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A pro file of loess several metres thick with palaeosoils, un der lain by cal car e ous gyttja, out crops in Kolodiiv, Ukraine. Rich and di verse
as sem blages of molluscs have been found in these deposits. Three types of  mol lusc com mu ni ties can be dis tin guished. The old est is
dom i nated by freshwa ter taxa and cor re sponds to cal car e ous gyttja of Eemian age. The next two as sem blages con tain only snails typ i cal
of loess. The first of these in di cates a cold and dry cli mate and open en vi ron ment of arc tic steppe type, with rapid ac cu mu la tion of loess;
the sec ond as sem blage rep re sents a cold and hu mid cli mate and a rel a tively moist, open en vi ron ment of tun dra type.
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INTRODUCTION

Vistulian loess con tain ing palaeosoil ho ri zons build
a well-de vel oped ter race on the right bank of the Sivka River
val ley (£anczont and Boguckyj, 2002; Fig. 1). The loess is un -
der lain by palaeosoil, peat and cal car e ous gyttja of Eemian age. 
Sev eral pro files of these de pos its have been stud ied us ing a va -
ri ety of meth ods (Madeyska, 2002). The in ter nal struc ture of
the loess ter race of the Sivka River is com plex. Se lected in ter -
vals of the pro files Kolodiiv 2A, 3 and 4  have been in ves ti -
gated malacologically: re sults from pro file Kolodiiv 2A are
given in Alexandrowicz et al. (2002). The sam ples rep re sent
three phases of sed i men tary de vel op ment (Fig. 2).

In this study, fif teen sam ples of mol lusc bear ing de pos its
have been an a lyzed (Fig. 2). They con tain a rich and di verse
fauna of snails and bi valves. The sam ples were washed and
picked for mol lusc shells and shell frag ments. Some shell frag -
ments could be de ter mined only to ge nus. Stan dard meth ods of
malacological anal y sis de scribed by Ložek (1964) and
Alexandrowicz (1987) have been used. Five eco log i cal groups: 
wood land (F), open-coun try (O), mesophile (M), hygrophile
(H) and fresh wa ter (W) spe cies have been dis tin guished in in -
di vid ual malacological spec tra (MSI). Two-com po nent and tri -

an gu lar di a grams il lus trate the di ver sity of the fauna and the en -
vi ron men tal changes. 

The en tire ma te rial com prises 36 spe cies of molluscs in -
clud ing 13 taxa of land snails, 15 of fresh wa ter snails and 8 of
bi valves rep re sent ing by 1069 spec i mens (Ta ble 1).  The num -
ber of taxa var ied from 2 to 18 per sam ple, while the num ber of
spec i mens from 10 to 256 re spec tively (Fig. 2; Ta ble 1).

MOLLUSCAN ASSEMBLAGES

Three types of mol lus can as sem blages can be dis tin guished 
in pro files in the Kolodiiv sec tion.

ASSEMBLAGE WITH FRESHWATER MOLLUSCS

This com mu nity has been found in cal car e ous gyttja in the
lower part of the pro file. A high con tent of fresh wa ter snails
and bi valves is char ac ter is tic fea ture of the de scribed fauna
(Fig. 2E). Three main groups of wa ter molluscs have been
noted. Spe cies in hab it ing shal low, tem po rary wa ter bod ies are
rep re sented by Valvata macrostoma  Mörch., Galba truncatula
(Müll.), Pisidium obtusale (Lam.) and oth ers. Taxa typ i cal of



per ma nent wa ter bod ies with a rich plant veg e ta tion (Valvata
piscinalis (Müll.), Valvata cristata (Müll.), Sphaerium
corneum (L.) and oth ers) be long to the sec ond group. The last
group com prises snails and bi valves liv ing in slowly flow ing
rivers (Pisidium nitidum Jen., Pisidium henslovanum (Shep.)).
Terrestial spe cies were noted only as sin gle spec i mens (Fig. 2,
E, As; Ta ble 1). This com mu nity is as so ci ated with a phase of
rel a tively warm cli mate and the de vel op ment of a small wa ter
body.

ASSEMBLAGE WITH PUPILLA

This fauna cor re sponds to loess in the mid dle and up per
part of the se quence (Fig. 2, E, As; Ta ble 1). This is a typ i cal
loess com mu nity (Ložek, 1965, 1990; Alexandrowicz, 1995).
Pupilla muscorum (L.) and Pupilla muscorum loessica Ložek
sup ple mented by Vallonia tenuilabris Braun are the main com -
po nents of this com mu nity. Ac cord ing to ear lier biometrical
data, Pupilla loessica Ložek should be re garded as an eco type
of Pupilla muscorum (L.) adapted to a cold, periglacial cli mate
and rapid ac cu mu la tion of loess (£opuszyñska, 2002). The
com mu nity with Pupilla cor re sponds to a cold and dry cli mate
and an open en vi ron ment of arc tic steppe type.

ASSEMBLAGE WITH SUCCINEA OBLONGA

The sub spe cies Succinea oblonga elongata Standb. (Ložek
1965, 1991; Alexandrowicz, 1995 and many other au thors) has 
com monly been re corded in loess. How ever, biometrical anal -

y sis in di cates that this sub spe cies is not a valid taxon
(£opuszyñska, 2002). The prin ci pal com po nent of the com mu -
nity de scribed is the nom i nal taxon ac com pa nied by
hygrophilous spe cies such as Ver tigo parcedentata (Braun)
and Ver tigo genesii (Gred.). A sin gle spec i men the fresh wa ter
mol lusc Ra dix labiata (Rossm.) was noted. This fauna cor re -
sponds to a cold and hu mid cli mate and a rel a tively moist, open
en vi ron ment of tun dra type. The com mu nity de scribed oc curs
in the up per part of the se quence. It seems to cor re spond to the
low er most part of the loess suc ces sion over ly ing the Dubno
soil ho ri zon (Fig. 2, E, As; Ta ble 1).

CONCLUSIONS

The mol lus can as sem blages de scribed above re flect the
evo lu tion of en vi ron ments as so ci ated with loess ac cu mu la tion
at Kolodiiv. The old est com mu nity of molluscs oc curs in cal -
car e ous gyttja in the lower part of the se quence (Fig. 3). Cal car -
e ous de pos its fill the small lake ba sin. The fauna is dom i nated
by fresh wa ter spe cies (Fig. 3, D), the malacological se quence
re flect ing the de vel op ment of this wa ter body. At first a small
and shal low ket tle was formed. This was in hab ited by a rel a -
tively rich com mu nity with a high con tent of spe cies typ i cal of
tem po rary wa ter bod ies. Higher in the ket tle suc ces sion the wa -
ter body be came more per ma nent and deeper (Fig. 3, TII). Spe -
cies of snails and bi valves of wide eco log i cal tol er ance pre vail
and most prob a bly are those of the Eemian Inter gla cial pe riod.
A sin gle shell of a cold-lov ing taxon was found only in the up -
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Fig. 1. A — lo ca tion of pro files in ves ti gated at Kolodiiv; A’ — sketch map of loess re gional dis tri bu tion
(af ter £anczont and Boguckyj, 2007)



per most part of the in ter val de scribed. Cal car e ous gyttja lat er -
ally pass ing into peat and palaeosoil be long to the Kolodiiv
suc ces sion (£anczont and Boguckyj, 2002). This is over lain by
Early Vistulian palaeosoils com pletely de void of malacofauna
(Alexandrowicz et al., 2002). The suc ceed ing snail com mu nity 
has been found in loess lo cally de vel oped be tween the
Kolodiiv and Dubno soil ho ri zons and in the lower part of the
Dubno palaeosoil. This com mu nity cor re sponds with a cold
cli mate and with a dry open en vi ron ment typ i cal of arc tic
steppe (Fig. 3, D, TI, En). A poor and less di verse fauna dom i -
nated by Pupilla muscorum (L.) was rec og nized in this in ter -
val. The pres ence of the eco type Pupilla muscorum loessica
Ložek in di cates the first phase of in crease in the rate of loess
ac cu mu la tion. The youn gest mol lus can as sem blages oc cur in
the loess over ly ing the Dubno soil ho ri zon. The malacological

suc ces sion be gins with a com mu nity dom i nated by Succinea
oblonga Drap. ac com pa nied by hygrophilous snails. This fauna 
cor re sponds to an in ter val of milder and more hu mid cli mate
(Fig. 3, D, TI, En). The sec ond phase of in creased loess ac cu -
mu la tion is marked by the oc cur rence of a fauna with Pupilla in
the up per most in ter val of the pro file de scribed. This may cor re -
spond to the  Up per Pleniglacial.

The mol lusc fauna de scribed from Kolodiiv re flect both the
evo lu tion of cli mate and the dif fer en ti a tion of hab i tats and en vi -
ron ment. The se quence of mol lus can as sem blages may be re -
lated to mod els of the de vel op ment of mol lus can com mu ni ties
de scribed from Ukraine (Alexandrowicz et al., 2002), South Po -
land (Alexandrowicz, 1995), the Czech Re pub lic (Ložek, 1965,
1990) and even in west Eu rope (Remy, 1969; Puissegur, 1978).  

Pho to graphs of se lected spe cies de scribed from the
Eemian cal car e ous gyttja and Vistulian loess are shown on
Fig ures 4 and 5.

The pres ent study is a con tri bu tion to sci en tific pro ject No.
10.10.140.189, spon sored by the Acad emy of Min ing and Met -
al lurgy at Kraków.
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Fig. 2. Malacofauna of the loess at Kolodiiv

St — stra tig ra phy, P — pro file, Sa — sam ples, N — num ber of spe cies (Nt)
and spec i mens (Ns), As — mol lus can as sem blage: Pu — as sem blage with
Pupilla, S — as sem blage with Succinea oblonga, W — as sem blage with
fresh wa ter molluscs

Fig. 3. Mol lus can suc ces sions of the loess at Kolodiiv

D — two-com po nent di a gram; T — tri an gu lar di a grams: TI — en vi ron men -
tal changes, TII — changes of fresh wa ter molluscs: W-T — spe cies of tem po -
rary wa ter bod ies, W-P — spe cies of per ma nent wa ter bod ies, W-R —
spe cies of flow ing wa ter; En — evo lu tion of the en vi ron ment: AT — arc tic
tun dra, AS — arc tic steppe, PB — peat bog, L — lake; other ex pla na tions as
in Fig ure 2
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T a  b l e  1

 Malacological com po si tion of the Kolodiiv site

Other ex pla na tions as in Fig ure 2

Fig. 4. Spe cies of molluscs from Eemian cal car e ous gyttja

A — Anisus vor tex (Linnaeus); B — Gyraulus albus
(Müller); C — Galba truncatula (Müller); D — Valvata
piscinalis (Müller)
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Fig. 5. Spe cies of molluscs from Vistulian loess

A — Columella columella (G. von Mar tens); B — Pupilla muscorum loessica Ložek; C — Succinea oblonga
Draparnaud; D — Ver tigo parcedentata (Braun)


