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Palynological as sem blages from the ÇamdaÈ area of NW Tur key are ana lysed quan ti ta tively and qual i ta tively. All prep a ra tions logged
from dif fer ent palynomorph sam pling sec tions show high ra tios of pol len. Within the pol len frac tion per cent ages of up to 71% for the
bisaccate pol len Lueckisporites Potonié and Klaus 1954 are re mark able. This pat tern is rem i nis cent of palynofloras de scribed from the
Up per Perm ian of Eu rope. This en ables the study area to be shown in its palaeogeographic con text, and con strains in ter pre ta tion of
microfloral af fin i ties, palynostratigraphy, and depositional en vi ron ment. The palaeoenvironmental model clearly in di cates de po si tion
within the hin ter land, cor rob o rat ing pre vi ous in ter pre ta tions.
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INTRODUCTION

In 1995, Aliêan and Derman pub lished on the “Permo-Tri -
as sic” Çakraz For ma tion in the ÇamdaÈ area, NW Tur key
(Fig. 1A and B). The au thors dated part of these de pos its paly -
no logi cal ly for the first time as “Late Perm ian”. Fur ther more,
they noted a sim i lar ity to as sem blages of sim i lar com po si tion in 
“Euromeria type bas ins”. These ex otic palynological as sem -
blages from Asia Mi nor stim u lated fur ther in ves ti ga tions. In
this study, an or i gin from the north ern hemi sphere of the Perm -
ian palaeoworld is shown. The as sem blages are de scribed in
terms of their main con stit u ents, and the re la tion of the
palynological con tent to the en vi ron ment of de po si tion is dis -
cussed, as are the cli mate con di tions and depositional age. 

GEOLOGICAL BACKGROUND

The ÇamdaÈ area is sit u ated in the west ern Pontides in the
north-west of Tur key. ÇamdaÈ is as signed to the Is tan -
bul–Zonguldak Terrane (also the Is tan bul Terrane; e.g., Okay
and GöncüoÈlu, 2004; Moix et al., 2008;  Fig. 1A and C),
which rep re sents a part of a terrane com plex. This terrane com -

plex in cluded in the Perm ian the Moesian Terrane (with the
Moesian Plat form), the Bal kan Terrane, the Thracian Terrane
(with the Thrace Ba sin; Yanev and Dimitrova, 1997; Yanev et
al., 2006; Fig. 1C), all re lated to Pangea (Laurussian part;
Fig. 1 D). In the ÇamdaÈ area, Perm ian de pos its are rep re sented 
mainly as clastic de pos its, in clud ing con glom er ates, sand stones 
and claystones; these de pos its are suc ceeded by red col ored
sand stones of prob a bly mainly Tri as sic age (e.g., Aliºan and
Derman, 1995; Gedik and Önalan, 2001). The Permo-Tri as sic
de pos its are re ferred the Çakraz For ma tion.

MATERIAL AND METHODS

Palynological sam pling was car ried out at ÇamdaÈ south -
wards from the town of Karasu. Twenty-four sam ples were col -
lected from the study area (approx. 4.5 ́  4 km). Sam ples come
from two mea sured sec tions (from older to youn ger, one along
1600 m, around 20–60° fall, lo cally tec toni cally dis turbed), and 
from one iso lated sam pling point. Stan dard prep a ra tion meth -
ods (e.g., Wood et al., 1996) have been ap plied to claystones
rich in or ganic mat ter to sep a rate the palynological ma te rial
more than 15 µm in size. 

SHORT COMMUNICATION



CHARACTERISTICS 
OF THE PALYNOLOGICAL ASSEMBLAGES 

Pres er va tion. The Pa leo zoic de pos its of the ÇamdaÈ area
un der went ther mal al ter ation giv ing the or ganic mat ter in the
rock a high de gree of ma tu rity. The Perm ian palynomorphs are
blackish-brown (Fig. 2). An iden ti fi ca tion of pol len to the ge -
nus and spe cies level is pos si ble whereas thick-walled spores
can of ten only be iden ti fied as “spore”. Pol len were ob vi ously
af fected by trans port, and of ten oc cur as frag ments.

Per cent age ra tios. Ev ery palynological as sem blage from
each sam ple within the study area is dom i nated by bisaccate
pol len. Counts of dif fer ent mor pho log i cal groups show rel a -
tively sim i lar ra tios for the sam ples (the av er age ra tios in
Fig. 3). The palynological taxa so far iden ti fied are shown in
Ta ble 1. Spe cies of Lueckisporites (Infraturma Murornati-
 Costati, hav ing a cor pus with nu mer ous sub-par al lel ridges =
taeniae), are the main el e ments within the morphogroup of the
“taeniate/stri ate bisaccate pol len”. Lueckisporites may com -
prise up to 71% of the palynological as sem blages (of all
counted palynomorphs). 

182 Ellen Stolle

Fig. 1. Geo graph ical (A and C) and palaeo geo graphi cal over view (D, land masses and shelf ar eas in white) of the study area 
and lo ca tions men tioned in the text, with re gard to a plate tec tonic con text

Note for com par i son that the dark ar eas in A be long to de pos its of the Karakaya Com plex, which are found in D at approx. at 15–20° N palaeolatitudes.
Maps (A and C) are re drawn and sim pli fied ac cord ing to Okay and Tüysüz (1999), Okay and GöncüoÈlu (2004) and Okay (2008), the strati graphic col umn
(B) is re drawn and mod i fied ac cord ing to Gedik and Önalan (2001), and the global over view (D) is sim pli fied ac cord ing to Stampfli (2000), Stampfli and
Borel (2002)
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Fig. 2. Com mon palynological taxa from the Çakraz For ma tion (Perm ian part) in the ÇamdaÈ area, NW Tur key

A – Lueckisporites virkkiae, 56 µm, CDK1/2, O29.4; B – Taeniaesporites noviaulensis, 85 µm, CDK1/4, Y49.4; C – Alisporites sp., 51 µm,
CDK1/3, X31.4; D – Alisporites tenuicorpus (a spec i men with small sacci), 42 µm, CDK1/3, V32 (this form ap pears un der dif fer ent names
in the lit er a ture); each bisaccate pol len with di men sions in mi crom e ter, slide num ber and Eng land Finder co or di nates

Fig. 3. The av er age ra tios in per cent of dif fer ent mor pho log i cal groups 

from pol len-dom i nated palynological as sem blages (ÇamdaÈ, NW Tur key)

Data de rived from twenty-four sam ples within the study area; 
all sam ples show rel a tively sim i lar ra tios of the main con stit u ents



THE “ÇAMDA( ASSEMBLAGES” 
IN RELATION TO PALAEOGEOGRAPHY,

ENVIRONMENT AND AGE 

The pol len-dom i nated palynological as sem blages from
ÇamdaÈ (Asia Mi nor) re sem ble sim i lar as sem blages de scribed
in the clas sic pub li ca tions on the Up per Perm ian of West ern
Eu rope (e.g., Leschik, 1956; Grebe and Schweitzer, 1964;
Clarke, 1965; Visscher, 1967; Clem ent-Westerhof, 1974).
These as sem blages con tain spe cies such as Lueckisporites
virkkiae, Falcisporites zapfei and Klausipollenites
schaubergeri, and were dated as Late Perm ian, of ten in the
sense of lat est Perm ian. The up per most Perm ian strata of West -
ern Eu rope were de pos ited in the north ern hemi sphere, and de -
po si tion took place un der arid cli mate con di tions (e.g., Grebe,
1957; Hochuli et al., 2010). Palaeogeographically, the Perm ian 
de pos its from the ÇamdaÈ area in Tur key have a sim i lar set -
ting. The Is tan bul–Zonguldak Terrane was sit u ated in the
north ern hemi sphere at approx. 10–30°N (e.g., Stampfli, 2000;
Stampfli and Borel, 2002), and thus prob a bly in the trop i cal or
sub trop i cal re gion. Paly no logi cal ly, the as sem blages from

ÇamdaÈ show sim i lar i ties to microfloras from the
palaeogeographically ad ja cent north east ern Bul garia area
(Mirovo, Moesian Terrane; Dimitrova et al., 2006). In their
OR-1 Mirovo sec tion, pol len is the dom i nant con stit u ent in the
as sem blages with ra tios of 92–96%. Taxa such as
Lueckisporites virkkiae, Vittatina and Alisporites spe cies are
com mon. L. virkkiae is abun dant com pris ing approx. 3–12% in
as sem blages from the up per sec tions (palynozones M2, M3).
These sec tions (depths of 1243–3325 m) have been con sid ered
as late Guadalupian to Lopingian on palynological grounds,
mainly on the ba sis on taxa such as L. virkkiae (for the early
Guadalupian to Lopingian) and Klausipollenites (Lopingian).
In north west ern Tur key, Aliºan and Derman (1995), “...no ticed 
that Lueckisporites virkkiae (stri ate-bisaccate pol len) which is
com monly found in “Euromeria type” bas ins is abun dant in this 
area too”. Con se quently, part of the Çakraz For ma tion has been 
dated by the au thors as Late Perm ian. But the term “Late Perm -
ian” was for merly used with dif fer ent mean ings, such as an
equiv a lent to the Lopingian (or oth er wise hav ing a range from
Guadalupian to Lopingian). How ever, the marker L. virkkiae
has in the Perm ian of the north ern hemi sphere a range from
Roadian/Wordian to Changhsingian (e.g., Burov and Esaulova, 

184 Ellen Stolle

Main palynological morphogroups
 used in this study

The con stit u ents (spe cies and gen era) of as sem blages 
from ÇamdaÈ area, NW Tur key

Taeniate/stri ate bisaccate pol len

Lueckisporites

Lueckisporites virkkiae Potonié and Klaus, 1954

Lunatisporites

Protohaploxypinus

Striatopodocarpites

Striatopodocarpites cancellatus (Balme and Hennelly) Hart, 1964

Taeniaesporites

Taeniaesporites noviaulensis Leschik, 1956

Non-taeniate/non-stri ate bisaccate pol len

Alisporites

Alisporites tenuicorpus Balme, 1970

Alisporites nuthallensis Clarke, 1965

Falcisporites zapfei (Potonié and Klaus) Leschik, 1956

Klausipollenites

Platysaccus

Platysaccus papilionis Potonié and Klaus, 1954 

Striatoabieites

Striatoabieites multistriatus (Balme & Hennelly) Hart 1964

Vesicaspora

Vitreisporites

Monosaccate pol len
Plicatipollenites

Potonieisporites

Polyplicate pol len Vittatina

Spores

Punctatisporites

Punctatosporites

Calamospora ?

T a  b l e  1

Mor pho log i cal groups and their main con stit u ents (gen era, spe cies) of the palynological as sem blages 
from the ÇamdaÈ area, NW Tur key 



1995). An abun dance of L. virkkiae in bisaccate pol len-dom i -
nated as sem blages can there fore also in di cate Roadian/Word -
ian ages. On this ba sis, the age de ter mi na tion for the as sem -
blages from ÇamdaÈ span from mid to lat est Perm ian. Al -
though the as so ci a tions show strong “Eu ro pean” af fin i ties,
suit able cor re spond ing palynozonations from Eu rope are miss -
ing for a more pre cise age as sign ment. 

Given the lack of a nar rowly de fined age range for the as -
sem blages from ÇamdaÈ wider con clu sions are hard to draw, for 
in stance re gard ing palaeoclimatic in ter pre ta tion (cor re la tion to a
spe cific phase). The depositional con di tions at ÇamdaÈ have
been de scribed by Aliêan and Derman (1995) as “con ti nen tal”,
de pos ited in river chan nel and flood plain en vi ron ments, pos si -
bly on an al lu vial fan and in re lated small lakes. In re la tion to the
re cent palaeoenvironmental mod els of Demschuk et al. (2008)
and Michoux (2002), the rel a tive abun dance of bisaccate pol len
from hin ter land co ni fers and of ter res trial or ganic mat ter in the
as sem blages as well as the vir tu ally ab sence of pteridophyte
spores and fresh wa ter al gae sup port the sug ges tion of de po si tion
just within in the hin ter land area. 

CONCLUDING REMARKS

Ac cord ing to re cent lit er a ture, the Perm ian part of the
Çakraz For ma tion in the study area (ÇamdaÈ, NW Tur key) was 
de pos ited in a north ern hemi sphere set ting at lat i tudes of
approx. 10–30°N. Pre lim i nary anal y ses on ma te rial of

twenty-four sam ples from the for ma tion show with out ex cep -
tion a dom i nance of bisaccate pol len in the palynological as -
sem blages (av er age 93%). All as sem blages are char ac ter ized
by high per cent ages of Lueckisporites (av er age 71%). The as -
sem blages from ÇamdaÈ (Asia Mi nor) show sim i lar i ties to
those from the palaeogeographically ad ja cent sit u ated Up per
Perm ian of north east ern Bul garia, and are rem i nis cent of “Late
Perm ian” pol len-dom i nated as sem blages de scribed from West -
ern Eu rope. How ever, cor re spond ing palynozonations from
Eu rope are still miss ing for a pre cise age as sign ment. More de -
tailed state ments can be given on the palaeoenvironment. The
com po si tion of the microfloras (mainly bisaccate pol len from
hin ter land co ni fers) clearly in di cates that the depositional en vi -
ron ment was within the hin ter land.
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