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A TENGELIC 2. SZ. FURAS BADENI ES SZARMATA
MOLLUSCA FAUNAJA

BoHNNE HAvas MARGIT

A Tengelic 2. sz. furds 678,4—845,0 m-ig terjed§ szakaszdanak makrofau-
najat vizsgiltam. A 726,4—845,0 m-ig hardntolt képzédmények jellegzetes
bédeni tengeri faunat tartalmaztak, mig 678,4—718,1 m-ig terjedd szarmata ré-
tegekben ()lvan csokkentsésvizi faunat figyelhettiink meg, mely tobb 1), a hazai
szarmatébél korabban nem ismert formét tartalmazott. A firds 845,0 m-nél
mélyebb szakaszabol puhatestii fauna nem keriilt eld.

A makrofauna osszetételét vizsgalva megdllapithatjuk, hogy uralkodd
szerepiik a Molluscdknak van, bar eloszlisuk nem egvenletes. Kiséretiikben
Serpula-féléket (I. tabla 1), halmaradvanyokat (otholith, halpikkely) és szenes
novényi maradvanyokat (I. tabla 2.) flgyelhettunk meg. Az egyes taxonok
mélység szerinti mennyiségvaltozasit megjelenési sorrendben az 1. tdblazat
tartalmazza.

A makrofauna biosztratigrafiai értékelése

A béaddeni k(‘p/odmenyel\ talnyomoérészt agyagos aleurit, agyagmérga,

ill. homokos agyagmarga formédjiban ]elentl\e7nel\, amihez két, ill. harom jol

Jelleme7heto eltérd alkotéelemekbdl all6 faunatarsasig kapesolddik (A mussium

cristatum  badense—Chlamys multistriata; Anzussmm denudatum;  Corbula
gibba—Serpula ).

a) A legmélyebb makrofauna-tartalmi minta, melyre (a tipusnal nagyobb
méretli) Amussium cristatum badense és Chlamys multistriata jelenléte a Jellem-
zG, 845,0 m-bél valé. Biosztratigrafiai szempontbdl egyik faj sem mond sokat
hosszt fajoltGje miatt. A Paratethys teriiletén a kozépsG-oligocéntdl, ill. az
eggenburgitol a badeni felsd rCS/éiv, megfeleld faciesviszonyok esetén, minde-
niitt el6fordulhatnak. Meg kell azonban emliteni, hogy az Amussium cristatum
badense — a Kozépss- J’aratethvsre vonatkozo6 adatok tanulsdga szerint — leg-
gyakrabban az als6-hédeni lagenidés z6ndhoz kapesolodik.

b) Hatarozott valtozds észlelhetd 823,0 m-nél, ahol egy 4j faunaegyiittes
jelentkezik, mely az Amussium denudatum megjelenésén, ill. domindnssd valasan
tulmenden, a korabbi faunaelemek elt(inésével, ill. a gazdagabb, szinesebb kis¢-
réfauna jelentkezésével jellemezhets. Leggyakoribbak a Lucina- és Venus-félék
(Myrtea spinifera, Lucina submichelotii, Loripes dujardini, Venus scalaris, V.
muldtilamella, Solenocurtus basteroti, Aporrhais alatus stb.).

Ebben a faunaegyiittesben jelentkezett egy olyan faj — a Palliolum zoel-
likoferi BirrNx. —, mely a hazai badeni képzédményekbdl eddig még nem volt
ismert, s melynek egyértelm(i meghatarozdsa a kis példanyszam és a gyenge
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1. tablazat — Table 1

Miocene macrofauna from the borehole Tengelic 2
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megtartasi éllap()’r miatt meglehetGsen bizonytalan volt. A probléma megoldé-
sat, ill. a jo megtartast osszehasonlité anyagot, a kés6bb mélyiilt Paks 2. sz.
furds adta, melynek hasonlé faciesii felsG-badeni l\opmdmcnvellml a faj tobb
példanya is elGkeriilt. A BrrrNER (1884) altal leirt taxon részletesebb ismerteté-
sét KocHANSKY-DEVIDE (1957) adta a medvednicai felsG-badeni agyagmérgabol
szarmazoé fauna kozlése soran.

Az Amussium denudatum dominancidajaval jellemezhetd faunaegyiittes
— mely a 823,4—751,0 m-ig_hardntolt szakaszbdl keriilt el —, t(ilnymﬁ(’)r("szt
hosszui fd]Olt()Jll fajokbol all. Tgv biosztratigrafiai szempontbdl nagy jelentdségii
a Palliolum ;()pllz/m/e/z el6fordulasa, melynek ('sz(')ldraj;-i elterjedése a Kozépsi-

Yaratethys déli részén felsG-badeni agyagmargara szoritkozik. Hasonld bio-
sztratigrafiai jelentGséggel bir, mint a Chlamys elini Zuizcu., mely a keleti
teriiletek felsé-badenijének legjellemzibb faja.

¢) A kovetkezd valtozas 732,2 m-nél jelentkezik, ahol a homokosabba valo

képzGdményekben egy olyan fauna veszi a4t az uralmat, melyre a kordbbi for-
mak elt(inésén tilmenden Serpula-félék, ill. a Corbule gibba tomegessé valdsa,
ralamint a szenes novényi maradvanyok megjelenése a jellemz6. A . gibha
tlirGképessége nagy. A letrperylszten.sebb formak kozé tartozik. Ma is ¢l az
Eszaki- Atla.ntll\umtol Ny-Afrikdig. Biosztratigrafiai szempontbdl tehat dltala-
ban érdektelen, de (l()lnlndnCldJaval. ill. tomegessé valasaval jelezheti bizonyos
kornyezeti tényezik szélséséges viltozdsat, s ezdltal kisebb teriiletegységeken
ill. medencéken beliil szintezésre is alkalmassa valhat. Igy példaul a Keleti-
Mecsek teriiletén, ahol a Szilagyi Formacié felsébb szakaszara éppen a Corbula-
félék jelentGs teriileten kovethetd uralkodova véldsa a jellemzd.

Mindezek alapjan feltételezhetjiik, hogy a 823,0--726,4 m-ig hardntoit
agvagmérgas, homokos agyagmargds képzédmények — melyekre az Amussium
denudatum, ill. Corbula—Serpule faunakozosségek a jellemzoek — felsG-badeni
kortiak. Ugyanakkor a mélyebb rétegekbdl szarmazé makrofaunardl esak annyit
<1lla]nthatunk meg, hogy als6-badeni jellegfi.

d) A corbulds homokos, agyagos rétegekre vékony szenes agyag kovetke-
zik, melybdl (723,1 m) szenes novényi maradvényok, szir- és levéllenyomatok,
valamint szdrazfoldi esiga maradvanyok (Archeozonites sp.) keriiltek els. Valo-
szinfileg ezek a rétegek a szarmata bdzisképzédményei, bar az elsd, biztosan
korjelzé makrofauna 718,0 m-bdl szdrmazik.

A szarmata képzddmények leggyakrabban aleuritos agyagmadrga,
ill. agyagmarga formajaban jelentkeznek, igen ]ellegzetes faunaegyiittesekkel,
melyel\ a Budajend 2. sz. firds feldolgozdsa sordn valtak ismertté, s melyek
hazai elterjedése eddigi — minden bizonnyal hidnyos — ismereteink szerint a
Zsambéki-medencére, valamint a Mecsek nyugati teriiletére korlatozédik (Bu-
dajend 2., 3., Magyarszék 3. sz. faras).

) Az .4/;//4 reflexa — Cardium inopinatum asszociacio a 718,1—701,2 m-ig
harantolt aleuritos agyagmdargas képzddmények jellemzdje. Az egyiittes do-
minans forméaja az Abra reflexa, melynek leggyakoribb kisérdje egy vékony,
viszonylag kis termetii Cardium-féle, a Cardium inopinatum Grisk. A fajt
GRISKEVICS irta le (1961) a ,,Karpatokon kiviili” agyagos-margas faciesii alsé-
szarmatabol. Hazai meg_fw\ eléseink szerint elGforduldsa az alsé-szarmatdara,
ill. annak alsé6 szakaszara korlatozodik és az Abra reflexa-val alkotott egyiittese
egyértelmiien a szarmata kezdetét jelzi. A C'. inopinatum a Keleti-Paratethys-
ben gyakori, de kizardlag az agyagos—margds kifejlodésti alsé-szarmata
(volhyniai) l\q»mdnwnvel\ben fordul el()
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h) A 692,0—690,0 m kozotti szakaszban megvéltozik a faunakép, a korab-
bi fajok eltiinnek, s kissé durvabb iiledékekben megjelenik a Tapes tricuspis, az
Ervilia dissita, Cardium vindobonense, Mactra eiclicaldi kiséretében.

¢) 685 m felett a finomabb iiledékek vdlnak uralkoddva, s belép egy 1]
Cardium faj, a Cardiwm gleichenbergense Pare (=C. transcarpalicum CRISK.)
mclvet Parp (1954) irt le a stdjerorszagi alsd-szarmata medence képzédményei-
bl (VIL tabla 2.). A faj megtalalhaté az egész Paratethys teriiletén, de leg-
gyakoribb a K-i rész agyagos—madrgas, finomszemfi iiled¢keiben. Elforduldsai
a volhyniai felsd, ill. a besszarabiai alemelet als6 szakaszara korlitozodnak. A C.
(/Zm(-lzcnbcquu se kiséretében megjelenik egy masik kis termetti Cardium-féle, a
C. suessi BArB. (KorLEszN1ROV 1935) faj is, me]velt(rj(‘(lt a Kozépso- Jaratethys
egész teriiletén, st a Keleti-Paratethys iiledékeibdl is ismert, s nem annyira
fajoltGje, mint inkabb gyakorisdga alapjan a besszardbiai alemelet alsé részére
jellemzé (11, tabla 3.).

680 m koriil egy olyan faunatirsasig valik domindnssa, melyre egyrészt
két aj Cardium faj belépése (C. sarmaticum Bawrn., C. pium Zuizcu.), masrészt
a C. gleichenbergense eltiinése, valamint a Tapes-,ill. Mactra-féick gvakoribba

valasa, esetenkénti egycdszam novekedése a jellemzG. A . sarmaticum viszony-
lag nagy méretii vékony héji forma, melyet Barpzor (1869) irt le (11. tabla 1.).
Ezzel szemben a C. pium apré termeti. Ezt Zs1zscsENko kozolte (1934) a K-i
Paratethys Boristeniai-oblébsl. Hazai tapasztalatok szerint ez az egyiittes a
szarmata felsG részére jellemzG, de hasonld adatokat figyelhetiink meg a
Paratethys egyéb teriileteirdl is.

Mindezeket osszefoglalva feltételezhetjiik, hogy a Tengelic 2. sz. fards
723,1 m-ben harantolt szenes agvag rétegei, valamint a felette kovetkezd
Abra reflexa—Cardiwm inopinatum-os faundkat tartalmazoé képzédmények kora
alsé-szarmata. A C. gleichenbergense, ill. a C. sarmaticum—C. piwm faunik vi-
szont a volhyniai felsG szakaszara, ill. a besszarabiai alemeletre utalnak.

Kornyezeti valtozasok a makrofauna alapjan

A Tengelic 2. sz. furds 845,0—726,4 m-ig hardantolt badeni képzédményei-
ben elkiilonithetd faunaegyiittesek normalis sétartalmu, sekély, ill. kozépss
szublitoralis tengeri kornyezetet jeleznek.

A badeni képzédmé nvek tulnyomé tobbségét kitevs agyagmdarga osszlet-
hez egy igen jellegzetes, az " Amussium denudatum dommdnuajaval jellemezhetd
faunaegyiittes kapesolédik. Az Amussiumok altaliban a normadlis sotartamu,
csendes, nyugodt vizet s a mélyebb szublitordlis kornyezetet kedvelik. A kisérd
faunaelemek azonban, melyek a kisebb mélységhez kapesolodnak, arra utalnak,
hogy az egyiittes kozépsd szublitordlis kornyezetben c¢lhetett.

Enndl valészintileg kisebb mélységet jelez a 845,0 m-bdl szarmazd Amuissi-
wm cristatum badense és Chlamys multistriala. Hatarozott kornyezetvéltozas
észlelhets 732,2 m koriil, ahol is az Amussium denudatum dominancidjaval
jellemezhetd faunaegyiittes eltlinik, s megjelennek a Corbula gibba és Serpula-
félék, igen nagy egyedszamban, szenes novényi maradvinyok kiséretében.
Ez a fauna az ,,amussiumos’ agyagmargihoz képest jelentds mélységesokke-
nést jelez, sGt bizonyos kisebb sétartalomesokkenés is lehetséges. £z a kornyezet-

véltozds hatdrozott regresszids jelleget mutat. Kz a tendencia tovabb folytatd-
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dik és cstespontjat a 723,1 m koriill ¢éri el. Erre utalnak az innen szdrmazé

mintakbol eldkeriilt — valdszinlileg a kozeli partrél behordott — szarazfoldi
csigak.

A szarmata kezdetén jellemzs Abra reflexa— Cardium inopinatum fauna-
egyiittes Gjra kisebb mélyiilést jelez, csokkent sétartalom mellett. Az Azovi-
tengerben és a Fekete-tenger nyugodt 6bleiben mais Iétezik egy analdg kozosség
(Abra ovata, NIKITIN 1904, NEvESsszkasa 1965), amely az iszapos fenéken
nyugodt, de nem tul mély (kb. 50 m-es) vizben él.

A Tapes tricuspis dominanssa véalasa kisebb kornyezetvaltozast (mélység-
csokkenést), s kissé erdsebb hidrodinamikai tevékenységet valoszintsit.

A Cardium gleichenbergense egyiittes az Abra reflexa —Cardivm inopinatum-
hoz hasonléan csendes, viszonylag nyugodt kornyezetet jelez. A Cardium-félék
bésége az oxigéntartalom normédlis voltat igazolja.

680,0 m koriil a Tapes-félék egyedszamnovekedése, ill. a Gibbula hoernesi
megjelenése a mélységviszonyokban bekovetkezd kisebb valtozdssal (esokke-
néssel) magyarazhato.

Osszefoglalva afaunaképvaltozdsokat indikélé kornyezeti viltoza-
sok folyamatanak értékelését, a kovetkezSket feltételezhetjiitk: A teriiletet a
badeni idején normélis sétartalmi meleg (szubtrépusi) sekélytenger boritotta.
A kezdeti sekély, szublitoralis szakasz utan a csendes, partt6l tavoli, viszonylag
gyengén mozgatott vizii, kozépss szublitordlis viszonyok valtak uralkodova.
A felsG-badeni végén méar mutatkoznak a regresszio Je]el, mely folyamat a
szarmata bazisit jelzs szenes anyagok keletkezésének idején ériel a esticspontjit.
Az ezutédn bekovetkezd siillyedés hatdsira onti el a teriiletet a csokkentsés-
vizi, ij faunahullimot hozé szarmata tenger, melyben — a kisebb valtozdsok-
tol eltekintve — mindvégig a csendes, nyugodt, nem nagy mélységre utald
faciesviszonyok uralkodtak.
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II. tabla — Plate 1I

1. Cardium sarmaticum BARB. (679,4—680,4 m)
2. Cardium gleichenbergense PApp (685,2 m)

3. Cardium suessi BARB. (682,0 m)
1—2.:1,7X%
3.: 3,2X

Foté: Laky ILDIKO
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MOLLUSCA FAUNA OF BADENIAN
AND SARMATIAN STAGE FROM THE BOREHOLE
TENGELIC 2

by
M. Boux-Havas

The macrofauna of the borehole Tengelic 2 from the depth range of
678.4—845.0 m was examined. The formations crossed within the range of
726.4—845.0 m were rich in Badenian marine fauna, while in the Sarmatian
between 678.4 and 718.1 m a brackish-water fauna hitherto unknown from the
Hungarian Sarmatian could be observed. No molluses could be recovered from
deeper than 845.0 m.

Examining the composition of the macrofauna the author found that the
molluses were predominant, though their distribution was uneven. In the
examined setting they were accompanied by serpulids (Plate I, Fig. 1) and
fish remains (otholiths, fish scales) and carbonized plant remnants (Plate I,
Fig. 2). The quantitative variation of the given taxa in the order of their
appearance is shown in Table 1.

Biostratigraphic evaluation

The Badenian formations mostly consist of clayey siltstone, clay-
marl and sandy clay-marl with respectively two or three distinet types of faunal
assemblage (Amussium cristatum badense—Chlamys mullistriata; Amussium
denudatum; Corbula gibba—Serpula).

@) The macrofossiliferous sample of deepest origin characterized by the
presence of (greater than average 51/0) Amussiwm er z</alum badense and Chlamys
multistriata came from 845.0 m. None of the quoted species are biostratigra-
phically informative due to their long stratigraphic range. Under proper facies
conditions they may occur throughout the Paratethyan region from the Upper
Oligocene or Eggenburgian up to the top of the Badenian. It should be noted
however that according to the data referring to the Central Paratethys, Amis-
sium cristatum badense is most often associated with the Lower Badenian La-
genida zone.

b) A definitive change can be seen at 823.0 m with occurrence of a new
faunal assemblage which in addition to appearance of Amussium denudatum
and its becoming predominant, can be characterized by the disappearance of
the earlier fauna and the setting in more populous and more diversified associ-
ates. The representatives of Lucina and Venus are most abundant (M yrtea spini-
fera, Lucina submichelolti, Loripes dujardini, Venus scalaris and V. multila-
mella, Solenocurtus basteroti, Aporrhais alatus etc.).

In this assemblage the presence of a species, Palliolum zoellikoferi Brrrs.,
hitherto unknown from the Hungarian Badenian was observed, though could
not be identified in a convincing way owing to the small number of specimens
and the poor state of preservation. A solution to this problem and a well-pre-
served comparative sample material was obtained from the borehole Paks 2
put down later, for the Upper Badenian sediments of similar lithofacies had
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vielded several specimens of the species. The taxon described by Birr~er
( 884) was also discussed in more detail by Kocmaxsky-Devipe (1957) in a
publication on the fauna from the Upper Badenian clay-marls of Medvednica.

The faunal assemblage from the 823.4—751.0 m interval, characterizable
by a predominance of Amussiwm denudalum, consists, for the most part, of
species of long stratigraphic range. That is why, from biostratigraphical as-
pects, the occurrence of Palliolum zoellikoferi, restricted palaeogeographically
to the Upper Badenian clay-marls of the southern Central Paratethys is of
great significance. Its blo.stratlgmphl(.dl significance is similar to that of Chla-
mys elini Zuizcn. which is the most characteristic species of the Upper Bade-
nian of the eastern areas.

¢) The next change is experienced at 732.2 m, where a formation getting
more and more sandy is invaded by a fauna characterized in addition to the
disappearance of earlier forms, by an increasing abundance of the serpulids
and Corbula gibba and the appearance of carbonized plants. A form of ample
ecological tolerance, C'. gibba is one of the most persistent species. It is still
flourishing from the North Atlantic to West Africa. It means that from bio-
stratigraphical aspects it is of no interest but, because of its predominance and
large-scale appearance, it may refer to extreme changes of some env ironmental
factors and that is why within some smaller areas or basins it may be used for
stratigraphic horl/ontmg. An example for this is the Eastern Mecsek where the
upper part of the Szildgy Formation is characterized by the predominance of
Corbula in a significantly wide region.

On the above basis we can suppose that the clay-marl and sandy argilla-
ceous marl formations of the 823.0—726.4 m depth interval of which the
Amussium denudatum and Corbula—Serpula assemblages, respectively, are
characteristic of Upper Badenian age. At the same time concerning the
fauna originating from deeper strata we can only tell that it is of Lower
Badenian character.

d) The sandy-argillaceous strata with Corbula are followed by a thin layer
of carbonaceous clay in which carbonized plant remains, leaf and stem casts and
remains of terrestrial gastropods (Archeozonites sp.) were found. Most probably
these are the basal formations of the Sarmatian though the first macrofauna,
definitively of stratigraphic value, was recovered from 718 m depth.

The Sarmatian is most frequently represented by silty-argillaceous
marls and clay-marls, with very peculiar faunal assemblages: these became
known in the course of analysis of the samples of the borehole Budajend 2 and
their Hungarian occurrence, most probably due to our lack of information, had
been limited to the Zsdémbék basin and to the western part of the Mecsek Moun-
tains (boreholes Budajend 2, 3 and Magyarszék 3).

@) The Abra reflexa-Cardium inopinatum assemblage is characteristic
of the silty-argillaceous marls crossed at 718.1 —701.2 m. Predominant species
within the assembld(re is Abra reflexa which most often accompanied by a thin,
compa,rdtlvely small’ representative of C ar(hum — Cardium inopinatum GRISK.
The species was described by GirRisgevics (1961) on the basis of the ,extra-
Ce arpathian” Lower Sarmatian of clay-marl facies. According to our observati-
ons in Hungary, its occurrence is characteristic of the Lower Sarmatian, i.e. its
lower part, and its assemblage with the Abra reflexa is a convincing indication
of the beginning of the Sarmatian. C. inopinatum is frequent in ‘the eastern
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Paratethys, but is confined to the clayey-marly Lower Sarmatian (Volhynian)
formations.

b) Between 692.0 and 690.0 m disappearance of the former species is
coupled with a change in the fauna and the species T'apes tricuspis, the Ervilia
dissita and Cardium vindobonense appear, in the somewhat coarser sediments,
accompanied by Mactra eichwaldi.

¢) Above 685 m, the finer sediments become predominant and a new form
of Cardium, Cardium gleichenbergense Parp (=C. lranscarpaticum GRISK.),
described first by Parp (1954) from the Lower Sarmatian basin formations of
Styrian (Plate VI, Fig. 2) will appear. The species can be found in the whole
Paratethys area but is most frequent in the clayey-marly fine-grained sedi-
ments of the eastern part. Its occurrences are limited to the upper part of the
Volhynian and the lower part of the Bessarabian. Together with the C. gleichen-
bergense another small-size Cardium species, C. suessi BAarB. (KoLESNIKOV
1935), also appears. Widespread throughout the Central Paratethys and well-
known even from the sediments of the eastern Paratethys, this species is char-
acteristic of the Lower Bessarabian not so much because of its stratigraphic
range but rather in terms of its frequency (Plate II, Fig. 3).

At about 680 m a new faunal assemblage gains predominance which, on the
one hand, is characterized by the entry of two new Cardium species (C. sar-
maticum BARB., C. pium ZuizcH.), and on the other hand, is marked by the
disappearance of C. gleichenbergense and an expansion of Tapes and Mactra
with an occasionalincrease of their abundance. C. sarmaticum is a comparatively
large, thin-shelled species described by Barsor (1869) (Plate 11, Fig. 1). As a
contrast with it C'. pium is small, and was first recorded by Zu1zcHENKO (1934)
from the Boristenian Bay of the eastern Paratethys. As observed in Hungary,
this assemblage is characteristic of the Upper Sarmatian, and similar results
have been reported from other regions of the Paratethys as well.

Allin all, the carbonaceous clays crossed in the borehole Tengelic 2 at 723.1
m and the overlying sediments with Abra reflexa—Cardium inopinatum
faunas are of Lower Sarmatian age. The C. gleichenbergense and C. sarmaticum—
C. pium faunas, respectively, however, refer to the upper part of the Volhynian
and the Bessarabian Substage.

Environmental changes in the light of the macrofauna

The faunal assemblages identifiable in the Badenian of the 845.0—726.4 m
interval from the borehole Tengelic 2 indicate a shallow to medium sublittoral
marine environment of normal salinity.

A peculiar faunal assemblage dominated by Amussium denudatum is
associated with the clay-marl complex constituting the bulk of the Badenian.
The representatives of Amussium usually proliferate in quiet waters of normal
salinity and the deeper sublittoral environment. The accompanying faunal ele-
ments indicate, however, that the assemblage must have lived in a midsub-
littoral environment.

Smaller water depth seems to be indicated by Amussium cristatum badense
and Chlamys multistriata recovered from 845.0 m. A marked change of the en-
vironment is observable at about 732.2 m, where the faunal assemblage domi-
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nated by Amussium denudatum vanishes, while Corbula gibba and serpulids
appear in great abundance accompanied by carbonized plant remains. Compared
to the Amussium clay-marl, this fauna indicates a considerable decrease in the
water depth, and a slighter reduction of the salt content is also possible. This
change in the environment is of clearly regressive nature. This tendency is
going on and reaches its peak at about 723.1 m. It is indicated by the presence
in the samples of the terrestrial gastropods most probably recycled from the
nearby coast.

The assemblage characteristic of the beginning of the Sarmatian shows
another slight increase in the depth of a less saline water environment. An anal-
ogous assemblage in the quiet bays of the Sea of Azov and the Black Sea still
exists (Abra ovata, NIKITIN 1964; NEVESSzKAJA 1965). They live in a muddy
bottom at a depth of 50 m or so.

The expansion of T'apes tricuspis suggests a slight change of the environ-
ment (a decrease in depth), and a somewhat stronger hydrodynamic activity.

Like Abra reflexa—Cardium inopinatum, the Cardium gleichenbergense
assemblage indicates a comparatively quiet environment. The ample occurrence
of Cardium shows that the oxygen content must have been normal.

The increasing abundance of the representatives of Tapes and the presence
of Glibbula hoernesi at about 680.0 m can be explained by a minor decrease in
depth.

Summarizing the evaluation of the process of environmental chan-
ges reflecting changes in the pattern of the fauna, let us assume the following:
during the Badenian the area was covered by warm (subtropical) shallow sea
waters of normal salinity. After an initial shallow-sublittoral phase, a farther-
offshore, medium-deep sublittoral environment with slightly agitated waters
became predominant. At the end of the Upper Badenian the signs of regression
could be already felt, a process that reached its peak when carbonaceous ma-
terial was generated marking the base of the Sarmatian. It was a result of the
subsidence subsequent to this time that the area was invaded by a brackish-
water Sarmatian sea bringing along a new faunal wave a quiet, non-agitated
environment suggesting, apart from minor changes, of a moderate depth.






