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BEVEZETES

gyakori tagjai. Kevés olyan lel6hely van, ahol hasznal tobb fajt talaltak, ezek nagy része is mezozéos
vagy eocén. A neogén nagy koviletgazdagsaga ellenére tobbnyire csak szdrvanyleleteket adott.
A Kozépsé Paratethys badeni emelete kivételes. Ebben eddig 120 kiilénb6z6 alakra bukkantak, ezek
kozul 102-t lehetett fajra vagy alfajra meghatarozni. A gazdagsag egyik oka a viszonylag keskeny
tengeragakban, tehat jorészt nyugodt kérilmények kozott lerakodott mészkévek nagy mennyisége.
Talan ennél is fontosabb, hogy sok jo leléhely olyan vilagvarosok kozelében (Budapest és Bécs) van,
ahol az &slénytani kutatasnak nagy a hagyomanya. A koévilt rakok vizsgalatanak is tobb mint egy
évszazados multja van itt. A régi kozlemények revizidjanak id6szer(i volta mellett a szerzg§ altal
0sszegy(jtott anyag is indokolta e munka elkészitését.

A szétszort lel6helyekrél szarmazd szorvanyleletek néha gyényord példanyokat adtak, ezekkel
foglalkozik a régebbi kézlemények jé része. Ennél fontosabbnak itélem azt, hogy egyes rétegek alapo-
san begy(jtétt anyagabdl, szamos faj alapjan, az egykori egyuttesekre is tudunk koévetkeztetni.
Ennek az elvnek alapjan néhany igéretes lel6helyet sokszor, egyeseket (Rakos, Ors vezér tere, Torok-
mez6, Tétényi-fennsik) szaznal is tobbszér meglatogattam, vagy viszonylag rovid idé alatt nagy
mennyiségl kézetanyagot gydjtottem, amit aztan késébb vizsgaltam at (Gross-Hoéflein). Mas, kevés-
bé igéretes vagy tavolabbi helyeket csak egy-egy, vagy néhany alkalommal vizsgaltam (pl. Méatra-
verebély—Szentk(t, Zebegény, Szob, Deutsch-Altenburg, Grobie). Ezért az dsszegy(lt anyag némileg
egyoldald. A budapesti fels6-badeni lel6helyekrél sokszorta tobb anyag gydlt 6ssze, mint a tavolabbi,
alsé-badeni rétegek j6 részéb6l. Ennek ellenére érdemes volt az egész ismert badeni anyagot egysége-
sen feldolgozni.

Tobb ezer példany (izolalt ollék, carapaxok, mas testrészek, ritkan teljes vazak) képezi a monog-
rafia alapjat. A 102 meghatarozhaté alak kézott 21 faj és egy alfaj ajnak bizonyult, s négy fajt nem
lehetett ismert nemzetségbe sorolni, ezért Uj genusként irtam le ezeket.

Célom az volt, hogy leirjam vagy revidealjam az 6sszes eddig publikalt, gydjteményekben elér-
het6, vagy Ujonnan gy(jtott tizlaba rakot, az elkialénilt ujjak kivételével. Az ujjak vizsgalata mind-
addig nem igér sok eredményt, amig a carapax vagy oll6 alapjan leirt rakokkal nem sikeril azokat
azonositani. Ezért az ujjakat csak akkor vizsgaltam, ha az adott réteg mas, felismerhet6 maradvanyt
is tartalmazott, s az ujjaknak azokkal val6 faji azonositasa valamilyen modszerrel lehetséges voit.

Cluster-elemzés segitségével értékeltem a rak-egyuttesekre jellemzé okoldgiai viszonyokat. Az
Osszetételukben egymashoz hasonl6 egyuttesek csoportjaira jellemzd (allandé és hiiséges) alakok mai
rokonsaganak igényeibdl prébaltam kovetkeztetni a bezardé kézetek lerakédéasakor uralkod6 viszo-
nyokra, figyelembe véve néhany, iledékkézettani médszerrel nyert eredményt is. Osféldrajzi és réteg-
tani kovetkeztetésre is jutottam.

Mind a gydjtés, mind a kiértékelés munkajat egyedul, szabadidében végeztem, csaknem harminc
éven keresztil. Munkamat azonban csalddom tagjai, sok baratom, hazai és kulfoldi kollégam 6nzet-
lentl tAmogatta. Neviket az angol szévegrészben sorolom fel, s ott kdsz6ndm meg segitségiiket.



A BADENI EMELET ES A KOZEPSO PARATETHYS

A béadeni emelet regionalis rétegtani egység, melynek érvényessége a Kézépsd Paratethysre ter-
jed Kki. Radiometrikus adatok alapjan nagyjabdl a 16,5—13,3 milli6 év kozotti id6tartamnak felel
meg. A Kozéps6 Paratethys a Karpatok ivkézi medencéjében és kilsé elémélyedéseiben levd belten-
ger, majd to6 volt, de elért a Balkan-hegység, Alpok és Dinari Alpok pereméig is. A Foldkozi-tengerrel
(a kutatdk egy része ezt még Tethys-nek nevezi) eleinte az 6s-Alpok északi pereme mentén hiz6dé
molassz-valyu kapcsolta 6ssze. Ez a tengerag azonban a badeni korszak kezdetére mar végleg elzaré-
dott. Az 8si Adriaval viszont valoszin(leg 6sszekottetésben maradt a Kézépsé Paratethys a badeni
korszak végéig. Kelet felé a Keleti Paratethyshez kapcsolddott ez a tenger, mely a mai Balhas-ton is
tul ért. A Paratethys két részének élévilaga erésen eltéré volt, kimutathaté faunavandorlasok (Kokay
J. szb6beli kozlés) ellenére, ami a két tengerrész 6nallésagat, viszonylagos elszigeteltségét bizonyitja.

A badeni korszak legnagyobb részében a tenger sotartalma az 6ceanokéhoz kozel allott, amit
valtozatos korall-, tengeri sin- és nagyon gazdag puhatestd fauna bizonyit. A kézéps6- és felsé-
badeni alemeletek faunaja azonban id6leges, néhany ezrelékes soOtartalom-ingadozasra utal. Az
oceanokéhoz hasonlé sotartalom bizonyitja, hogy a vilagtengerekkel egy vagy tobb tengerszoros
kototte dssze a Kozéps6 Paratethyst, amelyeken at az dceani eredetd viz bearamlott, s egyidejdleg,
folyamatosan 6mlott ki a felhigult vagy besirisodott tengerviz, a mai Gibraltari-szoroshoz hasonléan.
Ezt a kapcsolatot haromféleképpen képzelhetjuk el:

1. az Atlanti-6cean felé, a Féldkozi-tengeren és az 6s-Adrian at,

2. az Indiai-6cean felé, a Keleti Paratethysen és a Zagrosz-hegységgel parhuzamos valydn ét,

3. az Indiai-6cean felé, feltételezett molassz-valyukon at, melyek a Balkan-hegység, a Helleni-
dak, a Tauridak és a Zagrosz-hegység mentén huzédhattak.

A badeni id6szak nagy részében a Keleti Paratethys vize higabb volt, mint a Kozépsé Para-
tethysé. Ezért a sétartalmat stabilizald, dceanvizet szallité kapcsolat semmiképpen sem lehetett erre.
Minden valészinliség szerint a Foldkozi-tengerrel az dsszekottetés a badeni id6szak teljes tartama
alatt megmaradt, s ez biztositotta a viz alland¢ s6tartalméat. A puhatest(i faundban olyan nagy a ro-
konsag a két tenger kozott, hogy elszigeteltséguk aligha képzelhetd el. Kém zarhatd ki viszont, hogy
ezen kivil egy részben csdékkentsosvizi, részben talsés kapcsolat is megnyilt az indo—nyugat—paci-
fikus tertletek felé (Rogl—Steininger—C. Muller 1978).



A BADENI EMELET RAKJAIVAL FOGLALKOZO IRODALOM ATTEKINTESE

A. E. Reuss (1859) emlit el6szor egy rakot bécsi-medencei rétegekbdl, majd Wieliczkabdl (A. E.
Reuss 1867). R. Reuss (1871) szintén egy fajt ir le Baden mellél. Bittner (1877) volt az elsé, aki
tobb fajt emlit egyetlen lel6helyrél, Gamlitzb6l. Magyarorszagrél el6szér Brocchi (1883) ismertet
badeni rakokat : a budapest-rakosi vasuti bevagasbol hat aj fajt ir le és egy hetedikhez tartozo ollot
is dbrazol. Bittner (1884, 1893) tovabbi fajokat ir le kiillénb6zd lel6helyekrél.

Lésrenthey Imre egyike volt a harmadiddszaki rakok legsikeresebb kutatéinak. (Német nyelvi
kézleményeiben keresztneve német valtozatat hasznalta: Emerich.) Figyelmét elssorban a Kis-
svabhegyi (ma: Martinovics-hegy) paratlanul gazdag és j6 megtartasu felsé-eocén faunara fordi-
totta, a badeni (akkori megnevezéssel: felsémediterran) lel6helyekkel kevesebbet foglalkozott. Mégis
szamos Uj fajt irt le ebbdl is, s Ujra leirta Brocchi (1883) fajait is (Lérenthey 1897, 1898a, 1898b,
1898c, 1901a, 1901b). J¢ leirdsokat adott a lel6helyekr6l és rétegekrél, modem fejlédéstani elveket
vallott s kit(in6 formaérzékével a fajon beluli valtozékonysadgokat mindig jol felismerte. Mindezért
kora legmodernebb paleontolégusai kézott kell 6t szamon tartanunk. Hirtelen és korai halal szakitotta
meg munkajat. Befejezetlen, hatalmas kézirata a haborus id6k miatt sokaig kallédott, szerz6je halala
utan sok évvel K. Beurlen rendezte sajté ala (Lérenthey—Beurlen 1929). Ezt a munkat sok
tekintetben kitlinéen végezte, de sajnos nem vizsgalta meg a kéziratban talalt dbrdkat. Lérenthey
életében megjelent cikkeinek rajzait mindig gondosan ellendrizte, ezek a képek mind kérvonalukban,
mind részleteikben nagyon hiek. A posztumusz mdvében leirt 4j fajok abrait azonban valészin(leg
mas rajzolta, mint a régebbieket, s azok, ellen6rzés hijan sajnos megbizhatatlanok, sokszor hasznal-
hatatlanok. Feltehet6, hogy éppen azért késlekedett a kdzléssel, mert Ujra akarta rajzoltatni ezeket.
Példaul a Galappa heberti faj jobb oll6janak képe (L6renthey—Beurlen 1929, 6. tabla 11) — mely
régebbi kézleményébdl szarmazik — kit(in6, mig a 12. képen bemutatott bal oll6 alig hasonlit az
eredetire (vesd 6ssze a XXXV II1* tabla 4. és 6. képeivel). A mliben (L6renthey™—Beurlen 1929)
leirt Uj fajok szerzdiként az irodalom csaknem kivétel nélkil Lé&rentheyt és Beurlent idézi.
A szbovegbdl azonban egyértelmlen megallapithaté, hogy a leirdsokat Lé&renthey fogalmazta,
Beurlen pedig nem valtoztatta meg azokat (Lé6renthey—Beurlen 1929, p. 8), mivel a megvaltoz-
tatott szbvegrészeket a kdnyvben szogletes zardjelbe tette Beurlten, ilyen pedig a badeni rakok le-
irdsanak szovegében nincs. Ezért a Zooldgiai Nomenklatira Nemzetkdzi Kodexének (Stoln et al.
1961) 50. cikke értelmében egyedil a magyar kutatoét illeti meg a szerz6ség a kovetkezd fajoknal:
Dorippe margareiha, Portumnus tricarinatus, Portunus rakosensis ( = Liocarcinus r.), Zozymus mediter-
raneus (= CMorodiella m.), Microcorystes latifrons ( = Corystes 1.), Maia biaensis (—Maja b)), Maia
imngarica ( = Micippa h.), Galappa praelata és Calianassa pseudorakosensis (= Callianassa ps.).

Ezalatt Ausztridban Toula (1904), majd Grlaessner (1924, 1928, 1929) foglalkozott badeni
rakokkal, az utobbi szerz6 a teljesség igényével. Munkajukat a masodik vilaghaborud utan Bachmayer
folytatta (Papp et al. 1947, Bachmayer 1953a, 1953b, 1962, Bachmayer—TollImann 1953, Bach-
mayer-K upper 1952). Anyaganak jelent8s részét egy lelkes amatér, K. Oroszy gyUljtotte. Az 1950-es
évekig tehat a kutatadsok nagyrészt Magyarorszagra és Ausztriara korlatozodtak. A hatvanas évek-
tél azonban a vizsgalat a Kézéps6 Paratethys egészére Kiterjedt (Forster 1979a, 1979b, Janakevics
1969, 1977, Stancu—Andreescu 1968, Muller 1979b), de e sorok iréja tovabbra is féleg magyar-
orszagi anyagon dolgozott (Muller 1974a, 1974b, 1976a, 1976b, 1979a).

A badeni rakok kutatasanak hagyomanya tehat joval tébb mint szaz esztend8s. Ennek ellenére
kevés szerzf foglalkozott a témaval, s a kézlemények szama sem nagy.

* Romai szammal sajat fényképtablaimat jelélom.



A BADENT EMELET RAKJAINAK GYUJTEMENYI LELOHELYEI

A régebbi mivek revizidja érdekében a tipuspéldanyokat meg kellett vizsgalnom. Ezért hazai és
kalfoldi gydjteményeket latogattam meg, vagy ott dolgozokat kértem masolatok kildésére. A nagy
valdszin(iséggel elveszett anyagokon kivil csaknem minden példanyt sikerult megvizsgalni. A leird
részben ezt a kérilményt ,material seen” (latott anyag) szavakkal jel6lom.

Lérenthey (1897, 1901a, Lé6renthey—Beurlen 1929) anyaga rendezett allapotban a Foéldtani
Intézet gyljteményében van (az intézmények levélcimét az angol szévegvaltozatban adom meg).
SajatgydljtéséteredetilegaPazmany Péter Tudomanyegyetem (ma E6tvds Lorand Tudomanyegyetem)
6slénytani Intézetében tartotta, ezt késébb, részletekben, atadtak a Fdéldtani Intézetnek. Annak
ellenére, hogy az egyetemi gydjtemények altalaban nem bizonyultak biztonsagosnak tipusanyagok
tarolasara, a veszteség mérsékelt, kilonésen, ha kilfoldi esetekhez hasonlitjuk. A kovetkezék vesztek
el: Microcorystes latifrons holotypus (= Corystites |., még a szerzd életében elveszett, 1 L6renthey —
Beurlen 1929, p. 138.), Portumnus tricarinatus holotypus, Maia biaensis holotypus (de ennek gipsz-
masolata megvan), és Calianassa ralcosiensis holotypus. Az els6ként emlitett két fajbdl sajnos Gjabb
példany sem kerilt el6 azéta. Ezzel szemben Brocchi (1883) példanyainak sorsa ismeretlen. Anyagat
Hebert és Mtjnier-Chalmas gy(lijtotték, s Szabs (1879) még latta a példanyokat a Sorbonne gydjte-
ményében. A két geologus magyarorszagi gyljteményének nagy részét megtaldltam a Université
Pierre et Marie Curie-n, az Institut de Macropaléontologie mzeuméaban (a Sorbonne egyik jogutodja),
de egyetlen rak sem volt ott. A példanyok valészinlleg elvesztek, mas parizsi gyljteményben sem
tudnak roéla.

Glaessner (1924, 1928) és Bachmayer (1950, 1953a, 1953b, 1962, Bachmayer—Tollmann
1953, Bachmayer—K upper 1952) anyagai val6szinlileg hianytalanul megvannak a bécsi Natur-
historisches Museum gydjteményében, az anyag jelentds részét lattam (lasd a leiré részben). A. E.
R euss (1859, 1867) és R. Relss (1871) tipusanyagai valészin(ileg elvesztek. Ezeknek legaldbb egy
része magangydjteményben volt. Bittner (1877, 1884, 1893) tipusainak sem sikertlt nyomara buk-
kanni, kivéve a Banidina rosaliae Bittner 1884-ét, melynek syntypusai a Geologisches Bundesanstalt
gylijteményében vannak (Stojaspal 1975), valamint a Cancer illyricus Bittner 1884 holotypusat,
melyet az Universitat Graz gyljteményében 6riznek. Bittner tdbbi anyaga, legalabbis nagyrészt,
szintén a Geologisches Bundesanstalt gyljteményében volt, a szerz6 eredeti kdzlései szerint*. Forster
(1979a, 1979b) lengyelorszagi anyagat az Uniwersytet Warszawski gy(jteményében 0&rzik, mig
Janakevics (Yanakevich 1969, 1977) anyaga Tyiraszpolban, a Goszpedinsztitut-ban van. A Ko-
JUMDZSIEVA gy(jtétte bulgariai anyagot (Mutter 1979b) a Szoéfiai Egyetem gy(jteményében 6&rzik.
A szerz6 sajat anyagat a Természettudomanyi Mizeum Fold- és Oslénytaranak feliigyelete alatt, rész-
ben a muzeumban, részben lakasan tartja, mint a M(vel6désiigyi Minisztérium altal védetté nyilvani-
tott gydjteményt.

Minden elérhet6 tipuspéldanyrdl, de legalabb egy syntypusrol (a leir6 rendszertani részben ezt a
koéralményt mint ,material seen” tintettem fel) szilikongumi 6ntémintat készitettem, kivéve a Maia
oroszyi (= Pisa 0.) és a Necronectes schaffen torékeny példanyait. Ezért, tudoméanyos célra, kérésre,
ontvényeket kuldok.

* Lasd az ,Addendumot”.



MUNKAMODSZEREK, PREPARALAS

A legtobb példanyt felszini feltarasokban gydjtéttem, melyek kozil tébbet sokszor felkerestem.
Lehet8leg nagyobb témboket feszitettem le kiblGvésok faldbdl, melyeket aztdn 4—5 cm-es darabokra
apritva, binokularis fejnagyité segitségével (1,5—3X-0s nagyitassal) atvizsgaltam. A lenyomatokat
és toredékeket is eltettem. A szabad szemmel lathaté kézettani jellegek alapjan elkilénithetéd minden
egyes réteget kulén gydGjtottem, esetenként azonban, a rétegenkénti gy(Gjtéstél szigoruan elktlonitve,
rézsalabi tormelékbdl is vettem anyagot, s kés6bb is tekintettel voltam annak kevert voltara. Az egy-
ségesnek tekinthet6 rétegek vastagsaga 10 cm és 5 m kozott valtozott a gyakorlatban. A késébbi Ki-
értékelés igazolta (4. tablazat), hogy a faunaegylttesek tipusai és a kézettani jellegek kozt szoros
kapcsolat van, tehat az tledék jellege fligg a lellepedés kérulményeitél, melyek viszont az élévilagot
szabalyoz6 kortlményekkel vannak 6sszhangban. Ezért a praktikus szempont (a réteg helyszini
azonositasanak és elkuldnitésének lehet6sége) az 6koldgiai feldolgozas igényeit is kielégitette.

Ha a rakpancél puha, rossz megtartasu volt, sokszor nem lehetett a kemény kézetet réla eltavoli-
tani. llyen esetben a lenyomatrdl tisztitottam le a héj maradvanyait, s szilikongumival 6ntvényt ké-
szitettem réla. igy ugyanannak a példanynak kiils6 és bels6 oldalat egyarant lehetett tanulmanyozni.
A gumi odatapadasanak elkerilésére higitott szintelen nitrozomanccal itattam at a lenyomatokat. Ha
a héj jo megtartasu volt, akkor a szokasos eszkdzokkel, féleg tlkkel, vibro-tool-lal, csipéfogoval, vésé-
vel preparaltam. A héjakrol szintén szilikongumival készithet6 negativ 6ntéminta, amit aztan gipsz-
szel dntdottem ki, masolat készitése céljabdl. Buborékok képzddése ellen mind a folyékony gumit,
mind a gipszet finom, de er6s sortéjl ecsettel kentem fel. A gipszéntvényt szaradas utan higitott zo-
manccal szilarditani kell, hogy mianyag éntvényekkel egyenlé szilardsagu, de optikailag kedvezébb,
atlatszatlan fehér példanyokat kapjunk. Ontvény készitésére még epoxigyanta is alkalmas (a M-
anyagipari Kutaté Intézet altal gyartott FM-4 és T-30 jelG komponensek titandioxid-liszttel keverve
Kis viszkozitasu anyagot adtak, melyet centrifugaval lehetett a finom résekbe bejuttatni), szilardulas
utan a kézetanyagot sésavval kell eltavolitani. Ez az eljaras f6leg korall-lenyomatok kiéntésére volt
alkalmas, de rakok esetében is jol hasznalhatd. A szilikongumi-dntvényt toluolba vagy toluol-tartalmu
nitrohigitéba aztatva mintegy 1,4-szeres torzuldsmentes linearis duzzadéast lehet elérni. Az eljarast
megismételve, 5—8-szoros méretli 6ntvények készithet6k.

Ha a kézetanyag laza (mészhomok, homok) volt, a vazak pedig elég szilardak, szitalassal is gy(j-
tottem. llyen esetben a kis példanyok megtalalasanak val6szinlsége nagyobb, mint kalapéaccsal tor-
ténd gydjtésnél, ezért a szamszer( kiértékelés érdekében a példanyszamokat korrigalni kellett (20.

old.).



A FONTOSABB LELOHELYEK LEIRASA

A lel6helyeket, illetve a tobb rétegbdl all6 helyeknél az egyes rétegeket koddal jeldltein, mely
egylttal a leltari szam els6 tagja is (1. tdblazat). Ugyanez a kéd szerepel az egyuttesek értékelésénél
is. Az egyes rétegekbdl gyjtott rakfajok felsorolasat az angol szévegrészben adom, néhany, kisebb
jelent6ségl kulfoldi lel6hely leirasa is csak ott szerepel.

A Budapest kornyéki kibuvasok adtak a feldolgozott anyag zémét (1. abra).

A Tétényi-fennsik (2. abra) egri és neogén kézetekbdl all6 magaslatan a badeni rétegek, kis
vastagsaguk miatt, csak kis foltokban és savokban bukkannak el6. A Kamaraerdei Ut bevagasa
(MK, 2. 4bra) ma is hozzaférhet6. Kordbban Katona Ut (Militarstrasse) néven szerepelt (L6renthey
1911). Ma csak két réteg lathato (3. abra), az MK jeld 1 m vastag rosszul osztalyozott kavicshél allo
konglomeratum, melybe korall-lenyomatok (Tarbellastraea sp., Porites sp., Siderastraea sp. és egy
Tarbellastraea-habitusu, de valészinlleg mas nemzetséghez tartoz6 zatonyépité korall) telepllnek
lencsésen, kimosott helyzetben. A feltaras északi végén azonban Poritea sp. €16 helyzetben betemetett
oszlopai lathatdk.

A rakok leirasa kapcsan Kokay (in Muller 1976a) felsorolta és kiértékelte a puhatest( faunat.
Szerinte a viz 30 méternél Iényegesen sekélyebb, jol mozgatott, oxigéndus volt, éceadnihoz kozelalld
sotartalommal. A korallos réteget 1,5 m vastag mészhomokkd fedi (MKF), gyengén diszkordansan.
Kézettanilag mikroonkoidos vaztérmelékes ,grainstone”. A Balatoni Ut és a Szabadkai Ut csatlako-
zasanal lev6é bevagasok (MF, 2., 3. abra) ma is hozzaférhetfek, alapszelvénnyé kiépitve. A rétegsor
egy részét, az akkor meglevd, sekélyebb feltdrasok alapjdn Schafarzik—Vend1 (1929) is ismerteti.
A szirke, nagy Pectinidae fajokat tartalmaz6 eggenburgi kord homokot diszkordansan fedik itt a
badeni rétegek: rosszul osztalyozott durva kavics, 20 cm-t elér6 nagysagu gorgetegekkel, melyek egy
részét kagylok fuartak meg. Erre 0,8 m vastag homokos—kavicsos mészké (MFK) telepul, sok Glycy-
meris-lenyomattal. Puhatestliit Kokay vizsgalta (in Muarter 1976a). A koévetkez6 1,6 m vastag
szint puhabb és keményebb rétegekbdl allo, az el6bbinél kevésbé kavicsos és homokos mészk6. Ezek-
b6l kilén nem tudtam gydjteni rakokat, de a rézs( labanal talalt tombokb6l vettem mintakat. Ez
a kevert anyag kapta az MFA jelet. A bevagas legfels6 rétegét mas feltarasban vizsgaltam (MM, MB).
A feltarastdl nyugatra egy kisebb gédérben kvarchomokkd fedte az el6bb emlitett rétegeket (MA).
K 6kay idézett leirdasa, mely az MFK rétegre vonatkozott, az MA és MFA egylttesekre is érvényesnek
latszik: szerinte az 6ceanihoz kozelalld sétartalmu, er6sen mozgatott vizli kdérnyezetben rakdédott le
az Uledék, 30 méternél sekélyebb tengerben. A rétegben a kavicsszemek nagysaga dél felé csokken,
ami valészindleg azt jelenti, hogy észak felé kavicsos anyagbdl allo part lehetett (valdszin(leg karpati
koru rétegekbdl eredé kaviccsal), s a viz enyhén mélyult dél felé. A nem talsagosan nagy hullamener-
gia a kavicsokat csak néhanyszor tiz méter tavolsagra tudta elhordani, igy a délebbi részeken mar
csak homokkdvet taladlunk.

A kvarcszemcséket tartalmazo rétegek feddje tiszta mészhomokkd, melyben sztromatolitok és
onkoidok vannak (MB és MM). A kis godroket, melyekben ezek fel voltak tarva, mar nagyrészt
betoltotték, de a felszinen elszort anyagbdl még lehet gydjteni, a sztromatolitok pedig nagy tertleten
a felszinen lathatok. A képz6dmények kriptalga-Foraminifera eredetliek (Lelkes—Muller in press).
A beégyazé kézetanyag mikroonkoidos ,grainstone”, sok puhatestl-lenyomattal, féleg Gerithium-
mal. A réteg vastagsaga NyDNy felé csokken, s ugyanarra a fennétt sztromatolitok helyét fokozato-
san gombszerd, gorgetett onkoidok valtjak fel, melyek szama, ha tovabbhaladunk, egyre cstkken.
Mindebbdl partkdzeli, sekélyvizl tengerrészre gondolhatunk, ahol a fenék dél felé mélytlt, hasonléan
ahhoz a helyzethez, amire a feki homokos—kavicsos kézetek alapjan kovetkeztettink. K okay (in
Mualter 1974a, p. 119) a puhatestliek alapjan sekély szublitoralis tengerre kévetkeztetett, 26 —28%0-
es sotartalommal. A Gerithium-ok gyakorisaga s(r( alga vagy tengerif( boritast jelez. A tizlaba rakok
fajainak szama is novekszik dél felé. A szelvény déli végén a fent emlitett réteget részben fedi, részben
pedig helyettesiti egy finomszemd, rosszul osztalyozott szemcsékbél képzddott mészhomokkd, mely
sosem tartalmaz makroonkoiclokat (MDG). A rakokon Kkivil ott talalt faunaelemeket K 6kay hata-
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rozta meg (in Mutter 1974b, p. 275). Szerinte a viz 30—40 méternél sekélyebb volt, a s6tartalom
kozel allott az 6cednihoz, de idénként valtozott.

Di6sdon (2. abra), a Tétényi-fennsik déli részén kis tertleten bukkannak ki a badeni kézetek az
Orszagos Erc- és Asvanybanyak elhagyott kéfejtéjében (,krétabanya”) és a Tégla- és Cserépipari
Troszt mikdéddé homokbanyajanak fels6 peremén. A pannoéniai homok itt jelentés ugrémagassagu vetd
mentén érintkezik a badeni, és az arra er6s diszkordanciaval telepll6 szarmata mészkdvekkel. Az
MDZ jell leléhely a vet6 mentén van, a homokbanya peremén. A kemény, tomor mészkd vastagsaga
két méternél tobb. Tarbellastraea sp., Porites sp. s két masik zatonyépitd korallfaj lenyomatanak t6-
megét tartalmazza, mind kimosott helyzetben. A beagyaz6 anyag zome rosszul osztalyozott, s egyes
lencsékben tartalmaz rakmaradvanyokat, kéztlik igen nagy példanyokat is. A kéfejté egy masik ré-
szén néhany témb masfajta faunat tartalmazott (MND), mely valészin(leg fiatalabb a korallos réteg-
nél, de kapcsolatuk fedett.

Bian (1. dbra), a Tétényi-fennsik nyugati nydlvanyainal badeni és szarmata rétegek tléinnek ki a
~Nyakask8” nevd szikla korul. Ezt Stratjsz (1924) és Schafarzik—Vendl (1929) irtak le a legrész-
letesebben, a kordbbi irodalom megemlitésével. A legalso feltart réteg a szikla alatti arokban bukkan
ki Kis fellleten: sziurke aleurit, aleuritos homok (MNA). E folott négy méter vastag homokos mészkd
kovetkezik. Ez gazdag puhatest(i faunat tartalmaz lenyomatok formajaban (MN).

Budapest keleti részén, a klasszikus réakosi vasuti bevagas kérnyékén van az a lel6hely csoport,
mely a Paratethys leggazdagabb és legszebben megtartott rakanyagat adta (1., 4., 5. dbra). A réteg-
sorokat szamos cikk targyalja, legujabban, ésszefoglal6 igénnyel Kokay J.—Mihaly S.—Muller P.
(in press) irtak le. Kébanya-fels6 és Rakos vasutallomasok kézott van a delta alakd bevagas, melyet
a mult szazadban mélyitettek, s azota is tobbszoér bévitettek. A ma is hozzaférhetd alapszelvény
badeni és szarmata rétegeket tar fel. Szabo (1879), Franzenaix (1881), Vadasz (1906), majd a leg-
részletesebben Schafarzik—Vendl (1929) irtak le e szelvényt. Brocchi (1883) faundjat is itt gydj-
totte Hebert és Munier-Chalmas. Az MRC jel( réteg alatti szintek (5. abra) tufaeredet(i asvanyokat
is béven tartalmaznak, melyek részben a feki karpati (?als6-badeni) ,Tari Dacittufa Formacio”
anyaganak athalmozasabol, részben Uj kitérésekb6l szarmazhatnak. A felsé6bb, MRF jel(l réteg biotit-
janak kora ugyanis lényegesen fiatalabb (13,4 + 0,6 millié év a szomszédos, Keresztari uti feltaras
azonos, MEG jel(i rétegébdl vett minta alapjan), mint az MRZ jellG réteggel egyidés Cepaea-s tufité
(15,6 + 0,8 milli6 év, Balogh—Arvané-Sés—Pécskay 1980). Valdszind, hogy a mélyebb szint biotitja
csaknem kizarolag a régebbi tufak athalmozasabdl ered, a fels6 rétegé pedig zommel friss kitorés ter-
méke. A bevagas keleti részén a feki riolit- vagy dacittufat diszkordansan Porites-es korallzatony
fedi, 1,5—2 méter vastag lencse alakjaban (MRZ). Porws,4+lenyomatokon kivil mészalgak (?Neo-
goniolithon), kevés Bryozoa és mindossze két toredék Tarbellastraea kerilt el6. Az 5—10 cm vastag,
0,5—1 méter magas korallagak eredeti helyzetikben agyazdédtak be a tufitos mészkébe. A Porites-1
eredetileg Millepora-naik hataroztak meg (Lé6renthey—Beurlen 1929, p. 35), de Hydrozoa-marad-
vany itt egyaltalan nem kerult el6. A korallzatonyt részben helyettesiti, részben fedi az MR45 és
MR8 jelG homokkd, mely kézépszemd, er6sen bioturbalt, rosszul rétegzett. Ebben a rakok kit(iné
megtartastiak. A homokkoévet homokos mészké fedi, melynek alsé részében a Linga colwmbella
(Lamarck) a leggyakoribb puhatestéi, mig felsé része osztrigapadokat tartalmaz (MRL. ill. MRO).
A kvarc- és egyéb terrigén szemcsék mennyisége felfelé csokken. A vasuti bevagas legvastagabb rétege
a mészkore teleptld finomszemd, rosszul osztalyozott tufitos homokké (MRF). Ugyanez a réteg a
Keresztdri Gton is lathaté (MEG). Jellemz8 a tomeges Gallianassa-ksasnyom ( Opttiomorpha). Gya-
koriak a nagy Pectinidae fajok és a szabalytalan stnok.

A homokkoévet tiszta mészkd fedi (MRC). Gyakoriak benne a Cardium (is Cerithium fajok. K&-
zettanilag mikroonkoidos vaztérmelékes ,grainstone”. Erre kereszt- (ferde) rétegzett mészhomokk®
telepul, melyben egy 5—15 cm vastag réteg tdmegesen tartalmaz makroonkoidokat, melyek elérik a
20 cm-es méretet is (MRS), hasonldéan a Tétényi-fennsik megfelelé rétegéhez (MB). A beagyaz6 kézet
mikroonkoidos vaztérmelékes ,grainstone”, kevés ooiddal (Lelkes—Muller in press). Az e folott
telepil6 rétegekbdl még nem kerult el6 rak-maradvany.

Mintegy egy kilométernyire Rakostol az Ors vezér tere kornyékén szintén gazdag lelGhely-
csoport volt, de az épitkezések befejeztével ezeket mind betemették. Az utdbbi hisz évben sok arkot
és alapgodrot astak itt, de mar a hdszas években is kerilt el§ anyag. A rétegsorokat és faunakat
Strausz (1927), Bartko—Kokay (1966), Mihaly (1969), Muller (1976b, 1979a) és Kokay—
Mihaly—Muller (in press) ismertették. Az als6 homokos rétegek nagyjabdl egyformak voltak vala-
mennyi feltarasban, mig afelsd tiszta mészkovek faciese helyrél helyre valtozott. A legalsé rak-tartalmu
réteg vékony korallos tufds mészkd lehetett, de ezt csak a Kerepesi it mentén mélyitett csatorna-
arokbdl kidobott anyagban sikertlt felismerni. Szegényes rakanyaga az MRZ leléhelyéhez hasonlo.
E folott mintegy 2 m vastag homokos mészké (MKC) telepilt, ez a Kerepesi Ut mentén volt feltarva.
Ez a rakosi MRL és MRO rétegeknek felelhet meg, de azoknal mozgatottabb, sekélyebb vizbdl Gleped-
hetett le. Jellemz6 puhatesti a Glycymeris obtusatus (Bartko—K okay 1966). A mészké feddje
4—5 m vastag laza, kdézépszeml homok, melyet a Gyakorlé uton (MGY) és a Sugar Uzlethaz pince-
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tombjében (MOH) tartak fel (4., 5. dbra). Megjelenésében ez kvarchomoknak tlinik, de kvarctartalma
alig 5%, a tobbi viztiszta szemcse kézetlivegnek bizonyult (Ravaszné Baranyai L. szobeli kozlése).
CaCOj-tartalma 40% koruli, ezenkivul foldpatok, csillamok és agyagasvanyok mutatkoztak a ront-
gen-diffraktogramon, tehat sok benne a vulkani eredetl anyag, de erételjesen atmosva. A finomabb
szemcsék az egykoru MRF réteg anyagaban keresenddk. Az er6teljes &tmosas és az abbdl kdvetkezd
viszonylag jo osztalyozottsdg nem a hullamenergianak, hanem a bioturbaciénak a kdévetkezménye.
Nagy Pectinidae fajokat, tengeri sindket és Foraminiferdkat tartalmaz. A rakok aranylag jo meg-
tartasuak voltak, ezért itt szitalassal lehetett gydjteni.

A homokot mészk8sorozat fedi, két kiillénbdz6 helyen mas-mas kifejlédésben. A Gyakorl6 atnal
(5. abra) a homokra 0,4 m vastag, rakokat nem tartalmazo6 Ervilia-s mészké telepul, ezen pedig a fel-
tarasban 0,5—0,8 m vastagsagban lathat6, Cernnwmur-lenyomatokat témegesen tartalmazé mészkd
(MGF) fekszik, melyben makroonkoidok vannak, mészhomokké—kavics vagy ,black pebble” mag-
gal (Letkes—Muller in press). A Sugar Uzlethdznél a homokot vékony tufitréteg fedi. Ezen 22 m
vastag, részben laza, szétes6, részben cementélt mészhomokké (MOE) fekszik (5. abra), mely a Gya-
korldé uti MGF mészkével gyakorlatilag egykord. Ez vaztérmelékes ,grainstone”, kevés mikroonkoid-
dal. Jellemzéek a kis osztrigadk, Chlamys fajok, Cardium, szabdalyos siinék, Lingula sp. A rakok meg-
tartasa tokéletes, s ahol a k6zetanyag laza volt, ott szitalassal lehetett gydjteni. A Paratethys leg-
gazdagabb ismert rak anyaga innét szarmazik.

A Mez6 Imre Gton mélyult a Metré H. 34 sz. furasa. Negyedid6szaki homok és kavics alatt finom-
szemU aleuritos homokkd és mészhomokkd valtakozik (Kokay, szobeli kozlés), mely alatt tarka,
kozéps6-badeni agyag és aleurit teleptl. A felsé-badeni rétegekben 25,8 és 33,0 m kozott (MH34)
taldltunk rakokat. A Telepy utcaban (MTE, 1. 4bra) a szizad elején osatornaarokbdl egyetlen rak faj
kerult elé. A feltarast Schafarzik (1903) irta le.

Visegradon (6. 4bra), a Fekete-hegy oldalaban rosszul feltart badeni rétegsor talalhaté (Schaear-
zik—Vendl 1929, Scholz 1970, Bartdi—K okay 1970). Valdszinileg ez volt Reuss (1872) ,Nagy-
maros” megjeldlésti koralljainak tipuslel6helye is. Andezittombds—kavicsos tutitokat alsé-badeni
margas, tufitos mészkovek takarnak. Ezek als6bb része (MV) korallos, gyakoribb alakok: Tarbella-
straea sp., Favia magnifica Reuss, Stylophora subreticulata R euss, Porites sp. A mészkovek fels6bb
része (MVA) voros-mészalgas. A feltarasok hianya miatt a tényleges rétegsort nem lehetett felvenni.
A rdkok megtartasa mindkét rétegben gyenge, de az MV mészk6 faunaja fajokban gazdag. Torokmezén
(6. 4bra) mindmaig nem ismertetett Uj lel6helycsoport van a turistahaz kdzelében. Az Gj Gt bevagasa
(MTH) Heterostegina giganteoformis Papp 6ridas Foraminiferat tartalmazé tufas mészkében van. Innen
500 méterre északra ma mar nagyrészt betoltétt kis kéfejt6 (MTZ) korall-lenyomatokban gazdag
mészkovet tart fel. Mintegy 20 korallfajt lehetett elktiloniteni, gyakori a Stylophora subreticulata
R euss, Tarbellastraea sp., Montastraea sp. és egy vékony, lemezszer( alak, mely Nagyhéflanyban
(MNH) is el6fordul. A rakok megtartasa aranylag gyenge. Tovabb északra egy anyagnyer4-gédor (a
helybeliek megnevezése szerint ,murvabanya”) (MTM), mintegy 3 m vastagsagban tufitos Mollusca-s
margat tar fel. Ennek nannofloraja alsé-badeni jellegl (Nauymarosi, szébeli kozlés). Zebegényben,
a bakokuti (b6szobi) kéfejt6 (MZZ, 6. abra) lagy, voros-mészalgas agyagos mészkovet tar fel, melybe
4 m vastag, kemény, tiszta mészkéréteg teleptl. Ez a mikrites mészhomokké tele van egy Kicsiny,
elagaz6 ahermatipikus korall lenyomataival, mely egyes mai Ocwlina fajokhoz hasonlit. Kevés
Porites sp. tarsul hozza. A rakok ebben a korallos mészkében vannak, kisebb lencsékben. A szobi
(MSZ, 6. abra) leléhely a puhatestli maradvanyokrdél ismert. Valoszinlleg kdzéps6-badeni (Kokay,
szbbeli kozlés). A Damasdi-patak bevagasaban alul sziirke, feljebb sarga laza homokké telepil, kb.
6 m vastagsagban. Erre 0,1 m vastag lumasella, majd 0,5 m vastag sotétbarna faunas tufit tele-
pul. Mindegyik rétegben van rak, de a puhatestliekhez képest nagyon kevés. Eddig csak ollokat
taldltam.

A Matra északnyugati vége és a Cserhat csatlakoz6d része (7. abra) szintén szép rak anyagot
adott. A terlletet Noszky (1940, pp. 102—113.) és Hamor (in press) irta le. Matraverebély—Szent-
kdaton a Szent Laszlo-forrasnéal és a Meszes-tet§ oldaldban a Noszky-féle ,bazisréfegek”, homokko-
vek, homokos és margas mészkovek tartalmaznak rakokat. Sdmsonh&zan a Természettudoméanyi
Muzeum gydjteményében levé anyag céduldi szerint két lel6hely van, ezek kozil az egyik fekvése
ismeretlen: Halasté-hegy, bazishomok. A masik lel6hely: CslUcs-hegy alja, kis kéfejté a Kis-Zagyva
volgyében, s talan azonos Hojnos (1923, 1933) feltarasaval.

Nyiradon (MNN) a falu temet6jétél 500 méterre nyugatra (8. abra) a Simeg felé vezetd orszag-
Uton Kis bevagas van. Egyetlen réteget, durvaszem( mészhomokkovet tar fel mintegy 2,5 m vastag-
sagban. Ebben nagy puhatestiiek és néhany koralltelep lenyomata talalhatd. Ezek még nincsenek
meghatarozva. Balatonakalin, a BAK-40. sz. faras (BAK) szarmata és badeni rétegeket tart fel
(Kokay, szbbeli kozlés). Ebben a 35—38 m kozti szakaszon voltak rakok. A Mecsek hegységben,
Kishajmas—Szatina és Husztdt allomasok kozott az Gj palyanak mély bevagast astak a 70-es évek-
ben, ?als6-badeni homokkdben. Itt Sort P. gy(jtott rakokat.

Fertérakoson az FRK-21. sz. furas (9. abra) vastag ?kozéps6-badeni mészkovet harantolt, mely-
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ben alig volt gerinctelen makrofauna, zémmel vorés-mészalgas mészk6bdl allott a rétegsor, melyben
268 m-nél mintegy 20 cm vastag zatonymaradvany teleptlt (olisztolit?), rakokkal.

A hazai leléhelyeken kiviul azokat a kalféldi feltarasokat emlitem meg, ahol gy(Gjtéttem. Nagy-
hoflanyban (9. abra) (Gross-Hoflein, Burgenland) a ,,Fenk” cég nagy ké6fejtéjét (jelenlegi tulajdonos
Bttchinger) a badeni lajtamészkovek faciosztratotipusanak jelolték ki (Papp et al. 1978, p. 194).
A rétegsort Dutxo (1983) tanulmanyozta részletesen, Uledékkdzettani, facioldégiai szempontbdl. 6
négy korallos szintet talalt benne, ezek kozul alulrél a masodik (,oberer Korallenkalk”, Papp et al.
1978, p. 197) gazdag és jo megtartasu rak faunat adott. A réteg koralljai: Tarbellastraea sp., Porites
sp. (ez a kett6 kézetalkotdé mennyiségben), Stylophora cf. subreticulata B euss, Acanthastraea sp.
és egy lemezes forma, ami Tor6kmez6én (MTZ) is gyakori. Bachmayer és TollmanN (1953) rak
anyaga valészindleg szintén kizardlag ebbdl a rétegbdl szarmazik, de az 6 gyljteményikbdl csak egy
példanyt tudtam megvizsgalni. Ennek ellenére val6szind, hogy az altaluk emlitett rakok tébbségét
megtalaltam. A fejtét toltik, de a korallos réteget valdszindleg sikertil megvédeni a betakarastdl
(Steininger, szobeli kdzlés). Az Oszlopon (Oslip, Ausztria, Burgenland) levé Bauer-féle homokbanya
részletes analizisét is D ttllo (1983) adja (MOS, 9. abra). Kéviuletmentes homok felett mintegy méter
vastag Opkiomorpha-nyomos (Callianassa asasnyom) homok sok rakollét tartalmaz. Ezt voros-
meészalgds mészkd fedi. A fejt6t ma is mavelik. Als6-Ausztridban, Deutsch-Altenburg mellett, a
Hundsheimer-hegyen nagy elhagyott, de ma is hozzaférheté6 ké6fejté van (DAL, 9. dbra). Mezozdos
mészkovon, bazis breccsa—konglomeratum folétt mintegy 30 m vastag mészhomokké van, melybe
vékony mokaallatos marga telepll (Bachmayer 1953a). A Grobie-i [déli Szentkereszt-hegység, Len-
gyelorszag (MGR)] lel6helyet nyomtatott anyagban még nem kozélték, csupan Forster (1979a)
emliti, a R. Wrona altal gy(jtott rdkok kapcsan. Kincs feltaras, a szanto6foldon heverd kovek zome
vOrds-mészalgas mészkd, melyek kézott néhany korallos darab akadt, ebben voltak a rakok.
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TAXONOMIAI ALAPELVEK

A tizlabu rakok — kilénésen a rovidfarkiak — torzsfejlédése, speciacidja gyors folyamat. Az
Osszes ismert, jol leirt pleisztocén faj azonosnak bizonyult ugyan a maiakkal, de a pliocén anyagban
mar sok kihalt fajt talaltak (Graessner 1929). Az 5—6 milli6 éves messinai anyag zéme is ma él6
alakokbdl all (a szerz6 publikalatlan anyaga), de ezek egy része mar alaktani kilénbségeket mutat a
maiakkal ésszehasonlitva. A badeni és a velik rokon mai fajok kdzott ezek a killonbségek mar hataro-
zottabbak, példaul a Pachygrapsiis hungaricus—P. marmoratus; a Brachynotus februarius—B.
sexdentatus és B. foresti; vagy az Ebalia eorsi—E. edwardsii esetében. A mai nemzetségek kialakulasa
is gyors volt. A legtébb valdszinlileg a miocénben és a pliocénben keletkezett (Mutirer 1979b). igy
a 12—15 millio év elétti, badeni fajok meghatarozasanal évatosan kell eljarni, ha azokat mai alakok-
kal hasonlitjuk 6ssze, feltéve, hogy nincs a kézben eltelt id6bél is elegend6 adatunk a faj valtozasa-
nak vagy allandésaganak bizonyitasara. llyen folyamatos adatsor azonban csak a Dardanus arrosor
(Herbst) faj esetében ismert. Ezért minden mas badeni fajnak Uj nevet adtam, még ha létezett is
alaktanilag hasonlé mai forma. Ez az Gj név bizonyos esetekben csak id6leges megoldasnak tekint-
heté.

Hasonld eljarast nem kovethettem a nevek esetén. Ezért a mai neveket eredeti formajukban
hasznéaltam, ha egy badeni faj a nemzetség mai fajai altal megszabott keretbe illett morfologiai szem-
pontbol.

Gyljténemzetségek megjeldlésére a nevet két szimpla idézéjel (...") kozé tettem. Olyankor
hasznaltam ezt a megjeldlést, ha a fosszilisan megmaradd testrészek nem teszik lehetévé a biztos
generikus meghatarozast, de a kozeli rokonsag biztosra veheté. Koézeli hasonlésag hijan Gj genus-t
kellett bevezetni. Idézéjelet (" .. .”) olyan fajoknal hasznaltam, melyeket régi szerz6k nyilvanvaldan
tévesen osztottak be jél ismert, mai nemekbe (pl. ,,Cancer” carniolicus Bittner), de a rossz megtartas
vagy a tipuspéldanyok elveszett volta miatt nem lehetett jobb megoldast ajanlani.

Az ollok ujjai er6sen meszesek, sokszor témorek, ezért ezek a rakok leggyakrabban fosszilizal6dé
részei. Mivel ezek alakjat els6sorban a funkcio6 alakitja ki, mely azonos lehet kilénb6z6 rendszertani
egységekben, gyakori a konvergencia. Rendszertani vizsgalatuk mérsékelt sikerrel jart (Bachmayer
1962, Janssen 1972, Forster 1979a, 1979b). A sikertelenség okait Forster (1979b) részletesen ele-
mezte. Hozza Kkell tenni, hogy a zoolégusok és paleontolégusok ritkan adnak leirast vagy hasznalhaté
abrat az ujjakrol, ezért a mai fajokkal valé dsszehasonlitas altalaban csak muazeumi példanyok birto-
kaban lehetséges. Egyéb testrészeket is tartalmazo6 rétegekbél szarmazé ujjakat csak néhany badeni
fajnal ismertettek (Graessner 1928, L6renthey—Beurlen 1929, Bachmayer 1953a).

E munkam egyik célja, hogy az elkuléntlt testrészek faji azonossagat nyomozzam, beleértve az
ujjakat is. E célbdl mai rokon formakkal hasonlitottam 6ssze azokat (hazai gyGjteményekben, a parizsi
Muséum National d’Histoire Naturelle-ben, de legtobbszér kulféldrél kélcsonbe kapott példanyok
segitségével). Egy adott rétegben a testrészek relativ gyakorisaga tAimpontot adhat az 6sszetartozasra,
feltéve, hogy a betemet6dés el6tti szelekcié nem volt erés. Egyes esetekben az ujjak még az oll6 tébbi
részével egyutt talalhatok. Az oll6td (kéztd) diszitése sok csoportban hasonlé a carapaxéhoz, s igy
azonos fajba tartozasuk eldénthet6. Ha az ollé-ujjak meghatarozasahoz sikerult valamivel kézelebb
jutni, ennek az lenne a jelent6sége, hogy ezek sokszor taldlhatok olyan rétegekben, ahol rajtuk kival
csak puhatestiiek és Foraminiferak gyakoriak, s igy Uj lehet8séget biztosithatnak rétegtani, 6sfold-
rajzi és paleodkolégiai vizsgalatokhoz. A rakok pedig ilyen kutatasok céljara nagyon alkalmasak, mert
fejl6désiuk gyors, terjedési lehetéségik mind feln6tt allapotban, mind peladgikus larvaként jelentds,
s igy 6ceanokon (Garth 1974) vagy a rendestdl eltér6 sotartalmu viziutakon is (Por 1978) keresztul
juthatnak. A paleodkoldgiai vizsgalatok szempontjabol pedig elény6s, hogy a mai alakokkal sok,
okoldgiai adatot is tartalmazé monografia foglalkozik.

A rendszertani részben (49. old.) afajokat a Graessner (1969) altal hasznalt beosztasban muta-
tom be, mert a legtdbb éslénytani munka ezt hasznalta az utébbi id6ben. Ennek ellenére meg vagyok
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gy6z6dve arrol, hogy Guinot (1977) és de Saint Laurent (1980a, 1980b) utat mutattak a tizlabuak
rendszerének jobb megértéséhez.

A fejezetben hasznalt roviditések:

MNO : Természettudomanyi Mudzeum 6slénytara
FI: Foldtani Intézet
CA: a szerz6 anyaga

ISTHMW: Naturhistorisches Museum, Wien

A rakok testrészeire vonatkozo6 roviditések:

ca: carapax
eh: ollé

da: dactylus

ff: rogzitett ujj

A nemzetségek tipusfajait csak akkor adom meg, ha nem szerepelnek Graessner (1969) munkajaban.
A szinonima listdkban csak azokat a munkakat idézem, melyek a taxonra vonatkoz6 Gj adatot vagy
emendéaciot kozdlnek. Ezért, alapvet6 jelentéséguk ellenére, a .Fossilium Catalogus (Glaessner 1929)
és a Treatise on Invertebrate Paleontology (Graessner 1969) idevago koteteit is csak egyes esetekben
emlitem.

15



A BADENI TIZLABU RAK FAUNA JELLEGZETESSEGEI

A badeni rak fauna modern jelleglG. Bar a 102 meghatarozhat6 alakbol csak egyet tekintettlink
mai fajhoz tartozonak, a 72 nemzetségbél csak 12 bizonyult nagy val6szin(iséggel kihaltnak, tehat a
nemek 85%-anak ma is van €16 képviselje. Ezek a szamok és aranyok dhatatlanul tartalmaznak szub-
jektiv elemeket is, de kozelitéen érvényesek. Bizonyos archaikus jelleget is tikroz az a tény, hogy régi
eredetli csaladoknak elég jelent6s a szerepe (Galappidae, Dromiidae) mind a fajok szamat, mind a
példanyszamot tekintve.

A Callianassidae csalad meglep6en sok badeni fajt szamlal, ez részben az olldk er6sen elmeszese-
dett vazanak, a beds6 életmddnak és ebbdl kovetkezbleg a fosszilizdlédasra vald alkalmassagnak
tulajdonithatd. A badeni 'Callianassa’ fajok zéménél (valdszindleg a 'C’. brocchii kivételével) a jobb
és bal oll6 egyforma volt (homochelia), ellentétben a mai fajokkal. Ez a kérdés tovabbi vizsgalatot
igényel. A Galatheidae és Porcellanidae fajok nagyon kozel allnak mai rokonaikhoz, ami e régi eredet(
csaladoknal érthet6. A Paguridae maradvanyoknal, ahol a kézvetlen 6sszehasonlitas lehetséges volt
(Pagurus, Petrochirus, Diogenes, Dardanus arrosor), a fosszilis ollok nagyon hasonléak a maiakhoz.

Feltinden nagy a badeni Dromioidea fajok szama (hat), pedig altalanos nézet volt, hogy neogén
fajaik ritkdk. Ha a korallzatonyon él6ket nem szamitjuk, két faj marad, mig a Foldkdzi-tenger sekély
vizében ma csak egy él. Az alakok egy része hasonlit mai rokondhoz, de a Kerepesia és a Dromiidarum?
n. gén. kihalt nemekhez tartozhatnak. Esetleg egy tovabbi faj (?Dorippe carpathica) tartozik még a
Dromiacea csoportba. Bar a Galappidae fajok szama nem nagy, feltiinéen gyakoriak a legtdébb rétegben,
ami részben szilard vazuknak készonhet6, de nagyrészt egykori tényleges gyakorisagukat tukrozi. Az
alakok nem kilénbéznek lényegesen mai rokonaiktol, de a Mursia lienharti és a Matuta brocchii fajok,
nemzetségik keretén beltl primitivnek tekinthetdk roévid oldaltuskéjukkel, bar ilyen fajok ma is él-
nek mindkét genus-on beliil. Erdekes (masodlagos?) jelenség a cirpelszerv hianya Mursia lienharti
fajnal. Nyolc Leucosidae fajt talaltunk a badeni faunaban, ez a viszonylag magas szam nagyon szilard
carapaxukkal fugghet 6ssze, mely a megmaradas valoszinlségét noveli. Nagy részik az Ebalia nembe
tartozik, s ebben a fauna a mediterran faunara hasonlit, ahol szintén nagy az e nembe tartozo fajok
szama. Két vagy harom faj kihalt nemzetséghez tartozik.

A badeni fauna egyik legfelt(inébb sajatossaga a Majidae fajok kis szama. Barmelyik mai provin-
ciaban az uralkod6 csalddok kozé tartozik a tengeri pdkoké. Az 6t fajbdl egy zatonylaké. Kulondésen
feltlin6 a tengerifli- és algalakd kis alakok hianya, melyek mas kis formakkal egyutt, a mai foldkozi-
tengeri és indo—nyugat—pacifikus faunak fontos elemei. A két Parthenopidae faj nagyon kozel all a
két leggyakoribb foldkozi-tengeri fajhoz, valészin(lileg leszarmazasi kapcsolatban all azokkal. A badeni
Gancroidea csoport néhany érdekes jellegzetességet mutat. A ,fiancer” gy(jtégenus-ba sorolt alakok
valoészindleg kihalt csoportot alkotnak. A csoport fajainak szama nagy, kulénésen, ha a mai Féldkozi-
tengerhez hasonlitjuk, még akkor is, ha ez a szam néhany téves meghatarozast is tikréz. A Portunidae
fajok szamais nagy: legalabb 17. A fajok egy része ma is é16 nemzetséghez tartozik, de a nemek jelen-
t6s része biztosan kihalt. A Portunus, Liocarcinus, Thalamita és Charybdis fajok hasonléak ma él6
rokonaikhoz, a Féldkozi-tengerben vagy az Indiai-6ceanban. A mai tengerekhez hasonléan a badeni
Xanthidae fajok szama is nagy, kilénésen a zatonylakéké.

A badeni fauna csak kis része a vilag neogén tizlabu rakjainak. Ezért a csoport torzsfejlédésére
csak kevés adatot varhatunk téle.

Megallapithato, hogy a Majidae csoport valtozasa gyors volt a teriileten a miocéntél maig. Ez a
valtozas (a fajok szamanak gyors névekedése) egyarant jelenthet helybeli gyors fejlédést, vagy tome-
ges bevandorlast. Ennek eldontéséhez jobban kellene ismerni a kés6 neogén és pleisztocén eurdpai
farmakat. A Dromiacea csoport erds csokkenést mutat a badeni korszaktél maig, de ez a folyamat
nagyrészt a korallzatonyok itteni eltlinésének kdévetkezménye. A Gancroidea csoport visszahlz6dasa,
ugy tlnik, tényleges fejlédési folyamat, bar Amerika koruli vizekben szerepik ma is jelentés. A Xan-
thidae csoport regresszidja, a Dromiacea csoporthoz hasonldan, a korallzatonyok elt(inésével kapcsola-
tos. Ha a mai indo—nyugat—pacifikus terilethez hasonlitjuk, inkdbb ndévekedést tapasztalunk.
A csoport gyors fejlédését latszik bizonyitani az is, hogy a badeni emeletb6l hianyzik néhany, ma na-
gyon elterjedt, gyakori nemzetség. A tébbi csalad olyan kevés fajjal szerepel, hogy fejlédéstikre vonat-
koz6lag semmi adatot nem ad a badeni fauna.



A BADENI RAKOK RETEGTANI ERTEKE

A badeni emeleten beltl harom alemeletet kiilonbdztetnek meg: az als6 (morva), kézépsé (wielicz-
kai) és fels6 (koszovoi) egységet. Ezek megkllonbéztetése nem egyszerd, ha egyes feltarasok, réteg-
sorok korat vizsgaljuk. Sztratotipusokkal és hatarsztratotipusokkal hataroztdk meg ezeket (Papp
et al. 1978), fé6leg Eoraminiferakra és a nannoflérara alapozva a megktlonbéztetést. Ezek a csoportok
a rakok zomét adé mészkdvekbdl hianyoznak, vagy jellemz8 képvisel6ik nem taladlhatok meg. Az
ezzel kapcsolatos nehézségek ellenére a rak-tartalmu sekélyvizi rétegek korat korrelalhatjuk a Fora-
minifera-dis mélyebbvizi képz6dményekéhez. Ehhez geoldgiai, 6sfoldrajzi moédszereket hasznalha-
tunk, vagy olyan puhatestieket vehetiink figyelembe, melyek mindkét kézettipusban megtalalhatok.
Az 6sfoldrajzi modszer alkalmazasat megkdnnyiti az a koérilmény, hogy a korai és kés6-badeni kor-
szakok kozott jelentls tektonikai események térténtek, gydkeresen atrajzolva az 6sfoldrajzi térképet
a Kozéps6 Paratethys nagy részén.

Budapest kérnyékén két olyan terilet van, amelyik csak als6- vagy csak felsé-badeni tledékeket
tartalmaz, legalabbis a rakokban gazdag sekélyvizi eredet(i kézetek esetében.

Budapest belteruletén és kdzvetlen kérnyékén (Rakos, Tétényi-fennsik) a mészkdvek kora kiza-
rélag felsé-badeni. Ezt a puhatestliek bizonyitjdk (Bartko—K 6kay 1966), és az a tény, hogy rajuk
konkordansan teleplilnek a szarmata rétegek, legalabbis a tertlet j6 részén. A vékony rétegsor faunaja
annyira egységes, hogy két alemeletbe sorolasa széba sem johet. Az als6bb k6zetrétegek radiometrikus
kora is még a felsé-badeni alemeletre utal (13,4+ 0,6 milli6 év, Balogh—Arvané-S6s—Pécskay
1980).

A Pilis északi részén és a Bérzsényben azonban also-badeni tledékeket talalunk, csak Szob esetén
vetddott fol a kdzéps6-badeni kor lehetésége. A kort mikro-, makro- és nannofosszilia is bizonyitja
(Baldiné Beke et al. 1980, Nagymarosi 1980 és sz6beli kozlés).

A két terulet tizlabu rak faundja sok tekintetben eltér egymastdél, bar hasonl6 6kologiai kéralmeé-
nyek nyomozhatok mindkét helyen. A leglényegesebb eltérés az, hogy egyes gyakori fajok csak az
egyik vagy csak a masik részen talalhatok.

Az alsé-badeni tertilet legjellemzébb ilyen fajai:

Dardanus arrosor
Kromtitis koberi
Dynomene emiliae
Calappa praelata
Carpilius antiquus

Csak fels6-badeni lel6helyeken keriltek el6:

Pelrochirus priscus
Dardanus substriatiformis
Dromia eotvoesi

Calappa heberti

Matuta brochii

Az also-, illetve fels6-badeni faunak kozotti kilonbség akkor a legszembet(in6bb, ha a korall-
zatonyok rakjait hasonlitjuk éssze. Az él6helyek nyilvanvaléan hasonléak voltak mindkét alemelet-
ben: folt-zatonyok Kkis kiterjedésben, sekély, aranylag védett 6blokben. Az uralkod6 korallok egy-
forman Tarbellastraea sp. és Porites sp. A kilonbségeket a 2. tablazat mutatja be. Bar a lista nem
tekinthetd véglegesnek, az eltérés elég jelentls, s feltételezhetd, hogy oka rétegtani, vagyis a kor-
kalonbség. A nagyhoflanyi (Gross-Hoflein, MNH) fauna minden tekintetben atmeneti jellegl az emli-
tett két Budapest kornyéki fauna kézott. Steininger és Papp (in Papp et al. 1978, p. 199) szerint a
korallzatony folott néhany méterrel teleptlé marga a fels6-badeni emelet legals6 részébe tartozik.
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igy az MNH fauna vagy szintén a fels6-badeni alsé részéhez vagy — ami val6szinlGibbnek latszik
mar a koézéps6-badenihez tartozik. igy a korallzatonyok faunaja alapjan harom biozonat kulénboz-
tethetiink meg feltételesen (2. tablazat).

Egy negyedik, legfels6 zéna létezése nyilvanvalé a Budapest kornyéki és balatonakali faunak
alapjan. Ezt az jellemzi, hogy a 3. z6ndban nagyon gyakori alakok jelent8s része hianyzik (Gallianassa
munieri, C. chalmasii, Petrochirus priscus, Dromia eotvoesi, Calagspa heberti, Tlialamita fragilis és min-
den, zatonyhoz kotott faj, mert korallzatonyt ebben a szintben mar nem taladlunk). A harmadik és
negyedik zonat az is megkilénbodzteti, hogy az als6ban sokszor uralkodd terrigén anyag a felséb6l
gyakorlatilag hianyzik, ami éghajlatvaltozast jelenthet. Legvaldszin(ibbnek az latszik, hogy a 3.
zonat félig szaraz, az er6zidnak kedvez6 éghajlat jellemezte, mely késébb nedvesbe fordult, s erézio-
védd erdd telepedett meg a lejt6kén (Kokay—Mihaly—Muller in press).

A négy zonat tehat fajok jelenlétével vagy hianyaval jellemezzik (3. tablazat) s feltételesen
""assemblage zone"-nak tekinthetdék. Tovabbi vizsgalatot igényel, vajon altalanosnak tekinthet6-e
ez a beosztas a Kozéps6 Paratethysben, vagy csak helyi viszonyokat tiukroz.



OSFOLDRAJZI KOVETKEZTETESEK

A badeni emeletre jellemzd, gyakori nemzetségek kozul elég sok ma mar csak az indo—nyugat—
pacifikus faunatartomanyban él. Ezt mar Graessner is hangsulyozta (1928, p. 205), s kés6bb mas
szerz6k is megerésitették (Forster, 1979a, p. 104, Maller 1979c¢, p. 865). Az emlitett mai fauna-
tartomany teruletérdl alig ismerink miocén rakokat, igy a kézvetlen 6sszehasonlitas ma még lehetet-
len. Az emlitett jelenség kdnnyen megmagyarazhatd ugy is, hogy a ma csak keleten él6 nemzetségek
a badeni emelet utan kihaltak a Paratethysbdél és az ahhoz kapcsolodd Foéldkozi-tengerbdl és keleti
Atlanti-6ceanbol. A korallzatonyokhoz kétott nemek kipusztulasa elkertlhetetlen volt a zatonyképz6
korallok eltlinésével. Az emlitett nemzetségek miocén jelenléte a Paratethysben alsé-miocén fauna-
kicserélédéssel is magyarazhaté. Altalanosan elfogadott, hogy az eggenburgi korszakban a keleti
kapcsolatok még nyitottak voltak. A mai helyzet tehat annak készonhetd, hogy a harmadid6szak végi
és pleisztocén leh(ilés sokkal jobban érintette az Eurdpa kéruli vizeket, mint az Azsiatol délre levé
oceanokat, ahol tehat refugium, ,menedékhely” alakult ki.

Az indo—nyugat—pacifikus tartomanyban ma is él§, badeni nemzetségek a kdvetkezdk: Matuta,
Micippa, Macrophthalmus, Grossotonotm, SchizopJirys és Actumnus (ezek egy része, a Joreménység-
fokat megkerilve, Afrika nyugati partjain is él, de ez a terjedés valdszinlileg negyediddszaki). Nehany
nemzetség elsésorban indo—nyugat—pacifikus, de egy-egy fajjal masutt is képviselve van: Mursia,
Trapezia, Daim, Clilorodiella, Carpilius, Dorippe, Pilumnopeus és Achaeus. A bizonytalanul meghatéa-
rozott nemeket (pl. Pilodius, Glabropilumnus) kihagytam a felsorolasbo6l. Az els6nek emlitett hat
nemzetségb8l mindegyik ismert a fels6-, mig négy csak az als6-badeni alemeletb6l. A méasodik listabol
(8 nemzetség) hat fels6-, négy als6-badeni. Korabbi nézetek ellenére (Multer 1979c) nem bizonyit-
haté az indo—nyugat—pacifikus rokonsagl nemek szaméanak ndvekedése a badeni emelet soran,
mert az dsszes ismert fels6'-badeni nem szama (53) nagyobb, mint az alsé-badenibd'l ismerteké (36).
A keleti rokonsagl nemek aranya tehat gyakorlatilag allando.

Harom badeni faj, vagy nagyon kozeli rokonaik el6fordulnak a Fidzsi szigetek pliocén rétegeiben
(Rathbtjn 1945). Ezek kozll ketté (Dardanus hungaricus és Dalra speciosa) az 1. és 3. szamu zonéban
talalhatd (2. tablazat), mig a Dynomene emiliae fajt az 1 és 2. z6naban talaljuk. igy ezeknek a bizo-
nyitottan indo—nyugat—pacifikus rokonsagu alakoknak a szama még valamelyest csokken is a ba-
deni korszak folyaman.

Mindebbdl arra lehet kdvetkeztetni, hogy az indo—nyugat—pacifikus rokonsagu alakok egy
k6zos Tethys-fauna utddai, s késébb haltak ki a nyugati vizekben. igy a badeni tenger és az Indiai-
Ocean osszekottetése ma kevésbé latszik valdszinlnek, mint néhany évvel ezel6tt. Ennek ellenére nem
lehet kizarni egy olyan tengeri kapcsolat Iétét, mely néhany euryhalin alak atvandorlasat lehetévé
tette, de erre faunisztikai bizonyitékunk még nincs. Vitathatatlannak latszik az, hogy a badeni fauna
Iényegében azonos maradt a teljes korszak soran, s a badeni tenger 6ceanihoz kozelallo sétartalméat a
Foldkozi-tenger fell bedramld viz biztositotta. Sajnos a badenivel egykord (serravalli és langhi)
mediterran rak fauna alig ismert. Mégis tudjuk, hogy legalabb négy badeni rak faj elé6fordul a mediter-
ran miocénben, mig hat masiknak kézeli rokonat talaljuk ott.

Egy figyelemremélté tény magyarazataval még varni kell. Kizarélag a 3. szamu zénatél kezdve
(2. tablazat) taladlhaté néhany nagyon gyakori faj: Petrochirus priscus, Dromia eotvoesi, Calappa
heberti, Matuta brocchii, Micippa hungarica, Thalamita fragilis, 'Pisa oroszyi, Actumnus telegdii.
Gyakorisadguk valdszin(vé teszi, hogy nagy részik tényleg hidnyzik az als6-badenibdl, nem csupan
annak kevésbé ismert volta miatt maradt ki a listdkbdl. E fajok nagy része eltinik a 3. és 4. zona
hataran, masok ritkabba valnak. Egy lehetséges magyarazat szerint e fajok érzékenyek voltak a kli-
mara vagy asotartalomra, ezért haltak ki a 4. z6na kezdetén, a feltételezett éghajlatvaltozas hataséara.
Bevandorlasuk feltételezése sziikségessé teszi eredetlk helyének feltételezését is. Ez a hely aligha
lehetett az indo—nyugat—pacifikus teruleten, hiszen nagyrészt sztenohalin fajokrol van szd, melyek
onnét nem vandorolhattak &t, mert a jelenlegi 6sfoldrajzi ismereteink szerint a kdztes tengerrészek
részben csokkent-, részben tulsos viziek voltak. Eredhettek volna a Féldkoézi-tenger délebbi tertletei-
rél is, de onnét eddig csak a Petrochirus priscus fajt (Graessneu 1928) ismertették koézuluk.



OKOLOGIAI KERDESEK

A badeni emelet kiillonb6z6 tipusu rak-egyitteseket adott. Ezeket szubjektiv modszerekkel is
csoportosithatjuk. A csoportok valészindileg els6sorban az egykori kérnyezet kdrilményeit tukrozik.
Objektivebb csoportositast kaphatunk analitikus médszerekkel. Rajczy M. végezte a cluster-analizis
szamitasait. Az egyes egylttesek (lel6helyek, ill. rétegek) hasonlésagat binéris (jelenlét-hiany) és
kvantitativ fuggvények segitségével szdmitottuk. Kvantitativ mddszereket ritkan alkalmaznak a
makropaleontoldgidban, f6leg akkor, ha nem szitalt vagy iszapolt, hanem kézzel gy(jtott anyagrol
van sz0, hiszen az ilyen mintak reprezentativ voltaban joggal kételkedhetiink. Az aldbb bemutatott
megfontolasok és az eredmények meggydz8§ volta azonban bizonyitani latszik a kézzel gyGjtott min-
tak szamszer( kiértékelésének jogosultsagat is.

Még a legnagyobb gondossaggal végzett kézi gy(jtés esetén is fellép egyfajta statisztikai torzitas.
Al gy(ijté a k&zetet adott atlagméretl darabokra tori. A kézetdaraboknal kisebb koviletek rejtve
maradhatnak, ha a darabok belsejében vannak. Ezért a kisebb példanyok megtaldlasanak valészin(-
sége csokken. Tegyuk fel azonban (ez a radkok esetén megengedhetd, mert a maradvanyoknak csak
elenyészd tort részét teszik), hogy a kézet a fossziliak helyét6l fuggetlen helyeken torik el, igy annak
valészinlsége, hogy egy koviletet észreveszink,

esz, ahol p az/ méretd maradvany megtaldlasanak val6szin(isége r méret( darabokra tort kézetben,
feltéve, hogy mind a koviletek, mind a kézetdarabok nagyjabol izométrikusak. Ezzel a képlettel
korrigaltuk a szitalt mintak darabszamait, hogy azok a (jéval szamosabb) kézzel gydjtétt minta
darabszamaihoz hasonl6an torzuljanak. igy az eloszlasi fiiggvények mar ésszehasonlithatéva valtak.
Bar egyfajta torzitas hatasat igy redukaltuk, masok elkerilhetetlentil megmaradnak, pl. szelektiv
bedgyazddas, fosszilizalodas, téves hatarozas kovetkeztében.

Az igy korrigalt adatokat hasznaltuk a hasonlésag kiszamitasara, binaris (Soeensen 1948,
Sokal—Michener 1958) és kvantitativ (Horn 1966, Czekanowski 1909, Pinkham—Pearson 1976,
Hitmmon 1974) egyenletekkel. A csoportképzéshez sulyozott atlagszdmitdsos mddszert hasznéltunk.
A szamitasok alapjaul el6szor a nemzetségek, majd a fajok példanyszamait, ill. jelenlétét—nemlétét
vettik. E két szamitasnal teljesen azonos dendrogramokat kaptunk, ami érthet6, mert a legtébb
nemzetség csak egy fajjal szerepelt.

A cluster-analizis f6 célja az volt, hogy az egyedi lel6helyekbdl, illetve rétegekbdl csoportokat
képezzink, melyekben a hasonlo faji 0sszetétel hasonld okoldgiai viszonyokra enged kévetkeztetni.
A csoportokbdl kivalasztottuk a leghliségesebb és legallandébb fajokat s ezek mai rokonainak 6kolo-
giai igénye alapjan koévetkeztettem tovabb. Nyilvanval6, hogy egy-egy csoportra a legjellemzébbek a
hiiséges és alland6 alakok. A csoportokat vagy halmazokat (clusterek) Ugy nyerhetjik, hogy a szami-
tas eredményeképpen kapott dendrogramokat (12. abra) egy adott szinten vizszintes vonallal el-
vagjuk. E szint megvalasztasa bizonyos mértékig onkényes, ezért a modszer sem mentes szubjektiv
elemektél. Ezt a szubjektivitast ersen csokkenti, ha az egymastol eltér6 médszerek végeredménye
hasonlé. Négy csoportot kaptunk a Sorensen, Hummon, Sokal—Michener és HORN-modszer alap-
jan, s ot, tobbé-kevésbé homogén csoportot a Pinkham—Pearson és a CZEKANOWSKI-fiiggvénnyel
(11. &bra, 4. tablazat). Tovabbi hierarchikus szintek nem mutatkoztak, sem alacsonyabb, sem maga-
sabb szinten. Az el6zetesen legkoherensebbnek itélt zatonyokat (MRZ csoport, lasd aldbb) a fuggvé-
nyek tdbbsége egybe sorolta, a Pinkham—Pearson és a Sokal—MiCHENER-mdAdszer mégis ketté-
osztotta. Négy eltéré6 médszer — a Sorensen, Czekanowski, Horn és HUMMON-fiiggvény — csaknem
teljesen azonos eredményt adott. Csupan néhany lel6hely, illetve réteg helyzete valtozott a médszer-
t6l fuggben, ezek: MKC, WEG és MDN. Ezek kozul az els6 valéban atmeneti jellegli, mig a masik
kettd mintaja nagyon kevés elembdl allott, mivel ezek kevéssé begyujtott lel6helyek. Az eredmények
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jol egybevagnak a kézetek tledéktani jellegeivel, a szemnagysaggal, de f6leg az onkoidok meglétével
vagy hianyaval és a zatonyszer( kifejlédésekkel, valamint a terrigén anyag mennyiségével (4. tabla-
zat).
A legegységesebbnek mutatkozé csoport (MGY) még az MRO, MRF, MR8, MR45, MA, MOH,
MEG és MFA rétegeket tartalmazza (a csoportoknak az egyik, jellemzének itélt elem jelét tartottam
meg), s a dendrogramok egy részében az MKCis idekerilt. Az als6-badeni Matraverebély—Szentkat
és Nyirad (MNTJ) leléhelyek is hasonl6 egylttest adtak, melyben a Calappa hebertit a C. praelata
helyettesiti. Ezek mintainak kis elemszama miatt nem vontuk be éket az analizisbe. Ezeket az egyt-
teseket a 'Callianassa’, Calappa, Matuta, Mursia, Thalamita, Bromia eotvoesi és Portunus ( Portunus)
taxonok gyakorisaga jellemzi, mig Albunea és Portunus (Monomia) csak egy-két helyen kerult elé.
Ezek a taxonok hiségesek, az elsé hat pedig alland6 is, mert minden egyes elemben eléfordul.

A ’Callianassa’ fajok sokasaga (de Saint Laurent—Ile Leufe 1979) a 10—30 méter kozotti viz-
mélységnek tulajdonithat6, mert a ma él6 Callianassa és Callichirus fajok ezt a mélységet kedvelik,
bar egyesek el6fordulnak az arapalyévben, mésok pedig 100 méternél mélyebben is. A helyek egy ré-
szénél egy nagy méretli faj (C. munieri) gyakorisdga homogén tledéket jelez. A Matuta fajok zéme
sekély vizben él (Sakai 1976), de a badeni fajhoz leginkabb hasonlé M. curtispina 35—80 m k&zott,
homokos fenéken él. A Mursia fajok lagy aljzatot kedvelnek, 50—150 m mélységben (Sakai 1976),
de a M. cristimana fajt 17 méterbdl is jelezték (Barnard 1950). A Thalamita fragilis-hez hasonl6 Th.
crenata egészen sekély vizben él, iszapon vagy lagy homokon. Mas fajok 80 méterig szallnak le (Sakai
1976). Az egyes Calappa fajok eltér6 mélységet kedvelnek, 10—150 méter kozott (Sakai 1976).
A Calappa praelata-hoz hasonlé C. granulata 30—150 m k&zott él (Zarigttiey Alvarez 1968). A Por-
tunus (Portunus) fajok sekély vizben élnek, 20—30 méterig. Az Albunea carabus lagy homokos fené-
ken él, altaldban 30—50 méterig (Zariquiey Alvarez 1968).

Az adatok aktualisztikus értelmezése szerint a csoportba tartozo6 rétegek zéme 20—30 méter mély
vizben keletkezett. Ahol az tledék homogén volt (MRF, MR8, MR45), ott a nagy Callianassa fajok
dominaltak, masutt a kis. C. pseudorakosensis élt tomegesen (MFA, MFK). A Calappidae fajok sok-
félesége és gyakorisaga normalis sétartalmat, meleg—mérsékelt éghajlatot jelez. Az Albunea idén-
kénti gyakorisaga (MGY, MRF) 30 méternél valamivel mélyebb vizet jelenthet. A csoport rétegei né-
hany rakfajt megosztanak mas csoportokkal, f6leg az MOE-vel (lasd alabb). Ezek kézil a Maja a
legfontosabb, melynek mélységigénye 15—30 m kozotti, ritkAn 10—200 m kozott él (Sakai 1976).
Az eurodpai Maja squinado 2—73 m kozt él (Ingte 1980). A Dorippe fajok 15—50 m kézt (Sakai 1976)
vagy 40—100 m kozott (Zariquiey Alvarez 1968) élnek. A Liocarcinus fajok a parttél 220 méterig
terjed6 zdénat osztjak fol egymas kozott (Ingte 1980).

Az MOE csoport még az MDG, MDN réteget tartalmazza, valamint a klasszifikacidk egy részében
a DAL és WEG jel(tis. A csoport jellemz§ alakjai, melyek allanddak és hiiségesek : Micippa hungarica,
Ebalia fajok, ’'Lissocarcinus’, Liocarcinus. A jobban begyjtott lel6helyeken ehhez tarsul az Achaeus,
Actumnus, Dorippe, Maja, Parthenope, Cancer, Xantho, Palicus. A Micippa hungarica-hoz kézelallo
M. thalia 20—100 m kozott él, homokon vagy héjtéormeléken (Sakai 1976). A legtdébb Achaeus faj
10—50 m kozott él, de egyesek sekélyebb vizben is eléfordulnak. Az Ebalia fajok nagyon valtoz6
mélységbél kertltek el6 : kett6t6l tobb sz4dz méteres mélységig (Ingte 1980). A Palicus fajok altalaban
50 méter alatt élnek (Sakai 1976, Zariquiey Alvarez 1968). A Cancer fajok a parttél 1000 méterig
talalhatdk (Rathbun 1930). A Parthenope fajok 10 és 40 m kézott gyakoriak (Zariquiey Alvarez
1968). A mai Actumnus fajok altaldban mélyebben élnek, mint a Pilumnus alakok, altalaban 20—
35 m alatt, de két alak arapalydvben él (Sakai 1976). Ezek az adatok a gyakoribb és allandébb fajok
adatait nagyobb sullyal véve, 20 méternél valamivel nagyobb vizmélységet sugallnak, hasonléan az
el6z6 csoporthoz. Lényeges kiulonbség a nagy és kdzepes méretl Callianassa fajok hianya, amit az
inhomogén uledéknek tulajdonithatunk. A Calappa, Dromia, Thalamita, Portunus fajok hianya, a
Matuta és Mursia ritkasaga lehdilést és valamelyest valtozo sétartalmat jelez, mert ezek a nemek ma
els6sorban tropusi és meleg—mérsékelt zonakban, rendes sétartalmu vizben élnek. Mint emlitettem,
az MOE csoportot terrigén anyag hianya jellemzi (18. old.), ami éghajlatvaltozast jelenthet.

Az MB jell csoport nagyon érdekes, mert olyan kérnyezetet képvisel, ami fosszilisan nagyon rit-
kan marad meg. A kézetek mindig tartalmaznak onkoidokat, vagy sztromatolitokat (Lelkes—Mul-
1er in press). Ez nagyon sekély vizet jelez. A kovetkez§ egységek tartoznak ide: MRS, MGF, MB,
MBK, MBH, MJL, MM és fenntartasokkal a DAL és WEG. Jellemz6je a Pisidia kokayi, 'Pisa’
oroszyi és Pachygrapsus hungaricus, melyek ritkak masutt, a legtdébb csoportban teljesen hianyoznak.
Jellemz6 még a Brachynotus februarius kizardlagos jelenléte, valamint a Pilumnus mediterraneus és
Xantho moldavicus gyakorisaga. Az utolsénak emlitett két faj kivételével ezek mind hiiséges alakok,
s meglehetdsen allandoak is, tehat az egyuttesre nagyon jellemz6ek. A mai Pachygrapsus fajok a szik-
las arapalyovre jellemz6ek (Péres—Picard 1964), ami ezt a leletet kiiléndsen érdekessé teszi. A mai
Brachynotus fajok leginkabb 0,5—2 m mélység kozott talalhatok (Zariquiey Alvarez 1968). A leg-
tobb Pisidia faj szintén ilyen korulmények kozott él, de néha mélyebben is el6fordul. Mindharom
emlitett alak buvohelyeket igényel: sziklahasadékokat, vagy kdvek alatt, Upogebia-jaratokban keres
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menedéket (Pesta 1918). A Pisa fajok 1 és 90 méter kozt élnek, kedvelik a szilard aljzatot (Ingle
1980). A Xantho és Pilumnus fajok meglehetfsen igénytelenek, nagyon sekély vizben is el6fordulnak.
A fentiek szerint az MB tipusu rétegek nagyon sekély, parti sdvban rakédtak le. Az onkoidok és
sztromatolitok szilard aljzatot jelentettek s buvdhelyet is. 1d6nkénti regressziok, tengerszint-ingado-
zasok kovetkeztében sziklas-kdves arapalydvvé valt ez a terilet.

A rakok mai rokonai zémmel eurvhalin szervezetek: Xantho, Pilumnus, Brachynotus, Pisidia,
Liocarcimis, Pachygrapsus fajok ma is élnek a Fekete-tenger féligsés vizében (Pesta 1918), mig né-
hany Leucosidae faj athatolt a Szuezi-csatorna tulsés vizein, masok pedig a Marvany-tengerben élnek
(Horthttis—Gottlieb 1958, Por 1978). Ez Odsszhangban van azzal a ténnyel, hogy az arapalyov
koézelében mindig valtoz6 a sétartalom, de kuléndsen igy lehetett ez a badeni emelet vége felé, amikor
a Keleti Paratethys csokkent sotartalmu vizének bearamlasat kell feltételezni (Kokay in Kokay—
Mihaty—Mauller in press).

Az MRZ csoport (korallzatonyok) az MDZ, MK, MV, MTZ és MNH helyekbdl all. A zatonyépité
korallok jelenlétér6l a k6zettipus azonnal felismerhetd. Ezek részben é16 helyzetben, részben kimosva
temetddtek be, de mennyiségiik mindegyik helyen kézetalkot6. A betemetdédés mddja néha egészen
rovid tavon, néhany méteren megvaltozik (lasd az MK lel6hely leirasanal). Egész sor nemzetség
és faj kizarolag ezeken a helyeken fordul elé: minden CMorodiella faj, Trapezia, Gampa, Rakosia,
Dalra speciosa, Carpilius, Charybdis (Goniosupradens), Dynomene, Dromia neogenica, Actaea, 'Pilo-
dius’, Haydnella, Crossotonolus, Schizophrys, Petrolisthes. (Ritkasagként egy-egy példany Chlorodiella
mediterranea és Dromia neogenica kerilt el6 az MKC rétegb6l, mely bizonyos mértékig atmeneti jel-
legl.) A felsorolt nemek mai képvisel6inek tébbsége zatonylaké: Charybdis (Goniosupradens), Dalra
perlata, CMorodiella, a legtobb Dynomene faj, Carpilius, Trapezia (Sakai 1976, Taylor 1968). Masok
nem Kkizardlagos zatonylakdk, de szilard aljzatot igényelnek, ezért zatonyon is élnek (Schizophrys,
Carupa, Daira americana, Crossotonotus). Kevéshbé érthet6 a Panopeus és Cancer jelenléte. A mai
Panopeus fajok jo része lagy aljzatot kedvel, de alkalmilag zatonyon is el6fordul, ezzel szemben
Cancer fajt zatonyrdl nem jeleztek, elterjedésiik sem esik egybe a zatonyokkal (Rathbun 1930).
Calappa heberti is kertlt el6 ezekr6l a lel6helyekrél, mai Calappa fajok is élnek alkalmilag zatonyon.
Jellemz6, hogy a masutt gyakori alakok kézil néhany kovetkezetesen hianyzik a nagyon gazdag, jol
begyjtott MRZ tipusu anyaghbdl: Parthenope, Mursia, Leucosiidae. Ezek mai képviseldi ritkak a zato-
nyokon, vagy teljesen hianyzanak (Taytlor 1968). Két helyen (MDZ és MRZ) a Pisidia kokayi és
Pachygrapsus hungaricus is el6fordul, jelezve, hogy ezek a zatonyok id6nként az arapalydvbe kerul-
tek, amit tledéktani bélyegek (gyokérnyomok és szaradasi repedések) is jeleznek az MRZ lel6helyen.
A korallzatonyok jelenléte 6ceanihoz kozelallo sotartalmat és meleg—mérsékelt vagy trépusi éghaj-
latot jelent. A korall nemzetségek szamanak csokkenése a badeni emelet soran (mintegy 20-r6l négyre
vagy Otre, lasd 2. tablazat) arra utal, hogy a sotartalom a fels6bb részek keletkezésekor mar nem volt
mindig teljesen alland6, de az éghajlat romlasara is utalhat. A zatonyok mérete viszont a felsé-badeni
emeletben sem kisebb, mint az als6ban, ami inkabb a sétartalom valtozasanak hatasat tamasztja ala.

- Kilénleges egyittest ismertem meg legljabban az MZZ (Zebegény) rétegben (6. abra). Ez még
nem kerult be a cluster-analizisbe. A finomszem{ mikrites kézet egy kis nem-zatonyépitd, agas-bogas
telepes korallfaj tomegeit tartalmazza, mely Oculina-ra emlékeztet. Ahermatipikus korallbdl allé me-
z6ket a legkulénbdzébb mélységekben és klimakon taladlunk, egy métert6l tébb szdz méter mélységig,
a tropusoktol a hideg-mérsékelt évig. A ?Porites genus jelenléte viszont azt jelenti, hogy itt aviz nem
lehetett mélyebb hisz —harminc méternél. A rak fauna hasonlit a zatonyokéhoz, de kevesebb fajt
tartalmaz. Erdekes a két Ebalia faj jelenléte, mert a zatonyokon egyetlen Leucosiidae fajt sem talal-
tam. A Portunidae és Dromioidea fajok viszont hianyzanak a harminc példanybdl all6 mintabdl.

A fenti négy tipuson kivul egy 6tédik korvonalait sejteti néhany szérvanylelet. Tébb lel6helyen
kerilt el6 Goneplax faj, Oriakhovéban (Bulgaria) Miocyclus bulgaricus-szal, Soossban (Baden mellett)
<LCancer” szontaghi vindobonensis-szel egyitt. Egy Geryon fajt adott a budapesti Z-2. sz. fiirds. Mind-
ezek agyagbdl vagy finom aleuritbo6l szarmaznak. A recens Goneplax rhomboides 40—760 m kozott,
a Geryon tridens 770— 1500 m kozott él az Adriaban (Pesta 1918). Ranidina rosaliae két helyrél kerilt
el6, Borbolyan ,,Cancer” bittneri-vel egyitt. A Raninidae fajok zéme is mély szublitoralis életet él.
A felsorolt leletek tehat mélyebb szublitordlis és sekélybatialis kériilményekre utalnak.

Bar természetesen sirkdzosségeket vizsgaltunk, a rakok pancéljanak térékenysége és az eredmé-
nyek aranylag ellentmondas-mentes volta val6szinGvé teszi, hogy ezek jol tukrozik az egykori él6he-
lyek kbézosségeinek dsszetételét.

A fejezetben ismertetett kovetkeztetések elég jol egyeznek mas gerinctelenek vizsgalataval ka-
pott eredményekkel (lasd a lel6helyek leirdsat) és az Uledéktani megfontoldsokkal. llyen vizsgélatok
még kevés helyen torténtek, ezek eredményeit tobb cikk targyalja (Murter 1974a, 1974b, 19764,
19793, Kokay—Mihaly—Muller in press, Lelkes—Muller in press).

. Szintén Rajczy M, segitségével kaptuk meg a mintak SHANNON-féle diverzitasi (,,sokféleségi”)
indexeit. Az egyes csoportokra vonatkozo6 szélsé értéket ET log2 formajaban a kdvetkez6kben adom:
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MGY csoport: H'=2,18-3,66
MOE csoport: LN '= 3,25—4,00
MRZ csoport: H'=2,10—3,63
MB  csoport: H'= 1,24—2,83

Néhany arapalyovi és sekély infralitoralis tizlablu rak-k6zosség diverzitasat Abele (1974) vizs-
galta. Bar 6 a mintdkat a meleg-mérsékeltovi és trépusi tengerekbdl vette — melyek hémérséklete
val6szinlileg magasabb, mint amilyen a badeni tengeré lehetett —, legmagasabb értéke (H'log2=
= 4,346) nem lényegesen nagyobb, mint a mi altalunk kapott maximalis adat. Igaz ugyan, hogy a
fosszilis mintak tobb él6helybdl 6sszemosott példanyokat is tartalmazhatnak, ami megnévelheti a faj-
szamot, de ez a hatés a rdkokndl val6szindleg elhanyagolhaté.

A diverzitasi érték érdekes egyiranyu valtozasat figyelhettik meg a Tétényi-fennsikon. Az MB
csoport lel6helyein belll a diverzitas észak fel6l (MM réteg, H '= 1,24) dél felé (MBH réteg, H' = 2,93)
novekszik, majd még tovabb dél felé, az MDG lel6helyen még nagyobb (H'= 3,25) értéket kaptunk.
E rétegek valoszinlleg egykorunk, ezért az is valoszin(, hogy a H' ndvekedése a névekv6 vizmélységet
tikrozi, egy, a partra nagyjabél mer6leges szelvényben. Ez az eredmény némileg ellentmond Abele
(1974) egyik megallapitasanak. O ugyanis az egyik legmagasabb értéket a sziklas arapalyévre kapta,
mig a mi esetlinkben a sziklas arapalyovi MM él6hely értéke éppen a legalacsonyabb. Abele viszont
csupan egyetlen infralitordlis egyuttest vizsgalt, egy Pociifopom-asszociiciét, melynek diverzitasa is
nagy volt (H'=4,346). Ha a badeni egylttesekre kapott értékek megbizhatonak bizonyulnak a kis
elemszamu mintak adta hataron belil, akkor megallapithatjuk, hogy nem a korallzatonyok rakjaira
kaptuk a legmagasabb értékeket (MRZ csoport), hanem egy infralitoralis csoportra, az MOE jel(re,
mely er6sen 6sszetett aljzaton (mészhomokkd, osztriga-padok, ép kagyl6héjak, héjtormelék) élt
egyiutteseknek felel meg. Abele végkovetkeztetése az volt, hogy a diverzitasi érték legjobban az alj-
zat Osszetett voltaval, komplexitasaval korrelal. E tekintetben tehat eredményeink egybehangzanak
az ovéivel, mert az MOE tipusu sokrét( aljzat komplexitas tekintetében egyenértéki lehet egy korall-

zatonnyal.
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SUMMARY

120 species and subspecies of anomuran and brachyuran decapods have been found in Badenian
(Middle Miocene, Central Paratethys, Central and Eastern Europe) layers of which one hundred
were determined to the species level. Four new genera, 21 new species and one new subspecies are
described. The new genera are: Kromtitis (Dromiidae), Corystites (Gorystidae), Rakosia, Miopipus
(Portunidae) and Haydnella (Xanthidae). The new species or subspecies are: ‘CalUanassa’ szobensis
(Callianassidae), ?Pagurus tureus, ‘Pylopagurus’ leganyii, Diogenes matrensis, Paguristes cserhatensis
(Paguridae), Petrolisthes magnus, P. haydni (Porcellanidae), Schizophrys visegradensis (Majidae),
Parthenope tetenyensis (Parthenopidae), Portunus (Monomia) miocaenicus, Charybdis (Goniosuprad-
ens) mathiasi, Rakosia carupoides, ‘Xaiva’ bachmayeri (Portunidae), Actaea turcocampestris, Chloro-
diella mediterranea tetenyensis (n. ssp.), Chlorodiella loczyi, Gh. juglans, Haydnella steiningeri, Panopeus
wronai, Pilumnopeus paratethyensis, ‘Pilumnopeus’ tetenyensis (Xanthidae) and Crossotonotus dios-
densis (Palicidae). The decapod associations were assigned to four stratigraphic zones which could
be correlated tentatively to substages of the Badenian. Primarily by cluster-analyis, these associations
were divided into five clusters reflecting differing paleoecological conditions. Rocky intertidal, reefal,
shallower and deeper infralittoral and circalittoral habitats were recognised.
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INTRODUCTION

The decapod Crustacea represent a major and important element of marine biota. Many of these
organisms have well calcified crusts. In spite of this the fossil record reflects their importance only
very incompletely. In any of the recent tropical seas their species number several hundreds. Even in
a warm-temperate sea, e.g. the Mediterranean some two hundred species are present, from which
ninety belong to the group brachyura.

In contrast to this only few decapod localities, generally of tropical origin, yielded more than
20 or 30 fossil species. Such outstanding localities are mostly Mesozoic or Eocene. Most Neogene
formations yielded only sporadic specimens. Rich associations are unfrequent. The Badenian of the
Central Paratethys is one of the exceptional cases. The unusually high number of detected species,
over hundred, may be attributed to the long tradition of study of fossil crabs in this area as well as to
the good localities that are situated in the vicinity of the university towns, Budapest and Vienna.
A need to revise previous publications and the availability of new material motivated our study.

The wealth of material permits the description of whole communities of Badenian decapods
which can be correlated with paleoecological conditions. The factors controlling these associations will
be tentatively characterized.

As far as this was possible the type- and other specimens of previous studies were located and
revised. | visited several times some easily accessible and promising localities, e.g. Rakos, Ors vezér
tere, Tétény, Gross-Hoflein, which yielded rich and ecologically evaluable associations. Other, less
promising or more remote localities, e.g. Matraverebély-Szentkut, Zebegény, Szob, Deutsch-Altenburg
or Grobie were visited only once or twice.

Inevitably, the material is somewhat one-sided. Upper Badenian localities yielded many times
more specimens than Lower or Middle Badenian ones. In spite of this, a monographical evaluation
of the whole known Badenian decapod fauna seemed to be warranted.

Several thousands of specimens (isolated carapaces, chelae, rarely entire tests) were studied and
determined. 120 different forms were recognized, of which 102 were determined to species or even
lower level. Most of the specimens were found in more or less rich associations. Four new genera,
21 new species and one new subspecies were recognized.

Our aim was the description or revision of all known Badenian decapods with the exception of
isolated fingers the study of which is generally not very promising at the present level of our knowledge.
To promote such studies in the future, however, | tried to identify isolated fingers too, if these were
found in layers where carapaces and chelae were also present.

The associations, and in some cases the individual findings too, were evaluated ecologically,
with the aid of cluster-analysis, taking into account the ecological requirements of recent forms allied
to the Badenian ones. The Leythakalks, yielding the bulk of the decapods, were among the less
studied Badenian deposits. In many cases it was only the crabs which gave evidence about paleo-
ecological conditions. In some instances, the molluscan and foraminiferal faunas were elaborated by
colleagues yielding further information about environments.

The associations were tentatively evaluated from paleogeographic and stratigraphic points of

view as well.
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THE BADENIAN STAGE AND THE CENTRAL PARATETHYS

The Badenian stage is a regional stratigraphical unit. Its applicability is confined to the Central
Paratethys. Both terms were defined in Papp et al. 1978. The lower boundary of the Badenian coin-
cides with the appearance of the planctonic foraminiferan Praeorbulina Olson. If this event was syn-
chronous everywhere, the beginning of the Badenian should correspond to that of the Langhian,
Mediterranean stage, a part of the Middle Miocene.

The upper boundary of the Badenian is less clearly defined because the Paratethys separated,
probably gradually, from the oceans which led to enhanced endemism of the biota. Therefore this
boundary was defined as the appearence of the highly endemic Sarmatian fauna and the extinction
of the euhaline elements. The synchronicity of this event is in question and its global correlation is
also problematic. According to Papp, Senes and Steininger (in Papp et al. 1978, p. 57) this event
can be correlated to the Middle Serravallian, Mediterranean stage. It is still worth remembering that
an erroneous correlation of the Badenian to the Tortonian was generally accepted in the period from
1928 to about 1968, introducing an error of some five or six millions of years. Although in the earlier
literature there was a notable trend toward a more correct correlation (e.g. Lérenthey 1909), Schaf-
fer (1927) placed the layers in question in the Tortonian stage without providing any evidence.
Unfortunately, his view was generally accepted with only a few exceptions (e.g. Strausz 1966, who
continued to use the old term Upper Mediterranean Stage). This discrepancy made it difficult to
correlate the Badenian to other European or Global stages for half a century. The term Tortonian
(for Badenian layers) keeps appearing occasionally in recent papers.

The Badenian period extends from 13.3 to 16.5 million years B. P., according to Vass, Bagda-
saryan and Steininger (in Papp et al. 1978, pp. 35—46). These dates are based on local radiometric
data and on their correlation to the global radiometric scale.

The Central Paratethys was an inland sea that occupied the foredeep and the inner-arc basin
of the Carpathians, but also extended toward the Alps and the Dinarids and around the Northern
slopes of the Balkan Mountains. The Paratethys was connected with the western Mediterranean by a
molasse-deep north of the Alps. This connection has definitely closed before the beginning of the
Badenian. A connection to the eastern Mediterranean through the Palaeo-Adriatic Sea might have
existed until the end of the Badenian.

The Eastern Paratethys was an extended system of seas reaching as far as the area of the recent
Balkhas Lake. It was probably connected with the Central Paratethys during the whole Badenian
but striking differences in the facies and biota of these seas argue for their high grade of independence.

The oceanic salinity of the Badenian sea indicates that one or more open sea-ways to oceans
permitted the outflow of the diluted or concentrated water of the sea and the simultaneous influx
of oceanic water. The almost euhaline character of the Badenian Sea is supported by the diversity
of corals, echinoids and many other organisms though a deviation of the salt-content within the
limits of a few permilles was evident in the Middle Badenian and in the second part of the Late
Badenian at least. The connections might correspond to one or more of the following:

1. to the Atlantic, through the Mediterranean and the Proto-Adriatic Sea,

2. to the Indian Ocean, through the Eastern Paratethys and through a hypothetical through
running parallel to the Zagros-Chain,

3. to the Indian Ocean, through a highly hypothetical molasse-sea running along the Hellenids,
Taurids and Zagros.

According to the correlation of Eastern Paratethyan stages to their western counterparts, as
proposed by Papp and Senes (in Papp et al. 1978, p. 53), the Tarkhanian of the Eastern sea corre-
sponds to the Lower Badenian (Moravian). In Tarkhanian faunas an impoverishment of the biota
indicates a slightly brachyhaline character of its water. During Tshokrakian and Karaganian, corre-
sponding to the uppermost Moravian and the Middle Badenian (Wieliczian), this impoverishment is
even more accentuated indicating a gradual closing of the connection with the oceans. During the
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Konkian of the Eastern Paratethys, which might correspond to the Upper Badenian (Kosovian),
a new but restricted marine invasion indicates a stabilised salinity which was not as high as that of
the Upper Badenian Sea, however.

Based on the above mentioned hypothetical ideas it is highly probable that a firm euhaline
connection of the Central Paratethys and the Mediterranean existed during the whole Badenian.
The character of the biota of these seas is essentially the same. The possibility of an Indo-West-
Pacific connection through a partly braehyhaline, partly hypersaline sea-way can not be ruled out
for the Late Badenian, however (Rogl-Steininger-C. Muller 1978). The persistence of a western
link remains doubtless, however.

The Miocene Paratethys was in a crucial location during the separation of the Indo-West-Pacific
and East-Atlantic-Mediterranean faunal provinces. The last massive faunal exchanges between the
both realms might have taken place during the Early Miocene but some episodic and restricted
connections might have occurred during the Late Middle Miocene, too.

31



PREVIOUS STUDIES ON BADENIAN DECAPODS

Some of the earliest papers mentioning Badenian Crabs describe sporadic findings. The very
first paper of this kind mentiones the occurrence of the Mediterranean species Lobocarcinus sismondai
( = Cancer s.) in the Vienna Basin (A. E. Reuss 1859). This was followed by the description of Micro-
dium nodulosum from Wieliczka (A. E. Reuss 1867). Some years later R. Reuss (1871) published a
paper on Phymatocarcinus speciosus (—Daira speciosa), based on an internal mould of the crab
from Baden Rauchstallbrunngraben.

Bittner's paper (1877) was the first to mention more than one species from a single locality,
giving a detailed description of Phymatocarcinus speciosus from Gamlitz, Steiermark; he also men-
tiones Carpilius sp. and Titanocarcinus sp. (probably Xantho) but without description. From other
localities he mentiones a chela of a portunid and Macrophthalmus sp. This latter came from a Car-
pathian layer.

In 1883 Brocchi published a paper about the Rakos (now part of Budapest) fauna. He described
six new species, Pagurus priscus (= Petrochirus pr.), Calianassa munieri (= Callianassa m.), C.
chalmasii, Galappa heberti, Matuta inermis (= M. brocchii) and Portunus pygmeus (Miopipus p.)
and also presented an illustration of a portunid (in French: Portunien) chela ( =Thalamita fragilis).
Unfortunately the Rakos section comprises several layers which are not indicated in Brocchi's
paper. As the type specimens are probably lost forever, we do not even have the matrices to indicate
what layers contained the specimens. A year later Bittner (1884) published a paper on crabs from
strata of various geologic ages, including the following Badenian forms: Cancer styriacus, C. illyricus
and C. carniolicus. Bittner later (1893) described several crabs, including Badenian ones, from the
Tertiary of Pannonia (meaning Hungary and Croatia together at that time). He mentioned Neptunus
cf. granulatus (?= Portunus monspeliensis) from the vicinity of Kolozsvar, Transylvania. From
Walbersdorf (Borbolya, now Burgenland, Austria) a new species, Ranidina rosaliae is described
and specimens of Cancer cf. illyricus (? = “Ca?icer” bittneri) are enumerated.

Imre Lé&renthey, Hungarian paleontologist and geologist (in papers published in German
language he used his name’s German version, Emerich L&6renthey) was one of the most successful
investigators of Tertiary crabs. He focused his efforts, however, on the diverse and well preserved
Upper Eocene fauna of Kissvabhegy (now Martinovics-hegy), Budapest and much less on the Bade-
nian (“Obermediterran” in those times) decapods. Nevertheless, he redescribed Brocchi’'s species
and described a series of new ones, providing good indications of localities and layers, whenever
this was possible. Also in this respect he was among the most up to date paleontologists of his time.

Early and sudden death disrupted his studies. He left an unfinished but voluminous manuscript
which was published posthumously by K. Beurlen several years later. Although Beurlten did this
in an excellent manner, unfortunately he did not check the drawings in the manuscript. L&renthey
himselfwas in the habit to scrutinise the figures before publication. Consequently all figures published
during his life are extremely reliable to their finest details and to the outlines as well. Several new
species are described in this posthumous work but the figures of the type specimens are incorrect
and practically useless. For example, the figure of the right chela of Calappa heberti (L6renthey
and Beuriten 1929, pi. 6, fig. 11), borrowed from Lé&renthey’s former publications is extremely
reliable, while that of the left chela (fig. 12) is incorrect (pl. XXXV III, figs. 4, 6 in this volume).

Lérenthey’s first papers were published in parallel Hungarian and German versions with
identical contents. He presented the same data in preliminary publications without figures (L&ren-
they 1897 and 1898a), and in definite papers with excellent figures and detailed descriptions (L&-
renthey 1898b, c). The short definitions of new species, given in the first two papers satisfy articles
11 and 12 of the International Code of Zoological Nomenclature (ICZN, Stol1 et al. 1961). Conse-
guently 1897 is the date of first publication of the species Cancer szontaghii, Calianassa rakosiensis
( = Callianassa rakosiensis) , C. brocchii, Pilodius mediterraneus ( = Pilumnus r.). He also mentions
Lambrus sp. (= Parthenope sp.) and Neptunus cf. gramdatus (= Portunus monspeliensis) and rede-
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scribes Brocchi’s species. The name of Portunus pygmeus is erroneously spelled as P. pygmaeus, an
error which remained uncorrected in the subsequent literature. Andorina elegans was described again
in two parallel papers (Lérenthey 1901a, b).

Lérenthey (1911, 1913) described some Neogene localities from the environs of Budapest. In
both the Hungarian and German versions, he mentiones and names several new Badenian decapods
without providing any description or figures. Thus the following names do not satisfy article 12 and
16 of the ICZN (Ston1 et al. 1961) and should be regarded as nomina nuda: Dorippe margaretha,
Portumnus tricarinatus, Portunus rakosiensis (= Liocarcinus rakosensis), Zozymus mediterraneus
( = Chlorodiclla mediterranea), Microcorystes latifrons ( = Corystites 1.).

The mentioned species were described later (Lérenthey-Beurlen 1929) together with some
other Badenian species: Maia biaensis (—Maja b), Maia hungarica (Micippa h.), Calappa praeclata
and Calianassa pseudorakosensis ( = Callianassa pseudorakosensis). As mentioned above the figures
of the new species are incorrect. The text reveals that the descriptions were written by Lérenthey
and were left unaltered by Beurlen (L&renthey-B eurlen 1929, p. 8). Consequently, according to
article 50 of ICZN (Stoln1 et al. 1961) the names should be attributed to L 6renthey alone.

In Austria, Toula (1904), in connection with the description of a new species, Cancer bittneri
(= “Cancer” b.), enumerates all Badenian forms known. After the First World War, Glaessner
begun the study of Badenian decapods with the aim of completeness. In his first paper on this topic
(Graessner 1924) he did describe only a Carpathian (“Helvet”) form, Macrophthalmus vindobonensis.
In a subsequent publication (Graessner 1928) he presents a monographic account of all known
Neogene species of Austria and introduces the following Badenian forms : Callianassa norica, Necro-
nectes schaffej-i, Titanocarcinus vulgaris (—'Pilodius’ v.), Carpilius antiquus. In a volume of Fossilium
Catalogus (Graessner 1929) he summarized our knowledge of systematics of fossil decapods. Later
he had to leave Europe thus the study of Badenian crabs was interrupted for two decades.

Glaessner’s work was followed by Bachmayer. In his paper on injured fossil gastropods (in
Papp et al. 1947), he analysed a rich collection of isolated fingers determining them to family or genus
level. We have to remember here an amateur collector, K. Oroszy, whose collection provided material
for the description of the extremely rich Deutsch-Altenburg fauna (Bachmayer 1953a). In the same
year a paper on the Gross-Hoflein fauna appeared (Bachmayer-T ollmann 1953a). The authors
concentrated mainly on the description of a new species, Dromilites koberi ( = Kromtitis K.), but
mentioned the occurrence of many other forms including new ones. In other publications Bachmayer
dealt with sporadic findings (Bachmayer 1950, 1953b, Bachmayer-K upper 1952) and with the
calappids of the Vienna Basin (Bachmayer 1962).

As shown above, most studies until the 1950-s were confined to Hungary and Austria. This
tradition was broken, however, in the seventies. Forster (1979a, b) obtained a rich material, mostly
isolated fingers but also some carapaces, from Poland. The most interesting localities were Grobie
and Korytnica. Yanakevich (1969, 1977) described a new species, Medaeus moldavicus ( —Xantho
m.) and published figures of excellently preserved specimens of Daira speciosa. Both species came
from reefal structures of Moldavia.

| reported mainly on Hungarian material (Multer 1974a, b, 1976a, b, 1979a) but also on a fine
collection obtained from E. K ojumdgieva, Bulgaria (Maller 1979b).

Other papers (e.g. Beurlen 1939, Schouppé 1949, Stancu-A ndreescu 1968) contributed by
mentioning known Badenian species from new localities.

Two more papers must be mentioned (Hojnos 1923, 1933), which describe a small decapod
fauna from an area lying between the northern parts of the Cserhat and the Matra mountains, but
without stating the exact locality. The author of them enumerates Calianassa desmarestiana, C.
subterranea, Gonoplax sp., Calappa heberti, Maia miocaenica and describes a new variety, Calianassa
spinosa L 6renthey var. cserhatica. Unfortunately this material was lost and the determinations can
not be checked. The short description of C. spinosa var. cserhatica, without figure, does not permit
any further speculations.

The tradition of the study of Badenian decapods dates back for more than a century. In spite of
this and in contrast to the presence of some excellent localities, the papers dealing with this topic are
not numerous, and even the number of the authors is surprisingly low.
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DEPOSITORIES OF BADENIAN DECAPODS

In order to revise previous studies | made attempts to locate the type specimens. L&renthey’s
material is preserved in the Hungarian Geological Survey in good order (Magyar Allami Féldtani
Intézet, Budapest X1V., Népstadion ut 14. H 1142 Pf. 106). The specimens he collected were originally
kept at the Palaeontological Institute of the Pazmany Péter University, Budapest (now EOtvos
Lorand Tudoményegyetem), but later his material was transferred to the Survey. The loss of types
was moderate although universities are usually unsuited for preservation of such material. The follow-
ing losses occurred: Microcorystes latifrons ( = Corystites 1.) the holotype was broken and lost while
Lérenthey was still alive (Lérenthey-B ettrien 1929, p. 138), Portumnus tricarinatus, holotype,
and Maia biaensis ( = Maia b.J, holotype, but the plaster cast of which is extant, and Callianassa
ralcosiensis holotype.

In contrast, the fate of Brocchi’s (1883) specimens is unknown. The material described by him
was collected by Hebert and Munier-Chalmas, paleontologists of the Sorbonne. Their collection,
which includes a high number of specimens from Hungary, is still held at the Université Pierre et
Marie Curie, Institut de Macropaléontologie, Paris 7. 2 Place Jussieu, France. With the kind help
of professor Pajot, | unsuccessfully tried to locate Brocchi’'sspecimens in this collections. The material
was not found in the Muséum National d’'Histoire Naturelle, Paris, either. The specimens are most
likely lost.

All of Graessner’s and Bachmayer’s material is preserved in excellent order in the Natur-
historisches Museum in Vienna (Burgring 7 A. 1014 Wien, Austria). Professor Bachmayer kindly
permitted me to study a good portion of them. The type-specimen of Phymatocarcinus speciosus
(=Daira speciosa) however, was lost (Grlaessner 1928, p. 191). The fate of Microdium nodulosum is
unknown. Many of Bittner’s types were also lost. In the inventory of the Geologischer Bundesan-
stalt, Wien (Rasumofskigasse 23, 1031 Wien, Austria) only Ranidina rosaliae is listed as extant (Sto-
jaspal 1975), though according to Bittner (1884, p. 30) some specimens of Cancer carniolicus and
the holotype of C. styriacus should also be kept there*. The holotype of Cancer illyricus Bittner is
kept at the Institut fir Geologie und Palédontologie of the Universitat Graz (Heinrichstrasse 26,
A-8010 Graz, Austria) as professor A. Fenninger Kindly communicated.

The specimens described by Forster (1979a, b) are kept in the collection of the Warsaw Uni-
versity (Universitet Warszawski, Wydzial Geologii, Aleja Zwirki i Wigury 93. 02-089 Warszawa,
Poland). Yanakevich’ specimens are kept in State Teachers College, Tiraspol (Tiraspolski Go-
sudarstvenni Pedagogitsheski Institut im. Shevchenko, Tiraspol, Moldavian S.S.R., exact address
unknown).

Specimens collected by Kojumdgieva (Muller 1979b) are deposited in the Museum of Sofia
University (boulevard Rusld 15. Sofia 1000. Bulgaria).

The specimens | collected are owned and supervised by the Palaeontological and Geological
Department of the Hungarian Natural History Museum (Természettudomanyi Muzeum, Féld- és
oslénytar, Muzeum koérut 14-16. H-1088 Budapest, Hungary). They are deposited either in the
Natural History Museum or are kept by the author (PAL Malter, Kaplar u. 11. H-1024 Budapest,
Hungary).

The author possesses rubber moulds of all type-specimens he was able to study and indicated as
“material seen” in the descriptive chapter. He is prepared to supply casts for scientific study. The
only exceptions are Maia oroszyi (Pisa 0.) and Necronectes schafferi the preservation of which did not

allow to make a mould.

See ,,Addendum”
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METHODS USED IN FIELD-WORK, PREPARATION OF THE MATERIAL

Most of the specimens were collected in open-air exposures. Efforts were made to visit the good
outcrops repeatedly, ten to hundred times, to obtain a possibly complete record of the communities.
This effort was helped by the circumstance that many of such localities are situated within Budapest
or in its close vicinity. Ifit was possible, 1 removed bigger blocks from walls of exposures. The blocks
were broken with hammer and chisel to pieces of an average size of four to five cm. All pieces were
scrutinised with the help of head-band magnifiyng glasses. All recognisible fragments of decapods
were retained, including moulds.

The generally poor preservation of the shells often precluded their cleaning up. In such cases we
did not attempt to remove the rock covering the shell, but cleaned the external mould of the remnants
of the shell and filled it with silicone rubber. After setting, the cast was pulled out cautiously. This
procedure permitted the study of both inner and outer surfaces of the same specimen. To prevent
sticking, porous rocks were impregnated with diluted warnish before applying the rubber. If shells
were well preserved and hard, the common methods of cleaning were used as vibro-tool, needle,
chisels, hippers, etc. Dark or shiny specimens were coated with vapour of ammonium chloride before
photography. Silicone rubber is highly suitable for making casts or duplicates. Fine-grained plaster
of Paris offers many advantages over plastics for making casts. After setting and drying, the casts
were impregnated with diluted colourless varnish. To avoid bubble formation both rubber and
plaster were applied with fine but strong brushes.

In some cases, e.g. for specimens with thin or narrow parts, epoxy resins might be preferred
because of their strength. A resin of low viscosity was used. Its components were mixed with titanium
oxide powder to achieve an opaque white cast. A highly suitable resin, fabricated by the Research
Institute for Industry of Plastics (MUGanyagipari Kutatdintézet, Hungéaria koérat 114. H-1143 Buda-
pest, Hungary) was used. Its components are designated FM-4 and T-30.

Casting with silicone rubber is described by Kbity-McLachlan (1980). This paper defines the
terms “cast” and “mould” which are frequently confused, and introduces the idea that casts can be
enlarged treating with toluene. This method was independently developed by us. A linear increase of
50% without any distortion can be obtained after a bath in toluene for several hours. Repeating this
procedure a linear magnification of 5 to 8 can be obtained.

In some cases the rock was sufficiently friable and the shells well preserved to permit sieving.
The use of magnifiyng glasses while sorting the sieved material assures recognition of fossils of all
sizes. In comparing such samples with hand-picked ones, a bias-factor was used to correct the number
or proportion of small specimens.



DESCRIPTION OF THE LOCALITIES

I describe here those localities where | collected (Table 1.). Sections are given if outcrops were
surveyed by us. In other cases | refer to literature. Localities yielding only one or few species are
presented in the systematic part. The codes given for the individual layers of the sections are those
used in our inventory system in which the first group of letters and numbers refers to the layer
itself, regarded as a unit, the second group refers to the serial number of the given species, and the
third one is the serial number of individuals.

Outcrops in Budapest or in his closest vicinity were studied most intensively. Most of these
localities are Upper Badenian. In subsurface position Middle Badenian rocks occur also but these
yielded no decapods so far (Fig. 1).

Tétény-plateau (Tétényi-fennsik, Fig. 2). This upland of moderate height is built up of Egerian
and Neogene rocks. The Upper Badenian rocks are exposed in small patches and as a narrow strip
near to the northern edge of the height. The total thickness of Badenian layers seldom exceeds six
meters.

The roadcut of the Kamaraerdei Ut (MK on Fig. 2) is still accessible. In earlier literature it was
known as Katona ut or Militarstrasse (L6renthey 1911, 1913, L6renthey-B eurlen 1929, Straixsz
1923). Stratum MK is exposed as a 1 meter layer (Fig. 3) containing moulds and recristallized remnants
of corals. At the southern end of the exposure, Tarbellastraea sp., Forties sp. and Siderastraea sp.
colonies were found in removed position. A species similar in shape to Tarbellastraea but probably
belonging to another genus was also found. About 10 meters apart, in the northern part of the cut a
small Porites-reei occurred, mainly in living position. The matrix is a conglomerate of ill-sorted grains
and blocks. The layer was mentioned by us (Mutter 1976a), in which paper Kokay (p. 507) enu-
merated and interpreted the Molluscs. K okay argued for a well areated, agitated water of a depth
much less than 30 meters. The salinity was near to the oceanic one. Decapods of the layer MK:
Dardanus hungaricus (Lsrenthey), Pelrolisthes magnus n. sp., Charybdis (Coniosupradens) mathiasi
n. sp., Xantho moldavicus (Yanakevich), Chlorodiella mediterranea (L6renthey) and Daira speciosa
(Reuss).

The coral-bearing layer is covered by a calcarenite with abundant remnants of Cerithium (layer
MKF), by a faint unconformity. Macroscopically, this 1.5 meter layer is a microoncoidal-skeletal
grainstone. Decapods: Pisidia kokayi (Muller), Pisa oroszyi (Bachmayer), Xantho moldavicus
(Yanakevich), Pilumnopeus tetenensis n. sp. and Brachynotus februarius Martter.

Roadcut of the streets Balatoni Ut and Szabadkai ut (MF on Fig. 2). The exposure is accessible.
A medium to coarse-grained dark grey sand (Eggenburgian) is unconformly overlain by Upper
Badenian layers. The lowermost one is an ill-sorted gravel with blocks up to 20 cm with some bivalve
boreholes. A sandy limestone (MFK) (Fig. 3) covers the preceeding layer which is an ill-sorted quartz-
sand and gravel-bearing packstone and contains abundant moulds of a Glycymeris species and other
molluscs. Its thickness is about 0.8 meter. Its fauna was studied by Kokay (quoted by Muller
1976a, p. 506; for Stylophora sp. read Tarbellastraea sp.).

The following layer is an 1.6 m thick limestone comprising a lower, softer and an upper, harder
part, both containing quartz grains. These layers were not studied in details, nevertheless samples
were collected from the debris at the foot of the cut, containing blocks of all layers. This mixed
material got the code (MFA). The uppermost layer of the cut was studied at another spot be described
below (MM and MB). The sequence is illustrated on Fig. 3. A quartz-bearing sandstone appeared at
the base of a pit, situated westward of the cut (MA). Ksokay’s quoted description fits to the units
MA and MFA as well. He argued for a depository environment with an agitated water of a salinity
similar to that of the oceans. The water-depth did not exceed 30 m but probably it was shallower.
The size of quartz grains of these layers decrease toward south suggesting the presence of a shore
north of the site built up of sands and gravels (probably coming from Carpathian layers) and a bottom

gently sloping southwards.
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Fig. 1. Localities in and around Budapest. Areas indicated with letters A and B are shown on Figs. 2, 4

Fig. 2. Sites on Tétény-plateau with the codes of decapod-bearing layers



roadcut roadcut small pits and trenches

Kamaraerdei at Balatoni ut - on the field
Szabadkai ut

coarse calcarenite
zone 4_
zone 3
conglomerate

with corals

Fig. 3. Simplified section of sites on the Tétény-plateau (horizontally not to scale)
1. Codes of decapod-bearing layers, 2. boundary of biozones, 3. unconformity

Almost the same species were found in layers MA, MF and MFK: Callianassa munieri Brocchi,
C. pseudorakosensis Lérenthey, C. kerepesiensis Muller, Dardanus substriatiformis (L6renthey),
Petrochirus priscus (Brocchi), Dromia eotvoesi (Muller), Galappa heberti Brocchi, Matuta brocchii
Glaessner, Maja biaensis Lérenthey, Xa?itho moldavicus (Yanakevich), Pilumnus mediterraneus
(Lérenthey) and Micippa hungarica (L&renthey).

The layer covering the quartz-bearing limestones is pure calcarenite containing oncoids and
stromatolites and it is almost totally depleted of quartz-grains (MB and MM). The small pits where
these rooks were exposed are mostly filled now, but collecting is still possible on the surface or in the
road-cut. The oncoids and stromatolites are of cryptalgal and foraminiferal origin (Lelkes-M tller
in press). The matrix is microoncoidal grainstone which contains molluscs, predominantly Cerithium.
Its thickness decreases toward WSW, with the sessile stromatolitic structures giving place to sub-
globular oncoids which occur in decreasing number toward WSW. All this suggest a paleoenvironment
with a shallow nearshore site where the bottom gently sloped toward south similarly to the presumed
situation when the underlying layers were deposited. The molluscs were determined by Koékay
(quoted by Murnter 1974a, p. 119) suggesting an environment of a shallow sublittoral sea of about
26 to 28/00 salinity. The abundance of Cerithium indicates a dense cover of algae or seagrasses.

The diversity of the decapod fauna increases toward south. At the northern part of the section
(MM) four species were found: Pisa oroszyi (Bachmayer), Xantho moldavicus (Yanakevich), Pilum-
nus mediterraneus (Lérenthey) and Brachynotus februarius Mutter. Further south at MB, MUO,
MJL and MBH the following species occurred: Callianassa sp., Pisidia kokayi (Munter), Pagurus
albus Multter, Anapagurus marginatus Mualler, Galathea weinfurteri Bachmayer, Matuta brocchii
Glaessner, ‘Ebalia’ hungarica Mutter, Parthenope tetenyensis n. sp., Pisa oroszyi (Bachmayer),
Micippa hungarica (Lérenthey), Liocarcinus kuehni (Bachmayer), L. rakosensis (L&renthey),
Miopipus pygmeus (Brocchi), 1Thalamita sp., Xantho moldavicus (Yanakevich), Pilumnus mediter-
raneus (Lérenthey), ‘Pilumnopeus’ tetenyensis n. sp., Brachynotus februarius Murter and Pachy-
grapsus hungaricus Mualler.

At the southernmost part of the section the discussed layer is partly covered, partly replaced
by a fine-grained ill-sorted calcarenite, probably a packstone, which contains no macrooncoids
(MDG). The non-decapod fauna was determined by Kokay (quoted by Mualter 1974b, p. 275).
According to him the depth of the water was shallower than 30 to 40 meter, the salinity was, at
least temporarily, slightly instable, but close to the oceanic one. The rock is exposed in some still
accessible shallow trenches. Decapods: Callianassa sp. (? = Semiranina oroszyi Bachmayer), Upo-
gebia sp., Galathea weinfurteri Bachmayer, Anapagurus marginatus Multer, Paguridarum div. sp.,
Kerepesia viai Muller, Mursia lienharti (Bachmayer), Dorippe margaretha Lérenthey, ‘Ebali@’
hungarica Multter, Trachypirimela grippi (Muller), Miopipus pygmeus (Brocchi), Liocarcinus
rakosensis (L&renthey), ‘Lissocarcinus’ szoeraenyiae (Muller), Parthenope szab6i Multer, P.
tetenyensis n. sp., Micippa hungarica (Lérenthey), Pisa oroszyi (Bachmayer), Xantho moldavicus
(Yanakevich), Actumnus telegdii (Mutter) and Pilumnus mediterraneus (L6renthey).

Localities at Di6sd (Fig. 2). In the southern parts of the Tétény-plateau there is a small outcrop
of Badenian rocks. These are exposed in an abandoned quarry and at the edge of a sandpit, along a
fault, which tectonically connects Pannonian sands to Badenian and Sarmatian limestones. Site MDZ
is situated along this fault on the upper part of the sand-pit that is still worked making the locality
accessible. A compact hard limestone contains here abundant moulds of Tarbellastraea sp., Poril.es
sp. and two other species of reefbuilding corals, mostly in removed position. The matrix is generally
ill-sorted and abundant in crab-remnants. The locality was not yet mentioned in the literature.
Decapods found: Pisidia kokayi (Mutier), Petrolisthes magnus n. sp., Galathea weinfurteri Bach-
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MAYER, Bromia neogenica (Multer), Calappa heberti Brocchi, Rakosia carupoides n. gen. n. sp.,
Charybdis mathiasi n. sp., ‘Necronectes’ schaffen Graessner, Micippa hungarica (L&renthey),
Panopeus wronai n. sp., Xantho moldavicus (Yanakevich), Pilumnus mediterraneus (L6renthey),
Chlorodiella mediterranea (Lérenthey), Ch. juglans n. sp., ?Glabropilumnus sp., Crossotonotus dios-
densis n. sp. and Cancer styriacus Bittner.

Elsewhere in the just mentionned quarry (Fig. 2) some blocks contained a fauna (MND) which
is probably younger than that of MDZ but the contact of the two layers is covered. Decapods: Callia-
nassa sp., Paguridarum sp., Pagurus albus Murier, Pagurus ralcosensis Mutter, Mursia lienharti
(Bachmayer), Dorippe margaretha Lérenthey, Parthenope szabéi Mutter, ‘Lissocarcinus’ szoerae-
nyiae (Mutier), Liocarcinus ralcosensis (Lérenthey), Miopipus pygmeus (Brocchi), Actumnus
telegdii (Munier).

Bia. At the western edge of an upland connected to Tétény-plateau, Badenian and Sarmatian
strata are exposed along a valley-side. The name of the site is “Nyakask6”, and it was described
among others by Strausz (1924) and by Schaearzik-V end1 (1929). At the lower part of the section
there is a silt-layer (MNA) (Table 1.). The silt contains deformed, abundant moulds of Turritella sp.
and other molluscs. Decapods found: Callianassa munieri Brocchi, Mursia lienharti (Bachmayer),
Maja biaensis Lérenthey, Portunus cf. monspeliensis (A. Milne-Edwards). The silty layer is
covered by four to five meter thick sandy limestone. This contains a rich mollusc fauna, mostly in
the form of moulds (MN) (Table 1.). Decapods: Callianassa munieri Brocchi, C. pseudoralcosensis
L6renthey, Bromia eotvoesi (Mulier), Calappa heberti Brocchi, Matuta brocchii Graessner,
Mursia lienharti (Bachmayer), Maja biaensis Lérenthey, Xantho moldavicus (Yanakevich),
Pilumnus mediterraneus (Lérenthey).

A group of sites (Figs. 1, 4, 5), which yielded the most diverse and best preserved known crab
fauna of the Paratethys, is situated in the eastern part of Budapest, in and around the classic site
Rakos. The sequences in this area were described in several publications and was recently summarized
by Kokay-Minhaly-M uller (in press.).

Rakos. This exposure is a railway-cut excavated in the second half of the last century and
subsequently deepened and widened several times. The still accessible exposure consists of several
layers of Badenian and Sarmatian age (see section in Fig. 5). The section was described by Szabo
(1879), Franzenau (1881), Vadasz (1906) and by Schafarzik and Vend1 (1929). BrocchTs (1883)
fauna came from here. Layers below MRC (see section, Fig. 5) contain tuffaceous minerals which are
partly reworked from Upper Carpathian dacitic tuffs erstwhile covering slopes and hills eastwards.
Some eruptions might have occurred during the deposition of layer MRF, since the potassium-argon
age of this layer is much younger (13.4+ 0.6 MYBP) than that of a slightly lower one (layered tuffite
below MR8, age: 15.6+ 0.8 MYBP, Balogh-A rva-Sés-P écskay 1980). Most likely the biotite of
the lower layer originated exclusively from older tuffs, while that of MRF got crystals from a new
eruption as well.

A Ponies-reef (MRZ) in the eastern part of the cut forms a 1.5-2.0 meter thick lens. It was a
patch-reef built mainly by Porites sp. which was preserved as moulds, mostly in living position.
Few specimens of Tarbellastraea was also found. The 5-10 cm thick and 0.5-1.0 m tall coral branches
are embedded in a tuffaceous limestone. Some of the corals are encrusted by calcareous red algae,
probably by Neogoniolithon sp. Occasionally bryozoans participated in the building. The Porites was
earlier erroneously determined as Millepora (L6renthey-Beurten 1929, p. 35) but in fact no
Hydrozoa remnants were found so far.

A more or less monospecific coral reef indicates a muddy, shallow environment. Porites is one
of the corals resistant to fast sedimentation and to muddy water. The matrix, rich in fine particles,
argues for a muddy water, too. Decapods (MRZ): Callianassa munieri Brocchi, Pisidia Icokayi
(Munrrer), Petrolisthes magnus n. sp., Galathea weinfurteri Bachmayer, Bromia neogenica Muller,
Calappa heberti Brocchi, Matuta brocchii Graessner, Pisa oroszyi (Bachmayer), Rakosia carupoides
n. gen. n. sp., Charybdis mathiasi n. sp., Thalamita n? sp., Baira speciosa (Reuss), Chlorodiella mediter-
ranea (Lérenthey), Ch. mediterranea tetenyensis n. ssp., Ch. loczyi n. sp., Pilumnopeus paratethyensis
n. sp., ?Glabropilumnus sp., Pilumnus mediterraneus (L6renthey), Xantho moldavicus (Yanake-
vich), ?‘Necronectes’ cf. schaffen Graessner and Pachygrapsus hungaricus Multier.

Sandstone layers MR45 and MR8. These sandstones partly replace, partly cover the just described
reef. These rocks are medium-grained, strongly bioturbated, ill-layered and nodular. Most decapods
are well preserved but disarticulated. In contrast, aragonite-shelled molluscs are rare, probably their
moulds collapsed before the diagenesis of rock. Decapods: Callianassa munieri Brocchi, C. chalmasii
Brocchi, C. pseudorakosensis Lérenthey, C. rakosiensis Lérenthey, G. Kerepesiensis Muller,
Petrochirus priscus (Brocchi), Pagurus rakosensis Mutter, ‘Anapagurus’ miocenicus Mutter, Upo-
gebia sp., Albunea asymmetrica (Mut1er), Bromia eotvoesi (Mul1er), Calappa heberti Brocchi, Mursia
lienharti (Bachmayer), 'Ebalia’ hungarica Mut1er, Parthenope szab6i Murier, P. tetenyensis n. sp.,
Thalamita fragilis Marter and Pilumnus mediterraneus (L6renthey).
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Fig. 4. Localities near Rakos

MR8 limestone is overlain by a sequence of sandy limestone layers. The lower layer is character-
ized by the abundance of Linga columbella (MRL), the upper one (MRO) contains oyster beds. The
proportion of quartz grains and tuffigenous particles decreases upwards. The rock of the upper bed is
a sandy foraminiferal-molluscan biosparite (Lelkes pers. comm.). Decapods of the both layers:
‘Callianassa’ pseudorakosensis Lérenthey, ‘C’. chalmasii Brocchi, ‘C.” sp., Upogebia sp., Dromia
eotvoesi (Mutler), Calappa heberti Brocchi, Matuta brocchii Graessner, ‘Ebalia’ hungarica Matler,
Petrochirus priscus (Brocchi), Thalamita fragilis Multrer, Portunus (Monomia) miocaenicus n. sp.,
and Pilumnus mediterraneus (L&érenthey).

The thickest layer in the railway-cut is a fine-grained ill-sorted sandstone (MRF). Most of the
grains are volcanic. The same layer is exposed also at Kereszturi ut (MEG, Fig. 3). Big pectinids and
irregular sea urchins are abundant. The ill-layered sandstone is characterized by dense Callianassid
burrows (Ophiomorpha). Decapods: ‘Callianassa’ munieri Brocchi, ‘C." chalmasii Brocchi, Petro-
chirus priscus (Brocchi), Dardanus sp., Pagurus concavus Muller, P. rakosensis Muller, ‘Ana-
pagurus’ miocenicus Muller, Diogenes of. pugilator Roux, Albunea asymmetrica (Multer), Dorippe
margaretha Lé&renthey, Calappa heberti Brocchi, Matuta brocchii Grlaessner, Dromia eotvoesi
(Murter), Parthenope tetenyensis n. sp., P. szab6i Multter, Mursia lienharti (Bachmayer), Pisa cf.
oroszyi (Bachmayer), Liocarcinus rakosensis (Lé6renthey), Portunus monspeliensis (A. Milne-
Edwards), Miopipus pygmeus (Brocchi), Pilumnus mediterraneus (L&6renthey) and Actumnus

telegdii (Munter).
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Fig. 5. Simplified section along the localities near Rakos (horizontally not to scale)
1. Code of decapod-bearing layers, 2. boundary of biozones, 3. unconformity

This sandstone is covered by a porous mollusc-bearing limestone virtually depleted of terrigenous
material (MRC). Its most characteristic molluscs are Gardium and Gerithium species. Decapods:
Gallianassa cf. kerepesiensis Multler, Dromiidarum sp. (?Kerepesia), Matuta brocchii Graessner,
Pilumnus mediterraneus L 6renthey and Xantho moldavicus (Yanakevich).

The limestone is covered by a 0.1-0.2 m thick macrooncoid-bearing layer (MRS) ; the oncoids are
embedded in microoncoidal-ooidal grainstone matrix, containing decapods (Lelkes-Muller in
press.). Decapods: Parthenope tetenyensis n. sp. ‘Pilumnopeus’ tetenyensis n. sp., Pachygrapsus hungari-
cus Multter and Brachynotus februarius Mutter. The oncoidal layer is overlain by a crossbedded
calcarenite which did not yield decapods yet.

Another group of localities is situated at a distance of about 1 km from R&kos, around the
square Ors vezér tere (Rig. 3). Numerous trenches and pits were excavated here in the last twenty
years. The sites are described by Strattsz (1927), Bartko-K okay (1966), Mihaty (1969), Muller
(1976b, 1979a) and by Koéokay-Mihaly-M uller (in press.). The most interesting exposures were in
trenches along the Kerepesi Ut, Gyakorl6 Gt and in the construction-pit of the “Sugar” supermarket
(Fig. 3). The lower layers were almost identical in all exposures, while the upper ones differed from
place to place.

The lowest crab-bearing layer was a tuffaceous limestone which contained corals. Its fauna did
not differ from that of MRZ in Rakos. A tuffaceous sandy limestone occurred at the corner of the
streets Kerepesi Ut and Sarkantyu Gt (now Gyakorlé koéz). This 2 m limestone (MKC) corresponds
to layers MRC and MRO of Rakos but is was deposited from a more agitated water than it was the
case at Rakos (Bartko-K okay 1966). Decapods: Gallianassa munieri Brocchi, C. kerepesiensis
Mualtter, Pagurinae ?n. sp., Petrochirus priscus (Brocchi), Dardanus substriatiformis (L6renthey),
Galathea weinfurteri Bachmayer, Dromia neogenica Muller, D. eotvoesi (Muller), Kerepesia viai
Mutter, Calappa heberti Brocchi, Matuta brocchii Graessner, Mursia lienharti (Bachmayer), ‘Eba-
lia’ hungarica Muliter, Parthenope szab6i Multter, P. tetenyensis n. sp., Thalamita fragilis Munler,
Portunus sp., Liocarcinus rakosensis (Lérenthey), Miopipus pygmeus (Brocchi), Xantho moldavicus
(Yanakevich), Pilumnus mediterraneus (Lérenthey), Chlorodiella sp., Pisa oroszyi (Bachmayer),
Maja biaensis Lsrenthey and Micippa hungarica (Lérenthey).

The cover of the limestone, a four to five meter thick medium-grained sand, was exposed along
the street Gyakorl6é at (MGY) and in the construction-pit of “Sugar” supermarket (MOH, Fig. 5).
It had the appearance of quartz-sand, though its quartz-content was only 5%, the clear particles
were mostly glasses. The CaC03 content was about 40%. Other cristalline minerals were mostly feld-
spars, mica and clay-minerals. The sand contained big Pectinids (Flabellipecten leythaianus, Pecten
aduncus), sea urchins and foraminifers {Bordis mélo dominated). The crabs were usually well preserved
and only moderately fragile, thus they could be collected from sieved material. Decapods found:
Upogebia sp., Gallianassa kerepesiensis Muller, G. chalmasii Brocchi, G. rakosiensis L&érenthey,
G. pseudorakosensis Lérenthey, G. brocchii Lérenthey, Dardanus substriatiformis (Lérenthey),
Diogenes cf. pugilator Roux, Galathea weinfurteri Bachmayer, Dromia eotvoesi (Mutter), Calappa
heberti Brocchi, Matuta brocchii Graessner, Mursia lienharti (Bachmayer), Maja biaensis Lé&ren-
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they, Portunus neogenicus Muller, Liocarcinus rakosensis (Lérenthey), Miopipus pygmeus (Broc-
chi), Mioxaiva psammophila Multer, Xantho moldavicus (Yanakevich), Pilumnus mediterraneus
(Lerenthey), Actumnus telegdii (Multter) and ?Ocypode sp.

This tuffaceous sand is covered by a limestone-complex composed of different rocks at different
places. At Gyakorlé G4t (Mg. 5) the sand is covered by Ervilia-bearing limestone. Its thickness was
about 0.4 m. It was covered by a 0.5 m thick Cerithium-limestone (MGF). This contained big oncoids
with calcarenite-pebble or black pebble nuclei (Letkes-M uller in press.). Decapods found: Callia-
nassa sp., Pisa oroszyi (Bachmayer), Xantho moldavicus (Yanakevich), Pilumnus mediterraneus
(Lerenthey), Pachygrapsus hungaricus Muller.

At Ors vezér tere in the construction-pit of “Sugar” supermarket sand MOH is covered by a
tuffaceous layer of moderate thickness (0.5 m). A calcarenite (MOE), which is probably contempora-
neous with layer MGF at Gyakorl6 at, covers the tuffite. The thickness of this limestone is about 2.2
meters. The rock is skeletal grainstone with sparce microoncoids, characterised by small oysters,
Chlamys, regular and spatangid sea urchins and Lingula sp. Due to extremely favourable conditions
for preservation, its decapod fauna is the richest known from the Paratethys : Callianassa kerepesiensis
Muarnter, C. sp., ?Upogebia sp., Pagurus rakosensis Muller, P. concavus Muller, P. albus Mullter,
‘Anapagmus’ marginatus Muller, Dardanus substriatiformis (Lérenthey), Galathea weinfurteri
Bachmayer, Kerepesin viai Muller, Matuta brocchii Graessner, Mursia lienharti (Bachmayer),
Dorippe margaretha Lsrenthey, Palicus n. sp., Cancer styriacus Bittner, Trachypirimela grippi
(Murrer), Parthenope szabéi Murter, P. tetenyensis n. sp., Maja biaensis Lérenthey, Micippa
hungarica (Lérenthey), Pisa oroszyi (Bachmayer), Achaeus magnus Muller, ‘Lissocarcinus’
szoeraenyiae (Mualler), ‘Xaiva' bachmayeri n. sp., Liocarnicus rakosensis (L&érenthey), Miopipus
pygmeus (Brocchi), Ebalia oersi Murter, Palaeomyra globulosa (Mutiter), Xantho moldavicus
(Yanakevich), Pilumnus mediterraneus (L6renthey), Actumnus telegdii (Multler).

Drilling H-34 in Mez6 Imre ut, Budapest (MH34, Fig. 1). Below a layer of quaternary sand and
gravel an alternating sequence of fine-grained silty sandstone and calcarenite is present (Kokay
pers. comm.), which is underlain by a variegated clay-silt deposit of Middle Badenian. In 25.8-33.0
meter depth, the following decapods were found in Upper Badenian sandstones and limestones:
Callianassa sp., Calappa heberti Brocchi, Liocarcinus rakosensis (Lérenthey), Pilumnus mediter-
raneus (Lérenthey) and Macrophthalmus vindobonensis Glaessner.

At Telepy utca (MTE, Fig. 1) a trench was excavated at the beginning of the century. It exposed
Badenian limestones, described by Schafarzik (1903). The site yielded one decapod species : Andorina
elegans L6renthey.

Visegrad (Fig. 6). There are poorly exposed layers on a hill-side (Fekete-hegy). The sequence was
described by Schafarzik—Vendl (1929), Scholz (1970) and Baldi—K okay (1970). Probably this
is the type-locality of numerous hermatypic corals described by Reuss (1872) as Nagymaros speci-
mens. Tuffaceous layers with blocks of andesite are covered by Lower Badenian marly limestones

Fig. 6. Localities in the Bérzsony and Pilis Mountains



which contain corals in the lower layers, and calcareous red algae in the upper ones. Fossils can be
collected from blocks scattered on the surface. The lack of good exposures precludes exact surveying
of the section. Moderately preserved crabs were found in the coral-bearing layer (MV) together with
Tarbellastraea sp., Porites sp., Stylophora subreticulata Reuss etc: Pisidia aff. kokayi Mutter, Ga-
lathea weinfurteri Bachmayer, Kromtitis koberi (Bachmayer), Dynomene emiliae Multter, Schizo-
phrys visegradensis n. sp., Chlorodiella mediterranea tetenyensis n. ssp., Xantho cf. moldavicus (Yanake-
vich), Daira speciosa (Reuss), Trapezia glaessneri Multer, Haydnella steiningeri n. sp., Portunus cf.
monspeliensis (A. Milne-Edwards), Garupa cf. tenuipes Dana, Charybdis mathiasi n. sp. and Garpilius
antiquus Glaessner.

Some meters farther uphill a calcareous red algae bearing limestone (MVA) yielded the following
decapods: Paguridarum sp., Galappa praelata L rentrey.

Térokmez6 (Fig. 6). A group of new exposures, not described yet, are situated near the hotel
“Toérokmez6”. The cut of a new road exposes a marly tuffaceous limestone containing the giant
foraminifer Heterostegina gigantaeoformis Papp which is characteristic for Lower Badenian deposits
(MTH). Decapods found: Dardanus arrosor (Herbst) and Calappa praelata Lérenthey. 500 meter
north a small quarry operated in the past. The visible thickness of the only exposed layer is only
0.5 meter (MTZ). This limestone contains abundant moulds of a diverse coral-fauna: The specimens
were embedded in removed position. The fine-grained micritic limestone contains poorly preserved
decapods: Pagurus tureus n. sp., ‘Pyhpagurus’ sp., Pisidia aff. kokayi Murter, Dynomene emiliae
Maulter, Dromia neogenica Multer, Dromiidarum ?n. sp., Schizophrys visegradensis n. sp., Charybdis
mathiasi n. sp., Trapezia cf. glaessneri Muller, Daira speciosa (Reuss), Actaea turcocampestris n. sp.,
Panopeus wronai n. sp., Garpilius antiquus Graessner, Chlorodiella mediterranea (L6renthey), Gh.
mediterranea tetenyensis n. ssp., Xantho moldavicus (Y anakevich), Pilumnus mediterraneus (L&ren-
they), ‘Glabropilumnus’ ?n. sp., Haydnella steiningeri n. gen. n. sp.

A small pit further north is excavated in a marl-layer which contains molluscs (MTM). The
visible thickness of the only layer is about 3 meter. The relation of this marl to the previously men-
tioned limestones is unknown because the exposures are small and separated. All layers belong to the
Lower Badenian substage at Térokmez6. This age is supported by studies on calcareous mannoflora
(pers. comm, by Nagymarosi). The molluscs have not been studied yet. Decapods: Ebalia ?n. sp.,
?Galappa sp.

Quarry at Zebegény (MZZ, Fig. 6). A huge quarry is under operation in the Southern Bérzsény
Mountains, named as “Bakdékut” or as “B6szob”. A soft calcareous red algae bearing limestone is
intercalated by a 4 m thick hard layer. This hard micritic calcarenite is full of moulds of a small,
branching ahermatypic coral, resembling Oculina. Few moulds of Porites sp. were also found. Deca-
pods: Galathea cf. weinfurteri Bachmayer, Petrolisthes haydni n. sp.,Callianassa cf. munieri Brocchi,
Chlorodiella mediterranea (Lérenthey), Xantho cf. moldavicus (Yanakevich), ‘Pilodius’ vulgaris
(Graessner), Actumnus ?n. sp., Ebalia n. sp. 1 and n. sp. 2.

Szob (MSZ), a site well-known of its molluscs, yielded only few chelae and fingers. The section is
situated above a small creek. The lowest layer is a grey and yellow sandstone (about 6 m thick) with
sporadic molluscs. It is covered by a 0.1 m thick lumachella-like sand and by a 0.5 m thick brown
tuffaceous silt. All layers yielded some decapods: ‘Callianassa’ szobensis n. sp., G. cf. chalmasii
B rocchi, Calappa praelata Lérenthey, Cancer sp.

A group of Badenian outcrops, situated at the northwestern ends of Matra Mountains, yielded
mostly chelae and fingers. The area is described by Noszky (1940, pp. 102-113, 203-205) and by
Hamor (in press).

Matraverebély-Szentkut (Szent Laszlé-forras, Fig. 7). The crab-bearing layers are sandstones. They
cover avolcanic sequence. Decapods: Callianassapseudorakosensis Lérenthey, G. kerepesiensis Mul-
1er, Diogenes matrensis n. sp., Dardanus hungaricus (Lé6renthey), Pyhpagurus’ cf. leganyii n. sp.,
?Paguristes sp., Galappapraelata Lérenthey, Maja cf. biaensis Lérenthey, Parthenope sp., Portuni-
darum ind. sp., Liocarcinus rakosensis (Lérenthey) and Pilumnus mediterraneus (L&6renthey).

Two sites are situated near SAmsonhaza (Fig. 7). The exact location of one of these, named on
labels as “Halastohegy-bazishomok” is unknown. The presumed position is shown on Fig. 7. Decapods
collected by Harmat: Callianassa pseudorakosensis L6renthey, Paguristes cserhatensis n. sp.

The other site is a small quarry in the valley of the creek Kis-Zagyva. This might be identical
with Hqgjnos’ locality (1923, 1933). Decapods: ‘Pyhpagurus’ leganyii n. sp., Pilumnus cf. mediter-
raneus L&érenthey.

Nyirad (MNTJ Fig. 8). A roadcut is situated 500 meter west of the cemetery of the village Nyirad
(Bakony Mountains) along the highway leading to Simeg. A single 2.5 m layer of limestone is exposed,
which is a coarse-grained calcarenite containing abundant moulds of big molluscs and some corals.
The non-decapod fossils are not determined yet. Palaeogeographic considerations suggest a Lower
Badenian age for the site (Kokay pers. comm.). Decapods found: Galappa praelata Lérenthey,
Palaecomyra globulosa (Mutter) and Maja biaensis Lérenthey.
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Fig. 7. Localities near Matraverebély

Fig. 8. Sites at Nyirad and Balatonakali

Balatonakali, drilling BAK-40 (Fig. 8). The drilling explored Sarmatian and Upper Badenian
layers. In Badenian limestones, the following decapods were found: at 35.0 m, Matuta brocchii
Glaessner, at 35,5 m, Callianassa munieri Brocchi, and at 37.3 m, Callianassa pseudorakosensis
Lorenthey, Pilumnus mediterraneus (L6renthey) and Actumnus telegdii (Multier).

Kishajméas, Mecsek Mountains. An exposure of (Lower?) Badenian sandstones is situated in a
deep railway-cut between the stations Huszt6t and Kishajmés-Szatina, along the line Budapest-Pécs.
Decapods: six specimens of Portunus monspeliensis (A. Mitne-Edwards) were collected by P. Sort.

Fert6rakos, drilling FRK-21 (Fig. 9). A thick sequence of (Middle?) Badenian limestone, almost
depleted of macroinvertebrates was explored (Hamor and Bohn-Havas pers. com.). A 20 cm thick
reef limestone was found at 268 m, which contained decapods : Galathea cf. weinfmteri Bachmayer,
Porcellanidarum sp. (?Pisidia), Actaea turcocampestris n. sp. and Haydnella steiningeri n. gen. n. sp.

Gross-Hoflein (Burgenland, Austria, in Hungarian: Nagyhoflany), quarry “Fenk” (M>XH, Fig.
9). This quarry, situated in the Leitha-Mountains, was chosen as the facio-stratotype of Badenian
limestones, the so-called “Leithakalks* (Steininger and Papp in Papp et al. 1978, p. 194). The
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sequence was studied and described in details by Det1o (1983). He observed four horizons with reef-
building corals. The second horizon from below (“oberer Korallenkalk” of Steininger and Papp in
Papp et al. 1978, p. 197) contains a diverse and well-preserved decapod fauna. During a stay of two
days, | collected some 200 remnants of crabs. Decapods are most frequent in the upper 0.5 meter
of the 2 m thick reef. All species described by Bachmayer-T ollmann (1953) probably originated
also from this layer. Corals: Tarbellastraea sp. and Porites sp. (both in reef-building quantity), Stylo-
phora cf. subreticulata Reess, Acanthastraea sp. and a thin foliaceous form that occurs also at Térok-
mez6. Decapods (my collection): Petrolisthes haydni n. sp., Dardanus substriatiformis (L&6renthey),
Kromtitis koberi (Bachmayer and Tollmann), Dromiidarum ?n. gen. n. sp., Dynomene emiliae
Multer, ?Maja sp., Ralcosia carupoides n. gen. n. sp., Daira speciosa (Reess), ?Carpilius sp., Xantho
moldavicus (Yanakevich), ‘Pilodius’ vulgaris (Graessner), Haydnella steiningeri n. gen. n. sp.,
Panopeus wronai n. sp. and Ghlorodiella mediterranea (Lérenthey).

Decapods, collected and described by Bachmayer-T ol Ilmann (1953): Callianassa cf. rakosensis,
Galathea sp. ind., Dromilites koberi n. sp. ( —Kromtitis k.), Maia sp. ind., N ecronectes schaffen Glaess-
ner, Chlorodopsis mediterranea L&renthey, Daira speciosa (Reess) and Titanocarcinus vulgaris
Graessner. Unfortunately it was not possible for me to check these determinations. | could study
only the holotype-specimen of Dromilites koberi. The matrix of this specimen contained some carapaces
and chelae of Ghlorodiella mediterranea (L&renthey). For statistical reasons it seems probable,
however, that the list of my collection covers most of the species of Bachmayer and TolImann.

46



Deutseh-Altenburg, Niederdsterreich, Austria (DAL, Fig. 9). An abandoned quarry is situated
on the Hundsheimer Berg (Bachmayer 1953a). Over a basal breccia-conglomerate, which overlays
Mesozoic carbonates, a thick layer (about 30 m) of calcarenite is situated, intercalated by a thin layer
of bryozoa-marl. The exposure is still accessible. Decapods, described by Bachmayer: Callianassa
cf. jahringensis Glaessner, C. cf. pseudorakosensis L&renthey, G. cf. rakosensis Lérenthey, C. sp.
ind., Pagurites substriatiformis Lérenthey (= Dardanus s.), Galathea weinfurteri Bachmayer,
Ebalia van-straeleni Bachmayer, Maia austriaca n. sp. ( = Micippa hungarica), LLara oroszyi n. sp.
(Pisa 0.), Phrynolambrus weinfurteri n. sp. (= Micippa hungarica), Cancer sismondai H. v. Meyer
(I=C. styriacus), Portunites kithni n. sp. ( = Liocarcinus kuehni), Garcinides oroszyi n. sp. ( = Liocarci-
mis 0.), Carpilius sp. ind. (= Dromiidarum sp. ind.), Daira speciosa (Retjss), Chlorodopsis
mediterranea Lérenthey (= Pilumnus mediterraneus), Eriphia sp. ind. (? =Ne.cronectes schafferi),
Titanocarcinus vulgaris Glaessner ( = Xantho moldavicus) and Pilumnoplax carnuntinus n. sp.

Oslip (Burgenland, Austria, in Hungarian: Oszlop), sand-pit (Sandgrube Bauer, MOS, Fig. 9).
A detailed description and paleoenvironmental analysis is given by Dullo (1983). Over a sand-layer,
apparently depleted of fossils, a one meter thick Ophiomorpha (Callianassa burrows) sand contains
many fragments of chelae. The sand is covered by a red-algae bearing limestone. Decapods found
during a stay of an hour: Galappa praelata L 6renthey, Parthenope tetenyensis n. sp. and Liocarcinus
cf. rakosensis (Lérenthey).

Other Austrian decapod-bearing sites are described by Graessner 1928.

Grobie, Holy Cross Mountains, Southern Poland. Described by Forster (1979a). There is no
exposure, blocks of red algal limestone are scattered on cultivated terrain. A remnant of a patch-reef
of Tarbellastraea sp. yielded the crab-fossils (collected by R. W rona), according to Forster: ?Eriphia
sp. C. ( = Daira speciosa), Pilumnus sp. (fingers ?=Pilumnus sp., carapaces =Dynomene emiliae),
?Eriphia sp. D. ( = Panopeus wronai).

Wcglinek, Eastern Poland. Described and collected by Krach (1981). A small abandoned
quarry yielded decapods, some others were found on cultivated terrain. Decapods: Callianassa sp.,
Maja biaensis Lsrenthey, Xantho moldavicus (Yanakevich), Pilumnus mediterraneus (L6renthey)
and Liocarcinus rakosensis (Lérenthey).

Other decapod-bearing localities in Poland are described by A. E. Reuss (1867) and by Forster
(19794, b).

Y anakevich (1969, 1977) gave a monographical account about Upper Badenian reefal lime-
stones. In localities at villages Koban, Shepteban, Varatik, Gorodishtshe and Bolotino (Moldavian
SSR.) he collected the following decapods: Daira speciosa (Rehss) and Medaeus moldavicus n. sp.
(=Xantho m.).

Bulgarian sites (Muller 1979b) are described by K ojumdgieva (1975). These are: lasen (yielded
Dynomene emiliae Mutler), Gérna Mitropolia (Ranidina rosaliae Bittner), Krivodol (Liocarcinus
sp.) and Oriakhovo (Miocyclus bulgaricus Mutter, Goneplax cf. gulden Bachmayer).

Tasadfé (Transsylvania, now Romania) a site, described by Lé&renthey (1898b, c¢) yielded
“Cancer” szontaghii Lérenthey. No detailed description is available about the sequence of layers.

Zagor (Jugoslavia, Slovenia) a locality, which yielded Cancer illyricus Bittner 1884, was not
described in details yet.

I visited most of the above mentioned localities, while in other cases | could revise their material.
Other, not visited localities, which yielded only sporadic specimens, are mentioned in the descriptive

part.
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TAXONOMIC PRINCIPLES

Spéciation of Brachyura is rather rapid. All known, well-described Pleistocene species are identical
with recent ones, but the Pliocene record contains several extinct species (Glaessner 1929). The
development of recent genera was also fast. Most of them probably originated in the Miocene or
Pliocene (Munier 1979b). Related Badenian and extant species often show defined morphological
differences, e.g. Pachygrapsus hungaricus vs. P. marmoratus, or Ebalia oersi vs. E. edwardsi. Conse-
quently identification of 12-15 million year old species with extant ones should be done with caution
if no link is known from intermediary times. Therefore, even when Badenian forms have morfologi-
cally similar recent counterparts, new names were given. In certain cases this is clearly a temporary
compromise.

The same approach is not possible on generic level thus we used the names of recent genera
without comments if a miocéné species falls within the range of variation of recent species of the
genus. Single quotation marks (‘........ ) were used to denote collective genera i.e. when generic
determination was not possible clue to the incomplete preservation of fossil forms, but relationship
with the nominate genus is probable. When no significant similarity with any recent or fossil genus
was seen, new generic names were given to new species. Quotation marks (“ ........ ") were used for
species which were erroneously placed in well-known genera but due to poor preservation or loss of
types (e.g. “Cancer” carniolicus) could not be assigned to the correct genus.

Fingers are the most frequent remnants of fossil crabs. These functionally important organs are
generally well calcified and robust. Attempts of their systematic study (Bachmayer 1962, Janssen
1972, Forster 1979a, b) gave only moderate success. The reason for this was discussed in detail by
Forster (1979b, p. 254). It should be mentioned that zoologists and paleontologists often neglect
to provide detailed descriptions or figures of fingers, making the study of a specimen impossible if
original specimens of related forms are not available. Fingers found in carapace-bearing layers,
assuring their determination on a higher level of probability, were depicted only for a limited number
of species (e.g. Glaessner 1928, L6renthey-B eurlen 1929, Bachmayer 1953a). One of the main
purposes of my study was to attempt the identification of individual parts, including fingers, of
disarticulated decapods. For this reason I compared them with related recent forms. The relative
frequency of the pieces in a given layer gives indication about their relation, too. In some localities
fingers were found attached to palms. Decoration of carapaces are often similar to that of palms of
the same species, which permits determination of isolated chelae. If the mentioned goal was achieved
to some extent, a step was made toward the utilization of individual fingers so frequently found in
sites from which only molluscs or few other invertebrates have been described so far. It is expected
that information on decapods will significantly contribute to stratigraphic, palaeoecologic and palaeo-
geographic studies. The usefulness of such information comes from the mentioned fast evolution of
some decapod groups and the ability for rapid migration of many species (e.g. “Lessepsian migration”,
Por 1978) due to mobility of adults to a rather prolonged pelagic larval stage of development, making
even transoceanic migrations possible (Garth 1974).
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SYSTEMATICAL PART

In the following part the species will be presented in the systematic order given by Glaessner
(1969), for the sake of convenience. This or similar systems were used in most of the palaeontological
works during the last decade, therefore a comparison will be eased using Graessner’s system. In
spite of this the author is fully convinced that Gihnot (1977) and de Saint-Laurent (1980a, b)
showed the way to a better understanding of the systematics of Brachyura.

In the systematic part the synonym lists will enumerate works containing new data or any other
emendations of the given taxon. Consequently, Fossilium Catalogus (Graessner 1929) and Treatise
on Invertebrate Paleontology (Graessner 1969) will not be mentioned in spite of their fundamental
importance unless they modify the taxonomic status of the species in question.

Abbreviations used in this part, for collections: NMO : Department of Natural History Museum
of Budapest (p. 34), FI: Geological Survey of Hungary, CA: my collection, NHMW : Natural History
Museum in Vienna. Other collections are not abbreviated. The inventory numbers of collection CA,
refers to the codes as defined in chapter: “Description of localities” (Table 1).

Abbreviations for parts of crabs: ca. : carapace, ch. : chela, da. : dactylus, ff. : fixed finger.

The type-species of the genera are not given unless they are included in Glaessner (1969).

Ordo DECAPODA Latreille, 1803

Subordo PLEOCYEMATA Burkenroad, 1963
Infraordo ANOMURA H. Milne-Edwards, 1832
Superfamilia Thalassinoidea Latreille, 1831
Familia Laomediidae Borradaile, 1903

Genus Jaxea Nardo, 1847

Jaxea kuemeli Bachmayer, 1954

1954, Jaxea Icimeli n. sp. — Bachmayer: 64—66, pl. 1, figs. 1, 2.
Material not seen: holotype, ca. 68/1954 ich. Martinsdorf: NHMW.

Description: AccordingtoBachmayer, the body is elongated, rather narrow. The cervical
furrow is strong, and situated posteriorly, the linea thalassinica is visible. Some segments of the
abdomen are preserved, these are elongated. A left chela, probably belonging here, bears small spines
on its surface.

Remarks : According to Bachmayer, the species is extremely close to J. nociurna Nardo.
The recent species is more slender.

Familia Callianassidae Dana, 1852

Remarks: In conventional classification (Glaessner 1969 pp. R477-R478) this family
includes not only Cattianassa and related forms but Upogebia as well. The convincing studies of
de Saint-Laurent-le Loeufe (1979) argued, however, for the phylogenetic independence of the
mentioned two genera.
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Genus ‘Callianassa’ Leach, 1814

Remarks : The most abundant of all fossil decapods are remnants of isolated chelae similar
to those of some recent Callianassid-genera, as Callichirus and Cattianassa (de Saint-Laurrnt-le
L oettee 1979). The chelae are highly adapted for digging in having sharp edges. The chelae bear many
characteristic features, consequently species are easily distinguished from each other, but the carapace
is far less characteristic and rarely preserved as fossil. Most of recent Callianassids are strongly
heterochelous. Surprisingly, in the diverse Badenian material no evidence of heterochely was observed,
as right and left chelae are found in same proportion and in same size as well, with the exception
of C. brocchii.

Consequently the genus ‘Cattianassa’ is regarded as a collective taxon.

Recent Cattianassa species occur in any depth from the littoral zone down to some hundreds of
meters, so the presence of their chelae or burrows (Ophiomorpha Lttndgren) are by no means indicat-
ors for intertidal conditions (Weimer-H oyt 1964).

‘Callianassa’ munieri Brocchi, 1883
PL I, figs. 1-7, pl. 11, figs. 1, 2.

1883. Calianassa munieri n. sp. — Brocchi: 5, pl. 5, figs, 6, 6.

1897. Calianassa munieri Brocchi — Lérenthey: 150, 168.
1898a. Calianassa munieri Brocchi — Lérenthey: 93, 105, 114.
1898b. Calianassa munieri Brocchi — Lé6renthey: 105, 132, 165.
1898c. Calianassa munieri Brocchi — Lérenthey: 104.

1904a. Callianassa munieri Brocchi — Lérenthey: 161.

1904b. Callianassa munieri Brocchi — L&6renthey: 30.

1911. Calianassa munieri Brocchi — Lérenthey: 522.

1913. Calianassa munieri Brocchi — Lérenthey: 322.

1929. Calianassa munieri Brocchi — Lérenthey: 33, 62, 63, 64, pl. 2, figs. 19-23, not: fig. 24.
partim 1929. Portunus rakosensis n. sp. (merus only!) — Lérenthey: 173, pl. 12, figs. 22, 23.

1979a. Callianassa munieri Brocchi — Muller: 274.
Material not seen, probably lost: syntypes, at least 2 eh. Rakos: TSorbonne.

Material seen: 14 eh. Rakos, Kamaraerdd, Bia: NMO. About 100 eh. Rakos, Budaérs, Bia: Fl. 31 ch. MR-5,
15 ch. MR8-1, 10h. MR45-2, 18 ch. MRF-1, 2 ch. MKC-5, 4 ch. MEG-2, 12 ch. MFA-3, 1eh. drilling BAK-40

m, 1 ch. MZZ-9: CA.

Description : Both right and left chelae are found frequently. The palm is approximately
square, slightly longer than high and converging distally. The upper margin is keeled on its proximal
1/3 and bears two small teeth on its distal part. The lower edge is sharp. Small pores are situated
along its inner side. The palm is decorated with numerous tubercles confined to two areas on both
sides. The dactylus is rounded on its upper margin while keeled on the lower one, where it bears a
tooth-like, elongated elevation. At some specimens the dactylus is uncommonly high and stout. The
carpus is decorated with a row of teeth on upper edge. Meri were not found in connection with other
articles, but they are typically Cattianassa-like and their size rules out any other species than C.
munieri.

Stratigraphically it seemed to be restricted to Upper Badenian, zone 3. (see p. 103), but recently
a specimen was found in Zebegény (code MZZ), in Lower Badenian stratum. Ecologically the species
is bound to fine homogenous sands, it is rather rare or absent in medium-to-coarse grained calcaren-
ites. Known from Budapest, Bia, Balatonakali and Zebegény.

‘Callianassa’ chalmasii Brocchi, 1883

PI. 11, figs. 3-7.
1883. Calianassa chalmasii n. sp. — Brocchi: 6, 7, pi. 5, figs. 7, 8.
1897. Calianassa chalmasii Brocchi — Lérenthey: 150, 160, 168.
1898a. Calianassa chalmasii Brocchi — Lérenthey: 93, 105, 114.
1898b. Calianassa chalmasii Brocchi — L&6renhey:9,129, 130, 155.
1898c. Calianassa chalmasii Brocchi — Lé6renthey 102.
1904a. Callianassa. chalmasii Brocchi — L6renthey: 161.
1913. Calianassa chalmasiisroccni — L&renthey: 322.
1929. Calianassa chalmasii Brocchi — Lé6renthey in L6renthey—Beurlen: 33, 65, pl. 2, figs. 15a-15b.

1961. Callianassa espichelensis n. sp. — Veiga Ferreira: 479-481, pl. |, figs. 1-11.
1979a. Callianassa chalmasii Brocchi — Muller: 274, pl. i, fig. 5.



Material not seen, probably lost: syntypes, at least 2 eh. Rakos: TSorbonne.

Material seen: about 100 oh. Rakos: Fl. 12 eh. Rakos: NMO. 63 ch. MR-6, 19 eh. M.R8-2,'4 ch. MR46-1,
44 ch. MRF-2, 1ch. MRO-2, 1ch. MEG-1, 6 ch. MOH-1, 20 ch. MGY-9: CA.

Description : Both right and left chelae are similarly frequent. The palm is converging
distally. Both upper and lower edge sharp. On the inner side, parallel to the edges two rows of pores
of setae are present. The upper ones are arranged perpendicular to the longitudinal axis of the limb
as they are elongated. Their number is 8 to 9. The lower ones are more numerous as they extend to
the immovable finger as well. On the outer side of the fixed finger there is a ridge leading toward
the palm. On the cutting edge there is a tooth. The dactylus is moderately stout and bears charac-
teristic pores along two rows.

The species is frequently found in coarser sands and calcarenites too, in contrast to C. munieri.
Its stratigraphic range is Upper Badenian to Tortonian (in Portugal). Known from Budapest and

Portugal.

‘Callianassa’ rakosiensis L6renthey, 1897
PI. 111, figs. 1, 2

1897. Galianassa rakosiensis n. sp. — Lérenthey: 160, 161, 168, 169.

1898a. Galianassa rakosiensis Lérenthey — Lérenthey: 105, 114, 115.

1898b. Galianassa rakosiensis L6renthey — Lérenthey: 131, 132, pl. 9, fig. 4.

1898c. Galianassa rakosiensis L6renthey — L&renthey: 103-104, pl. 9, fig. 4.

1929. Galianassa rakosensis (SiC!) Lérenthey — Lérenthey IN Lé6renthey—Beurten: 33, 66, 67, pI. 2,

fig. 14.
1979a. Gallianassa rakosensis Lérenthey — Muller: 274, 276, pl. 1, fig. 4.

Material not seen, probably lost: holotype, 1 ch. Rakos: ?FI.
Material seen: 2 ch. MR-7, 2 ch. MR8-6, 3 ch. MGY-6: CA.

Description : The palm is converging distally. Its upper edge is almost straight, sharp.
On the inner side there is a row of 9 to 10 pores. Its lower edge is slightly curved, proximally the
curvature is stronger than distally. The lower edge is sharp and keeled. A ridge is situated on the
outer surface of the fixed finger, which is curved and its portion on the palm is subparallel to the
longitudinal axis, more proximally it is bended upwards. Around the proximal end of this ridge the
surface is decorated by tiny tubercles.

Remarks : The species is remarkably similar to C. chalmasii in its general form, size and
the distribution of pores. The form of the ridge on the finger and the position of the tooth is completely
different in the two species and no trend was observed toward a transitional form. Thus their inde-
pendence seems highly probable though a close relation is likely.

Callianassa brocchii L6renthey, 1897
PI. 111, fig. 3.

1897. Galianassa brocchii n. sp. — Lérenthey: 161, 168, 169.

1898a. Galianassa brocchii L6renthey — Lérenthey: 106, 114, 115.

1898b. Galianassa brocchii L6renthey — Lérenthey: 132-134, 155, pl. 9, fig. 5.

1898c. Gallianassa brocchii L6renthey — L6renthey: 104-105, pl. 9, fig. 6.

1929. Caélianassa brocchii L6renthey — L6renthey in Lé6renthey —Beurlen: 33, 64, pl. 2, fig. 13.
1979a. Gallianassa brocchii L6renthey — Muller: 274.

Material seen: holotype, ch. Rakos, M2329: FI. 2 ch. Budafok: FI. 3 ch. MGY-24: CA.

Description : All known specimens are right chelae suggesting heterochely in this single
Badenian species. The palm is rather convex on its outer surface while flat on the inner one. Its
outline is close to a square. The upper edge is not sharp while the lower one is decorated with a
characteristic saw-like row of small dentieules. Just on the inner surface of this edge there is a row
of pores situated densely on the palm sparcely on the finger. The cutting edge of the fixed finger
is denticulated with sharp teeth. The dactylus is strong, rather stout.

Remarks : The species, because of its probable heterochely and by the form of its finger is
closer to some recent forms (e.g. Gallianassa gilchristi, G. natalensis, cf. Barnard 1950, p. 510) than
any of the other Badenian forms. The saw-like lower edge, however, separates it from the mentioned

species.



‘Callianassa’ pseudorakosensis L 6renthey in L6renthey—Betjrien 1929

PI. 111, figs. 4, 5, pl. 1V, figs. 1-6, pl. V, figs. 1-4.
1929. Galianassa pseudorakosensis n. sp. — L&renthey Iin L6renthey—Betjrien: 33, 67, 68, 69, pl. 4, figs.
16, 17, 18.
11953. callianassa cf. pseudorakosensis L6renthey — Bachmayer: 241

1976a. Callianassa pseudorakosensis L6renthey — Mualter: 607.

Material seen: lectotype, designated herein: right ch. with dactylus, Rakos, M 139 pl. 3, figs. 4, 6 pl. 4, fig. 1
Paralectotype: ch. Felménes, Transsylvania, M 2334: FI.

Material not seen, probably lost: paralectotypes: 9 ch. Rakos, 1 eh. Budafok, 10 ch. Bia, 26 ch. Felménes,
numerous ch. Matraverebély-Szentkut (?Szent Laszlé-forras).

Material seen: 33 eh. Matraverebély-Szentkat, M83/164, 1 ch. Matraverebély-Szentkat, M83/160, 13 ch.
M83/162: NMO. 19 ch. MR-4, 6 ch. MR8-5, 3 ch. MEO 1, 6 ch. MGY-7, 22 ch. MFA-1, 22 ch. MFK-1,
7 ch. MA-3, 5 ch. Bantapuszta Vérpalota, Carpathlan stage, ch. BAK-40, 37.3 m: CA.

Description : There are two distinct forms, occurring on both right or left chelae, most
probably due to a dimorphism. The palm is the same at both forms. It is rectangular, rather thick.
The upper edge is keeled on its proximal half while rounded on the distal one. The lower edge is
sharp, straight or slightly curved. There is a row of pores along this edge. The index is short and
stout. The two forms differ in the existence or absence of a tooth on the index. Anterior this tooth
the cutting edge is finely denticulated. The dactylus is curved, stout, its cross-section is circular. It
bears a strong basal tooth.

Ecology : The species is most abundant in rather coarse sands and occurs frequently also
in limestones. Probably its robust chela fits for digging sediments containing big particles.

Stratigraphically the species is characterised by a long record since it is known from the Carpa-
thian to the Upper Badenian, zone 3. The Carpathian and the Lower Badenian specimens are much

bigger than the Upper Badenian ones.

‘Callianassa’ kerepesiensis Multler, 1979
Fl. VI, figs. 1-6.

1976a. Callianassa sp. nov.? — Muatter: 508, pl. 1, figs. 1-4.

1976b.. “ Callianassa” kerepesiensis n. sp. — Muller: 149, 150, 154, pl. 1, figs. 1-5.
?1979a. Callianassa kerepesiensis Mutler — Forster: 90, text-fig. 1, pl. fig. 5.
1979a. Callianassa kerepesiensis Mutler — Mualler: 274, 276, pl. 1, figs. 1-3.

Material seen: holotype, pl. VI, fig. 12, MKC-2-1: CA. Paratypes, 2 ch. MA-2, 100 ch. MKC-2: CA. 2 ch.

MA-2, 50 ch. MOE-11, 30 Ch MGY-8: CA.
1 ch. Matraverebely Szentkut M83/153: NMO.

Description : The palm is rectangular, slightly elongate at some specimens. Both lower
and upper edges are sharp. There is a characteristic undulating region on the inner surface near the
lower edge. The fixed finger is rather slender. It bears two teeth, one, almost rudimentary, is situated
near the proximal end of the finger, the bigger one is near to its end. There is a denticulated cutting
edge between the two teeth, at least this is observable on bigger specimens. The dactylus is slender

and it bears two rows of pores.
Stratigraphically, the species was found near the beginning of the Badenian (Szentkat) as well

as at its end (MOE). Ecologically it was a tolerant species as it was found in many different types
of sediments.

‘Callianassa’ cf. kerepesiensis Mutler 1979
Pl. VII, figs. 1, 2.

1979a. Callianassa kerepesiensis Muller — Forster: 90, text-fig. I, pi. 1, fig. 5.
Material not seen: right ch. with carpus, Nawodzice: Coll. Univ. of Warsaw.
Material seen:ch. MOE-12: CA.

Remarks: As Forster stated, the species is remarkably similar to C. kerepesiensis, but its
fixed finger bears only one, rudimentary tooth near its end, and the undulated region lacks on the

inner side of the palm.
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‘Callianassa’ cf. jahringensis Graessneb 1928*

1928. Callianassa cf. jahringensis n. sp. — Glaessneb: 166-167.
Material not seen: ch., 3 da. Voslau: NHMW.

Remarks : According to Graessneb, the palm is square but the two edges are rather convex.
On the other hand the specimen, as far as this is possible to be observed on figures, is not very much
like G. jahringensis, Carpathian species. Most probably it belongs to a new species. Stratigraphically
it is confined to Lower Badenian.

‘Callianassa’ sismondai A. Milne-Edwabds 1860

1928. Callianassa sismondai A. Milne-Edwabds — Glaessneb: 168, giving the former synonyms.
Material notseen: 2 ch., da. Spielfeld: NHMW.

‘Callianassa’ norica Glaessneb 1928

1928. Callianassa norica n. sp. — Glaessneb: 169—170, text-fig. 1., pi. 3, figs. 3, 4.
Material not seen: 5ch., 1fixed finger, 8 da. Spielfeld, holotype 1860/V/8 b: NHMW.

Remarks : The species is different from any Badenian forms as its palm is converging
proximally.

Callianassa sp. ind.
Pl. Vv, figs. 5, 6.

1964. Semiranina n. gen. oroszyi n. sp. — Bachmayeb: 66, 67, pl. 1, figs. 4, 6.
1974b. Callianassa oroszyi (Bachmayeb) — Mulleb: 276, pl. 1, fig. 3.

Material notseen: holotype of Semiranina oroszyi, ca. Deutsch-Altenburg, 69/1954 : NHMW.
Material seen:3ca. MDG-1:CA.

Descripti on: The specimens represent the anterior parts of carapaces of Callianassa,
being a semicylindrical, smooth part situated before the cervical groove.
R emar ks : The specimens do not offer any possibility for a determination beyond the generic

level as any carapace of this kind is essentially the same.

?Callianassa szobensis n. sp.
PI. V11, figs. 3, 4, ?figs. 5, 6.

Material seen:holotype, ch. MSZ-1-1. Other, ?da. MSZ-2-1: CA.
Locus typicus: Szob, Bérzsény Mountains (Fig. 6), Nagyfeltaras.
Stratum typicum: Lower Badenian NN 5 Nannozone (pers. comm. A. Nagymabosi).

Derivatio nominis: From the village Szob, near the type-locality.
Diagnosis : Long, flat, rectangular palm decorated by big granulae near the base of the fixed finger.

Description : The palm of the left chela is twice as long as high, quadratic. The upper
and the lower margins are sharp, moderately convex on the ends. On the inner side, along the margins
there are rows of pores. Characteristic is the decoration on the outer side. Near the base of the fixed
finger there are strong tubercles scattered around a horizontal line. This line can be followed up to
the proximal 3/5 of the total length of the palm. The fixed finger is moderately long. There is a
prominent tooth on it. Between the base of the finger and this tooth the cutting edge is denticulated.
A finger, probably a dactylus was found in the same layer, characterised by rows of tubercles.

Remarks : The peculiar decoration on the outer side does not suggest any closer relationship
with recent or fossil Callianassids, though the species might belong to other families as well.*

* After closing the manuscript, 1 studied the material. The specimens belong to ‘C’. pseudorakosensis L sbenthey.
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Familia Upogebiidae Borradaile, 1903

Remarks : According to de Saint-Laurent-l1e Loeuee (1979), the groups of Callianassa
and Upogebia should be regarded as different families as the similarities among them are due to

convergency owing to their similar habits.

Genus Upogebia Leach, 1814

Upogebia sp. (div. ?)
Pl. VIII, fig. 1, ifigs. 2-6,

1974b. Upogebia scabra n. sp. — Muller: 276, 283, pl. 1, figs. 1, 2.

1979a. Upogebia radula (error'.) — Muantter: 274.

1979a. Upogebia sp. — Matter: pl. 2, figs. 1-3.

Material seen: holotype of Upogebia scabra, MDG-3-1: NMO. 2 ch. MDG-3, oh. MRO-5, 3 ch. MOE-10, 6 oh.
MGY-10: CA.

Des cription : The carapace is typically that of Upogebia but offers little if any possibility
for a determination beyond generic level. Only the precervical part was calcified in an extent making
possible fossilisation. The posterior halfof this part is elliptical while the anterior is slightly diverging.
Three furrows are arranged longitudinally. The surface between the furrows is rough.

R emarks: Asin the case of Callianassa, the carapace of Upogebia is rather uniform making
specific separations impossible. The chelae are probably better for determination but at present the
scarce material does not allow descriptions. Possibly two or even more species occurred in Badenian

seas.

Superfamilia Paguroidea Latreille, 1803
Familia Pagnridae Latreille, 1802

Subfamilia Paguri nae Latreille, 1802
Genus Pagurus Fabricius, 1775

Remarks : This abundant and widespread genus was rarely recognised as a fossil but nu-
merous species was described under its name, partly because the confusion of Pagurus and Dardanus,

partly because the wellknown name was used as a collective one.
Ecology : Pagurus-species generally avoid shallow waters and intertidal regions. Most
species live below 40 meters down to several hundreds of meters. Presumably most species are euhaline.

Pagurus rakosensis Multter, 1979
PL X, figs. 1-5.

1979a. Pagurus rakosensis n. sp. — Muller: 274, 277, 286, pl. 5, fig. 3, pl. 6, fig. 1
Material seen: holotype, ch. MR-1-1. Paratypes, 3 ch. MGY-11, 14 ch. MOE-6. Others, 2 ch. MR8-6, ch.
MEG-5: CA.

Description : The palm of the right chela is elliptical in cross-section. Its upper margin
is straight, slightly flattened, decorated by scattered tubercles. On the median part of the outer
surface there is a row of tubercles. Between the upper edge and the median line there is a slightly
depressed area. The lower edge of the palm and fixed finger forms an arc the curvature of which is
stronger near the proximal end. On this edge there are medium-sized tubercles. The other parts of
the outer surface are covered with smaller tubercles. The inner side of the palm is decorated with
short transverse ridges of squamae-like protuberations. The tip of the fixed finger is hard, strongly

calcified.
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Remarks : The species is close to P. bcrnhardus (L.) but its decoration is less coarse. An
other similar species, P. variabilis (A. Milne-Edwards-B ouvier) has an even finer granulation on

surface.
E cology : The species is known from localities of finer or coarser quartz-sand or of calearenite

with shell-debris. It was not found either in deposits of shallow sublittoral environments, or in coral-
reefs.

Pagurus concavus Mualtter, 1979
Pl. IX, figs. 1-6.

1979a. Pagurus concavus Nn. sp. — Muller: 274, 277, 286, pl. 7, figs. 1-5.
Material seen: holotype, ch. MOB-1-1. Paratypes, 23 ch. MOE-1. Others, 130 oh. MOE-1, 1 ch. MEG-4, 2 ch.
MOH-3: CA.

Description : Both of the right and left chelae are known. Both are characterised by-
three strong finely denticulated carinae on the outer side of the palm. Consequently two depressed
longitudinal areas are delimited. The upper margin of the palm of the right (crusher) chela is flattened.
The upper and the median carinae are parallel to each other while the lower one is situated at the
lower margin and is arched. The outer and upper surfaces are densely covered by small granulae. The
fixed finger is triangular in cross-section. The left (nipper) chela is much smaller and more slender
than the other. The upper carina is less developed. The decoration is the same as that of the right
chela. The index is relatively long. The teeth of the cutting edges, according to their role, differ on

both sides as shown in the illustrations.
Remarks : The chelae are rather similar to those of P. alatus, a recent species, but the latter

has an arched upper margin on the right palm. The depressions are much deeper in the recent species.
P. sculptimanus has a strongly denticulated upper margin on the palm. The Badenian species is
closely related to P. alatoides Secretan, Burdigalian species from Courennes, France (Philippe-
Secretan 1971, p. 15). The Burdigalian species has dentated carination on both chelae, on the upper

and on the median carinae there are 5 to 6 prominent teeth.
Ecologically and stratigraphically P. ra/cosensis and P. concavus seem to be close to each other.

‘Pagurus’ albus Muarter, 1979
PI. X1, figs. 1-3.

Material seen: holotype, ch. MOE-2-1. Paratypes, 5 ch. MOE-2. Others, 7eh. MR-3, ch. MJL-2: CA.

Description : The right chela is rather stout. The outer surface is densely covered with
tubercles which are spiniform on the upper margin and at the distal end of the lower one. The tuber-
culae are rather irregularly scattered on the surface. The lower margin is strongly curved, its outline

is circular. The fixed finger is turned upwards.
Remarks : The only species which reveals similarities with P. albus is P. sculptimanus

(Zariqtiiey Alvarez 1968, p. 234.) with similar decoration and outline. The deep furrows are absent
from the Badenian species, however.

Genus Anapagurus Henderson, 1886

Remarks : Therecentgenusincludes several species having simple chelae with few diagnosti-
cally useful features. Unfortunately, good illustrations lack in the literature. Consequently the two
Badenian species can not be compared properly with recent ones.

‘Anapagurus’ miocenicus Matter, 1979
PI. X1, figs. 4-9.

1979a. Anapagurus miocenicus n. sp. —Matter: 274, 277-278, 286, pl. 6, figs. 2-5.
Material seen: holotype, ch. MGY-1-1. Paratypes, MGY-1. Others, 6 eh. MR8-9, ch. MEG-6 : CA.
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Description : Few characteristic features are on the chela. Even on SEM micrographs only
a small protuberance was found on the proximal end of the palm. The teeth of the cutting edge are
characteristically Pagurl7iae-like, bifurcating proximally. The palm is extremely stout. The lower

edge is strongly curved.
Remarks : This featureless species is similar to its recent relatives, which have generally

more slender chelae.

‘Anapagurus* marginatus Mutter, 1979
Pl. X11, figs. 1-5.

1979a. Anapagurus marginatus n. sp. — Mullkr: 274, 278, 286-287, pl. 4, figs. 1-3.
Material seen: holotype, ch. MOE-3-1. Paratypes, 8 ch. MOE-3, ch. MJL-3, 6 eh. MDG-5: CA.

Description : The palm of the species is rather variable in its general form, there are
rather stout and more slender specimens. The lower margin is slightly curved and there is a carina
on its outer part. The carinae consist of very fine tubercles. There is a proximal elongated tooth on
the upper part of the palm. The outer surface is rather smooth, on some specimens a rudimentary

granulation is visible. The teeth on the cutting edge are typically Pagurinae-like.
Remarks : The chelae are more characteristic than those of A. miocenicus, having a cha-
racteristic carina on the lower edge. Probably this feature separates this species from other Pagurinae

species.

?Pagurus turcus n. sp.
PI. X11, fig. 6, pl. X111, figs. 1-4.

Material seen: holotype en. MTZ-17-1. Paratype, 2 ch. MTZ-17: CA.

Locus typicus: Nagymaros—Forokmezd, southern Bérzsény Mountains, small quarry, code MTZ.

Stratum typicum: Lower Badenian.

Deri vatio nominis: The name of the locality, Torokmezd, means “meadow of Turks”, lat.: Turcus,
campus.

Diagnosis : Right chelae decorated by randomly scattered tubercles.

Description : The right chelae are moderately stout. Their upper edge is straight, the
lower one curved. There are no rows on the surface, instead the tubercles are apparently randomly
distributed on the surface. Their size varies' within a narrow.range. The smaller ones are distributed
among the others mainly at the base of the fixed finger. The inner surface is decorated with asym-

metrical, bigger elevations resembling scales.

Remarks: The chelais unlike any other fossil Pagurids by its peculiar decoration. On the
other hand it was by no means possible to compare it with all living species as most illustrations are
diagrammatic, offering few possibilities for comparison with fossil species. No similar form lives in the

Mediterranean.

Genus Pylopagurus A. Milne-Edwards-B ouvier, 1891

‘Pylopagurus’ leganyii n. sp.
PI. X1V., figs. 1-3., ifigs, 4, 5.

Material seen: holotype, ch. M62/3253. Samsonhaza-Csucs-hegy alja: NMO. ?internal moulds of 3 ch. MTZ-18:
CA. . . .
Locus typicus: Samsonhaza, Csucs-hegy alja (Noszky 1940).

Stratum typicum: Lower Badenian.
Derivatio nominis: From F. Leganyi, amateur palaeontologist, who collected the type-specimen.

Diagnosis : Stout right chela densely covered by blunt tubercles.

Description : The chelais very stout, but flattened near the lower distal part. The lower
margin is strongly curved, especially at the fixed finger. The upper margin is straight, flattened. The
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outer surface is decorated with an extremely dense array of blunt tubercles, scattered irregularly.
The cutting edge of the fixed finger is very wide, having teeth on its both sides. The fixed finger

is bended inward.
Remarks: Inits general form, the chela is like recent Pylopagurus species, as P. liochele,

P. ungulatus but similarity fails in details.

Pagurinae sp. n. ? div.
Pl. XV, figs. 1-5.

Material seen: oh. MKC-11, en. MRF-12: CA.

Remarks : Two right chelae, belonging to two different species certainly distinct from any
other Badenian species by their peculiar decoration. Since no fixed fingers were found they will not
be described here as new species yet.

Subfamilia Diogeninae Ortmann, 1892
Genus Diogenes Dana, 1851

Diogenes matrensis n. sp.
Pl. XVI, figs. 1-3.

Material seen: holotype, eh. Matraverebély-Szentkat, M61/2633, leg. Streda: NMO.

Locus typicus: Matraverebély-Szentkat (Fig. 7), probably the lowest layer at the spring “Szent Laszl6-
forras”.

Stratu m. typicum : Lower Badenian.

Derivatio nominis: From the Matra Mountains situated in the vicinity of the type-locality.

Description : The palm is flattened, high, short. The lower edge is gently curved, convex
proximally, slightly concave distally. It is rather sharp, the keel is formed by a row of dense teeth.
The upper edge is also slightly convex decorated with three rows of rather irregularly arranged
tubercles. The outer side of the palm is tuberculated near to the upper edge but smooth on the rest
of the surface. The fixed finger is remarkably short and stout. At the half of its length it bears a big
tooth while smaller teeth are situated before and behind the big one.

Remarks : The species is quite distinct from the Mediterranean species of the genus but
similar to some African species. The similarity is most striking with D. extrictatus Stubbing (Barnard
1950, p. 441.) but fails in the length of the fixed finger.

Diogenes cf. pugilator (Roux, 1828)
Pl. XVI, figs. 4, 5.

Material seen: ch. drilling “Véaci 4t 120" 17 m. Budapest, ch. MR8-21, 3 ch. MGY-26: CA.

Descripti on : Theleft chelais rather stout, convex on both sides. Both edges are more or
less rounded. The upper edge is decorated with irregularly scattered granulae. The rest of the surface
is rather smooth as far as it was possible to observe this on the corroded specimens. The finger is

moderately long, directed downwards.
Remarks : The species is remarkably similar to Diogenes pugilator, a recent Mediterranean
species, but its decoration is much poorer. Probably, when better specimens are available a new

species will be recognised in it.

Genus Dardanus Paulson, 1875
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Dardanus arrosor (Herbst, 1796)
Pl. XV1I, fig. 5.

1803. Pa;/urns striatns n. sp. — Lateeule : 163.
1861. Pagurus substriatus n. sp. — A. Milne-Edwaeds IiN E. Sismonda: 20.
1891. Pagurus arrosor (Herbst) — R istori: 23.

Material seen:moulds of ch. MTZ-5, ch. MTH-1 : CA.

Description : The chela is characterised by the peculiar sloping ridges which cover the
whole outer surface.

Remarks : As mentioned in the chapter dealing with taxonomic questions (p. 48.), the
identification of a Badenian species with a recent one is risky if the species has no record from inter-
mediate times. Dardanus arrosor is the only species recorded from all stages between Badenian and
today. In contrast to Mtine-Edwaeds’ opinion no observable change occurred within this period.

Dardanus substriatiformis (L6renthey in L6renthey—Beurlen, 1929)
PL XVII, figs. 1-4.

1929. Pagurites substriatiformis n. sp. — Lérenthey iN L6renthey —Beurten: 34, 73, pi. 3, fig. 3.
1953. Pagurites substriatiformis L6renthey — Beurlen—Bachmayee: 242.

1976a. “Paguristes” substriatiformis (L6renthey) — Muller: 508.

1979a. Dardanus substriatiformis (Lé6renthey) — Muller: 274.

Material seen: lectotype designated herein, ch. M24: FI.

Material not seen, probably lost: 3 eh. Rakos and Bia.
Material seen: 4 ch. MOE-9, ch. MR-8, 9 ch. MKC-7, ch. MER-3, 2 ch. MFA-4, ch. MNH-16: CA.

Description : The outer surface of the palm and fixed finger is densely striated. On the
inner side the outer striae are prolonged but they do not reach the median part. The palm is moderat-
ely stout, the upper and the lower edges are slightly convex. The striae are perpendicular to the
longitudinal axis and they are finely denticulated. Every second ridge is stronger and longer than

the intermediate ones.

Dardanus hungarieus (L6renthey in L6renthey—Beurlen, 1929)
Pi. XVI1I1, figs. 1-5.

1929. Pagurites hungarieus n. Sp. — Lérenthey in L6renthey—Beurlen: 34, 72, pi. 3, fig. 4.
?1945. Dardanus lauensis n. Sp. — Rathbun: 373, pi. 54, figs. c-h.

1976a. "Paguristes” hungarieus (L6renthey) — Muller: 508.

1979a. Dardanus hungarieus (Lé6renthey) — Mualler: 274.

Material seen:lectotype designated herein, ch. without fingers M32: Fl. Others, 3 ch. MK-3, ch. MTZ-18: CA.
Ch. Matraverebély-Szentkat, M61/2569: NMO.

Description : Only the chelae are known. The palm is rather stout, convex transversely,
its height slightly decreases in proximal direction. The lower part of the palm is adorned with 6 or 7
smooth striae, almost perpendicular to the long axis and are separated from each other by deep
furrows. On the proximal part the striae are longer. The upper part is decorated with tubercles
which gradually fuse downward into the striae, which are almost perpendicularly arranged to the
longitudinal axis.

Remarks : No recent species is similar to D. hungarieus, but Rathbun described D. lauensis
from the Pliocene of Fiji, which is identical with the Badenian species in all details visible on Rath-
bun’s figure. Unfortunately a request for casts of Rathbun’s specimens was refused by the Curator
of the material in order to protect the fragile specimens.

Stratigraphy : Lower to Upper Badenian, ?Pliocene.

Ecologically the species is probably bound to coral-reefs.

Genus Paguristes Dana, 1851
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Paguristes cserhatensis n. sp.
Pl. X1X, figs. 1-4.

Material seen: holotype, eh. Sdmsonhéaza, Halastépuszta, M61/3907: NMO.

Locus typicus: Samsonhaza, Halastopuszta, “bazisrétegek” (Noszky 1940).
Stratum typicum: Lower Badenian.

Derivatio nominis: The type locality is situated in the Cserhat Mountains.
Diagnosis : The left chela is decorated with rows of tubercles decreasing in size upwards.

Description : The only known specimen, a left chela, without dactylus. The palm is very
short, stout, its outer side is densely covered with relatively big tubercles arranged in rows slightly
irregularly. The size of the tubercles decreases upwards while the distance between the individual
tubercles and between the rows increases. The fixed finger is short and strong. Its cutting edge is
triangular, with small teeth on both sides. The upper edge is covered by a group of calcite crystals.

Remarks : The species is remarkably similar to P. rosaceus Barnard (Barnard 1950, p.
419.), but the tubercles are larger in the recent species.

Genus Petrochirus Stimpson, 1859

Remarks : The two reoent species of this genus are notable for their unusual size. The
Caribbean species, P. diogenes (L.) was reported from depth of 23-53 meters (Holthuis 1959, p. 151),
but several specimens were collected in a depth of 2 or 3 meters by L. Csilling (pers. comm.).

Petrochirus priscus (Brocchi, 1883)
Pl. X1X, fig. 5, pl. XX, figs. 1-5, pl. XXI, figs. 1-3.

1883. Pagurus priscus n. sp. — Brocchi: 7, pl. 5, fig. 9.

1897. Pagurus priscus Brocchi — L&6renthey: 150, 161, 168.

1898a. Pagurus priscus Brocchi — Lébenthei: 93, 106, 114.

1898b. Pagurus priscus Brocchi — Lé6renthey: 109, 134-136, pl. 9, figs. 6, 7.

1898c. Pagurus priscus Brocchi — Lérenthey: 106-107, pl. 9, figs. 6, 7.

1928. Petrochirus priscus (Brocchi) — Glaessner: 173, 206, text-fig. 2.

1929. Pagurus priscus Brocchi €m. Lé6renthey — Lérenthey iN L6renthey—Betjrien: 34, 70, 71, pl. 3,
figs. 1, 2.

T1965. Petrochirus cf. priscus Brocchi — Veiga Ferreira: 6-7, pl. 2, figs. 7-9, 11-12.

1968. jDaira sp., — Stancu-A ndreesctt: 466, pl. 7, fig. 84.

1976a. “Pagurus” priscus Brocchi — Muller: 508.

1979a. Petrochirus priscus (Brocchi) — Muller: 274,

Material not seen, probably lost: syntypes, 2? eh. Rakos: TSorbonne.

Material not seen: 64 ff., 3 da. Pdls, Baden-Rauchstallomnngraben, Véslau, Kalksburg, Devinska Nova Ves,

Oued Tiflout (Atlas): NHMW.
Da. Rugi, Romania.
2 ch., 1index, ? ca. Portugal: Coll. Serv. Geol. Port.

Material seen: numerous eh. Rakos: Fl. B
6 eh. Rakos, M60/6961 and M83/134: NMO.
6 oh. MR-2, 3 eh. MR8-7, 10 ch. MRF-3, 2 eh. MKC-10, 1 ch. MRO-7, 1 eh. MEG-3, 5 ch. MFA-5: CA.

Description : The palm of the giant chelae is elliptical in cross-section, more or less
rectangular in lateral view. The whole chela is densely covered with tubercles of subequal size. On
the upper margin there is an irregular row of bigger tubercles or teeth. The both fingers are extremely
robust. The cutting edges are different on the right vs. left chelae. On the right chela there are strong
teeth on the fingers in one row at the distal end, diverging proximally. On the left side the dactylus
bears also one row of teeth but these are smaller, while the fixed finger is flat, triangular, with two
rows of small teeth on the edges.

Remarks : The species is surprisingly similar to P. diogenes (Linnaeus) in its form and
in the arrangement of the teeth as well. The decoration on the surface is slightly different. The tuber-
cules on the recent form are compound and bigger, while simple and smaller on P. priscus.
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Ecology : The species was bound to the presence of empty shells of giant Gastropods, e.g.
Galeodes, Strombus or Murex in Badenian waters, the remnants of which are restricted to some layers.

Superfamilia Galatheoidea Samotjelle, 1819
Familia Galatheidae Samotjelte, 1819

Subfamilia Galatheinae Samotjelle, 1819
Genus Galathea Fabricius, 1793

Galathea weinfurteri Bachmayer, 1950
Pl. XX, figs/4, 5, pl. XX11, figs. 1-5.

?1928. Galathea sp. — Graessner: 164, 206, pi. 3, fig. 1

1950. Galathea weinfurteri n. sp. — Bachmayer: 135-137, pi. 1, figs. 2-4.

1953. Galathea weinfurteri Bachmayer — Bachmayer: 242, 243, pi. 5, figs. 3, 4, 6.
1974b. Galathea weinfurteri Bachmayer — Muller: 276, pl. 1, fig. 4.

1976b. Galathea weinfurteri Bachmayer — Muller: 516.

1979a. Galathea cf. weinfurteri Bachmayer — Muller: 274.

Material not seen: holotype, Furth: YNHMVWV.

Material seen: 18 ca, 1sternum, 1 merus, Deutsch-Altenburg: NHMW.
5 ca., 2 ch. MOE-33, 3 ca. MDG-4, 3 ca. MJL-5, 6 ca. MB-8, ca., 2 ch. MKC-9, ca. MEG-20, ca. MFK-5,
18 ca., 2 ch. MRZ-1, 24 ca., 2 ch. MV-2, 8ca, 2 ch. MTZ-2: CA.

Description: In spite of some earlier doubts on the unity of the taxon it seems that all
specimens belong to Bachmayer’s species. The carapace is elongated, striated. Its rostrum is relatively
bigger on smaller specimens but its form is similar to that of the bigger ones. Its base is triangular
covered by some granulae. The long spines of the rostrum diverge anteriorly. Behind the rostrum
there is a spiny ridge but the spines are very small or even rudimentary on some specimens. A speci-

men was found infected by Bopyrids (pl. XXI11I. fig. 5).
Remarks : The species is close to G. strigosa, a recent form, but the postfrontal ridge is

much less spinose on G. weinfurteri.
Stratigraphy : Known from the whole time-span of the Badenian. In Messinian limestones
of Kriti, Greece, a similar form occurs (Georgiades-D ikeoulia-M tiller in press.).

Familia Porcellanidae Haworth, 1825
Genus Petrolisthes Stimpson, 1858

Stratigraphy: As far only one fossil species was recorded from Fiji (Rathbun 1945). In
the shape of its carapace it resembles some Lower Cretaceous Galatheids, e.g. Galatheites troyoi van

Straelen.
Ecology : Petrolisthes species invariably live in shallow waters, some of them are restricted

to reefs. At least some P. species have a bioerosional activity on reefs.

Petrolisthes magnus n. sp.
Pl. XX111, figs. 1-4, pl. XX1V, figs. 1-4, pl. XXV, figs. 4-5.

Material seen: holotype, ca. MEZ-2-1, pl. XXIII. figs. 1., 2. Paratypes, 98 ca., 59 ch. MRZ-2, 2 ca,, 2 ch.
MKK-2: CA.

Locus typicus: Budapest, railway-cut of Rakos.
Stratum typicum: Upper Badenian.
Derivatio nominis: Magnus, big (Lat.), because the species is one of the biggest Porcellanid known.

Description : The carapace is subcircular in outline, but smaller specimens have sub-
parallel lateral margins. The rostrum is triangular, with two faint incisions. The orbital margins are
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rather elevated. The whole surface is striated, the small ridges are generally short but on the meso-
gastric field there are some longer ones. On the lateral margins there are sharp, entire keel-like ridges
ending in one hepatic spine. The carpus is adorned on its upper edge with teeth separated from each
other by deep incisions. On the chelae there are characteristic granulations on both sides tending
to be arranged in rows. No median ridge occurs on the chelae.

Remarks : Ortmann's Key (1897) led to the group of P. galathinus when it was used in the
determination of this Badenian species. The only similar species within this group is P. boscii Audoin,
even if one considers the newly described species (Haig 1981). The specimens of P. boscii kindly sent me
by Guinot and de Saint-Laurent, are indeed very close to the Badenian species. As no good figure
of P. boscii was found in the literature some photographs are included here (pl. XXII1, fig. 5, pi.
XXV, figs. 1-3.) for comparison. The earapax is essentially the same in both species, probably that
of the recent one is slightly more narrow, and the orbital margins are less elevated. The differences
are more accentuated on the cheliped. The elevations on the carpus are saw-like in the recent species,
while the decoration on the inner side of the chela is much coarser than in P. magnus.

Petrolisthes haydni n. sp.
Pl. XXV, figs. 1-5.

Material seen: holotype, ca. 1984/40/7, pi. 26 fig. 1: NHMW.
Paratypes, 10 ca., 5 ch., 2 carpus, MNH-1, ca. Fertérakos, drilling FlIiK-21 268 m, 2 ca. 2 ch. MTZ-16, ch.

Mzz-1: CA.
Locus typicus: Gross-Hoflein (Hung. Nagyhéflany), near Eisenstadt, Burgenland, Austria.

Stratum typicum: Middle Badenian or lowermost Upper Badenian.
Derivatio nominis: Named after the great componist, Joseph Haydn who worked in Eisenstadt.

Description : The carapace is rounded square with a prominent triangular rostrum. The
edge of the front is denticulated, its surface is finely granulated. The anterior part of the lateral margin
is uninterrupted, forming a continuous carina, while the posterior half of this edge is cut into three
individual spiniform teeth. On the postfrontal region there is a steplike transversal ridge cut into two
parts by a median notch. The two parts of the ridge form an angle of about 150°. The surface of the
carapace is finely striated with short lines which tend to unify behind the postfrontal ridge and at a
narrow area near the anterior parts of the laterial margin. No Bopyrid infected specimen was found.

The carpus of the cheliped is serrated on its anterior edge. 5 or 6 teeth consitute the serration,
the upper edges of the teeth form an angle of about 20° with the longitudinal axis. The outer surface
of the palm is granulated by rounded granulae. About the median line the tubercles fuse into a ridge-
like elevation which is parallel to the lower edge. The inner surface is also granulated. Near the
median part the tubercles fuse into numerous oblique short ridges.

Remarks : The species is closely related to P. boscii and to the other Badenian species. The
presence of three teeth on the lateral margin is a diagnostic feature helping in the distinction. This
species is much smaller than P. magnus. The serration on the carpus is different from that of the two
other species. The ridge on the outer surface of the palm lacks on the other species.

E cology : The species was found in remnants of coral reefs, but one specimen occurred in
Zebegény, in alayer full of colony-forming but ahermatypic (Oculina?) corals.

Stratigraphy : The species is known in Lower and Middle (or lowermost Upper) Badenian

layers.

Genus Pisidia Leach, 1820
Typus-species: Pisidia linneana Leach = Pisidia longicornis (Linnaeus, 1767).

Pisidia kokayi (Mutter, 1974)
Pl. XXVI1, figs. 1-5.

1974a. Porcellana (Pieidia) kokayi n. sp. — Miixi.nii: 121, 124, 126, pi. 1, figs. 1-4.
1979a. Porcellana kokayi Mutler — Mutler: 274.

Material seen: holotype, ca. MB-2-1 : NMO.
Paratypes: ca. MKF-1, 3 ca. MB-2: CA.
Others: 8 ca. MJL-18, ca. MB-2, 3 ca. MRZ-18, 3 ca. MDZ-1, ?ca. MZZ-2: CA.
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Descripti on : The outline of the carapace is a rounded square. The trilobated front is not
very pjominent. The cervical furrow is moderately deep. On the branchial regions the decoration
consists of more or less long weak ridges while the other parts are covered with short ridges or tuber-
cles. The lateral margin bears four teeth. The postfrontal ridges are rather long.

Remarks : The species is close to P. longicornis and P. longimana but is characterised by its
shape being closer to a square. P. blutely is different by its prominent and wide frontal region.

Pisidia cf. kokayi (Mut1er, 1974)
PI. XXV li, fig. 6, pi. XXVTH, figs. 1, 2, .

Material seen:8ca. 2 eh MTZ-1, 18 ca. MV-3: CA.

Remarks : The form is similar to P. kokayi but its frontal part is more prominent, the
cervical furrow is deeper and the postfrontal ridges are shorter and almost perpendicular to the
longitudinal axis. Unfortunately well-preserved specimens were not found, thus a detailed description
would be premature.

Superfamilia Hippoidea Latreille, 1825
Familia Albuneidae Stimpson, 1858
Genus Albunea W eber, 1795

Ecology : Similarly to Eaninidae Albunea species dig themselves into different kinds of
sediments, predominantly into sands. A striking grade of convergence occurs to Raninids owing to
similar habits.

Albunea asymmetrica (Mutter, 1979)
Pl. XXVI111, figs. 4-6.

1979a. Mioranina asymmetrica n. gen. n. sp. — Mutter: 274, 278, 279, 287, pl. 9, 10.

Material seen: holotype, ca. MGY-2-1: CA.
Paratype, 8 ca., carpus, ch. MGY-2: CA.
Others, 5 ca. MOH-4, 4 ca., ch. MR8-16: CA.

Description : The carapace is subhexagonal in outline, convex is cross-section, nearly
straight in lateral view. The fronto-orbital margin is very narrow, deeply notched. The margins
outside of the orbits are ornamented with characteristic spines forming a comb-like feature. The
lateral borders are nearly straight and parallel. The anterolateral borders converge posteriorly. The
surface is decorated by step-like ridges forming a striking pattern. The decoration is slightly asym-
metrical. The palm of the chela is triangular, decorated by ridges similar to those of the carapace.
The carpus is covered by tubercles.

Remarks : Unfortunately the remnants were attributed to a new Raninid genus, Mioranina.
The species, regarding its frontal decoration, is close to A. steinitzi, a recent form (Seréne 1965). The
decoration of the recent form is composed of teeth of uniform size while at A. asymmetrica the size
of the individual teeth varies, there is even a double tooth on it. Albunea carabus has less spines
which are shorter than those of A. asymmetrica.

Ecology : The species is apparently confined to sediments composed of sands without many
shell-debris or other coarse particles which could hinder burrowing. It is absent from limestones.

Infraordo BRACHYURA Latreille, 1803
Sectio DROMIACEA de Haan, 1833
Superfamilia Dromioidea de Haan, 1833
Familia Dromiidae de Haan, 1833

Genus Dromia W eber, 1795
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E cology : Most D. species are sublittoral, some were found in depth down to 150 meters

(Sakai 1976, p. 8).
Stratigraphy : Some Eocene species attributed to Dromilites may belong here.

Dromia neogenica Multler, 1979
PI. XXX, figs. 1-6.

1979a. Dromia neogenica n. sp. — Muatler: 274, 278, 287, pl. 8, fig. 1

Material seen: holotype, internal mould of ca. MKC-4-1: OA. Others, ch. MRZ-16, 6 ca., 2 ch. MDZ-3: CA.
Ch. Souk el Khemis, Algeria, Orania, Messinian, leg. Saint-Martin : coll. Saint-Martin.

Description : One of the biggest Badenian crabs. The carapace is strongly convex in both
directions. The surface is smooth. The front consists of three short teeth, the median one is situated
in a lower level. The orbits are of medium size. The supraorbital tooth is weak. The extraorbital tooth
is well developed, situated on an upper level than the anterolateral teeth. The cervical groove is
faint. The two extraorbital teeth situated before the last one are close to each other though with

increasing age this distance increases as well.
The palm is rather long but its upper edge is short and it is adorned with faintly visible tubercles

arranged in a row.

Remarks : The species is similar to D. personata (Linnaetjs), but its supraocular teeth are
rudimentary while in the recent species they are developed. At D. personata a well-developed cardiac
furrow is present, while this furrow is visible only on the medium part of the carapace of the Badenian
species. The arrangement of the anterolateral teeth and the shape of the chela are also different at the
two forms.

Stratigraphy : Known from the Lower Badenian to the Messinian.

Ecology : All but one specimen were found in remnants of reefs.

Dromia eotvoesi (Mull1er, 1976)
Pl. XX 1X, figs. 8, 9, pl. XXX, figs. 1-7.

1976a. Dromilites eotvoesi n. sp. — Muller: 508, 509, 512, pl. 1, fig. 5, pl. 2, figs. 1, 4.
1976c. Dromilites eotvoesi Muller — Muller: 150, pl. 2, figs. 1, 2
1979a. Dromilites eotvoesi Mutler — Mutler: 274

Material seen: holotype, ca. MFA-1-1: CA.

Paratypes, ca. MA-4, ca. MKC-12: CA.
Others, 17 ca. MKC-12, 3 ca. MA-4, 7 ca., 2 ch. MR8-11, ch. MRC-2, ch. MRO-3, 7ca. MEG-7, 2 ca. MOH-6,

12 ca., 2 ch. MGY-12, ca. Bia, unknown layer: CA.
Ca. Rakos, leg. stoczek, 3 ca. Kerepesi Ut, leg. Minany: FI.

Description : The carapace is semiglobular. On the front there are two prominent spines
on both sides. The extraorbital spine is directed below the orbit. The mesogastric region bears a
rounded elevation, which is divided by a median notch. On the inner anterior part of the branchial
field there are elevations on both sides. The other parts of the carapace are rather smooth. The
branchiocardiac groove is shallow.

The palm of the chela is rather long, its upper edge is ornamented with four or five small teeth.
The fixed finger is bent downwards. It bears 4 teeth. The distal end of the finger is spoon-like. The
dactylus is strongly curved and longer than the index.

Remarks : The species was originally placed in the genus Dromilites H. Miitne-E uwards.
It is, however, closer to some recent Dromia-species than to Dromilites buclclandi, the type species of
its genus, since there is no additional groove among the cervical and branchiocardical ones at the
Badenian species. This feature might be of high diagnostic value. On the other hand, D. eotvoesi is
close to D. intermedia Laurie (Sakai 1976, pi. 1, fig. 3.). The frontal teeth are much longer on the
Hungarian species. The difference of the two Badenian species is striking.

Ecology : The species is absent from reefal structures. Generally occurs together with

Calappa heberti.
Stratigraphy : Known only from the lower part of the Upper Badenian layers in Buda-

pest.

Genus Kromtitis n. gen.



Typus-species : Dromilites koberi Bachmayee — Tollmann, 1963 by monotypy.

Derivatio nominis : Phantasy name, a variation o fDromilites caused by a printing error. Used because
it occurred in former literature as nomen nudum in Steininger—Papp (in Papp et al. 1978, p. 199).

Diagnosis : The outline of the carapace is circular. The urogastric, mesogastric and epibranchial regions are
adorned with elevations. The protogastric, hepatic, meso- und metabranchial regions are covered by small
tubercles.

Remarks : The species and consequently the genus is rather different from any recent or
fossil Dromids. Dromilites lamarcki is similarly strongly decorated but its overall form is different.
Also, some recent Petalomera species, as P. nodosa Sakai or Cryptodromia areolata have similar
decoration but the outline of their carapace is dissimilar.

Kromtitis koberi (Bachmayer — Tollmann, 1953)
Pl. XXX1, figs. 1-4.

1953. Dromilites koberi n. sp. — Bachmayer—Tollmann : 312, 313, pl. 1, figs. 2, 2a.
1976b. Dromilites koberi Bachnmayes — Tollmasn-M uller: 520.
1978. Kromtitis koberi Bachmayer — Tollmann—Steininger —Papp iN Papp et al. 1978: 199.

Material seen: holotype, ca. Gross-Hoflein, 61/1953: NHMW.
Others, 6 ea. MY-5, 3ca. MNH-3: CA.

Description : The carapace is subcircular in outline. The anterolateral margin bears 6
teeth, one of which is situated on the posterolateral margin if properly designated. On the pos-
terolateral margin there are two big tubercles near to the posterior margin. The surface is densely
covered with bigger and smaller tubercles described in the diagnosis of the genus.

Remarks: As mentionedin the description of the genus, no similar Dromid species is known.
Its place among Dromids is beyond any doubt, although some similarly decorated Trachycarcinus
are also known.

Ecology : The species was found only in fossil coral-reefs.

Stratigraphy : Lower and Middle (or lowermost Upper) Badenian.

Genus Kerepesia Mutter, 1976

Typus-species : Kerepesia viai Matter, 1976 by monotypy.

Remarks : The genus was introduced as a Dromioidea incertae sedis. Actually it is a Dromid.
Similar patterns of the anterolateral margin was observed at Dromidiopsis excavata, for instance. Its
dromid affinities were confirmed by R. V. Ingle (pers. comm.), too.

Kerepesia viai Multer, 1976
PI. XX X1, figs. 5-7, pi. XXX 11, figs. 1-2, ? 3, 4.

1976¢. Kerepesia n. gen. viai n. sp. — Mualler: 150, 151, 155, pl. 3, figs. 1-3., pl. 2, fig. 4.
1979a. Kerepesia viai Mutler — Muller: 274.

Material seen: holotype, MKC-3-1: CA.
Paratypes, 3 ea. MKC-3: CA.
Others, ea. MKC-3, 2 ca. MDG-7, ca., eh. MOE-30: CA.

Description : Only the anterior parts of the carapace, including small regions of the
branchial regions, are known. Probably other parts were less calcified. The anterior parts are moderate-
ly convex in both directions. The surface is smooth. The sides strongly converge in front of the last
anterolateral tooth. Behind this tooth the sides are subparallel to each other. There are two frontal
and two supraorbital spines. The anterolateral margin, consisting of four spiny teeth is hidden below
the surface of the carapace, because above the genuine margin a false margin appears formed by the
carapace that is strongly bended downwards in the plane of the orbits. Consequently the row of the
anterolateral teeth is directed below the orbits.

On the locality MOE a typical Dromid chela was found. It is very much like the hand of Crypto-
dromia, Petalomera, Hypoconcha. All other Upper Badenian Dromids have different chelae. Conse-
quently the illustrated hand can be attributed to Kerepesia.
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Ecology : The species was found in layers formed in infralitoral environments not very
close to surface. The bottom was sandy with abundant shells. The species most probably used these
shells as a shield much like its presumed recent relatives do.

Dromiidarum n? gen. n. sp.
Pl. XX X1, figs. 5-7.

Material seen:2ca. MTZ-23, ea. MNH-2 : CA.

Remarks : Only fragments of the median part and frontal region were found thus the
species cannot be described. It does not belong to any of the Badenian crabs. The frontal region is
typically Bromid-like, the presence of two deep parallel furrows (cervical and branchiocardiac) is an
additional proof of the systematical position among Dromioidea.

Familia Dynomenidae Ortmann, 1892
Genus Dynomene Latreille in Desmarest, 1825

Remarks : This frequent and widespread recent genus remained unrecognized in fossil form
because of the similarity of its carapace to some Xanthids. Its front and the peculiar linear structure
on the medium part of the cervical furrow are very characteristic features of this genus which is so

important in phylogenetic speculations.

Dynomene emiliae Matter, 1979
Pl. XXXT1I1, figs. 1-6.

?1045. Xantho acutispinis n. sp. — Rathbun: 382, pi. 62, A.
1979. Pilumnus sp. — Fobstee: 95, 103, text-fig. 7, pi. 2, fig. 2
1979b. Dynomene emiliae n. sp. — Muller: 4, pl. 1, fig. 1

Material seen: holotype, oa. lasen, Bulgaria, leg. K ojumdgieva, eoll. University Sofia, Nt 531.
Material seen ascast: ca. Grobie, Poland, leg. Weona, coll. University Warsaw.
Material seen: 3ca. MV-4, 2 ea. MTZ-4, 3 ca. MNH-4: CA.

Description : Onlythe carapace is known. It is moderately convex in both directions. The
orbits are elongated, the upper orbital margins touch medially, forming a triangular, slightly rounded
extension of the carapace in place of afront. There are five anterolateral teeth, since the outer orbital
margin does not form any tooth or spine. The mesogastric region is well delimited posteriorly by a V
shaped cervical groove. Immediately behind the cervical groove there is a rudiment of the postcervical
groove. On partly decorticated specimens the carapace is finely granulated but the upper layer is
smooth with fine pores.

Remarks : The species is similar to D. pilumnoides though it is wider than the recent form.
It is also close to D. hispida but the surface of the miocéné species is smooth and the recent one
displays only some indistinct tubercules. The posterior margin is wider at D. emiliae than on its
recent relatives. The most similar form is Dynomene acutispinis (Rathbun) ( = Xantho acutispinis)
from the Pliocene of Fiji. Unfortunately a direct comparison was impossible just as mentioned for

Dardanus hungaricus.
Ecology : All specimens but the lasen one were found in coral-reefs, but in lasen, corals

occur in the close vicinity of the locality.

Sectio OXYSTOMATA H. Milne-Edwards, 1834
Superfamilia Dorippoidea de Haan, 1841
Familia Dorippidae de Haan, 1841

Subfamilia Dorippinae de Haan, 1841
Genus Dorippe W eber, 1795
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Dorippe margaretha Lrenthey in Lérenthey—Beurlen, 1929
Pl. XXX1V, figs. 1-5.

1911. Dorippe margaretha nom. nud. — Lérenthey: 528.

1913. Dorippe margaretha nom., nud. — Lérenthey: 326.
1929. Dorippe margaretha n. sp. — Lérenthey in L6renthey—Beurlen: 34, 135, 136, pi. 6, fig. 1, a rather

R inaccurate drawing.
11965. Dorippe aff. lanata Linnaeus — Veicia Ferreira: 10, pl. 1, figs. 5, 6.
1979a. Dorippe margaretha L6renthey — Muller: 279, 287, pl. 13, fig. 4.

Material seen: holotype, ea. (internal mould), Rakos, M25: FI.
Others, 2 ea, MEG-12, 12 ea. MOE-22, ea. MDG-14: CA.

Description : Only the carapace is known. It is rather wide, pyriform. The surface is
divided by deep furrows. There are spiniform teeth on the branchial and on the hepatic border
(broken down on the illustrated specimens). The rather smooth branchial region is wide and is deco-
rated with a tubercle. On some specimens three faint ridges leave this tubercle. On the cardiac region
there are two ridges diverging anteriorly, forming an angle of about 50-60°.

Remarks : The species is close to Dorippe lanata. The recent form is slightly wider than the
Badenian one. Consequently the mentioned ridges on the cardiac region form a rectangle at D. lanata.
Also the decoration on the branchial region is stronger, but rather variable. The Indo-West-Pacifie
species D. frascone is unlike D. margaretha at all.

?Dorippe carpathica (Forster, 1969)

1969a. Dorippe? carpathica n. sp. — Forster: 91-93, text. fig. 3, pi. 2, fig. 3.
Material not seen: holotype, ca. Niskowa, Poland; coll. Univ. Warsaw.

Description : According to Forster, the carapace is subquadrangular. The posterior
margin is bilobated. The regions are well-defined. On the meso/protogastric region there are three
protuberances. Epibranehial and hepatic regions are modified by longitudinal grooves and depres-
sions, and are separated from meso- and metabranchial regions by a groove. There is a prominent
ridge on meso/metabranchial region, which is subparallel to the groove.

Remarks : The species reveals similarities to Dorippids, but, as Forster pointed out, the
distinct grooves are absent on the epibranehial and hepatic regions of any Dorippid. Similar grooves
are present on some Gymonomus (and even at some Tymolus) species though there are obvious differ-
ences between the mentioned recent and Badenian forms.

Superfamilia Calappoidea de Haan, 1833
Familia Calappidae de Haan, 1833

Subfamilia Calappinae de Haan, 1833
Genus Calappa W eber, 1795

Calappa preelata Lsrenthey in Lé6renthey—Beurlen, 1929
Pl. XXXV, figs. 1,2, 7, Tfigs. 3-6, ? pl. XXXV, fig. 6.

partim? 1928. Calappa heberti Brocchi — Glaessner: 174-176.
1929. Calappapraelata n. sp. — Lérenthey in L6renthey—Beurlen: 132, 133, pi. 6, fig. 3.
?1958. Calappa heberti Brocchi — Veiga Ferreira: 203-207, text-fig. 1-3, pl. 1, figs. 1-3.
?1959. Calappa cf. heberti Brocchi — Galopim da Carvalho: 79, pi. 2, figs. 4-6.
1961. Calappa heberti sp. 2. — Bachmayer: 41, pi. 2, fig. 1.
?1961. Calappa aff. granulata Linné — Bachmayer: 42.
1979b. Calappa aff. heberti Brocchi — Forster: 255, 257, pl. 1, figs. 2, 4.

Material seen: holotype, ca. Matraverebély-Szentkat, Szent Laszlo-forras, leg. Noszky, M27: FI.
Others, da. Korytnica, Poland, leg. Baluk, 3 da. MSZ-2, ch. Szob-Kerékhegy, ch., ca. MTH-2, ca. MVA-1,
ca. MNU-1, 3 da. Oslip, sand-pit, ca. Matraverebély-Szentkut, Meszestets: CA.

Description : The carapace is strongly convex, subpentagonal in outline. The median
regions (mesogastric, urogastric, cardiac) are markedly delimited from other regions by deep longi-
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tudinal furrows. This longitudinal elevation is ornamented with 5 or 6 bigger and numerous smaller
tubercles. On the anterior part of the branchial region an area is covered with 7-8 big, densely packed
tubercles. On other parts of the carapace there are numerous regularly arranged small tubercles.
The posterolateral angle is decorated with angular lobes, each of which are medially carinated by
ridges. The widest part of the carapace is characteristically situated at its anterior one-third, but
this feature is not as striking as it appears on Lérenthey’'s idealized figure.

The chela is known as fragments. The dactylus is typical Calappa-like, the only diagnostic
feature on it is the proximal lobe situated on its almost symmetrical upper margin.

Remarks : The species is highly similar to C. granulata Linnaeus. Since few illustration
exist in the literature showing the sculpture, photographs are presented to show the carapace, chela
and right dactylus (leg. P. So1t, Sicily) pl. XXXV . figs. 1-5. The similarity is indeed striking. The
anterolateral lobe is more extended, however, in G. granulata, consequently it bears 6 big lobes
instead of 4. The proximal lobe on the right dactylus is bent in proximal direction. As it can be
observed on the figures, C. heberti differs from the other species.

Stratigraphy : The few data available suggest that the species does not occur in Upper
Badenian layers. The species lived longer in the Mediterranean where it was perhaps the ancestor

of C. granulata.
Ecology: Incontrast to G. heberti, this species has not been found in reefs yet.

Calappa heberti Brocchi, 1883
PI. XXXV1I, figs. 1-7, pl. XXXV 111, figs. 1-6.

1883. Calappa heberti n. sp. — Brocchi: 2, pl. 4, fig. 3.

1897. Calappa heberti Brocchi — Lérenthey: 150, 159, 166.

1898a. Calappa heberti Brocchi — Lérenthey: 93, 103, 104, 112.

1898b. Calappa heberti Brocchi — Lérenthey: 109, 113-116, 151, pl. 8, figs. 1-3, pl. 9, fig. 1.
1898c. Calappa heberti Brocchi — Lérenthey: 88-90, pl. 8, figs. 1-3, pl. 9, fig. 1

1911. Calappa heberti Brocchi — Lérenthey: 523.

1913. Calappa heberti Brocchi — Lérenthey: 318.

partim? 1928. Calappa heberti Brocchi — Glaessner: 174-175.
1929. Calappa heberti Brocchi — Lé6renthey in L6renthey—Beurlen: 34, 130-132, pl. 6, figs. 2, 9-12.

1976a. Calappa heberti Brocchi — Muller: 509.
1976c. Calappa heberti Brocchi — Muller: 152.
1979a. Calappa heberti Brocchi — Muller: 274.

Material not seen, probably lost: syntypes, ca., eh. Rakos: ?Sorbonne.

Material seen: about 100 ca., ch., merus, carpus, Rakos: FlI.
4 ca. M59/2369, 2 ca. M61/5790-91, Rakos: NMO. 8 ca. MR8-12, 4 ca. MR45-4, 3 ca., 10 ch. MR-10, 3 ca.
MRF-5, 38 ca. MKC-14, 4 ea. MOH-7, 5ca. MGY-14, 2 ca., ch. MRL-3, 2 ca. MEG-19, 4 ca. MFA-6, 3 ca.,
5 ch. MFK-4, 10 ca. MA-6, ca. MRZ-3, 2 ca., da. MER-5, ca. MDZ-5, ca. MH34: CA.

Description : The subpentagonal carapace is convex in both directions. A longitudinal
median region is delimited by two deep furrows. The anterior part of the carapace is adorned with
tubercles, the posterior with short ridges. There are transitional forms of these decorations in inter-
mediate areas. Near the posterolateral angle the margin is composed of lobes which are not very
prominent. The chelae are characteristically decorated with rows and groups of tubercles. The
dactylus bears a proximal lobe directed distally.

Remarks : The species is higly characteristic and differs from all living species of Calappa.
G. hepatica (Linnaeus) and C. gallus (Herbst) have similar ornaments on their carapace but the
outline of them is unlike that of G. heberti. It can be hardly understood why this characteristic species
was so often reported from the Neogene of the Mediterranean since all figures published are dissimilar
from the Badenian form (cf. literature given at G. praelata).

Ecology : The species was found in various types of sediments, fine and coarse calearenites,
conglomerates, tuffites, further in remnants of Coral-reefs.

Stratigraphy : The species seems to be confined to the lower level of Upper Badenian

layers.

Genus Galappilia A. Mitne-Edwards 1873 (= Paraayclois Miers 1866)



Calappilia matzkei (Bachmayer, 1961)

1961. Calappa matzkei n. sp. — Bachmayer: 43-45, text-fig. 1, pl. 3, fig. 1
1979c. Calappilia matzkei (Bachmayer) — Muller: 866.

Material notseen: holotype, ca. (internal mould), Brunn, Austria: coli. iMatzke*.

Descripti on : According to Bachmayer, the internal mould of the only known carapace
is wider than long, its greatest width is in the middle. The lateral margins are adorned with numerous
spines, or spiniform tubercles. The outline of the carapace is ovoid. On the hinder part of the antero-
lateral border there were spines which were broken off.

Remarks : According to Bachmayer the species is similar to Calappa praelata L6renthey.
The general form of the carapace, its decoration and the spines on the anterolateral border all reveal
close similarities to Calappilia dacica Bittner, however.

Stratigraphy : The presence of a Calappilia-species in the Badenian stage is not surpris-
ing since, according to Grlaessner (1969, p. R494), the still living Indo-West-Pacific Paracyclois
milneedwardsi Miers should be ranged among Calappilia-species.

Genus Mursia Desmarest, 1823

Mursia lienharti (Bachmayer, 1961)
Pl. XXX 1X, figs. 1-6, pl. XL, figs. 1-3, 5-6.

1961. (?)Calappa lienharti n. sp. — Bachmayer: 41-42, pl. 2, fig. 2.

?1964. Calappa sp. — Gripp: 55, text-fig. 1

1972. Calappa lienharti BnoHmn, er — Janssen: 93, text-fig. 39.

1974b. Parthenope loczyi n. sp. — Muller: 277, 281, 283, pl. 1, fig. 7.

1976b. Mursia loczyi (Matrer) — Matter: 149, 151, 152, 155, pl. 4, figs. 3-4, pl. 5, figs. 1-4.

1979a. Mursia loczyi (Mutter) —Muatter: 274.
In press Mursia lienharti (Bachmayer) — Janssen—Mauller.

Material not seen: holotype, da. Nussdorf, Austria 456/1962: NHMW.

Material seen: holotype of Parthenope loczyi, ea. MKC-1-1: NMO.
Others, da. MOE-33, 2 ea., 5 ch., 4 da. MR8-20, ca. MRF-7, 17 ca,, 2 ch. MKC-1, ca. MGY-17, 2 ca.,, 2 eh.

MFR-2, 3 ca. MNA-5, ca. MN-5: CA.

Description : The anterior part of the carapace is circular in outline, the posterior one
converges posteriorly. The front is prominent, trilobated. The orbits are deep, their upper margin is
cut by two notches. The anterolateral margin is adorned with 9 to 10 blunt lobes. The row of these
lobes is closed posteriorly by a lateral spine of moderate size which is directed slightly backwards.
The posterolateral margin is slightly concave. The posterior margin is convex, delimited by two
corners which are prominent, tooth-like in large specimens. The whole surface is decorated by tuber-
cles, On the branchial and hepatic regions there are two rows of big tubercles on both sides. The
inner rows are subparallel to the longitudinal axis, while the outer ones diverge posteriorly.

The palm is flattened, rather high. The outer surface is adorned with rows of tubercles.

The dactylus described by Bachmayer as Calappa lienharti is a typical Mursia member, but
the stridulating ridge is absent on the inner side. In its general form and adornement it is like Mursia
armata (pl. XL. fig. 4.). As the dactylus and other remnants were found in the same group of layers,
in the absence of other candidate species, very likely they belong to the same species.

Remarks : The Badenian species is close to M. haivaiiensis, but posterolateral margins bear
no teeth at M. lienharti. Recently beautyful specimens undoubtedly of the same species were collected
in Ramsel, Belgium (Janssen-Muller in press.).

Stratigraphy : Though the species was found only in Upper Badenian layers in Hungary,
the Ramsel locality is Hemmoorian in age (Janssen personal comm.), thus it is older than Lower

Badenian.

Subfamilia Matutinae McLeay, 1838
Genus Matuta Fabricius, 1798

* Holotype kept in the Heimatmuseum, Neunkirchen (Niederdsterreich. Bachmayer, pers. comm.).
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Matuta brocchii Graessner, 1969
PI. XLI, figs. 1-6., pl. XLI1I, figs. 1-6.

non 1882. Matuta inermis n. sp. — Miers: 256, pl. 26, fig. C.
1883. Matuta inermis n. sp. — BBoccw: 5, pl. 4, fig. 1
1897. Matuta inermis BBocclw — Lé&ébenthey: 160, 159, 166.
1898a. Matuta inermis BBoccW — Lébenthey: 93, 104, 112.
1898b. Matuta inermis Beocchi — Lébenthey: 109, 116, 162.
1898c. Matuta inermis BBocCW — Lébenthey: 91.
1904a. Matuta inermis BBocclw — Lé&ébenthey: 161.
1904b. Matuta inermis BBoccw — Lébenthey: 30.
1913. Matuta inermis BBocCW — Lébenthey: 322.
1929. Matuta inermis BBoCCll — L ébenthey iN L6benthey —Beublen : 34, 134, 135, pl. 6, figs. 14-18.

1969. Matuta brocchii nom. nov. — Graessner: R495.
1979a. Matuta brocchii Graessneb, — Mulleb: 274.

Material not seen, probably lost: syntypes or holotype, oa. Rakos: 1Sorbonne.

Material seen:others, about 100 ca. Rakos, Budafok: FI. 2 ch. M83/136, ca. M83/126, Rakos: NMO.
2 ca. MOE-23, ca. MGF-3, ca. MB-10, 1 ca., 6 ch. MR-11, 8 ca., 10 ch. MR8-15, ca., 2 ch. MR45-2, 3 ca.,
3 ch. MRF-6, 132 ca. MKC-13, 2 ca. MRC-4, 6 ca. MRO-4, 16 ca., ch. MEG-8, 9 ch. MOH-8, 6ca., ch. MERA4,
numerous ca., ch. MGY-13, ca. MFA-10, 4 ca. MFK-3, ch. MA-8, ca., ch. MRZ-16, ca. BAK-40: CA.

Description : The carapace is subhexagonal, rather smooth. The epigastric, mesogastric,
urogastric and branchial regions are decorated with big tubercles, the relative size of which decreases
with increasing size of the animal. The palm is decorated by big tubercles. On the inner side of it

there are stridulating ridges.
Remarks : The only known fossil species of the genus. It is remarkably similar to M. inermis

Miers, but its carapace is wider (although narrow carapace occurs also in Badenian material) and the
denticulation on the anterior 1/3 of the anterolateral border is finer in M. brocchii. Matuta curtispina
Sakai is also similar but its anterolateral denticulation is different.

Familia Leucosiidae Samotjelle, 1819
Genus Ebalia Leach, 1817

Ebalia vanstraeleni Baohmayee, 1953
Pl. XLI1I, figs. 1, 2.

1963. Ebalia van-straeleni n. sp. —Bachmayeb: 243, 244, pl. 2, figs. 1, 4, 4a.
1979a. Ebalia. vanstraeleni Bachmayeb — Muller: 279, 288.

Material seen: holotype, ca. (internal mould), Deutsch-Altenburg: NHMW
Material not seen: paratypes, 2 ca. (internal moulds), Deutsch-Altenburg: NHMW.

Descripti on: The carapace (internal moulds) is flat, subhexagonal. According to Bach-
mayer, the median regions are well developed. The mesogastric region bears two elevations. The
urogastric region is adorned with two small tubercles. On the metagastric region there is a strong

tubercle, while the branchial region bears two of them.
Remarks : The species is similar to some European E. species. Probably E. granulosa is the

closest form but the strong ornament of the branchial region and the extended hepatic region are
distinctive at E. vanstraeleni.

Ebalia oersi Multler, 1979
PI. XLI1I1, figs. 3-7. ?fig. 8.

1979a. Ebalia oersi n. sp. — Mulleb: 279, 288, pl. 13, figs. 1-3.

Material seen: holotype, ca MOE-4-1: CA.
Paratypes: 2 ca. MOE-4: CA,
Others: 18 ca. MOE-4; ?ca. drilling “Vaci ut. 120" : CA.

Descripti on: The carapace is flat, shield-like, subpentagonal. The whole surface is covered
with granulation which is rather even but in the median parts slightly coarser. The lateral and
posterior borders have sharp edges. The median regions are elevated, especially the cardiac one, which
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is round. On the branchial region there is one, not striking, smooth elevation. The posterior margin

bears two lobes but at some specimens the margin is rather straight.
Remarks : The species is most probably closest to E. edwardsi Costa, but is much less wide.

From E. vanstraeleni it differs by the weaker decoration and by the less extended hepatic regions.

Ebalia sp. div\, nov.?
P]. XL1V, figs. 1-4.

Material seen: ca. MTM-1, 2 different ca. MZZ-2 and MZZ-3: CA.

The specimens are rather incomplete or poorly preserved. They belong to three different species
and they differ from any other Badenian species, though the Térokmezé specimen is close to E. oersi.

‘Ebalia’ hungarica Muller, 1974
PI. XL1V, fig. 5 pl. XLV, figs. 1-5.

1974a. Ebalia hungarica n. sp. — Muantier: 121, 126, pl. 1, figs. 5-7.
1974b. Ebalia hungarica Mutter — Matleb: 276.
1979a. Ebalia hungarica Mutter — Mualter: 274.

Material seen: holotype, ca. MB-3-1: NMO.

Paratypes, 2 ca. MB-3: CA.
Others, 10 ca. MDG-12, 14 ca. MJL-11, 3 ca. MBH-5, 6 ca. MB-3, ca. MUO-1, ca. MBK-2, 2 ca. MKC-24,

2 ca. MRO-6, ca. MR8-18: CA.

Descripti on : The carapace is close to an elongated hexagon, convex laterally and longi-
tudinally. The whole surface is densely tubereulated. The median regions (gastric and cardiac) are
elevated. All regions are well delimited by depressions. There are some bigger tubercles near the
lateral angle. The posterior margin is bilobated, but the lobes fuse in some specimens. All transitions
exist between the fused and bilobated forms.

Remarks : Though the species was originally compared with E. tuberculosa H. Milne-
Edwards, it is highly peculiar and no similar form occurs either in the fossil or in the zoological

record. Most probably the species belongs to a new genus.

Genus Andorina Lsébenthey, 1901

Andorina elegans L 6renthey, 1901
Pl. XLVI, figs. 1-4.

1901la. Andorina elegans n. gen. n. sp. — Lobenthey: 833-835, pl. 1, fig. 1
non 190la. Andorina? elegans? n. sp. — Lebenthey: pl. 1, fig. 2. (Parthenope!)
1901b. Andorina elegans Lobenthey — Lébenthey: 330-332, pl. 1, fig. 1

non 1901b. Andorina? elegans? — Lobenthey: pl. 1, fig. 2.
1929. Andorina elegans Lobenthey — Lobenthey in Lobenthey—Beublen: 34, 139-140, pl. 8, fig. 2.

Non! fig. 3.
Material seen: holotype, ca. Telepy utca, Budapest, M30: FI.

Description : The carapax is elongated, elliptical in its outline, since posterior margin is
absent. The surface is densely adorned with tubercles predominantly of two different sizes. On the
postfrontal and hepatic regions only the tubercles of smaller size are present. The hepatic region is

rather extended. The cardiac region is elevated.
Remarks : Though described as an Oxyrhynch, the species is a typical leucosid (Mutler
1979a, p. 279, 287). No similar form was found in the zoological literature, however.

Genus Palaeornyra A. Miltne-Edwards 1861

1979a. Ebalites n. gen., fcypQs-speciés Ebalia globulosd Matteb — Multter: 279, 287.
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‘Palaecomyra’ globulosa (Mult1eb, 1976)
Pl. XLVII, figs. 1-7.

1976a. Ebalia globulosa n. sp. — Mulleb: 509, 610, 512, pl. 2, figs. 2, 3, 5.
1979a. Ebalites globulosus (Muller) — Muller: 279, 287, pl. 14.

Material seen: holotype, ca. MA-1-1: CA.
Others, 27 ca., ch. MOE-14, ca. MRF-14, ca. MNU-2: CA.

Description : The carapace is elongated, subglobose, all but the cardiac regions are ill-
delimited. The whole surface is granulated except the smooth postfrontal region. The lateral margins
are completely circular, but a slight variation occurs in their curvature. There are two characteristic
spiniform extensions on the posterior margin which are either flattened or rather narrow on different
individuals. The chela found in the same layer where numerous carapaces occurred, is elongated. The

slender fixed finger is directed downwards.

Remarks : The species is similar to Palaeomyra bispinosa A. Milne-Edwards, but the
median ridge is absent from the Badenian form. The posterior spines are also different, much wider
in P. globulosa than on the figure of Milne-Edwards. Many old drawings are idealised, and the Italian
specimen was an internal mould. Unless its type will not be found, the relationship of the two species

remains doubtful.

Superfamilia Eaninoidea be Haan, 1841
Familia Raninidae de Haan, 1841
Genus Ranidina Bittner, 1893

Ranidina rosaliae Bittner, 1893*
PI. XLVI, fig. 6.

1893. Ranidina n. gen. rosaliae n. sp. — Bittner: 33-46, pi. 2, fig. 2.

1929. Ranidina rosaliae Bittner — Lérenthey INL&6renthey —Beurlen : 121-122, pi. 5, fig. 8.
1975. Ranidina rosaliae Bittner — Stojasfal: A190.

1979b. Ranidina rosaliae Bittner — Muller: 4-5, pl. 3, fig. 2.

Material not seen: syntypes, 5 ca. Walbersdorf: Geolog. Bundesanstalt, Wien.
Material seen:ca. Gérna Mitropolia, Bulgaria, leg. Kojumdgieva: coll. Univ. Sofia.

Description : The carapace is elongate, smooth, hexagonal in outline. It is convex trans-
versally while less so longitudinally. There are two lateral spines, two extraorbital and one frontal
spine on the carapace. The two parallel ridges present on Bittner’s reconstruction were not observable
on the Bulgarian specimen. Anterolateral margins are convex while the posterolateral ones are straight.

The upper margin of the chela is spinose.
Remarks : The position of the species within the recent Raninids remains doubtful until

better specimens will not be found. Its independence is likely, however.

Sectio OXYRHYNCHA Latreille, 1803
Familia Majidae Samotjelle, 1819
Subfamilia M ajinae Samouelle, 1819
Genus Maja Lamarck, 1801

Maja biaensis L6renthey iNn L6renthey—Bedrien, 1929
PI. XLVIII, figs. 1-6, pl. XL1X, figs. 1-3.

T1854. Maja orbigniana nom. nud. — Millet: 152.
?1865. Maja orbigniana n. sp. — Millet: 1
11873. Maja sp. — W oodward: 325.

* See Addendum.
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11907. Maia miocenica n. sp. — L6érenthey: 237.

11908. Maja orbigniana Mit1et — Cotjffon: 2, 3, pl. 1, figs. 1-4.

?1910. Maja orbigniana Millet — Cotjffon: 130, fig. 4.

1929. Maia biaensisn. sp. — Lérenthey iNLérenthey—Beurten: 34, 148-150, pl. 7, fig. 1. (idealised!)

1976a. Maja biaensis Lé6renthey — Mutter: 510, pl. 3, fig. 2.
1979a. Maja biaensis L6renthey — Muller: 274.

Material seen: plaster cast of holotype, ca. Bia: FI.
Others: ea. (fragment) WEG, (leg. K rach), ca. (fragment) MNU-3, 1 ca. MNA-1, 2 ca., ch., carpus MFA-7,

ca. MKC-23, 2 ca., eh. MOE-20, 6 ca. MOH-9, 3 ca. MGY-23, 2 ca. MN-1: CA.

Description : The carapace is elongated, pyriform, strongly tuberculated and spinose. The
frontal spines are particularly long and the lateral ones are more slender and sharp. On the median
line there are some big tubercles, while on the other parts there are groups of bigger or smaller tuber-

cles.
Remarks : Maja orbigniana Mittet is very similar to our form. The only difference is that

the tubercles are slightly bigger and closer to each other on the French form. Whether this is due to
individual variability cannot be decided at moment. Also, M. miocaenica L 6renthey is similar to
the Budapest specimens. W oodward's Maltese specimen is still preserved in the British Museum
of Natural History (pers. comm, of Du. Collins) though Lé6renthey’s Sardinian specimen was most
probably lost. Probably all the Miocene Maja species of this restricted area were closely related or
even identical with each other. Comparing the Miocene species with M. squinado, it can be stated
that the median spines are bigger in the Miocene form. Seen from the side M. squinado has an elliptical
outline, while M. biaensis (and M. orbigniana also) is depressed between the meso- and urogastric

fields.

Genus Schizophrys W hite, 1848

Schizophrys visegradensis n. sp.
Pl. XLIX, figs. 4, 5, pl. L, figs. 1-3.

1976b. Libinia? sp. — Muller: 516.

Material seen: holotype, ca. MTZ-20-1: CA.
Paratypes, 2 ca. MTZ-20, 10 ca. MV-8: CA.

Locus typicus: Nagymaros, Torokmezé.

Stratum typicum: Lower Badenian. - -
Derivatio, nominis : From the first known locality, Visegrad.
Diagnosis: Rather flat, pyriform carapace with short frontal spines.

Descripti on: The pyriform carapace is rather flat. The decoration on the surface is
sparce. The cardiac region is well delimited. The cervical groove is moderately deep. The two simple
frontal spines are rather short. On the anterolateral margin there are spines. The two well preserved
are double. The other spines were short and simple. On the mesobranchial region there are five
tubercles in a transverse row. On the branchial region there are also tubercles, their total number
is about 15 on each side. Between the tubercles the surface is smooth.

Remarks : The species is close to Schizophrys aspera, recent Indo-West-Pacific species. The
anterolateral teeth are simple in the recent form, while the frontal ones are compound and longer

than that of the Miocene form.

Subfamilia Inachinae MclLkay, 1838
Genus Achaeus Leach, 1815

Achaeus magnus Multler, 1979
PI. L, figs. 4-6, pl. LI, figs. 1, 2.

1979a. Achaeus magnus n. sp. — Matter: 274, 279, 280, 288, pl. 15.

Material seen: holotype, ca. MOE-5-1: CA.
Paratypes: 2 ca., 2 eh. MOE-5: CA.
Others, 12 ca. MOE-5: CA.
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Description : The outline of the carapace is triangular, it is convex transversely. There are
two short rostral spines with slightly upwards directed tips. Behind the orbits there is a neck-like
narrow part. The height of the carapace decreases gradually posteriorly. On the mesogastric region
there is an erect spine. The mesogastric and cardiac regions are well delimited laterally by deep
furrows. On the cardiac region there are two smooth, rounded protuberances near each other.

The palm of the chela is elongated but rather convex. The index is long, narrow, inward directed.
The chela is similar to that of the modern Achaeus species. Other Majids of the locality have different
chelae.

Remarks : The Mediterranean-East-Atlantic species of Achaeus are quite different, generally
smaller. Among the Indo-West-Pacific forms A . tuberculatus has similar erect spines, but two instead

of one.

Subfamilia Pisinae Dana, 1852
Genus Pisa Leach, 1814

‘Pisa’ oroszyi (Bachmayer, 1953)
PL LI, figs. 3-6, pl. LII, figs. 1-3.

1953. Maia oroszyi n. sp. — Bachmayeb: 245-247., pi. 2, fig. 3.
1974a. Pisa oroszyi (Bachmayeb) — Mulle®: 122, 124, pl. 2, figs. 1-3.
1979a. Pisa oroszyi (Bachmayeb) — Mullee: 274, 274, 275.

Material seen: holotype, ca. Deutsch-Altenburg, leg. K. Oboszy: NHMW.
Others: 21 ca. MM-1, 46 ca., ch. MB-12, 2 ca. MDG-20, 8 ca, MGF-2, ca. MRZ-17, ca. MOE-13, 2 ca. MKF-2,
2 ca. MRS-3, 45 ca. MJL-13, 11 ca. MBH-4, 4 ca. MBK-3, ca. MKC-22, ca. MEG-14: CA.

Description : The carapace is subtriangular, its widest part is at the posterior 1/3, if the
rostrum is omitted. The carapace is convex transversely, moderately so longitudinally. The two,
strongly diverging rostral spines are almost as long as one half of the carapace. On the hepatic margin
there are two spiny teeth. A pointed supraocular spine is also present. The branchial regions are
adorned with three tubercles. The regions are well delimited. The cervical groove is the deepest one,
but the hepatic region is delimited from the protogastric one by a deep furrow.

Remarks: It was not an easy decision to range this species among Pisa forms, where V
shaped rostral spines are uncommon. Instead, spines of this type are present in Bochinia and various
other forms. All other features, including shape the chela, and the well developed praeorbital spine
are typical for Pisa. Perhaps this form is close to a hypothetical common ancestor of Pisa species.

Ecology : The species is most abundant where Pachygrapsus and Brachynotus occurs and
where stromatolites or oncoides are present. All this indicates a shallow infralittoral or even an
eulittoral environment. In contrast recent Pisa species live generally in a slightly deeper water,
down to 100 meters, though P. tetraodon was reported from shallow waters too (1 meter, Ingte 1980.

p. 139).

Subfamilia Mithracinae Balss, 1929
Genus Micippa Leach, 1817

Micippa hungarica (L6renthey in L6renthey—Bettrien, 1929)
PI. LII, figs. 4-6, pl. LI111, figs. 1-4.

1929. Maia hungarica n. sp. — Lérenthey iN Lérenthey—Beurten: 34, 150, 151, pi. 7, fig. 2. (highly in-
accurate!)

1953. Maia austriaca n. sp. — Bachmayeb: 244-245, pi. 2, fig. 3.

1953. Phrynolambrus weinfurteri n. sp. — Bachmayeb: 247-248, pi. 3, fig. 4.

1974b. Micippa austriaca (Bachmayeb) — Matleb: 277, pl. 1, figs. 5, 6.

1979a. Micippa hungarica. (L6benthey) — Muller: 274.

Material seen: holotype, Bia M 2330: FI.
Others, ca. Rakos, leg. Franzbnau, M60/5964: NM<3. 32 ca. MOE-17, 19 ca. MDG-19, 3 ca. MKC-21, 5 ca.
M8-11, 2 ca. MBH-3, ca. MFK-6, 2 ca. MDZ-14: CA.
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Description: The carapace is extremely convex in both directions. It is stout, not much
longer than wide. The frontal part is directed downwards. There is a median longitudinal furrow on
this part. The rostrum is subterminally bifurcated and terminates in two diverging short spines. The
orbits are rather big, spiny, directed outwards. On all margins there are acute spines. The surface is
strongly and almost evenly tuberculated. At the mesobranchial region there is an elevation decorated
by an upward directed spiniform tubercle. A specimen from Rékos (pl. LII. figs. 5, 6) is apparently
smoother than the others, but this can be attributed to a different preservation.

Remarks : With the very kind help of Dr. Gtjinot it was possible to compare the species
with recent forms. The Badenian form is beyond any doubt quite similar to M . thalia, but the tubercles
are closer on the surface of M. thalia Herbst, and individual variations might be even larger. The
only argument against the fusion of the two species is that there are no links from intermediate
geologic times (p. 48).

Ecology : The species is rare or absent in layers deposited in extremely shallow waters or on
reefs. This is in accord with the fact that M. thalia lives in depth of about 20-100 meters (Sakai
1976, p. 257) though other M. species prefer shallower waters or reefs.

Familia Parthenopidae McLeay, 1838
Subfamilia Parthenopinae MclLeay, 1838
Genus Parthenope W eber, 1795

Parthenope szaboéi Muller, 1974
Pl. LUI, fig. 5, pl. L1V, figs. 1-9.

?1895. Lambrus sp. ind. — Crema: 674, fig. 14.

partim 1928. Lambrus sp. — Glaessner: 198.
1974b. Parthenope szabdi n. sp. — Muatrer: 277, 283, pl. 1, figs. 8, 9.
1976c. Parthenope szabdi Matter — Matter: 152, pl. 4, fig. 2.
1979a. Parthenope szabdi Mutler — Mualtter: 274,

M aterial seen: holotype, ca. MDG-9-1 (=M G-2-1): NMO.

Paratypes, 4 ca. MDG-9: CA.
Others, 22 ca., 22 ch. MOE-15, 2 ch. MR-16, 16 ch. MR8-13, 4 eh. MRF-8, 2 ca., 6 ch. MKC-8,

5ch. MGY-19: CA.

Description : The outline of the carapace is rhomboidal, rounded. The front consists of a
trilobated rostrum. The anterolateral border is double. Between the hepatic and branchial parts there
is a notch. This margin is adorned with even teeth, only the last one is slightly bigger. The median
regions are elevated, the cardiac one is hump-like covered with numerous tubercles. Smaller and
bigger tubercles are scattered on the whole surface, only the front is smooth.

The cross-section of the chela is triangular, all edges are covered with teeth or tubercles. The
dactylus is curved. On its upper proximal part there is a flattened region delimited by spines.

Remarks : The species is extremely close to P. angulifrons extant form. Until intermediate

forms are known their fusion would be risky.
Ecology : The species occurs in various rocks, but is rare in those deposited in shallow

water. It was never found in reefal formations.

Parthenope tetenyensis n. sp.
Pl. LY, figs. 1-7, pl. LYI, figs. 1-7.

1897. Lambrus sp. ind. — Lé6renthey: 161.
1898a. Lambrus sp. ind. — Lérenthey: 106.
1898b. Lambrus sp. ind. — Lérenthey: 117, 152
1898c. Lambrus sp. ind. — L6renthey: 91.
partim 190la. Andorina elegans. — pl. 1, fig. 2.
partim 1901b. Andorina elegans? — pl. 1, fig. 2.
partim 1928. Lambrus sp. — Glaessner: 128.
1929. Andorina elegans L6renthey — L&renthey in L6renthey—Beurlen: pl. 8, fig. 3.
1979a. Parthenope sp. nov? — Mutter: pl. 11, fig. 3, pl. 12, fig. 3.

Material seen: holotype, ca. MOL-16-1 : CA.
Paratypes: 14 ca., 31 eh. MOE-16, 14 ca. MDG-8, ca., eh. MJL-6, 3 ch. MR-17, ca. MGY-18, ch.

MR8-14, ca. MBH-11, 2 ca. MUO-2, 9 ch. MRF-9, 3 ca. MEG-11, da. MOS: CA.
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Locus typicus: Budapest, Ors vezér tere, construction-pit.

Stratum typicum: Upper Badenian.

Derivatio nominis: Its first known occurrence was on the Tétény-plateau.
Diagnosis : Subtriangular carapace, strongly elevated median regions.

Description : The outline of the carapace is subtriangular, rounded at the lateral edges.
The frontal part is rather wide, directed downwards; There is a deep median furrow on it. The median
regions are highly elevated forming a structure resembling to the number 8. The branchial regions
are also strongly elevated. The lateral margin is bordered by compound, flat lobe-like teeth. The
species is strongly heterochelous, the right, crusher one is high, the other elongated. Their cross-
section is four-sided.

The dactylus is flattened on its upper proximal part. The flat region is surrounded by tubercles.

Remarks : The species is similar to P. massena, a highly variable extant species, which has a
tendency to being smooth, depleted of tubercles. No similar trend was observed at P. tetenyensis,
nevertheless the range of their variability overlap. This species can be distinguished from P. szabdi
even on the basis of a fragment of a chela, the cross-section of which is triangular at the former, four-
sided at the other.

Stratigraphy : The species is known from the Upper Badenian. As the age of Oslip-
locality is probably Middle Badenian, the species’ range is longer. Perhaps the form is near to the
ancestor of P. massena, extant species.

Sectio CANCRIDEA Latreille, 1803

Eamilia Corystidae Samouelle, 1819
Genus Corystites nom. nov., pro Microcorystes Lérenthey in Lérékthey—Beurlen 1929, nom.

praeocc.
non 1893. Microcorystes n. gen. — Fritsch. . )
1929. Microcorystes N. gen. — Lé6renthey IN Lérenthey—Bettrien: 137, typus-species: M. latijrons

n. sp., by monotypy.
1969. Microcorystes L6renthey, NON Fritsch — Glaessner: R532.

Corystites latifrons (Lérenthey in L6renthey—Beurlen, 1929)

1904a. Microcorystes latifrons nom. nud. — L6renthey: 161.
1904b. Microcorystes latifrons nom. nud. — L&érenthey: 30.
1929. Microcorystes latifrons n. gen. n. sp. — Lérenthey IN Lérenthey—Beurten: 137-138, pi. 8, fig. 4

Material not seen, broken and lost: ca. Budafok.

Description : Lérenthey’s figure shows a carapace which is elliptical, convex in both
directions. The cardiac, branchial and mesogastric regions are well delimited from each other. The
anterolateral margin bears 5 or 6 teeth. The rostrum is bilobed.

Remarks: As the specimen was found as early as 1904 or even earlier, one can hope that
it was drawn by the artist who completed Lsrenthey’s first figures which are all correct.

Indeed the shape of the species reveals similarities with Micromithrax holsaticus Nothing (Gripp
1967, pl. 1, fig. 2, and Gripp 1964, p. 123, pi. 21, fig. 8.) on one hand and with Jonas, extant genus,
on the other.

Familia Cancridae Latreille, 1803
Subfamilia Gancrinae Latreille, 1803
Genus Gamer Linnaeus, 1758

Cancer sismondai (Meyer, 1843)

1859. Lobocarcinus sismondai Meyer — A. E. R euss: 41. pi. 9, figs. 1-2.
71884. Cancer illyricus n. sp. — Bittner: 2627, pi. 1, fig. 7.

71905. ,Hand eines Cancer” — Torn: 163.

1924. Cancer sismondae Meyer — Glaessner: 115.

1928. Cancer sismondai v. Mey. — Glaessner: 176-177.
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11928. cancer cf. sismondai v. Mey. — Glaessner: 177-178.
11929. Cancer sp. — Lérenthey iNLébenthey—Beublen: 162, pl. 8, fig. 7.
1982. Cancer sismondai Meyeb — Bonfiglio—Donadeo: 266-296, pl. 36-44. (exhaustive literature).

Material seen: almost entire specimen. Bruck: NHMW. ?ch. (lost?) Dévényujfalu, Devinska Nova Ves: ?coll.

Remarks : The species is described in great detail by Bonfiglio and Donadeo (1982).
Reuss’ specimen belongs most probably to this wide-spread and frequent Mediterranean species
known from Miocene and Pliocene layers. An interesting point is, however, its rarity in the Paratethys.
An exchange of label by R ettss, an extremely careful naturalist is by no means possible.

Cancer styriacus Bittner, 1884
Pl. LVII, figs. 1-4, pl. LV1II, figs. 1-2.

1884. Cancer styriacus n. sp. — Bittner: 25-26, pl. 1, fig. 6.
1928. Cancer styriacus Bittner — Glaessner: 178.
?1953. Cancer sismondai H. V. Meyeb — Bachmayer: 248, 249.

Material notseen, probably lost: holotype, ca. Aigen bei Fehring, Austria: ?Geol. Bundesanst.
Material seen:ca. fragment of ca.,, 2 ch. MOE-27, 4 ca. MDZ-4: CA.

Description : The carapace is rather narrow, convex. The frontal region is narrow, there
are three teeth on it between the intraorbital ones. The median region is depressed. The anterolateral
margin consists of nine finely denticulated lobes. The regions are moderately well delimited, the
deepest furrow is located on the sides of the urogastric and cardiac regions. The posterolateral margin
is straight or slightly concave. The chela is stout, and its ridges consisting of small tubercles are low.

Remarks : The Hungarian specimens are identical to Bittner’s figure except that the
concavity of the anterolateral margin was most probably exagerated by Bittner’s artist. This feature
is variable, however. The form differs from all extant Cancers by its extreme narrowness. Probably
Cancer amphioetus is similarly narrow (Rathbun 1930), but it is strongly ornamented.

Ecology : The recent C. species live predominantly in moderately deep waters (some tens

of meters). The species is frequent on MDZ locality of reef origin.

Cancer illyricus Bittner, 1883
Pl. LVIII, fig. 3.

1884. Cancer illyricus n. sp. — Bittner: 2627, pl. 1, fig. 7.
non 1893. Cancer cf. illyricus Bittner — Bittner: 32, 33.

Material seen as cast: holotype, ca. Zagor, Yugoslavia: coll. Univ. Graz.

Remarks : The probably only specimen is slightly compressed laterally. Disregarding this
distortion, the specimen is remarkably similar to small specimens of C. sismondai H. v. Meyer.
(Bonfiglio—Donateo 1982, pl. 41, fig. 3N.) In small specimens a tubercular ornamentation of

the protogastric region is clearly visible but is absent from the bigger ones. In this and other aspects
there is no difference between the two forms of Cancer.

Genus Microdium A. E. Reuss, 1867

Typus-species : Microdium nodulosum R euss, 1867, by monotypy.
1929. Cancer — Graessneb: 104, 256.

Microdium nodulosum A. E. Reuss, 1867

1867. Microdium nodulosum n. gen. n. sp. — A. E. Reuss: 173-176, pl. 8, figs. 7-8.
1929. Cancer nodulosus (Reuss) — Glaessneb: 104.
?1929. Cancer sp. ind. — Loébenthey iN Léobenthey—Beublen 1929: 161, pl. 8, fig. 6.
Material not seen: holotype, ca. Wieliczka: NHMW.

Others: ?eh. Wieliczka: coll.?

?ch. Felménes : lost.
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Remarks : Reuss’ description and figures well represent the species but it is prudent not to
fuse the genera Microdium and Cancer in spite of all similarities until the holotype or new specimens
are found.

Genus Miocyclus Marter, 1979

Typus-species : Miocyclus bulgaricus Marier, 1979, by monotypy.

Miocyclus bulgaricus Malter, 1979
Pl. LVIII, figs. 4-6, Fig. 10.

1979b. Miocyclus bulgaricus n. sp. — Muller: 5, pl. 2, figs. 1-3, pl. 3, fig. 1

Material seen: holotype, Oriakhovo, Bulgaria, leg. K cjumdgueva, Nt533/a: coll. XJniv. Sofia.
Paratype, same data, Nt533/b.

Descripti on : The carapace is flat, ornamented with small evenly distributed tubercles
on the surface. The anterolateral margin is decorated with eight
undistinct lobes of different sizes. Instead of the last, ninth lobe there
is a spine. The front is wide, cut into six lobes. The mesogastric region
is wide, the furrows delimiting this and the cervical furrow are shallow
but distinct.
Remarks: The species is a quite peculiar representative either
of the Cancrids, which is more likely, or the Atelecyclids. The wide
mesogastric region is characteristic of the Cancroidea. The flat smooth
surface rules out its identity with any of the Badenian Cancroidea
species which are usually more adorned. The rather smooth surface
of the Cancer carapaces is slightly similar to that of M. bulgaricus, rjg. 10, Miocyclus bulgaricus
but the wide frontal region rules out any closer relationship. IX Oriakhovo

Genus “Cancer” as nomen collectivum®.

Remarks : The name was widely used for fossil species as it was among the best known genus
of recent Crabs. Having no better solution, it will be used for a variety of species described by three
authors. Some of these species were transferred later to other, partly new genera.

“Cancer” szontaghii L6renthey, 1897*
PI. LIX, figs. 1-5, pi. LX, figs. 1, 2.

1897. Cancer Szontaghii n. sp. — Lé6renthey: 159, 160, 167, 168.

1898a. Cancer Szontaghii Lé6renthey — Lérenthey: 104, 113, 115.

1898b. Cancer Szontaghii L6renthey — Lérenthey: 120-126, 153, pl. 8, fig. 4.

1898c. Cancer Szontaghi Lérenthey — Lérenthey” 94-99. pl. 8, fig. 4.

1929. Atelecyclus szontaghi L6renthey — L6renthey iNL6renthey—Beurlen: 156-158, pl. 8, fig. 9.
1958. Cyclocancer szontaghi (L6renthey) — Beurlen: 15.

1969. Atelecyclus szontaghi Lé6renthey — Griff: 86, 87, pl. 3, fig. 1.

In press Tasadia szontaghii (L6renthey) — Janssen-M aller.

Material seen: holotype, complete specimen, Tasadf6, M35: FI.
Others, a specimen in the same piece of rock than the holotype: FI.
2 ca. Ramsel, Hemmorian, Belgium (loan from A. Janssen).

Material not seen: ca. Segrahn, B. R. D.

Description : The carapace is densely ornamented. All regions are delimited from each
other by deep furrows. The front was probably decorated with four spiniform tubercles (including the
* See Addendum.
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intraorbital teeth), but the presence of a median tooth can not be ruled out. The teeth of the antero-
lateral borders are composed of smaller tubercles. The ornament of the surface consists of bigger,
compound tubercles and smaller, simple ones. The chelae are covered with rows of tubercles. The

basis-ischium of the third maxilliped is Cancer-like.

Remarks : The species was found in great number in Ramsel, Belgium. Dr. A. Janssen
kindly offered a joint study of this material which will probably elucidate the systematical position
of this interesting species (Janssen-M uller in press.). The third maxilliped is clearly Cancer-like,
unlike that of Atelecydus, thus a transitional position between the two genera is ruled out.

“Cancer” szontaghii vindobonensis (Bachmayer—K tipper 1952)*

1962. Atelecydus szontaghi vindobonensis nov. subspec. — Bachmayer—K upper: 2-6, text-figs. 1, 2.
Material seen:holotype, ca. Baden-Sooss: NHMW.

Remarks : The subspecies is described in details by the two authors. The species is much
less decorated than Lérenthey’s. The outlines of the carapace are unknown. The problem of the
Badenian “Cancer” species will be discussed later.

“Cancer” carniolicus Bittner, 1884*

Material not seen, probably lost: syntypes, 4 ca. Stein, Yugoslavia, ca. Plesko, Yugoslavia: ?Geol. Bundes-
anstalt.

Remark : There is no reason to repeat Bittner’s description until some specimens will be
found again.

“Cancer” bittneri Toula, 1905*

?1893. Cancer cf. illyricus Bittner — Bittner: 32, 33.
1906. Cancer Bittneri n. sp. — Toula: 161-168, text-figs. 1-5.

Material not seen, probably lost: holotype, Kalksburg: ~Technische Hochschule, Wien.
Others: ca. Sooss at Baden, numerous ca. Walbersdorf (Borbolya): NHMW and Geol. Bundesanstalt,

Wien.

Remarks : Though Toula’s figures seem reliable, no definitive conclusions can be drawn.
General remarks about the “Cancer” species*. Tour different “taxa” were presented under this
dubious generic name. Unfortunately most specimens were lost or at least unavailable to me. Others
are poorly preserved. Only “C.” szontaghii has a well-preserved extant holotype-specimen. Bittner
had serious doubts about the independence of his two species C. illyricus and C. carniolicus as early
as in 1893. Later Graessner assigned the walbersdorf specimens, described by Bittner as C. cf.
illyricus, to C. bittneri. All authors pointed out the similarities in superficial ornament of all these
species. As the matter stands, it is almost impossible to draw any conclusions concerning these
“species”. In fact it is not likely that a limited space and time-span could contain so many species

from the same group.

Familia Pirimelidae Alcock, 1899
Genus Pirimela Leach, 1816

Pirimela lorentheyi (Muller, 1974)
PI. LX, figs. 3-5.

1974a. “Carcinus” lI6rentheyi n. sp. — Muller: 122, 126, pl. 2, figs. 4, 5.

1979a. Pirimela lorentheyi Muller — Muller: 274.
Material seen: holotype, ca. M5 11: NMO.

See Addendum.
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Description : The carapace is rather narrow, convex transversely and longitudinally. Its
surface is almost smooth. The mesogastric and cardiac regions are fused but well delimited from the
other ones. The cervical furrow is also developed. On the hepatic and epibranchial regions there are
elevations. The protogastric region is limited anteriorly by a step-like inclination. The front is trilo-
bated, not counting the intraorbital lobes. The anterolateral teeth are not preserved.

Remarks : On my inquiry Dr. L. B. Holthuis suggested the transfer of the species from
the Portunidae to Pirimda. Comparison with specimens of P. denticulata and the literature (Ingle
1980, pi. 15, fig. b.) provided convincing reasons for this move. The posterolateral margin of P. lo-
rentheyi is straight while concave in the extant form. The frontal lobes are much more acute in P.
denticulata. According to the article 31 c/i of the ICZN (Stol1 et al. 1961) the original Hungarian
spelling Lérenthey should be modified by omitting the accents.

Genus Trachypirimela Marter, 1974

Ty pus-species : Trachypirimela radula Matter, 1974 (= Micromithrax grippi Matier, 1974).

Trachypirimela grippi (Muller, 1974)
PL LXI, figs. 1-6.

1974a. Trachypirimela radula n. sp. — Muller: 278, 279, 283, 284, pl. 2, figs. 6-6.
1974b. Micromithrax grippi n. sp. — Mutter: 279, 284, pl. 2, figs. 1-2.
1979a. Trachypirimela grippi (Mutler) — Muller: 274.

Material seen: holotype, ca. MA-1-1 (=MDG-15-1): NM<3.
Holotype of Trachypirimela radula, ca. MDQ-15-2 (=M G-3-1): NMO.

Paratypes, 3 ca. MDG-15: CA.
Others: 4 ca. MDG-15, ca. MJL-12, ca. MUO-3, 2 ca. MOE-28: CA.

Description : The carapace is pentagonal, rather flat at young specimens while convex at
older ones. The regions are well defined. The mesogastric and cardiac fields are well delimited later-
ally. The cervical groove is rather deep. The front is not wide, trilobated, but all specimens are
damaged at this area. The anterolateral margin bears five unequal teeth. The extraorbital tooth
is double. The surface is finely striated, and some bigger tubercles occur on the branchial region.

Remarks : The allometric growth of the species and the poor preservation of the type-
specimen of Micromithrax grippi led to the introduction of two species which were even attributed
to separated genera. Transitional specimens do occur, however. The species is similar to Sirpus,
especially to S. monodi Gordon but it has acute frontal spines. No allometric growth occurs in

Sirpus.

Sectio BRACHYRHYNCHA Borradaile, 1907
Superfamilia Portunoidea Raeinesqtje, 1815
Familia Portunidae Raeinesqlte, 1815

Subfamilia Port uni nae Raeinesque, 1815
Genus Portunus Weber, 1795

Portunus monspeliensis (A. Milne-Edwards, 1860)
Pl. LXII, figs. 1, 2.

non 1834. Lupea granulata H. Mitne-Edwards (=Portunus granulatus H. Mitne-Edwards)
1860. Neptunus monspeliensis Nn. sp. — A. Milne-Edwards: 232.
1860. Neptunus monspelliensis n. sp. — A. Milne-Edwards: pl. 4, fig. 1, pl. 5, fig. 1
1860. Neptunus granulatus n. sp. — A. Milne-Edwards: 241, pl. 3 fig. 1, pl. 7, fig. 2.
11893. Neptunus ou. granulatus A. Milne-Edwards — Bittner: 11-12
1897. Neptunus cf. granulatus A. Milne-Edwards — L&renthey: 159.
1898a. Neptunus cf. granulatus A. Milne-Edwards — L&renthey: 94, 113.
1898b. Neptunus cf. granulatus A. Milne-Edwards — L&renthey: 110, 153, pl. 9, figs. 2-3.
1898c. Neptunus cf. granulatus A. Milne-Edwards — Lé&érenthey: 92, pl. 9, figs. 2-3.
1928. Neptunus granulatus A. Milne-Edwards — Glaessner: 183, 184.
1929. Neptunus granulatus A. Milne-Edwards — Glaessner: 267, references.
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1929. Neptunus granulatus A. Mii.ne-Edwap.ds — Lébenthey IN Lébenthey—Beijrien: 188, pl. 13,
figs. 3-4, pl. 14, figs. 1, 4.

1968. Neptunus granulatus A. Milne-Edwards — Stanctt- Andeeescxj: 466, pl. 7, fig. 85.

1979a. Portunus granulatus A. Milne-Edwards — Fobster: 94, further references from the Paratethys.

1979a. Portunus monspelliensis A. Milne-Edwabds — Mualler: 274, 280, 288, pl. 18.

Material seen: holotype, Montpellier: Muséum Natl. Hist. Nat. Paris. .
Others, 2 ca., sternum Matraverebély-Szentkat, M61/8686 and M62/3162: NMO.

Ca. Rakos: PlI.
6 ca., partly with sternum, Kishajmas, Mecsek (MKS-1), 2 ch. MRF-13, 2 ch. MR-12: CA.

Description: A detailed description of this well known and wide-spread form is unne-
cessary. Two important features deserve mention. The carapace is moderately wide, consequently the
anterolateral resp. the posterolateral margins enclose a rectangle. The shape of the front is charac-
teristic (Philippe—Secretan 1971, p. 9), with its six subequal teeth separated by similarly subequal

notches.

Remarks : The species should be separated from Portunus viai Secretan in Philippe—
Secretan, a Burdigalian form which occurs in the Hungarian Eggenburgian as well in Budafok,
Budapest, and was determined by Lérenthey as Neptunus granulatus (Lérenthey—Beijrilen

1929, p. 189, 7th paragraph).

Portunus neogenicus Muller, 1979
Pl. LXII, figs. 3, 4.

1979a. Portunus neogenicus n. Ssp. — Mutleb: 280, 281, 288, pl. 19.
Material seen: holotype, ca. MGY-3-1: CA.

Description : Though the specimen is fragmented, diagnostic features are present. The
carapace is extremely wide, consequently the lateral margins form an angle of about 60°. The last
lateral tooth is long, spiniform, directed forwards. The other teeth are arranged radially i.e. the
anterior ones are directed more and more anteriorly. The shape of the teeth is characteristic.

Remarks : The species is similar to P. sanguinolentus, but the lateral spine is directed
forwards unlike in the extant form. Furthermore, there is only a rudimentary ridge on its carapace
at the last tooth, while this ridge is developed in the Indo-West-Pacific form. No other similar Portunid

was described.

Subgenus Monomia Gistel, 1848

Portunus (Monomia) miocaenicus n. sp.
Pl. LXI1, fig. 5.

Material seen: holotype, ca. MRO-10-1.

Locus typicus: Budapest, railway-cut Rakos.

Stratum typicum: Upper Badenian.

Derivatio nominis: From the age Miocene.

Diagnosis : Rather wide front with two lobes between the intraorbital ones.

Description : The carapace is hexagonal, moderately wide. The front is bilobated between
the intraorbital lobes. The orbits are well-developed, the orbital margins are elevated. The antero-
lateral margin is almost straight. The last tooth is long, directed outwards. A long ridge leaves this
tooth which is bended forwards. Two more ridges are on the epigastric regions.

Remarks : The form is a characteristic Monomia species. This subgenus has not been found
yet as fossil. Considering the overall shape of the carapace, P. (M.) gladiator is the closest extant
species. Its front is, however, trilobated and the lobes are more acute than those of the new form.
The shape of the front is close to that of P. (M.) brocki, its general form is quite different, however.
The surface of the carapace is rather smooth in contrast of most M. species.

Genus Charybdis de Haan, 1833
Subgenus Goniosupradens Leene, 1938
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Charybdis (Goniosupradens) mathiasi n. sp.
PI. LX 111, figs. 1-4, pl. LX1V, figs. 1-6, Pl. LXVII, figs. 3-5.

1976b. Charybdis n. sp. — Mulleb: 616.

Material seen: holotype, ca. MRZ-6-1; OA.
Paratypes, 12 ca., 8 oh. MRZ-5, ca. MV-7, 3 ca., ch. MDZ-6: CA.

Locus typicus: Budapest, railway-cut Rakos.

Stratum typicum: Upper Badenian.
Derivatio nominis: From the Hungarian king Mathias, whose favorite spot was v isegrad, the first
known locality of the species.

Diagnosis : Five big and two small anterolateral teeth. On the front there are six densely packed lobes.

Description : The carapace is octogonal, slightly convex transversely. At the proximity
of the margins it is flattened. The front is broad, consists of 8 lobes including the extraorbital ones,
which are situated higher than the others. The outer two of the six inner lobes are semicircular, the
inner lobes are square and the intermediate, two are transitional in their shape. The orbits are big,
their upper margin is denticulated. The anterolateral margin bears 7 teeth, two of them, the 2nd
and 4th, are small, almost rudimentary, fused to the base of the proceeding ones. The posterolateral
margin is slightly concave. The branchial ridges are gently curved. They reach the border of the
mesogastric region. The protogastric ridges are straight. The postfrontal ridges are replaced by ill-
delimited elevated areas with clusters of small granulae. Similarly ornamented areas are situated on
the outer anterior parts of the protogastric areas.

Chelae were found attached to a carapace. This male specimen displayed a marked heterochely,
uncommon in Charybdis species: one chela had a slender palm and fingers, while the fingers of the
other one were robust. Whether heterochely is confined to males or not, can not be proven now (pi.
LXI1V figs. 3-5, pi. LXVII figs. 3-5).

Remarks : The new species is rather distinct from most extant Ch. forms. Ch. (G.) obtusi-
frons Leene is the closest extant form, but its frontal lobes are arranged less densely to each other.

Ecology : The species was found exclusively in fossil Coral-reefs. In Rakos it is rather
abundant.

Stratigraphy : The species occurs in Lower and in Upper Badenian strata.

Genus Thalamita Latreille, 1829

Thalamita fragilis Muller, 1979
Pl. LXV, figs. 1-2, 4-5, ?pl. LXV, fig. 3, pl. LXVI, figs. 1-7.

~1883. Portunien sp. ( = Portunidae, - Bkoccu: pl. 5, fig. 4b. ) )
partim 1929. Portunus rakosensis n. sp. — Lérenthey IN Lé6renthey—Beurten: pl. 12, figs. 20, 21, pi. 15,
fig. 4.
1976a. Charybdis: sp. — Mulleb: 610, pl. 3, fig. 3.
1979a. Thalamitafragilis n. sp. — Mult1er: 274, 281, 289, pl. 17, figs. 1-3.

Material seen: holotype, ca. MGY-4-1: OA.
Paratypes, 2 ca. MGY-4, 5 ca. MKC-15, ca. MA-5: CA.
Others, 8 ch. MR-15, ca., 2 ch. MR8-17, ca., 4 ch. MRF-10, 2 ca. MKC-15, ch. MRL-6, eh. MRO-8,
6 ca., ch. MEG-10, 2 ch. MGY-4, 2 ch. MFA-9, 3 ca. MA-5: CA. ch. Rakos, two fixed fingers MOH-11,

M83/162 : NMO.

Description : The carapace is hexagonal, moderately broad, rather flat. The front is
eight-lobed, between the big intraorbital lobes there are six densely arranged blunt lobes. The antero-
lateral margin consists of 5 teeth which are generally subequal but in one specimen the 4th teeth
were much smaller than the others. The anterolateral margin is rather oblique thus the front is not
very wide. There are well-developed epibranchial, metagastric and protogastric ridges (Stephen-
son—Hudson 1957). The chelae are slender. On the outer side of the palm there are ridges which
are almost invisible on some specimens. The upper edge of the palm is spinose.

Remarks : The species is closer to Th. crenata (Latreille) than to any other extant form
(no other fossil forms are known). Nevertheless the protogastric ridges are longer in Th. fragilis. The
front of the Miocene species is comparatively shorter therefore the anterolateral margins are more
oblique. One specimen (pi. LXV. fig. 5) differs from the others by its shorter 4th anterolateral tooth

and by its less oblique margin.
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Thalamita n?"sp.
Pl. LXVII, figs. 1-2.

Material seen: ea. (internal mould) MRZ-13: CA.

Remarks : One carapace was found, which is similarly ornamented than that of Th. fragilis.
It is however, much more convex and its epigastric ridge is cut into two parts by a notch.

Genus Rakosia n. gen.

Typus-species : Ralcosia carupoides n. sp., by monotypy.
Derivatio nominis: From one of its localities, Rakos, Budapest.
Diagnosis: A wide smooth carapace with lobated front, 8 anterolateral teeth and an epibranchial ridge.

Remarks : No similar Portunid is known. The form is highly peculiar by its general shape
resembling Charybdis, but its chela is much unlike it. Some features are similar to those of Carupa
but the general shape is quite different suggesting the systematic position of the Miocene form among
Portuninae rather, than among Catoptrinae. Necronectes differs by a spinose front, though probably

is related.

Rakosia carupoides n. gen. n. sp.
Pl. LXVIII, figs. 1-7.

Material seen: holotype, ca. 1984/40/2: NHMV.
Paratypes: 4 ca. MNH-6, 15 ca., 10 ch. MRZ-14, ca. MDZ-7: CA.

Locus typious: Gross-Hoflein (Nagyhoflany), Burgenland, Austria, quarry “Fenk”.
Stratum typicum: Middle (or lowermost Upper) Badenian.
Derivatio nominis: The species resembles Carupa, Indo-West-Pacific genue of Partunidae.

Diagnosis : See the generic diagnosis.

Descripti on : The carapace is hexagonal, rather flat, smooth. The front is bilobated, the
lobes are wide and undulated. The intraorbital lobe is separated from the frontal ones by a notch.
The orbits are big, circular, their upper margin is cut by two notches each. The oblique anterolateral
margin is ornamented with eight teeth. The last tooth is not much bigger than the others. An epi-
branchial ridge originates at this tooth. The posterolateral margin is almost straight. The chelae are
slender, extremely smooth. The cross-section of the palm is elliptical. The fingers are adorned with
furrows. The dactylus bears a big proximal (crusher) tooth on one side at least.

Remarks : As mentioned in the description of the genus the species is quite peculiar. Probably
some fragments were earlier determined as Necronectes but its front is quite different.

Genus Necronectes A. Milne-Edwards, 1881

Necronectes schafferi Graessner, 1928
Pl. LXVI, figs. 8, 9, ?pl. LXIX, fig. 1

1928. Necronectes schafferi n. sp. — Graessneb: 179-182, text-fig. 4, pi. 3, fig. 6.

Material seen: holotype, ca. Mullendorf (Szarazvam), Austria (probably the quarry at Ausseren Berg of
“Mullendorfer Kreide A. G.”, cf. Dulllo 1983), No 1927 1 1: NHMW.
Others, ca. MDZ-10, 13 eh. MRZ-19: CA.

Remarks: In addition to Graessner’s detailed description and figures it can be stated that
the frontal spines illustrated by dotted lines on the original drawing are indeed present on the Di6sd
specimen, they are acute and directed slightly outwards.
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Subfamilia Polyb iinae Ortmann, 1893 (—Macropipinae Stephenson—Campbell, 1960)
Genus Liocarcinus Stimpson—Pourtalés, 1870 (partira = Macropipus Prestrandrea, 1833)

Remarks : The old genus Macropipus (= Portunus Fabricius, non W eber) was recently-
split into two genera: M. and Liocarcinus. According to Holthuis (pers. comm.) the latter is still
heterogenous. The miocéné species attributed to Macropipus actually belong to Liocarcinus and to a

new genus described below.
The recent L. species live mostly in the East-Atlantic-Mediterranean realm, one species is wide-

spread as occurs in the Indo-West-Pacific area, too. The species of the genus live generally in shallow
waters, mostly from five to hundred meters, but some occur almost intertidally (Zariquiey Alvarez

1968, Pesta 1918). Some of them are euryhaline.

Liocarcinus rakosensis (L6renthey in L6renthey—Beurlen, 1929)
Pl. LXIX, figs. 2-6, pl. LXX, figs. 1-8.

1911. Portunus rakosiensis nom. nud. — Lérenthey: 629.
1913. Portunus rakosensis nom. nud. — L&6renthey: 326.
1929. Portunus rakosensis n. sp. — Lé6renthey in Lé6renthey—Beurten: 171-174, pi. 13, fig. 1. (falso

reconstruction).
non 1929. Portunus rakosensis N. Sp. — L érenthey iN Lérenthey—Beurlen: 172-173, pi. 12, figs. 20-21.
B ( = Thaltimita fragilis), pl. 12, figs. 22-23. ( = Callianassa munieri).
11968. Portunus rakosensis L6renthey — Stancu—Andreesou: 466.
1974b. Macropipus rakosensis (Lérenthey) — Mutter: 280, pl. 3, figs. 2-6.
1979a. Portunidae gen. sp. ind. — Forster: 94-96, text-fig. 6, pl. 3, fig. 4.
1979b. Portunidae gen. sp. ind. — Forster: 267-269, pl. 2, figs. 1, 6, pl. 3, figs. 1, 2.
1979a. Macropipus rakosensis (Lé6renthey) — Muller: 274,

Material seen: leototype designated herein, ca. Rakos, M2328/a: FI.

Paralectotype, ca. Rakos, M2328/b: FI.
Others, da. We¢glinek, leg. Krach, 20 ca., 20 ch. MOE-21, 25 ca., 10 ch. MDG-17, 10 ca. MJL-10,

6 ca. MB-15, 4 ca. MKC-16, 6 ca., 2 ch. MEG-15, ch. MOH-10, 3 ca., 2 ch. MGY-16, ca. Matravere-
bély-Szentkat, Szent Laszlo-forras: CA.

Material not seen: fca. Rugi, Transsylvania: Teoll.

Description : The carapace is hexagonal, strongly decorated, slightly convex. The front
is finely denticulate, almost straight but on most specimens with a faint median lobe. The antero-
lateral margin consists of five teeth (in contrast to Lérenthey’s figure), these are more or less sharp-
pointed depending on the molt-cycle. The regions are extremely well defined, densely covered with
short ridges. There is a characteristic T shaped protuberance on the cardiac region. The palm bears
5 ridges on the outer and upper surfaces, the lowest of these runs to the fixed finger. The fixed finger
and the dactylus are pentagonal in cross-section. There is a heterochely visible on the teeth of the
cutting edges. Generally, but not invariably, the right chela is the crusher.

Remarks : Thespeciesis close to L. corrugatus but its front is not trilobated. Other ornament-
ed species, e.a. L. depurator, L. puber differ in their front.

Ecology : The species occurs in most localities except of those of reefal or extremely shallow-
water-origin.

Stratigraphy : Occursin Lower and Upper Badenian rocks.

Liocarcinus oroszyi (Bachmayer, 1953)
Pl. LXXI, figs. 1, 2

1963. Oarcinides oroszyi Nn. sp. — Bachmayer: 261-262, pi. 2. figs. 5, 5a.
Material seen: holotype, ca. Deutsch-Altenburg, leg. Oroszy : NHMW.

Description : The carapace is slightly convex in two directions. It was probably sub-
hexagonal, rather broad, but all specimens are incomplete. The front is absent on all specimens.
The anterolateral margin is slightly arched, bears five teeth with forward directed points. The surface
seems almost smooth to bare eyes, hut actually it is adorned with small tubercles. The anterior
median parts of the branchial region, near to the cervical groove, are strongly elevated.

Remarks : The species is closer to Liocarcinus than to Carcinus. The anterior extension of
the mesogastric region is invisible in Carcinus species but is developed in L. oroszyi. The arrangement
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of all regions coincides with that of L. arcuatus. The elevated branchial region, however is the same
as in L. depurator.

Carcinus is probably a Pliocene immigrant to its recent areal in the East-Atlantic—Mediterranean
realms. Its former presence here has not been proven (Holthuis 1949), known for a certainty from
Icenian, Lower Pleistocene, but was reported from the Coralline Crag (Pliocene) of England.

Liocarcinus kuehni (Bachmayer, 1953)
Pl. LXXI, figs. 3, 4.

1963. Portunites kuhni n. sp. — Bachmayer: 249-251, pi. 2, fig. 2

Material seen: holotype, ea. Deutsch-Altenburg, leg. Oroszy : NHMW.
Others: 2 ca. MJL-9: CA.

Description : The carapace is hexagonal, moderately convex. The front lacks on all
specimens. The anterolateral margin is also damaged but the presence of five teeth is doubtless.
The regions are well delimited. The whole surface is densely covered with ridges.

Remarks : The species is close to L. depurator and to other L. species. Its dense adornement
is a characteristic feature. From L. rakosensis differs by a denser decoration and by a more convex
carapace. The specimens from MJL (Tétény) are even more convex than the holotype.

Genus Miopipus n. gen.

Typus-species : Portunus pygmeus Brocchi, 1883.
Derivatio nominie: Composition of the name of the age Miocene and of Macropipus, a related genus.

Diagnosis : Small elongated carapace, strongly elevated mesogastric and cardiac region, smooth surface.

Remarks : The genus is much unlike Liocarcinus or Macropipus in its strongly elevated,
rounded, smooth regions, the prominent frontal part is also peculiar. No similar form was found in
the zoological literature. In fact the surface resembles that of Psammocarcinus as it was pointed out
by Beurlen or Lérenthey (L6renthey-B etxrlen 1929, p. 174, last paragraph).

Miopipus pygmeus (Brocchi, 1883)
Pl. LXXII, figs. 1-4.

1883. Portunus pygmeus (sic!) n. sp. — Brocchi: 1., pl. 5, fig. 4.
1897. Portunus pygmaeus (sic!) Brocchi — Lérenthey: 160.
1898a. Portunus pygmaeus Brocchi — L&renthey: 93, 104.
1898b. Portunus pygmaeus Brocchi — L&renthey: 109, 117.
1898c. Portunus pygmaeus Brocchi — L&renthey: 91, 92,
non 1924. Portunus pygmaeus Brocchi — Glaessner: 115-116.
1929. Portunus pygmaeus Brocchi — Lérenthey—Beurlen 1929: 174-176, pl. 16, fig. 1.
1974b. Macropipus pygmaeus (Brocchi) — Muller: 279, pl. 3, fig. 1
1979a. Macropipus pygmeus (Brocchi) — Muller: 274.

Material not seen, probably lost: holotype, ca. Rakos: iSorbonne.
seen: 2 ea. MOE-24, 7 ca. 76 ch. MDG-16, ca. MJL-7, ca. MBH-8, 6 ca. MKC-17, 5 ca. MEG-16, ca.
MGY-15: CA.

Material

Description : The carapace is rather narrow, its outline is close to a pentagon. The trilo-
bate front is narrow, prominent. The orbits are large, there are two undistinct notches on their upper
margin. There are five distinct, sharp anterolateral teeth. The anterolateral margin is long, but the
posterolateral one is even longer. The posterior margin is short. The surface is strongly adorned with
the presence of the distinct areas but it is smooth. The mesogastric and cardiac areas are very convex.

Subfamilia Carcini nae McLeay, 1838
Genus Portumnus Leach, 1814
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Portumnus tricarinatus L 6renthey in L6renthey —Beurlen, 1929

1911. Portumnus tricarinatus nom. nud. — Lérenthey: 629.

1913. Portumnus tricarinatus nom. nud. — Lérenthey: 326.

1929. Portumnus tricarmatus n. sp. — L&renthey in L6renthey—Beurlen: 167-168, pl. 16, fig. 3.
1979a. Portumrvas tricarinatus Lérenthey — Muller: 274.

Material notseen, lost: holotype, ca. Rakos: rUniv. Budapest.

Remarks : Lérenthey gave a detailed description of this species, his figure, however,
possibly is not reliable (p. 32) but reveals some similarities with ‘Xaiva’' bachmayeri (see below),

regarding the shape of the carapace.

Genus Xaiva MclLeay, 1838

R emark : The genua is regarded here as a nomen collectivum.

‘Xaiva’' bachmayeri n. sp.
PI. LXXII, figs. 5-7, ?fig. 8.

Material seen: holotype, ca. MOE-26-1 : CA-
Paratype, ca. MOE-26-2: CA.

Locus typicus: Budapest, Ors vezér tere.

Stratum typicum: Upper Badenian.
Derivatio nominis: From Prof. Friedrich Bachmayer, Vienna, researcher of fossil decapods.

Diagnosis : Subpentagonal carapace, strongly delimited mesobranchial and cardiac regions.

Description : The outline of the carapace is subpentagonal. The anterior part is more
rounded than the posterior one. The carapace is moderately convex in both directions. The front is
rather short, decorated with three acute teeth of equal size, situated at a line anterior to the intra-
orbital angles. The orbits are semicircular, moderately deep. There are two shallow notches on their
upper margin. The anterolateral margin bears five teeth. The first, extraorbital and the third teeth
are bigger than the others. The fifth is slightly damaged probably it was also big. The posterolateral
margin is slightly concave at its anterior 1/3 length', while the posterior part is straight. A Xaiva-like
chela was found in the same locality.

Remarks : ‘Xaiva' bachmayeri, as far as it is possible to judge from a carapace, is close to
extant Xaiva species. Xaiva mcleayi is similar in respect of its anterolateral teeth (the third one
bigger than the adjacent ones), but its shape is different due to its more prominent frontal region. It
must be added that the extant X. species are rather dissimilar. ‘X .’ bachmayeri differs from Lé&ren-
they’s figure of Portumnus tricarinatus in his longer front (but Lérenthey7remarked that the front
of his specimen was damaged) and more importantly, in the shape of the furrows delimiting the
mesogastric and cardiac regions. One can hardly imagine an artist making such errors.

Genus Mioxaiva Muller, 1979

Typus-species : Mioxaiva psammophila Multer, 1979, by monotypy.

Remarks : The position of the genus among Garcininae is doubtful. The genus is probably
closer related to other, primitive genera of Portunidae than to Xaiva. The question remains open,
however, since the single damaged carapace available proves only the independence of the genus,
since no similar front is known among the members of the family.
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Mioxaiva psammophila Murter, 1979
PI. LXXIII, figs. 1-3.

1979a. Mioxaiva n. gén. psammophila n. sp. — Munt1eb: 274, 281, 289, pl. 16, figs. 1-3.
Material seen: holotype, ea. MGY-5-1: CA.

Description : The right anterior part of a carapace is preserved, broken behind the last
anterolateral tooth. The outline of the frontal and anterolateral parts is almost subcircular. The
surface is flat, only the branchial regions are deflected. The front is trilobate, the median lobe is
sharp, the lateral ones, corresponding to the intraorbital lobes, are blunt and finely denticulated on
their inner edges. The denticulation fades out medially. The inner orbital margin is convex, the
extraorbital tooth is acute. The upper orbital margin is cut by two rudimentary notches. A sharp
infraorbital tooth is also present. The five anterolateral teeth are sharp, they decrease in size poste-
riorly. The surface of the carapace was probably smooth but it is somewhat eroded obscuring the

finest details. The regions are almost invisible.

Subfamilia Catoptrinae Borradaile, 1903
Genus Catupa Dana, 1851

?Carupa cf. tenuipes Dana, 1851
Pl. LXXIII, fig. 7.

Material seen: 3ea. MV-6: CA.

itemarks : The specimens were compared with those preserved in the Mus. Natl. Histoire
Naturelle, Paris. All features seen on the Visegrad specimens were very much like in the recent and
fossil crabs. The lobulation of the front was the most convincing of the similarities.

Subfamilia Caphyrinae Ailcock, 1899
Genus Lissocarcinus Adams and W hite, 1849

Remark : The name is used in a collective sense.

‘Lissocarcinus’ szoeraenyiae (Muller, 1974)
Pl. LXXIII, figs. 4-6.

1974b. Thia szoeraenyiae n. sp. — Multleb: 278, 283, pl. 2, figs. 3-4.
1979a. Lissocarcinus szoeraenyiae (Malleb) — Mualleb: 274, 281, 282, 289.

Material seen: holotype, ca. MDG-18-1 (=M D-1-1): NMO.
Others, 2 ca. MDG-18, 2 ca. MDN-3, ea. MOE-25: CA.

Description : Only the carapace is known. It is subpentagonal, flat and smooth. The
front is prominent, faintly trilobate. The orbits are small. The anterolateral margin is adorned with
five lobes separated from each other by shallow notches. The regions areill-delimited, only the unified
meso-urogastric and cardiac region is separated laterally from the others by shallow furrows. The
anterolateral and frontal margins are sharp.

Remarks : The species was unfortunately assigned to the genus Tina. On my inquiry Dr. L.
B. Holthiiis suggested me to transfer the species among the Portunids. Indeed, compared with
specimens or figures of Lissocarcinus orbicularis (the specimens collected by L. Birs, on New Guinea,
figures of Stephenson—Campbell. 1960, pi. 3, fig. 2.) only minute differences wore observed. The
fossil form has no epibranchial ridge, present on L. orbicularis. The anterolateral lobes are separated
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from each other by deeper notches in L. szoeraenyiae. The extant L. species are, however, very small
due to their commensal mode of living. In this case the size could be an important taxonomic char-

acter.

Superfamilia Xanthoidea Dana, 1861
Familia Xanthidae Dana, 1851

Remarks : The subdivision of this familia seems still unsatisfactory according to Glaess-
ner’'s (1969, p. R515) opinion. Consequently the genera will be presented in an alphabetical order
except the evidently natural group of Pilumnus and related forms, which will be described together.

Genus Actaea de Haan, 1833

Remarks : The old genus Actaea was recently split into numerous genera on solid basis. Our
species probably belongs to A. sensu stricto, cf. Gttinot (1969). Most of A. species live in shallow
waters, some of them are restricted to coral-reefs.

Actaea turcocampestris n. sp.
Pl. LXXI1V, figs. 1-5.

Material seen: holotype, ca. (pi. LXXIV figs. 1, 2) MFR-I-1 : CA.
Paratypes, 3 ca., 2ch. MTZ-10: CA.

Locus typicus: Fertérakos, near Sopron.

Stratum typicum: Badenian (probable Middle B.).

Derivatio nominis: From one of the localities, Tqr6kmez6 (Lat. : Tureus Campus).
Diagnosis : Elliptical shape, short anterolateral teeth.

Description : The anterior parts of the carapace form an ellipsis. It is moderately convex.
The front is narrow, almost straight, cut into two parts by a notch. The anterolateral margin is
rounded, it is adorned with five small, but distinct teeth, the last of them is situated far behind the
largest section of the carapace. The regions are well delimited by deep furrows. The epigastric region
is cut into two parts by a longitudinal groove. The inner of these parts is half as wide as the outer
one. The whole surface is covered with small tubercles. The chela is stout, strongly tuberculated. The

upper proximal part of the dactylus is also covered with tubercles.
Remarks: Inits overall shape, because of its concave posterolateral margin, the species is
close to A. savignyi, the type-species of the genus. The tubercules covering the surface of this recent

form are much coarser.
Ecology: The species was found on coral-reefs, in accord with the habits of most extant

A. species.

Genus Carpilius Leach in Desmarest, 1825

Carpilius antiquus Glaessner, 1928
Pl. LXXV, fige. 1-5.

1877. Carpilius sp. — Bittner : 436.

1928. Carpilius antiquus n. sp. — Glaessner: 191-193, text-figs. 5-6, pi. 3, fig. 13.
1968. Carpilius antiquus Glaessner — Gutnot: 323.

1976b. Carpilius cf. antiquus Glaessner — Muller: 516.
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Material seen: holotype, Baden-Rauchstallbrunngraben, No. 1860 V 8: NHMW.

Others, 8 ca., ch. MV-11, ca. MTZ-21 : CA.
Right ch., Grosshoéflein (as MNH), in an Austrian private collection.

Descr iption : The carapace is ovoid, very smooth, moderately convex. The frontal margin
is undulate, composed of two round intraorbital and wide median lobes. The anterolateral margin is
smooth. Its curvature increases toward the lateral angle. There is only a rudimentary lateral tooth.

Remarks : Graessner made a reconstruction of the holotype, based on additional speci-
mens. The holotype is however, in all details identical the Hungarian ones, which have but the rudi-
ment of a tooth on the lateral margin. This feature is in contrast to all extant G. species. The miocéné
species is in other details extremely similar to G. convexus (Forskal).

Genus Ghlorodiella Rathbun, 1897

Remarks : The genus was reported from the Miocene of Java (Chlorodius junghuhni Martin,
1880). Its extant species live in the Indo-West-Pacific, and one in the Caribbean.

Chlorodiella mediterranea (L6renthey in L6renthey—Beurlen, 1929)
PI. LXXVI, figs. 1-6, pl. LXXVII, figs. 1-4.

1911. Zozymus mediterraneus nom. nud. — Lérenthey: 529.
1913. Zozymus mediterraneus nom. nud. — Lérenthey: 326.
1929. Zozymus mediterraneus n. sp. — Lérenthey iINLérenthey—Beurlen: 34, 216-216, pl. 11, fig. 9.

(false reconstruction!). .
non 1976a. “Zosimus” mediterraneus L&renthey Mualter: 507, M110,..pl. 3, figs. 1, 4. (n. ssp., see below).
non 1976b. “Zosimus” mediterraneus L6renthey — Muller: 516, 520. (n. ssp., see below).

1979a. Ghlorodiella mediterranea (Lé6renthey) — Muller: 274, 282, 289.

Material seen: lectotype designated herein, Rakos M 2327/a: FI.
Paralectotypes, Rakos M 2327/b, c, d, e: PI.
Others, 250 ca. numerous ch. MRZ-6, 25 ca. MDZ-10, ca. MTZ-22, 4 ca. MZZ-5, 20 ca. MNH-5: CA.

6 ca., 2 ch. Gross-Hoéflein (in matrix of holotype of Dromilites koberi) : NHMW.

Description : The wide carapace is.elliptical. The front is wide, cut into two parts by a
notch. The frontal margin is double, with a horizontal furrow between the two edges. The orbits are
round. The orbital region is slightly elevated. The convex anterolateral margin is adorned with four
rudimentary teeth, only the last one is slightly larger. The surface is smooth covered with very small
tubercles in partly decorticated specimens. The regions are not separated. There is a postfrontal and
an epigastric ridge, and a slight elevation behind the outer part of the cervical groove. On some
specimens this elevation is almost invisible.

The species is heterochelous, usually the right hand is bigger. The palm is elongate, its height
gradually increases distally. Its surface is smooth. The fixed finger and the dactylus are also long,
the finger-tips are spooned.

Remarks : Lérenthey compared his species to Zozijmus (recte: Zosimus) laevis Dana,
a species which is identical with Neoliomera insularis W hite (Odhner 1925). The similarity is super-
ficial, however, Dr. L. B. Holthuis kindly drew my attention to the similarities between L&ren-
they’s species and Chlorodiella. Indeed, the wide and double front, the long chelae with spooned
fingertips are common in both forms. The carapace is round at the Miocene species while more angular
in the reoent ones. The epibranchial ridges are also more angular in extant Ch. species.

Ecology : The species was found invariably in reefal or coral-bearing (MZZ2) layers.

Chlorodiella mediterranea (L6renthey) tetenyensis n. ssp.
Pl. LXXVII, figs. 5-7.

1976a. “Zosimus” mediterraneus Lérenthey — Muller: 507, 510, pl. 3, figs. 1-4.
1976b. “Zosimus” mediterraneus Lérenthey — Muller: 516, 520.

Material seen: holotype, ca. MRZ-19-1: CA.
Paratypes, 2 ca. MRZ-19, 11 ca. MKK-7, 30 ca. MV-13: CA.

Locus typicus: Rakos, railway-cut, Budapest.
Stratum typicum: Upper Badenian.
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Derivatio nominis: After the name of the locality Tétény, its first known occurrence.
Diagnosis : Strong epibranchial, hepatic and epigastric ridges.

Descripti on: The carapace bears a strong ornament, the ridges on the epibranchial,
hepatic and epigastric regions are accentuated, but rounded in their cross-section.

Remarks : The new form is similar to Ch. mediterranea, but the ornament of the carapace is
much stronger. Transitional forms are rare. Though the two forms were found together, they are
clearly separated. Some localities (MKK, MV) yielded exclusively this subspecies, while at Rakos
it is rare, 3 specimens for 250 of Ch. mediterranea. At MZZ Lérenthey’s form occurs exclusively.

Ecology: This subspecies substitutes Lérenthey’s form in localities where the petrogra-
phieal conditions indicate agitated waters during the deposition.

Chlorodiella loczyi n. sp.
Pl. LXXVIII, figs. 1-4.

Material seen: holotype, ca. MRZ-7-1: CA.
Paratypes, 14 ca. MRZ-7: CA.

Locus typicus: Rakos, railway-cut, Budapest.

Stratum typicum: Upper Badenian.

Derivatio nominis: In honour of the great Hungarian geologist, Lajos L 6czy Senior.
Diagnosis : Comparatively narrow front ornamented with pits.

Description: The carapace is ovoid, rather wide. The front is not very wide. The orbits
are big. The main regions are well delimited especially the gastric and hepatic regions are bordered by
deep furrows. The frontal region is adorned with pits arranged in horizontal rows. Five to nine pits
compose each of the individual rows. The uneven furrow that gives the front a doubled appearance,

also contains pits.
Remarks : The species differs from extant Ch. forms by its narrow front, in this respect it

is close to Ch. jungkuhni Martin (Miocene of Java) a species which is much more convex however.
From the badenian species it differs by its narrow front and by the pits on the frontal region. The
decoration of the surface and of the anterolateral margin are similar to that of Ch. mediterranea
tetenyensis.

Chlorodiella juglans n. sp.
Pl. LXXVIII, figs. 5, 6.

Material seen: holotype, ca. MDZ-11-1: CA.
Paratypes, 4 ca. MTZ-11: CA.

Locus typicus: Diosd, sand-pit.

Stratum typicum: Upper Badenian,

Derivatio nominis: The name of the locality (Diésd) originates from the Hungarian name of walnut or
walnut-tree, Juglans in Latin.

Diagnosis : Four strong hut blunt anterolateral teeth, wide hepatic lobe.

Description : The carapace is suboctogonal, the fronto-orbital margin is extremely wide
due to the big orbits. There are four strong but blunt teeth on the anterolateral margin. The gastric
regions are well delimited. The postfrontal, epigastric and hepatic ridges are high, step-like but not
sharp. The hepatic ridge is far from the cervical groove, consequently the hepatic region is wide.

Remarks : The species is even closer to extant Ch. species than the other Badenian forms
are. The overall shape the anterolateral teeth and the ridges are similar to those of Ch. nigra. The
front of the Miocene species is narrower and the number of its anterolateral teeth is inferior, however.
From the Miocene species it differs by the presence of the anterolateral teeth and by its well-delimited

gastric regions.

Genus Daira de Haan, 1833

1871. Phymatocarcinua n. gen. — R euss : 326.
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Daira speciosa (Reuss, 1871)
PL LXXIX, figs. 1-6, pl. LXXX, figs. 1-2.

1871. Phymatocarcinus speciosus n. gen. n. sp. — R etjss: 326, figs. 1-4.
1877. Phymatocarcinus speciosus R etjss — Bittner: 437, pl. 1

1928. Daira speciosa, (Retjss) — Glaessner: 191.
1929. Daira speciosa (Retjss) — L6renthey in L6renthey—Betjrien: 197-198, 12, figs. 10, 11.

1949. Daira speciosa (Retjss) — Schotjppé: 139.

1969. Daira speciosa (Rettss) — Yanakevich: 25-26, pl. 1, figs. 1-3.

1976a. Daira speciosa (Retjss) — Muatler: 511.

1976b. Daira speciosa (Rettss) — Mualler: 516.

1977. Daira speciosa (Rettss) — Yanakevich: 79-80, pi. 10, figs. 5, 6.

1979a. ?Eriphia sp. C. — Fosrster: 98, text-fig. 12, jib 1, fig. 2

1979a. Daira speciosa (Rettss) — Muller: 275.

Material not seen, lost (Graessner 1928, p. 191): holotype, ca. Baden-Rauchstallbrunngraben.

Material seen:others, 2 ca. MRZ-12, 10 oa. MKK-6, 6 ca., 3ch. MV-12, 5ea., 2ch. MTZ-6, 2 ca., en. MNH-8 :
CA.

Description : The carapace is elliptical, moderately convex. The front is adorned with
four teeth. The orbits are small. The anterolateral margin is long, extending far behind the widest
part of the carapace. It bears numerous teeth, the anterior ones are smaller, the posterior ones larger,
but this feature is variable. The regions are not well visible since the ornament is dense, the whole
surface is covered with round tubercles, which are larger on the anterior, smaller on the posterior
parts. The test is extremely solid due to the peculiar structure described in details by Guinot (1967,
figs. 7, 8).

The chela is robust, tuberculated. The tubercles are much bigger on its upper surface than on

the lower one. The inner surface is partly smooth.
Remarks : Morphologically it is almost impossible to distinguish the form from D. perlata

(Herbst), (Guinot 1967, fig. 3), or from its fossil specimens from the Pliocene of Fiji (Rathbun 1945,
pi. 59, figs. E, F, G, H). The species is common in the Messinien of the surroundings of Oran (pers.

comm, of Saint-Martin).
Ecology : The species is found invariably in reefal structures in the Paratethys and in the

Mediterranean Miocene.

Genus Haydnella n. gen.

Typus-species : Haydnella steiningeri n. sp., by monotypy.

Derivatio nominis: From the great componist, Joseph Haydn, who worked in Eisenstadt (Kismarton),
near to the type-locality.

Diagnosis: A narrow xanthid carapace, straight front, round epibranchial lobe.

Remarks: Initsoverall, narrow shape it is somewhat similar to Paraxanthias and Xanthias,
but these genera have Xantho-Y\ke, transversely elongated epibranchial subregion, and a more extended
hepatic region. This latter is rather narrow at the new form. It reveals similarities with Monodaeus
but the carapace is narrower in the Miocene form. “Titanocarcinus” pulchellus has some common
features with it but, as far as it is possible to see on MxiIne-Edwards’ figure (the type is lost), the
relationship fails in details. Milne-Edwards’ form might not belong to Titanocarcinus with its

Cretaceous type-species.

Haydnella steiningeri n. sp.
Pl. LXXX, figs. 3-5, pl. LXXXI, figs. 1-4.

partim 1928. Titanocarcinus vulgaris Glaessner: pi. 3, fig. 10.
1976b. Titanocarcinus aff. sismondae Mitne-Edw. — Maltler: 516, 520.

Material seen: holotype, ca. 1984/40/5: NHMW.
Paratypes, 6 ca., 2 ch. MNH-9, ca. MTZ-16, 10 ca. MV-15: CA.

Ch. Baden-Rauchstallbrunngraben: NHMW.
Locus typicus: Gross-HofJein (Nagyh6flany), Burgenland, Austria, Quarry “Fenk” (Buchinger).
Stratuin typicuin : Badenian (Middle or lowermost Upper).

Derivatio nominis : From Prop. Fritz Steininger, Vienna, whose help was essential in the study of
this and other species and localities.
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Description : The form of the carapace is subhexagonal, with rounded sides. The carapace
is moderately convex latitudinally, more convex longitudinally. The front is straight, bilobated, the
lobes are separated by a notch. The interior orbital angles are separated from the front by notches,
too. The frontal margin is double as there is a horizontal fissure among two keel-like denticulated
ridges. On the anterolateral margin there are five blunt teeth, including the extraorbital one which
is even blunter than the others. The posterolateral margin is slightly convex. The regions are well
delimited from each other. The epigastric regions are wide. The epibranchial region is peculiarly
narrow, and the hepatic one is restricted to a small area.

The chelae are tuberculated, most tubercles are arranged in rows. The fingers are rather slender.

Remarks: Asitwastold the form is distinct from any extant or fossil species as far as it is
possible to judge from the figures and from a limited number of comparison made in the Mus. Natl.

Hist. Nat. Paris.

Genus Panopeus H. Milne-Edwakds, 1834

Panopeus wronai n. sp.
Pl. LXXXI, figs. 6, 6, pl. LXXXII, figs. 1-4, pl. LXXX111, figs. 1-4.

1979a. ?Eriphia sp. D. — Forster: 98-99, text-fig. 13, pi. 1, fig. 1.
Material seen: holotype, ca. 1984/41/1: NHMW.

Paratypes, 2 ca., ch. MNH-10, 6 ca. MTZ-9, ca. MDZ-2: CA.
Material seen as cast: paratype, ca. Grobie, Poland: Univ. Warsaw.
Locus typicus: Gross-Hoflein, Burgenland, Austria.

Stratum typicum: Badenian.
Derivatio nominis: Dk.R.Wrona, University of Warsaw, found the first specimen in Grobie.

Descripti on : The outline of the carapace is hexagonal, its upper surface is rather flat.
The front is straight, cut by a median incision. The orbits are small. The upper orbital margin is
denticulated. The anterolateral margin is ornamented with three teeth, the last of which is rudi-
mentary and situated behind the widest part of the carapace. In place of the first two teeth, there is
a keel-shaped edge. There are four pairs of transverse ridges on the frontal parts of the epigastric,
protogastric, hepatic and epibranchial regions. These ridges consist of fine tubercles. There are two
transverse grooves on the epibranchial region, which are better visible on internal moulds. The legs
are preserved in two Gross-Hoéflein specimens, which is an exceptional case. The ambulatory legs
are rather slender. The chelae are robust, the right one is much larger than the other. The palms are
smooth. On the proximal part of the dactylus of the left chela there is an elongated crusher tooth.

Remarks : As Forster (1969a, p. 99) observed the species is close to Panopeus. The chelae,
found together with other parts, are typically Panopeus-like, including the degree of heterochely,
the smooth and robust palm and the form of the crusher tooth. The four pair of ridges on the carapace
are also typical for Panopeus. The two pairs of grooves on the branchial part, however, are absent
from extant forms as emphasized by Forster. These are, however, almost invisible on the outer
surface and probably are of inferior systematic value in differentiation on species-level. All extant
P. species have two teeth instead of a keel on the anterior end of their anterolateral margin. These
tend to fuse, however in P. herbstii, which is similar to P. wronai in other respects, too.

Genus Pilodius Dana, 1852 (= Ghlorodopsis A. Milne-Edwakds, 1873)
The genus is used here as a collective taxon.

‘Pilodius’ vulgaris (Graessner, 1928)
Pl LXXXIII, figs. 6, 6, pi. LXXXI1V, figs. 1-4.

pariim, only the holotype! 1928. Titanocarcinus vulgaris n. sp. — Glaessner: 186-189, pi. 3, fig. 9, non: pi. 3,
figs. 10-12.
non 1953. Titanocarcinus vulgaris Glaessner — Bachmaybb: 254-257, pi. 4, figs. 1-9, pi. 6, figs. 1-2.

Material seen: holotype, ca. Baden-Rauchstallborunngraben, No 1927 | 2: NHMW.
Others, 11 ca., 5 ch. MZZ-7, ca. MNH-12: CA.
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Descripti on : Strongly areolated, elliptical carapace. The frontal margin is composed of
many tubercles and tends to be double, much like Chlorodiella. There are five anterolateral teeth, the
last ones are directed outwards. At Zebegény (MZZ) this is the most frequent Xanthid, and the most
frequent chela from there is similar to the carapace in ornament and size. The carapace is decorated
with tubercles which are coarse around the lateral teeth, on the hepatic and on the epibranchial parts,
and near the front. The palm of the chela is similarly tuberculated as seen on the figures.

Remarks: As it was emphasized earlier (Murter 1974a, p. 123), Titanocarcinus vulgaris
is a compound species. Its holotype bears features lacking from other Xanthids so frequent in Badenian
deposits (see below, Xantho moldavicus). These are the coarse granulation near the margins, the
compound front and granulation of the chela. The species reveals similarities with Pilodius species
in the ornament of the chela and in the overall shape of the carapace. Unfortunately, the tip of the
finger, which could provide clues for systematic position of the species, has not been observed yet.

(Serene—Van Ltjom, 1958, 1959.)

Genus Trapezia Latreille, 1828

Trapezia glaessneri Mutter, 1976
PI. LXXXIV, figs. 5, 6, pl. LXXXV, figs. 1-4.

1976b. Trapezia glaessneri n. sp. — Muti1eb: 517, 518, 521, pl. 1, fig. 3, pl. 2, figs. 1-3.

Material seen: holotype, ca. MV-1-1: CA.

Paratypes, 3o0a. MY-1: CA.
Others, 8 ca., ch., merus and carpus MV-1, ca. MTZ-11: CA.

Description : The carapace is flat, smooth, suboctogonal. The front is undulate, it has
three blunt lobes on each side. The notches between the lobes are shallow only the median one is
slightly deeper. The orbits are comparatively deep, inner part of the orbital margin is gently elevated.
The anterolateral margins are slightly curved, subparallel to each other. The posterolateral margin is
also curved.

A short merus of a right cheliped was found. It is a typical T. merus. Only its inner surface is
visible. On its upper margin there are five teeth. The proximal one is small, the three subsequent ones
are larger, while the distal tooth is twice as big as the previous one, and it is cut into two parts by a
shallow notch.

Remarks: In the original description the species was compared to T. cymodoce and to T.
digitalis. With the merus, it can be stated that the form is even closer to T. wardi (Seréne 1971, p.
138) with its similar short merus and undulate front. The merus of T. maculata is also similar, but its
front is different.

Ecology : The species was found in localities where Stylophora subreticulata R euss, a seria-
toporid coral is also present. It is known that T. species are commensal with seriatoporid corals
(Garth 1974), explaining their absence from the Caribbean.

Stratigraphy : The species was found only in Lower Badenian layers. The genus, however,
was reported from the Upper Eocene, too (Mutter 1974b). The Eocene species is transitional between
Trapezia and Tetralia and should be attributed to a new genus.

Genus Xantho Leach, 1804

Xantho moldavicus (Y anakevich, 1977)
Pl. LXXXV, figs. 5-8, PI. LXXXVI, figs. 1-5, pi. LXXXVII, fig. 1

partim! 1928. Titanocarcinus vulgaris n. sp. — Glaessneb: 185, 189, non pi. 3, fig. 9, nec fig. 10, T fig. 11.
non 1928. Titanocarcinus vulgaris armatus n. ssp. — Glaessneb: 189-190, pi. 3, fig. 12.
1953. Titanocarcinus vulgaris Glaessneb — Baohmayeb: 254-257, pi. 4, figs. 1-9, pi. 5, figs. 1-2.
?1968. Titanocarcinus aff. vulgaris Glaessneb — Stancu—Andbeescu: 466.
1969. Medaeus sp. — Yanakevich: 26-27, pi. 1, figs. 4-6.
1974a. Xantho cf. incisus Leach — Mulleb: 123, pi. 3, figs. 1-2.
1974b. Xantho of. incisus n. ssp? — Mulleb: 280.
1976a. Xantho cf. incisus Leach — Multeb: 510.
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1976¢. Xantho cf. incisus Leach — Muller: 162.
1977. Medaeus moldavicus n. sp. — Yanakevioh: 80-81, pi. 10, fig. 4.
1979a. Xantho cf. incisus Leach — Muller: 274, pl. 20, figs. 1-5.
1979a. Xantho cf. vulgaris (Glaessner) — Forster: 100-101, text-fig. 14, 15, pi. 3, figs. 1-3, pi. 4, figs. 1-4.
1979b. Xantho cf. vulgaris (Glaessner) — Forster: 263-264, text-fig. 11, pi. 3, fig. 4. (plates exchanged!).
Material not seen, unavailable: holotype, ca. Shepteban, Moldavia, USSR, No 1084-Ya: coll. Gos. Fed. Inst.
Tiraspol.
Material seen:numerousfingers, Korytnica, Lychdéw, Wc¢glinek, Poland, leg. Batuk and Krach, 2 ca. WEG-5,
7 ca., 6 ch. MOE-31, 25 ca., 4 ch. MGF-6, ca. MKF-3, ca. MM-3, 6 ca. MDG-22, ca. MRC-3, ca. MRS-6,
30 ca. MJL-15, 4 ca. MBH-10, 15 ca. MB-13, 4 ca, MUO-6, 4 ca. MBK-5, ch. MR-16, 9 ca. MKC-19,
4 ca. MOH-14, ca. MA-7, 13 ca. MRZ-11, 4 ca. MKK-3, 4 ca. MTZ-12, ca, MDZ-8: CA.
2 ca. Deutsch-Altenburg, leg. Oroszy: NHMW.

Descripti on : The carapace is hexagonal, broad. The front is straight or slightly bent
forwards, rather narrow. The orbits are of medium size. The anterolateral margin bears five teeth,
with forward directed tips. The posterolateral margin is straight. All regions are well delimited. The
epibranchial region is transversely elongated, the hepatic is moderately extended. The surface is
either smooth or finely denticulated on some parts. The small tubercles tend to fuse into short ridges.
The palm is either smooth or denticulated proximally. The fingers are of moderate length, smooth
and strongly spooned. On the upper outer surface of the dactylus there is a more or less developed
furrow.

Remarks : The problem of this most puzzling Crab of the Paratethys has not been solved
yet. The fingers occurring together with the carapaces are invariably spooned, thus “Titanocarcinus”
vulgaris armatus with its pointed finger-tips might not belong here. The earliest available name was
that of Y anakevich. Indeed, many specimens (e.g. from MDZ, pi. LXXXV, fig. 4) fully corresponds
to Y anakevich’ figures. Some others, as the Wcglinek one, deviates in its stronger adornement.
Intermediate forms occur, however, but not in the direction of the ornament of ‘Pilodius’ vulgaris,
which may be a good species. Considering the mutual similarity of so many extant Xanthids it is still
possible that X. moldavicus is a compound taxon and not a single species.

Group of Pilumnus Leach, 1815

Remarks : Thisisacoherent group, as discussed by Baiss (1933). It is easily recognisible by
an extremely wide gastric field, a feature not mentioned by zoologists, but useful for palaeontologists.
The existence of this group can be traced back to the Eocene (unpublished findings of the author).

Genus Pilumnus Leach, 1815

Pilumnus mediterraneus (Lorenthey, 1897)
Pl. LXXXV I, figs. 2-5, pl. LXXXVIII, figs. 1-5.

1897. Pilodius mediterraneus n. sp. — Lorenthey: 160, 167, 169.

1898a. Pilodius mediterraneus Lorenthey — Lérenthey: 105, 113, 115.

1898b. Pilodius mediterraneus Lorenthey - Lorenthey: 126-129, pl. §, figs. 5, 6.

1898c. Pilodius mediterraneus Lorenthey — Lérenthey: 99-101, pl. 8, figs. 5, 6.
partim? 1928. Pilumnus sp. — Glaessner: 190.

1929. Chlorodopsis mediterraneus (Lorenthey) — Lérenthey in Léorenthey—Beurlen: 34, 225-

227, pl. 12, figs. 13-17, 19.

1953. Chlorodopsis mediterranea (Lorenthey) — Bachmayer: 253, pl. 3, fig. 5

11953. Chlorodopsis mediterranea IL6renthey) — Bachmayer —Tollmann: 314.

1974a. “Pilodius” mediterraneus Lérenthey — Muller: 122, pl. 3, fig. 3.

1974b. Pilumnus mediterraneus (Léorenthey) — Maller: 280.

1976a. Pilumnus mediterraneus (Lérenthey) — Muller: 510.

1976¢. Pilumnus mediterraneus (Lérenthey) — Muller: 152,

1979a. PUumnus mediterraneus (Lorenthey) — Muller: 274, pl. 21, fig. 3.

1979a. Eriphta sp. — Muller: pl. 21, figs. 1-2.

1979b. Pilumnus sp. — Forster: 260, 261, pl. 3, fig. 6, pl. 5, fig. 1, 3, text-figs. 8, 9.

Material seen: lectotype designated herein, ca. Rakos, M31/a: FlI.
Paralectotype, ca. Rakos, M31/b: FI.
Others, ch. Rakos, M61/5634: NMO.
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60 ca., 36 ch. MOE-18, 8 ca., 4 ch. MGF-6, 10 ca., 6 ch., MM-2, 5 ca., 2 ch. MDG-24, numerous
specimens MJL-14, 25 ca. MBH-9, 48 ca. MB-14, ca. MUO-5, 5 ca., ch. MBK-6, ca., 3 ch. MR-14,
ca., 2 ch. MR8-19, ca. MRF-11, 10 ca., 5 ch. MKC-18, 2 ca., ch. MRO-9, 6 ca., 2 ch. MEG-18,
10ch. MOH-12, 2ca.,MFA-9, 2ca. MRZ-8, ca.MTZ-7, eh. Matraverebdly-Szentk(t, Meszestetd: CA.

Description : The outline of the carapace is elliptical, convex. The front is tetra-lobate,
the two inner ones are wide, the outers rudimentary, separated from the inner orbital angle by
notches. There are five anterolateral teeth, the second one is small, but invariably present. The
regions are either well- or ill-defined on various specimens. The young ones are generally better
areolated. Behind the orbits, at their inner side there is a protuberance. The anterior and anterolateral
parts are tuberculated, but the tuberculae are in some cases almost invisible. The chelae are moderately
stout, the palm is either smooth or tuberculated. The fingers are also moderately stout, the upper
proximal part of the dactylus bears usually some tubercles. The left chela is generally more slender
than the other and in most cases it is better adorned.

Remarks : The form is extremely close to recent Mediterranean species. Using the key of
Zariquiey Alvarez (1968, p. 390) the Miocene form is closest to P. spinifer regarding its chelae, but
even closer to P. hirtellus judging from the carapace. Probably P. mediterraneus was close to the
common ancestor of the numerous, but variable mediterranean species, a part of which is regarded
by some authors as a variety or subspecies (Pesta 1918).

Ecology : The species is probably the most common crab in the Badenian. It occurs in all
types of biotopes studied, even in reefs, but it is the most abundant in very shallow, almost eulittoral

environments.
Stratigraphy: P. mediterraneus occurs in all substages of the Badenian.

Genus Actumnus Dana, 1851

Actumnus telegdii (Muller, 1974)
Pl. LXXXI1X, figs. 1-5, pi. XC, figs. 1-6.

1974b. Pilumnus telegdii n. sp. — Muller: 280, 281, 284, pl. 2, figs. 7-8.
1979a. Actumnus telegdii (Multler) — Muller: 274, 282, pl. 22, figs. 1-3.

Material seen: holotype, ca. MDG-23-1 (= MG-4-1): NMO.
Paratypes, 2 ca. MDG-23: CA.
Others, 2 ca. MDG-23, 28 ca., numerous oh. MOE-19, ca. MEG-17, 7 ch. MOH-13, 7 oa. MGY-20: CA.

Description : The carapace is very convex, its outline is elliptical. The front seems to be
bilobated at first sight but there is a rudimentary lobe between the median one and the intraocular
angle. On the anterolateral margin there are five teeth, but the second one is very small. The teeth
consist of groups of tubercles. The main regions are well delimited, the gastric ones are very wide.
On the anterior parts of the metagastric, frontal, hepatic and metabranchial regions there are groups
of tubercles, but the regions near the posterior margin bear also such ornaments.

The chelae and the fingers are stout. The palms are covered with tubercles, but the lower side
of the right hand is almost smooth. Heterochely is distinct. In some cases the left chela is stronger.

Remarks : The species can not be confused with Pilumnus mediterraneus due to its adorne-
ment. Its fingers are much stouter than those of Lé6renthey’s species. The species is close to A.
squamosus and A. setifer, extant forms. The carapaces of A. telegdii and A. setifer are similar, but
their chelae are slightly different. (Campbel1—Stephenson 1970, p. 283.)

Ecology : Usually the species is rarer than P. mediterraneus, but in deposits of deeper water

they are abundant.

Actumnus n? sp.
PL XC, figs. 6, 7.
Material seen:ca. MZZ-5: CA.

Remarks : The only known carapace is damaged in its frontal part. Otherwise it is similar
to A. telegdii, but its decoration is the most marked near the posterolateral border, in contrast to

the other form. Probably it belongs to a new species.

Genus Glabropilumnus Balss, 1932

Remark : The name is used as a collective one.



‘Glabropilumnus’ n. sp.
Pl. XCl, figs. 1-3.

Material seen: 3ca. MTZ-8, ica. MRZ-9 : CA.

Description : Unfortunately no specimen is complete, the front is invariably damaged.
The preservation is moderate. The carapace is moderately convex, rather smooth, but on the hepatic
and epigastric regions there are fine tubercles. The regions are ill-defined except the mesogastric one.
The extraorbital angle bears no tooth. There are three teeth on the anterolateral margin, but there
is a hiatus between the orbit and the first tooth.

Genus Pilumnopeus A. Milne-Edwards, 1863

Pilumnopeus paratethyensis n. sp.
Pl. XCII, figs. 1-5.

Material seen: holotype, ca. MRZ-10-1: CA.
Paratypes, 16 ca. MRZ-10: CA.
10thers, ?2 ch. MRZ-10: CA.

Locus typicus: Rakos, railway-cut, Budapest.

Stratum typicum: Upper Badenian.
Derivatio nominis : Prom the name of the sea in which the species lived : Paratethys.

Description : The carapace is convex in both directions, especially longitudinally. Its
outline is elliptical. The front is bilobate, the lobes are directed downwards. The orbits are big, the
inner part of the orbital region is delimited from the frontal lobes by a deep furrow. The anterolateral
margin is adorned with a lobe-like, flat first tooth, and three other teeth. The outline of the postero-
lateral margin is slightly convex. A step-like epibranchial ridge leaves the last anterolateral tooth,
which ridge is broken twice. At the anterior end of the protogastric region, behind the front, there is
also a step-like ridge. The mesogastric region is well delimited, while the others are not.

. Remarks: The species is extremely similar to Pilumnopeus vauquelini, Indo-West-Pacific
form. The only constant difference is that the branchial ridge is much sharper in the recent form.
Other P. species, as P. indica and P. makiana are less close to the Miocene form, as there are more

ridges on their carapaces.

‘Pilumnopeus’ tetenyensis n. sp.
PI. XCI, figs. 4, 5.

Material seen: holotype, ca. MB-16-1: CA.

Paratypes, ca. MB-16, 2 ca. MRS-5: CA.
Locus typicus: Tétény-plateau, Budapest.
Stratum typicum: Upper Badenian.
Derivatio nominis: From the locality, Tétény.
Diagnosis : Small, subglobular carapace, a deep notch behind the lateral angle.

Description : The small carapace is convex. Its front is wide, bilobate. The interior orbital
angles are separated from these lobes by moderately deep furrows. The anterolateral margin forms a
sharp keel on its anterior one-third, elsewhere it bears three subequal teeth. Most regions are ill-
delimited except the most anterior part of the protogastric lobe. A faint outline of the very wide
metagastrie region is visible. There is a characteristic depression behind the lateral angle resulting
in a comparatively narrow posterior part of the carapace. The surface is smooth.

Remarks : The shape of the carapace is peculiar with the depression on its posterior part.
No similar feature was observed in other Pilumnus-related forms. The extremely wide gastric region
is characteristic for this group.

Ecology: The species was found in layers containig oncoids, deposited from extremely

shallow waters.

Eamilia Geryonidae Colost, 1924
Genus Geryon Kboyer, 1837
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Geryon of. latifrons van Straelen, 1986
PL xew , fig. 1
T1936. Geryon latifrons n. sp. — van Straelen: 477-478.

?1966. Geryon latifrons van Straelen — Via Boada: 217-222.
1979a. Geryon cf. latifrons van Straeten — Muller: 276, 282.

Material seen:ca., drilling Z-2, 36.3 m, leg. Kokay : CA.

Remarks : The specimen belongs undoubtedly to Geryon, but the frontal parts laok, where
the diagnostic features of van Straelen’s species are located, leaves the determination doubtful.
The material of the sample (fine-grained sandy silt) and other fossils (Amussium cristatum) suggests

a deeper sublittoral environment.

Familia Goneplacidae McLeay, 1838
Subfamilia Goneplacinae McLeay, 1838

Genus Goneplax Leach, 1814

Goneplax gulden Bachmayer, 1953
pi. XeLL, figs. 2,3.

1953b. Goneplax gulderin. sp. — Bachmayer: 143-145, pi. 9, figs. 1-3.

?1979b. Goneplax: cf. gulderi Bachmayer — Multler: 6, pl. 1, figs. 2-3.

Material notseen: holotype, ca. Baden-Sooss, Austria: NHMW.

Material seen: other, ?ca. Oriakhovo, Bulgaria, leg. Kojtimdgieva : coll. Univ. Sofia.

Remarks: AsPesta (1918, p. 437) pointed out, Goneplax rhomboides is extremely variable.
Thus the remnants from Carpathian (unpublished findings of the author) and Badenian remnants

require revision.

Subfamilia Carcinoplacinae H. Milne-Edwards, 1852

Genus Pilumnoplax Stimpson, 1858

“Pilumnoplax” carnuntinus Bachmayer, 1953

1963. Pilumnoplax carnuntinus n. sp. — Bachmayer: 257-258, pi. 3. fig. 2.
Material seen: holotype, Deutsch-Altenburg, Austria, leg. Oroszy : NHMW.

Description : The frontal region and a part of the gastric region is preserved. The meso-
gastric region is delimited by a deep furrow. The frontal region is prominent, it is cut by a longitudinal

groove. The front consists of two straight parts, separated by a notch.
Remark : The species most probably belongs to Carcinoplacinae though its generic position

can not be clarified on the basis of a single damaged specimen.

Familia Grapsidae McL eay, 1838
Subfamilia Grapsinae McLeay, 1838
Genus Pachygrapsus Randal1, 1839
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Pachygrapsus hungaricus Muallek, 1974
n. xew , fig. 4, pl. XC1V, figs. 1-3, 6-7.

1974a. Pachygrapsus hungaricus n. sp. — Muller: 123—124, 126-127, pl. 4, figs. 1-3, pl. 6, fig. 1

Material sean: holotype, ca. MB-5-1: NMO.

Paratypes, 8 ca. MB-6: CA.
Others, ca. MB-5, 12 ca. MJL-17, 17 ca., 2 ch. MRZ-4, 9 ca. MGF-7, 12 ca. MRS-7, 2 ca. MDZ-9, 2 ca.

MBH-12, 3 ca. MBK-7: CA.

Description: The carapace is almost square, slightly convex. Its front is very wide,
virtually straight but faintly rounded at the inner orbital angles. The orbits are wide, open, externally
delimited by teeth the axis of which diverges from the longitudinal axis of the carapace. The angle
of this diversion decreases with increasing age of the individuals. There are two smaller teeth on the
lateral margin. The posterior margin is wide, slightly shorter than the front. The chela is smooth,
the fixed finger is spooned.

Remarks : The species is closely allied to P. marmoratus, an extant form. There is a slight
but well defined difference between them. The extraorbital tooth is more diverging in individuals of
the same size in the Badenian form than in the extant one. Tor sake of comparison a photo of P.
marmoratus is given (PL XCI1V, fig. 4). The specimen is of same size than its Badenian counterpart on
fig. 5. The Badenian form is slightly narrower at the posterior part of its carapace than the extant one.

Ecology : The genus P. is well known for its eu- and supralittoral life on rocky shores.
Beyond doubt its fossil representative lived also in similar habitats. 1t was found near to stromatolites
or among oncoids, both usually intertidal features. P. occurred in reef-structures as well. At Rakos,
there is sedimentological evidence for a temporal desiccation e.g. traces of roots, crashes. Rocky
surfaces were present on the reefs and among oncoids.

The extremely poor preservational potential of eulittoral crabs makes this finding of special
interest.

Subfamilia Varuninae H. Milne-Edwards, 1852
Genus Brachynotus de Haan, 1833

Brachynotus februarius Muti1eR; 1974
Pl. XCV, figs. 1-5.

1974a. Brachynotus februarius n. sp. — Mutrer: 123, 124, 127, pl. 5, figs. 2-4.
1979a. Brachynotusfebruarius Matler — Muatler: 275.

Material seen: holotype, ca. MB-6-1: NMO.
Paratypes, 2 ca. MB-6, ca. MKF-5, ca. MM-4: CA.
Others, 16 ca. MB-6, 8 ca. MRS-8, 6 ca. MJL-16: CA.

Description : The outline of the carapace is square. The front consists of two median lobes
with sinusoid shape and of two intraocular teeth. The orbits are large, deep. The anterolateral margin
bears three teeth, the last one is situated at the widest cross-section of the carapace. The posterolateral
margins gently converge posteriorly. The surface is remarkably smooth. The median part of the
cervical groove is well developed. No other grooves are visible. There is a faint epibranchial ridge
originating from the last lateral tooth.

Remarks : The species is closely allied to B. sexdentatus and to B. foresti. In recent forms
the widest part of the carapace is situated at the 2nd tooth, but at the third one in B. februarius.
The epibranchial ridge is far less sharp at the fossil form.

Ecology: The species occurs together with Pachygrapsus hungaricus in accordance with the
fact that extant B. species live in the highest infralittoral parts of the seas, and look for shelter under
stones or in burrows of Upogebia (Pesta 1918, p. 450), but Brachynotus februarius was not found in
reef-structures. Actually this species prefers bottoms of loose sediments while Pachygrapsus shelters

in crevices of solid rocks.

Superfamilia Ocypodoidea Raeinesque, 1815
Familia Ocypodidae Raeinesque, 1815

Subfamilia Ocypodinae Raeinesque, 1815
Genus Ocypode W eber, 1795
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?0cypode sp.

1979a. Ocypode? sp. — Muller: 275, 282, pl. 23, figs. 1, 2
1980. Ocypode? sp. — Via Boada: 60. fig. 1.

Material seen: 2oh. MGY-22: OA.

Remarks : The outline of the chelae is similar to that of Ocypode species, but stridulating
ridges are absent from the inner surface of palm. Some grapsid species, e.g. Sesarma forms have
similar chelae, too.

Subfamilia M acrophthalminae Dana, 1852
Genus Macrophthalmus D esmarest, 1823

Macrophthalmus vindobonensis Graessner, 1924
Pl. XCV, fig. 6, pl. XCVI, figs. 1-2, 4-5, ?fig. 3.

11879. Macrophthalmus aquensis n. sp. — A. Milne-Edwards —Brocchi: 115.

1924. Macrophthalmus vindobonensis n. sp. — Glaessner: 109-114, text-figs. 1-2.

1928. Macrophthalmus vindobonensis Glaessner — Glaessner: 196-197.

11952. Macrophthalmus aquensis Milne-Edwards — Brocchi—R emy: 27-39, text-fig. 1
1979a. Macrophthalmus vindobonensis Glaessner — Foérster: 102, text-fig. 16, pi. 2, fig. 6.
1980. Macrophthalmus vindobonensis Glaessner — Via Boada: 5-6, pi. 1, figs. 1-2.

Material seen: types, ca. Carpathian: NHMW.
Others, 3 ca. Niskowa, Poland: coll. Univ. Warsaw.

Material seen: others, 3 ca. MH34-1: CA.
1Syntypes of Macrophthalmus aquensis, 5 ca: Mus. Natl. Hist. Nat. Paris, a specimen from Teiritzberg,

the type-locality, leg. Steininger.

Remarks : The Badenian forms do not differ from M. aquensis from France except for the fact
that the surface ofthe best preserved type-specimen (external mould, casted with silicone rubber) is coar-
ser granulated than that of the Badenian ones. This is, however, avariable feature, and also influenced
by the state of preservation (Remy 1952). The type- and other specimens from Teiritzberg are usually
somewhat narrower, than those from Hungary and France, also their lateral margins are somewhat
shorter making the orbital margins more oblique than in our specimens. All these features are variable,
even on the both sides of one and the same specimen (pi. XCVI, fig. 1). The (possibly only) European
fossil Macrophthalmus species is remarkably similar to some extant forms, e.g. M. barnesi (Serene
1971, p. 918), which also belongs to the subgenus Venitus.

Ecology : Most M. species live in muddy eulittoral environments, some in Mangrove-swamps.
Some species live however, in deep infralittoral regions, too. M. (Venitus) latreillei was reported from
depth of 10 to 20 meters (Sakai 1976, p. 616).

Superfamilia uncertain
Familia Palicidae Bouvier, 1898
Genus Palicus Philippi, 1838

Palicus sp.
Pl. XCVII, figs. 6, 7.

Material seen: 2ca. MOE-32: CA.

Remarks : The overall shape of the carapace and the ornament of the branchial regions is
very much like that of P. caronii. The anterolateral margin is sharp, however, and cut by a notch
into lobes, without teeth. The preservation of the specimen is rather poor at the margin, thus it is not
impossible that the lobe-like feature might represent a fracture.

Genus Crossotonotus A. Mitne-Edwards, 1873
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Crossotonotus diosdensis n. sp.
Pl. XCVII, figs. 1-5, Fig. 11.

Material seen: holotype, ca. MDZ-15-1: CA.
Paratype, ca. MDZ-15: CA.

Locus typicus: Dio6sd, south from Budapest.

Stratum typicum: Upper Badenian.

Deri vatio nominis : From the name of the locality.

Diagnosis : More or less hexagonal carapace, lateral teeth flat and branching.

Description : The carapace is strongly adorned, uneven, mo-
derately convex. The front is damaged on both specimens. The orbits are Fig. 11. Crossotonotus
big, cut by two notches. The anterolateral margin is adorned with four big diosdensis 3X Diosd
teeth, two of which are branching. The cervical furrow is very deep. The
epibranchial region is delimited from the more or less unified group of the cardiac, meta- and postero-
branchial regions. All regions bear rather large regularly arranged tubercles.

Remarks : The species is close to the extant C. forms in the peculiar arrangement of the
regions, the tubercles, grooves. The anterolateral teeth are bigger, however, than those of any known
form. No other fossil form of this genus is known. The most closely allied extant species is Crossotonotus
gardineri (Ratheun) which has lateral spines tending to be flat and even branching in the case of
the third one. The teeth are much finer at the extant species than at C. diosdensis.



GENERAL CHARACTERISTICS OF THE BADEN!AN DECAPOD FAUNA

The Badenian decapod fauna is modern in its character. Only 12 of its 72 genera can be regarded
as extinct thus about 85% of the genera still have living representatives. These numbers and ratios
inevitably depend on certain subjective taxonomic decisions but support the above statement. Some
archaic features of this fauna must not be overlooked, however. Callianassids are surprisingly diverse
partly due to their good preservational potential. The probable homochely of the Badenian forms
contrasts with the heterochely of most extant related forms. This situation requires further stu-
dies.
Galatheids and porcellanids are close to their recent relatives, in conformity with the high age
of these groups. The same consideration applies to pagurids as well. In cases where direct comparison
was possible, the fossil chelae were found not to differ substantially from those of their extant relatives
(Pagurus, Petrochirus or Dardanus arrosor). Albunea asymmetrica is very similar to some extant species
of its genus.

Uncommonly high is the number of Badenian dromioid species. Six different forms were detected
although it was generally accepted that Neogene dromioids are rare. If forms bound to coral-reefs
are omitted only two species remain, however, still more than the Mediterranean shallow-water
forms. One, possibly homoloid species (?Dorippe carpathica) might be added to the list of Dromiacea.

Although calappid forms are not very numerous, their number still exceeds that found in the
Mediterranean because genera recently confined to the Indo-West-Pacific are also present. The
species do not differ substantially from their extant relatives, though Mursia and Matuta species
represent primitive forms within their genera as indicated by their short lateral spines. Such presum-
ably primitive species persist, however, in the Indo-West-Pacific. The phylogenetic significance of
lateral spines is discussed by Imaiztjmi (1958). The leucosids are represented by eight species, five
of which were determined to species level. The diversity of Ebalia species is high, similar to that
observed in the Mediterranean. Two or three species belong to extinct genera or are of uncertain
affinity.

A striking feature of the Badenian decapod fauna is the low number of majid species. Only five
species are known, one of which was an inhabitant of reefs. There is a curious absence of see-grass-
dwelling small forms, which, together with other small species, represent a major component of the
Mediterranean crab-fauna. Three of the species belong to genera still present in the Mediterranean
while the remaining two, including the reef-dwelling one, have extant Indo-West-Pacific relations.
Of all crab species discussed the two parthenopids of the Badenian are most closely related to common
Mediterranean forms.

The cancroids of the Badenian show several peculiar features. Forms belonging to the group of
“Cancer” szontaghii seem not to have close extant relatives. The total number of cancroid species is
rather high, especially in comparison to their number in the Mediterranean, even if this number
inevitably includes also some erroneous identifications as well. The number of portunid species is
similarly high, at least 17. Some of the species belong to modern genera, others belong to extinct
ones. Portunus, Liocarcinus, Thalamita and Charybdis species are similar to their Mediterranean or
Indo-West-Pacific counterparts. This family is important in modern faunas thus the rate observed
in the Badenian record is moderate. As in modern seas, the number of xanthids is high, especially

that of reef-dwelling ones.

The Badenian record represents only a small sample of the Neogene decapods of the World. Thus
only few conclusions can be drawn about the evolution of this group on the basis of these data. It can
be stated that evolution, at least in this area, was rather rapid for majids from the Miocene until
today. Whether this fast change reflects immigrations or evolutionary changes in situ, cannot be
decided yet. The Dromiacea display a regression in the area but this process depended on the disap-
pearence of reefs which provided a habitat for most Miocene species of this group. Regression of
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cancroids seems a real process of evolution. The group plays still an important role in American
waters, however. The regression of xanthids, similarly to that of dromids, is connected with the
extinction of coral reefs in European waters. If one compares their number with that of the Indo-
West-Pacific forms, no regression is evident. The absence of some widespread recent groups from the
Badenian record suggest a rapid evolution of this family. Other families are represented by low
number of species thus do not permit speculations about evolution.
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STRATIGRAPHIC SIGNIFICANCE OF BADENIAN DECAPODS

Three subunits are distinguished within the Badenian, an early (Moravian), a middle (Wieliczian)
and a late (Kosovian) substage. The distinction between them is usually not easy if individual sections
are considered. These substages are defined by stratotypes and by boundary stratotypes (Papp et al.
1978), based mainly on foraminifers or on nannoflora. These fossils or at least the most characteristic
forms are absent from limestones which provide the bulk of fossil decapods. Such difficulties not-
withstanding, the crab-bearing rocks can be age-correlated to plancton or benthic foraminifer-bearing
strata through the use of geological, palaeogeographical methods or of molluscs which occur in both
types of sedimentary rocks. The use of the former methods is facilitated by significant tectonic events
occuring between the Early and Late Badenian times which changed the palaeogeographic pattern
of a large part of the Central Paratethys. Of the two different areas, containing rich crab-faunas in
the vicinty of Budapest one is of Upper, the other is of Lower Badenian in age.

Attribution of the limestones occurring within Budapest and in its closest vicinity (Rakos,
Tétény-plateau and Bia, cf. chapter “Description of localities”) to Upper Badenian is supported by
its molluscs (Bartko-K okay 1966) and by the fact that they are covered by Sarmatian layers
without disconformity. The radiometric age of rocks at Rakos (Balogh-A rvané-Soés-P écskay 1980)
is 13.4+ 0.6 million year B.P. which strongly supports their Upper Badenian age.

On the other hand, an area in the Pilis- and Boérzsény Mountains, at both sides of the Danube
(Visegréad, Térokmezd, Zebegény, p. 43) contains sedimentary rocks of Lower Badenian age, confirmed
by their micro- and macrofossils (Bardi-Beke et al. 1980, Nagymarosi 1980).

The decapod faunas of these two areas differ from each other in several aspects due to their
different age. Ecologically similar conditions were present in both areas. The most marked difference
between them is the mutually exclusive presence of some abundant species. The most common of

these are in Lower Badenian sites:

Dardanus arrosor
Kromtitis koberi
Dynomene emiliae
Calappa praelata
Carpilius antiquus

Exclusively in Upper Badenian rocks were found :

Petrochirus priscus
Dardanus substriatiformis
Dromia ectvoesi

Calappa heberti

Matuta brocchii

The differences between Upper and Lower Badenian faunas are the most obvious if one considers
coral-reef dwelling forms. The well-known habitats of these remained quite similar ecologically. Table
2 presents these differences.

Though the list is not definitive, especially not for group 2, the differences in a number of species
are sufficient to support the possibility of a stratigraphically determined change. According to Papp
and Steininger (in Papp et al. 1978, p. 199) marly layers situated in the vicinity of the Fenk-quarry
in Gross-Hoflein are of lowermost Upper Badenian age. These marly layers can be parallelized with
some equally marly ones in the Fenk-quarry itself. As these are situated higher in the sequence as the
decapod-yielding reef (“Oberer Korallenkalk™”), this latter might belong to the uppermost Middle
Badenian or to the lowermost Upper Badenian substage. Thus there are three biozones in Badenian
layers which can be differentiated on the basis of reef dwelling decapods and partly of corals.
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Table 2

Corals and decapods of groups of reef-origin decapod localities

Number of group (biozone) 1 2 3

Corals

Porttes sp.
TarbeUastraea sp.
Acamthastraea sp.
Stylophora, subreticulata
Other hermatypic forms

+ o+ 4+ o+ o+
o+ + +

Decapods

Petrolisthes haydnl
Petrolisthes magnus
Dardanus arrosor
Dardanus substriatiformis
Dardanus kungaricus
Kromtitis kobért
Dynomene emiliae
Dromia neogenica
Calappa heberti
Charybdis mathiasi
Carupa of. tenuipes
Rakosia carupoides
Panopeus wronai
‘PilodiMs’ vulgaris
Xanlho moldavicus
Pilumnus mediterraneus
Pilumnopeus paratethyensis
Haydnelia steiningeri
CMorodiella juglans
Chlorodiella mediterranea
Chlorodiella mediterranea letenycnsis
Actaea turcocampestris
Carpums antiquus

Doira speciosa

Trapezia glaessneri

: : 4+ 4
| B+ | ++ 1 &

o+ b+
| &+ + |+

++++++-+|++++|++'++++-+|+
.P

'+_|'—-'P'P"P|

Group 1: Lower Badenian sites in the Borzsony- and Pilis Mountains
Group 2: Gross-Hoflein, “ Oberer Korallenkalk”
Group 3: Upper Badenian localities in Budapest and Didsd

Tabic 3
Tentative correlation of decapod zones to substages of Badenian

Decapod zones Substages

4
Upper Badenian

Middle Badenian

1 Lower Badenian



The presence of a fourth uppermost zone is evident in the Upper Badenian sequence in Budapest
and Balatonakali. This zone is characterized by the absence of many species, extremely common in
layers contemporary with the zone 3, i.e. Callianassa munieri, C. chalmasii, Petrochirus priscus,
Bromia eotvoesi, Calappa heberti, Thalamita fragilis and all reef-bound species. Reefs are no longer
present in this uppermost Badenian strata. The lower layers (indicated in section on Figs. 4, 5 as zone
3, i.e. MR8, MRO, MRL, MGY, MR45, MA etc.) are characterized by their rock rich in terrigenous
and vulcanogenous material: gravel, sand, tefra, pumice. These layers are also characterized by
intercalated lenses of reefs belonging to zone 3 (MRZ, MK, MDZ). They are covered by a series of
layers virtually depleted of terrigenous material thus consisting of pure limestones (indicated on
Figs. 4, 5 as zone 4, MRS, MOE, MB, MDG etc.).

The extinction of several decapods and the abrupt change in sedimentologieal character were
contemporous and might be connected with climatic changes. Semiarid conditions might cause fast
erosion resulting in a high rate of terrigenous material in sediments. In the subsequent humid climate
dense forests might cover the slopes and hinder erosion. A connected slight change in salinity and
decreasing temperature of seawater might be responsible for the extinction of corals and some deca-
pods.
The four zones tentatively characterized by presence or absence of species of decapods, could
represent assemblage zones. Future studies will have to clarify whether these are general in the
Central Paratethys or reflect only local patterns. Based on the above, decapod zones can be correlated
to substages of Badenian as shown in Table 3.
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PALAEOGEOGRIAPHIC IMPLICATIONS

Numerous decapod genera common in Badenian are recently confined to the Indo-West-Pacific
realm. This fact was stressed by Graessner as early as 1928 (p. 205) and subsequently confirmed
by others (Forster 1979a, p. 104, Muller 1979c, p. 865). The Miocene decapods of the Indo-West-
Pacific realm are poorly known making a comparison of Miocene faunas of that area and of the
Paratethys impossible. The presence in the Badenian of genera which are now confined to the Indo-
West-Pacific can easily be attributed to their post-Miocene extinction in the Mediterranean and in
the eastern Atlantic subsequent to their disappearance from the Paratethys at the end of the Bade-
nian. The extinction of coral-reef-bound species was inevitable in these waters with the disappearance
of hermatypic corals. It is well known that the deterioration of the climate at the end of Tertiary
was not so severe in South Asia than in Europe or in the Atlantic making the Indian and Pacific
Oceans a natural refuge.

Genera, abundant in the Badenian, but recently confined to the Indo-West-Pacific are: Matuta,
Micippa, Macrophthalmus, Grossotonotus, Schizophrys and Actumnus (some of them extended to a
restricted area in the southeastern Atlantic, too). Some genera live elsewhere, too, but are predom-
inantly Indo-West-Pacific, e.g. Mmsia, Trapezia, Daira, Chlorodiella, Carpilius, Dorippe, Pilum-
nopeus and Achaeus. Genera determined with some uncertainly, e.g. Pilodius, Glabropilumnus, were
not included in the above lists. Of the first list (six genera) all six occur in the Upper, while three or
four in the Lower Badenian. From the second list (8 genera) six are Upper, and four Lower Badenian,
while a genus is represented in older layers of Western Europe, too (Mmsia). In contrast to
earlier suggestions (Muller 1979c), no or only slight temporal increase can be discerned in the
proportion of Indo-West-Pacific-related forms, if we consider that the total number of known Upper
Badenian genera is higher (53) than that of Lower Badenian ones (36).

Three species require special consideration. These, or very closely allied forms occur in the
Pliocene of Fiji (Rathbun 1945). Two of these (Dardanus hungaricus and Daira speciosa) occurred in
zones 1 and 3 (Table 3) while Dynomene emiliae was found in zones 1 and 2 only. Thus the number
of these species, presumably most closely related to Indo-West-Pacific forms, seems to decrease
with time.

Consequently the forms with eastern relationships derived most probably from a common
Tethyan fauna and subsequently vanished from European seas. Thus a connection of the Badenian
see with the Indian Ocean seems less probable now than some years ago. Nevertheless the existence
of a sea-way permitting migration of certain euryhaline elements cannot be ruled out. The term
euryhaline must be stressed, as such a way might have existed through the Eastern Paratethys to a
sea somewhere in the Middle-East (Upper Fars series?). The salinity of the former sea was most
probably inferior, and of the latter superior to that of the Oceans (Rogl-Stelninger-C. Muller
1978; Steininger, Rogl and C. Muller in Papp et al. 1978). Neither can another, though less
probable, connection be ruled out along some unknown, partly molasse-like basins along the Hellenids,
Taurids and Zagros, but our present knowledge of Miocene seas of these areas is highly controversial.

One point seems to be indisputable, however. The general character of the fauna remained
constant for the whole Badenian thus the connection ensuring the oceanic (or nearly oceanic) salinity,
i.e. the connection with the Mediterranean, also must have remained unchanged. At least four Bade-
nian species are identical, while six others are almost identical with Mediterranean Miocene species.

A remarkable fact still awaits its interpretation. Certain highly abundant species are present
exclusively in layers of the zone 3 (Table 3): Petrochirus priscus, Dromia eotvoesi, Calappa heberti,
Matuta brocchii, Micippa hungarica, Thalamita fragilis. The abundant occurrence of these suggest
that most of them are indeed absent from older strata. The majority of them vanished at the begin-
ning of zone 4, others, as Matuta, are rarer in upper layers than in zone 3. One possible explanation
is that these species were highly dependent on climate and/or on salinity. This is consistent with the
supposed climatic change at the boundary of zones 3 and 4, causing regression or extinction of sen-
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sitive, probably stenohaline species. Their probable immigration at the beginning of zone 3 requires
the assumption of a source for these species. An Indo-West-Pacific source seems highly improbable
as stenohaline species could hardly penetrate seas of abnormal salinity (cf. above). Perhaps these
forms were present in southern parts of the Mediterranean during Early Badenian times but so far
only Petrochirus priscus was recorded from this area (Graessner 1928).

106



ECOLOGY

Various decapod sites of the Badenian yielded different types of associations which can be
grouped even on a subjective basis. The clusters obtained in this way might reflect ecological condi-
tions. To achieve a more objective clustering, an analitical investigation was carried out by dr. M.
B.AJCZY, Natural History Museum of Budapest. The similarity of individual associations (layers in
our case) was computed by binary (absence vs. presence) and quantitative methods. Quantitative
methods are used infrequently in macropaleontological investigations, especially for hand-picked
samples, since the representative nature of such a sample can be questioned. Certain considerations
(see below) and our rather convincing results support the reliability of quantitative evaluation of
such collections, however. In hand-sampled collections for obvious reasons the sample will be dis-
torted statistically. The rock is fragmented by the collector into pieces of a given average size. Speci-
mens smaller than these pieces will remain hidden if located inside. Assuming that fragmentation is
statistically independent of the position of fossils within the matrix, the probability that a fossil
of given size will be observed:

r—0)3
p=1— N (QW=1D)

where p is the probability of detection of a fossil of size /, and r is the average size of the pieces of
fragmented rock. This formula was used to provide comparable distributive functions of sieved and
of hand-picked collections. Although one cause of distortion was thus reduced, others, due to selective
embedding, fossilization, incorrect determination etc., still remained. The data, corrected in this way,
were used for computing similarities by binary (Sorensen 1948, Sokal-Michener 1958) and by
guantitative (Horn 1966, Czekanowski 1909, Pinkham-Pearson 1976, Httmmon 1974) functions.
For clustering, the method of weighted averages was used. Calculations were based either on quantity
of specimens of genera or of species. The results obtained by either approach were similar since few

genera contained more than one species.

The main goal of the cluster-analysis was to define sets of individual sites and layers which can
be studied subsequently together as groups. The most fidel and the most constant species of such
groups can be discerned and used in further studies. Evidently such forms will provide more reliable
basis for ecological considerations than those found in one or few sites only. The groups or clusters
might be obtained from dendrograms by cutting them on a given level of similarity. The choice of
this level is arbitrary to some extent thus the method is inevitably subjective. The subjectivity will
be reduced if different methods give similar results. The Badenian decapods yielded four groups based
on functions of Sorensen, Hummon, Sokal-Michener and Horn and five more or less homogeneous
clusters based on dendrograms prepared according to the methods of Pinkham-P earson and Czeka-
nowski (Fig. 12, Table 4). Further levels of hierarchy were not evident. Localities of reef-origin
formed a coherent cluster. The Pinkham-P earson and Sokal-Michener functions separated this
group into two parts, however. The clustering by four different methods based on functions of Soren-
sen, Czekanowski, Horn and Hummon gave almost identical results for most sites. The position
of some layers, however, varied according the function used. These are: limestone at Kerepesi ut
(MKC), Wcglinek (WEG) and one of the Diésd localities (MDN). The first seems transitional in many
respects, while the two others are poorly collected. The results were consistent with the main petro-
logic character of rocks, i.e. presence or absence of oncoids or reefal structures. The groups were
designated according to one of their constituents and an attempt will be made to evaluate the condi-
tions under which the layers of these groups were formed (Table 4).

The most coherent cluster (MGY) includes layers MRO, MRF, MR8, MR45, MA, MOH, MEG,
MFA and in certain dendrograms MFK. Matraverebély-Szentkit and Nyirad (Lower Badenian
localities, MMS resp. MNU) yielded similar associations, too with Calappa praelata replacing C.
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Fig. 12. Dendograms showing similarities of species assemblages based on cluster-analysis. [Codes of assemblages
(layers) are explained on pages 36—47]
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heberti, but the low number of species found did not allow their inclusion in the numerical study.
These associations are characterized by the abundance of Calappa, Matuta, Mursia, Thalamita,
Dromia eotvoesi and Portunus (Portunus), while Albunea and Portunus (Monomia) were found in few
sites only. These genera are rare or absent in other clusters thus they are fidel. The first five are con-
stant as they are present in virtually all localities of this group.

The high diversity of ‘Callianassa’ forms (Saint Laurent-L e Loeuff 1979) can be attributed
to adepth of 10 to 30 meter, as most extant Callianassa and Callichirus species prefer such conditions,
though few species live intertidally, while some others descend below 100 meter. In some sites the
presence of big species (C. munieri) indicates homogeneous sands on bottom. Most Matuta species live
in shallow waters (Sakai 1976), but M. curtispina, morphologically similar to M. brocchii, live on
sands in depth of 35 to 80 meter. Mursia species prefer soft bottom in depth of 50 to 150 meter
(Sakai 1976), while M. cristimana was reported from shallow waters, too (17 m. Barnard 1950).
Thalamita crenata (similar to Th. fragilis) lives in extremely shallow water, on mud or soft sand.
Other Th. species descend to 80 meter (Sakai 1976). Calappa species live from 10 to 150 meter.
Preference of depth depends on species (Sakai 1976). C. granulata, similar to C. praelata, lives in
depth of 30 to 150 meter (Zariquiey Alvarez 1968). Portunus (Portunus) species live in shallow
water, down to 20 or 30 meter. Albunea carabus lives on soft sandy bottom, in depth of 30 to 50 meter
generally (Zariquiey Alvarez 1968).

The actualistic interpretation of the mentioned data suggest a depth of 20 to 30 meter for most
localities of this group. Where the sediments were homogeneous (MHF, MR8, MR45), big callianassids
were abundant, in other places the smaller ‘Callianassa’ pseudorakosensis lived in masses (MFA,
MFK). Abudance and diversity of calappid species suggest euhaline conditions and a warm-temperate
climate. The occasional abundance of Albunea (MGY, MRP) may suggest water slightly deeper than
30 meter. The localities of this cluster share a set of species with other groups, mostly with MOE, as
discussed below. The most important of these are Maja, with a preference for depth of 15 to 30 meter,
or rarely of 10 to 200 meter (Sakai 1976). Maja squinado, a European species, lives in depth of 2 to
73 meter (Ingte 1980). Extant Dorippe species live in depth of 15 to 50 meter (Sakai 1976) or of 40
to 100 meter (Zariquiey Alvarez 1968). Various Liocarcinus species live in different zones from the
shoreline down to 220 meter (Ingte 1980).

Another cluster, MOE, includes also MDG, MDN, and in part of classifications, Deutsch-Alten-
burg and Wc¢glinek as well. The sites of this group are characterized by abundance of Micippa hunga-
rica, Ebalia species, Llissocarcinus’, Liocarcinus, and in cases of better known localities, by the
presence of Achaeus, Actumnus, Dorippe, Maja, Parthenope, Cancer, Xantho, Palicus. Micippa thalia,
extant species, which is closely related to M. hungarica, lives in depth of 20 to 100 meter, on sand
or broken shells (Sakai 1976). Most Achaeus forms live between 10 to 50 meter, but some of them live
in shallower habitats, too. Ebalia species live in various depths, they are reported from two to several
hundreds of meters (Ingi1e 1980). Palicus species live mostly below 50 meter (Sakai 1976, Zariquiey
Alvarez 1968). Cancer forms live in various depth (Rathbun 1930), from the shore down to 1000
meter. Parthenope species are common between 10 to 40 meter (Zariquiey Alvarez 1968). Extant
Actumnus species live generally in deeper environments than Pilumnus forms, generally below 20 or
35 meter, but two forms occur intertidally as well (Sakai 1976).

These data suggest a depth slightly greater than 20 meter similarly to the case of group MGY.
One difference is the lack of big callianassids. This can be attributed to inhomogeneous sediments.
Lack of Calappa, Dromia, Thalamita, Portunus, rarity of Matuta, Mursia, genera predominantly
occurring under warm-temperate or tropical climates and in euhaline water, suggest climatic deteriora-
tion and slightly changing salinity of sea-water. As it was stated (p. 104), the MOE localities are
characterized by lack of terrigeneous sediments, probably related to a change of climate at the bound-
ary of zones 3 reap. 4 (p. 105). Molluscs, studied by Kokay (Kékay-Mihaly-M aller in press)
suggest also a sea deeper than 20 or 30 meter.

Probably the most interesting cluster is MB as it represents an environment rarely preserved.
Petrologically, its rocks contain oncoids, stromatolites or similar structures (Lelkes-M aller in
press), suggesting extremely shallow environments. The group contains the following sites or layers:
MRS, MGE, MB, MBK, MBH, MJL, MM and with certain reservations two additional ones, W¢glinek
and Deutsch-Altenburg. Faunistically, it is characterized by the abundance of Pisidia kokayi, ‘Pisa’
oroszyi and Pachygrapsus, which all are rare or absent elsewhere, by the exclusive presence of Brachy-
notus februarius, and by abundance of Pilumnus mediterraneus and Xantho moldavicus. Pachygrapsus
species are typical eulittoral crabs living on rocky shores (Péres-Picard 1964) which makes their
occurrence particularly interesting.¥Brachynotus forms live mostly between 5 to 2 meter of depth
(Zariquiey Alvarez 1968). Most Pisidia species also live in such habitats but some occur on deeper
bottoms as well. The last three forms prefer bottoms rich in shelters. Pisa species live in depth between
one to 90 meter, prefer hard grounds (Ingte 1980). Xantho and Pilumnus forms are rather ubiquious
and also occur in extremely shallow water.
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According to these data MB type layers were deposited in extremely shallow shore regions.
Oncoids and stromatolites provided hard ground offering shelters while temporary regressions resulted
in rocky intertidal conditions on shores covered with oncoids. Extant relatives of most forms are
euryhaline organisms, as Xantho, Pisidia, Pachygrapsus, Liocarcinus and Brachynotus species live in
the Black Sea (Pesta 1918), while some leucosids live either in the Marmara Sea (Holthuis-G ottlieb
1958, p. 80), or crossed the hyperhaline barrier of the Suez Canal (Po 1978). This fact is consistent
with changing salinities in high sublittoral and eulittoral environments.

The group MRZ representing coral-reef habitats is characterized by the nature of rock-containing
hermatypic corals in rock-building quantity preserved either in living position or as removed blocks
embedded in matrix. A series of genera or species is restricted to these sites: all species of Chlorodiella,
Daira speciosa, Carpilius, Charybdis (Goniosupradens), Dynomene, Bromia neogenica, Actaea, ‘Pilo-
dius’, Haydnella, Crossotonotus, Schizophrys, Petrolisthes. Most of their extant relatives are reef-
dwellers, as Charybdis (Goniosupradens), Daira perlata, Chlorodiella, most Dynomene species, Car-
pilius, Trapezia (Sakai 1976, Taylor 1968). Others are not exclusively restricted to reefs but prefer
hard bottom thus occassionally occur on reefs, too (Schizophrys, Campa, Daira americana, Crosso-
tonotus). Unexplained is the presence of Panopeus and Cancer in sites of reef-origin. Panopeus wronai
occurs in various sites while Cancer only in Didsd (MDZ). Extant Panopeus species occur occasionally
on reefs but prefer soft bottom while Cancer species were never found on reefs (Ratiibun 1930).
Calappa heberti, though rarely, occurs also on reefs similarly to some extant G. species. Eew specimens
of Matuta were also found in rocks of reef-origin (MRZ). Characteristic is the consistent absence of
some crabs abundant elsewhere, as Parthenope, leucosids, Mursia in agreement with the fact that
these are absent or rare on extant reefs (Taylob, 1968). In two of these sites (MDZ and MRZ) Pisidia
kokayi and Pachygrapsus hungaricus occur indicating temporary emersions as proven also by sedi-
mentological features (root-prints, desiccation cracks). The presence of coral-reefs points to euhaline
water and to warm-temperate or tropical climate. The decrease of number of coral-genera (Table 3)
with time suggests slight perturbations in salinity in upper parts of Badenian.

An association of a peculiar facies recently found in Zebegény (MZZ) (Fig. 6) was not yet included
in the cluster-analysis. A fine-grained micritic matrix includes plentiful colonies ofa small ahermatypic
branching colonial coral-species similar to Oculina. Fields of ahermatypic corals may be found at
different depths from one to several hundreds of meters, both in tropical or cold-temperate seas.
Scarce presence of ?Porites indicates, however, a depth less than a few tens of meters. The decapods
found are similar but less diverse than those found in reef-limestones. Interesting is the presence
of two leucosid species, since leucosids are absent from Badenian reefs. Portunids and dromids are
also absent from the sample taken comprising 30 specimens.

The existence of a fifth type of habitat is indicated from various localities, most of which did not
yield more than one or two forms determinable to species level. Two localities yielded Goneplax
species. In Oriakhovo it was found together with Miocyclus bulgaricus, in Sooss at Baden with “ Can-
cer’ szontaghii vindobonensis. A Geryon species was found in drilling Z-2. Budapest. Goneplax (40
to 760 meter, Pesta 1918), and Geryon (776 to 1500 meter, Pesta 1918) live in deeper sublittoral
and bathyal environments. Ranidina rosaliae was found in two sites, in Walbersdorf (Borbolya) it
occurred together with “Cancer” cf. bittneri. Decapods of deep sublittoral environments with soft
bottom are thus known from sporadic findings.

The results presented above are in accord with those obtained by analysis of invertebrates other
than decapods and by sedimentological methods (Table 4). Preliminary results of such studies are
presented in various publications (Miti1ee 1974a, 1974b, 1976a, 1979a; K 6kay-Mihaly-M tilleb
in press; Lelkes-M tilleb in press).

Shannon diversity indices were calculated for the samples analysed above, also by M. Rajczy.
The extreme values, expressed as H log2for groups of sites are as follows :

Group MGY: H'=2.18-3.66
Group MOE : H'= 3.25-4.00
Group MRZ: H'= 2.10-3.63
Group MB: H'=1.24-2.83

The diversity of some intertidal and shallow subtidal crab-assotiations was studied by Abele
(1974). Though his samples were taken from warm-temperate and tropical seas of higher temperatures
than those suggested for Badenian seas, his highest value, H' log2= 4.346 does not exceed significantly
our highest values. Fossil samples might also contain specimens from more than one habitat which
could increase diversity. Whether this effect was significant in Badenian localities cannot be a priori
decided. Nevertheless a post-mortem transport of decapod remnants is less likely than that of most
fossil invertebrates.

An interesting pattern of diversity was revealed along a section on the Tétény-plateau. For
localities of the group MB (Fig. 2) diversity clearly increased from layer MM, presumably situated
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closest to the shore, toward south, i. e. the open sea, from a value of H' log2= 1.24 through H'=2.93
(MBH) to H' = 3.25, value of site MDG. Since these layers were deposited more or less simultaneously,
it is likely that the observed increase of H' reflects increasing depth in a section normal to the shore.
This result is somewhat in disagreement with Abete (1974) who found some of the highest values in
rocky intertidal habitats, while such a habitat (MM) yielded our lowest value. Abele did investigate
only one subtidal community, however, namely a Pocillopora association of high diversity, H' log2=

= 4.346. If the results concerning Badenian associations are correct (at least at a level limited by the
restricted size of samples), not the values for coral-reef (MRZ) associations are the highest ones
(2.10-3.63), but those for sublittoral communities which lived on a complex bottom with shells,
calcareous sand, oyster-beds (MOE, H' log2= 4.00). Abele concluded (1974) that diversity correlated
best with complexity of the substrate. In this respect our results are in agreement with Abele, as a
sublittoral environment like MOE may complete even with a coral-reef being similarly complex.

ADDENDUM

After closing this manuscript | had the opportunity to study some material in collections in
Vienna and make additional collections at Austrian localities. This has led to some taxonomical
changes.

Study of the type-series of Cancer carniolicus Bittner, 1884 (kept in the Naturhistorisches
Museum, lectotype designated herein: pi. 1 fig. 8a in Bittner, 1884, seen by the courtesy of dr.
Bachmayer) and that of some new specimens of Cancer szontaghii L6renthey, 1897 from its type-
locality, demonstrated convincingly their identity. Cancer bittneri Toula, 1904 (holotype kept also
in the NHMW), though its carapace is slightly smoother and wider than that of Bittner’sand L&ren-
they’s specimens, belongs also here. In Janssen—Muller (in press) Muller described a new mono-
typical genus, Tasadia, for Cancer szontaghii L6renthey (here mentioned as nomen nudum). Thus
the name Tasadia carniolica (Bittner, 1884) should be used for all of the mentioned forms after
the appearance of Janssen—Muller (in press).

Seven new specimens of Atelecyclus szontaghii vindobonensis Bachmayer—K upper, 1952 were
collected at the type-locality (Baden-Sooss, clay-pit, leg. P. Pervesler and me). This form, though
having many features in common with Tasadia carniolica (outline of the carapace, presence of tuber-
culated elevations on the main regions), differs from it by the much smaller relative size of these
elevations and by the much smoother inter-elevation surface, as it was mentioned by its author.
Thus the subspecies should be maintained under the name Tasadia carniolica vindobonensis.

Poorly preserved specimens from Walbersdorf (coming from a layer of Lower Badenian age,
Rogl, pers. comm.), kept at the Geologische Bundesanstalt and in the NHMW (mentioned by Bitt-
ner, 1893 p. 32 as Cancer cfr. illyricus and by Graessner, 1928 p. 178 as Cancer bittneri) belong either
to Tasadia carniolica (Bittner) or are transitional between the nominal subspecies and ssp. vindo-
bonensis.

The type-series (10 specimens) of Ranidina rosaliae Bittner, 1893 is deposited in the collection
of the Geologische Bundesanstalt. Lectotype, designated herein, pi. 2 fig. 2 (non fig. 2a) in Bittner

(1893).
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OrdoDECAPODA

Infraordo ANOMURA

LIST OF SPECIES

Familia LaomMediidae . .coocoeeiieiiiiiiiieiiee ettt e e et ae bbb s

Jaxea kuemeli Bachmayer

Familia Callianassidae

‘Callianassa’ munieri Brocchi
‘Callianassa’ chalmasii Brocchi
‘Callianassa’ rakosiensis Lérenthey

Callianassa brocchii L6renthey..oveenee..
‘Callianassa’ pseudorakosensis L6renthey

‘Callianassa’ kerepesiensis Muller
‘Callianassa’ of. kerepesiensis Muller

‘Callianassa’ cf. jahringensis Graessner ...
‘Callianassa’ sismondai A. Milne-Edwards

‘Callianassa’ nor
‘Callianassa’ sp.

icA Glaessner......

ind.

?Callianassa szobensis N. SP.....cccccceeeeiiivireennnns

Familia Upogebiidae

Upogebia sp. (?div.)..ccccurens e

Familia Pagimdae

Pagurus rakosensis Mutler
Pagurus concavus Miller
‘Pagurus’ albus Murrer

‘Anapagurus’ mi

ocenicus Mualler

‘Anapagurus’ marginatus Maller

TPagurus tureus

N, SPrieereiecreee e

‘Pylopagurus’ leganyii N. Sp....ccccccvvveens

Pagurinae sp. 1.

Pagurinae sp. 2.

Diogenes matrensis N. SP......ccccceeeevvveeennnns

Diogenes cf. pugi

Dardanus arrosor (Herbst)

lator (Roux)

Dardanus substriatiformis (L6renthey)
Dardanus hungaricus (L6renthey)
Paguristes eserhatensis n. sp.......c..ccceeueee.

Petrochirus priscus (Brocchi)

Familia Galatheidae

Galathea weinfurteri Bachmayer
Familia Porcellanidae

Petrolisthes MagnuS N. SP ..o

Petrolisthes hayd

Pisidia kokayi (Murtter)
Pisidia cf. kokayi (Mur1er)

o T TR o OSSPSR
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Familia AIDUNEIAAE. ... 62
Albunea asymmetrica (MU B Ter) ..iiiiiieeiiiiiieeeciiiee s ssaee et ae e e s snaae s e s sraaea s 62 XXVIII
INfraordo BRACH Y UR A ettt e e e re e e s snaaaee e aaes 62
Familia Dromiidae 62
Dromia neogenica Muller ... 63 XXIX
Bromia eotvoesi (Muller) ... 63 XXIX, XXX
Kromtitis koberi (Bachmayer) 64 XXXI
Kerepesia viai Muller....... 64 XXXI, XXXII
Dromiidarum n? gen. n. sp. .. 65 XXXII
Familia DYNOMENTAAE.........coiiiiiiiiie ittt e e sraae e e e e sabae e e 65
Dynomene emMilide Mt 11 e F ..o 65 XXXIII
Familia Dorippidag ..........ccccceveeiviiieis e a e 65
Dorippe mMargaretha LErenthey ..iiiiieeciiiiieeeieeee e esveee s ssae e e e ennnaeesanes 66 XXXIV
?Dorippe carpathiCa (FOIrSter) . 66 —
Familia Calappidag ......ccccccc coiiiiiie et a e 66
Calappa praelata LErenthey . cniiie e esieee e ssneee s esnaee s 66 XXXV, XXXVI
Calappa heberti B rocchi  .ioceeiiieiiiie ettt eeeeneeeenneeeanneeas 67 XXXVII,
XXXV III
Calappilia matzkei (Bachmayer) .. 68 —
Mursia lienharti (Bachmayer) ..o 68 XXXIX, XL
MatUta DIrOCCNTT Gl AESS N @1 .eoiiieeeeeee et e e e e e —ereaaeeeeeeeans 69 XLI, XLII
Familia LeUCOSIIAAE ....c..eeviiiiiiiic ettt e e e e e enrae e e e e nnees 69
Ebalia vanstraeleni Bachmayer . 69 XLIII
Ebalia ocersi Muller .....cccevecvvenan, 69 XLIII
EDAlIA SP. Lueiieiieiee e 70 XLIV
Ebalia sp. 2., 70 XLIV
Ebalia sp. 3........... 70 XLIV
‘Ebalia’ hunNgariCa MU B 1er ..o e e e e e 70 XLIV, XLV
ANdorina elegans LB renthey ..cciciiieeeiiieee s ciiee e e e siieee e sare e e e snnae e e e snnnee s 70 XLVI
‘Palaeomyra’ globulosa (MU B Ter) .o 71 XLVII
Familia RAanNiNI@e ......cocciiiiiiiiii sttt e e sr e e e sanaeaeeene 71
RanNidina rosaliae Bittner ....occcciiiieeiiiiiice e e s stae e e e e raaee s 71 XLVI
Familia Majidae........ccuviiiiiiiie et 71
Maja biaensis LOrentTh ey e 71 XLVII, XLIX
Schizophrys visegradensis N. SP.....uuuieciieieeeriiiiiiiiiieieereeeeesesssnaens 72 XLIX, L
Achaeus Magnus MUBTEIr ..ottt 72 L, LI
‘Pisa 0roszyi (BaChmayer) ... 73 LI, LI
Micippa hungarica (LErenthey) ....iieiicciecieeie e, 73 LI, LI
Familia Parthenopidae ... e 74
Parthenope szabdi MUBTEr ... 74 LUI, LIV
Parthenope tetenyensis M. SP ..o 74 LV, LVI
Familia Corystidae.........ccccouiiiiiiiii et 75
Gorystites latifrons (LErenthey) .. 75 —
Familia Cancridae .........ccccocciiiiiiiiee e 75
Cancer sismondai (MeyYer) . csieeeiee e e srne s 75 —
Gancer Styriacus Bittn e r e 76 LVIIL, LVIII
Cancer illyricus BIiTtner ... 76 LVIII
Microdium nodulosum ReUSS .iiiiiieiiiiie e 76 —
Miocyclus bulgaricus MUBEEr ..o 77 LVIII
~Gancer: szontaghii LErenthey e siiee e 77 LIX, LX
« Cancer- szontaghii vindobonensis (Bachmayer — K tpper) 78 —
«Cancer- carniolicus Bittner .........ccoocooiiin i e, 78 —
“Cancer: DItNEri TO U B @ coiiiiiii et ee et 78 —
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Pamilia PIrMEldae.. ... 78
Pirimela 1orentheyi (MU B 1er) . e s reeeeennnns 78 LX
Trachypirimela grippi (MUGEEEr) it snae e 79 LXI
Familia Portunidae 79
Portunus monspeliensis (A. Milne-Edwards) 79 LXII
Portunus neogenicus Mu 1 1er .....ococeeeinneecnenas 80 LXII
Portunus (Monomia) miocaenicus n. sp.......... 80 LXII
Charybdis (Goniosupradens) mathiasi n. sp. . 81 LXIII, LXIV,
LXVII
Thalamita fragilis Mut ler .o 81 LXV, LXVI
Thalamita N? sp- .o 82 LXVII
Bakosia carupoides LW Sp.- ....cocciveieeiiiiieee e, 82 LXVIII
Necronedes schaffen Glaessner.....ccoeee.... 82 LXVI, LXIX
Liocarcinus rakosensis (Lé6renthey) ........ 83 LXIX, LXX
Liocarcinus oroszyi (Bachmayer) ..., 83 LXXI
Liocarcinus kuehni (Bachmayer) ....ccccceece..... 84 LXXI
Miopipus pygmeus (Brocchi) ...cereeeen. 84 LXXII
Portumnus tricarinatus L érenthey ............... 85 —
‘Xaiva' bachmayeri n. Sp....ccccovcivveiiiiiiieciiiieen 85 LXXII
Mioxaiva psammophila Mutler ... 86 LXXIII
?Carupa cf. tenuipes Dan a ...cccceeeevevreieercienene, 86 LXXIII
‘Lissocarcinus’ szoeraenyiae (Mualler) ... 86 LXXIII
Familia Xanthidae 87
Actaea turcocampestris N. SP.....ccccceerceeeiunenne 87 LXXIV
Carpilius antiquus Glaessner .............. 87 LXXV
Chlorodiella mediterranea (L6renthey) . . 88 LXXVI, LXXVII
Chlorodiella mediterranea tetenyensis n. ssp 88 LXXVII
Chlorodiella loczyi N. SP....cccviieriieeieeeee. 89 LXXVIII
Chlorodiella juglans n. sp......ccccccoevviveeniinnnen. 89 LXXVIII
Daira speciosa (Rettss) ......cccoevevveereereenene. 90 LXXIX, LXXX
Haydnelia steiningeri N. Sp.....c.cccccevveeeernnee. 90 LXXX, LXXXI
Panopeus wronai N. SP....cccceevvieeeeniiveeesenen, 91 LXXXI,
LXXXII,
LXXXIII
‘Pilodius’ vulgaris (Graessner) . 91 LXXXIII,
LXXXIV
Trapezia glaessneri Mauller ... 92 LXXXIV,
LXXXV
Xantho moldavicus (Yanakevich) 92 LXXXV,
LXXXVI,
LXXXVII
Pilumnus mediterraneus (Lérenthey) 93 LXXXVII,
LXXXVIII
Actumnus telegdii (Mutter) ............... 94 LXXXIX, XC
ACtUMNUS 2N, SP e 94 XC
‘Clabropilumnus’ n. sp.....ccceceevvciiieeens 95 XCI
Pilumnopeus paratethyensis n. sp......... 95 XCII
‘Pilumnopeus’ tetenyensis N. Sp............. 95 XCI
Familia Geryonidae..............cccoceeeiiinnnnn. 95
Geryon cf. latifrons van Straelen 96 XCIII
Familia GONeplacidaE ... 96
Goneplax gUIdEri BacChmayer .cccceeeiiiieeee e seee e erae e e e ste e e s s snnaea e 96 XCIII
“Pilumnoplax” carnuntinUs Bachmayer ....coccccoicuieeeceiieeessiiiee e ssniieee e 96 —
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Familia GrapsSidae .....coooioiiiiiieiie ettt e e et e e e ennee e 96
Pachygrapsus hUNQariCuS Mu 1 1@ I ..ccuueeiiiiiiie e ciiee e stiee e sire e e snirnee e 97
BracJiynotus februarius MUl ler ... e 97

Familia Ocypodidae......... ccccccovriiieiiiniiiiinnennne 97
401037/ o Lo o K] o B RPN 98
Macrophthalmus vindobonensis Glaessner 98

Familia PaliCidae......coouiiiiii et 98
L= 1 o U ST o SRS SSPSPR 98
Crossotonotus dIOSAENSIS N. SP.uviiieiiiiiiiiiiiiiieeeisieie e s srtte e e e s streeessetaeeeessaaaeeaeeans 99

XCIIl, XCIv
XCV

XCV, XCVI

XCVII
XCVII
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Scanning electron micrographs were taken by Mes. B. Takacs. All other photographs were made
by the author.

Abbreviations of collections : FI : Geological Institute, Budapest ; NMO : Palaeontological Department
of Natural History Museum Budapest; CA: author’s collection; NHMW: Naturhistorisches Museum
Wien. Codes of layers are explained in chapter “Description of localities” (p. 36).
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‘Cattianassa’ munieri Brocchi

Rakos, MR-5-1, right propodus 2.5X

‘Gallianassa’ munieri Brocchi

Rakos, MR-5-4, right dactylus 4.7 X

‘Callianassa’ munieri Brocchi

Ré&kos, Fl, leg. Schafarzik, unidentified layer, three articles of left cheliped 2.5X
‘Callianassa’ munieri B rocchi

Rakos, MR-5-2, left carpus 4X

‘Callianassa’ munieri Brocchi
Rakos, unidentified layer, Fl, leg. Stoczex, merua of left cheliped 4.9X
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PLATE 11

‘Gallianassa’ munieri Brocchi

Rakos, MR-5-5, right dactylus 4.6 X
‘Callianassa munieri Brocchi

Rakos, MR-5-6, left dactylus 3.2 X
‘Callianassa’ chalmasii Brocchi

Gyakorl6 at, MGY-9-3, left propodus 5.6 X
‘Callianassa’ chalmasii Brocchi

Gyakorlé at, MGY-9-2, left pnrpodus 5.5X
‘Callianassa’ chalmasii B rocchi

Gyakorl6 at, MGY-9-1, right chela 4.6 X
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1—2.
3.
4—5
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PLATE 111

‘Callicmassa’ rakosiensis L6renthey

Gyakorlé ut, MGY-6-1, right propodus 6.2X
Callianassa brocchii L6renthey

Gyakorlé at, MGY-24-1, right propodus 7.3 X

. ‘Callianassa’ pseudoralcosensis L&érenthey Lectotype

Rakos, unidentified layer, leg. L6renthey, M 139, FI, right chela 85X
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PLATE IV

1—2. ‘Ccallianassa’ pseudorakosensis L6renthey Lectotype
Ré&kos, unidentified layer, leg. L6renthey, M 139. FI 8.5X
3. ‘Callianassa’ pseudorakosensis L&6renthey
Gyakorlé at, MGY-7-2, left propodus 6.8 X
4—6. ‘Callianassa’ pseudorakosensis L6renthey
Gyakorl6 at. MGY-7-3, right propodus 7.5X
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1—3

4.
5—6
7—8
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PLATE V

. ‘Gallianassa’ pseudorakosensis L&6renthey

Szentkut, leg. Streda? M 61/2633 NIM(1. left dactylus 9X

‘Gallianassa’ pseudorakosensis L&6renthey
Szentkiit, MSZ-1-1, right merus of cheliped 11.5X

. Gallianassa Sp. (Semiranina oroszyi Rachmayer)

Tétény-plateau, MDG-1-1, anterior part of carapace 10X

. 'Gallianassa"' sp.

Ors vezér tere, MOE-34-1 and 34-2 9X
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PLATE VI

. 'Callianassa’ kerepesiensis Muller Holotype

Kerepesi ut. MKC-2-1, right propodus 13X

‘Callianassa’ kerepesiensis Muller B

Szentklt, leg. Streda? M 62/2640 NMO, right propodus, cutting edge 9X
‘.(.Zallianassa kerepesiensis Muller B

Ors vezér tere, MOE-11-1, left propodus inner side 10X

‘"Callianassa’ kerepesiensis Muller

Ors vezér tere, MOE-11-2, left propodus outer side 10X

‘Callianassa’ kerepesiensis Muller B
Szentkdt, leg Streda? M 83/153 NMO, right dactylus 17 X
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1—2
3—4
5—6

PLATE VII

. ‘Callianassa’ cf. kerepesiensis Muller

Ors vezér tere, MOE-12-3, right propodus 14.5X

. ?Callianassa szobensis n. sp. Holotype

Szob, Damasdi-patak, MSZ-1-1, left propodus 4.4X

. ?Callianassa cf. szobensis n. sp.

Szob. Damasdi-patak, MSZ-2-1, dactylus? 8.5X
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PLATE VIII

1 Upogebia sp. Holotype of U. scabra Muller
Tétény-plateau, MDG-3-1 (= M6-1-1), NMO, anterior part of carapace 14X
2—3. ?Upogebia sp.
Ors vezér tere, MOE-10-1, left dactylus 16.7 X
4—6. ?Upogebia sp.
Gyakorl6 at, MGY-10-1, right dactylus 12.7 X
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PLATE 1IX

. Pagurus concavus Muller

Ors vezér tere, MOE-I-10, right propodus 7.3 X

Paganis concavus Muller

Ors vezér tere, MOE-1-10, cutting edge 21 X
Pagurus concavus Muller

Ors vezér tere, MOE-1-11, left propodus 11 X
Pagurus concavus Muller

Ors vezér tere, MOE-1-11, right dactylus 15X

Pagurus concavus Muller
Ors vezér tere, MOE-1-11, cutting edge 18X
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PLATE X

1 -2. Pagurus rakosensis Multler Holotype
Réakos, MR-1-1, right dactylus 7.4X

3. Pagurus rakosensis Muller
Ors vezér tere, MOE-6-1, right propodus 11 X

4. Pagurus rakosensis Muller
Ors vezér tere, MOE-6-1, cutting edge 30X

5. Pagurus rakosensis Muller
Ors vezér tere, MOE-6-2, left propodus 16 X
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1—2
3.
4 —6.
7.
8—9
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PLATE XI

‘Pagurus’ albus Muller
Ors vezér tere, MOE-2-10, right propodus 7.2 X

‘Pagurus’ alous Muller

Ors vezér tere, MOE-2-10, cutting edge 20X
‘Anapagurus’ miocenicus Muller Holotype
MGY-1-1, right propodus 13.6 X

‘Anapagurus’ miocenicus Muller Paratype
MGY-1-2, right propodus cutting edge SEM 120X

. ‘Anapagurus’ miocenicus Muller Paratype

MGY-1-2, right propodus SEM 25X
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PLATE XII

1—3 ‘Anapagurus’ marginatus Muller
Ors vezér tere, MOR-3-10, right propodi 12X

4—5. ‘Anapagurus’ marginatus Maller
Ors vezér tere, MOE-3-11, -12, cutting edges 18X

6. ?Pagurus tureus n. sp. Paratype
Torokmez6, MTZ-17-2, right propodus 13.4X
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PLATE XTT

?Pagurus tureus n. sp. Holotype

. Torokmez6, MTZ-17-1, right propodus 13X

?Pagurus tureus N. sp. Paratype
Torokmez8, MTZ-17-3, right propodus 7.5X



149



150

PLATE XIV

‘Pylopagurus’ leganyii n. sp. Holotype
Samsonhéaza, Csucs-hegy, M 62/3253 NMO, leg. F. Leganyi, right propodus

?Pylopagurus sp.
Toérokmez6, MTZ-20-1, right cheliped, mould 8.9 X

. VPylopagurus' leganyii n. sp.

Szentkat, M 62/3153 NMO, fragment of right propodus 4.5 X

76X
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PLATE XV

1—3. Pagurinae n.?sp. L

Rakos, MRF-12-1, right propodus 7.2X
4-..5. Pagurinae n.? sp. 2

Kerepesi 0t, MKC-11-1, right propodus 7.5X
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PLATE XVI

. Diogenes matrensis n. sp. Holotype

Matraverebély-Szentkat, M 61/2633 NMO, left propodus 9.3 X

. Diogenes cf. pugilator (Roux)

Budapest, drilling Vaci at 120, 17 m, left propodus 33X
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PLATE XVII

1—3. Dardanus substriatiformis (Lérenthey)
Kerepesi ut, MKC-7-1, left propodus 6X
4. Dardanus substriatiformis (L6renthey)
Kerepesi ut, MKC-7-1, cutting edge 14X
5. Dardanus arrosor (Herbst)
Torokmez6. MTH-1-1, right propodus 5.6 X
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PLATE XVIII

. Dardanus hungaric/ts (bOK kKnth Ky )

Tétény-plateau, MK-3-1, right propocius 6.5 X

Dardanus hiingaricus (L6benthey)
Tétény-plateau, MK-3-1, cutting edge 13X
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PLATE XIX

1—4. Paguristes cserhatensis n. sp. Holotype
Samsonhéaza, Halastopuszta “ Basis sands” , leg. Harmat? M 61/3907 NYI1C), leftpropodus 29X

5. Petrochirus gi'iscus (Brocchi)
Ré&kos, unidentified layer, M 23 FI, leg. Lokenthey?, right chela 16X
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PLATE XX

. Petrochirus priscus (Brocchi)

Rakos, unidentified layer, M 23 FI, leg. L6renthey ?, right chela 2.3 X

P etrochirus priscus (Brocchi)

Rakos. MR-2-1, right dactylus 6.4 X

Petrochirus priscus (Brocchi)

Ré&kos, unidentified layer M 2364, FI, right chela 7.2X

Petrochirus priscus (Brocchi)
Rakos, MRF-3-1, left dactylus 5X
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PLATE XXI

1 Petrochirus priscus (Brocchi)
Rakos. MRF-3-2, left fixed finger 7.6 X

2. Petrochirus priscus (Brocchi)
Rakos, unidentified layer, M 2365, FI, leg. Stoczek, right fixed finger 10.7 X

3. Petrochirus priscus (Brocchi)
Rakos, MRF-3-3, right fixed finger 10.7 X

4. Galathea weinfurteri Bachmayer
Rakos, MRZ-1-5, left propodus 10X

5. Galathea weinfurteri Bachmayer
Ors vezér tere, MOE-33-2, right propodus 13.5X
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PLATE XXII

1 Galathea weinfurteri Bachmayer
Rakos, MRZ-1-1, carapace 6.8X

2. Galathea weinfurteri Bachmayer
Rakos, MRZ-1-2, carapace 8.6 X
3. Galathea weinfurteri Bachmayer
Rakos, MRZ-1-3, rostrum 15X

4. Galathea weinfurteri Bachmayer
Ors vezér tere, MOE-33-1, carapace 13X

5. Galathea weinfurteri Bachmayer
Rakos, MRZ-1-4, carapace, Bopyridae-infected 7.4 X
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PLATE XXII11

. Petrolisthes magnus n. sp. Holotvpe

Rakos, MRZ-2-1, carapace 4.5X

Petrolisthes magnus N. sp. Paratype

Rakos, MRZ-2-2, carapace 5X

Petrolisthes magnus Nn. sp. Paratype

Rakos, MRZ-2-5, carapace, Bopyridae-infected 8X

Petrolisthes boscii (ATTHOOLL)
Arabie, leg. Bosostte et Perez. det. Nobili 1905, gift of Mus. Natl. Hist. Nat. Paris,

carapace 7X
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PLATE XXIV

. Petrolisthes magnus Nn. sp. Paratype

Rakos, MRZ-2-9, left chela 4.7 X

. Petrolisthes magnus Nn. sp. Paratype

Rakos, MRZ-2-8, carpus of left cheliped 8.8 X
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PLATE XXV

1 -3. Petrolisthes bo.sc.ii (Audoin)
Arabie, leg. Bonnie et Perez, det. Nobili, gift of Mus. Natl. Hist. Nat. Paris, left chela and

carpus 7X

4. Petrolisthes magnus n. sp. Paratype
Rakos, MRZ-2-6, carpus of right cheliped 8.5X

5. Petrolisthes magnus Nn. sp. Paratype
Rakos, MRZ-2-10, carpus of left cheliped 8.8 X
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PLATE XXVI

Petrolisthes haydni n. sp. Holotype
Gross-Hoéflein, NHMYV, carapace, 22X

Petrolisthes haydni n. sp. Paratype
Gross-Hoflein, MNH-14, carapace 12X
Petrolisthes haydni n. sp. Paratype
Gross-Hoéflein, MNH-1-3, carapace 10X

. Petrolisthes haydni n. sp. Paratype

Zebegény, MZZ-1-1, right chela 5.5X
PetrolistJies haydni n. sp. Paratype
Gross-Hoéflein, MNH-1-8, carpus of right cheliped
Petrolisthes haydni n. sp. Paratype
Gross-Hoflein, MNH-1-3, front 23X

Petrolisthes haydni n. sp. Paratype
Gross-Hoflein, KMNH-1-9, right propodus 8X

10.5X
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PLATE XXVII

Pisidia kokayi (Muller) Holotype
Tétény-plateau, MB-2-1. carapace 15.5X
Pisidia kokayi (Muller)

Rakos, MRZ-18-1, carapace 14.8X

. Pisidia kokayi (Muller)

Zebegény, MZZ-2-1, carapace 21X
Pisidia kokayi (Muller)
Rakos, MRZ-18-2, carapace, Bopyridae-infected 15X

Pisidia cf. kokayi (Muller)
Torokmez8, MTZ-1-1, carapace 16.5X
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PLATE XXVIII

1 Pisidia cf. kokayi (Muller)
Torékmezs6, MTZ-1-2. carapace, rubber cast of external mould 14 X

2. Pisidia cf. kokayi (Muller)
Torokmez6, MTZ-1-2, carapace 14X

3. ?Pisidia cf. kokayi (Muller)
Torokmez6, MTZ-1-3, internal mould of left propodus 12.2X

4. Albunea asymmetrica (Muller) Holotype+ Paratype
MGY-2-1 and MGY-2-2, mosaic picture of carapace (holotype: left upper part 3.6 X, right

lower part 4X)

5. Albunea asymmetrica (Muller) Paratype
MGY-2-12, carpus 4.6 X

6. Albunea asymmetrica (Muller) Paratype
MGY-2-11, chela 4.3X
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PLATE XXIX

Dromia neogenica Muller

Did6sd, MDZ-3-1, rubber-cast of internal mould, carapace
Dromia neogenica Muller Holotype

Kerepesi ut, MKC-4-1, internal mould, carapace 2.5X

. Dromia neogenica Muller

Rakos, MRZ-16-2, right dactylus 5.8 X

Dromia neogenica Muller

Réakos, MRZ-16-1, right propodus 2.7 X
Dromia eotvoesi (Muller)

Rakos, MRO-3-1, left dactylus 5.5X

Dromia eotvoesi (Muller)
Gyakorl6 at, MGY-12-17 12.7X

18X
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PLATE XXX

. Dromia eotvoesi (Mulleb)

Gyakorlé at, MGY-12-1, carapace 4.75X

Bromia eotvoesi (Muller) Holotype
Tétény-plateau, MFA-1-1, carapace 5.7 X

. Bromia eotvoesi (Muller)

Gyakorlé at, MGY-12-17, left propodus 12.7 X

. Bromia eotvoesi (Muller)

Rakos, MRO-3-1, left chela 4.8 X
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PLATE XXXI

Kromtitis koberi (Bachmayer — Tollmann) Holotype
Gross-Hoflein, ;NTHWV, carapace 3.5 X

Kromtitis koberi (Bachmayer — Tollmann)

Visegrad, MV-5-2, rubber cast, carapace 3.3 X
Kromtitis koberi (Bachmayer — Tollmann)

Visegrad, MV-5-3, carapace 7.7X

Kerepesid viai Mutter Holotype

Kerepesi ut, MKC-3-1. carapace 4.8 X

. Kerepesid viai Mualler

Ors vezér tere, MOE-30-3, carapace, left part of the mosaic is mirror i

ge 95X
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PLATE XXXII

1 Kerepesid rial Mualler
Ors vezér tere, MOE-30-3, carapace, right part of the mosaic is mirror image 9.5X

2. Kerepesid vim Muller
Kerepesi Uut, MKC-3-7, carapace 3.7 X

3—4. ?Kerepesid viai Muller
Ors vezér tere, MOE-30-2, left chela 8.1 X

5—6. Dromiidarum n? gén. n. sp.
Toérokmezd, MTZ-23-1. decorticated carapace and rubber cast 5X

7. Dromiidarum. n? gen. n. sp.
Toérokmez8, MTZ-23-2, rubber cast of frontal part 9X
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PLATE XXXII1

1..2. Dyn8ineue emiliae Ms11er Holotype
lasen, leg. E. Kojijmdgieva, coli. Univ. Sofia, carapace 3.9X
3—4. Dynomene emiliae Muller
Gross-Hoflein, MNH-4-1, carapace 2.8 X
5. Dynomene emiliae Multier
Gross-Hoflein, MNH-4-2, carapace 5.4 X

6. Dynomene emiliae Multier
Visegrad, MV-4-2, carapace 5.4 X
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PLATE XXXIV

1—3. Dorippe margaretha Léreiithey Holotype
Rakos, unidentified layer, M 25 FI, leg. Lérenthey, internal mould of a carapace 3.5X

4—5, Dorippe margaretha Lorenthey
Tétény-plateau, MDG-14-1, 3.8X
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1—2
3—5
6.
7.
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PLATE XXXV

. Calappa praelata Lérenthey Holotype

Matraverebély-Szentkut, M 27 FI, leg. KoszKy, carapace 2.6 X

. Calappa cf. praelata Lérenthey

Oslip, sand-pit Bauer, MOS-1-1, leg. Steininger and Muller, right dactylus 45X

Calappa cf. praelata Lérenthey

Oslip, sand-pit Bauer, MOS-2-1. leg. Steininger and Muller, right dactylus with proximal
lobe 45X

Calappa praelata Lérenthey )
Matraverebély-Szentkdt, M 63/310 NMO, leg. Streda, right dactylus 13X
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PLATE XXXVI

Calappa granulata (Linnaeus)
Sicily, leg. Solt, right carpus and propodus 2.6 X

Calappa granulata (Linnaeus)
Sicily, leg. Solt, carapace 2.2 X

. Calappa granulata (Linnaeus)

Sicily, leg. Solt, right dactylus 5X

Calappa cf. praelata LOrenthey
Szoh- Kérék-hegy, MSK-1-1, right propodus 3X
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PLATE XXXVII

Calappa heberti Brocchi
Rakos, unidentified layer, M 26, FT, carapace

Calappa heberti Brocchi
Rakos, unidentified layer, M 26, FI, carapace

Calappa heberti Brocchi
Rakos, MR8-12-3, carapace 12X

. Calappa heberti Brocchi

Erdési ut, MER-5-2, right dactylus 4X

37X

1.2X
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PLATE XXXVIII

Calappa heberti Beocchi
Rakos, MRF-5-1, carapace with fragments of chelae 0.95 X

Calapj>a heberti BkoceWi
Rakos, unidentified layer, M 2379 FI, fixed finger of left projjodus 16X

. Calappa heberti Beocchi

Rakos, unidentified layer, M 26 FI, right chela with carpus 2.7X and 18X

Calappa heberti Beocchi
Gyakorloé at, MGY-14-6, merus 3X

Calappa heberti Beocchi
Rakos, unidentified layer, M 2379 FI. left chela with carpus 1.6 X
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1—2.

200

PLATE XXXIX

Mursia lienharti (Bachmayer)
Gyakorl6 at, MGY-17-1, leg. Soit, carapace 5.6X

Mursia lienharti (Bachmayer)
Kerepesi Ut MKC-1-5, carapace 2.8 X
Mursia lienharti (Bachmayer)

Rakos, MR8-20-5. left dactylus 8.5X
Mursia lienharti (Bachmayer)

Rakos, MR8-20-1, right propodus 8.5 X
Mursia lienharti (Bachmayer)

Rakos, MR8-20-2, right propodus 4X
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PLATE XL

1—3. Mursia lienharti (Bachmayer)
Ors vezér tere. MOE-33-1, right dactylus 7.5X

4. Mursia armata de Haan
Indonesia, leg. and det. Krempf, Mus. Nat. Hist. Nat. Paris, right dactylus 3.5X

5. Mursia lienharti (Bachmayer)
Rakos, MR8-12-3, fragment of right propodus with fixed finger 8X

6. Mursia lienharti (Bachmayer)
Rakos, MR8-12-4, left propodus 8X
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PLATE Xbl

Matula brocchii Glaessner
Gyakorlé ut, MGY-13-1, carapace 2.8 X

Matuta brocchii Glaessner
Gyakorlé ut, MGY-13-2, caragjiace 5.6 X

. Matuta brocchii Glaessner

Rakos, MR45-2-1, carapace 3.7X

M atuta brocchii Glaessner
Gyakorlo ut. MGY-13-10, stridulating ridges on left propodus

9X
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PLATE XLH

1— 3. Matuta brocchii Glaessner
Gyakorl6 at, MGY-13-11, left carpus and propodus 4.8X

4—5. Matuta brocchii Glaessner
Gyakorl6 ut, MGY-13-10, right dactylus 9X
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PLATE XLI

1—2. Ebalia vanstraeleni Bachmayer Holotype
Deutsch-Alfenburg, NHMW, carapace (internal mould) 12X

3—4. Ebalia oersi Muller Holotype
Ors vezér tere, MOE-4-1, carapace 13.8 X, 10X

5- 7. Ebalia oersi Muller
Ors vezér tere MOE-4-10, carapace 11X

8. v"EbaIia oersi Muller
Ors vezér tere. MOE-4-11, female abdomen 11 X

208
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PLATE XLIV

Ebalia sp. 1.
Torokmezd, MTM-1-1, external mould of a carapace 14X

. Ebalia sp. 2

Zebegény, MZzZZz-2-1, internal mould of a carapace 22X

Ebalia sp. 3.
Zebegény, MzZ-3-1, internal mould of a carapace 22X

'Ebalia’ hungarica Multter Holotyjje
Tétény-plateau, MB-3-1, carapace 10X
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PLATE XLV

. ‘Ebalia’ hungarica Muller

Rakos, MR8-18-1, carapace 8.1X

. ‘Ebalia’ hungarica Muller

Tétény-plateau, MBH-5-1, carapace 6X
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PLATE XLVI

Andorina elegans Lobenthey Holotype

Budapest. Telepy utca, M 30 FI, leg. Moesz, carapace 7.7 X
Andorina elegans Lsbinteey Holotype

Budapest, Telepy utca, M 30 FI, leg. Moesz, detail of surface 18X
? ‘Palaeomyra’ globulosa (Mulleb)

Budapest, Ors vezér tere, MOE-14-26, female pleon 8.8 X

Ranidina rosaliae Bittnei:
Goérna Mitropolia, Bulgaria, coll. Univ. Sofia, leg. K ojtjmdgieva, carapace

25X
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PLATE XLVII

1—2. ‘Palaeomyra’ globulosa (Muller) Holotype
Tétény-plateau, MA-1-1, carapace 9X
3—5. ‘Palaeomyra’ globulosa (Muller)
Ors vezér tere, MOK-14-1, carapace 4.7 X

6. ‘Palaeomyra’ globulosa (Muller)
Ors vezér tere, MOE-14-2, carapace 6.2X

7. ‘Palaeomyra’ globulosa (Muller)
Ors vezér tere, MOE-14-25, right carpus and propodus 8X

216
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PLATE XLVIII

Maja biaensis L6renthey
Bia, unidentified layer, MN-1-], carapace 0.95X

Maja biaensis Lérenthey
Ors vezér tere, MOH-9-1, rostrum of carapace 11X

. Maja biaensis L6renthey

Gyakorl6 at, MGY-23-1, carapace 11X

. Maja biaensis L6renthey

Ors vezér tere. MOE-20-1, carapace 1.1 X



219



220

PLATE XLIX

Maja biaensis Lobenthey

Bia, unidentified layer, FI, plaster cast of lost holotype, carapace 0.95X
Maja biaensis Lésrenthey

Gyakorl6 at, MGY-23-3, left propodus 4X

Maja biaensis Lérenthey

Ors vezér tere, MOE-20-4, left dactylus 3.2X

. Schizophrys visegradensis n. sp. Holotype

Torokmez6, MTZ-20-1. carapace 4.4 X
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PLATE L

Schizophrys visegradensis n. sp. Holotype
Torokmezd, MTZ-20-1, rubber east of the external mould 4.4 X

Schizophrys visegradensis n. sp. Paratype
Térokmezd, MTZ-20-2, rubber cast, carapace 4.4X
Schizophrys visegradensis n. sp. Paratype
Torokmez6, M12-20-3, rubber cast, carapace 4.4 X

Achaeus magnus Mullek Holotype
Ors vezér tere, MOE-5-1, carapace 3.8X

. Achaeus magnus Mullek Paratype

Ors vezér tere, MOE-5-4, right propodus 10X
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PLATE bl

1—2. Achaeus magnus Malleb, Paratype
Ors vezér tere MOE-5-3, carapace 3.8X
3—4. ‘Pisa’ oroszyi (Bachmayer)
Tétény-plateau, MB-12-1, carapace 5.6 X
5—6. ‘Pisa’ oroszyi (Bachmayer)
Tétény-plateau, MB-12-3, right carpus and propodus 5.6 X

224
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PLATE LII

1—2. ‘Pisa’ oroszyi (Bachmayer)
Tétény-plateau, MB-12-2, carapace 4.7 X

3. ‘Pisa oroszyi (Bachmayer)
Tétény-plateau, MB-12-4, carapace 4.2X

4. Micippa huugarira (L6rekthey) Holotype
Bia, unidentified layer, M 2330 FI, carapace 3.2X

5—6. Micippa hungarica (L6renthey) var.?
Réakos, unidentified layer, M 60/5964 iVMf), leg. Franzenatj, carapace 4.2 X
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PLATE LUI

1. Mici/pjia Jiungarica (Lseenthey)
Ors vezér tere, MOE-17-], carapace 3.1 X

2. Micippa /mngarica (Lérenthey)
Ors vezér tere, MOE-17-2, carapace 4.4X

3—4. Micippa hungurica (Lorerthey)
Ors vezér tere, MOE-17-3, carapace 5.2X

5. Parthenope szab6i Muti1er Holotype
Tétény-ijlateau, MDG-9-1, NMO, carapace 7X
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PLATE LIV

1—2. Parthenope szab6i Muller
Ors vezér tere, MOE-15-1, carapace 6.2 X

3. Parthenope szab6i Muller
Ors vezér tere, MOE-15-2, carapace 4X

4 -5. Parthenope szaboi Muller B
Ors vezér tere, MOE-15-11, left (nipper) dactylus 10X

6. Parthenope szab6i M a11er
Rakos, MRS-13-1, right propodus SX

7. Parthenope szabdéi Muller
Ors vezér tere, MOE-15-12. left (nipper) propodus and carpus 5.5X

8- 9. Parthenope szab6i Maller
Ors vezér tere, MOE-15-13, left propodus 7.3 X
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PLATE LV

1—2. Parthenope tetenyensis n. sp. Holotype
Ors vezér tere, MOE-16-1, carajjace 4.2 X

3—4. Parthenope tetenyensis N. sp. Paratype
Ors vezér tere, MOE-16-2, carapace 3X

5—6. Parthenope tetenyensis n. sp. Paratype
Ors vezér tere, MOE-16-3, carapace 10X

7. Parthenope tetenyensis n. sp. Paratype
Ors vezér tere, MOE-16-4, carapace 6.8 X
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PLATE LVI

1. Parthenope tetenyensis n. sp. Paratype
Ors vezér tere, MOE-16-16, right (crusher) chela 8X

2. Parthenope tetenyensis n. sp. Paratype
Galip (Burgenland), sand-pit Bauer, MOS-3-1, leg. Steininger and Multer, left (crusher!)
dactylus 9X
3. Parthenope tetenyensis n. sp. Paratype
Ors vezér tere, MOE-16-17. left (nipper) propodus 6X
4. Parthenope tetenyensis n. sp. Paratype
Ors vezér tere, MOE-16-18, left (nipper) dactylus 7X

5—7. Parthenope tetenyensis n. sp. Paratype
Ors vezér tere, MOE-16-19, right (crusher) dactylus 7X
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PLATE LVII

1 Cancer styriacus Bittner
Ors vezér tere, MOE-27-1, carapace 2.8X

2. Cancer styriacus Bittner
Diosd, MDZ-4-2, rubber cast of external mould, right lateral margin of carapace 6X

3—4. Cancer styriacus Bittner
Diosd, MDZ-4-1, carapace 2.5X
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PLATE LVIII

1. Cancer styriacus Bittner
Ors vezér tere, MOE-27-3, left projiodus 5.1X

2. Cancer styriacus Bittner
Ors vezér tere, MOE-27-4, right propodus, upper view 6X

3. Cancer illyricus Bittner (?= C. sismondai Meyer) Holotype
Zagor, Yugoslavia, coll. Univ. Graz, plaster cast of carapace 1.7 X

4. Miocyclus bulgaricus Multler Paratype
Oriakhovo, Bulgaria, coll. Univ. Sofia, leg. Kojimdgieva, No. Nt 533/b, carapace 2X

5. Miocyclus bulgaricus Mutter Holotype
Oriakhovo, Bulgaria, coll. Univ. Sofia, leg. Kojumdgieva, No. Nt 533/a, carapace 2X

6. Miocyclus bulgaricus Muller Holotype
Oriakhovo, Bulgaria, coll. Univ. Sofia, leg. Kojumdgieva, No. Nt 533/a, part of right antero-

lateral margin 7X
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PLATE LIX

“Cancer” szontaghii Lgrenthey Holotype

Tasadf6, Transsylvania, Rumania. M 35 FIl. leg. Szontagh, complete specimen 1.7 X

“Cancer” .szontaghii L6renthey Holotype
Tasadf6, Transsylvania, Rumania, M 35 FIl. leg. Szontagh, right chela 2X

“Cancer” szontaghii Lé6renthey
Tasadfé, M 2451 FI. leg. Szontagh, frontal part of carapace
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PLATE LX

1. "Cancer” szontaghii Lérenthey
same specimen as on pl. LIX. fig. 1., basis-ischium of right 3rd maxilliped 9X
2. “Cancer” szontaghii L6renthey
same specimen as on pl. LI1X. fig. 5., ventral side 2.5X
3—5. Pirimela lorentheyi (Muller) Holotype
Tétény-plateau, MB-4-1, carapace 3.8 X
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PLATE LXI

. Trachypirimela grippi (Muller)

Holotype of T. radula

Tétény-plateau, MDG-15-2 (= MA-1-1), NMO, carapace 12X
. Trachypirimela grippi (Muller)

Ors vezér tere. MOM-28-1, carapace, lateral view 12X
. Trachypirimela grippi (Muller)

Ors vezér tere, MOM-28-1, carapace, dorsal view 15X
. Trachypirimela grippi (Muller) Holotype
Tétény-plateau, MDG-15-1 (= MG-3-1). carapace 9X
. Trachypirimela grippi (Maller)

Tétény-plateau, MJL-12-1, carapace 8X
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PLATE LXII

1—2. Portunux monspcliensis (A. Milne-Edwards)
Kishajmas-Szatina, railway cut, MKS-]-]. leg. So1t, carapace, ventral side 15X

3—4. Portunus neogetiicus Mutleu Holotype
Gyakorlé ut, MGY-3-1, carapace 3.8 X

5. Portunus (Monomia) miocaenicus n. sji. Holotype
Rakos, MRO-10-1, carapace 3.8X
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PLATE EXUI

Charybdis (Goniosupradens) mathiasi n. sp. Holotype
Rakos, MRZ-5-1, carapace 17X

Charybdis (Goniosupradens) mathiasi n. sp. Paratype
Rakos, MRZ-5-2, carapace 11X

Charybdis (Goniosupradens) mathiasi n. sp. Paratype
Rakos, MRZ-5-3, rubber cast, carapace 1.4X
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PLATE LXIV

1 Charybdis (Goniosupradens) mathiasi Nn. sp.
same specimen as on pl. LXII1. fig. 3.. postfrontal part 5X

2. Charybdis (Goniosupradens) mathiasi n. sp. Paratype
Rakos, MRZ-5-11, right chela 3.6X

3 -5. Charybdis (Goniosupradens) mathiasi n. sp. Paratype
Rékos, MRZ-5-12, left chela with carpus 1.95X
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PLATE LXV

. Thalamila fragilis Muller Holotype

Gyakorl6 uat, MGY-4-1, fragment of carapace 5.2 X
. Thalamila fragilis Muller

Réakos, MRR-10-1, carapace 2.9 X

. TThalamita fragilis Muller

Gyakorloé ut, MGY-4-4, left part of a carapace C.5X
. Thalamila fragilis Muller

Rakos, MRO-8-1, carapace 3X

. Thalamila fragilis Muller (subspecies?)

Rakos, MR8-17-1, carapace 4.9X
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PLATE LXVI

. Thalamita fragilis Muller

Rakos, MRF-10-5, right chela with carpus 4.5X

. Thalamita fragilis Muller

Ors vezér tere, MOH-11-1, -2, right fixed fingers 5.1 X
Thalamita fragilis Malter

Gyakorl6 ut, MGY-4-6, right dactylus 6.1 X
Necronectes schaffen Glaessner

Diosd, MDZ-10-1, carapace, median regions 1.05X

Necronectes schafferi Glaessner
Diosd, MDZ-10-1, carapace, frontal part 19X



255



PLATE LXVII

. Thalamita Nn? sp.

Rakos, MRZ-13-1, carapace 2.6 X

. Charybdis (Ooniosujiradens) mathiasi N. sp.

Rakos, MRZ-5-12, right projiodus with carpus 1.7 X
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PLATE LXVIII

. Bakosul carupoides n. gen. n. sp. Holotype

Gross-Hoflein, NHMW, rubber cast of external mould, carapace 4.5X

Bakosia carupoides n. gen. n. sp. Paratype

Rakos, MRZ-14-1, carapace 4.1 X

Bakosia carupoides N. gen. n. sp. Paratype

Réakos. MRZ-14-16, left propodus with fragment of dactylus 5.4 X

Bakosia carupoides n. gen. n. sp. Paratype
Rakos, MRZ-14-1 7, left propodus with dactylus 5.4 X

. Bakosia carupoides N. gen. n. sp. Paratyjje

Rakos, MRZ-14-18, right chela with dactylus and carpus 3.6 X
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PLATE LXIX

?Necronectes schafferi Glaessner
Rakos, MRZ-19-1, right chela 1.8X

Liocarcinus rakosensis (Lorenthey) Lectotype
Rakos, unidentified layer, M 2328/a FI, leg. Lorenthey, carapace 4.5X

Liocarcinus rakosensis (Lorenthey)

Ors vezér tere, MO 1é-2i-1, carapace with straight frontal margin 3.8 X

Liocarcinus rakosensis (Lorenthey)
Ors vezér tere, MOE-21-2, carapace with typical front 5.9 X

Liocarcinus rakosensis (Léorenthey)
Ors vezér tere, MOE-21-3, carapace 5.9 X
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PLATE LXX

Liocarcinus rakosensis (Lorenthey)
Ors vezér tere, MOE-21-46, right projjodus with carpus 4.6X

Liocarcinus rakosensis (Lorenthey)
Ors vezér tere, MOH-10-1, left palm 7.5X

Liocarcinus rakosensis (Lorenthey)
Ors vezér tere, MOE-21-47, left (crusher) dactylus 6.9 X

Liocarcinus rakosensis (L6renthey)
Ors vezér tere, MOE-21-48, left (nipper) propodus 7.7 X
Liocarcinus rakosensis (Lorenthey)
Ors vezér tere, MOE-21-49, left (nipper) dactylus 8.5X

Liocarcinus rakosensis (Loreitthey)
Ors vezér tere, MOE-21-50, left (nipper) fixed finger 8.5X

. Liocarcinus rakosensis (L6rekthey)

Ors vezér tere, MOE-21-51, right dactylus 8.5X
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PLATE LXXI

1—2. Liocarcinus oroszyi (Bachmayer) Holotype
Deutsch-Altenburg, NHM.W, leg. K. Oroszy, carapace 6.1X

3—A4. Liocarcinus leuehni (Bachmayer) Holotype
Deutsch-Altenburg, NHMW, carapace 5.5X
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PLATE LXXI1

1 -3. Miopipus pygmeus (Brocchi) n. gen.
Keresztari at, MEG-16-1, carapace, 10.1X

4. Miopipus pygmeus (Brocchi)
Kereszturi at, MEG-16-2, 10.1 X
5- 7. 'Xaiva’ bachmayeri n. sp.
Ors vezér tere, MQE-26-1, carapace 4.8 X

8. ?'Xaiva’ bachmayeri n. sp.
Ors vezér tere, MOE-26-3, left propodus 7.5 X
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PLATE LXXII11

1—3. Mioxaiva psammophila Muller Holotype
Gyakorl6 ut, MGY-5-1, carapace, the right side of the mosaic picture is a mirror image 11X

4. ‘Lissocarcinus’ szoeraenyiae (Muller)
Diosd, MDX-3-1, carapace, internal mould 5.2X

5—6. ‘Lissocarcinus’ szoeraenyiae (Muller) HOIOt”ype
Tétény-plateau, MDG-18-1 (=MD-1-1), NMO, carapace 3.4X

7. ICarupa cf. tenuipes Dana
Visegrad, MV-6-1, carapace 2.7 X
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PLATE LXXIV

1—2. Actaea turcocampestris n. sp. Holotype
Fert6rakos, drilling FRK-21, 268 m, MFR-1-1, carapace 11X

3--4. Actaea turcocampestris n. sp. Paratype
Torokmez6, MTZ-10-4, right chela 5.8 X

5. Actaea turcocampestris n. sp. Paratype
Torokmez6, MTZ-10-1, rubber cast, carapace 8.6 X
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PLATE LXXV

1. Garpilius antiquus Glaessner Holotype
Baden-Rauchstallbrunngraben, No 1860/8, NIIMW, internal mould, carapace 2.2X

2—3. Garpilius antiquus Glaessnek
Torokmez6, MTZ-21-1, internal mould, carapace 2.3 X

4. Garpilius antiquus Glaessner
Visegrad, MV-11-2, front of carapace 6.8 X

5. Garpilius antiquus Glaessner
Visegrad, MV-11-9, right propodus 2X
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PLATE LXXVI

1 Chlorodiella mediterranea (L6renthey) Lectotype
Rakos, M 2327/a FI, same layer as MRZ (coral-layer), carapace 5.5 X

2. Chlorodiella mediterranea (L6renthey)
Rakos, MRZ-6-2, carapace 6.8 X

3—4. Chlorodiella mediterranea (L6renthey)
Rakos, MRZ-6-1, carapace 4.2X

5. Chlorodiella mediterranea (L&renthey)
Rakos, MRZ-6-101, right propodus with carpus 5.3X

6. Chlorodiella mediterranea (L6renthey)
Rakos, MRZ-6-102, left chela with carpus 5.3 X
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1
2.
3—4
5.
6—7

270

PLATE LXXVII

Chlorodiella mediterranea (L6renthey)
same specimen as on pl. LXXVI. fig. 5.
Chlorodiella mediterranea (Lseenthey)
same specimen as on pi. LXXVI. fig. 6.

. Chlorodiella mediterranea (L6renthey)

Rakos, MRZ-6-103, right dactylus 0.3 X

Chlorodiella mediterranea (Lérenthey) tetenyensis n. ssp.

Rakos, MRZ-19-1, carapace 8.5X

. Chlorodiella mediterranea (L&renthey) tetenyensis n. ssp.

Rakos, MRZ-19-2, carapace 4X

Holotype

Paratype
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PLATE LXXVIII

. Chlorodiella loczyi n. sp. Holotype

Rakos, MRZ-7-1, carapace 13.6X
Chlorodiella loczyi n. sp. Paratype
Rakos, MRZ-7-3, carapace 12X
Chlorodiella juglans n. sp. Holotype
Diésd, MDZ-11-1, caraj>ace 6.3 X

Chlorodiella juglans n. sp. Holotype
Di6sd, MDZ-11-1, cast of external mould 6.3X
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1—2.
3.
4—6
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PLATE LXXIX

Daira speciosa (Reuss)
Rakos, MRZ-12-1, carapace 4.2 X

Dalra speciata (Reuss)
Térokmezd, MTZ-6-2, east of carapace 2.9 X

Dalra speciosa (Reuss)

Toérokmezd, MTZ-6-4, right palm and carpus, internal mould and cast of external mould 3X
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PLATE LXXX

1 Dalra speciosa. (Rettss)
Térokmez6, MTZ-6-1. internal mould of carajjace 2.5X

2. Daira speciosa (Reuss)
R&kos, MRZz-12-2, surface of carapace 10X

3 -5. Haydnella steiningeri n. gen. n. sp. Paratype
Gross-Hoflein, MNH-9-3, right chela with carpus 4.9X
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PLATE LXXXI

1—3. Haydnelia sleiningeri n. gen. n. sp. Holotype
Gross-Hoflein, NHMW, carapace 7.9X

4. Haydnelia steiningeri n. gen. n. sp. Paratype
Gross-Hoflein, MNH-9-2, cast of external mould, carapace 5.9 X

5—6. Panopeus wronai n. sp. Paratype
Gross-Hoflein, MNH-10-6, fingers 8.6 X
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PLATE LXXXII

1—2. Panopeus wronai n. sp. Holotype
Gross-Hoflein, NHMW, cast of external mould 1.8X

3—4. Panopeus wronai n. sp. Paratype
Gross-Hoflein, .YIN!1-10-2. cast, carapace 2.9X
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PLATE LXXXIII

1 Pan6peus wronai n. sp.
same specimen as on pl. LXXXI. figs. 5., 6, rubber cast of palm, original fingers 5X

2—4. Panopeus wronai n. sp. Paratype
Gross-Hoéflein, MNH-10-2, internal mould of carapace, cast of chela 2.9X

5. ‘Pilodius’ vulgaris (Graessner) Holotyjje
Baden-Rauchstallbrunngraben, No 1927 1 2, NHMW, carapace 4.8 X

6. ‘Pilodius’ vulgaris (Graessner)
Zebegény, MZZ-7-1, carapace 11.5X
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PLATE LXXXIV

‘Pilodius’ vulgaris (Glaessner)

Zebegény, MZZ-7-S, right chela with carpus 9.5X
‘Pilodius' vulgans (Glaessner)

Zebegény, MZZ-7-9. right palm 7.4X

‘Pilodius’ vulgaris (Glaessner)

Zebegény, MZZ-7-2, frontal part of carapace 7.4 X

Trapezia glaessneri Muller
Visegrad, MV-1-12, merus of right cheliped 10.5X

Trapezia glaessneri Muller
Visegrad, MV-1-5, fragment of left propodus 6X
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PLATE LXXXV

1 Trapezia glaessneri Muller Holotype
Visegrad, MV-1-1, part about the right orbit 10.5X

2. Trapezia glaessneri Muller Holotype
Visegrad, MV-1-1, carapace 5X

3. Trapezia glaessneri Muller Paratype
Visegrad, MV-1-2, carapace 7.8 X

4. Trapezia glaessneri Muller Paratype
Visegrad, MV-1-3, carapace 4.5X

5—7. Xantho moldavicus (Yanakevich)
Wcglinek, Poland, MWE-3-3, right (crusher) dactylus 7.5X

8. Xantho moldavicus (Yanakevich)
Wecglinek, Poland, MWE-3-4, leg. K rach, right (crusher) fixed finger 7.5X
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PLATE LXXXVI

1—2. Xantho moldavicus (Yanakevich)
Wcglinek, Poland, MWE-3-1, carapace, leg. K rach 99X

3. Xantho moldavicus (Yanakevich)
Ors vezér tere, MOE-31-8, right chela with propodus 9.5 X

4. Xantho moldavicus (Yanakevich)
Diosd, MDZ-8-1, rubber cast, carapace 4.9 X

5. Xantho moldavicus (Yanakevich)
Wcglinek, Poland, MWE-3-5, right (nipper) dactylus 7.5 X
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PLATE LXXXVII

1. Xantho moldaviciLS (Y anakevich)
Kerepesi at, MKC-19-1, carapace 13.8 X

2. Pilumnus mediterraneus (L6renthey)
Ors vezér tere, MOE-18-1, carapace 135X

3. Pilumnus mediterraneus (L6renthiiy) Lectotype
Rakos, unidentified layer, M 31/a FI, leg. Lé6renthey carapace 4.95X

4. Pilumnus mediterraneus (L6renthey)
Ors vezér tere, MOE-18-57, right chela 7X

5. Pilumnus mediterraneus (L6renthey)
Ors vezér tere, MOE-18-58, right dactylus 7.8 X
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PLATE LXXXVIII

1 Pilumnus mediterraneus (L6renthey)
Ors vezér tere, MOE-18-2, carapace 3.2X

2 -3. Pilumnus mediterraneus (L6renthey)
Ors vezér tere, MOE-18-3, carapace 5X

4. Pilumnus mediterraneus (LOrenthey)
Ors vezér tere, MOE-18-59, left (nipper) chela with carpus 7.8 X

5. Pilumnus mediterraneus (L6renthev)
Ors vezér tere, MOE-18-60, right chela 8.4X
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PLATE LXXXIX

1 Actumnus telegdii (Mari1er) Holotype
Tétény-plateau, MDG-23-1 (MG-4-1), carapace 12X
2—3. Actumnus telegdii (Muller)
Ors vezér tere. MOE-19-1, carapace 4.1 X

4. Actumnus telegdii (Muller)
Ors vezér tere, MOE-19-29, left (nipper) chela with carpus 7X

5. Actumnus telegdii (Muller)
Ors vezér tere, MOE-19-30. left (crusher!) chela 9.4X
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PLATE XC

1 -2. Aclumnus telegdii (Muller)
Ors vezér tere, MOE-19-2, carapace 6X

3. Aclumnus telegdii (Muller)
Ors vezér tere, MOE-19-31, right (crusher) chela with carpus 9.2 X

4 -5. Aclumnus telegdii (Muller)
Ors vezér tere, MOE-19-32, left (crusher) dactylus 7.2X

6—7. Aclumnus Nn? sp.
Zebegény, MZZ-5-1, carapace 13.5X
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PLATE XCI

1—3. e&labropilumnus’ n. sp.
Torokmez6, MTZ-8-1, carapace, fig. 3. rubber cast 6.7 X

4—5, 'Pilumnopeus’ tetenyensis n. sp. Holotype
Tétény-plateau, MB-16-1, carapace 12.7X
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PLATE XCIlI

1 Pilumnopeus paratethyensis n. sp. Holotype
Rakos. MRZ-10-1, carapace 16.2X

2. Pilumnopeus paratethyensis n. sp. Paratype
Rakos, MRZ-10-2, front of carapace 16.2 X

3—4. Pilumnopeus paraiethyensis n. sp. Paratype
Rakos, MRZ-10-3, carapace 10.3X

5. Pilumnopeus paratethyensis Nn. sp. Paratype
Rakos, MRZ-10-4, carapace 11X

6. ?Pilumnopeus paratethyensis Nn. sp.
Rakos, MRZ-10-18, right palm with carpus 11 X
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PLATE XCIII

1. Geryon cf. latifrons van Straelen
Thokoly at, drilling Z-2, 36.3 m, MTT-1-1, carapace 3.2X

2—3. Goneflax cf. gnlderi Bachmayer
Oriakhovo, Bulgaria, coll. Univ. Sofia, leg. Kojttmdgieva, carapace 5X

4. Pachygrapsus hungaricus Muller
Rakos, MRZ-4-18, left propodus 6.7 X
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PLATE XCIV

1—2. Pachygrapsus hungaricus Multer Holotype
Tétény-plateau, MB-5-1, carapace 10X
3. Pachygrapsus hungaricus Muller Paratype
Tétény-plateau, MB-5-2, carapace 6.2X
4. Pachygrapsus marmoratus (Fabricius)
Adriatic Sea, leg. Murt1er, carapace 4.8X

5. Pachygrapsus hungaricus Muller
R&akos, MRZ-4-1, carapace 4.8 X

6. Pachygrapsus hungaricus Maller
R&akos, MRZ-4-2, carapace 9.5X

7. Pachygrapsus hungaricus Muller Paratype
Tétény-plateau, MB-5-3, carapace 6.2 X
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PLATE XCY

. Brachynotus februarius Murter Holotype

Tétény-plateau, MB-6-1, NMO, carapace 11X
Brachynotus februarius Muliler Paratype
Tétény-plateau, MB-6-2, carapace 6.8 X
Brachynotus februarius Mutter
Tétény-plateau, MB-6-4, carapace 8X
Brachynotus februarius Mutter Paratype
Tétény-plateau, MB-6-3, carapace 13X

M Xerophthalmus vindobonensis Glaessner
Mez6 Imre at drilling H-34, 32.6 m, MH34-1-4, right fixed finger

13.6 X
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PLATE XCVI

1. Macrophthalmus vindobonensis Glaessner
Mez6 Imre Gt drilling H-34, 33 m, MH34-1-1, carapace 4.9X

2. Macrophthalmus vindobonensis Glaessner
Mez8 Imre at drilling H-34, 33 m, MH34-1-1, posterolateral part 10X

3. Macrophthalmus aquensis A. Milne-Edwards-Brocchi
Aix, Syntype, Mus. Natl. Hist. Nat. Paris, rubber cast, carapace 5.1X

4, Macrophthalmus vindobonensis Glaessner
Mez8 Imre at drilling H-34, 25.8 m, MH34-1-2, carapace 4.9X

5. Macrophthalmus vindobonensis Graessner
Mez8 Imre Gt drilling H-34, 32.6 m, MH34-1-5, left dactylus 13.6X
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PLATE XCVII

1., 3. Crossotonotus diosdensis n. sp. Holotype
Dio6scl, MDZ-15-1, carapace 15X

2. Crossotonotus diosdensis n. sp. Holotype
Di6ésd, MDZ-15-1, rubber cast of external mould 15X

4. Crossotonotus diosdensis n. sp. Paratype
Di6osd, MDZ-15-2, rubber cast of external mould 6X

5. Crossotonotus diosdensis n. sp. Paratype
Diésd, MDZ-15-2, carapace (iX

6. Palicus sp.
Ors vezér tere, MOE-32-2, right side, mirror image, carapace 12X

7. Palicus sp.
Ors vezér tere, MOE-32-1, rubber cast of inner surface of poorly preserved carapace 15X
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