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J A R. P E T R B 0 K 

Mekkysi plistocenni a holocenni marinni terasy 
Cerneho more u Balciku v Bulharsku a marinni mekkysi 

bulharskeho plistocenu 

)l,se Mopci<He Teppacbi l.JepHoro MOPS! s 6nwaw BanlfMI<a 
B Bonrapww 

(P:fedlozeno 18. I . 1951. ) 

Po prve byli skutecne plistocenni n1arinni mekkysi Bulharska zjis­
teni t eprve 1924-5 a to na Galate u Varny, 1927 u JVIesemvrie-Nesebru 
a u Ses Sevmes. Ale tu bezelo pouze o marinni conchylie vetrem do 
plistocennich sprasi zavlecene, nikoli o marinni '- terasove - sedimenty 
plistocenni. Ty byly tedy v Bulharsku nalezeny mnou po prve a to 
u Balciku v Tuzle 1949. Studovana terasa jde do vyse asi 20 1netru a je 
asi j eden km dlouha. N edovedu ji vlozit do p.fesneho horizontu plisto­
cenniho a to proto, ponevadz jednak neni kryta jinymi plistocennimi 
vrstvan1i, jednak nemohu ji srovnat faunisticky s jinou znamou drive 
jiz horizontovanou praci jinych autoru, zejmena ruskych. Ponevadz neni 
kryta sprasi, kterou jsem na uboCi techto strani nenasel - ac na na.­
horni rovine kolmo nad touto terasou jsou sprase i s ulitami sucho­
zemskych mekkysu- nemohu tedy ani rozhodnout, pat:fi-li tato terasova 
f auna n1arinni skutecne do zdanliveho interglacialniho stupne KARAN­
GAT zvaneho, anebo zda nebezi snad o faunu mladsi. Take na mysu 
KALIAKRA jsem po kazde marinni plistocenni terasove sedimentaci 
patral marne tehoz roku, ac jsem n1el k tomu podminky co nejp.fiznivejsi. 
Proto nezbyva mi nic jineho, nez spokojit se dnes tim, ze proste t uto 
faunu jako takovou zde registruji a kazdy dalsi vyzkum jsem nucen 
odkazat budoucnosti. 

JARANOV sice tvrdi, ze Varna lezi na terase KARANGATSKE, 
ale toto sve tvrzeni neprokazal ani faunisticky, ani stratigraficky 
a soudil tak pouze morfologicky p:fi pohledu s plovouci lodi. Ja jsem 
patral rnarne po jakekoli terasove sedimentaci plistocenni ve Varne 
samotne i jejim okoli i v nejkrasneji otev:fenych profilech a nasel jsem 
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The oscilation of the sea-level of the Black-Sea (according to Grahmann). 
Oscilace vodni hladiny Cerneho more. 

pouze tercierni- snad lutetienske- terasy obnazene u pomniku Vladi­
slava Varnencika. 

Grahmann vypracoval sice krivku oscilace vodni hladiny Cerneho 
more, avsak kazde takoveto kolisani vodni hladiny n1ore, je pouze vy­
sledkem pohybu ker j eho vlastniho dna. A tu nesmime zapomenout, ze 
neni nezbytne nutno, aby se vsechny ty kry pohybovaly ve stejnem 
rytmu soucasne a proto neni take nutno, aby vsude na celem pobrezi 
byla ta ktera marinni terasa skutecne i zachovana. 

Vime velmi dobre, ze nekde j sou pohyby pobrezni cary mnohem 
rychlejsi, nez jinde. Tak je tomu s pohybem pobrezni kry u Balciku, 
kde je dnes pohyb nejprudsi, kdezto v zatoce Varnenske je toho casu 
nepatrny, nebo ustrnuly. 

J e mozno, ze misty mohla byt takova marinni terasa proste na­
slednymi pohyby morskeho dna i smyta. N emame pro to sice j este 
dokladu, ale teoreticky to mozno je, jak vidime prave u Balciku, kde 
na dne more u sameho pobrezi lezi silou priboj e sesute trosky skal, 
na kterych se da predpokladat terasa marinni. Zde totiz sjizdi ve vlno­
vitem tvaru velky kus brehu do more. Tento pohyb je vyvolavan tekto­
nickym denim a vsechno ostatni, co se tu projevuje, jsou procesy 
misledne. 

Grahmannovu vlnovku ,oscilace vodni hladiny" Cerneho more 
nesmime tedy brat jinak, nez jako dusledek pohybu ker a to periodic­
keho pohybu techto ker dna a nikoli jako diference v kubickem obsahu 
vody jednotlivych geologickych obdobi. 

V plistocenni marinni terase u Balciku snazil jsem se sice vysbirat 
co nejvice materialu, ale i tak povazuji tento svuj sber za neuplny a to 
proto, ze misty byl pfistup k terenu pro kolmost brehu uplne nemozny. 

Holocenni terasy morena bulharskem pobrezi jsou mnohem p:ffstup­
nejsi, ale nevenovali jsme jim dosud nalezitou pozornost a tak nemame 
presneho obrazu jejich fauny. To mim chybi prave pri studiu teto 
terasove asociace plistocenni. Ale i s temito nedostatky je moje sdeleni 
velkym, protoze dnes jedinym p:ffspevkem k poznani fauny plistocennich 
mekkysu Cerneho more. 

* 
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B HIOHe 1949 ro,ll.a, MHOH, BrrepBbie 6biJia ycTaHOBJieHa, KaK rraJieoHTO­

Jiorw-IecKaH, TaK 11 cTpaTerwiecKaH MopcKaH 6oJirapcKaH Teppaca IlJIHCTO­

u.eHH, B ,ll.JIHHHe OKOJIO O,ll.HOfO KHJIOMeTpa H B IIIHpHHe AO 20 MeTpOB, 

B6JII13H ceJieHHH TysJia HeAaJieKo EaJIIJHKa. Ee TOIJHbiH ropHsoHT, KaK 

B IIaJieOHTOJIOfHl.JeCKOM, TaK H B CTpaTefHl.JeCKOM 'CMbiCJie, Mbl eiU.e He 

MO)J{eM OIIpe,ll.eJIHTb, a TO IIOTOMy, l.JTO HeHMeeM HHKaKHX cpaBHHTeJibHbiX 

AOKa3aTeJibCTB, HO rrpe,ll.IIOJiaraeM BIIpOIJeM, Ha HeKOTOpbii1 IIOCJie,ll.HI1H 

l1HTeprJiaU.HaJI, B03MO)J{HO KapaHraT, Ho HaiiiH rrpe,ll.IIOJIO)J{eHHH ocTaiOTCH 

IIO,ll. BOIIpOCOM OfOBOpKH. PeiiiHTeJibHO OTBepraeM TaK Ha3biBaeMbiH 

J1HTepcTa,ll.H3JI, r,ll.e rrepeMeHa B MOpCKOH cpayHe rrpOI130HTH HeMOfJ13. 

CKaJIHCTbiH 6oK aToi1 TeppaCbi B ABYX MecTax rrpo611Ta CHJibHbiMH 

MOpCKI1MH BOJIHeHHHMH, r,ll.e B03HHKJIO ,ll.Ba rrpOXO,ll.a, KOTOpbiMH MOpe 

BHHKJIO sa CKaJIHCTbiH 6eper H TaKHM o6pa30M o6paB03aJIO 3aJIHB, KOTO­

pbiH BCe BpeMH 11MeJI C006IU.eHHe C MOpeM. B 3TOT TO 3aJIHB 11 BHI1KJia 

MOpCKaH cpayHa, ITO KOTOpOH 3,ll.eCb OCTaJIHCb B 60Jibllli1HCTBe CJII13HHKH­

cJie,ll.OBaTeJibHO UorrxbiJIHe. B aToM HOBOM rrpocTope, saJIHB HaM ocTaBHJI 

HOBYID Teppacy, MOJIO)J{e BbillleyBe,ll.,eHHOH - rrpe,ll.IIOJiaraeMaH KapaH­

r aHTCKaH, c rroJIHbiM co,ll.ep)J{aHHeM KacaiOIU.HXCH UbiiiXHJIHH. 3To o6IU.e­

CTBO HHOe, IJeM B Teppace BbiiiieyBe,ll.eHHOH, XOTH HeJib35I YTBep)J{,ll.aTb 

o rrepeMeHe ¢ayHbi. BospacT aToi1 TeppaCbi MO)J{HO 6biJIO 6bi TOIJHO orrpe­

,ll.eJIHTb - CpaBHeHHeM C cpayHOH <f>OCCHJibHbiX, a TO fOJIOCeHHI1X Teppac 

B Hece6py a BOJIOK BapHeHCKHx, Ho sa HeHMeHHeM MaTepHaJioB, HeBos­

MO)J{HO rrpoHsBeCTH orrpe,ll.eJieHHH. KapaHraTcKaH Teppaca LlepHoro MOpH 

y BapHbi B 1940 ro,ll.y 6biJia rrpe,ll.IIOJiaraHa 5!paHOBbiM, Ho oKasaJiaCb 

OIIII160l.JHOH, T3K KaK Teppaca He6biJia MOpCKOH, HO H3HOCOM peiJHbiX 

IU.e6Hei1, IJaCTbiO J1yTeTHHCKOI1 Teppacbi OTKpbiTOH y rraMHTHHKa BJia,ll.H ­

CJiaBa BapHeHIJHKa, a IJaCTbiO BaJIHHbi c pasBaJIHBIIIHXCH CJIOeB MopcKoro 

CapMaTa. Y Hac HeT HHKaKHx ,ll.OKasaTeJibCTB KaK cTpaTerHIJeCKHX, TaK 

11 rraJieOHTOJIOrHIJeCKHX HaXO,ll.OK Ha aTOM yiJaCTKe. 

Teppaca B6JIH311 EaJIIJHKa-TysJibi, oKa3biBaeTcH, rrepBoi1 B EoJirapHH, 

YCT3HOBJieHHOH MOpCKOI1 TeppaCOH IlJIIiCTOIJ;eHHH. 

The molluscs from one Plistocene and one Holocene Terrace 
of the Black-Sea at Balcik in Bulgaria and the marinne 

Molluscs of the Bulgarien Plistocene 

Though Jar an o v,1) 1940, maintained that Varna lies on 
a Plistocene marine terrace of the so-called K a r a n g a t i a n, he did 
not prove the existence of this terrace either paleontologically or strati­
graphically. Nor have I been able ever to do so, though I have tried 
to especially in 1948 and 1949 in the magnificently exposed and easily 
accessible sections on the Black Sea coast. I did not find anywhere 
terrace material, not even gravels and sand or dayey sediments of the 
sea, just as marine conchylia deposited at the tin1e by the sea were 
nowhere to be found. 

On an excursion with his students Jar an o v once observed the 
low step on which Varna stands fron1 the stea1ner on which they 
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travelled. He concluded simply from the site of the town morpho­
logically to the existence of this assumed and up till now non-proved 
Plistocene terrace. Already in 1922 I showed in my sections that in 
V a r n a there are on the S a r m a t i a n beds here and there nests of 
quartz pebbles. But these pebbles were not sedimented here in the 
Quaternary (i. e. at the time of the Karan gat ian, corresponding 
to the last Interglacial in Central Europe, i. e. to the Riss-WUrmian­
Plistocene). They are only surf accumulations derived from the locally 
exposed river terrace of probably Lute t ian age, or were washed out 
by the surf from destroyed marine Tertiary sediments. 

In them find marine conchylia set free by the disintegrration of 
these sediments, i. e. from different .stages of the local Tertiary. Thus 
they are not marine terrace sedin1ents of the B I a c k S e a of the 
Plistocene (here according to Jar an o v of the Karan gat ian) or 
of another Plistocene period, though it is not a priori excluded that 
this secondary redisposition could take place in the Plistocene itself. 

Nor does the literature until 1949 speak anywhere of Plistocene 
marine terrace on the B I a c k S e a coast in B u 1 g a r i a. Of a Holocene 
marine terrace I speak for the first ti1ne in n1y article of 1938 ("Le 
developpement de la baie de N esebr") and I place these sediments in 
the A t I a n t i c, or more correctly in the ·p r e - s u b b o r e a 1 L i t o­
rin ian, just like the Varna ridge between the present B I a c k S e a 
and the Varna La k e, in my article of 1948/ 9. 

In 1932 I had found on the coast of the B 1 a c k S e a up to about 
15 meters, between So z o p o 1 and the Ark uti no Lake, also 
a slightly exposed, forest-covered marine terrace with a material of 
pebbles and sand, but as I did not find in it any paleontological material 
I did not speak of this terrace and left its exploration for a later year; 
then however because of the war I did not get back to the place. 

Similarly I did not find on the coast of the R u m a n i a n D o­
b r u d j a and the B I a c k S e a coast of E u r o p e a n T u r k e y any 
1race of a Q u a t e r n a r y marine terrace. Therefore I consider my 
:find of June 1949 of Quaternary marine terraces at B a I c i k in 
B u I gar i a to be the first for this area really proved paleontologically 
and .stratigraphically. 

There are here two terraces, one older, the other younger. The 
older one reaches to an estimated - not measured - height of 20 1n., 
the younger one to an estimated height of 2 m. above the present level 
of the B 1 a c k S e a and the so-called T u z 1 a Lake there, which 
in Turkish means salt, i. e. a salt lake. 

The older, certainly Plistocene terrace has an estimated length 
of about one kilometer. Its ridge descens sometimes to 10 m., but it 
has in its whole length the same fauna. 

I do not venture of course to determine the accurate Plistocene 
horizon of this marine terrace because of the lack of any personal 
knowledge especially of the R u s sian terraces; admission to the 
R us sian coast was granted to me in autun1n 1938, but the visit 
became impossible through the tragic political events in CSR. Further 
the whole literature on the marine Quaternary of the B 1 a c k Sea does 
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not supply a sufficiently clear criterion for determining without doubt 
the horizontal age of these terrace sediments capable also of secondary 
movements (for it is known that marine terraces can be uplifted by 
some subsequent secondary movement of a block to a greater height 
than the one to which they belong primarily). 

Therefore I place this terrace for the present, because of its altitude 
above the present sea lever, simply in the Plistocene without determin­
ing its horizon. I place it in the Plistocene also because it has been 
pierced in two plaees by the surf, which thus opened a way to the 
sea water for drowning the bay formed. 

Also paleontologically we cannot venture to determine more in 
detail at least per analogiam the age of the horizon of this Plistocene 
marine terrace, as we cannot base ourselves on other observations, either 
our own or recorded in the literature. Up till now we know the Plisto­
cene marine fauna of the Bulgarian coast exclusively from my own 
finds of eolian loamy sediments, i. e. from the loess of the last Glacial 
(Wiirmian), since 1922 from a few places: N e s e b r 65,2 (= Me­
semvrie), G a 1 a t a 3, 79, S e s S e v m e s 4,64 (= A s p a r u c h o v o), 
and B a b a Bur u n, all near Varna, 5,61. 

But the marine fauna of these Plistocene deposits is very scanty, 
for of larger conchylia only fragments could be sedimented in this way, 
and even these only very sparily. In 1949 I found in a deep military 
trench about 1 km. long a for local conditions fairly large number of 
these fragments, yet they are not !Sufficient for a knowledge of the 
whole association of this geological period owing to the small number 
of species represened in them. 

In determining the accurate age of any horizon of Plistocene marine 
terraces the vertical height alone is not sufficient, as it is known that 
this may be changed by later oscillatory movements of the shore line, 
and thus the historical height sequence of the whole evolution and 
real age of any terrace can be changed. 

What we know of the marine terraces, Plistocene as well as Holo­
cene, of the B 1 a c k S e a in B u 1 gar i a is still too little, ·strati­
graphically as well as paleontologically, for us to attempt aocurately 
to determine any horizon, especially a Plistocene one. 

With regard to the Holocene terraces we are- after the analysis 
of the age and development of the bay of N e s e b r - a little better 
off, as we have here more criteria - such as the washing off of the 
upper loess, which is preserved where the basin of this bay did not 
reach. 

Thus I was able to determine also the age of the V a r n a D a m 
between the B 1 a c k Sea and the Varna Lake at a place near 
B a b a B u r u n. Similarly I could determine also the age of the 
"undercut coasts" of the B 1 a c k Sea atKa r a- k i ,6 j in the northern 
D o b r u d j a above M a m a i, as here too the youngest loess was 
denuded. 

Here atKa r a- k i 16 j we have therefore a proof of the oscillation 
of the water level of the B 1 a c k Sea in post-Plistocene time. In 
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post-Plistocene time, because the layers of the youngest loess are here 
denuded by lateral wave abrasion. 

It would be possible to determine this sinking of the sea level 
accurately to the decimeter by levelling measurements, and at the 
same time it would also be possible to calculate the rate at which it 
takes place. Such a sinking of the water level in one place must of course 
result in the raising of the water level of the same sea in another 
place. It would certainly be better if we spoke rather of a movement 
of the sea bottom, as this movement · is the primary one, whereas the 
corresponding oscillation of the sea level is only the consequence of the 
movement of the bottom. 

Such a subsidence of the bottom near the coast I ascertained in 
1948 on the .shore of the V a j a Lake at Burgas, where sherds of 
culture ;pits of the stone-copper period - or Eneolithic -were settled 
by Balanus sp. For we assume that the coast of the (B 1 a c k) S e a 
lay at the time of this culture far seawards from the present coast. 
From the article G r a h mann it is besides quite dear that the B I a c k 
S e a was several times a pure inland basin, i. e. closed, and several 
times by a movement of the bottom the B o .s porus opened so that 
this basin became again an open sea.*) 

Just because of this the B 1 a c k Sea is the best, straight-out 
test-proof of these elevations and subsidences by oscillations of the 
bottom of this sea. 

Of course this oscillating of the bottom of the B I a c k S e a is 
a phenomenon restricted to this sea itself. In it is only a dynan1ic 
part-process, and this is of course connected with the movem.ents of 
the C au c a ,sian block, which today has already reached the altitude 
of high mountains, and whose movement in the present geological 
period is not yet even periodically terminated or stopped. Thus of 

Of course we speak here of an oscillation of the water level of this sea, alt­
hough the "oscilation" of this water level is simply secondary, as it is due to 
orogenic movements of the bottom of the ba:sin, caused in their turn by movements 
of whole land blocks, and here on the Black Sea es,pecially by the movements 
of the Caucasus. 

Here we have of course to refute the opinion that the water in the seas 
increased in the Interglacial periods. We must not forget that in these periods 
the water volume increased in the atmosphere as well as in the soils, and that 
also vegetation formed a great water reservoir. Thus during; the warm periods 
the circuiation of the water wa·s greater and therefore also its effective consumption. 

Grahman's table assume's "a rise of the sea level" of the Black :Sea during 
the las't Glacial period - perphas only because this sea was not connected by the 
Bosporus (nor of course in any other way) with the Marmara Sea; but we have 
not yet one single stratigraphical proof in Bulgaria of such a "rise" 'Of its water 
level. On the contrary, from the last Ice Age (Wiirmian). i . . e. from the last period 
of loess formation, we know from here only loess, very thickly developed '(Varna 
and vicinity, Nesebr and vicinity), which never lies on Plistocene marine terraces. 

And it is just from Nesebr as well as from Kara kioj in the Dobrudja 
that we have proofs from the postglacial Litorinian 1( Atlantic) period that the 
movement of the blocks of the sea bottom were not only parallel with the coast 
but under an angle to the coast; if it were different no such changes of the shore­
line a s we know just from Nesebr, Kara kioj, the Varna Bay could have taken 
place, even if we take into account a variation of the surface currents of the sea 
a nd of course an analogous variation of the regular winds. 
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course also the movement of the botton1 of the B I a c k S e a cannot be 
terminated. Of course, when we remember that whole continental 
blocks are in movement, then we can be certain that also the bottom 
of all oceans is in constant movement, and at present we can only follow 
the different traces of these changes on the coasts, but cannot yet 
formulate any law according to which these movements take place. 

One of the proofs of such oscillations is not only T u z I a near 
B a I c i k for the Plistocene and Holocene, but also the V a j a Lake 
at B u r g a s. Here I found in 1948 the following profile: 

gray loam (Y2 m.) without prehistoric fonds 
black earth (- 1 m.) 2. Hallstadt sherds 

1. fragments of eneolithic structure 
brown loam (- 2 m~) 

The water level of the lake has risen, for the .sherds loosened by 
the wave abrasion and projecting from the black earth into the water 
of the lake are covered with Balanus. And thi,s Balanus has settled only 
on those parts of the sherds which got into the water, i. e. which were 
laid bare by the waves. If there had been water here earlier, Balanus 
would have settled on the whole sherds. 

I was able to follow only part of this settlement, and for a final 
conclusion it would be necessary to uncover the whole of it at least 
by soundings. 

Of -course we also know already that the swamps at A r nib erg 
in the R e uta 1 have dried out( just like the dried out "gyttja", in the 
Krutz e 1 r i e d in the G 1 at t a 1, the drying out of the peat bogs in 
N o r w a y and N o r t h e r n G e r 1n a n y are also a proof of the 
climate optium of B I y t t- Serna n de r, 1923, which dates in 
C e n t r a I E u r o p e from the s u b b o r e a I L i t o r i n i a n, i. e. 
practically from before the C e n t r a 1 E u r o p e a n N e o 1 i t h i c, 
and ends in the ear 1 y H a 11 s tad t, but we certainly cannot say 
that the rising of the level of the V a j a Lake has its cause in the 
same climatic change, for the V a j a Lake it not an end-lake, and 
we have not yet any proof that it ever was one. 

The cause of the rising of the water level of this lake we see in 
a subsidence of the coast line of the ,sea bottom. At the .same time 
we are of course aware that the .substratum of the Quaternary beds 
of the V a j a L a k e are Tertiary marine .sediments, clayey earth, 
not solid rock. In these Tertiary beds I found a mandibula of E quus 
stenonis and a collophaniUsed tusk of Mastodon sp. 

At B a 1 c i k- T u z 1 a no loess is preserved at the coast, perhaps 
because this whole coast has already for long been sliding into the sea. 
Its rock substratum consists of loose beds of brackish Sa r 1n a­
t ian, which either carried the loess where preserved with it or buried 
it. On the upper plateau above them this loess is however to this day 
preserved in the whole Do b r u d j a in thick layers as is well known 
already from the literature. 

For all these reasons I was able to determine the geological age 
of the younger terrace at the T u z 1 a Lake beyond B a.l c i k as 
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Holocene, and according to the loamy covering layers as older than the 
s u b b 0 T e a 1 L i t 0 r i n i a n. 

The difference in altitude between this terrace and the beds of 
the same geological age in the bay of N e s e b r and of the V a r n a\ 
Dam does not matter here at all, as everywhere we have here purely 
local conditions. Besides, because of the paleontological material of 
N e s e b r as well as of Varna not having been worked, we do not 
try to solve here the age relation between the terrace of T u z 1 a and 
those at N e s e b r and Varna. For this it would be necessary to 
collect in detail this material here just as at N e s e b r and Varna 
(though I was aware of this in 1949 at T u z 1 a, I was unable to collect 
the material necessary for this purpose in the two latter places owing 
to a sudden heavy attack of dysentery. Previous to finding the terrace 
at T u z 1 a I did not pay any greater attention to this material. 

Here we must not forget either that at each place and at the same 
depth the same mollusc association does not live everywhere. Thus, 
chiefly according to V e s k a Kane v a, assistant of the "B i o 1 o­
g i c n a s t a n i c a" at Varna and an expert on the marine mollusc-s 
of the B 1 a c k Sea, it has never been possible to catch a living 
Cerithium vulgatum LINNE and only empty shells washed up by the 
surf from the sea are found, and even these only sporadically. On the 
other hand this species was certainly very abundant during the 
sedimentation of the youngest loess at the bay near B a b a Bur u n, 
for I found there in the military trench mentioned above 91 specimens, 
i. e. several times more than all terrestrial Gastropodes living there at 
the .same time. 

In the interpretation of marine terraces we must further not forget, 
that the sea sometimes retreats from one coast and invades another. 
A proof of this are just the Holocene undercut coast at K a r a- K i ,6 j, 
from which the sea has retreated, just as the already mentioned 
V a r n a D a m heaped up by the sea in the Holocene, since the time 
before the subboreal Litorinian, and whose .sedimentation has not yet 
ended today! We know more such cases from the western coast of the 
B 1 a c k S e a, f . inst. at the dam of Lake Lac S i u tr = Lac d i 
C an a r a in the Do b r u d j a, in the bay of N e s e b r, at the mouth 
of the river Tic a, etc. In all these places the sea then leaves all its 
deposits, pebbles, sand and marine conchylia. 

When the coast rises because of tectonic block movements, fossil 
terraces are formed. 

This applies to the younger terrace of L a k e T u z 1 a at B a 1 c i k. 
As I already pointed out the dam of the P 1 is to c en e terrace 
on the coast in front of this lake was broken through by the waves 
in the P o s t g I a c i a I, and thus a bay was formed, in which a magni­
ficent fauna of marine molluscs lived, of which Cardium edule LINNE 
has for the B I a c k S e a the most remarka:ble shape, because its 
shells are here, of the whole B u 1 gar ian and Rumanian coast 
of the B 1 a c k S e a, unusually strong; this may of course be a con­
se,quence of the fact that this relatively little open bay had much more 
salty and warmer water than the sea here. The shells of this species, 
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especially from the Varna La k e, are on the contrary very small, 
as the water is here brackish with a low percentage of salt. 

But as soon as the two gates were closed by the surf forming the 
youngest terrace material, the water quickly evaporated, and thus the 
percentage of the salt increased until the lake thus formed beca1ne 
a salt lake = tuzla, in which of course the molluscs cannot live. 

As far as exposed profiles and the shortness of my stay allowed 
I collected in the Holocene lake terrace the following conchylia: 

N ass a reticulata 
N ass a reticulata var. modesta 
N ass a reticulata var. modesta 

f. minor 
Nassa reticulata var. mediterranea 
Cyclonassa nerita 
Cerithiolum lineatum 
Cerithiolum variegatum var. exile 
Gibbula c!ivaricata 
Rissoa sp. 
Petricola lithophaga 
Venus gallina 

V enerupis i rus 
Cardium edule 
Cardium simile 
M ytilus galloprovincialis 
J.l!f ytil-us lineatus 
Ostrea taurica 
Ostrect sublamellosa 
Tapes lineatus 
Barnea candica 
Capsa fragilis 
Syndosnya ovata 

Far less accessible was the fauna of the Plistocene terrace, as the 
undercut coast of the sea is here completely vertical. Only in one place 
was it possible to collect freely, and here very numero_us and quite 
undan1aged shells of Pholas dactylus Lil\TNE were a surprise. 

Molluscs of the Plistocene Marine Terrace of the 
Black Sea at Lake Tuzla beyond Balcik: 

1. Nassa reticulata LINNE var. mediterranea Risso 
2. N ass a reticulata var. modesta 
3. Cerithiolum reticulatum Bruguiere var. exile 
4. Gibbula divaricata LINNE 
5. Cyclonassa nerita LINNE 
6. Pholas dactylus LINNE 
7. Petricola lithophaga RETZIUS 
8. Venus gallina LINNE 
9. Cardium edule LINNE 

10. Mytilus galloprovincialis LAMARCK 
11. Mytilaster linneatus 
12. Ostrea sublamellosa 
13. Ostrea taurica KRYNICKYJ 

The Marine Molluscs in the Upper Plistocene 
Loess. 

At different places of the B I a c k Sea coast as at S e s S e v me s 
A s p a r u c h o v o near Varna, B a b a B u r u n above the Varna 

Lake, N e s e b r = Mesemvrie, as well as on the road below G a 1 at a 
near Varna marine conchylia were found. These marine conchylia got 
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into this loess exclusively by wind-drift. I have earlier called this case 
a "stratigraphic a 1 par ado x on", as non-terrestrial, marine 
fossils got into the loess, not however by being washed out from beds 
above this loess, but rolled by the wind on the ground from the coast 
upwards. 

The most magnificent and richest material is found in the former 
military trench, about one kilometer long, between B a b a Bur u n 
and the highway to S e s S e v m e s. 

The following species were found here: 
1. N ass a reticulata LINNE var. rrnarginulata, LAMARCK 
2. Cerithium vulgatum Bruguiere var. 
3. Ceritholium reticulatum Bruguiere vctr. exile 
4. Cyclonassa nerita LINNE 
5. Rissoa sp. 
6. Cardium edule LINNE 
7. M ytilus galloprovincialis LAMARCK. 
Of course though the age of all this loess is accurately determined 

as youngest loess (= Wurmian), yet the age of these marine conchylia 
need not be identical with the age of this loess, though it is probably 
so. But it is possible, that it came also to the erosion of some today 
already completely destroyed older marine terrace. Remarkable is only 
that I found here also Cerithiurn vulgatum LINNE 'oar., not yet collected 
in the Plistocene marine terrace at T u z 1 a beyond B a 1 c i k, and not 
known either up till now from the Holocene terraces of the B 1 a c k 
Sea at N es e b r and Varna. It is known besides only from 
isolated shells, always without the animal, found on the B u 1 gar ian 
coast of the B 1 a c k S e a. 

Of course a numerous fauna of terrestrial conchylia is often found 
with this marine fauna, and it corresponds to the age of the youngest 
Plistocene loess. 

When we now coinpare all Plistocene marine species known up till 
now of B u 1 g a r i a n terrace and loess molluscs, we get the following 
table. 

N ass a reticulata LINNE, var marginulata LAMARCK 
syn.: N as sa marginulata LAMARCK. 

Of 14 shells one attains the height of 
14 mm. with a width of 8 mm. 
15 mm. with a width of 9 mm. 

the largest 17 mm. with a width of 9 mm. 

It is thus LAMARCK's Nassa marginulata which is "thick-walled, 
stocky, with less numerous ribs" (quoted from H. C. WEINKAUFF: D i e 
C o n c h y 1 i e n d e s M i t t e 1 m e e r es, Cassel, 1886). As however 
LAMARCK's Nasset marginulata described by him as a separate species 
is only a variety of N ass a reticu.lata LINNE, I record it as: N ass a, reti­
culata LINNE var. marginulata LAMARCK. 

WEINKAUFF emphasizes that this variety comes from brackish 
waters, which would correspond to the general situation in this bay in 
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Orig. Jar. Petrbok 
The bank of the Black Sea at Balcik with the plistocene marine terase. 



"\vhic.h enter the Pro v ad i j a and the D e v n a R i v e r s, both 
flowing through the Varna and Be 1 o slav (= Gebedze) Lakes 
formed by them. 

From other places I have from the Plistocene of the B 1 a c k S e a 
- T u z l a n e a r B a l c i k - from the terrace a shell 25 mm. high 
and 12 mm. broad ( var. mediterranea), and fron1 the Holocene terrace 
there one of 21-12 mn1. (var. modesta). 

For the B l a c k S e a coast of B u l g a r i a, R u 1n a n i a and 
E u r o p e a n T u r k e y this finding is new. 

N ass a reticulata LINNE var. mediterranea 

This broad variety occurs in this Plistocene terrace more rarely 
than the following variety: 

N as sa reticulata LINNE var. modesta 

I believe that there are many transition forms between them as 
vYell as to the type, so that both are only extreme forms of one 
evolutionary line, which perhaps begins to divide more sharply in the 
B 1 a c k S e a; this is only natural with its great geographical distribu­
tion and its historical evolution since theM i o c en e. It would be worth 
while to study this monographically. 

Ceritholium reticularum BRUGUIERE var exile 

Very rare in the Plistocene terrace here as well as in the loess 
at Galata near Varna, Ses sevmes and Baba Burun. 
Otherwise very abundant in the Holocene terrace just here at T u z 1 a 
beyond B a l c i k; this is natural for this terrace was in a bay with 
a very quieted sedimentation protected against the surf. 

Ceritholium vulgatu1n BRUGUIERE var exile 

All in all I collected in the Plistocene loess of this trench 94 larger 
or smaller fragments of shells. 

According to V e s k a K a n e v a, assistant of the "Morska biolo­
gicna .stancia" at Varna this species has not yet been ;found alive on 
the Bulgarian coast of the B 1 a c k Sea; only sporadically its empty 
shells have been found, and this proves that they are either shells 
frmn the younger Quaternary or that this species lives at greater depths, 
so that its shells do not :t;each the coast by normal waves. 

The fossil shells collected also in the trench of B a b a B u r u n­
S e s S e v m e s belong all to a narrow to very narrow fonn, and this 
proves it to be a form of a certain geological period and of certain 
local conditions. But for giving a more concrete opinion we lack 
1naterial from different localities of the B 1 a c k S ea. When we 
consider that this species with its great geographical distribution and 
considerable geological age must show a considerable variability, we 
cannot draw any conclusions without a larger comparative material, for 
shells are known from A 1 g i e r s 71-20 mm., from the Miocene 
of Vi en n a 75- 35 mm., fossil from Palermo 100 mm., as weil 
as on the other hand shells only 10 mm. long (Weinkauf f) . 
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Therefore we have to restrict ourselves to the recording of the form 
found in Plistocene loess. 

Gibbu[a divaricata LINNE 

Rare in the Plistocene terrace, abundant in the Holocene one for 
reasons mentioned already elsewhere (Cerithiolurn reticula tum etc.) . 
Cyclonassa nerita LINNE 

Rare in the Plistocene terrace, 1nore abundant in the Holocene 
terrace ( cf. the above reasons). 

Rissoa sp. 
Rare in the Plistocene terrace as well as in the loess, also in the 

Holocene terrace. 

Pholas dactylus LINNE 

Numerous and n1agnificently preserved shells 1n the Plistocene 
terrace. 

Petricola lithophaga RETZIUS 

Rare in the Plistocene terrace. 

Venus gallina LINNE 

In the Plistocene terrace surprisingly rare (in the Holocene terrace 
of T u z 1 a- B a 1 c i k very abundant and in magnificent specimens) . 

Cardium edule LINNE 

In the Plistocene terrace infrequent (but in the Holocene terrace 
T u z 1 a- B a 1 c i k extremely abundant and in very beautiful specimens). 
Elsewhere fragments in the loess: N e s e b r (= l\1esemvrie), B a b a 
Bur u n. 

Cardium sp. 
According to V e s k a Kane v a the 14 shell fragments do not 

belong to any of the four species of Cardium of the B 1 a c k Sea. 
'rhus they belong to some fossil species. As they were transported 
here from some unknown locality, for which I searched in vain in the 
neighbourhood, we cannot decide for the present from which fossil 
horizon it derives. Its shells are very strong, strongly convex, and 
very coarsely ribbed. 

V enerupis irus LINNE 

Found in a fragment of orie shell. 

Mytilus galloprovincialis LAMARCK 

Only a fragment of one shell. 
In the Plistocene terrace n1ostly only in fragments, just as in the 

loess (and here rare). In the Holocene terrace (T u z I a- B a I c i k) 
very abundant and in large specimens . 

. ZWytilaster linneatus 
In the Plistocene terrace infrequent (more abundant in the Holocene 

terrace T u ·z 1 a - B a 1 c i k). 
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Ostrea sublamellosa. 
The most abundant fossil of the Plistocene terrace here, just as is 

the following species : 
Ostrea taurica. 

Together with this marine fauna I found in the same layer also the 
following fauna of terrestrial Gastropodes: 

1. Hyalinia (s. 1.) sp. . 1 shell 
2. Theba sp. frgm. . 2 frgm. 
3. H elicella sp. aft. spiruloides A. J. WAGNER . 1 shell 
4. H elicella sp. cf. striata MULLER . 1 shell 
5. Helicella sp. cf. obvia HARTMANN juv.. 22 shells 
6. Chondrula microtragus PARREYS (Ros.sm. ) 7 shells 
7. Cyclostoma elegans MuLLER 6 shells. 
In addition still some material of presumably Tertiary conchylia. 

Stratigraphico - Chronological Survey of the 
Course of the Oscilations of the ISea :L eve l of the 

B I a c k Sea. 

In his article of 1937 G r a h mann gives the following survey, 
which in my opinion need not apply absolutely to the whole coast of this 
sea as it is not proved for this area as general. In his bibliography 
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I Marine moluscs of the Plistocene of Bulgaria: 

IMarinni mekkysi bulharskeho plistocenu: 

1. Nassa reticulata LINNE var marginulata LAMARCK I 
2. Nassa reticulata var mediterranea Risso 

3. Nassa Teticulata var modesta . . . . . 

4. Cerithium vulgatum BRUGUIERE var . . . 

5. Cerithiolum reticulatur;L BRUGUIERE var exile 

6. Gibbula divaricata LINNE 

7. Cyclonassa nerita LINNE 

8. Rissoa sp. . . . . . 

9. Pholas dactylus L I NNE . 

110. Petricola lithopaga R ETZIUS 

11. Venus gallina LINNE . . . 

;12. Cardium edule LI:TNE . . . 

13. Mytilus galloprovincialis LAMARCK . 

'14. Mytilaster linneatus . . 

15. Ostrea sublamellosa . . 

16. Ostrea taurica KRYNICKIJ 
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G r a h mann has neither S o viet nor earlier R u s sian authors, 
who are however indispensable for such general conclusions. Nor does 
he give in his article lists of the faunas of the different stages. We 
should certainly need a complete list of all the B u I g a r i a n faunas 
of the different Quaternary terraces of this sea. It is a pity that only 
the find of the Plistocene fauna of marine terrace molluscs made me 
understand also the importance of the Holocene faunas, which I could 
have studied in n1y 12 pre-war travels. It is only in the present article 
that I give at least a first contribution in his respect for Bulgaria. 

I proved in my papers by stratigraphical docu1nentation that the 
Bay of N e s e b r and of course its marine terrace fauna belong to the 
Atlantic Lito1·inian. I have the same proof for the V a rna D am 
between the Varna La k e and the B I a e k S e a itself. But the 
Holocene terrace and its fauna at B a l c i k I can place only generally 
in the Litorinian, for I did not find any stratigraphical proof for a more 
detailed specification. 

C o n c l u s i o n: We came to know the first Plistocene marine 
n1ollusc of Bulg.aria fr01n their 'secondary localities in the youngest 
loess (S es-Se v 111 e s, G a 1 at a and B a b a Bur u n near Varna, 
N e s e b r · 1\!Iesemvrie), . which correspond in their ,age to the last-
vVtirmian- glaciation of Europe: . 

Only later, in June 1949, I found for the first time a Plistocene 
marine terrace at T u z I a beyond B a l c i k in northern Bulgaria, 
which is paleontologically and stratigraphically proved as such. As this 
terrace is not covered by loess, and as we do not know yet the difference 
between the n1ollusc association of this terrace and of any other, 
accurately horizonted primary deposit of these n1arine molluscs, we 
cannot for the present even by such comparative paleontology judge at 
least per analogiam. the accurate phase of the Plistocene period in which 
this terrace at T u z 1 a rose above the sea. 
N. B. T u z I a is a Turkish word signifying "salt, salt lake". There are 

.several such "Tuzlas" in Bulgaria ,and therefore the place has to 
be designated also by the nearest other place. 
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Sbornik N arodniho n1usea v Fraze. VIII. B (1952) No. 2. Tab, I. 
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Sbornik Narodniho musea v Praze, VIII. B (1952) No. 2. Tab. II. 
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Mekkysi plistocenni marinni terasy. BALCIK. 

Tab. I. 

Nassa reticulata L. var. mediterranea Risso 1, 2 
Nassa reticulata L. var modesta 3, 4, 5, 11 
Nassa reticulata L. var marginulata Lamarck 6, 9 
Ceritholium reticulatum Bruguiere? var exile 7 
Ceritholium reticulatum Bruguiere? var exile 8 
Venerupis irus 12 
Cardium sp.? tercier? - plistoc. marin. terasa Baba Burun 1:3, 17 
Mytilaster linneatus 14, 15, 16, 20 
Petricola lithophaga Retzius 18 
Cyclonassa nerita Linne 19 
Venus gallina Linne 21, 22 
Pholas dactylus Linne 23 
Cerithium vulgatum Bruguiere 25 - plistoc. spras Baba Burun 
Cerithium vulgatum var. ibidem 24, 26 
Ostrea sublamellosa 27 

Mekkysi holocenni terasy marinni. BALCIK. 

Tapes linneatus 1 
Venus gallina Linne 2 
Syndesmya ovata 3 
Cardi urn simile 4 
Cardium edule Linne 5, 7 
Cardium edule var. 6 
V enerupis sp. 8 
Barnea candica 9. 
Mytilus galloprovincialis 10 
Ostrea taurica Krynickij 11 

Tab. II. 
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SBORNfK NARODNfHO MUSEA V PRAZE- ACTA MUSE! NATIONALIS PRAGAE 
VIII. (1952) - B (PRIRODOVEDNY) No. 2.- GEOLOGIA ET PALAEONT. No. r. 

REDAKTOR IV AN KLASTERSKY 

JAR. PETRBOK: MEKKYSI PLISTOCENNf A HOLOCENNf MARINNf TERASY 
CERNEHO MORE U BALCIKU V BULHARSKU A MARINNf MEKKYSI BULHAR­
SKEHO PLISTOCENU. THE MOLLUSCS FROM ONE PLISTOCENE AND ONE 

HOLOCENE TERRACE OF THE BLACK-SEA AT BALCIK IN BULGARIA AND 
THE MARINNE MOLLUSCS OF THE BULGARIEN PLISTOCENE. 
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