fig. 4 and Pl. XXIX, Fig. 1-2).

The sample from 44.7 to 46.8 m is entirely devoid of palynomorphs.

In the scanty pollen spectrum of the ‘‘schlier’’-sequence
sample from 44.4 to 44.7 m, the percentage of the swamp-and-marsh forest is
still low (4 percent), the riparian forest is somewhat more extensive (17 percent),
whereas the mixed deciduous forest makes up 31 percent of the spectrum.
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Fig. 61. Paleoecological diagram of borehole Zengdvarkony-59. (See legend to Fig. 49)

61. dabra. Zeng6varkony 59. sz. furds paleotkoldgiai diagramja. (Jelmagyardzatot 1. a
49. dbrdndl.)

The spectrum of the sample from 40.8 to 44.4 m is similar to the foregoing
one but even more scanty.

In the sample from 39.8 to 41.8 m the absence of angiospermous pollen
indicates an inundation by the sea; there are a few spores and pollen grains
from hillside conifers.

The sample from 37.5 to 39.8 m is completely sterile except for a few
colonies of Botryococcus; in the sample from 34.0 to 37.5 m, the planktonic
organisms (Crassosphaera concinna, Tytthodiscus mecsekensis and other species)
associated with a scanty assemblage of palynomorphs indicate the deepening
of the sea.

The sample from 30.9 to 34.0 m reveals a further advance and deepening
of the sea by its rich assemblage of marine plankton (Crassosphaera, Emslandia,
Cystidiopsis ete.). This is borne out also by the high percentage (42) of mountain
conifers and the scarcity of palynomorphs from the deciduous seashore forest.

Beyond its planktonic assemblage, the sample from 28.6 to 28.8 m proves

18*
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a further advance of the sea, by the fact that its palynomorph spectrum consists
almost exclusively of the pollen of mountain conifers.

The silty calcareous marls from 28.6 to 24.8 m are devoid of palyno-
morphs.

From borehole Pécsvirad-X LIV of 242.6 m depth, I have examined nine
samples for purposes of orientation. The sample from 231.0 to 236.1 m is a
finely banded clay-marl with a palynomorph assemblage characteristic of the
fish-scale-bearing sequence. The wet-ground seashore asso-
ciation is reflected by taxodiaceous and nymphaeaceous pollen and species
of Myriophyllumpollenites. The riparian forest is indicated by Pterocaryapolle-
nites stellatus, Caryapollenites simplex (8 percent), Alnipollenites verus (7
percent). The mixed deciduous forest is represented by Liguidambarpollenites
sp., Carpinuspollenites carpinoides, Tricolporopollenites microhenrici, Sapota-
ceoidaepollenites sp., Intratriporopollenites instructus, Tricolporopollenites cin-
qulum ssp. oviformis, Porocolpopollenites rotundiformis, Ulmipollenites macu-
losus, species of Juglandaceae, Pityosporites and Dacrydiwmites and a few
spores from the undergrowth (Laevigatosporites haardti, Verrucatosporites
alienus, ‘Ve()(/emlspm'is' sp., Qleicheniidites sp., and moss spores).

Brackish water is indicated by Baltisphaeridium: bits of coal and other
vegetal debris may represent the flotsam. The mountains have left their mark
in the form of Keteleeriaepollenites and Abientinaepollenites microalatus, the
latter in the considerable 34 percent abundance.

The samples below, belonging to the Tortonian “schlier” sequence
are of sandy lithology and, as a result, scarce in palyvnomorphs.

The scanty spectrum of the sample from 173.7 to 175.8 m is insufficient
for an evaluation, but the forms included in it agree with the spectra deter-
mined thus far. There are bits of coal and tissue remnants both in thi« <ample
and in the one from 154.5 to 160.1 m.

The spectra of the samples from 150.0 to 152.8 m, 134.8 to 135.5 m and
110.0 to 115.0 m also include but a few specimens which indicate, notwith-
standing, a vegetation much like the previous ones. The planktonic organisms
in the two latter samples indicate deposition in a marine medium.

In the Tortonian lignite-bearing-sequence, the sandstone
sample from 49.6 to 49.9 m is devoid of palvnomorphb the samplc from 39.7
to 42.8 m is very nearly so, except for some carbonized tissue fragments.

The heterosteginian sandstone from 9.8 to 11.0 m contains
only planktonic forms, except for a few grains of coniferous pollen.

2. Paleoclimate

The investigation of the palaecoclimate is faced with many difficulties,
becouse the research of the basic spore-and-pollen flora could not meet all
requirementy concerning the botanical relationship.

The taxons used for paleoclimatological evaluations based on present-
day spores and pollens can be seldom identified. Because our evaluations are
limited, the determination is considered successful, if the genus is identified.
However, by the aid of some recent families, certain climatic conclusions can
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be drawn (e. g. Palmae, Sapotaceae, Symylocaceae, ete. ) There exist some cos-
mopolitan rrenua which do not support a more precise estimation, in spite
of the fact that in the first place, we use the plant remains in the evaluation
of the one-time climate.

In the Mecsek Mountains in the Neogene a large-scale decrease in tempe-
rature can be found as compared to other parts of Europe. The temperature
curve however, cannot be held for regular, as it shows variations much influ-
enced by different factors.

Conclusions as to the climate of the region being considered have been
inferred from the pollen spectra reflecting the contemporaneous vegetation
which, however, was highly influenced by the microclimate. Our present-day
knowledge, however, is not enough for the evaluation of such details.

Changes in temperature can be the result of hypsometric elevation which
should also be taken into consideration. Very often we can give a realistic
evaluation only on this basis. My investigations together with geological
record, have contributed to paleogeographic reconstructions, according to
which we can suppose that there was a mountain on the inset relief, near the
one-time sedimentation basin. In such a way, the elements indicating a colder
climate can be evaluated as common highland elements of the subtropical
climate.

The exposition of the slopes played an important role in the estimation
of the temperature.

There was hardly any possibility for estimating the precipitation condi-
tions in relation to climatic factors, on the basis of my palynological studies.
At the same time, the Ephedra species and Compositae forms were taken for
representatives of a drier climate.

Starting from the principle of actualism, we can suppose, that the direction
played a marked role in pollen-transport, could be the cycle of winds in the
sea-and-shore and mountain-and-valley relatives, winds that brought the
pollen material independently from the dominant wind directions, into the
sedimentation basin. Of course, if the daily wind directions coincided with
the dominant one, pollen grains could be brought here very great distances.
This air movement was re%ponsﬂ)le for pollen transport even in the lacustrine
phases. The hypothesis is justified by the fact that in the spectra the pollen
products of highland vegetation can be constantly found.

The researched areas were of a littoral position. Representing, as believed
an extensive inner lake shore, they could provide a balanced climate for the
vegetation in the latest Neogene time. In the whole Neogene 1 studied, the
general type of the steady climate was subtropical, a confirmation for the
opinion of StauB (1878, p. 138), ANDREANSZKY (1955, Plate I) and PALFALVY
(1964).

Tropical floral elements are relatively rare so a tropical climate is not
manifested anywhere by the vegetation. Tropical floral elements can occur
in subtropical areas as undergrowth (RUBEL, 1930, p. 69-70), which means
that the presence of some tropical species do not absolutely indicate a tropical
climate. Some bryophytes (Anthocerotaceae), the representatives of Echina-
tisporites, Polypodiaceoisporites, Clicatricosisporites and the Gleicheniidites
spores, were evaluated as tropical elements, representing Cycadaceae and
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Fig. 62. Percentual distribution of the elements of the Mecsek
Mountains Neogene flora according to temperature preferences. —
1. Tropie, 2. subtropic, 3. temperata
62. dbra. A mecseki neogén fléra elemeinek hémérsékletigény szerinti
%-0s megoszldsa. — 1. Trépusi, 2. szubtrépusi, 3. mérsékeltovi

Acmopyle pollen grains, Sapotaceae family, Jussiaeapollenites, Dipterocarpa-
cearumpollenites species, some species (edmundi, euphorii types) of the Aralia-
ceae family and Arecipites species.

The oldest Neogene sequence is Helvetian (see Fig. 62). The samples from
the lower—terrestrial —part of borehole Szdszvér-8 (434.5 to 432.5 m) indi-
cate a subtropical climate (Szdszvdr pattern ). Tropical elements
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are represented in a relatively low percent (0.6 to 5.4%). In the spectrum the
subtropical elements are predominant (47.7 to 93%). Although I referred, in
conformity with the principle of actualism, the species of the genus Zelkova,
occurring in the younger complexes of the series, to the warmer temperate-
zone elements; the Zelkova species from the Szdszvar series, were taken for
subtropical elements. The results of the research show that the species dis-
covered here in the younger sequences are rare and I suppose that their heat
demand in greater.

In my opinion the 7'ricolporopollenites microhenrici type, which is affine
with the family Fagaceae, is a subtropical element like some other species
of this family, which in palynological literature are mentioned to be of Earlier
Tertiaty age. The Tricolporopollenites cingulum ssp. oviformis of the Castanea
genera seems to be the representative of a warmer temperate zone 7'. cin-
gulum ssp. pusillus, like the representatives of the genus Custanopsis may have
derived from a drier forest (see KrUssMANN 1960, p. 284). This is proved by
the fact, that wherever in the pollen spectra we find a lot of “‘céngulum’-type
pollens, there the Ephedripites pollen grains are also represented.

The species whose pollens occur in the material of the borehole Szaszvar-8
and which are assumed to have come from a temperate zone, could live mainly
on the higher stretches of the hillsides, as indicated by the Keteleeriaepollenites,
Piceapollenites species and by some other Coniferae pollen grains. A stronger
temperature fluctuation (between 2.5 and 4.2%) is shown by the low proportion
of spores.

Inthe Pusztakisfalu pattern I summarized all records of the
freshwater, lacustrine phase I could identify in several boreholes (Pusztakis-
falu No-VI, Zeng6varkony No-45) and also in some samples of the northern
part of the Mecsek Mountains. All the samples contain a lot of ferns (between
11.8 and 74.4%). These together with the pollens of Salixz, represent a well-
balanced climate and riparian vegetation. Upward in the profile of the above
boreholes, subtropical elements tend to increase (48.5 to 97.9%). Though the
tropical elements generally decrease upward, this fact is not quite regular.

In the Pusztakisfalu pattern, representing a dense stand of riparian vege-
tation, the elements of the temperate zone, originating from a faroff hillside,
have been less populous and their ratio is consequently rather low. An exception
in this regard is the sample from borehole Pusztakisfalu No-VI (between 25
and 27.1 m), where the spectrum is shared with 42 percent temperate-zone
elements. Most likely here we must reckon with the thinning of the typical
riparian vegetation and with the appearance of hillside vegetation. Therefore,
the proportion of tropical elements may have been relatively high (8.9%)
which can be explained by a southerly exposure.

Inthe Magyaregreqgy pattern the pollen spectra of the Hel-
vetian section shows a subtropical climate. Subtropical species average up to
80 percent. The proportion of the tropical elements, originating from the same
level of different boreholes is similar (in borehole Koml6-120: 2.7%, in borehole
Hidas-53: 3%, in borehole Zengévarkony-59: 2.6%). The climate demand of the
assemblage can be easily compared with that of the deciduous and evergreen
broadleaves forest south of the Yang Tze (Hou, CrEx, WaANG 1956, p. 6-8);
with that mentioned by RUBEL (1930, p. 61) or ANDREANSZKY (1959, p. 232)
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as Laurisilvae and with the vegetation type of Laurilignosa of So6 (1962, p.
69). Comparing the geological and paleontological data, we have to suppose a
subtropical archipelago, whose paleogeographical position recalls the position
of the southern islands of Japan and Taiwan.

The Zengbvdrkony pattermn, representing the Lower Torton-
ian includes two facies: both the amphistegina-bearing limestone (borehole
Hidas-53) and the ‘“‘schlier” samples (borehole Zeng6varkony-59) give evi-
dence for a transgression. The amount of tropical elements (Sapotaceae,
Symplocaceae, tropical ferns and the pollen of Cycadaceae species) are presum-
ably due to the balancing effect and the expansion of the sea. Beside the evi-
dence of subtropical mixed forest in both of the boreholes, in the borehole
Hidas-No 53 there are also traces of frondiferous species (e. g. Fagus) which
represent the somewhat colder local climate of the pediment.

The Hidas pattern has been yielded by the Middle Tortonian
lignite-bearing sequence. The pollen assemblages give evidence mainly of a
humid regional climate, presumably with a l(‘ldtl\(’]V high air moisture. In
this subtmpwal swamp-and-marsh forest, the percentage of tropical elements
is comparatively high (an average of %) But, the proportion of deciduous
elements of the tcmpemte zone (7.4%) is also significant. The same results
were reported by ANDREANSzKY (1959, p. 285) as to the contemporaneous
macroflora which seems to have included highland floral elements admixed
to the swamp vegetation.

In Upper Tortonian time, the transgression of rotalia-bearing
seawater inundated the Hidas area and drowned the peat bog. At the same time,
on the basis of the increasing proportion of the colder-highland floral elements
(10.6%) in the pollen-spectrum, we can conclude on a cooling of climate. The
Upper Tortonian deposits pass over into the Sarmatian without any change
in the pollen spectrum. It is impossible to draw a boundary on a paleofloristic
basis here.

Conversely in the centre of the Sarmatian sequence of the Mecsek
Mountains, change in climate can be detected, as in the yvounger samples the
share of the tmplcal elements is rather low. (At the hase of “the Sar matian,
borehole Hidas-53, 554 and 554.3 m, their quantity is 7%). In borehole Hidas-53,
from 496 m upward, despite the scarce tropical pollen grains occuring in the
Sarmatian samples, the vegetation is like that of the Pannonian. The pollen
representing subtropical and temperate zone elements can be correlated with
pollen species of the Mediterranean or South-Chinese floral realms (So6 1962,
p- 92 and Hou, CHEN, WANG 1956, p. 7).

In borehole Hidas-53, from 432.6 m upward, the Pannonian sequence
contains subtropical and temperate-zone species and conifers represented
in a high percentage. Consequently at the deposition of these strata, something
like the present-day Mediterranean climate was predominant. The great
quantity of conifer pollen grains suggests and emergence and a resultant
orography higher than the present -day Mecsek Mountains.
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VI. GENERAL EVALUATION

The present state of palynology in Hungary requires first of all the descrip-
tion of basic flora: this is why the main goal of the palynological study of the
Mecsek Mountains Neogene was just the description of the basic spore-and-
pollen flora. This done, it became possible to outline patterns of vegetation
and to sketch up the paleogeographical, paleoclimatical and lithofacial condi-
tions. The results serve as a basis for further research and contribute to the
detailed geological mapping of the mountains and to the correlation of the
deposits.

The basic spore-and-pollen flora of the Mecsek Mountains Neogene in-
cludes the following taxonomic units (see Hungarian text, pp. 46—51):
Phylum: PYRRHOPHYTA: genera 29, species 52, from these n. g. 1, n. sp. 9. The author

described altogether genera 9, species 25 from the Mecsek Mountains.

Phylum: CHRYSOPHYTA: genera 1, species 1.

Phylum: CHLOROPHYTA: genera 2, species 2.

Phylum: BRYOPHYTA: genera 7, species 125 genera 3, species 7 Nagy.

Phylum: PTERIDOPHYTA: genera 37, species 110, n. g. 5, n. sp. 46. The author described
a total of 8 genera and 64 species.

Phylum: GYMNOSPERMAE: genera 23, species 50, from there 3. n. g., 28 n. sp., the author
has described altogether 4 genera, and 31 species.

Phylum: ANGIOSPERMAE: The reported angiospermous forms belong to 84 genera and
170 species, of which 35 genera and 78 species have first been described here. Of
the angiosperms, the author has described a total of 36 genera and 81 species from
the Mecsek Mountains.

In an appendix, I have reported zoofossils from the phylum RHIZOFLA-
GELLATA: Foraminifera; INCERTAE SEDIS: Scolecodonta.

The genera and species reported from the Mecsek Mountains Neogene
number 184 and 398, respectively, of which 45 genera and 162 species have
first been described here. So these latter—taken together with the new taxa
published earlier from the Mecsek Mountains—make up a total of 60 genera
and 208 species described by the author herself.

The spore-and-pollen assemblages could be classed into ecologic wunits.
Units similar in composition, facies and geological age could be labelled as
floral patlerns. All floral patterns represent florae of subtropical nature, with
medium-tall hills nearby.

The changes of the flora and of the facies resulted in the development
of the following aspects: The Szdszvdr pattern is the warm subtropical mixed
forest of the Helvetian terrestrial sequence, with xerophilic forms and fresh-
water planktonic organisms.

The Pusztakisfalu pattern is the reflection of a lush riparian or lakeshore
flora with ferns on a wet-ground, with numerous cosmopolitan elements in the
limnic sequence of the Helvetian. The Magyaregregy aspect represents the
Helvetian fish-scale-bearing sequence it is one of the most widespread, ones,
with a mixed evergreen and deciduous forest of particularly colourful compo -
sition. The uppermost samples indicate a marine transgression.

The Zengévdrkony pattern veflects the flora of the “schlier’” sequence, a
subtropical vegetation under an equable oceanic climate on the shore of the
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open sea, with two subdivisions. The calcareous deposits contain a riparian
vegetation with a greater abundance of cooler foothill or hillside forms: the
clays and clay-marls deposited farther offshore gave more thermophilic
forms.

The Hidas pattern is the humid flora, including numerous tropical elements,
of the swamp-and-marsh forest of the Tortonian lignite formation.

The Sarmatian pattern following the marine ingression above the lignitic
-sequence is already richer in deciduous elements, some of which are still
tropical, however.

The Pannonian pattern had already developed in the uppermost Sarma-
“tian samples, with abundant pollen grains of mountain conifers (Abies, Tsuga
ete.) and a complete lack of tropical elements. The Pannonian is subdivided
into an upper and a lower unit by a phase of intense reworking.

In a general way, the flora is of Lolarctic affinities. The Helvetian Szdszvdr
pattern includes a greater proportion of East Asiatic-partly paleotropical-
elements than of Near Eastern or North American ones. In the Pusztakisfalu
pattern the wet and fresh-water elements are largely cosmopolitan. The Ma-
gyaregregy pattern with its overall holarctic character includes more East
Asiatic than North American elements. In the undergrowth, Mediterranean
elements are more numerous than in that of the foregoing pattern. The paly-
nomorph spectrum of the Zengbvdirkony pattern is less colourful, owing to
lithology and the marine transgression. The spectrum of the Z'ortonian lignite-
bearing sequence suggests, within the composition determined by the lignitic
lithofacies, an assemblage consisting largely of East Asian deciduous elements
of the Northern Hemisphere. The upper part of the Tortonian and the lower
part of the Sarmatian have yielded—Dbesides a few tropical elements due to the
influence of an oceanic climate—largely deciduous Northern Hemisphere
forms of mountainous preferences. The late part of the Sarmatian exhibits
a mixture of elements of Mediterranean and temperate affinities, with conifers
indicating the uplifting of the mountains.

The entire flora is comparable to the other Neogene florae of the Carpathian
Basin and adjacent basin areas which possess the common trait that some of
-their tropical elements persist into the Sarmatian and Pannonian.

The paleoclimatic information that can be gleaned from the fossil as-
semblage of the Mecsek Mountains indicates in its main line a cooling from a
warm subtropical to a warm temperate climate (Fig. 62). The cooling rate
was not by far uniform: it is particularly the special local climatic episodes
which deviate from this main line. The climate of the Pusztakisfalu pattern
is warmer and more humid than that of the drier Szaszvar pattern. The Magyar-
egregy facies represents a more steady climate, but the variegated ecological
types represented in it suggest an unsteady microclimate. At the end of the
period characterized by the Magyaregregy pattern, the climate was uniformized
by the marine transgression.

Also the lower Tortonian exhibits a steady oceanic, warm subtropical
climate. Even during the local humid warm subtropical episode of the lignitic
facies, the pollen of xerophytic plants, present also in the preceding fish-scale-
bearing sequence and in the subsequent Sarmatian, indicate drier regions
rnearby. The Sarmatian spectra already indicate a cooler subtropical climate.
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In the Lower Sarmatian there are still some tropical elements in the under-
growth. Farther on in the Sarmatian, and in the Pannonian, there is a flora
indicating a more steady, Mediterranean, or warm temperate climate. The change
in the flora is most intimately connected with the gradual cooling. The rate
of cooling is not uniform: superimposed on it are fluctuations, dependent upon
the climatic rhythm on the one hand, and on local and microclimatic pheno-
mena influenced by geological and geomorphological changes, on the other.

Pollen spectra have enabled me to distinguish dry- Lmd fresh-water and
marine habitats, by evaluating the pollen of xelophytm, fresh-water and sea-
shore plants. Immediate inferences as to the facies of deposition in the sedi-
mentary basin could be drawn from the planktonic organisms (cf. also Nagy,
1965a, b; 1966; 1967). Beside the lithofacies, also the origin of the detritus
could be determined from the presence of redeposited forms.

The floral elements thus inferred and the floral determined confirm the
geological profile established beforehand. The sequence of floral facies that
can be set up as a standard can be correlated with the inferences drawn from
the zoomicrofossils (Fig. 2). The floral changes are not necessarily functions
of the palaeofaunistical or geological ohang_es in any perxod, and floral limits
do not necessarily coincide with the geological boundaries drawn by the geolo-
gists on the basis of the latter.
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komléensis n. sp. 49, 155 andrednszkyi n. sp. 49, 191
ARECIPITES 251 gracilis n. sp. 49, 192
chamaedoriformis n. sp. 51, 253 sambucoides n. sp. 49, 190
trachycarpoides n. sp. 51, 252 CARPINIPITES 226
tranquillus n. e. 51, 252 CARPINUS 226

zievelensis n. e¢. 51, 252 CARPINUS? -POLLENITES 226
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‘CARPINUSPOLLENITES 226
carpinoides n. c. 50, 226
CARYAPOLLENITES 241
simplex 50, 241
CARYOPHYLLIDITES 50, 213
hidasensis n. sp. 50, 213
mieroreticulatus n. sp. 50, 214
CEDRIPITES 150
crassus n. sp. 48, 151
deodaraeformis n. sp. 48, 151
szdszvarensis n. sp. 48, 150
CELTIPOLLENITES n. g. 224
komléensis n. sp. 50, 224
?CERATOCYSTIDIOPSIS sp. 46, 73
CHAMAECYPARIDIPOLLENITES n. g. 154
flexuosus n. sp. 49, 154, 155
CHENOPODIPOLLIS 214
CHENOPODIPOLLENITES 214
maximus n. sp. 50, 215
multiplex 50, 215
neogenicus n. sp. 50, 215
CHLO RANTHACEA RUMPOLLENITES n. g.
170

dubius n. sp. 49, 170
CICATRICOSISPORITES 93

mecsekensis 47, 93

minimus 47, 93

pannonicus n. sp. asp. triplanus 47, 93
CICHORIAEA RUMPOLLENITES n. g. 209

gracilis n. sp. 50, 209
CINGULATISPORITES 97

seatopluki 97
CISTACEARUMPOLLENITES n. g. 202

macrodurensis n. c. 50, 202

rotundus n. sp. 50, 202
COMPOSITOIPOLLENITES 210

rizophorus 50, 210
‘CONCAVISPORITES 96

minimodivisus 47, 97

sp. 47, 97

sg.OBTUSISPORIS 97

sg. ? OBTUSISPORIS 97

svatoplukt 47, 97

sg. OBTUSISPORITES 97

svatopluki 97
COOKSONELLA 72

circularis 46, 72
CORYLI? POLLENITES 246

coryphaeus 246
CORRUGATISPORITES 105

solidus 105

ssp. multivallatus 106

ssp. paucivallatus 105
CRASSOSPHAERA 72

concinna 46, 72

CUNNINGHAMIA 153

(298)

CUNNINGHAMIAEPOLLENITES n. g. 153
lignitus n. sp. 48, 153
CYCADOPITES 140
miocaenica n. sp. 48, 140
CYMATIOSPHAERA 68
elliptica n. sp. 46, 69
hungarica n. sp. 46, 68
microreticulata 46, 68
CYPERACEA RUMPOLLENITES sp. 51, 249
CYRILLACEAEPOLLENITES 185
cingulum brithlensis 185
exactus 49, 186
megaexactus 49, 185
CYSTIDIOPSIS 73

certus 73

DACRYCARPITES 159
hungaricus 49, 159
DACRYDIUMITES 159
balansaeformis n. sp. 49, 160
guillauminii n. sp. 49, 161
inclinatus n. sp. 49, 161
mawsonii 159
taxoidiformis n. sp. 49, 160
DEFLANDRIDIUM n. g. 62
stellatum n. sp. 46, 62
cf. DINOFLAGELLATA sp. 46, 63
DIPTERCCA RPACEA RUMPOLLENITES
n. g. 203
hidasensis n. sp. 50, 203
spinosus n. sp. 50, 204
DISACCITES (PHYLLOCLADIDITES)
159
DIVISISPORITES sp. 47, 102
DUPLEXISPORITES 107
toratus 47, 107

ECHINATISPORIS 89
cycloides 89

ECHINATISPORITES 89
cycloides 47, 89
hidasensis n. sp. 47, 89
meesekensis n. sp. 47, 90
szdszvarensis n. sp. 47, 89
variabilis n. sp. 47, 90

EMSLANDIA 63
australiense 46, 63

ENCALYPTASPORITES 87
pliocenicus 47, 87
ENGELHARDTIOIDITES 241
microcoryphaeus 50, 242
ENGELHARDTIOIPOLLENITES 246
punctatus (al. coryphaeus punctatus) 246
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EPHEDRIPITES 163 HEXAGONIFERA 75
sg. EPHEDRIPITES 163 of. HEXAGONIFERA 75
hungaricus 49, 163 chlamydata 46, 75
mecsekensis 49, 163 HIDASIA 75

sg. DISTACHYAPITES 164
bernheidensis 49, 164
bicostatus n. sp. 49, 164
ellipticus n. sp. 49, 165
minimus n. sp. 49, 166

duigana 46, 75
f. magna n. f. 46, 76
flexibilis n. sp. 46, 76
velata n. sp. 46, 76
HYALINE WARTYSPHERE (HYA-

miocaenicus n. sp. 49, 165 LINE WARZENKUGEL) 46, 69
ERICIPITES 211 i S e

baculatus n. sp. 50, 211 HX DEOSPORIS 139

diseretus n. c¢. 50, 211 quROSPORITES 139

hidasensis n. sp. 50, 212 mioeaenicus n. sp. 48, 139

sp. 50, 213 cf. HYSTRICHOSPHAERIDIUM sp. 46, 64
FAGUSPOLLENITES 229 ILEN? POLLENITES 183

crassus n. sp. 50, 231 ILEXPOLLENITES 182

gemmatus n. sp. 50, 231 iliacus 49, 182

) 50, 232 margaritatus 49, 183

?tlallll)l‘xlilsls n. SP-__"(’)O:2‘-;'§0 propinquus 49, 183

n. sp. 50, 232 = e

e 99, ) 163

vivus n. sp. 50, 230 lij%\%g‘cI;SN 4)9 163
FLACOURTIACEOUS pollen 50, 203 S L N

T : Ky Mo INAPERTU ROPOLLENITES 150

FORAMINIFERAL REMAINS 256 mgmlsl 148 ’
FOVEOTRILETES 109 cf. magnus 48, 150

maculatus n. sp. 47, 109 INTRATRIPO ROPOLLENITES 194
FUNGU IMPERTECTI (ADELOMYCETES) insculptus 49, 195

82 instructus 49, 195
FULOPIA 77 ssp. instructus 49, 195

ssp. macroreticulatus 49, 195

fimbriata 46, 77 X : L
cf. microreticulatus 49, 195

GEISELODINIUM 58 polonicus 49, 196
miocaenicum 46, 58
GINKGORETECTINA 141 JUGLANSPOLLENITES 239
neogenica n. sp. 48, 141 verus 50, 239
GLEICHENIIDITES 94 sp. 50, 239
sg. LATICRASSISPORIS 94 JUSSIAEA 177
sg. TRIPLEXISPORIS 95 champlainensis 177
sg. TRIPLEXISPORITES 95 JUSSIAEAPOLLENITES n. c. 177
triplex f. minor n. f. 47, 95 champlainensis n. c¢. 49, 177

sg. TRIREMISPORITES 94
umbonatus n. e¢. f. minor n. f. 47, 94 KALYPTEA sp. 46, 75

zengdensis n. sp. 47, 94 - - ~ TTTER o q
ONY ATT v KETELEERIAEPOLLENITES n. g. 149
GONYAULAX 60 komldensis n. sp. 48, 149, 150

pannonicus 46, 60

reticulatus n. sp. 46, 60 e e P

> LAEVIGATISPORITES
GRAMINIDITES 250 neddeni 98
media 51, 250 ssp. regularis 98

(1 JT7 NAPITES ICAR e i ) o
I}/}\x:)t }B(;%K\AI ITES (ARAUCARIACI LAEVIGATOSPORITES 132
' haardti 48, 133

HELIOTROPIOIDEA RUMPOLLENITES 1. major 48, 133
g. 198 : minor 48, 133
gracilis n. sp. 49, 198 cf. LEIOFUSA sp. 46, 70
rotundus n. sp. 49, 199 LEIOSPHAERIDIA 70
HELIOSPERMOPSIS 74 sp. 1 46, 70

hungaricus 46, 74 sp. 2 46, 70
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LEIOTRILETES 98 cf. inconspicuum 46, 64
hidasensis n. sp. 47, 100 cf. operosum 46, 64
maxoides 98 sp. 46, 65
ssp. maximus 47, 98 MICRORETICULATISPORITES 83
ssp. minoris 47, 99 rudolphi 83
cf. microadriennis 47, 99 MOMIPITES 246
microlepidoidites 47, 99 punctatus n. c. 51, 246
BuGSRRIING 1 Sp- S M0 MONOCOLPOPOLLENITES 254
regularis 47, 98 e 51, 954
seidewitzensis 47, 100 OPHCLYSUURL S}
wolffi 47. 99 papillosus 254
asp. brevis 47. 100 retareolatus 254
e . & tranquillus 252

ssp. wolffi 47, 99

sp. triplane 47, 101 zevelensis 252 .

MONOLEIOTRILETES 101

LEPTOLEPIDITES 107 i
baranyaensis 47, 107 5”:‘“;3 b Ty
magnipolatus 47, 107 MONOPORITES (GRAMINIDITES) 250
parvus n. sp. 47, 107 media 250 o e e

LILIACIDITES 249 MONOI_’OI_{OPO_LLEI\ITLS 250
ellinticus 51. 249 graminoides 250

pticus n. sp. o, _ MURICINGULISPORIS 115

LIQUIDAMBA RPOLLENITES 171 mupisingudis 116
formosanaeformis n. sp. 49, 172 MYRICIPITES 245
orienfaliformis n. sp. 49, 171 bituitus n. c. 50 245
styracifluaeformis n. sp. 49, 172 myricoides n. c. 50, 245

LOBELIAEPOLLENITES n. g. 204 rurensis 50, 245
erdtmani n. sp. 50, 204, 205 MYRIOPHYLLUMPOLLENITES n. g. 178

LONICERAPOLLIS 192 quadratus n. sp. 49, 178 =

LONICERAPOLLENITES 192
cf. gallwitzi 49, 192

sp. 49, 193 NEOGENISPORIS sp. 48, 129
LYGODIOISPORITES 104 NOTOTHY RITES 81
multivallatus 47, 106 setiferus 47, 81
paucivallatus 47, 105 NUPHARIPOLLENITES n. g. 168
solidus 47, 105 kedvesii n. sp. 49, 168, 169
LYGODIUM 105 NYMPHAEAEPOLLENITES n. g. 169
LY(;QIDU]%{? -SPORITES 105 pannonieus n. sp. 49, 169, 170
S e NYSSAPOLLENITES 177
~ Q . kruschi 177
Mtg{:gsléﬁl;l;(;l‘ri%lsnrrbb 108 ssp. analepticus 49, 177
: , ssp. contortus 49, 177
MAGNOLIAEPOLLENITES n. g. 49, 166 PR DRSS
simplex n. sp. 166, 167
MALVACEA RUMPOLLENITES 196 OSTRYAPOLLENITES 226
rotundus n. sp. 49, 196 qrhenunu?s n. c. 50, 226
of. MALVACEARUMPOLLENITES sp. 49, OSIRYA? — POLL. 226
196 granifer rhenanus 226
MALVACEARUMPOLLITS 196 OLEOIDEARUMPOLLENITES n. g. 197
’ e chinensis n. sp. 49, 197
B PaURE N reticulatus n. sp. 49, 197
KISP OPHIOGLOSSISPORITES 91

MECSEKISPORITES 130
aequus 48, 130
cerebralis 48, 132

grandis n. c. 47, 92
rotundus n. sp. 47, 91

miocaenicus 48, 130 ORNATISPORITES 129
zengivéarkonyensis 48, 130 dentatus 48, 129
MICRHYSTRIDIUM 64 reticulatus 48, 129

cf. deflandrei 46, 65 OSMUNDACIDITES 92
fragile 46, 65 gemmatus n. c. 47, 92
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OVOIDITES 77
ligneolus 46, 77
cf. OVOIDITES 78
ligneolus smooth form 46, 78

PALAEOPERIDINIUM 59
mecsekense n. sp. 46, 60
nudum n. sp. 46, 59

PALMAEPOLLENITES 252
tranquillus 252

cf. PEDIASTRUM sp. 47, 81

PERIDINIUM 58
lambdoideum 46, 58

PERIPOROPOLLENITES 215
multiplex 215

PERSICARIOIPOLLIS 221
lusaticus 221

PERSICA RIOIPOLLENITES 221
lusaticus 50, 221

PHAEOCEROSPORITES 85
baranyaensis 47, 85
transversus 47, 85

PHYLLOCLADIDITES 162

PHYLLOCLADIPOLLENITES n. g. 162
grandis n. sp. 49, 162

PICEAPOLLENITES 147
neogenicus n. sp. 48, 147

PITYOSPORITES 142
labdacus Type ,,A’ 48, 142
labdacus Type ,,B” 48, 142
labdacus Type ,,C” 48, 143
labdacus Type ,, D 48, 143
thunbergiiformis n. sp. 48, 143
zaklinskaiana n. sp. 48, 144

PLANTAGINACEARUMPOLLIS 201
miocaenicus 201
s06i 201

PLANTAGINACEARUMPOLLENITES 201

~miocaenicus 50, 201

sodi 50, 201

sp. 50, 201
PLATYCARYAPOLLENITES n. g. 242

miocaenicus n. sp. 50, 242

PLICATOPOLLIS 243
plicatus 50, 243
PODOCARPIDITES 157
acmopyleformis n. sp. 49, 157
macrophylliformis n. sp. 49, 158
papilionis n. sp. 49, 157
microreticuloidata 49, 157
POLLENITES
bituitus 245
coryphaeus punctatus 246
discretus 211
cf. granifer bituitus 226
kruschi f. analepticus 177
liacus 182

myricovdes 245
oculus noctis 177
plicatus 243
propinquus 183
tranquallus 252
vestibulum 220

POLYGALACEARUMPOLLENITES n. g.
180
miocaenieus n. sp. 180

POLYPODIACEOISPORITES 110
acutus n. sp. 48, 112
gracillimus var. emarginatus n. var.

200,
hamulatus n. sp. 48, 119
helveticus n. sp. 48, 114
hidasensis n. sp. 48, 118
longus n. sp. 48, 121
magdalenae n. sp. 48, 118
mecsekensis n. sp. 48, 113
medius 48, 112
cf. microspeciosus 48, 111
minutiosus n. sp. 48, 117
minutus n. sp. 48, 119
miocaenieus n. sp. 48, 116
muricinguliformis n. sp. 48, 115
rectolatus 48, 112
simplex n. sp. 48, 114
speciosus 110
szdszvirensis n. sp. 48, 117
torosus n. sp. 48, 120
verrucosus n. sp. 48, 113
zengévarkonyensis n. sp. 48, 116
z6lyomii 48, 112
sp. 48, 121

POLYPODIIDITES 136
maximus n. sp. 48, 136
multiverrucosus 48, 136

POLYPODIISPORITES 133
acutus n. sp. 48, 135
cellarius 48, 135
clatriformis 48, 136
favus 48, 134
potoniéi n. sp. 48, 135
secundus 48, 134
cf. tenellis 48, 134

POLYPOROPOLLENITES 226, 244

hidasensis n. sp. 50, 244

POLYVESTIBULOPOLLENITES 228

verus 228

POROCOLPOPOLLENITES 219
hidasensis 50, 220
latiporis 50, 220
stereoformis 50, 220
triangulus 50, 220
vestibulum 50, 220

PSEUDOTSUGOIDITES 48, 148
mecsekensis n. sp. 148

49,
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PTERACANTHOPOLLENITES n. g. 200
discordatus n. sp. 50, 200

PTEROCA RYAPOLLENITES 239
meesekensis n. sp. 50, 240
rotundiformis n. sp. 50, 240
stellatus 50, 239

PYXIDIELLA sp. 46, 71

QUERCOPOLLENITES n. g. 233
granulatus n. sp. 50, 233
petraea type 50, 234
robur type 50, 233

RETICULOIDOSPORITES 138
dentatus 48, 138
sg. ACUSSPORIS 138
poriacus 138
sg. ACUSSPORITES 138
poriacus 48, 138
sg. POLYPODIISPO RITES 135
cellarius 135

RHOIPITES 181
pseudocingulum 49, 181

RICCIAESPORITES 85
hungaricus 47, 85
transdanubicus 47, S6

RUBIACEAE sp. 190

RUDOLPHISPORIS 83
rudolphi 83

RUDOLPHISPORITES 83
mecsekensis 47, 84
rudolphi 47, 83
cf. rudolphi 47, 84

RUTACEA RUMPOLLENITES n. g. 179
komléensis n. sp. 49, 179

SABALPOLLENITES 253
papillosus n. e¢. 51, 254
retareolatus n. c¢. 51, 254

SALIXIPOLLENITES 246
densibaculatus n. sp. 51, 247
helveticus n. sp. 51, 246

SAPOTACEOIDAE — POLL. 216

SAPOTACEOIDAEPOLLENITES 216
cf. abditus n. e. 50, 217
biconus n. ¢. 50, 217
kirchheimeri n. ¢. 50, 218
microrhombus n. e¢. f.
50, 217
obscurus n. c¢. 50, 216
rotundus n. sp. 50, 219
cf. sapotoides 50, 218
turgidus n. sp. 50, 218

SAVITRINIA 77
magna 46, 77
miocaenica 46, 77

SAXOSPORIS 83

miocaenica n. f.

SAXOSPORITES 83
hidasensis 47, 83
SCABIOSAEPOLLENITES n. g. 193
magnus n. sp. 49, 193
minimospinuosus n. sp. 49, 193
SCIADOPITYSPOLLENITES 154
serratus 48, 154
SCOLECODONTA 51, 257
SEMIGLEICHENIIDITES 96
duplex 47, 96
SEQUOIAPOLLENITES 153
polymorphosus 48, 153
SIPHONODONTIPOLLENITES n. g. 184
hungaricus n. sp. 49, 184
SLOWAKIPOLLIS 174
SLOWAKIPOLLENITES 174
mecsekensis n. sp. 49, 17
neogenicus n. sp. 49, 174
SOOISPORITES 110
elecans 47, 110
SPARGANIOIDITES 255
SPARGANIACEAEPOLLENITES 255
polygonalis 51, 255
SPINULAEPOLLIS 213
SPINULAEPOLLENITES 213
arceuthobioides 50, 213
SPINULIFEROIDAEPOLLENITES n. g. 184
z0lyomii n. sp. 49, 184, 185
SPONGIOSISPORIS 102
semispongiosus 102
SPONGIOSISPORITES 102
cf. semispongiosus 47, 102
SPORITES 105
solidus 105
speciosus 110
SPORONITES 146
igniculus 146
SPOROTRAPOIDITES 178
hungariceus n. sp. 49, 178
STEREISPORITES 86
sg. STEREISPORITES 86
cyclus 47, 86
granulus 47, 86
SUBTRIPOROPOLLENITES sp. 50, 243
SYMPLOCOIPOLLENITES 219
vestibulum 220
SYMPLOCOSPOLLENITES 219

5

TAXODIACEAEPOLLENITES sp. 48, 152
TETRACENTRACEA RUMPOLLENITES n.
g. 167
komldensis n. sp. 49, 168
minimus n. sp. 49, 167
TETRACOLPOROPOLLENITES 216
abditus 217
biconus 217



kirehheimert 218

microrhombus 217

obscurus 216

sapotoides 218
TETRADOPOLLENITES 211

diseretus 211
TETRAPORINA 78

quadrata 46, 78

THALASSIPHORA 74
pelagica 46, 74
TRIATRIOPOLLENITES 245
coryphaeus 246
ssp. punctatus 246
rurensis 245
TRICOLPITES 205
sg. (TUBULIFLORIDITES) 205

TRICOLPOPOLLENITES 238, 247
liblarensis 238
ssp. fallax 50, 238
ssp. liblarensis 50, 238
parmularius 51, 247
TRICOLPO ROPOLLENITES 173, 210, 234,
248
asper 50, 234
caesalpiniaceaeformis n. sp. 49, 173
cingulum 237
ssp. fusus 50, 237
ssp. oviformis 50, 237
ssp. pusillus 50, 237
clethraceiformis n. sp. 50, 210
densus 50, 235
edmundi 189
cf. genuinus 50, 236
granulatus n. sp. 51, 248
hedwigae 189
henrici 50, 234
kruschi 177
ssp. contortus 177
margaritatus f. minor 183
microhenrici 50, 235
ssp. intrabaculatus 50, 235
ssp. intragranulatus 50, 235
minimus n. sp. 50, 236
porasper 50, 235
satzveyensis 189
steinensis 51, 248
villensis 50, 236
TRILETES 106
grandis 92
sp. 47, 106
TRILOBOSPORITES 130
cf. bernissartensis 48, 130
TRIPOROPOLLENITES 221, 227, 228, 244
coryloides 50, 227
megagranifer 50, 244
rhenanus 226

cf. robustus 50, 228
urticoides n. sp. 50, 221
TRIREMISPORITES 94
TRIVESTIBULOPOLLENITES 227
betuloides 228
prominens 227
TSUGA 146
viridifluminipites 146
TSUGAE-POLLENITES 146
igniculus 146
TSUGAEPOLLENITES 146
igniculus 48, 146
f. maximus 48; 146
viridifluminipites 48, 146
TSUGAPOLLENITES 146
TUBULIFLORIDITES 205
ambrosiinae n. sp. 50, 207
anthemidearum n. sp. 50, 207
grandis n. sp. 50, 206
granulosus n. sp. 50, 206
TYTTHODISCUS 71
mecsekensis 46, 71
sp. 46, 71

ULMIPOLLENITES 222

maculosus n. sp. 50, 223

miocaenicus n. sp. 50,222

stillatus 50, 223

undulosus 50, 222
UNDULATISPORITES 102

curvatus n. sp. 47, 102
USTILAGINALES 82
UTRICULA RIAEPOLLENITES n. g. 50, 199

elegans n. sp. 199, 200

VYERRUCATISPORITES n. g. 104
inaequalis n. sp. 47, 104

VYERRUCATOSPORITES 137
alienus 48, 137
gemmatus 48, 138
histiopteroides f. major n. f. 48, 137
saalensis 48, 137
VERRUCINGULATISPORITES 88
gregussi 48, 121
mecsekensis n. sp. 48, 122
miocaenicus n. sp. 48, 122
murireticulatus 47, 88
trifoliiformis n. sp. 48, 123

XYLARIALES 81

ZELKOVAEPOLLENITES n. g. 224
potoniéi n. sp. 50, 224, 225
thiergarti n. sp. 50, 225

ZONALAPOLLENITES 146
viridifluminipites 146
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I. Table — Plate 1

1. Palacoperidiviwm nudum n. sp. — Holotype
2., 3. Micrhystridium cf. deflandrei VALENST 1958 — Redeposited
4. Micrhystridium cf. inconspicuum (DEFL. 1935) DEFLANDRE 1937 —

Redeposited
5. cf. Hystrichosphaeridium sp. — Redeposited
6., 8. Palacoperidinium mecsekense n. sp. — Holotype
7., 10. Gonyaulax reticulatus n. sp. — Holotype
9. Baltisphaeridium brevispinosum (EisENAck 1931) Eisexack 1958 —
Redeposited

11. Micrhystridium fragile DEFL. 1947 — Redeposited

1. Hidas 53. sz. f. 132,5—134,8 m
2., 3. Hidas 33. sz. f. 534—5337 m
4. Szaszvar 8. sz. f. 432,7—433,5 m
5. Hidas 53. sz. f. 668—668,5 m
6., 7., 8., 10. Hidas 53. sz. f. 134,8—135,5 m
9. Komlo 120, sz. f. 178,0—178,8 m
11. Szaszvar 8. sz. f. 430—431,1 m
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II. Tabla — Plate I

. Deflandridium stellatum n. g. n. sp.

. Sawvitrinia miocaenica NAGY 1966

. Deflandridium stellatum n. g. n. sp. — Generotype
. Tetraporina quadrata BOoLCHOVITINA 1953

W
-~
Gt O N

., 6. Hidasbéanya V. telep 34. minta
, D. Hidas II. telep 1. minta






542

(310)
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OI. Tabla — Plate III

1963 — Redeposited

. cf. Dinoflagellata sp.

. Hidasia duigana Nacy 1965 f. magna n. f. — Formatype
. Qystidiopsis certus NAGY 1965

. Botryococcus braunii KiTzc. 1849

Hidas 53. sz. f. 755—757 m

. Hidas 53. sz. f. 658,8—659,1 m
. Hidas 53. sz. f. 686.5—688 m
. Zeng6varkony 59. sz. f. 30,9—34 m

. Baltisphaeridium cf. trifurcatum (E1seNAck 1931) DOWNIE et SARJEANT






544 (312)

IV. Tibla — Plate 1V

1. Baltisphaeridium heteracanthum (DEFL. et Cooksox 1955) DowNIE et

SARJEANT 1963 — Redeposited
2., 3. Baltisphaeridium ciliatum n. sp. — Holotype — Redeposited
4., 7., 8. Cymatiosphaera hungarica n. sp. — Holotype

5. Baltisphaeridium sp. 1. — Redeposited
6., 9. Cymatiosphaera elliptica n. sp. — Holotype

1. Hidas 53. sz. f. 735—738 m

., 3. Hidas 53. sz. f. 590,7—592,3 m
8. Hidas 53. sz. f. 558—5361 m

5. Hidas 53. sz. f. 672,5—676 m
6., 9. Almaspatak II. 0,10—0,20 m






546

V. Tibla — Plate V

. Leiosphaeridia sp. 2.

. Hidasia flexibilis n. sp. Holotype

. Micrhystridium cf. operosum DEgFL. 1937; Redeposited

. Baltisphaeridium oligacanthum n. sp. — Holotype — Redeposited

? Ceratocystidiopsis sp. — Redeposited

Hidas
Hidas
Hidas

. Hidas
. Hidas

53.
53.
53.
53.
53.

§Z.
SZ.
SZ.
SZ.
SZ.

e o

. Hidasia velata n. sp. — Holotype
. Cymatiosphaera microreticulata Nacy 1965

. Komld 120. sz. f. 178—178,8 m
. 479,1—482 m

688,5—690 m

. 208—299,1 m
. 990,7—592,3 m
. 686,0—688 m






548 (316)

VI. Tibla — Plate VI

1., 5. Leiosphaeridia sp. 1. — Redeposited
2. Baltisphaeridiom sp. 2.
3. cf. Hexagonifera chlamydata Cooxs. et Ers. 1962 — Redeposited

4. Kalyptea sp. — Redeposited
6. Pyxidielle sp. — Redeposited

5. Hidas 33. sz. f. 630.8—632 m
2. Komld 120, sz. f. 178—178,8 m
3. Hidas II. 53. minta

4. Hidas 53. sz. f. 711—713 m

6. Hidas 53. sz. f. 73,3—89,5 m



S 4
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VII. Tiabla — Plate VII

Crassosphaera concinna CooxsoN et Maxum 1960
/2

. cf. Leiofusa sp. — Redeposited

>

w N0 W

Savitrinia magna NAGY 1966
Margosphaera velata NAGY 1965

. Zengbévarkony 59. sz. f. 30,9—34 m

. Hidas 53. sz. f. 147,5—148,5 m
. Hidas 33. sz. f. 630,8—632 m






552

(320)

. Komld 120. sz. f. 374,
. Zengévarkony 59. sz. f. 67.
. Zengévarkony 59. sz. f. 34—37.

. Pusztakisfalu VI. sz. f. 15—17 m

VIHI. Tibla — Plate VIII

. Form B — 500 x

Form A — 500 x

. Tytthodiscus mecsekersis NAGY 1965

Heliospermopsis hungaricus Nacy 1965

y
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(322)
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IX. Tibla — Plate IX

. Thalassiphora pelagica (E1s. 1954) Eis. et GocHT. 1960
. Gombaspéra (Adelomycetes)

. Gombaspéra (Hyphomycetes)

. Gombaspora (Hyphomycetes conidium)

. Gombaspéra (cf. Basidiomycetes)

. Gombaspéra (Ascomycetes, Xylariales ascospora)

. Gombaspéra (cf. Asco nycetes: ascospora)

. Hypha fonal (500 x)

. Gombaspoéra (cf. Ascomycetes: ascospora)

. Gombaspéra (cf. Ustilaginales)

. Notothyrites setiferus Cooxs. 1947 (500 x)

. Gombaspéra (Adelomycetes) Hyphomycetes conidium
. Scolecodonta — Redeposited

. Hidas 53. sz. f. 534—537 m

. Hidas 53. sz. f. 444 m

. Szaszvar 8. sz. f. 26—27 m
. Hidas 53. sz. f. 364,2—367 m

Hidas 2. telep

. Zengévarkony 359. sz. f. 71,4—73 m
. Szaszvarbanya f6 banyavagat 2—70 m

Hidas 53. sz. f. 258,1—258,5 m
Hidas 53. sz. f. 686,50—688 m






556 _ (324)

X. Tabla — Plate X

1., 4. Rudolplisporites mecsekensis Nacy 1968
7. Stereisporites sg. Stereisporites cyclus W. IKKr. 1963 microcyclus W. KRr.
1963
3., 8. Sawosporites hidasensis NAGY 1968
2. Phaeocerosporites baranyaensis NAGY 1968
9. Rudolplisporites cf. rudolphi W. Kr. et Pacr. 1963
1

. Gleicheniidites sg. Triremisporites wmbonatus (BoLeH. 1953) n. c., f.
menor n. f.

1., 4. Zengbévarkony 59. sz. f. 56.0—60,9 m
2., 7., 10., 11. Szaszvar 8. sz. f. 26—27 m
3., 8. Hidas 53. sz. f. 132,5—134,8 m
5., 6., 12, Zengoévarkony 59. sz. f. 51,3—56 m
9. Hidas 53. sz. f. 763,3—764,6 m






558

(326)

XI. Tiabla — Plate XI

1., 2., 4. Phacocerosporites transversus NAGY 1968
3. Phacocerosporites baranyaensis NAGy 1968
5. Ornatisporites dentatus NAGY 1963 — Redeposited
6. Macroleptolepidites krutzschi Nacy 1963 — Redeposited
1., 2., 3., 4. Zengbévarkony 59. sz. f. 51,3—56 m
5., 6

. Hidas 33. sz. f. 258,1—258,5 m






(328)

XII. Tdbla — Plate XII

1. Ricciaesporites hungaricus NAGY 1968

. Ricciaesporites transdanubicus Nacy 1968

1. Zengdévarkony 59. sz. f. 51,3—56 m

. ZengGvarkony 59, sz. f. 56—060,9 m






562 (330)

XII. Tiabla — Plate XIII

1., 3. Echinatisporites hidasensis n. sp. — Holotype
2. Encalytasporites pliocaenicus NAacy 1968
4., 5. Echinatisporites variabilis n. sp. — Holotype
6., 9. Echinatisporites szdszvarensis n. sp. Holotype — Redeposited
7., 8. Echinatisporites mecsekensis n. sp. Holotype — Redeposited

10., 14. Cicatricosisporites pannonicus n. sp. asp. triplanus — Holotype
11., 12. Neogenisporis sp.

13., 17. Semigleicheniidites duplex NaGy 1968 Generotype — Redeposited
15., 16. Echinatisporites hidasensis n. sp.

1., 3., 15., 16. Hidas 53. sz. f. 534—537 m: 763,3—764,6 m
2. Hidas 53. sz. f. 132,5—134,8 m
4., 5. Hidas 53. sz. f. 669.2—669,8 m
6., 9. Szas r 8. sz. f. 437,8—438,5 m
7., 8. Zengévarkony 45. sz. f. 16,0—16,4 m
10., 11., 12., 14. Szaszvar 8. sz. f. 26,0—27,0 m
13., 17. Zengdvarkony 59. sz. f. 650~ 67,5 m







564

(332)

1., 5. Saésisporites eleqans NAGY 1968 — Generotype

2., 4. Polypodiaceoisporites longus n. sp. — Holotype

3., 6. Cicatricosisporites minimus NAGY 1963
7., 8., 9. Gleicheniidites sg. Triplexisporites triplex (BorcH. 1953) W. Kgr.

f. minor n. f.
10. Anemiidites cchinatus Ross 1949

11., 12. Divisisporites sp.
13., 14. Leiotriletes microlepioidites W. Kr. 1962

. Szaszvar 8. sz. f.
. Szaszvar 8. sz. f. 83—33,6 m

. ZengGvarkony 59. sz. f. 44.4—44.7 m
. Hidas 53. sz. f. 298,0—299,1 m

XIV. Tabla — Plate XIV

. Zengoévarkony 39. sz. . 30.9—34 m
. Zengbvarkony 59. sz. f. 63—65 m

26—27 m

J

9






566 (334)

XV. Tiabla — Plate XV

1., 4. Ophioglossisporites rotundus n. g. n. sp.
2., 3. Concavisporites sp.
5., 6. Gleicheniidites sg. Triremisporites zengdensis n. sp.
7., 10., 13. Leiotriletes cf. microadriennis W. Kr. 1959 — Redeposited
8., 9. Tripartina sp. — Redeposited
11., 12. Leiotriletes wolffi W. Kr. 1962 ssp. wolffi

1., 4., 7., 10., 13, Zengdvarkony 59. sz. f. 34—37,0 m
2., 3. Hidas 53. sz. f. 510,3 m
5., 6., 11., 12, Zengévarkony 59. sz. f. 56—60,9 m
8., 9. Zengbvarkony 59. sz. f. 18,5—20,2 m






568

(336)

XVI. Tdabla — Plate XVI

1. Leiotriletes hidasensis n. sp. — Holotype

2., 3. Polypodiaceoisporites cf. microspeciosus W. KR.

4., 5. Leiotriletes miocaenicus n. sp. — Holotype

6., 7. Undulatisporites curvatus n. sp. — Holotype
1. Hidas 53. sz. f. 258,1—258.5 m

2., 3. Hidas 53. sz. f. 135,5—137 m

4., 5. Zengévarkony 59. sz. f. 56—60,9 m

6., 7. Zengévarkony 59. sz. f. 41,8—44,4 m

1959
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XVII. Tdbla — Plate XVII

. Leiotriletes maxoides W. Kr. 1962 ssp. maximus (Pr. 1953) W. Kr. 1959b
. Monoleiotriletes gracilis W. Kr. 1959

. Baculatisporites semibaculatus n. sp. — Holotype
. Zengb6varkony 59. sz f. 63—65 m

. Szaszvar 8. sz. f. 433,8—434,1 m
. Zengévarkony 59. sz. f. 56—60,9 m






572 (340)

XVIII. Tabla — Plate XVIII

. Lygodioisporites multivallatus (PrLuc 1953) n. c.

. Polypodiaceoisporites minutiosus n. sp.

. Lygodioisporites solidus (R. Por. 1934) R. Por. 1951 — Redeposited

. Lygodioisporites paucivallatus (Prruc 1953) n. c.

. Duplexisporites toratus (WEYLAND et GREIFELD 1953) PLAYFORD et
DeErTMANN 1965 — Redeposited

9., 10. Angulisporites multiangulus n. sp. — Holotype — Redeposited

11., 12. Leptolepidites parvus n. sp. — Holotype

13., 14. Polypodiaceoisporites minutiosus n. sp. — Holotype

—
~1 Ut W o4

0]

1., 4. Zeng6varkony 45. sz. f. 17,2—17,8 m
2., 3. Kisbattyan 1. sz. f. 462 m
5. Hidas 33. sz. f. 126,8—135,5 m
6., 7. Pusztakisfalu VI. sz f. 10,5—12,5 m
8. Hidas 53. sz. f. 534—537 m
9., 10. Zengdévarkony 59. sz. f. 71,4—73 m
11., 12. Zeng6évarkony 59. sz. f. 69,9—63 m
13., 14. Szaszvar 8. sz. f. 26—27 m
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XIX. Tibla — Plate XIX

. Duplexisporites toratus (WEYLAND et GREIFELD 1953) PLAYFORD et
7 Js

DeETTMANN 1965

2., 3. Polypodiaceoisporites minutus n. sp.
4., 5. Polypodiaceoisporites minutus n. sp. — Holotype
7., 8. Polypodiaceoisporites mecsekensis n. sp. — Holotype
9. Polypodiaceoisporites acutus n. sp. — Holotype
10., 14. Polypodiaceoisporites gracillimus NAGY 1963 var. emarginatus n. var.
11., 15. Foveotriletes maculatus n. sp. — Holotype
12., 13. Polypodiaceoisporites verrucosus n. sp. — Holotype
1. Hidas 53. sz. f. 837.9—839 m
6. Hidas 53. sz. f. 1017—1019 m
2., 3. Hidas 53. sz. f. 118—126,8 m
4., 5., 12,, 13. Szaszvar 8. sz. f. 26—27 m
7., 8. Zengévarkony 59. sz. f. 63—65 m
9. Hidas 53. sz. f. 126,6—132,5 m
10., 14. Zeng6varkony 45. sz. f. 8,6—13,2 m
11., 15. Zengdvarkony 59. sz. . 34—37,5 m
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XX. Tibla — Plate XX

1. Polypodiaceoisporites simplex n. sp. — Holotype
3., 4. Polypodiaceoisporites szaszvdrensis n. sp.
5., 6. Polypodiaceoisporites szdaszvdrensis n. sp. — Holotype
2., 10. Polypodiaceoisporites magdalenae n. sp. — Holotype
7., 8. Polypodiaceoisporites muricinguliformis n. sp. — Holotype
9., 11. Polypodiaceoisporites torosus n. sp. — Holotype
12., 13. Polypodiaceoisporites hidasensis n. sp. — Holotype
14., 17. Polypodiaceoisporites helveticus n. sp. — Holotype
15., 16. Polypodiaceoisporites zengdvdarkonyensis n. sp. — Holotype
1., 2, 3., 4. Hidas 33. sz. f. 118-126,8 m
5., 6., 10. Szaszvar 8. sz. f. 26—27 m
7.5 & Zengovarkony 59. sz. f. 39,8—41,8 m
9., 11. Zengévarkony 59. sz. f. 51,3—56 m
12,, 13. Hidas 53. sz. f. 600,5— 602,3 m
14, 17. Pusztakisfalu VI. sz. f. 6,3—7,8 m

Zengévarkony 59. sz. [, 34—37,5 m






578 (346)

XXI. Tabla — Plate XXI

1., 3. Verrucingulatisporites miocaenicus n. sp — Holotype
2., 4. Polypodiaceoisporites miocaenicus n. sp. — Holotype
5., 6. Verrucingulatisporites mecsekensis n. sp. — Holotype
7., 8. Bifacialisporites murensis NAGY 1963 f. minor n. f. — Formatype
9., 10. Polypodiaceoisporites hamulatus n. sp. — Holotype

11. Bifacialisporites murensis NAGY 1963
12., 13. Verrucingulatisporites trifoliiformis n. sp. — Holotype

1., 3., 5., 6,, 7., 8. Zengévarkony 45. sz. f. 16—16,4 m
2., 4. Pusztakisfalu VI, sz. f. 10,5—12,5 m
9., 10. Zengbévarkony 359. sz. f. 56—60,9 m
11. Hidas 53. sz. f. 258,1—258,5 m

12., 13. Pusztakisfalu VI. sz. f. 15—17 m






580

(348)

XXII. Tibla — Plate XXII

1. Bifacialisporites magnus n. sp. — Holotype
2., 4. Bifacialisporites medius n. sp. — Holotype
3., 5., 6. Bifacialisporites mecsekensis n. sp. — Holotype

1. Hidas 53. sz. f. 258,1—2585 m
2., 4. Zengdvarkony 59. sz. f. 56,0—60,9 m
3., 5., 6. Zengbévarkony 59. sz. {. 34—37,5 m






582

(350)
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XXIII. Tabla — Plate XXIII

. Bifacialisporites medius n. sp. — Holotype
. Trilobosporites cf. bernissartensis (DELCOURT et SpRUMONT 1955) R.

Por. 1956 — Redeposited

. Callialasporites devi n. sp. — Redeposited
. Callialasporites dampieri (Barvme 1957) Sukr DEvV 1961 — Redeposited

. Zengbvarkony 59. sz. f. 34—37,5 m
. Hidas 53. sz. f. 364,2—367 m

. Szaszvar 8. sz. f. 433,8—434,1 m

. Szdszvar 8. sz, f. 432,7—4335 m






584 (352)

XXIV. Tibla — Plate XXIV

. Ornatisporites reticulatus Nacy 1963 — Redeposited

. Neogenisporis sp.
. Mecsekisporites miocaenicus NAGY 1968 — Generotype

S
]u
D =W

. Hidas 53. sz, f. 258,1—258,5 m
. Szaszvar 8. sz. f. 26—27 m
. Zengévarkony 59. sz. f. 34—37,5 m

[
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586 (354)

XXYV. Tiabla — Plate XXV

1. Meesekisporites acquus Nacy 1968 — Holotype
2—4. Triletes sp.
5., 6., 9. Meesekisporites zengbvarkonyensis Nacy 1968 — Holotype
7., 8. Verrucatisporites inaequalis n. g. n. sp. — Generotype

1. Hidas 53. sz. f, 757—759 m

2,—4. Szaszvar 8. sz, f. 26—27 m
5., 6., 9. Zengbvarkony 59. sz. f. 56,0—60,9 m
7., 8 ZengOvarkony 45, sz. f. 17,2—17,8 m






588 (356)

XXVI. Tdbla — Plate XXVI

1., 4. Mecsekisporites cerebralis Nacy 1968 — Holotype
2., 3. Polypodiisporites potoniéi n. sp. — Holotype
5. Mecsekisporites cerebralis Nacy 1968 — Holotype (detail)

1., 4., 5. Zengévarkony 59. sz. f. 56—60,9 m
2., 3. Zengbvarkony 359, sz. f. 60,9—63 m






590

XXVII. Tabla — Plate XXVII

1., 5. Polypodiidites maximus n. sp. — Holotype
2., 7. Polypodiisporites secundus (R. Por. 1934) R, Por. 1956
3., 4. Polypodiisporites acutus n. sp. — Holotype
6., 9. Verrucatosporites histiopteroides W. Kr. 1962 f. major n. f.
8. Hydrosporites miocaenicus n. sp. — Holotype
1., 5. Pusztakisfalu VI. sz, f. 10,5—12.5 m

Bl
, 7. Pusztakisfalu VI. sz. f. 6,3—7.8 m
4. Zengbévarkony 45. sz. f, 17,2—17,8 m
., 9. Zengbévarkony 59. sz f. 30,9—3t m
8. Hidas 53. sz. . 558—561 m






594 (362)
XXIX. Tibla — Plate XXIX
1., 2. Cycadaceae fosszilis epidermisz maradviny (stoma) — TFossil remnant
of the epidermis of Cycadaceae (stoma)

3. Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 “B” typus
4. Pityosporites labdacus (R. Por. 1931) Tu. et Pr. 1953 “C” typus
5. Pseudotsugoidites mecsekensis n. sp.
6. Pityosporites labdacus (R. Por. 1931) TH. et Pr. 1953 “D” typus
7. Pityosporites labdacus (R. Por. 1931) Tra. et Pr. 1953 “A” typus

1., 2. Zengbévarkony 59. sz. f. 46.8—48,5 m
3. Zeng6varkony 59. sz. f. 41.8—44,4 m
4. Szaszvar 8. sz. f. 434,3—434,5 m
5. Mecseknadasd
6. Szaszvar 8. sz. f. 433,6—433,8 m
7. Zengbévarkony 59. sz. f. 73,5—76 m






596 (364)

XXX. Tibla — Plate XXX

. Pityosporites thunbergiiformis n. sp.

. Ginkgoretectina neogenica n. sp.

. Abietinaepollenites microalatus (R. Por. 1931) R. Por. 1951 ssp. major
R. Por. 1951

. Pityosporites labdacus (R. Por. 1931) TH. et PF. 1953 “B” typus

N
ol W
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. Zengé6varkony 359. sz. f. 30,9—34 m
. Hidas 53. sz. f. 479,1—482 m

. Hidas 53, sz. f. 134,8—1335,5 m

. Hidas 53. sz. f. 630,8—632 m

|34
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598 (366)

XXXI. Tiabla — Plate XXXI

1., 2. Pityosporites zaklinskaiana n. sp.
3. Cycadopites sp. -- Redeposited

Ty

. Abictinaepollenites microalatus (R. Por. 1931) R. Por. 1951 ssp. micro-
alatus

<t

. Tsugaepollenites igniculus (R. Por. 1931) R. Por. et VENITZ 1934,
f. maximus Raarz 1937

. Zengévarkony 59. sz. f. 30,0—354 m
. Szaszvar 8. sz. f. 433,8—434,1 m
5. Hidas 53. sz. f. 572—570 m

o
WL






600 (368)

XXXII. Tédbla — Plate XXXII

1. Piceapollenites neogenicus n. sp. — Holotype
2. Inaperturopollenites cf. magnus (R. Por. 1934) TH. et Pr. 1953 -~ 500 x
3., 4. Abietinaepollenites neogenicus n. sp.

1., 3., 4. Zengoévarkony 359. sz. f. 51,3—56 m
2. Hidas 53. sz. f. 147,5—148,50 m
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XXXIII. Tdabla — Plate XXXIII

Piceapollenites neogenicus n. sp.

. Cedripites szaszvdarensis n. sp. — Holotype
. Podocarpidites macrophylliformis n. sp. — Holotype

Dacrydiumites guillawminii n. sp. — Holotype

. Seiadopityspollenites serratus (R. Por. et VENITZ 1934) RaaTz 1937

. Zengbévarkony 59. sz. f. 56,0—60,9 m

. Szészvar 8. sz. f. 433,6—433,8 m

. Komlé 120. sz, f. 178—178,8 m
. Zengévarkony 59. sz. f. 51,3—56 m
. Zengévarkony 59. sz. f. 76—78 m






604 ) (372)

XXXIV. Tdbla — Plate XXXIV

1. Keteleeriaepollenites komléensis n. g. n. sp. — Generotype
2. Abiespollenites crassus n. sp. — Holotype
3—>5. Taxodiaceaepollenites sp.
6. Cunninghamiaepollenites lignitus n. sp. — Generotype
1. Komlé 120. sz. f. 178—178,8 m
2. Zengovarkony 59. sz, f. 63—65 m

3. Hidas 53. sz. f. 132,5—134,8 m
Hidas 53. sz. f. 667,2—669,2 m
Hidas 53. sz. f. 444 m

. Hidas JI. t. 6 m

S v






606 (374)

XXXYV. Tibla — Plate XXXV

1. Cedripites crassus n. sp. — Holotype
2. Cedripit:s deodaracformis n. sp. — Holotype
3

. Chamaecyparidipollenites flexuosus n. g. n. sp. — Generotype

4., 5. Sequoiapollenites polymorphosus THIERG. 1938
6. Cedripites szdszvarensis n. sp. — Izotype
1. Hidas 53. sz. f. 73,3—89,5 m
2. Zeng6varkony 59. sz. f. 51,3—56 m

. Hidas 53. sz. f. 444 m
. Hidas 53. sz. f. 667,2—669,2 m
. Szaszvar 8. sz. f. 433,6—433,8 m

'S
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(376)

XXXVI Tibla — Plate XXXVI

1. Arauvcariacites komléensis n. sp. — Holotype — Redeposited
2., 3. Lllinites cf. tectus (LescHIk 1956) CLARKE 1965 — Redeposited
4., 5. Podocarpidites microreticuloidata CoOOKSON 1947

6. Araucariacites hidasensis n. sp. — Holotype

7. Podocarpidites macrophylliformis n. sp. — Holotype

1. Koml6 120. sz. f. 372,0—374,4 m

2., 3., 7. Koml6 120. sz. f. 178—178,8 m

4., 5. Zengbévarkony 59. sz. f. 28,6—28,8 m

S oo

. Hidas 59. sz, f. 73,3—89,5 m






610

XXXVII. Tibla — Plate XXXVII

1., 2. Podocarpidites papilionis n. sp. — Holotype
3., 4. Dacrydiumites taxoidiformis n. sp. — Holotype

1., 2. Zenglvarkony 59. sz. . 34—37.5 m
3., 4. Zengdvarkony 59. sz. f. 30,9—34 m

(378
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XXXVIHI. Tdabla — Plate XXXVIII

. Dacrydiumites inclinatus n. sp. — Holotype
— Holotype

1., 2
3., 4. Podocarpidites acmopyleformis n. sp.

2. Zengl6varkony 59, sz. f. 60,9—63 m
4. Szaszvar 8. sz. f. 433,8—4341 m

1.
3.,
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XXXIX. Tibla — Plate XXXIX

1., 2. Phyllocladipollenites grandis n. sp. — Holotype
3., 4. Dacrydiumites balansaeformis n. sp. — Holotype

1., 2. Zengdvarkony 59. sz. f. 65—067 m
3., 4. Zeng6varkony 59, sz. f, 34—37,5 m






. Epledripites
. Ephedripites
. Ephedripites
. Ephedripites
. Ephedripites

Ephedripites

. Ephedripites
Tetracentracearwmpollenites
Tetracentracearwmpollenites

XL. Tibla — Plate XL

sg. Ephedripites mecsekensis NAGY 1963
sg. FEphedripites hungaricus Nacy 1963

sg. Distachyapites minimus n. sp. — Holotype
sg. Dustachyapites bicostatus n. sp. — Holotype
sg. Distachyapites bernheidensis W. Kr. 1961
sg. Distachyapites miocaenicus n. sp. — Holotype
sg. Distachyapites ellipticus n. sp. — Holotype
¥ minimus n. g, n. sp. — Generotype
komléensis n. g. n. sp. — Holotype

. Hidas 53. sz. f. 479,1—482,0 m
. Szaszvar 8. sz. f. 4325—432,7 m

Pusztakisfalu VI.
. Zengévarkony 59. sz. f.
. Zengévarkony
. Zengdévarkony

sz. f. 225—25 m
51,3—56 m

59. sz. f. 76—78 m

59. sz. f. 48,5—51,3 m
. Pusztakisfalu VI, sz f. 10,5—12,5 m
. Komlé 120, sz.

f. 367 m
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XLI. Tiabla — Plate XLI.

1., 4. Magnoliaepollenites simplez n. g. n. sp. — Generotype
2., 3., 8. Nupharipollenites kedvesii n. g. n. sp. — Generotype
5. Nymphaeaepollenites pannonicus n. g. n. sp. — Generotype
6., 7., 12. Chloranthacearumpollenites dubius n. g. n. sp. — Generotype
9., 14. Liquidambarpollenites formosanacformis n. sp. — Holotype
10., 11. Nymphaeaepollenites pannonicus n. g. n. sp.
13., 20. Liquidambarpollenites styracifluaeformis n. sp. — Holotype
15—17. Slowakipollenites mecsekensis n. sp. — Holotype
18., 19. Artemisiaepollenites sellularis n. g. n. sp. — Holotype
1., 4. Hidas 53. sz. f. 665,1—666,8 m
2., 3., 8., Zengévarkony 59. sz. f. 60,9—63,0 m
5. Hidas II. telep 1 m
10., 11. Hidas 53. sz. f. 479,1—482 m
6., 7., 12. Hidas 53. sz. f. 669,2—669,8 m
9., 14, Zengévarkony 59. sz. f. 51,3—56 m
13., 20. Zengévarkony 59. sz. f. 71,4—73,0 m
15—17. Zengbvarkony 59 sz. f. 67,5—70,5 m

. Szészvar 8. sz. f. 26—27 m

(386)
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XLII. Tdbla — Plate XLII

1., 2. Liquidambarpollenites orientaliformis n. sp. — Holotype

3., 4. Slowakipollenites neogenicus n. sp. — Holotype
5. Alangiopollenites barghoornianum (TRAVERSE 1955) W, Kr. 1962

6., 7. Tricolporopollenites caesalpiniaceacformis n. sp. — Holotype
8. Jussiaeapollenites champlainensis (TRAVERSE 1955) n. c.
9. Alangiopollenites simplex n. sp. — Holotype
10. Myriophyllumpollenites quadratus n. g. n. sp. — Generotype

11., 12. Siphonodontipollewites hungaricus n. g. n. sp. — Generotype — Rede-
posited

2. Zengévarkony 59. sz. f. 71,4—73 m
3., 4., 5. Hidas 53. sz. f. 667,2—669,2 m

7. Zengdévarkony 45. sz. f. 14,0—14,5 m
8. Szaszvar 8. sz. . 433,6—433,8 m
9. Zeng6varkony 59. sz. f. 63—65 m
0. Hidas 53. sz. f. 147.5—148,5 m
2. Hidas 53. sz. f. 757- 759 m






XLIII. Tdbla — Plate XLII

. Sporotrapoidites hungaricus n. sp. — Holotype

. Celtipollenites komldéensis n. g. n. sp. — Generotype

. Cyrillaceaepollenites megaexactus (R. Por. 1931) R. Por. 1960
. Aceripollenites reticulatus n. g. n. sp. — Generotype

. Araliaceoipollenites euphorii (R. Por. 1931) R. Por. 1951 1.
. Ilexpollenites propinguus (R. Por. 1934) R. Por. 1960

Aceripollenites rotundus n. g. n. sp. — Holotype

. Tlexpollenites margaritatus (R. Por. 1931) R. Por. 1960
. Polygalacearumpollenites miocaenicus n. g. n. sp. — Generotype

Rutacearwmpollenites komléensis n. g. n. sp. — Generotype
Ilexpollenites iliacus (R. Por. 1931) R. Por. 1960
Rhoipites pseudocingulum (R. Por. 1934) R. Por. 1960

2. Cyrillaceaepollenites exactus (R. Por. 1931) R. Por. 1960

. ZengGvarkony 59. sz. f. 56—60.9 m
. Komlé 120. sz, f. 178—178,8 m

. Hidas 33. sz. f. 667.2—669,2 m

5. Zengdvarkony 59. sz. f. 65—67 m

. ZengGvarkony 59. sz, f. 41,8—44.4 m
. Zengévarkony 59. sz. f. 51.3—56 m

. Hidas 53. sz. f. 118—126.8 m

. Pusztakisfalu VI. sz. f. 25—27,1 m

Szaszvar 8. sz. f. 433,6—433,8 m

. Hidas 53, sz. f. 659,5—659,8 m

. Hidas 53. sz. . 658,8—659,1 m
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9., 14.
10., 13.
il., 22
15., 23.
16—19., 22.
20—21.

XLIV. Tiabla — Plate XLIV

. Rubiaceae sp.

. Spinuliferoidaepollenites zélyomii n. g. n. sp. — Generotype

. Araliaceoipollenites euphorii (R. Por. 1931) R. Por. 111

. Araliaceoipollenites euphoric (R. Por. 1931) R. Por. IV

. Araliaceoipollenites edmundi (R. Por. 1931) R. Por. 1960 f. reticulatus

o olh 3

Caprifoliipites sambucoides n. sp. — Holotype

Tricolporopollenites edmundi (R. Por. 1931) R. Por. 1960 f. major n. f.
Caprifoliipites gracilis n. sp. — Holotype

T'ricolporopollenites satzveyensis Pr. 1953

Caprifoliipites andrednszkyi n. sp. — Holotype

Araliaceoipollenites edmundi (R. Por. 1931) R. Por. 1960

. Hidas 53. sz. f. 600,5—602,3 m
. Pusztakisfalu VI. sz. f. 10,5—12,5 m
. Koml6 120. sz. f. 178—178,8 m
. Zengévarkony 59. sz. f. 67,5—70,5 m
. Hidas 53. sz. f. 667,2—669,2 m

Zengbvarkony 39. sz. f. 56—60.9 m
Zengbévarkony 45. sz. f. 16,4—17,2 m

. Hidas 53. sz. f. 118—126,8 m
. Hidas
. ZengOvarkony 59. sz. . 51,3—56 m

. sz, £, 600.5—602,3 m
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XLYV. Tibla — Plate XLV

1. Scabiosaepollenites minimospinuosus n. g. n. sp. — Holotype
2., 3. Lonicerapollenites cf. gallwitze W. Kr. 1962
4. Intratriporopollenites insculptus Mar 1961
5., S. Intratriporopollenites cf. microreticulatus Mat 1961
6., 7. Intratriporopollenites instructus (R. Por. 1931) Pr. et TH. 1953 ssp. macro-

reticulatus MAT 1961

1. Hidas 33. sz. f. 147,5—148,6 m
2., 3. Zengdvarkony 59. sz. f. 48,5—51,3 m
4. Hidas 53. sz. f. 683—686,5 m
5., 8. Zengovarkony 45. sz. f. 16,4—17.2 m
6., 7. Zengdévarkony 59. sz. f. 60,9—63 m
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XLVI. Tiabla — Plate XLVI

1. Seabiosaepollenites magnus n. g. n. sp. — Generotype
2., 3. Intratriporopollenites polonicus MAT 1961
4. Heliotropioidearumpollenites rotundus n. g. n. sp. — Holotype
5. Heliotropioidearumpollenites gracilis n. g. n. sp.
7. Plantaginacearumpollenites miocaenicus NAGY 1963
8. Scabiosaepollenites minimospinuosus n. g. n. sp. — Holotype

1. Zengévarkony 59. sz. f. 51,3—56 m
2., 3., 6., 7. Hidas 53. sz. f. 572,0—575 m

4. Hidas II. No 53.

5. Szaszvar 8. sz, f. 432,5—432,7 m

8. Hidas 53. sz. f. 147,5—148,6 m
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XLVII. Tiabla — Plate XLVII

., 5. Malvacearumpollenites rotundus n. sp. — Holotype
3. Olevidearumpollenites reticulatus n. g. n. sp. — Generotype
4. Heliotropioidearumpollenites gracilis n. g. n. sp. — Generotype
6. cf. Malvacearumpollenites sp.
8. Oleoidearumpollenites chinensis n. g. n. sp. — Holotype

1., 5. Szaszvar 8. sz. f. 433,8—434,1 m
2., 3. Komlé 120. sz. f. 178—178,8 m
4
6

. Zengé6varkony 59. sz. f. 67,5—70,5 m
. Zengbvarkony 59. sz. f. 56—60,9 m
7., 8. II. Almaspatak 1. m. 0,1—0,4 m
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g8—10.

12.
13., 14.
15.. 18;
16., 17.

L., 2.
13., 14.
5., 6.
T 16, A7,
8—10.

12.

15., 18,

3., 4.,

XLVHI. Tibla — Plate XLVIII

. Pteracanthopollenites discordatus n. g. n. sp. — Generotyep

o
£-

Cistacearumpollenites rotundus n. n. sp. — Generotype

. Plantaginacearumpollenites sp.
. Dipterocarpacearumpollenites hidasensis n. g. n. sp. — Generotype

Lobeliaepollenites erdtmani n. g. n. sp. — Generotype
Utriculariaepollenites elegans n. g. n. sp. — Generotype
Cichoriaearumpollenites gracilis n. g. n. sp. — Generotype
Cistacearumpollenites macrodurensis (P¥. et THoMs. 1953) n. comb.

Dipterocarpacearumpollenites spinosus n. g. n. sp. — Holotype

g.
Szaszvar 8. sz. f. 433,8—434.1 m

Zengovarkony 59. sz. [ 51,3—56 m

Hidas 53. sz. f. 126,6—132,5 m

Hidas 53. sz. f. 667,2—669,2 m

Hidas 53. sz. f. 572—5375 m

Koml6 120. sz, f. 372—374,4 m

Zengoévarkony 45, sz, f. 13,2—15.7 w0
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XLIX. Tabla — Plate XLIX

. Tubulifloridites grandis n. sp. — Holotype
. Tubulifloridites granulosus n. sp. — Holotype
. Tubulifloridites ambrosiinae n. sp. — Holotype

8. T'ricolporopollenites clethraceiformis n. sp. — Holotype

[
[=2]

<
[
~1

20, ¢

. Tubulifloridites anthemidearum n. sp. — Holotype
. Ericipites discretus (R. Pot. 1934) n, comb.
5. Spinulaepollenites arceuthobioides \W. Kr. 1962

Artemisiaepollenites sellularis n. g. n. sp. — Generotype

. Ericipites baculatus n. sp. — Holotype
. Caryophyllidites microreticulatus n. sp. — Holotype

. Zengovarkony 59. sz. f. 51.3—56 m
. Pusztakisfalu VI. sz
. Hidas :
. Zengévarkony 59. sz. f. 67,5—70.5 m
. Hidas 53. sz. f. 534—537 m

. Zengdvarkony 59. sz. f. 60.9—63 m

. Komlé 120. sz. f. 367.0—3747 m

f. 10,5—12,5 m
3. sz, f. 761—763,3 m

Hidas 53. sz. f. 572—575 m
Zengévarkony 59. sz, f. 63—65 m

. Zengévarkony 359. sz. f. 30,9—34 m
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L. Tabla — Plate L

. Fricipites hidasensis n. sp. — Holotype
. Caryophyllidites hidasensis n. sp. — Holotype
5. Chenopodipollenites maximus n. sp. — Holotype
. Chenopodipollenites multiplex (WEYL. et Pr. 1957) W. Kr. 1966
. Chenopodipollenites neogenicus n. sp. — Holotype
. Sapotaceoidaepollenites microrhombus (Pr. 1953) n. c. f. miocaenica n. f.
. Sapotaceoidaepollenites turgidus n. sp. — Holotype
. Sapotaceoidaepollenites obscurus (Pr. et THOMS, 1953) n. c.
. Sapotaceoidaepollenites cf. abditus (Pr. 1953) n. c.
. Sapotaceoidaepollenites rotundus n. sp. — Holotype
5. Sapotaceoidaepollenites biconus (Pr. 1953) n. ¢. — Redeposited
. Persicarioipollenites lusaticus W. Kr. 1962
. Sapotaceoidaepollenites kirchheimer: (TH. et Pr. 1953) n. c.
. Sapotaceoidaepollenites cf. sapotoides (P¥. et Tu. 1953) R. Por. 1960
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1.. 2. Hidas 53, sz. f. 600,5—602,3 m
3. Hidas 53. sz. f. 688—6885 m
4. 5. Hidas 53. sz. f. 558—561 m
6.,» 7. Hidas 53. sz. f. 134,8—135,5 m
9..*10. Hidas 53. sz. f. 147,5—148,5 m
11. Pusztakisfalu VI. sz. f. 225—25 m
12,13, Zengbvarkony 59. sz. {. 71,4—73 m
15. Pusztakisfalu VI. sz. f. 12,5—15 m
23. Hidas 53. sz. f. 572—575 m
. Zengbvarkony 59. sz. f. 35.8—105,6 m
. Zengévarkony 59. sz. f. 30,9—34 m
. Zengdvarkony 59. sz. f. 65—67 m
. Hidas 53. sz. f. 479.1—482 m
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14, 2
16.. 1
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LI. Tabla — Plate LI

. Porocolpopollenites hidasensis Nacy 1963
. Porocolpopollenites triangulus (R. Por. 1931) TH. et Pr. 1953
. Porocolpopollenites latiporis Pr. et TH. 1953

. Porocolpopollenites stereoformis PrLuc 1953
Porocolpopollenites vestibulum (R. Por. 1931) TH. et PF.

T'riporopollenites urticoides n. sp. — Holotype
Ulmipollenites stillatus n. sp. — Holotype
Zelkovaepollenites thiergarti n. g. n. sp. — Holotype
Zelkovaepollenites potoniéi n. g. n. sp. — Generotype
Faguspollenites gemmatus n. sp. — Holotype

. Hidas 53. sz. f. 572—575 m

. Hidas 53. sz. f. 667,2—669.2 m

. Zengdvarkony 59. sz. f. 65—67 m

. Komlé 120. sz f. 178—178,8 m

. Zengévarkony 59. sz. f. 30,9—34 m
. Zengbvarkony 45. sz. f. 17,2—178 m
5. Hidas 53. sz. f. 479,1—482,0 m

. Szaszvar 8. sz. f. 432,5—432.7 m

. Hidas 53. sz. f. 669,2—669,8 m

. Hidas 53. sz. f. 600,5—602,3 m

1953
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LII. Tdbla — TPlate LII

et
o)

Ulmipollenites maculosus n. sp. — Holotype
Ulmipollenites miocaenicus n. sp. — Holotype
Ubmipollenites undulosus WorLrr 1934

. Triporopollenites coryloides PFLuG 1953

. Faguspollenites virus n. sp. — Holotype
Carpinuspollenites carpinoides (Pr. 1953) n. c.
10. Ostryapollenites rhenanus (TrHOMS. 1950) n. c.

oo

(=2
~1 ©

»

11. Triporopollenites cf. robustus Pr. 1953

12, Betulaepollenites betuloides (Pr. 1953) n. c.

13. Betulaepollenites prominens (Pr. 1953) n. ¢. — Redeposited
14. Faguspollenites subtilis n. sp.

15. Tricolpopollenites liblarensis (THoms. 1950) TH. et Pr. 1953 ssp. fallax
(R. Por. 1934) TH. et Pr. 1953
16. Faguspollenites vivus n. sp. — Holotype
17. Tricolporopollenites henrici (R. Por. 1931) W. Kr. 1961
18., 19. Tricolporopollenites microhenrici (R. Por. 1931) W. Kr. 1961 ssp. ntra-
granulatus Pr. 1953

20. Faguspollenites crassus n. sp. — Holotype
21. Quercopollenites granulatus n. g. n. sp. — Generotype
22—24. Tricolporopollenites minimus n. sp. — Holotype

1., 2., 3., 4. Hidas 53. sz. f. 667.2—669.2 m
5. Hidas 33. sz. f. 135.5—137 m
6., 9. Pusztakisfalu VI. sz. f. 15—17 m
7., 10., 12. Komlo 120, sz. f. 178—178.8 m

8. s 53. sz. f. 73,3—89.5 m
11 53. sz. f. 118—126,8 m
13 r 8. sz. f. 433.6—433,8 m

14. Zengévarkony 59. sz. f. 71,4—73 m
15. Szaszvar 8. sz. f. 434,5—435 m
16. Zengdvarkony 59. sz. f. 65—67,5 m
17. Hidas 53. sz. f. 600.5—602.3 m
18., 19. Zengévarkony 45. sz. f. 8.6—13.2 m
20. Hidas 53, sz. f. 669,0—669,8 m
21. Hidas 53. sz. f. 147,5—148,0 m
22—24. Zengoévarkony 59. sz. f. 81—83 m
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LIII. Tibla — Plate LIII

1. Tricolpopollenites liblarensis (Tuomson 1950) Tu. et Pr. 1953 ssp.
liblarensis
,» 3. Tricolporopollenites asper (TH. et Pr. 1953) W. Kgr. 1961 — Redeposited
4., 5. Faguspollenites minor n. sp.
6. Faguspollenites tenuis n. sp.
7., 8. Tricolporopollenites villensis (THOMsON 1950) THoMS. et Pr. 1953
9. Tricolporopollenites microhenrici (R. Por. 1931) W, Kr. 1961 ssp. intra-
granulatus Pr. 1953
10. Quercopollenites robur type
11., 12, Tricolporopollenites densus (Pr. 1953) W. Kr. 1961 — Redeposited
13. Tricolporopollenites microhenrici (R. Por. 1931) W. Kr. 1961 ssp. intra-
baculatus Pr. 1953
14. Tricolporopollenites porasper PFLUG 1953
15., 16. Tricolporopollenites cingulum (R. Por. 1931) TH. et Pr. 1953 ssp. fusus
Troms. et Prruc 1953
17. Tricolporopollenites cingulum ssp. oviformis, massula
18. Quercopollenites petraea type
19. Tricolporopollenites cingulwm (R. Por. 1931) TH. et Pr. 1953 ssp. pusillus
(R. Por. 1934) TH. et Pr. 1953
20., 21. Tricolporopollenites cingulum (R. Por. 1931) TH. et Pr. 1953 ssp. ovi-
Sormis (R. Por. 1931) TH. et Pr. 1953

22., 23. Engelhardtioidites microcoryphaeus (R. Por. 1931) R. Por. 1960
24. Plicatopollis plicatus (R. Por. 1934) W. Kr. 1962
25., 26. Platycaryapollenites miocaenicus n. g. n. sp. — Generotype
27. Myricipites rurensis (Pr. et TH. 1953) n. c.
1. Zgv. 59. 56—-60,9 m; 2—3. H. 53. 7'), 759 m: 4—5. Zgv. 59.67.5—70,5 .«n; 6. K. 120. 37 m: 47\ 7"\
59. 65 —67 m: 9. Zgv., 45. 8,6— . Almaspatak 1.; 17— l.’. ll, 538. 5 78, 3 ¢
m; 14, Zgv. 59. 51,3 5 . Zgv. 59, 63—65 m: 3. &8,

.93, 837,9—839 m; 22., 23. 16,4—17.2 m, .‘4. /J_'\.-L)

m; 19. Zgv. 59 ]
Pkf. VI. 22.5—25 m.

7
13.2—13,7 m; 2526,
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L1V. Tiabla — Plate LIV

1. Juglanspollenites verus Raarz 1937

2. Caryapollevites simplex (R. Por. 1931) R. Por. 1960

. Juglanspollenites sp.

4., 5. Pterocaryapollenites stellatus (R. Por. et VeExiTz 1934) THIERGART 1938
6. Subtriporopollenites sp.

w

7. Pterocaryapollenites mecsekensis n. sp.
8. Pterocaryapollenites mecsekensis n. sp. — Holotype
9., 10. Momipites punctatus (R. Por. 1931) n. ¢. — Redeposited
11., 13., 14. Myricipites myricoides (KrEMp 1949) n. c.
12., 16. Alnipollenites verus R. Por. 1934
15. Pterocaryapollenites rotundiformis n. sp. — Holotype

1. Zeng6varkony 59. sz. f. 81—83 m
2. Zengbvarkony 45. sz. f. 13,2—13.7 m
3. Hidas 53. sz. f. 600,5—602,3 m

5. Pusztakisfalu VI, sz. f. 25—27 m

6. Hidas 53. sz. f. 761—763.3 m

7. Hidas 53. sz. f. 147,5—148,5 m

5. Hidas 53. sz. f. 667.2—669.2 m

9. Szaszvar 8. sz. f. 434,3—434.5 m

ir 8. sz. f. 433,6—433,.8 m

11. Zengdvarkony 45. sz. f. 16,4—17,2 m
12. Hidas 53. sz. f. &

13. Szaszvar 8. sz. f. 4¢ —432,7 m

14. Hidas 53. sz. f. 630,8—632,0 m

16. Szaszvar 8. sz. f. 433,6—433,8 m
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LY. Tabla — Plate LV

. Myricipites bituitus (R. Por. 1931) n. c.
Arecipites chamaedoriformis n. sp. — Holotype
Salixipollenites densibaculatus n. sp. — Holotype

Tricolporopollenites steinensis Pr. 1953

Tricolpopollenites parmularius (R. Por. 1934) TH. et Pr. 1953
. Polyporopollenites hidasensis n. sp. — Holotype

Arecipites zievelensis (Pr. 1953) n. c.
Avrecipites trachycarpoides n. sp. — Holotype

Tricolporopollenites granulatus n. sp. — Holotype
Sparganiaceaepollenites polygonalis THIERGART 1938

Trachycarpus fortunei H. WENDL.

. Sabalpollenites retareolatus (Pr. 1953) n. c.

Avrecipites tranquillus (B.. Por. 1934) n. c.
Monocolpopollenites observatus Pr. 1953

. Sabalpollenites papillosus (MURR. et Prruc 1953) n. c.
. Liliacidites ellipticus n. sp. — Holotype

Liliacidites ellipticus n. sp. — detail 2000 x

. Salizipollenites helveticus n. sp.

Hidas 53. sz. f. 494,8—1496 m
Zengdvarkony 59. sz. . 76—78 m

. Zengévarkony 59. sz, . 63—65 m

. Hidas 53. sz. f. 118—126,8 m

. Zeng6varkony 59. sz. f. 67.5—70.5 m
. Hidas 53. sz. f. 73,3—8¢
. Zengo
2. ZengOvarkony 59. sz. f. 81—383 m
. Hidas 53. sz. f.
. Zengévarkony 59. sz.
16.
. ‘Hidas 33. sz. f. &

23.

S5 m

arkony 59. sz. f. 44.4—44.7 m

L 51.3—56 m

—759 m
f

Recens

19. Szas

20.

21.

25.

Hidas 53. 5
Hidas 53, sz. f. 600,5—602.3 m
Pusztakisfalu VI. sz, . 15—17 m

— Generotype
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LVI. Tiabla — Plate LVI

Epidermisz — Epidermis

Ulmus bélsugir (tangencialis metszet) — Pith ray of Ulmus (tangential
section)

Pdfrany tracheamaradviny — Remnant of fern trachea

Pédlma edény-nyaldb — Vessel bundle of a palm

Carexr sp. gyokérepidermis sejtek — Cells of root epidermis of Carex sp.
Taxodiaceae szévetmaradviany laxodiaceous tissue fragment

. Levélsejt — Leaf cell

. Hidas 53. sz. f. 592,7—593,1 m
. Hidasbanya II. telep 3. minta

Hidas 53. sz. f. 665,1—666,8 m

. Hidasbanya II. telep 2. minta
. Almaspatak I1. 0.1—0,2 m
. Hidasbanya II. telep 53. minta
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