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UPPER CRETACEOUS RUDISTS FROM THE MENDERES MASSIF

S.OZER

ABSTRACT

The presence of tie rucists In the Merderes Massif have ceen
reporter for the firal Time by Lirr (i97%). The rudist bearing
marbles have leen acrepted as Upper Jrctacesus in age by fdrr aud

alsc in more recen* investipatlions,

A preliminary study of the rudisis in the Henderes Hasgil i

preseated in this paper.

The rudista are olarrved 7 the ypper levels of tho riick Me-
sozolit sequence of the Menderes Masell, This seguence cousists af
platform-~type marbles wihich extends in the form wr arc iu the soull
of the Massif, whereas in the nortl ol the Mas.if, [« chows a lews

regular @xtension,

In the scuth of the Menderes Massif, the rudizv. arce Ffuund
towards the upper levelu of the Mesozolc fequanze iunsisting eof
dir<y «#hite-davk colored, wmediem thick bedded recrystallized lliwme-
stones showing orebably lateral and vertical changes with bhracocia-
ted recrystallized liTestones, The uppermost secticn of the szquen-
ce cousists eof reerystallized iimestenes wilhweut rudists and they
grade intc reddish, pgrcenisgh, upper Jenorian-Loawer Palecceune,
cherty polagic limestouszs. Av the top of the scgquence, flyscn like
rocks uonsisitin? cf shales, sandsteones ard cryztalline limestcnes
with foraminifers, indicating an Upper Paleccone-ELocene age, are

observed, The Lycian mappes tectonically overiie this sequence.
The principal rudist localities are lecated arcund the Akblk
area in thy scuthern part of the Menceres Massif. They can alsc be
observed in the areas surrocunding Kilas and Denizili. Hippuritids
and Radiclitids are very abuadant in the Akb{Uk area: Hippurites

* Departmznt 2f Genlogical Eagireering. lniversity of Domuz
Evltil, 35120 Bornovaslzmir-Turrkay,
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nabresinensis, Hippurites cf, golllclatus, Hippurites sp., Yacci-

nites sp., Sauvagesia <f. tenvicostata, Sauvagesia ap., Durania

sp., and Radiolites sp. are determlned. Small build-ups of H, nab-
resinensis are found in the Akbiik area, The rudists are poorly
preserved in the Milas and Denizll areas. However, Sauvagesia cf,

tenuicostata, Sauvagesia sp., Durania sp., Hippuritas cf. collici-

atus, Hippurites sp, can be detarmined and alsc a single section

of species Vaccinites c¢f, taburni showing a stratigraphic signifi-

csnce can be found,

The rudist fauna of the southern part of the Menderes Massif
indicates s Santonian-Campanian ége, and shows similarities with
the Santenian rudist assemblage determined from the limestones of

tha lzmir-Ankara Zone.

In the north of the Menderes Massif the rudistas are very rare
and fragmented. They are observed in the dark-gray colored, madium
thick bedded recrystallized limestones with foraminifers indicating
Santonian and upper Campanian age around Akhisar and Selguk areas,

INTRODUCTION

The Manderes Massif is located in Western Anatolia between
the lzmir-Ankara Zane and the Torids (Fig. 1). It coneists of gneiss,

schists and marbles with bauxite and rudists, in ascending order,

The presance of the rudists in the Menderes Mamgif were repor-
ted for the first time by Diirr (1975), The rudist bearing marblee
from the southern part of the Massif have been accepted as Upper
Cretaceous in age by Dirr (1975) and also in more recent investiga-

tions (¢aglayan et al., 1980; Konak et al., 1987),

In this study, the desgriptions and distributions of the ru-

dists in the Mspsane® MUk ORFRRFDEN TiMATEIRRId. KNG ieraphic

positions are discussed.
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Fig. 1: Geographic situation of Menderes Massif amd geological map of Western
Anat. 1ia (simplified from Diry, 1975; Caglayap ot gl. 1960: Brdogan and
Gingtr, 1992). |
The nmbers indicate the rudist localities of Mendares Maseif
(1 :Kéolrbuou, 2:Saplisda-Akbilk, 3:Asirpeniidy, 4:Yenikby. 9:Neded,
6:Denizli. 7:Selcuk, B:Girensz Mourttain. $:Kmaalti): R shows the rudist

T0ca1 1t emngfakiE FSTTAKEE: Foner e Tamar ik () idodAcabe the
rudist locality of Ssmos noted by Raganikolami, 1973,
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PALEONTOLOGY

Thipg ig a preliminary study on the rxlists of the Menderss Magsif. The Upper
Cretaceous .marbles of the northern part of the Menderes Massif are not
auffisiznhl 2oudiad, whersas, thegs of the angihern part of the Massif conbain
dominant  urdaterained _Radin:‘iitid fraqmenta. The difficultiesx for the
datzrmiration of Fadiclizids,  and scme'.:mesl af Hippuritids., are  due  nx
métmcrphism. Mumercwz rock specimens with rudists werwe follected. 3c sope
species having stratigraphic significsnca can bs determined which will be
presented later in this paper. /n the cther hamd. the study of mnylthin secticns

shcw o preserce of any nicrofissil.

Clasgis BIVALVIA

Orde Hippuritoida NEVELL 1962

Familia Hippuritidae GRAY 1848

Genus Hippurites LAMARCK 1801

Hioourites nabresinensis FUTTERER 1893

(Pl. I. fig. 1.2.4.6)
1531 Hipowites pabresinensis—  S4nchez, p. 20.
1981 Hippurites pahresirensis- Pamsuktchisw, p. 126, pl. 76 fig. 2, 3
1982 Hippurites rabresinensi=- Accordi. Carbene, Sirma. p.770. pl. 4. fig. &

y
10.

1989 a Hippurites nabresinensis- Czer, p. 339, pl. I, fig. 10.

Description: Many sections of the lowepr wvalve are gval or subcirmular in  shace.
The diameter rarges from 10x18 mm Lo 15«28 mm in the @val secticns. . SubCirmular
gecticns present a diameter varlati~n of 1513 mx t;-fab:-ZE wm. The shell wall is
dark _j_ln eolor and thin (1 mm) .- The ligamental ridge (L) iz lacking. The pillars
S and'E are very well preserved. They ars open at the base and rounded at the

top. The pillars are qenerally of the same :length. |
Wnoiakn BIB)\IQGI’]KQ QeégppaoTog - TuAua FewAoyiag. A.lM.O.
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Discussion: The specimens may bs comgared with the wtructre ©f tha #ichona!
p:llmhvtl'n mwm however, t.mt'nwwrydﬂnlapcd
panm from thoge of the H, w The spechun show sh:larities with
the thickness and the folor of the shell wall with; the H_ m deternmined
from the Sartomian limestones of the Izmir-Ankara Zons by czer (1365a).

Locality: Momurbuwmu, Sapiiada (NW of Akbik:, and Asinysnikdy (MW of Milas).

Hipourites sp
(PL. I, tig. 3

Description: Sowe sections of the lower valve are very smll and circular in
shape. ' The \dim\te_r is about 0.3 mm to 12 wm. Siphonal' pillaw are less
developed ard about the same aize. _ _
Discussion: The shepe ‘of the pillars shows a resesblancs with the Hipoizites
nabresinenais.

‘Loocality: Arourd Akbik. Milas, and Denizli.

Hicoariteq cf. golljciatus WOCKIWARD 1835
(PL. I, fig. ®
o6l Hitouriten golliciatus-  Sénchez, p. 10.
mmm Mmrditurmmpmplwﬂg,4
7.

1969 D Hicourites eellicictus: ter. pl. T, fig. 9

-M:rlpum Tuo specimeps. show large and weli gmonounced, costae  in the sections
'u'thelon-\nlvw Uiaan:l dnpmmn-mﬁhetmthem The
diapoter im about 40 to 50 n A slight inflexion 1rmcates v agamertal ridge
Pi ﬂq‘E I

t!.} tar q~IJ NIaKn |B%nm socppaoTog pnua Few )\oylag AI'%% -Pillor Eds

\



more developed than Pillar S.
Dimcussion: The specimens show affinities with the very developing costae to the

Hippaites colliciatus WOCEMARD, however. piller E can nob be clearly observed

Pacaues of Khe yeotallization,

Locality Kimirpurno NW of Akbilk) and Asimvenikdy INW of Milasg).

arwzs Yaccinites FISTHER 1867
Vaccinites cf. tabwmi GUISCARDI 1864
2, I figo ™

1981 VYaceminitez tabumi- Sanchen, p. 54

1982 Vacecinites taburni— Accordy, Carbone. Siurma. p. 771, pl.V. fig. 3.

‘o
@
‘0

a Vaccinites tabwrni=- Coer. p. 337, pl. I. fig. 1-6.

Description: A single section of the lower valve is oval in shape. The diamster
iz about 33x48 mm. The shell wall iz 4 to 5 mm thick. The ligamental ridge (L)
is long {10 mm). straight and probably truncated at its end. Pillar 3 has a shert
(4 mm), thin stem and ova: hzad. The length of pillar 8 iz 11 mm. Pillar E is
véry cloge to pillar S, and it has a long (10 me). thin stem and is enlarged and
furmed towarcs piliar 3. Pitlar E is longer (19 mm), than pillar S ard the
ligaments] ridge (LI The distance of L-S iz considerably longer than the

diztance «f 3¢ The section of L-5-E occupy abcut 1/6 <f the total

circumferance.
Discussion. The interpal  structhare of  the saction is very similar bo the

Vac mites Ramrnl TUTTCARDI: bt the end of the  ligamenlal ridge is e wail

mreseryed. Prlims S and E are very close in the specimsn which are also observed

n ths many specimens of V. tabwmi from the Santonian limestones of the Izmir-
Ankera Zone (Czer. 158%al.
Locality: Mkdag (SE of Milas}.

WnoeiakA BiBAIoBAkn OedppaocTog - TuAua Mewloyiag. A.MN.0.




Fig.

Fig.

Fig.

Fig.

rJ

. Wpparitesr pabresineqsis FUTTERER

homirborsy (Abbigk), Mo, MK, 12, «1
2 oand E: millare
Hippuwrites matvesinensis FUTTERER

Frmioarmay (Akhiikl, Nooo Mk, 12, x1.6

. Hippuritee sp.

Japliada (AkbHK), No. M5, 26, x1.8.

. Sperim=n from the huild-ups of Hippurites nalwesinensis

FUTTERER

Kiomiirboorar (Akbidk). No. MK, 12, x1.4.

WnoeiakA BiBAI0BAKN Ogd@pacTog - TuAua MewAoyiag. A.MN.O.



Fig. 5: Hippwites of . colliciatus WOODWARD

Asinvyerikoy (Milas), No. MA, 9, x| 2
Note the well propouncsd] costas L ligamental ridge, 7 and ©

pillars
Fig. 6: Hippurites cf. pabresirensiz FUTTERER
Asanyenikay (Milas), No, MA, 9, 21.4
Pillar is marked with an arrow. Other pillar 1s partly
preserved,
Fig. 7: Sauvagesia sp.
Yenikoy (Milas), No, M/ 6, %l.
L. ligamental ridge
Fig. 8: a: Sauvagesia sp.. b: Duwrania =p.

Sapliada (Akhbik). No. M5, 34, «0.R,
Wnoeiakr BiBAI0BAKN Ocd@paaTog - TuRua MNewAoyiag. A.M.0.



Fig. 9: Vaccinites of . tabws

AUTACARDT

Akcdnd (Milas), No, MAK, @ -

The contowr of ligamental vidges (1) and pillars (S, E) are drawn

Note the distance L3 s vonsiderably lorger than the distance S5-E.
Fig. 10: Doramia sp.

Komurbuarmw (Axkiik) . Neo MK Te, =08

Note the shiell wall 1= very thick probably in the

Siphwemal area.

Fig. 11: Sauvagesia cf. tenuicostata POLSAK

Sapliada (Akhiki, He MZ. 36, 0.8,
L: ligamertal ridge, 5 and E: pillars  The specimen occwrs alse in the
sections of Sauvagesla sp.

Wnoeiakn BiBAI0BAKN Oed@paacTog - TuRua MewAoyiag. A.M.0.
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Yaccinjtes sp,

Description: Some sections of the liwer valvag have a partly preserved [igamental
ridge ‘L1 ard faphoral pillarg 5 aed F

Locality: Womirtwrmu (MW of Bebd) and Aginvenikiy TNW »f Milas.

Ganue Japgagezis CHOFFAT 1978
Sauvagesia of. tanuiccehaty POLSAK 1267

(Fr. I fig. L. -

1967 Sauvagesia tenujccetata- Folsak, n. 86, pi. 1. fig. 1~%. p:. LI. frg. i=d,
el, LIT. fig. 1-7,

1973 Sayvagesis terpijcostata— Flepicar. p. 19':. pl. 3. fig. [.

1975 Sapvagesia tenuicostata-~ Civitelll, Mariethi, p. 76, fig. 2.

1976 Sayvagesia tepuicostata- Lupu. p. 133, pl. XXI, £ig. 3 a-b. 4.

1077 Sauvagesia tenuicestara- Pong, o 75, pl. [XXIIT. fig. 1-d4.

. . . k4
1982 QSauvagesja tenuicostata— Accerdi. Carbone. Sima, p. 772, pl. IV. fig. 1. 5.

t\eacribtion: Two spacipsns of the 1-wer valva snow ar il .‘.‘-‘n‘?f‘i-ii".“,. The -.i.i.-metér
rangss from 10:65 mm bt 24T mn The =sheil wall 1.3_'.'-'ert/ thick. abeut 17 mm oin
the cardinal area. Ligamerta! ridge (L! iz marked and triangular 1 shape.
Sighonal hards S and B can fe <hearad; pogherior bapd 21 12 zheyt and i e
about 5 to 6 mp wide, while the sntarisr harnd Ed t3 abeds 15 <o 12 am wide, The
anterioy faryl 2 wider than She pogeersor and Interdand T oir considerakiv
nartTower, |

Discumsion: The wider of the < phonal Sands I'-.s whisntoral o An charastar of Lhe
Sauvagesia tenujcostata POL3RK: however ., She aurfars crramentatlon of the icwer
valve can not be determined in the sectiors. -

Wneiakr BiBAoBikn ©ed¢ppaaTog - Turua Mewloyiag. A.M:O.
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Locality: Sapliada (NW of Akbik) and Asimyenikty (M of Milaws).

2auvaqgesia sp.

Descriptipn: 3Scme saciicns oFf the lower valve have a subcircular shape. The
diapetér varize frem 30025 mm £0 4028 ma. The ligamental ridge (L) is
subtriangular 1n shaps. Siphonal bande § and E and also Interhard (I} are not
clemr!v preserved. Probably sipheral barde 5 and E are narrower,

locality: Arcund Akbik, Milas. Denizli. and MNhisar,

Genus [yrania Deuvillé 1908

Dygania sp
(Pl. I, fig. 8b, 10)

Description: The sgectidane are subcircular or ovaloid. The diameter is generally
spall, about 20xI5 mm. However, a single section (Pl. I, fig. 10) i=s larger, its
diameter ig S0x60 mm and itz shell wall i very thick, especially in siphonal area
(25]mm} The ligamenta] ridge (L) is absent. The siphonal bands are probably
narrower,

Locality: Kémirbwnu and Sapliada (NW of Milas), Asinyenikoy and Yenikdy (NW of

Milas) .

renue Hadiolites [AMARCE 1801

Radislites sp.

Description: Scme sections of the lower valves are circular in shaps. The

diapeter is variable from 10 mp to 22 mm, The ligaﬁlenbal ridge (L} is long (8

am) . SipHARRICERMIBNMOBAKNEDSSPRRATR] sabilHSbEEmARYIaS. A.MN.O.



Locality: Komirbamu (NW of Akbik), Akdag (SE of Milas) and arowd Gbrenez
Mountain (Akhisar).

STRATIGRAFHY
Rudist tearing recrystaltlized limestones of the Mesczole sequence crop—ub in
the southern and  rgrtherrs parts of the Mendsres Maseif, and their stratigrarhic

characters are as follows:

Scuth of the Merderes Mazsif

The Mesczoic sequence extends in the form of ar arc (fig. 1), and consiaes of

1

istf-ra~tvpe marbles characterized by the presence of the bauxita—emery lenses,
in the scuth of the Menderes Maszif. Previcus studies (Ltrr, |975; CaJlayan et
2l.. 1980; Konak et al.., 1987) suggest that the lower levels of the sequence
contain foraminifers indicating an Upper Triassic-Jurassic-Lower Cretacecus age,
whereas, in the u,pp;er levels only rudist fragments conferring an Upper Cretacsous
age occur.

In detail, the rudists are found towards the upper levels of the sequence
consisting of dirty white—dark colored. medium to thick bedded, 10 to 13 m thick,
recrystallizedllimestc-nes. Arouni Milas and AkLik (Fig. 1). the rudist kearing
recrystallized  lipestones show probably lateral and vertical changes with 3 to 4 m
thick hrecciated recrystallized limestones (Fig. 2). The uppermoet section nf the
saquence consists of 15 to 20 m thick recrystalliéed limestdnes without rudists
and they grade into reddish, greenish. yppar Senonian- lawer Falsqcens
cherty. wall bedded, locally medium crystalline pelagic limestines. At the top,
flysch like rocks (Konak et al., 1987) consisting of shales, sardstones amd
crystallipe limestones with foraminifers, indicating an Upper Pal2ccene-Eocene
age are observed., The Lycian nappes tectanically overlie this sequence.

The pincipal rudist localities are located around the Akbik area in the

southern part of the Menderes Maseif. They can also be observed in the areas
Wneoiakn BiBAI0BRAKn OedppaaTog - TuAua Mewhoyiag. A.M.O.
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morouwding Milas and Denizli (Fig. 1)

AkHK area: The nrudists are very aburdant in the Akblk area and are
represanted by the Hippuritid and Radiolitid sections.

Hippuritids are located in  the Komirburmu locality NW of Ak (Fig. 13,
where the =ecticns of fipeurites nsbresgirensisg FUTTERER are deminant and small
build-upe of this species nave deweloped (R I fig, 4. Hippyites cof.
gallicsatue WOODWARD. Hippurites sp., Yaccinites =p., Sauvagesia sp. . Durania  =p.
and Radiclwwug Sp. are also determined (F!: IV,

Many gectiocns of Radiolitids are faud in the Japliada [ccalityNW of Rkhl.)k
(Fig. L1}, Hippuritide are rare. Radiclitide ars generally represented by larmge

forms of preservang  ligamerital ridge and’/7r szipheonsl region:  Zawvagesia of,

tenuicostata POLSAK, Sauvagesia sp.. [uranis sp.  BRadiolites sp.. Hipourites
natresinensig FUTTERER and Hippurites sp. .

Mila= area: The rudists are pcorly premerved in the Milas area.

To the southwest of Milam, the nudists are observed around Asinyenikdy and
Yenikdy localities (Fig. 1), and they are generally fragmented: Sauvagesia cf.
tenuicogtata POLSAK, Sauvagesia sp., Duranja sp.. Hipoyrites cf. mm
WOCDWARD, Hirpurites =p., and Vaccinites sp. can be determined.

To the southeast of Mila®. the rudist bearing recrystallized limestcnes are
cbgervad around Akdad (Fig. 1. where the rudists are represented by fragments of
Hippuritids and Radiclitids. ' Hewever. a single secticn of species Yaccinjtes cf.
taburni GUISCARDI showing a stratigraphic significance is found (Pl. I, fig. 91,
Hippuritag sp., Sauvagesia sp. and cf. Radiclites sp. are aleo determined.

Donizli area: The rudists are very gparse and fragmented to the west of
Cenizil. Some secniong  of Hippurites ap. and of. Seuvagesia sp. can ba

determined.

" North of the Menderes Massif

™ SRR B IR SIShadio AT EISTATAR i the rortn of the
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Mamaif (Fig. 1). and corwists of dark—gray colored, medium thick bedded
recryetallized limestones with bauxite-emery lenses. According  to new
observations (Erdopan amd Giingér. 1992), rudist bearing recryetallized limestones
af tha (Firerer Meuntain, E of Nehiaar (Fig. 1)'. beldng to “he Mesozcic zaquence of
the Me~deres Maszif.  Arcond Rayaaltyl losality apd to the north of 3elcuk  (Fag.
1.. the vudis* Raring reryshallized limestones ars also obserred.

The rudasts ave very rare and fragmerted in all the localities ~f the
northern part of the Merderss Maasif. The Radiolitid fraguments Delonging to the
genera of, Radizlites sp. and of. Savvagesia sp. can be determined from the

recryetallized limestones of  the Girenez Mountain.

Stratigraphic positions of the rudists

The mxiist spaciss of the scuthern part of the Menderes Maesif are well knewn
in the Mediterranean Province and they allew us to determine the age gpan of the
rudist faupa,

Hippuyrites Q-Lb,rgj_rg_rg;g iz widespread in the Santonian=Campanian of
Yugcalavia. Romania., Italy, and the Esstern Alps (Milovanowvic, 1934: Plenicar,
1960, 1975 Lupu, 1976: Poizak, 1979; Accordl et al.. 1882). Thiz gpecies i@ also
determined 1n the Masstrichtian of Yugosiavia (Sladic ~ Trifunevic, 1972) and
Buljzaria (Panpuktchiev, 1981)..

Vaccifiites tabwrmi is known  from the upper Coniaclan to lower Campanian of
Italy. Yugoslavia, Greece and Rlgeria {Douvillé, 18597, 1910; Parona. 1901, 1926;
basi., 1957 Pejovic. 1957: Polsak. 1967: Plenicar, 1973: Accardi et al,. 1882).

Beth of the species, Hippurites nabwesinensig and Vaccinites tabwrni are vary
:lhlrdant in the #SBantonian limestone= of the [znir-Ankara Zone izer, 1089, b:
Brdogan. 1990) .

Hippurites gollicjatu® is widespread in the Senonian of the Eastern RAlps,
Dinarids. Apennines and Asia Minor (Sinchez, 1961).

‘Sayvagesia tenujcostata is present in the Santonian-Campanian of Yugoslavia
WnoiakA BiBAI0BAkn OedppaocTog - TuAua Mewloyiag. A.MN.0.



IPolnk 1967; Plenicar. 1973} and Italy (Accordi et 3l.. 1982).

The gecgraphic and stratigraphic distributions of the species indicate a
SantoniarCampanian age for the rudiet fauna of the southern part of the Merderes
Masei £ '

The rudist sgecies can not be  determined from Ehe recrstallized limestoines
<f the rerthern part =f the Mendera23 Massil.  Howevar., the rudist  bearing
limestones <f Girenez Mountain are upper Campanian age. and those f the Kavaa t:
locality are Santonian age according to Erdogan and Gungér (1992),

The rudist bearing recrystallized limestcpes of the Menderse Maseif geem Lo
resanble in point of paleontologic and strat:graphic characters the rudist
limestcnes of the Immir—Arkara Zone. .

The rudist fauna of the scuthern part of the Menderes Massif shows
sinilarities with the Santonian rudist assemblage of the IZmir-Manisa arsa. The
presence of Hippurites npabresinensis and Yaccinjtes fabwrni. suppert  this
agsertjon, becaumss they are significant forms of the Santonian assspblage around
Izmir and Manisa (Ozer, 198%. b}, The Hippuritids of the scuthern part of the
Merrleres Massif, are well preserved and determined than the Radiolitids, like
these of the Izmir-Ankara Zone.  The brecciated limestones showing lateral and
vertical changes with the rudist bearing limestones of the scutheirn part of the
Maseif, are also observed and well krown in the Sant:nian limestones with rudists
of the Izmir area (Erdogan. 1990).

The rudist fragment undetermined of the upper Campanian recryetallized
limestones of the narthern part of the Menderes Massif. arcund Girenez Mountain
(Akhisar). which can be correlated with the bicclastic l:pestones of the Icmir-

Manisa area, where the 1rudist fragments are alse very alundant in the sme_,;

'stratigraphic leve!l (izer ard Jrtem. 1982: dzer. 198%a: Erdcdan. 1990). ,
The rudigts have been noted from the marbles with emery of the wnit o
# .

Vourliotes to the east of Samos (Greece) by Papanikalacu (1979): accerding to t

presence of rudists, the Upper Cretacecus age has been cenferred on the  marble
Wnoiakn BiBAI0Brkn Oed@pacTog - TuAua MNewhoyiag. A.lNM.0. /



The sections of rudists in Fig. 4 of Papanikalacu (1979). seems to bslong to the
Radiojitids (probably Sauvagesia and Durpnig) showing affinit:i.es with those of the
Menderes Maasif (compare with P1. [. fig. 7.8,10.11): but. theres is a need for
malatmtelacss 2vody of the rudists of Zames o bewter understand the stratigraphic

mogitiore < f the marbles with smery inm the Cprladis Massif.
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