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r. lfama.toB, X. Buctuep - na.t/1/tOMopifjbl Cmott.106C,;oti CBII!nbl, Be.1e,;c,;a.<l zpynna (mpuac) CmpaHO:JICa-nAa-
1<11/ta , IOzo·Bocmo•muH EoAZapun. CTOHJIOBCKaSI CBifTa cnoJKeHa Hl ljlHJIJIHTOKJlHbiX rrrlfFJHCTbiX CJiaHu.eo, ljlRJI­
mnoo, MeTanCaMMHTOB, MpaMOpoB, OCHOBHbiX K KRCJibiX MeTaByJIKalfKTOB. 

Hccne.n.ooaHo 30 o6paJuoo, pacnpe.!leneHHbiX no ocel! TeppKTopRH, o6pa10BaHHOlt H3 nopo.!l BerreKcxolt 
rpyniTbi. PeJyJibTaTbi 6bi!TK nony-reRbi TOJibKo KJ Tpex npo6. nollXOllSII.Ilei! llJISI onpe.D.eneHIUI BOJpacra IIlUI HHo­
MOpljloo 0Ka3allacb TOJibKO OllHa np06a. 

Onpe.!leJieHbi norrbie cnopbi , KOTOPbie MOryT 6biTb OTHeceRbi K cjlopMeHKOMy polly Densoisporites. BlOt 
Densoisporires nejburgii 6biJI pacnoJHaHHbiM. OH BCTpe'!aeTCSI s 60JibUIOM KOJTR'feCTBe paHHeTpHacoobiX cyK­
uecciiH BO MKOrHX 'laCTSIX CBeTa (Eopone, A1KH, A BCTpanmr). bbiJIO ycraHOBJTeKO He MeHee TpeX pa3!TH'fKblX 
THnOB aKpnTapxoo. HccneliOBaHHbie ljlopMbi pOlla Veryhachium MOrYT 6biTb cpasKeHbi c Veryhachiwn va/ensii. 

C'IKTaeTCSI, 'ITO KOM6HHKposaHHaSI HaxOliKa Densoisporires nejburaii KJIR MopljlonorH'IecKK CBll"laKiihiX 
DOJlblX ljlOpM Veryhachium B acCOUHall.liSIX C OCKYliHbleM pa3HOo6pa3HeM SIBJISieTCll O.LllfiiM Hl TO'fKbiX CBOitCTB 
MOpcKHX paHHeTpHaCOBbiX acCOU.IiaUHli . 

Abstract. Stoilovo Formation comprises phyllitoid slates, phyllites, metapsammites, marbles, basic and 
acid metavolcanics. Thirty samples throughout the whole area made of Veleka Group were studied . Only three 
samples y ielded result s. Only one sample contains palynomorphs suitable for age determination. 

Cavate spores were identified and referred to the formgenus Densoisporires. The species Densoisporites 
neiburgii was al so found . Jt i s characteri stic o f many Early Triassic successions in different parts of the world 
(Europe, A sia, Au stralia). At least three different types of acritarchs were establi shed. The forms of g. Very­
hachium may be well compared to Veryhachium valensii. 

It is assumed that the combined occurrence of Densoisporites nejburaii or morphologcally related cavate 
forms of Veryhachium in low diversity assemblages i s one of the most striking features of marine Early Triassic 
assembl ages. 

In trod ucti on 

The age of the low-grade metamorphic rocks of Veleka Group is cont roversial and poses 
a difficult problem . Recently, both Bulgarian and foreign authors have published contra­
dictory ideas and fact s, prooving different ages for identical rocks - from Late Protero-
2.oic to Tithonian inclu sive (Sa v o v et al., 1971; Man Sl K o s , 1976; C. at a I o v, 1977; 
C. a t a I o v, B u d u r o v, 1978 ; H a 'I e a, M a n 11 K o a, 1979; C e p r e e s a et al., 
1979; Chat a lov, 1980; Maljakovetal., 1982; Dodekova, Catalov, 1982; . 
l.{ a T a n o s , 1985 - see di scussion). 

The aim of thi s paper is to report the fir st of finds of Early T riassic palynomorphs in 
the low grade metamorphic rock s of Stoilovo Formation. Our data, obtained from palynolo-
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gical studies of metapelitic rock~ 
support the re sults of Savov, Catalov 
and Budurov who established Lower. 
Tria:.sic conodonb in recrystallized' 
limestones of Zaberska Formation 
(S a v o v et al., 1971 ), a lateral equi­
valent of Stoilovo Formation (l.J a­
T a JI 0 B, 1985). 

Material. Thirty samples were 
collected from different localities and 
levels mainly of Stoilovo and Zaber­
ska Formation. The samples are grey 
and black phyllitoid slates and clay­
silty rocks. They were sent to H. V i s­
s c h e r for palynological studies in 

I . xc 16 the Laboratory of paleobotanics and 
palynology, University of Uhecht, the 
Netherlands. Only three samples yiel-

~ig. ~~n~:~i.:et~~~cr~hic rocks : 2- Maiko Tiirnovo plut- ded re~ults (3-1547 ~ 3-XC and 5-XC). 
on- Upper Cretaceous; Ju- East Thracian Group- Low- The f1~st sample IS from Zaberska 
er and Middle Jurassic; 3b- Maiko Tarnovo and Lipacka Formation (borehole 1547, the area of 
Formations- Middle-Upper Triassic; 4- Maiko Tarnovo Dedo Todoraki east of Gramatiko­
Form~tio!l- Middle Triassic_; 5- Stoilovo Forma~ion- Low- vo village). Oniy acritarchs were de-
er Tnasstc; 6- hydrogeologtcal borehole- locatiOn of sam- d h' h d t II 
pies 3-XC and 5-XC tecte w JC o no a ow a more pre-

cise dating of the rocks . The other 
two samples are from the core of the 

hydrogeological borehole in the area of Dokuzaski dol, south of Stoilovo village, directly 
near the motor road (fig. 1). Sample 3-XC yielded only Veryhachium. 

The palynomorphs described in this paper were found in sample 5-XC only. All photo­
graphs shown in plate I are from the same sample. 

Stratigraphic and petrographic notes 

The hydrogeological borehole in the area of Dokuzaski dol is located at 1750 m (straight 
line) north of the branch road Maiko Tarnovo- Stoilovo and at 2 km (straight line) south­
southwest of Stoilovo Village. The borehole lies about 850 m north of the boundary between 
Maiko Tarnovo and Stoilovo Formations. It was planned to penetrate into Maiko Tarnovo 
marbles in depth (fig. 1). However, the project depth (1150 m) was reached but the marbles 
were not drilled. These details are given in order to show what part of the section of Stoilo­
vo Formation has been exposed since we do not know the depth from which the samples 
were collected. It is evident, however, that the borehole intersects only rocks of Stoilovo 
Formation. 

The section of the borehole is made of black phyllitoid slates, banded silty-clayey rocks 
and re-crystallized clayey limestones. The same rocks are exposed on the surface south of 
the borehole. North of the latter crop out greenschists. Thus, we are sure that the studied 
samples belong to the section between the borehole and Maiko Tarnovo marbles (fig. 1 ). 
In fact, palynomorphs could be detected in thin section from phyllitoid slates on the sur­
face. In this way the studied palynomorphs from sample 5-XC originate from the "lower­
most" or southernmost parts of · Stoilovo Formation. 

Under the microscope the phyllitoid slates show microlepidogranoblastic and micro­
lepi4oblastic texture. The mineral composition is: white mica, quartz and rare chlorite, hyd­
robiotite (?), rutile and pyrite. Apart from di spersed organic matter, there are also black 
fragments of plants and palynomorphs. 
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Description of palynomorphs 

The samples yielded poorly preserved low-diversity assemblages of recognizable palyno­
morphs. Palynomorphs of uncertain affinity (acritarchs) seem to be dominant in the as­
semblages found; they are indicative of marine depositional environments. In only one 
sample (5-XC) rare spores of land plants could be detected with certainty. In general 
the palynomorphs are highly fragmented. The best-preserved specimen s so far encountered 
are pictured in Plate f. 

Acritarchs. At lea st three different types of acritarchs have been found: (I) Highly 
folded , relatively thin-walled bodies with no clear ornamentation and openings, showing 
a more or less clearly delimited central inclusion. The forms may by included in the genus 
Nuce/losphaeridium T i m o f e e v, but it should be realized that in the extensive Soviet 
literature on sphae romorphic acr itarchs a number of other names have been applied to 
di sti ngui sh spheroidal bodies with a central inclusion. (2) Finely spi nulate bodies with no 
apparent openings. These forms are here assigned to Conaletes, a formgenus originally 
thought to include spores rathe r than acritarchs (R e i n h a r d t, S c h o n, 1967); it is 
obvious, howeve r , that in literature many alternatives can be found for naming finely spi­
nulate pa lynomorph s lacking other di ffe rentia l characteristics. (3) Tri angular vesicles with 
spines extending from the angles constitute the most dominant element in the assemblages 
found . They can be clearly assigned to Veryhachium, the most well-known genus of poly­
gonomorphic acrita rch s. The forms studied can be well-compared with Veryhachium va/ensii 
Down i e & Sa r jean t emend. S a r j e a n t, 1970. 

Cal'ate spores. The only recognizable morphological group of spores or pollen grains 
is that of the cavate spores, probably representing microspores of lycopodiophytic affinity. 
The spores consist of a smooth inner wall which is mote or less loosely enveloped by a re­
lative ly thin infrastructured outer wall showing no apparent ornamentation. Tetrad scars 
u sually distinct, frequently accentuated by heavy plicate labra. The forms found can be rea­
:.onably classed as ~pecies of the form genus Densoisporites. These species may include Den­
soisporites nejburgii (S c h u I z) B a I m e, 1970. 

Age determination 

When it comes to an age determination of the rocks, at first sight the limited palynological 
information now available would seem to be highly insufficient. Howeve r, de s.pite the res­
tricted nature of the assemblages, it is thought that the following qualitative and quanti­
tative characteristics ate st rongly indicative of an Early Tria ssic (Scythian) age: 

I. Cavate spores assignable to the formgenus Densoisporites are known to range from 
the Upper Paleozoic into the Cretaceous. However, only in the Lower Triass ic they may 
constitute a dominant element in low di versity palynological assemblages. 

2. The specie s Densoisporites nejburgii, originally described as Lundb/adispora nej­
burgii from the Middle Buntsandstein of GDR (S c h u I z, 1964) has subsequently been 
recognized in a large number of other Early Triassic succe ss ions in Europe, Asia and 
Aust ralia. These success ion s include ammonoid-controlled stlata in the Salt Ridge of Pakistan 
(B a I m c, 1970), the Caspian region (E o r a 'l e B a, B 11 H o r p a .n o B a, 1973) and 
the Italian Alps (Vi s s c he r, 1974) representing the upper patt of the Scythian Series 
(Spathian, Olen ekia n Stages). Furthermore, it is intere sting to note that Densoisporites 
nejburgii could well reptesent the microspores of the well-known lycopodiophytic plant 
genus Pleuromeia which ha s been found in the Lower Triassic of widely separated parts 
of the world (compare 5I pow e H K o, 1975). In Southeastern Europe, Densoisporites 
nejburgii is known to occur abundantly ·in the Lower Trias sic of Rum ania (V en kat­
c h a I a et a!., I 968; A n t o n e s c u et al., 1976). 

3. The polygonomorphic acrita rch genus Veryhachium is known to range from the Lower 
Paleozoic into the Cretaceou~. However, acritarch assemblages domin ated by the small 
and morphologically simple forms assignable to Veryhachium valensii are characteristic· of the 
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Upper Permian- Jurassic interval of widely separated parts of the world. On the basis 
of the results of his study of Early Jurrassic assemblages W a II (1965) suggested that Very­
hachium favoured an open-sea environment. 

4. Throughout the world, the combined occurrence of Densoisporites nejburgii or mor­
phologically related cavate forms of Veryhachium in low diversity assemblages is one of 
the most striking features of marine Early Triassic assemblages. · 

Because of the abundance of Veryhachium in both Zaberska Formation (0-fot mat ion, 
K a Iva c he v a, C. at a 1 ov, 1974) and Lipa cka Formation (B-formation, K a 1-
v a c h e v a, C. a t a 1 o v, 1974) a comparable age of the latter sequences should not be 
excluded (according to G. C. at a I o v, this assumption of H. Vi s s c her is very likely 
all the more that he is not acquainted with the most recent results from the studies of A-for­
mation which turned out to be of Middle Triassic age). The forms identified in B-forma­
tion (K a Iva c he v a, C. at a I o v, 1974, fig. 1, p. 1420, pl. I, p. 1421) may be well inclu­
ded in Veriha.chium va/ensii. Unfortunately, the forms found in B-formation are still not 
identified, nevertheless that one of the figured species (K a I v a c h e v a, C. a t a I o v, 1974, 
fig. 6, pl. I, p. 1421) may well be an internal body of a cavate spore. 

Discussion 

The problem of the age of the olgest lithological unit s of Veleka Group or the so-called 
Strandza facial type Triassic is evidently difficult to re~olve. The main difficulties are rela­
ted to the allochthonous position of the rocks which form this Group, the intensive defor­
mations and the low-grade metamorphism. These difficulties hamper the stratigraphic stu­
dies also in other similar terrains in the Alpine-Himalayan orogen. 

So far only the age of Stoilovo, Zaberska and Stravnica Formation temains contro­
versial. They are the units which make up the lowermost parts of Veleka Group. In the other 
five units of Veleka Group sufficient amount ofcondonts and foraminifers have been found 
which prove Spathian, Anisian, Ladinian, Carnian and Norian age (q aT a n o B, J 985). 

Recently, two concepts on the age of Stoilovo (as well of Zaberska and Stravnica) 
Formations were published. The fin.t group of authors assume an age from the Late Pro­
terozoic to the Carboniferous inclusive (H a 'I e a, 1972; C e p r e e a a et al., 1979; M a-
1 j a k o v et al. , 1982). One of the authors of the present paper (G. C. at a I o v) is of the 
opinion that for the time being there are reliable proves only for a Lower Trias~ic age but 
he does not exclude the possibility part of the rocks of Stoilovo and Zaber ska Formations 
to be of Paleozoic age (Chat a I o v, 1988). This idea is supported also by other authors (D a­
b o v ski, Sa v o v, 1988). In this respect an important fact is that there are lithological 
transitions between Gramatikovo Formation (Spathian) and Zaberska Formation which 
are in superpositional relationships. The possibility for the Paleozoic age of pat t of the roch 
of Stoilovo and Zaberska Formation is based on indirect data: the extremely large thickness 
of this unit (up to about 2800 m) and the hypothesis that they were formed in the confines 
of the Paleotethys. For this reason the exi stence of a gradual transition between the Tt iassic 
and the probable Paleozoic part of the succession is a logical consequence of this hypo­
thesis. For the time being, however, there are only proofs for an Early Triassic age. 

The doubts about the Paleozoic palynomorphs reported by C e p r e e B a et al. (1979) 
are based on the fact that in some of the occu.1 ences of these fossils G. C. a t a I o v found 
Triassic conodonts and foraminifers and in others -Jurassic fauna (ammonites, bi­
valves, dynoflagellate s) cq a T a n 0 B, 1985; D 0 d e k 0 v a, c. a t a I 0 v, 1982). Never­
theles s, more data are required for a final resolution of the age problem of the above men­
tioned formation s. For the time being the Early Triassic age of at least part of the rocks 
of Stoilovo and Zaberska Formations remains an unquestionable fact. 
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PLATE I 

Selection of relatively well-preserved palynomorphs from Stoilo,·o Formation. Dokuza~ ki dol. hydrogeological 
borehole, sample 5-XC, magnification approx . · 750 
1 - Densoisporire s nejburgii: 2 - inner body of ca,atc spore. probably Densoisporires: 3 - Densuisporires 
sp.; 4 - Conaleres sp.: 5- Nucellosplweridium sp.; 6, 7- Very luKhi11111 1'0/cloii 
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