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Ab stract
Biœnik Cave is an im por tant site of Mid dle Palaeo lithic, with the lon gest se quence of Neanderthal set tle ment phases in
Cen tral Eu rope. In the pre vi ous stud ies of the Biœnik sed i ments, dif fer ent el e ments of palaeoenvironment in the pe ri -
ods of Neanderthal oc cu pa tion have been re cog nised, ex cept of palaeovegetation, which could not be de rived be cause
of lack of pre served plant mi cro- or macrofossils. The cur rent work is an at tempt to re con struct palaeovegetation in vi -
cin ity of the Biœnik Cave, us ing anal y sis of com po si tion of plant-de rived n-al kanes, pre served in sed i ments.
In our study, we an a lyzed one sam ple from each of the sed i ment’s lay ers 11 – 19c (early Late Pleis to cene and late
Mid dle Pleis to cene). Abun dant n-al kanes (mostly n-C27, n-C29 and n-C31) were found in all the sam pled lay ers ex cept
for the lay ers 12, 16 and 19d, show ing no al kanes at all.
There is clear di ver si fi ca tion of n-al kanes com po si tion and CPI (car bon pref er ence in dex) val ues be tween lay ers.
Anal y sis of this com po si tion, al lows us to claim that the lay ers 11 and 14 were ac cu mu lated when the cave’s vi cin ity
was cov ered by dense co nif er ous for ests, hence upon warm cli mate. The lay ers 19, 19a lower, 19b and 19c, pre sum -
ably orig i nated dur ing cold pe ri ods when open wood lands or grass lands dom i nated. The other an a lyzed lay ers could
be con nected with in ter me di ate veg e ta tion in form of open wood land. How ever, not all of the achieved re sults stay in
com pli ance with the ac tual stra tig ra phy, es tab lished bas ing on lithological data and palaeo ec ol ogy of fos sil fauna, and
we hope that ex pla na tion of this dis crep ancy would be pos si ble af ter more ex ten sive stud ies of mo lec u lar fos sils are
done.
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IN TRO DUC TION

Biœnik Cave is an ar chae o log i cal site of high im por tance
at a scale of Cen tral Eu rope. The most at trac tive are Mid dle
Palaeo lithic cul tural ho ri zons, with traces of two dif fer ent
cul tures: Mous terian and Micoquian. Es pe cially in ter est ing
are Micoquian ho ri zons from Biœnik Cave, dated to OIS 8,
whereas all over Eu rope this cul ture is known, ex cept of few
con tro ver sial sites, from much youn ger sed i ments, from OIS
5 to 3. Chronostratigraphy and age de ter mi na tion of sed i -
ments from Biœnik Cave are based on sev eral meth ods i.e.
palaeo ec ol ogy of fos sil mam mals, sedimentological fea -
tures, and thermoluminescence and U/Th dat ing (Cyrek et al.
2010). The whole se quence of sed i ments con tain ing the Mid -
dle Palaeo lithic ar ti facts is the lon gest one in the Cen tral Eu -
rope.

Ne ces sity of palaeoenvironmental re con struc tions for
pe ri ods of Neanderthal oc cu pancy of Biœnik Cave, was ev i -
dent from each ar chae o log i cal pub li ca tion about the site
(Cyrek 2006, Cyrek et al. 2009, 2010). Some el e ments of
palaeoenvironment are ac tu ally known, mainly the an cient
fauna (Cyrek et al. 2010, Socha 2009, Stefaniak, Marciszak
2009, Wiszniowska et al. 2002) and the cli ma tic con di tions
(Cyrek et al. 2010, Miros³aw-Grabowska 2002). Lit tle is
known about palaeovegetation, be cause of lack or bad pres -
er va tion of spores, and scarce oc cur rence of plant
macrofossils, be ing pre served as charcoals (Cyrek et al.
2009). In ad di tion, no pro file of Pleis to cene sed i ments from
the vi cin ity of the cave has been paly no logi cal ly in ves ti gated
yet.

It is known from many sites that palaeovegetation may
be re corded in sed i ments not only in form of mi cro- or



macrofossils, but may also leave chem i cal traces (for ex am -
ple Ishiwatari et al. 1993, Mar seille et al. 1999, Meyers,
Ishiwatari 1993, Rao et al. 2009, Schwark et al. 2002,
Wiesenberg et al. 2004, Xie et al. 2002, Zhang et al. 2008).
These chem i cal signs are amino ac ids, nu cleic ac ids, photo-
syn thetic pig ments and many types of lipids. Most im por tant
of them are lipids, be cause they show high re sis tance to deg -
ra da tion (weath er ing or diagenesis) and may sur vive in sed i -
ments through a time lon ger than the Pleis to cene (Cranwell
1984, Meyers, Ishiwatari 1993, Schwark et al. 2002).

Among lipids the n-al kanes, mainly long-chain ones,
bear the most use ful in for ma tion on palaeovegetation. N-al -
kanes form among oth ers the build ing ma te rial of epicuti-
cular waxes of higher plants (Eglin ton, Ham il ton 1967).
Waxes pro tect plants against de hy dra tion, at tacks of mi cro -
or gan isms, me chan i cal dam ages and other en vi ron men tal
fac tors. Com po si tion of n-al kanes is dif fer ent for dif fer ent
eco log i cal groups of plants. Ra tio of some n-al kanes con tent,

es pe cially n-C27/n-C31 (n-heptacosane/n-hentriacontane) ra -
tio, al lows us to dif fer the her ba ceous-de rived or ganic mat ter
from the tree-de rived mat ter (among oth ers: Blyth et al.
2007, Meyers, Ishiwatari 1993, Mar seille et al. 1999, Rieley
et al. 1991).

Our aim was to check if there are n-al kanes pre served in
the sed i ments of Biœnik Cave, and if they show any dif fer -
ences be tween par tic u lar lay ers, which might be con nected
with par tic u lar ho ri zons of Neanderthal oc cu pa tion.

MA TE RIAL AND METH ODS

Biœnik Cave is formed in a shape of three con nected
cham bers, called the Main Cham ber (the deep est one, with
sed i ments >6 m thick), the Side Cham ber, lo cated lat er ally to
the for mer one, and the At-Over hang cham ber, ac tu ally out -
side the cave, be ing con tig u ous to the rock wall and un doubt -
edly be ing the old cave cham ber that has col lapsed in the past
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Fig. 1. The site Biœnik Cave. A – lo cal iza tion of a site in Po land. B – plan of the cave with marked po si tion of sam pled pro files. C –
lithological pro file of sed i ments with marked po si tion of sam ples. The pro file shown is a com pi la tion of nu mer ous par tial pro files ex posed in
sev eral ar chae o log i cal trenches. Many lay ers con tain a lime stone rub ble, ar ti facts and an i mal bones. De tailed lithostratigraphy of sed i ments
was pre sented by Miros³aw-Grabowska (2002) and Cyrek et al. (2010).



(Fig. 1). All sam ples of sed i ments were col lected from the
Main Cham ber, from two ar chae o log i cal trenches. In one of
them the lay ers from 11 to 15 were ac ces si ble, in the sec ond –
the lay ers from 16 to 20 (Fig. 1B). Only these lay ers were ac -
ces si ble for us due to the ex ca va tion works and the ac tual
shape of ar chae o log i cal trenches. Among these lay ers, the
low est one (layer 20, terra rosa) was out of our in ter est, be -
cause of lack of ar chae o log i cal ar ti facts and lack of or ganic
mat ter (Cyrek et al. 2010, Miros³aw-Grabowska 2002). All
the re main ing lay ers were sam pled (Ta ble 1). Layer 19a is in -
ter ca lated by a layer 19d, which is the re de pos ited terra rosa.
Be cause of that sit u a tion, layer 19a was di vided into two
sublayers: ‘19a lower’ and ‘19a up per’, which we sam pled
sep a rately. The lay ers num bers are taken from ref er ences
(Cyrek et al. 2009, 2010, Miros³aw-Grabowska 2002) and
are the same as used in ar chae o log i cal field doc u men ta tion.
Orig i nally the num bers were given to lay ers dur ing the ex -
plo ra tion works, so the nu mer a tion is not al ways con tin u ous
(e.g. there is no layer with a num ber 17; the layer 19d lies
over the lay ers 19b and 19c, and partly 19a; and the layer 13a
is placed be tween the lay ers 13 and 14).

One sam ple of sed i ment (about 300 g) was taken from
mid dle part of each cho sen layer (as far as pos si ble from the
bed and the top of layer). Only some of the cho sen lay ers
show a humic char ac ter and dark col or ation, in di cat ing the
pres ence of or ganic mat ter. They are sandy loams and silty
loams, con tain ing lime stone rub ble, ver te brate bones and ar -
chae o log i cal ar ti facts. The lithological char ac ter iza tion of
lay ers is pre sented in Fig. 1 and Ta ble 1.

Four teen sam ples were taken for mo lec u lar anal y ses.
The sam ples were dried and sieved and frac tion > 2 mm with
any frag ments of lime stone rub ble, fos sil bones and teeth was 
re moved. The finer frac tion of each sam ple was mixed and a
por tion of 10 g was taken to fur ther prep a ra tion. These por -
tions were pow dered with ag ate mor tar and pes tle, and then

put in cel lu lose cases and ex tracted in Soxh let ap pa ra tus with
mix ture of di chloro methane-meth a nol (70–30) through
about 72 hours. The ex tracts were con densed in vac uum va -
por izer, fil tered through the fil ter pa per and trans ferred into 2 
ml vi als.

The pre pared ex tracts were an a lyzed with gas chromato-
graph cou pled with the mass spec trom e ter (GC-MS) Clarus
500 Perkin Elmer (War saw Uni ver sity, Fac ulty of Ge ol ogy).
The gas chromatograph was equipped with cap il lary col umn
Elite-5MS (length of the col umn 30 m, di am e ter 0.25 mm,
thick ness of the film 0.25 µm). Tem per a ture of the trans fer
line be tween chromatograph and spec trom e ter was 300°C,
tem per a ture of elec trons source 200°C, elec tron ion iza tion at
70 eV. Scope of the scanned mass was 35-600 AMU, with the 
scan ning fre quency 1 s–1. He lium was a buoy ant gas. Ini tial
tem per a ture of the chromatograph’s oven (40°C) was held by 
1 min ute, next the oven was heated at a rate of 3°C/min un til
300°C, and the fi nal tem per a ture was held by 20 min utes.
The sam ple from the (ran domly cho sen) layer 13 was an a -
lyzed twice to check the re peat abil ity of the mea sure ments.

Iden ti fi ca tion of in di vid ual or ganic com pounds was
based on com par ing the mass spec tra with spec tra given at
the NIST li brary as well as with data an nounced in pub li ca -
tions (Blyth et al. 2007, Vilegas et al. 1997, Xie et al. 2002).
Lo ca tion of par tic u lar n-al kanes’ peaks on the axis of re ten -
tion time is shown on ex em plary chromatogram (Fig. 2).

Val ues of CPI in dex (car bon pref er ence in dex) were cal -
cu lated for each sam ple ac cord ing to Rao et al. (2009), us ing
the fol low ing for mula:

CPI = 0.5 * ((([C23]+[C25]+[C27]+[C29]+[C31]+[C33])/
([C24]+[C26]+[C28]+[C30]+[C32]+[C34])) + (([C23]+[C25]+
[C27] + [C29]+[C31]+[C33])/([C22]+[C24]+[C26]+[C28]+ [C30]+ 
[C32])))

where [Cx] means the rel a tive abun dance of n-Cx alkane
in a sam ple.
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Ta ble 1
Lithological char ac ter iza tion of the lay ers sam pled in Biœnik Cave

Layer num ber*
Li thol ogy of sed i ments

(par tially af ter Cyrek et al. 2010 and Miros³aw-Grabowska 2002)
Hu mus con tent

(af ter Cyrek et al. 2010, Miros³aw-Grabowska 2002)

11 black humic sandy loam with weath ered lime stone rub ble 1.8%

12 lam i nated yel low ish-green sandy silt max. 0.2%

13 gray silty loam with weath ered lime stone rub ble 0.9%

13a** or ange silty loam with weath ered lime stone rub ble** 0.9%**

14 gray silty loam with slightly weath ered lime stone rub ble 0.9%

15
yel low-brown humic silty loam with slightly weath ered lime stone rub ble,

with in ter ca la tions of loess
0.4-1.5%

16 lam i nated yel low loess max. 0.2%**

18 gray silty loam with non-weath ered lime stone rub ble 0.6-1.6%

19 brown humic silty loam with weath ered lime stone rub ble 0.7-2.9%

19a up per brown humic silty loam 1.0%**

19d** lam i nated or ange clay** max. 0.2%

19a lower lam i nated brown humic silty loam 0.9%**

19b lam i nated brown humic silty loam 0.9%**

19c lam i nated brown humic silty loam 0.9%**

* sam ple num ber is the same as the layer num ber; layer num bers ac cord ing to Cyrek et al. (2009, 2010), with the ex cep tion of layer 19a, di vided here into 19a

up per and 19a lower, and lay ers 13a and 19d, not de scribed ear lier.; ** M. Krajcarz and K. Cyrek, un pub lished data.



RE SULTS
The du pli cate anal y sis of one sam ple sug gests good re -

peat abil ity of our method. The mean dif fer ences of abun -
dances of in di vid ual n-al kanes are about 5%, and the diffe-
rence be tween the CPI val ues is close to 10%.

Three of the stud ied lay ers have shown a to tal ab sence of
or ganic mat ter (lay ers: 12, 16 and 19d). The other ones were
rich in or ganic com pounds with n-al kanes and other lipids
(ke tones, ster ols, fatty ac ids, triterpenoids; data not shown).
N-al kanes from n-C21 to n-C35 were noted in each of these

lay ers. In some sam ples traces of shorter-chain n-al kanes
also oc cur. Rel a tive abun dance of n-al kanes, cal cu lated from
MS-mea sured in ten si ties of their peaks (the sum of all n-al -
kanes in ten si ties in a sam ple is 100%), is shown in Ta ble 2.
Mea sured in ten si ties are com pa ra ble only within one sam ple, 
so they are not shown. The dom i nance of odd chain lengths
over even ones, is clearly vis i ble and sup ported by high val -
ues of CPI (Ta ble 2).

The most abun dant n-al kanes are: n-C27 (n-heptacosane,
C27H56), n-C29 (n-nonacosane, C29H60), n-C31 (n-hentriacon-
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Fig. 2. Par tial gas chromatogram of alkane frac tion of the sam ple from layer 11 with marked peaks of par tic u lar n-al kanes.

Ta ble 2
N-al kanes rel a tive abun dance in sam ples from Biœnik Cave and CPI val ues.

Sam ples from lay ers 12, 16 and 19d with al most no or ganic mat ter are not shown. Trace abun dances of n-al kanes n-C14 to
n-C20 are not shown. CPI cal cu lated ac cord ing to Rao et al. (2009)

Alkane
Rel a tive abun dance (in %) in sam ples (by num bers of lay ers)

11 13 13* 13a 14 15 18 19 19a up per 19a lower 19b 19c

n-C21 0.57 1.52 1.64 1.00 0.79 0.37 1.65 0.42 0.37 0.42 0.33 0.19

n-C22 0.71 0.81 1.24 1.29 1.03 0.39 1.82 0.38 0.53 0.40 0.37 0.26

n-C23 1.11 1.36 1.98 1.49 1.51 0.67 2.77 0.88 1.03 0.68 0.54 0.34

n-C24 1.32 1.48 2.21 1.62 1.49 0.72 2.19 0.77 1.34 0.66 0.67 0.36

n-C25 3.78 3.32 3.52 3.28 4.34 2.44 3.51 2.64 2.97 1.93 2.41 1.49

n-C26 2.10 1.61 2.20 2.36 2.54 1.51 2.13 1.27 2.34 1.21 1.37 0.77

n-C27 7.78 6.28 6.87 7.48 11.10 7.01 8.88 5.57 6.31 4.08 5.12 3.30

n-C28 2.85 1.96 2.23 2.99 2.32 2.02 2.07 1.82 2.84 2.08 1.88 1.25

n-C29 51.65 36.58 36.76 29.85 35.75 32.67 32.99 35.49 33.68 28.87 29.45 37.77

n-C30 1.83 2.17 1.49 2.30 2.00 1.99 1.62 1.99 2.41 1.83 2.16 1.53

n-C31 18.21 31.64 28.23 29.79 25.69 35.06 30.77 35.82 33.58 40.79 39.89 39.65

n-C32 1.76 1.48 1.17 6.17 3.67 1.60 0.86 1.26 1.34 1.49 1.13 0.90

n-C33 5.55 8.71 9.05 8.03 6.57 11.29 7.14 11.26 10.68 14.41 14.25 11.65

n-C34 0.27 0.39 0.49 0.54 0.24 0.39 0.73 0.15 0.06 0.26 0.04 0.22

n-C35 0.50 0.70 0.93 1.81 0.95 1.87 0.88 0.29 0.52 0.89 0.38 0.31

CPI 8.50 9.46 8.52 4.89 6.72 10.83 8.50 12.44 8.36 11.93 12.36 18.64

* re peated anal y sis



tane, C31H64) and in some sam ples n-C33 (n-tritriacontane,
C33H68). Tri an gu lar di a gram based on the con cen tra tions of
the three al kanes the most im por tant for palaeovegetational
in ter pre ta tion (n-C27, n-C29 and n-C31) shows de ple tion of
tree-de scend ing al kanes (n-C27 and n-C29) in most lay ers
(Fig. 3). The ex cep tions are lay ers 11 and 14.

DIS CUS SION

The pres ence of n-al kanes and other phytogenic or ganic
com pounds (triterpenoids, phytogenic ster ols) in al most all
the stud ied lay ers in di cates the im pact of sur round ing veg e ta -
tion on cave sed i ments’ ac cu mu la tion. The or i gin of or ganic
mat ter in a cave may be quite di verse. It may be gen er ated in
situ, as a re sult of growth of plants in the area near en trance,
growth of bac te ria or fungi, ac cu mu la tion of an i mal car -
casses, ex cre ments or as a re sult of hu man ac tiv ity. Al ter na -
tively, the or ganic mat ter may be trans ported to the cave by
geo log i cal me dia i.e. wind or ground wa ter. N-al kanes with
overrepresentation of odd chain lengths are gen er ated by
leaves of higher plants (Baker 1982, Eglin ton, Ham il ton
1967, Nott et al. 2000). The bac te rial, fun gal or al gal or i gin
of n-al kanes from Biœnik Cave may not be ex cluded, how -
ever the par tic i pa tion of such al kanes here is in sig nif i cant.
For us the most pos si ble ex pla na tion is that the leaves’ re -
mains en tered the cave via geo log i cal trans port, or some -
times via bi o log i cal trans port, brought by an i mals or hu mans. 
The hu man im pact on the pres ence and com po si tion of or -
ganic mat ter was prob a bly low, as the ar chae o log i cal data in -
di cate only rare, ep i sodic res i dence of Palaeo lithic peo ple in
the Biœnik Cave (Cyrek et al. 2009, 2010). The geo log i cal
trans port was prob a bly mainly by wind, as in the sand frac -

tion of most lay ers, grains with ae olian char ac ter of sur face
are the most abun dant ones (in di ca tion from micromorpholo- 
gical stud ies, not shown here). What ever was the way of
trans port, the or ganic mat ter of plant or i gin in deed rep re sents 
palaeovegetation of the cave’s sur round ing.

On the tri an gu lar di a gram (Fig. 3) most of the an a lyzed
lay ers lie in the ar eas of her ba ceous plants or pi o neer co ni -
fers. These ar eas rep re sent com po si tion of al kanes in liv ing
leaves, not in sed i ments. Mar seille et al. (1999) shown, that
in soils, com po si tion of al kanes may be slightly changed with 
re spect to leaves, due to mi cro bial al ter ation of or ganic mat -
ter. How ever the n-alkane dis tri bu tions among soils orig i -
nated un der dif fer ent veg e ta tion has not been stud ied in de tail 
yet, so its in ter pre ta tion in terms of palaeovegetation may
only be very rough, al though it is be ing prac ticed (for ex am -
ple Schwark et al. 2002). In ad di tion, high CPI val ues – ob -
served in the ma te rial from Biœnik Cave – in di cate, that
mi cro bial al ter ation was not too strong (Dinel et al. 1990).

From tri an gu lar di a gram it is ev i dent that most lay ers
from Biœnik Cave were ac cu mu lated in vi cin ity of grass, pi o -
neer plants (li chens, mosses) or pi o neer co ni fers. Also the
CPI in dex gives in for ma tion about palaeovegetation. Its
value de pends on mi cro bial ac tiv ity, which is higher in warm
cli mate and upon for est en vi ron ment, and lower in soils de -
vel oped un der grass land or in cooler cli ma tic zone (Meyers,
Ishiwatari 1993). Al though Rao et al. (2009) claimed that
CPI val ues re flect soley cli ma tic con di tions, other stud ies
had shown some re la tions be tween CPI and the veg e ta tion
type (see Blyth et al. 2007, Mar seille et al. 1999). For Biœnik
Cave the CPI val ues are dif fer ent be tween lay ers and in di cate 
many lay ers con nected with grass land or veg e ta tion of cold
cli ma tic zones, es pe cially those from the lower part of the
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Fig. 3. Tri an gu lar di a gram of n-C27, n-C29 and n-C31 con cen tra tion with po si tion of stud ied sam ples (black dots). The ar eas of n-alkane
com po si tion of waxes of dif fer ent plant groups are shown as a back ground (ac cord ing to the au thors’ com pi la tion based of n-al kanes com po -
si tion of cu tic u lar waxes in mod ern plants, pre sented by: Maffei 1996, Mar seille et al. 1999, Nott et al. 2000, Schwark et al. 2002, Uchiyama,
Ogasawara 1981).



pro file (Fig. 4, first di a gram). If only a n-C27/n-C31 ra tio is
con sid ered (a good tool to dis tin guish or ganic mat ter de -
scend ing from trees and from her ba ceous plants (Mar seille et 
al. 1999)), it will be come clear that many lay ers should be
con nected with veg e ta tion of open land scape (Fig. 4, sec ond
di a gram). It is es pe cially true for the low est lay ers: 19, 19a
lower, 19b and 19c. The typ i cal Pleis to cene eco sys tem of
Cen tral Eu rope fit ting well to the de scrip tion above was
steppe-tun dra, steppe or pi o neer pine-birch for ests (Van
Andel, Tzedakis 1996). The lay ers higher up (15, 19, 19a up -
per) pres ent higher val ues of n-C27/n-C31 ra tio. It in di cates
more dense for est-like veg e ta tion around the cave. How ever
the po si tion of these lay ers on the tri an gu lar di a gram (Fig. 3)
sug gests, that the warm-adapted trees were still ab sent dur ing 
that pe riod. In flu ence of such trees is vis i ble in the up per part
of the stud ied pro file, es pe cially in lay ers 11 and 14, where
the n-C27/n-C31 ra tio sug gests the most dense, can opy veg e ta -
tion (Fig. 4). These facts my be in ter preted as a pres ence of
dense co nif er ous for ests around the cave dur ing the pe riod of
ac cu mu la tion of lay ers 11 and 14. Some less dis tinct in flu -
ence of warm-adapted trees is also read able for lay ers 13a
and 19a up per (Fig. 3).

Lay ers 12 and 16 are al most free of or ganic mat ter and
show no n-al kanes pre served. These lay ers are built of loess
or loess-like silt, which al lows us to be lieve that the lack of
n-al kanes re sulted from se vere cli ma tic con di tion dur ing ac -
cu mu la tion of sed i ments, when the veg e ta tion was ab sent or

sparse. The lack of n-al kanes in layer 19d (terra rossa) is
prob a bly an ef fect of long-time diagenesis.

The two ana lysed se quences were lo cated at dif fer ent
dis tances from the cave en trance (Fig. 1B). It was an ef fect of
dif fer ent depth of ar chae o log i cal trenches and in ac ces si bil ity 
of ev ery layer in the same ver ti cal pro file. Al though the dif -
fer ence in lo ca tion was only 3 m, it may not be ex cluded that
the dif fer ent lo ca tion has some im pact on the n-alkane com -
po si tion of sed i ments. Ad dress ing this ques tion surely needs
more re search.

The in ter pre ta tions of Pleis to cene palaeovegetation pro -
posed in Fig. 4 should be treated with cau tion. The num ber of
the ex am ined sam ples was small, and the solely com po si tion
of n-al kanes, when not sup ported by other in di ca tors, is a
weak base to re con struct an cient veg e ta tion. The sup port ing
in for ma tion could be de rived e.g. from com po si tion of other
or ganic com pounds of plant or i gin (ke tones, fatty ac ids, ster -
ols and triterpenoids). Such a study is in prog ress now, and its 
re sults will be pre sented in fu ture pa pers.

CON CLU SIONS

The study pre sented above dem on strated the pres ence of
or ganic mat ter with lipid frac tion and abun dant n-al kanes in
many lay ers of Biœnik Cave, and in di cated di ver si fi ca tion of
n-al kanes com po si tion be tween lay ers, es pe cially vis i ble in
dif fer ent rel a tive abun dance of n-C27, n-C29 and n-C31. Hav -
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Fig. 4. CPI of n-al kanes and n-C27/n-C31 ra tio’s di a grams fol lowed by an in ter pre ta tion of palaeovegetation in vi cin ity of the Biœnik Cave
for pe ri ods of ac cu mu la tion of lay ers 11-19c. Lay ers num bers af ter Cyrek et al. (2009, 2010). The lay ers 12 and 16 gave no ev i dence of
n-alkane com po si tion, so their in ter pre ta tion is hy po thet i cal



ing mea sured the con tent and rel a tive abun dances of n-al -
kanes, we tried to trans pose them to par ent group of plants, to
de rive den sity of veg e ta tion and in re sult, re con struct palaeo- 
veg e ta tion.

The pre sented re sults have only pre lim i nary char ac ter.
Our re con struc tion of palaeovegetation stays in con flict with
ac tu ally known strati graphi cal po si tion of some lay ers of
Biœnik Cave (Fig. 4, see also: Cyrek et al. 2009, 2010,
Miros³aw-Grabowska 2002). It might be due to small num -
ber of sam ples, which have given a very lo cal in for ma tion,
in ad e quate in case of strong het er o ge ne ity of sed i ments.
How ever it is pos si ble, that the strati graphi cal scheme of the
Biœnik Cave needs some re vi sion. More ex ten sive stud ies of
mo lec u lar fos sils are nec es sary to ex plain this sit u a tion.
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