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UPPER CRETACEOUS RUDISTS FROM THE MENDE_RES'HASSIF

S.OZER

ABSTRACT

The presence of the rudists the Menderes Massif have been

111

preported for the first time by Dirr (1975). The rudist bearing

narbles have been accepted as Upper Cretaceous in age Dy Dirr and
also in more recent investigations.

A preliminary study of the rudists in the Menderes Massif is
presented in this paper

The rudists are observed in the upper levels of the thick Me-
sozoic sequence of the Menderes Massif. This sequence consists of

platform-type marbles which extends in the form an arc

of the Massif, whereas in the north of the Massif, i«

regular extension.

In the south of the Menderes Massif, the rudists

towards the upper levels of the Mesozoic sequence consis
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dirty white-dark colored, medium thick bedded recrystallized lime-

stones showing probably lateral and vertical changes with breccila-
Th

ted recrystallized limestones,

e uppermost section of the sequen-
ce consists of recrystallized limestones without rudists and they
grade into reddish, greenisch, upper Senonian-Lower Paleocene,
cherty pelagic limestones. At the top of the sequence, flysch like
rocks ccnsisitin% of shales, sandstones and crystalline limestones
with foraminifers, indicating an Upper Paleocene-Eocene age, are

observed, The Lycian nappes tectonically overlie this sequence.

The principal rudist localities are located around the Akbuk

area in the southern part of the Menderes Massif. They can also be

observed in the areas surrounding Milas and Denizli. Hippuritids

and Radiolitids are very abundant in the Akbilik area: Hippurites
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nabresinensis, Hippurites cf. colliciatus, Hippurites sp., Vacci-

nites sp., Sauvagesia c¢f., tenuicostata, Sauvagesia sp., Durania

sp. and Radiolites sp. are determined. Small build-ups of H. nab-

resinensis are found in the Akbiik area. The rudists are poorly

preserved in the Milas and Denizli areas. However, Sauvagesia cf.

tenuicostata, Sauvagesia sp., Durania sp., Hippurites c¢f. collici-

atus, Hippurites sp. can be determined and also a single section

of species Vaccinites cf., taburni showiﬁg a stratigraphic signifi-

cance can be found,. .

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

the Izmir-Ankara Zone.

In the north of the Menderes Massif the rudists are very rare
and fragmented. They are observed in the dark-gray colored, medium
thick bedded recrystallized limestones with foraminifers indicating

Santonian and upper Campanian age around Akhisar and Selcuk areas.

INTRODUCTION

The Menderes Massif is located in Western Anatclia between
the Iizmir-Ankara Zone and the Torids (Pig. 1). It consists of gneis

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

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

tions (Caglayan et al., 1980; Konak et al.. 18987},

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

dists in the Menderes Massif are presented and their stratigraphic

positions are discussed.
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Fig. 1: Geographic situation of Menderes Massif and geological map of Western
Anat. iia (simplified from Dirr, 1975: Caglayan et al. 1980; Erdogan and
Glingdr. 1992).

The mumbers indicate the rudist localities of Menderes Massif
(1:Komlirburmu, 2:Sapliada-Akbik, 3:Asinyenikdy. 4:Yenikdy, 5:Akdag,
6:Denizli, 7:Selcuk, 8:Girenez Mountain. 9:Kayaalti): R shows the rudist
Jocalities of the Izmir-Ankara Zone: the asterisk (*) indicates the
ridist locality of Samcs noted by Papanikolacu, 1975.
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This is a preliminary study on the ﬂjdlqts of the

Menderes Massif. The Upber

Cyetace~:s .marbles of the ncrthern part of the Menderes Massif are not
cifficiantiv studisd, wherzas, these of the souinsrm Fal. af the Massif contain
dominant undstermined Radiclitid - fragments The difficulties for the
Zetarmiratnion T Fadiclitids land Somet Imes =f Hipparitids, ars =
métamafphism. Numercus rock speclmens with rudists were collected. 3¢ some
species _having stratigraphic significance =c£§i-bé determined which will De
nresentad later in thils paper On the other hand. the study of mén? thin secticns

shcw no presence of any micrefossil.

Classis BIVALVIA
Crda Hippuritoida NEWELL 1965
Fumllla Hippuritidae unA; 1848

Genus ngg 1tes LAMARCK 1801

Hlppur tﬂs nabres:nﬁtsls EEF'TEQER 1893
(P1. T, fig. 1,2.4,6)
1981 H;pourites nabrésinensis— S&nchec, P 20.
1981 qlﬁpurités “aD” sinensis— ?émbuk+:5;ev -p; 156. ol 76, 2ig. 4.2
1982 Higgg;ltﬂs nabres1n nsis— Acccrdi; Cartcne, Sirna. p.770. pl. 4. fig. &—
10.
1980 a Hippurites nabresinensis- Ozer, p..BBQ.lpl 1. fig. 16
Description: Many secticns of  the icwer ralve are oval or subcircular in shage
The diameter ranges from 10x18 mm o 15226 mm in the aval SEEtluﬂS Suﬁc1r:uler
secticns present a diameter. nglat on of 15x13 om to 2422 . 1;hc- shell wall is

dark in Golar and thin (1L mm). ,The ligamen ital rlﬂu,
S and E. are very well preserved. They are open.

top. The-pillars.are generally of the same length.

(Ll i1s }acking. The pillars

thg base ard rounded at the
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mmﬂim The specimens may ha ; compared with the structure of the - s1plml
p:llmbythe wmm however, theyhnvveverydiewlopod
plllcrs frm thcse of the H. Lm © The speCmers shaw slmllm*lties with
thpe th1ckness and the color of the shell wall with' t.he H. nahresmenms cietemmed
from the: qantoman limestones of ‘the I:nlr—nﬂcar-: Zone by Ozer {108%1

Locality: -Kéuﬁ.mt:urnu.ﬁaplmda (MW .of Akbik), and Asinyenikdy (NW of Milas).

Hippurites sp

#
i

(P1. I. fig. 3

Description: _Some_-éec;ions" of the lower.valve are very small arsd circular in
chape. The ‘diameter is abcut 0.5 mm to 12 mm. Siphonal' pillars are less
developed and about the same size.

Discussion: The shape ‘of the pillars shows a resemblance with the Hi ma ”_
lapgirujsi;i GOLDFUSS .- Howgver. the specmers may . be young form of the P_i_.,,

Locality: Around Akbik, Milas, and Denizli.

Hippurites cf. colliciatus WOODWARD 1855
‘(P1. I, fig. 5)
1961 Hippurites colliciatus- Sénchez. p. 10.
1962 Hippurites colliciatus= Accordi, Carbone, Sirma. p. 770. pl- IV, fig. 4.
A

1980 b Hippurites gl_l;"c;&t@—__ﬁzer.' pl. L. fig. S

Description: Two specimens show large and well pr?:"rmm'd. costae in the sections
of the lower \mlvea ‘h‘.‘.dﬂ and deepgtmves are present hetween the costae. The
diapeter is about 40 to 50 mm. A sI:Lght inflexion 1rd1catas he J.:l.gmnntal ridge

(L}. Pﬂlm*Sisshcrt wopenattmmmmwﬂedatmtop _Pillar E is
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more developed than Pillar S.
Discussion: The specimens show affinities with the very developing costae to the

Hioourites cclliciatus WOCCWARD. however. pillar E can not be clearlvy observed

Iocality Kimirbuonu (MW of Akhik) and Asinvenikiv (NW of Milas!.

Gen:s Yaccinites FISCHER 16867

b

(Pi. 1. £3g. %
1981 Vaccinites talwrni— Sinches, n. 54
- - e s el S o = - -
1982 Vaccinites tahwrni— Accordi. Carbone,. Sirma. p. 771, pl.V. fig. 3.
1989 3 Vaccinites tamgni- Czer, p. 337, pl. I. fig. 1-6.

Description: A single section of the lower valﬁe iz oval in shape. The diameter
is about 33x48 mm. The shell wall is 4 to 5 mm thick. The ligamental ridge'(L}

is long (10 mm), straight and probably truncated at its end. Pillar S has a short

N

mm). thin stem and ova: head. The length of pillar 5 is 11 mm. Pillar E is

-.'v__ i
VeI S

close o pillar 2. and it has a lorg (10 mm). thin stem and is enlarged and

fizTed towards piilar 5. Pillar E iz lenger (19 mm)d. than pillar 8 ard  ihe
licamental ridge (L}. The distance of L-S is conﬁiderably longer than the
distance of 3-E. The section of L—E—E cccupy ébout EE ) E tﬁe toral
cirﬁumferenfe. :

Discussion: The intermal structure of the section is very similar to the
vacTin:tee tinanl CUISCARDI: hut the end of the “Iigaﬁental rédgé 1= hat_ Héii

preserved. Filiars S and E are very close in the specimen which are also observed
in the many specimens of V. taburni from the Santonian limestones of the ITzmir-

Ankara Zone (Czer. 158%a).

Locality;_hkdag (SE of Mila=).




Fig. 1:

Fig. 3

Fig. 4.

Hippurites nabresinensis FUTTERER

Komirbuera: (Akbik). No. MK. 12, x1.
S and E: pillars.

Hippurites rabresinensis FUTTERER

Kemiirourm: (AkhHD), No. Mk, 12, #1.6.

~ites sp.

-
F—L‘
(W

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

Specimen from the build-ups of Hippwites nabresinensis

FUTTERER

Komlrburray (Akbiik) . No. MK. 12, x1.4.



Fig. 3:

Fig. 6:

Fig. 8:

Hippurites cf. cclliciatus WOODWARD

Rsinyenikoy (Milas), No. MA. 9, x1.4.

Note the well pronounced costae. L: ligamental ridge. © and

Hippurites cf. nabresinensis FUTTERER

Asinyenikoy (Milas), No. MA. 9, x1.4.

Pillar is marked with an arrow. Other pillar is partly
preserved.

Sauvagesia sp.

Yenikdy (Milas). No. MY. 6, x1.

L: ligamental fidge,

a: Sauvagesia sp.. b: Durania sp.

Sapliada (Akbik). No. M3. 34, x0.8.

gy i



Fig. 9: Vaccinites cof. taburni GUISCARDI
Akdad (Milas). No. MAK, 2, «i.

The contonr of ligamental ridge (L) and pillars (5, E) are drawn.

Note the distance L-3 is considerably lorger than the distance S-E.

Fig. 10: Dwrania sp.
Kémiirburrm (Rkbid), No. MK. 26, »0.8.
Note the shell wall i= vary thick probably in the
siphoral area.

Fig. 11: Sauvagesia cf. termicostata POLSAK

Sapliada (Akhik}. Mo. M3. 36, =0.6.

L: ligamental ridge. S and E: pillars. The specimen ccours also in the

sections of Sauvagesia sp.
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Vaccinites sp.

iption: Some sections of the lower valves have a tlv preserved ligamental
Descrip } C

Iy

Li arc Sicnorsl pillar ard E

in

locality: Komirbarnu (NW of Ak and Asinveniiksy (NW ~f Milas
Genus Sargagesia UHOFFRT 18898
Sauvagesia <f. fanuicostats POLSAK 19487
i O IR 5 P JiENH B :

1967 Sauvagesia tenuiccstata- Polsak. p. 86. pl. 1, fig. i-5. oi

=1
Lis |
e
LT
Jomd

o
[l

1973 oauvagesia tenujcogtata— Planicar, p. 192, pl. 3. fig. 1.

1975 Sauvagesia tenuicostata— Civitelli. Mariocti, p. 26. fig. 2.

1976 Sauvagesia tenuicostata- Lupu, p. 133, pl. XXI. fig. 3 a-b. 4.

1977 Sauvagesia tenuicostata— Pons, p. 75. pl. LTI, fig. 1-3.

1982 Sauvagesia tenuicostata- Accordi. Carbons. Sirna. p. 772. pl.o BV 3. .05,

1

Description: Two specimens of the

icwesr valve show an wal  saction,  The diapetsr

ranges from-30xS5 mm to 23%4S mm.  The =shei

&
-
I
in
1]
i
~

thick, abcut 17 mm in

the cardinal area. Ligamertal ridge (L} is markad and trisnguizr in shape
Siphonal hands S ard E can te ~reered. postericor  bapd (8 1= sheyt and it i
abcuit 5 te 6 mm wide, whils the antsvicr bard B iz abcat 15 5o 18 om waide The

anterior hard iz wider than “he restevi-r bard Interband " iz <onsiderabis
narrcwer

Discussion: The wider of the =:rfcnal

SheZosl | AlTharachan | aEit e

o

Sauvagesia tenuiccstata POLSEE. however . *he  siyrface crnamentaticon of the lowar

. 4 =" a0

valve can not be determined in the sec-icrs.
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Locality: Sapliada (NW of Akbik) and Asinyenikdy (NW of Milas).

Sauvagesia s=p.

(PRl L. 0. 8n 112
Descriptipn: IZcme secticns of the lower valve have a subcircular shape. The
diametér varies from 30<Z5 mam to 4026 mm. The ligamental ridge (L) is

subtrianguiar 1n shape. Siphcnal bands S and E and also Interband (I) are not
Clearly preserved. Probably sichcral hards S a

S and E are narrcwer.

Locality: Arcund Akbik, Milas. Denizli, ard 2khisar.

Genus Durania Douvillé 1908
Durania sp

(P1. 1. fig. 8b. 10)

Description: The sections ars subcircular or ovaloid. The diameter is generally

small, about 20«25 mm. However, a single section (Pl. I, fig. 10) is larger, its

diametsr i1s 50x60 mm and its shell wall is
[

very thick. especially in siphonal area
{26 mm) The ligamental ridge (L) is absent. The siphonal bands are probably
NArrowWer .

Locality: Kémirbwrnu and Sapliada (NW of Milas) . Asinyenikdy and Yenikdy (NW of

Milas).

enus Badiolites TAMARCK 1801 %

Radiolites sp.

Description: Some sections of the lower valves are circular in shape. The
diameter is variable from 10 mm to 22 mm. The ligamental ridge (L) is long (8

mm) . . Siphonal bands S and E are not clearly observed.
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Locality: Komiirbuemu (NW of Akbik), BAkdag (SE of Milas) and around GOrenez

Mountain (Akhisar).

STRATIGRAPHY

oudist fearing recrystallized limestones of the Mesczolc sequence crop—cut in
cuthern and northern parts of the Mendsreos

Mas=if, and thelr stratigraphic

~naracters are as Iollows:

South of the Menderes Massif

»

The Mesozolc S ence exterxds in the form of ar arc (fig. 13, and consists of
equt

e

cistirra—type marbles characterized by the presence of the bauddits—emery lenses,
in the south of the Menderes Massif. Previcus studies (Dig~ . 1975;: Cagiavan et
al.., 198C: Kcnek et al., 1987) suggest that the lewer levels of the sequence
contain foraminifers indicating an Upper Triassic-Jurassic-Lcwer Cretacecus age.
whereas. in the up;;-er levels only rudist fragments conferring an Upper Cretaceocus

age occur.

In detail, the rudists are found towards +the upper levels of the sequence

consisting of dirty white—dark colored., medium to thick beddsd, 10 to 15 m  thick.

-

racrvstallized limestones. Around Milas and Akbidk (Fig. 1), the rudist bearing

recrystallized- limestones show probably lateral and vertical changes with 3 to 4 o

-

thick brecciated recrystallized limestones (Fig. 2) The uprermost section of the
sequence consists of 15 to 20 m thick recrystallized limestr:;nes without rudists
and they grade into reddish. greenish., upper Senonian- lower Paleccene
cherty. well bedded. locally medium crystalline pelagic limestones. At the top.
flyvsch like rocks (Konak et al., 1987) cansisting of shales, sardstones and
crystalline limestones with foraminifers., indicating an Upper Pal=ccene-Cocens
age, are observed. The Lycian nappes tectonically overlie this sequence.

The principal rudist localities are located around the Akbik area 1in the

southern part of the Menderes Massif. They can also be observed in the areas
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surrounding Milas and Denizli (Fig. 1)

Akbik area: The rudists are very abundant in the Akbik arsa and are
representaed by the Hippuritid and Radiolitid secticns.

Hipuritids are located 'in the Komlirbwonu locality NW of Akhidk (Fig. 1),

whera the sections of Hipouritase pabresirensis FUTIERER are deminant andd small
I:ild-ups of  this species havs dsveloped 71 i £ig. &) Hiomarites cf
colliciatus WDWARD  Hipmweites sp. . Yaccinites sp.. Sauvagesia sp. . Durania  sp.

(Fig. 1). Hippuritids ars rare. Radiclitids ars Senerally represented by large

Lams <of preservang ligamentz! ridge ard’/or sighonal region: Sswisgesia of

tenuicostata POISAK. Sauvagesia sp.. Durania sp. Radiolites sp., Hi ites
—_———— s e

Milas area: The rudists are pocrly preserved in the Milas area.

To the southwest of Milas, the rudists are observed around Asinyenikdy and
Yenik&v localities (Fig. 1), and they are generally fragmented: Sauvagesia cf.
tenuicostata POLSAK. Sauvagesia sp

=

.. Durania sp.. Hippurites cf. colliciatus

WOCDWARD, Hirnurites =sp., and Vaccinites sp. can be determined.

T> the scutheast of Milas., the rudist bearing recrystallized limestcones are |
observad arcund Akdag (Fig. 1). where the rudists are represented by fragments of
Hippuritids and Radiclitids. - However, a sing!e-section of species Vaccinites cf.
taburni GUISCARDI showing a stratigraphic significance ié found (P1. 1I. fig. 9).
Hicourites sp.. Sauvagesia sp. and cf. Radiolites sp. are é.lsr:- determined.

Donizli area: The rudists are very sparse and fragmented to the west of

Cenizii. Some sections of Hippurites sp. and of. Sauvagesia sp. can b2

determined.

North of the Menderes Massif :

" The Mesozoic sequence shows a less r‘egulér _e:-.:temibn in the north of the



Massif (Fig. 1). and consists of dark-gray colored. medium thick bedded
recrystallized limestones with hauxjte—eher? lenses, ﬁccordihg to new
observations fErdﬂgEn and Glingér. 1992), rudist bearing recrystallized limestcones

of the Girsnez Mountain, E of Akhisar (Fig. 1). belong to the Mesozcic secuence of

the Msrderes Massif. Rrourd Karvaalt: leocality and to the ncrth of Selcuk (Fig.
11. the rudist kearing recrystallized limestcones are alsc chserved.

The rudists ar=.very rare and fragment in all the localities «f the
ncrthern part of the Menderss Massif. The Radiclitid fragments keionging to the

genera c¢f. Radloliites sp. and cf. Sauvagesia sp. can .be determined from the
g A L N p A e e p

recrystallized limestones of . the Gorenez Mountain.

Stratigraphic positions of the rudists
The rudist species of the southern part of the Menderes Mass:if ar=s well knewn
in the Mediterranean Province and they allow us to determine the age span of the

rudist fauna.

Hippurites nahbresinensis is widespread in the Santconian—Campanian of
Yugoslavia. Romania, Italy., and the Eastern Alps (Milovanovic; 1934: Plenicar.

1960. 1975: Lupu. 1976: Polsak, 1979: Accordi et al.. 1982). This species is also

determined in the Maastrichtian of Yugcsiavia (Sladic — Trifuncvic, 1972) ard
Bulgaria (Pamcuktchiev, 1981)..
Vaccinites taburni is known from the upper Cocniacian ta lcwer Campanian of

Italy. Yugoslavia. Greece and Algeria (Douvillé, 1897, 1910: Parona. 1901, 1926:
Fasic. 1957: Pejovic, 1957: Polsak, 1967: Plenicar. 1975: Accordi et al.. 1982) .
Both of the species, Hippurites nabresinensis and Vaccinites tahgni are vary

aburdant  in the Santonian limestones of the Izmir-Ankara Zone {idcer. 188%9a. b

Erdcgan. 1990) .
Hippurites colliciatu# is widespread in the Sencnian of the Eastern Alps.
Dinarids. Apennines and Asia Minor (Sdnchez, 1981).

‘Seuvagesia tenuicostata is preéent in the Santonian—Campanian of Yugoslavia
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(Polsak. 1967: Plenicar. 1973) and Italy (Accordi et al.. 1982).
The gecgraphic and stratigraphic distributions of the species indicate a

Santcnian—Campanian age for the rudist fauna of the southern part of the Menderes

of the ncrthern part of the Menderss Massif jowever  the rudist bearing

lccality are Santonian age according ho Erdegan and Glnglr
The ruﬁist hearing recrystallized limestcnes of the Mend
resesble in point of péleontolcgic and stratigraphic charactsrs the rudist
iimestones of the Immir-Arkara Zone.
The rudist fauna of the scuthern part of the Menderss Massaf
similaritiss with the Santonian rudist assemblage of the IZmir-Manisa ar=a. The

presence of Hippurites nabresinensis and Vaccinites taburni. suppcrt this

assertion, because they are significant forms of the Santonian assemblage around
I=mir and Manisa (Ozer, 1989a. b). The Hippuritids of the southernm part of the

Menderes Massif, are well preserved and determined than the Radiclitids, like

those of the Izmir-Ankara Zone. The hrecciated limestones showing lateral and
vertical changes with the rudist bearing 1 tones of the scuthern part of the

Massif, are also cobserved ard well known in the Santonian limestone
of the Izmir area (Erdogan. 1990).

The rudist fragment undetermined of the wupper Campanian recrystaliized
limestones of the northern part of the Menderes Massif. arcund Gorenez Mountain

(Akhisar). which can be correlated with the bicclastic limestones of the Izmir-

Manisa area. where the 1udist fragments are alsc very abundant 1n the sam®

L4

stratigraphic level {Ozer ard Irtem, 1982: Ozer. 198%: Erdogan. 1990).
The rudists have been noted from the marbles with emery of the unit of

& ks :
Vourlioctes to the east of Samos (Greece) by Papaq;?a‘3ﬂ~ (1979): a cording to the

L

presence of rud:sts the Upper Cretacecus age has been Cﬁnferred on the marble.



The sections of rudists in Fig. 4 of Papanikalacu (1979), seems to belong to the
Radiclitids (probably Sauvagesia and Durania) showing affinities with those of the
venderes Massif (compare with P1. I. fig. 7.8.10.11); but, there is a need for

g = IR o SR R ) = & i & TSy -2
calatptoiocic study of the rudists of Jamcs t2 better undérstand the stratigraphic
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