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AM Noryékiewiczl. G. Kowalewski >

'Institute of Archeology and Etnology, Nicolas Copernicus University
. Podmurna 9/11 str., 87-100 Torun, Poland, e-mail: anorys@cc.uni.torun.pl
“Department of Biogeography and Palaeoecology, Adam Mickiewicz University in Poznan
Fredry 10 str., 61-701 Poznan, Poland, e-mail: ichtys@main.amu.edu.pl

A bstract The Holocen history of the Dziedzinka raised bog is presented on the basis of re-
gional vegetation development and mire development. Geological survey, palynological analysis and
plant macrofossil analysis are the main sources for the palacoecological reconstruction.
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INTRODUCTION

The raised bog Dziedzinka (9.5 ha area) is situated in the spring area of the
Ortéwka stream (a left tributary of the Narewka) in 373 forest divide of the
Biatowieza National Park (Fig. 1). The raised bog is covered with a Sphagrum lawn
with pine in the central part (Sphagnetum medio rubelli pinetosum and Vaccinio uligi-
nosi pinetum typicum) and with spruce distributed along the edges of the bog [4]. Suc-
cession of pine and spruce at this site was the subject of research (Falinski’s op. cif).
An analysis of development of the raised bog and a description of the origin and de-
velopment of the local plant communities and regional vegetation during the Holo-
cene is the aim of this study.
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Fig. 1. Localization of the Dziedzinka raised bog
METHODS

A geological survey was conducted on the bog. Two longitudal and altitudal
transects crossing the center of the bog were pointed out (Fig. 2). The components
of the sediment were described according to Troels-Smith system [6]. One core
(S-20) was taken for palynological and macrofossil analysis. The Dziedzinka S-20
drilling was located in the central part of the peatbog in the place of a high thick-
ness of biogenic sediments. The core was taken up to a depth of 124 cm thus
reaching, a mineral substratum in the bottom.

Samples for palinological research (1 em” in volume) were prepared by apply-
ing a standard laboratory methodology; they were cooked in 10% KOH and ex-
posed to Erdtman acetolyse [2]. Mineral components were removed by using
additionally cold 40% HF. Two Lycopodium tablets containing spores of Lycopo-
dium clavatum were added to each test specimen in order to calculate the absolute
concentration values of sporomorphs [5].

The results of palynological analysis were presented in the form of a percentage
pollen diagram (Fig. 3). The total of tree pollen (AP) and herbaceous plants (NAP)
made the calculation basis and composed 100%. The participation of Cyperaceae,
aquatic and moorland vegetations as well as spores and undetermined and rebedded
sporomorphs was, however, calculated in relation to this sum and increased by a value



199

DEVELOPMENT OF THE DZIEDZINKA RAISED BOG

Fog pastel exuIzpalz(] oyl YSnody) uonaas-ssold [ea1gdojoan) ‘g Sy

uo 064 ( T
00L 8J00 UIBW ../bmwm\\_ s|E0AIRLD UM 186d PosodLucoep WhipaLy
_E.EE suiesB uoals jo sjusIuca Wwedyubis yim
0S 19481 JOA0D SNUIH-WnUBEYDS pesodwadep Anutls | Jayew Jiuetio pesodwooep ABuoss

Buippeq [essuiw |;

aNZO3aT

iR S

{
\ | |
(45 0£-8 878 9T-S ¥i-s s \ .,cN.M\\ BI-SLI-S SIS £1-S 11-S 6°S LS §S £S I-$ 0§ m

—

[wo] ACA A \q NN AN A A A A A A AA A A A A A A
FTITIITrI I A A A N
mﬂn._.._n_...___v.uﬂnnwn.m.mﬂin.aﬂﬂmﬂﬂ.Wﬂﬂ.v_nHH.Hn.ur.aﬁZ
R E A R R R EE L R R R E T R E -



(saand payoa[as) ‘wetBelp usj|og ‘eYuIZpaIZ(] °¢ S

Glebokos¢ [cm)

- 0d powierzchnl terenu
>r O

-

i

it

=
4 8

{

dVN 22
v (]

SuISaAlAs snuld ——
‘Hlpun gjnjag

I uniperus communis

Betula nana type
Salix

T ~Corylus avellana

Ulmus

Quercus

{Fraxinus excelsior

e e e e —*————-Y—v-r:—-—-———_/__ Tilia

TR \

Alnus

Picea abies
Carpinus betulus

Fagus sylvatica

~iVaccinium type

Gramineae

_ jArtemisia

Filipendula

Chenopodiaceae
\Cerealia type
iSecale cereale

“iCentaurea cyanus
—1Plantago lanceolata

Plantago major/media

- IRumex acetosa/acetosell.t

= Cyperaceae

Menyanthes trifoliata
Myricphyllum spicatum

" IMyriophylium verticillatum

Nuphar
Nymphaea

Sparganium
Typha latifolia

. -V_.E. -wsphagnum

Pteridium aquilinum
~ [Dryopteris filix mas

N {Equisetum
3 i i Filicales monoletae
Pediastrum
T | ®
2 | 3 -

DISMATYMOM "D “ZIIMIAIASAAON 'V 00T



DEVELOPMENT OF THE DZIEDZINKA RAISED BOG 201

of a given taxon [2]. Samples taken at every 5 cm were analysed. Considering a
very low rate of sedimentation, they shall have to be more concentrated in the future.
After subsampling for palynological analysis, the rest of the samples were
used for a macrofossil analysis. Samples were cut into 1-5 cm long sections, and the
sample volume was determined (ranging between 9-49 cm3). Some more compacted
samples were heated for 5 min. in 10% potassium hydroxide (KOH). All samples
were sieved with running water over 250 and 120 gm. The residues were exam-
ined under a stereomicroscope (magnifications between 10-100x). For the deter-
mination of the macroremains some key atlases and reference collection were used.

RESULTS
Geology

A preliminary geological survey conducted during field work showed a vast
basin with a flat bottom of a mineral ground in the bed (Fig. 2). A stratum of or-
ganic sediments with a significant content of mineral substance (20-50%) in a
form of well rounded silicon grains is the bottom layer. In the core, S-20 thickness
of this layer amounted to 30 cm (depth 94-124 c¢m). A laboratory analysis revealed
quite a large number of water and marsh plant macrofossils. Stratum of mode-
rately humified peat was overlying it. It contained charcoal particles with addition of a
mineral material (depth 60-94 cm). Underground parts of vascular plants, probably
Lriophorum angustifolium were the main component of the peat. There were no
fruits or seeds only some single branches of Sphagnum from Section cuspidata
were found (depth 75-80 cm). The dominating plant component of the sediment at
a depth of 0-60 cm was Eriophorum vaginatum at the bottom and Sphagnum and
Pinus silvestris in the top layer.

Local polien collection zones

The diagrams were initially divided into 6 local pollen assemblage
zones (L PAZ) — biostratigraphic units which were named after taxa characteristic
of them. Their boundaries can undergo changes once subsequent tests have been
included into research. At the present stage of research it is difficult to determine
unmistakably whether separation of zones overlapped the natural boundaries of
vegetation changes or only places of sedimentation gaps.

Considering the fact that the area occupied by the mid-forest peatbog was
only small, the pollen diagram from the Dziedzinka gives information on the
local history of the peatbog vegetation cover and forests that surround it [1].
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Table 1, The Dziedzinka peatbog: description of local pollen assemblage zones (LPAZ)

Name of local

pollen Depth Description of pollen spectra
assemblage (cm)
zones
(L PAZ)
Pinus-Betula  94-124 High values of Pinus (app. 49.9%) and Betula (app. 27.6%),
considerable contribution of NAP with the max. values of
Artemisia (4%) and Filipendula (1.2%). Culmination of Salix
(max. 75.4%) in the zone roof.
Boundary — on decrease of Betula curve and an increase of Pinus.
Pinus 77-94 Max. values of Pinus (max. 62 and app. 56.4%), a continuous
curve of Ulmus ocurs.
Boundary —an increase in the contribution of Corylus and Alnus.
Alnus-Corylus  67-77 A considerable contribution of A/nus and Corylus, continuous
curves of Tilia, Quercus and Fraxinus occur and the
contribution of Ulmus increases.
The Boundary — an increase of Corylus, Alnus an Tilia,
Tilia-Ulmus 57-67 Max. values of Tilia (6.5%) and Ulmus (3.7%), a continuous
curve of Carpinus occurrs.
Boundary — a decrease fall of Tilia and Ulmus and an increase
of Carpinus above 1%.
Quercus- 37-57 Max. of Quercus (6.6%), a continuous and high contribution
Carpinus of Alnus (app. 19.5), min. of Pinus (25.1 and app. 29.6%).
Boundary — an increase of Picea.
Pinus-Picea-  13-37 A high contribution of Pipus (app. 49.2%). Picea (max. 10.2%)
Carpinus and Tilia (max. 5.2%) reach culmination.
Boundary — the fall of Picea and the increase of Carpinus and
Quercus.
Carpinus- 0-13 Carpinus (max. 20.4 and app. 15.4%) and Quercus (max. 5.2
Quercus app. 4.5%) reach the max. values, equalized curves of Pinus

(app. 31.7%) and Betula (app. 25.2%). A continuous presence
points to human farming (Cerealia, Secale, Plantago lanceolata).

Rapid changes in the percentage of taxa, e.g., marshland plants, that reached a
two-digit value (a rapid growth of Sparganium typ and Typha latifolia) can point
to very strong water oscillations in this area as well as intervals in sedimentation
(hiatus). Additionally, a sudden occurrence of Corplus and Alnus points to a sedi-
mentation gap. This may, however, result from a palinological record of little preci-
sion in the profile analysed that is conditioned by a very low sediment accumulation
rate. A mathematical calculation shows that app. 1 cm of sediment was created
within a period of 100 years.
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Regional vegetation development (history of forests)

The diagram from the Dziedzinka peatbog reflects most probably the Holo-
cene history of vegetation from the Pre-boreal period to modern times. The pollen
zone of Pinus-Betula is characterized by the development of Pre-boreal forest as-
semblages dominated by pine and birch. A considerable contribution of light-de-
manding trees such as birch and a relatively frequent occurrence of heliophytic
plants including Artemisia, Filipendula, Gramineae, and Chenopodiaceae evinced
still a rather small density of this tree stand.

Pine is unquestionably a domineering forest component in the Pinus zone
which is accompanied by birch. Besides, the components of the thermophilous
mixed forest occurred as an addition in the better habitats (small but continuous
percentage curve of Ulmus).

From the Alnus-Corylus zone, there appeared a visible reconstruction of tree
stands. New, thermophilous species entered the forests together with an improvement
in the climatic conditions. Hazel spread in the undergrowth and oak, linden and ash-
tee appeared in the tree layer next to previously occurring elm. Assemblages of water-
logged forests with alder were of great importance. The spreading of hornbeam in the
surroundings of the Dziedzinka was correlated with a decrease in the quantity of
Ulmus. The presence of hornbeam in the study area was manifested by 4 culminations
(52 cm - 3.1%, 35 cm — 5.9%, 25 cm — 6.9%, 7 cm — 20.4%) out of which the youn-
gest was most vividly marked. Spruce was the last species to spread near the Dzie-
dzinka. Its curve refracted in the middle of the Quercus-Carpinus zone and at that
time nearly all percentage curves of deciduous trees increased (Carpinus, Tilia, Alnus,
and Quercus and Ulmus to a lesser extent). It was most probably related to the local
change of hydrological relations since a rapid increase in the quantity of Sphagnum
spores with an absolute maximum (23.4%) was observed. A slight maximum of the
beech curve (0.7%) in the spectrum from a depth of 30 cm was noted. The species do
not occur today in the Bialowieza Primeval Forest. The fact that pollen of beech
which spreads relatively difficult was found, suggest that single specimens of this
taxon reached the forest during the expansion of spruce to the primeval forest. The
worsening climatic conditions inhibited the expansion of beech. If vegetation remains
of this tree are not found, such reasoning is only a probability.

In the youngest zone of Carpinus-Quercus forest assemblages reminded mo-
dern ones. Oak and hornbeam deciduous forests including lime and pine as well as
spruce coniferous forests were dominant in the most fertile habitats. Pine coniferous
forests developed in dry stands while alder carrs and spruce-tees grew in humid sites.
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Local vegetation development and water level oscillations

The occurrence of aquatic and rush vegetation (from the bottom at 124 cm o
the depth at 87 cm) in the pollen diagram showed that sediments under research
developed in water environment. A succession of overgrowing reservoir was re-
corded in the pollen spectra of this segment of the profile. It underwent subsequent
stages with aquatic vegetation dipped (Myriophyllum spicatum, Potamogeton) and
Pediastrum (absolute max. 38.4%), with floating-leaved vegetation (Nymphaea
0.4%), followed by rush vegetation (Tvpha latifolia max. 7.4%, Sparganium type
max. 17.3%), and with representatives of Cyperaceae in the final stage which
reached the absolute max. in the profile (45%) in the sediment bottom. Peat seden-
tation began already at a depth of 84 cm which was evidenced by numerous spores
of Sphagnum as well as the character of the sediment.

Mire development based on macrofossils analysis

The Dziedzinka mire is a result of shallowing of a lake overgrown by Potamo-
geton communities (13 fruits of Potamogeton natans and 7 Potamogeton cf. ob-
tusifolius at the depth 95-100 cm). The presence of Potamogeton fruits was
revealed in all samples from a depth of 90-124 cm but there were not found at the
level of 85-90. Macrofossil analysis confirmed results of the palynological study
at this point. Endocarps of Cyperaceae, saying exactly Carex were found abundantly
at a depth of 95-100 cm, about 100 fruits, mostly without utricles, were found.
Species were described as probably Carex vesicaria with an admixture of 10 endo-
carps of C. nigra. Overall, further seeds were recognized as: Menyanthes trifoliata,
Myriophyllum verticillatum, Typha latifolia and Batrachium aquatile. Macrofossils
of the above plants proved the existence of a shallow lake overgrown mostly by
Potamogeton in this place.

A less numerous representation of Carex macroremains at the bottom of this
layer or their absence in the lowest part, showed an initial phase of the lake with
an open water surface. The lake was gradually overgrown by Carex and the open
water surface disappeared completely (the layer above 90 ¢cm). The next layer (60-90
cm), initially containing a lot of Carex and Menyantes macroremains, then turned
into Eriophorum peat. This was an initial stage of peat bog development. The peat
was not strongly decomposed, yet. There were no overhead plant parts, but nume-
rous parts of charcoal were found. It showed that numerous fires took place at the
site in the past together with clear water level fluctuations.
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This stage was probably prolonged in time. Palynological analysis was not
helpful at that point because of possible hiatuses in this layer. Charcoal were
found in the overlying stratum, for instance at a depth of 40-45 cm, too. Above the
depth of 60 cm, Eriophorum vaginatum was found in the form of leaf sheaths
macroremains. Together with Eripohorum vaginatum, Pinus bark, Menyantes seeds
and sporogonium operculum of Sphagnum sp. occured. At a depth of 50-55 cm, seeds
of Andromeda and single leaves of Caliergonella cuspidata were tound.

At the bottom layer, at a depth of 50-60 cm and 40-45 cm, the content of Erio-
phorum vaginatum macroremains amounted to 70-80%. Between these layers,
macroremains of Sphagnum sp. (mainly from sectio Cuspidata) dominated again,
like in the layer of 25-32 cm (in the core S-20) in which Sphagnum sp. reached 80-
90% of the sample volume. The main additional components were Pinus macrore-
mains. The next layer (20-25 cm) consisted of Pinus bark and branches in 70%.
The remains of Pinus needles were very rare. The upper 20 cm layer of the sedi-
ment consisted mostly of Sphagnum sp. and Pinus bark.

SUMMARY

Palygenological analysis showed that the Dziedzinka raised bog developed as
a result of a land formation process of an open water surface covered first by com-
munities of Potamogeton sp. and later by Carex sp. From the depth of 90 cm,
aquatic vegetation dissapeared and moorland Eriophorum sp., Sphagnum sp. and
Pinus dominated.
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ROZWOJ TORFOWISKA DZIEDZINKA (BIALOWIESKI PARK NARODOWY)
W SWIETLE ANALIZY PALINOLOGICZNEJ I MAKROSZCZATKOWE]
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Streszczenie, Natorfowisku wysokim Dziedzinka, polozonym w oddziale 373 Biatowie-
skiego Parku Narodowego przeprowadzono rozpoznanie geologiczne. Wytyczno dwa transekty,
jeden o przebiegu poludnikowym, drugi o przebiegu réwnoleznikowym, wzdiuz ktérych wykonano
facznie 47 sondowan swidrem typu Instrof. Osady opisano metoda Troel-Smitha. Jeden rdzen o
diugosci 124 ¢cm poddano analizie laboratoryjnej. Pobrano proby do analizy palinologicznej (co 5 cm) a
pozostaly material zbadano na zawartos¢ szczatkow makroskopowych. Analiza palinologiczna
wykazata, ze torfowisko wysokie rozwinglo si¢ w wyniku procesu ladowienia wolnej powierzchni
wodnej, zarastajacej stopniowo najpierw przez zbiorowiska zdominowane przez rdestnice Potamo-
gelon sp. a potem przez turzyce Carex sp. Od glebokosci 90 cm zanika roslinnosé wodna a zaczyna
dominowa¢ torfowiskowa, reprezentowana gléwnie przez welnianke pochwowa Eriophorum vagi-
natum i mehy torfowcee Sphagnum sp. Znaczny udziat posiada miejscami sosna.

Stowa kluczowe: torfowiska, paleolimnologia, makrofity, Bialowieski Park Narodowy





