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ABSTRACT

The Gulf of Gdask is located in the southern part of the Balti@.SEhe shores of the Gulf are dominated by the ysand
barriers which have developed in front of the M&tuagoon and the Vistula Delta Plain to the scedkt and south and in
front of the Puck Lagoon in the north-west suchhesHel Peninsula. Cliffs occur on the western toéshe Gulf. Neolithic
settlements around the coast of the Gulf of {8#aare mainly located at the foot of the uplanghsland on the Vistula Spit
and the Vistula Delta and are closely related &ortbe and displacement of the shoreline duringLéte Holocene. Pollen
analyses of the sediment cores from the VistulaeDehe Vistula Lagoon and the coast of the Pucoba allow four
anthropogenic phases to be distinguished in the af¢he Gulf of Gdask. It has been shown that the first indicatoramf
early husbandry economy in the vicinity of the GafliGdaisk appeared in the Atlantic Period. Pollen graihglants related
to this kind of human activity — those of the gdoseé family (Chenopodiaceae), motherwofirtemisig, sorrel Rumek —
are present and the first pollen grains of the talan(Plantago lanceolatpalso appear. The second anthropogenic phase of
Neolithic settlement is one of the best investidateltures. This is the Rzucewo Culture. Pollenyses indicate increasing
human activity at the beginning of the Subboreaid@le The preserved traces of fauna show thateéhélsunting and fishing
economy was preferred. Radiocarbon dating of aalhg&al artifacts indicates the beginning of tleétlement at ca. 2 400
B.C. (ca. 4 400 years B.P.) (Krdl 1997). The attéwf peat and marine mollusks’ shells and theiio@arbon age shows that
during the Early Subboreal Period the water lewserfrom ca. 2.8 m to 1.1 m below the present-@aylsvel. The date of
the beginning of the seal hunters’ settlement ¢ates well with the period when the shores of thekPLagoon approached
their recent position. The development of the Nbiisettlement on the Puck Bay coast as well asetton the Vistula Delta,
where the main activity was related to amber prsiogs seal hunting and fishing, clearly shows aeleelationship to the
sea-level rise. The occurrence of the third andtfosettlement phases was related to the highesed-ktands in the
Subboreal and Subatlantic Periods (post-Littorirste Holocene regressions) but their characterstiistrongly related to
the coastal environments. The settlement was cteshedth the dry habitats whose areas increased tifé development of
the barriers. In the area of the Vistula Deltatleetent conditions depended mainly on the stageékeotlelta’s development.
On the shores of Puck Bay, however, the intendigetilement was closely related to the water letainges.

Resumo

O Golfo de Gdansk esta localizado na parte sul déo BAltico. As praias do Golfo sdo dominadas poreias de areia
formadas em frente a Lagoa do Vistula e a plamieleica do Vistula pelo lado sudeste-sul, e emtéra Lagoa de Puck a
noroeste, tal como acontece na Peninsula de Hebd®ss costeiros ocorrem, por sua vez, na cost® aes Golfo.
Assentamentos neoliticos ao redor da costa do @elf8dansk estéo localizados principalmente no dogélude e no Delta
do Vistula, sendo estritamente relacionados cotievaedo do nivel do mar e as decorrentes variag@dimha de costa ao
longo do Holoceno Tardio. Analises do polen ddrsedto obtido nos corers do Delta do Vistula, Ladoa/istula e Lagoa
Puck permitiram distinguir 4 fases antropogénicas @ area do Golfo de Gdansk. Foi visto que asgirds indicadores da
economia baseada em criagdo de animais doméstsosizinhangas do Golfo apareceram no Periodo #ttnForam
encontrados gréos de polen das plantas relacioneoias esse tipo de atividade humana — familia Antheeae
(Chenopodiacea), “motherwortAftemisia, “sorrel” (RumeX — aparecendo também os primeiros gréos de pel®tadtago
lanceolata O assentamento neolitico da cultura Rzucewoaditna costa oeste da Lagoa de Puck, é um dousido
melhor investigados. As andlises de polen indicamincremento da atividade humana no inicio do BlerBub-boreal. Os
tracos preservados da fauna mostram que a cagacdafa economia pesqueira eram as atividadesigesfeA datagio
radiocarbdnica dos artefatos arqueoldgicos indigam o comego do assentamento deve ter ocorridoahde 2400 AC
(KROL, 1997). A altura das turfasdas conchas de moluscos marinhos, além de saadesideterminadas por radiocarbono,
mostram que durante o Periodo Sub-boreal Inferiofvel da agua aumentou entre 1,0 e 2,5 m em elagaivel atual. A
data do inicio do assentamento dos cacadores decéoeelaciona-se bem com o periodo em que assptaidagoa de Puck
se aproximaram de sua condigdo quase atual. O d#eemento do assentamento Neolitico nas costaBala de Puck,
assim como no Delta do Vistula, onde a caca asfegaesca ocorreram embora a atividade princigakefoelacionada ao
processamento do ambar, mostram uma clara relag@oocaumento do nivel do mar. Esses assentameaoti&smpser
relacionados ndo s6 com a migracdo humana, efeh@mdantidodo do interior para a praia, mas muitvgvelmente foi o
resultado de uma retracéo causada pelas mudangakalde costa. A ocorréncia das terceira e qdases do assentamento,
durante o periodo Subatlantico foram relacionadalsaaxo posicionamento do nivel do mar. Na areaalta do Vistula as
condi¢es de assentamento dependeram principalmestestagios de desenvolvimento do Delta. Ent®taias praias da
Baia de Puck a intensidade do assentamento esfaee®onada as mudancas do nivel das aguas.

Descriptors: Palynology, Sea level, Geoarchaeolbigglithic, Subboreal, Gulf of Gdak.
Descritores: Palinologia, Nivel do mar, GeoarqugialpNeolitico, Sub-boreal, Golfo de Gdansk.
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INTRODUCTION of Gdaisk is ca. 170 km long. Along its western edge
the Gulf is bordered by morainic uplands and ice-
For many years, the shores of the Gulf ofmarginal valleys. The morainic uplands border diyec
Gdaisk have constituted an area of paleogeographicgh the sea and frequently form coastal cliffs, venos

investigation including research into sea-levelng® total extension is of ca. 27 km. A wetland (saltshir
(BOGACZEWICZ-ADAMCZAK; MIOTK, 1985; coast ca. 17 km in length is formed along the @bast

BOGACZEWICZ-ADAMCZAK et al, 1999; gareas where the ice-marginal valley floors lie &0
ZACHOWICZ et al, 1982; ZACHOWICZ; 1.0 m above sea level. Barriers (dune coasts) with
KEPINSKA, 1987;  MIOTK-SZPIGANOWICZ, dunes up to 35 m in height and ca. 114 km in length

1997; LATALOWA;  BADURA 1998, occur along the southern and south-eastern cosise of
USCINOWICZ; MIOTK-SZPIGANOWICZ, 2003). Gulf of Gdaisk. About 12 km of the coast is occupied

Archaeological research has also been conducted [&f harbour constructions and breakwaters.
many sites in this area providing information oe th The Vistula Delta (Fig. 1) is situated on the
development of settlement during varioussouthern coast of the Gulf of Ge. The inland part
archaeological periods (KROL, 1991, 1997, 2002f the delta extends over an area of ca. 1 80Daad
2003; POMIAN et al., 2000). the submerged part covers ca. 700%kifhe inland
The development of the coast of the Gulf ofpart of the delta rises to an altitude of aboutria.s.l.,
Gdansk during the Holocene has been closelyhere the Vistula branches into two main streamd, a
connected with sea-level oscillations. Particularlysinks to 1.8 m b.s.l. in its north-eastern part.
significant changes have occurred during the 189G The development of the main geological and
years, when the rise in sea-level has been slownorphological features of the Gulf of Grk,
Transgressive and regressive oscillation phase® maghcluding Puck Bay and Puck Lagoon, is related & th
their mark in a manner similar to that evident injast  glaciation and deglaciation  processes
southern Scandinavia during the Atlantic PeriO({KRAMARSKA et al. 1995, 2003; KCINOWICZ,
(BERGLUND, 1971; DIGERFELDT, 1975). 1995). Subsequent to deglaciation ice-marginakyall
Underwater archaeological sites of theand morainic uplands existed on adjacent land and
Mesolithic and Neolithic ages are known from theextended into the north-western part of the Gulf of
coast of the Western Baltic (GRAMSCH, 2002;Gdaisk. During the late Glacial and early Holocene
LUBKE, 2002). However, no such sites have yet beegta. 12 000 — 8 500 years B.P. — Fig. 2), marshy,
discovered along the Polish Baltic coast. But botwampy and limnic areas predominated in the coastal
Neolithic archaeological sites and those relateldter  region of the Gulf of Gdesk. This part of the Gulf,
periods are evident along the coast of the Gulf ofyhich is now lying 20 m under the water, has
Gdaisk (Fig. 1). undergone marine transgression during the last® 00
Their location and the period of their years. At the beginning of the Subboreal Period %ca
existence were closely related to shorelin®00 years B.P. — Fig. 2), the sea almost enterisd th
displacement. region, and previously freshwater lakes were
The main goal of this research was totransformed into what is now the brackish Puck
determine how human economic activity has beenagoon (KRAMARSKA et al., 1995 2003;
related to changes in sea-level during the lasb @0 USCINOWICZ; MIOTK-SZPIGANOWICZ, 2003).
years of the history of the Gulf of Gekk. The formation and development of the
Vistula Delta was a consequence of transgressidn an
THE LocaTioN AND CHARACTERISTICS OF THE ~ regression events which occurred during the late
Glacial and Holocene in the recent inland areayels
Stupy AREA as on the seafloor. The recently submerged patteof
The study area is located in the southern padelta is comprised of two main units: the older one
of the Baltic Sea, along the coast of the Gulf oformed during the late Glacial and early Holoceare]
Gdaisk and in the Vistula Delta (Fig. 1). The Gulf hasthe younger one formed during the Littorina Sea
an area of ca. 5 000 Krand a maximum depth of 108 (middle Holocene) transgression and which together
m. In the extreme western part of the Gulf lies Pucconstitute a complex system of delta-front and pro-
Bay - protected from the more open waters by thdelta beds of different ages $§GINOWICZ;
approximately 32-km-long Hel Peninsula. PuckZACHOWICZ, 1992).
Lagoon is separated from the shallowest, northarh p Similarly, the inland deltaic sediments also
of Puck Bay by a semi-submerged barrier. The soutltonsist of two lithostratigraphic units. The lowserit
eastern part of the Gulf of Gilsk is fringed by the consists of two beds. The older bed contains medium
roughly 55-km-long Vistula Spit which separates theand fine-grained sands with inserts of Prebored an
Vistula Delta and the Vistula Lagoon from the BalticBoreal oxbow deposits. The younger bed consists of
Sea (Fig.1). The Polish section of the coast ofGh# muds and peats, formed between 8 000 and 6 300
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years B.P. The upper unit also contains

two bed®elta area are younger than 6 300 years B.P.

Channel facies of fine sand with numerous inserts (MOJSKI, 1988, 1990).

phytogenic material prevail in the older bed. The

The Littorina (Atlantic, middle Holocene,

younger bed of the upper unit is dominated by muds$:landrian — Fig. 2) transgression led to the emerge

In the north and east of the area deltaic depositise

upper unit are

of sand barriers (spits) in front of the delta éagbon.

replaced by marine (lagoonallhe barrier migration rate was dependent on the

sediments. The lagoonal deposits in the Vistula Riveamount of material supplied by the river as welthas

rate of sea-level rise.
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THE WATER LEvEL CHANGES Delta in the south (\Mgry). Palynological analysis was
the main method of investigation. Peat and silt

sediments were examined. The palynologically

The southern Baltic relative sea-level curvenvestigated samples were taken from cores by
for the last 8 000 years after the Baltic becamdibrocorer (Puck Bay 6/2001), the Ejkelkamp piston
permanently  connected  with  the  ocearfOrer 80 cm in length and with an internal diameter
(USCINOWICZ, 2003) shows a similarity to global 4 cm (Rzucewo Headland, Gizdepka, Beka) and peat
eustatic sea-level curves (e.g. MORNER, 1976, 19g§ampler (Lake Druzno and agty) or directly from
FAIRBANKS, 1989: BLANCHON: SHAW, 1995, a(chaeplog!cfal exploration holes (Rzucewo trench and
BARD et al., 1996). According to the smooth relativeNiedzwiedziowka) and a geological trench (Stegna).
sea-level curve for the southern Baltics¢ihowicz The samples for microscopic tests were
2003) and Puck Lagoon BCINOWICZ; MIOTK- prepared in accordance with the generally accepted
SZPIGANOWICZ. 2003 KCINOWICZ et al. Principles (FAEGRI; IVERSEN 1978, BERGLUND,
2007), at the end of the Atlantic Period (Fig. 1% sea 1979). The minerogenic sediments were treated with
level was ca. 2.8 m lower than at present, whi@®a cold HF acid for a minimum of 48 hours. 1000 pollen
years later (ca. 4 000 years B.P.) it rose to abdix grains of trees and shrubs (AP) have been counted i
1.9 m below its present level. These findings sagge®ach sample. The results obtained were presented as
that the Littorina Sea transgression (Middle Hotege SimPplified percentage diagrams drawn using POLPAL
Atlantic, Flandrian) ended ca. 5 000 years BP angeftware (Figs 3 —11). The basis for the calcafatf
finally ceased at ca. 4 000 years BP. During thersc P€rcentage values was the sum of pollen grains of
part of the Subboreal Period and during thdr€es and shrubs (AP) and terrestrial herbace@uml

Subatlantic (Fig. 2) theea level rose very slowly and (NAP). The share of pollen grains of aquatic and
the rise pattern was very sensitive to all possiblg@rshland plants, spores dRediastrumcenobia, was
climatic  fluctuations and neotectonic  crustalc@lculated in relation to the sum of AP + NAP. Eoll

movements. diagrams contain the curves for the particular tree
More detailed investigations of the puck SPecies and species connected with human impact and
Lagoon suggest that the sea level could have CIdamg(.gur.nulatlve curves fowet meadow indicators, Human
in a cyclical manner with a periodicity of ca. 1000 Indicators, Telmatophytesand Limnophytes. The
years and an amplitude of 0.2-0.5 m, with pealeaat grouping and qualification of taxa for tNéetmeadow
3 900 years B.P., 2 900 years B.P., 1 900 years B_iﬂdicatorscumulative curve was undertaken using the
and 900 years B.P. (KRAMARSKA et al., 2003;divisi0n suggested by Behre (1981). This curve
ZACHOWICZ et al. 2004. §CINOWICZ et al. included such taxa as: Asteroideae, Cichorioideae,
2007). As the smoothed models of sea-level curves fRanunculaceae, Umbelliferalantago major-media
the Gulf of Gdask and Puck Lagoon are similar, it Lychnistype, ~ Rumex ~ acetosa Menthatype,
could be assumed that the cyclicality recognized ifilliPendula Succissa pratensisThe anthropogenic
Puck Lagoon may have occurred along the entire Guilases characteristic of each of the sites were
of Gdaisk coast. Similar cyclicalityof sea-level Identified. _ _ _
change is recorded in the Atlantic and Subboreal The radiocarbon dating of organic
sediments on the southern Swedish coasiediments, mainly peat, was performed at the
(BERGLUND, 1971; DIGERFELD 1975). The Radiocarbon Laboratory of Gliwice Technical
periodicity of the transgressive-regressive phaségmversnty. Due to the small number of radiocarbon
identified in southern Sweden (BERGLUND, 1971:.dates, the anthropogenic phases were correlated

DIGERFELDT, 1975 MORNER, 1976, 1980) hasmainly on the basis of the changes in the treeesurv
been set at between 1 600 and 500 years. The palynological information at hand was compared
with diagrams of the most fully documented sites on

the Baltic coast (TOBOLSKI, 1987, 1989;
LATALOWA, 1989; LATALOWA; TOBOLSKI,
1989). The most helpful were the isopollen maps of

) . o tree species (RALSKA-JASIEWICZOWA et al.,
Palynological investigations were performed2004)l

at nine sites located around the Gulf of Gdansg.(Fi Results distinguish regional settlement

1). These sites are located: on the shore of theept- phases for the area of the Gulf of Gdansk coast. (Fi
day Puck Lagoon (Rzucewo trench, RzuCeWQ gy These are plotted on the Puck Lagoon relative
Headland, Gizdepka, Beka), in the area of Puck Bayes |evel curve providing a picture of the relasiip

(Puck Bay 6/2001), in the Vistula Delta ponyeen the increase in intensity of human economic
(Niedzwiedzidwka, Stegna), at Lake Druzno (Druzno)activity and sea level oscillations (Fig. 13).

and on the morainic upland which fringes the Vistul

MATERIALS AND METHODS
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THE PHASES oHUMAN IMPACT At that time the more extensive wetlands
were occupied by marshland communities and forests
Based on the results of palynologicalWith alder Alnug, hazel Corylug, elm Ulmus and
investigations, four phases in the increase in muman admixture of ashF(axinug. Lime (Tilia — Fig. 8)
economic activity were distinguished on the coagts and oak Quercus —Figs 3, 4) co-existed with pine

the Gulf of Gdask, (Fig. 11). (Pinug in the drier habitats on the morainic uplands.
The 1st Phase The 2nd Phase
The oldest traces of human economic Traces of the next settlement culture are

activity, in the sediments investigated, were riegesy  Visible in the Rzucewo trench (Fig. 5), at
at the Rzucewo Headland site, (Fig. 3) and possibly Niedzwiedzidwka (Fig. 6) and probably also at Druzno
the Puck Bay 6/2001 site (Fig. 4). Ruderal plant$ake (Fig. 7). Rzucewo and Nigsiedzibwka are
(species sensitive to increases in nitrificationimultaneously sites of archaeological investigatio
appeared in the pollen diagrams, including: the ~  The results —of the  palynological
goosefoot family (Chenopodiaceae), which can alstvestigations indicate a small increase in the
mark sea-level changes, motherwokttémisig and importance of ruderal plants such as th.e motherwort
sorrel Rumex. Single occurrences of pollen grains of(Artemisia), the goosefoot (Chenopodiaceae) and
Cerealiatype and plantainRlantago lanceolatp the ~sorrel (Rume, the presence of single grains of
taxon strictly connected with animal husbandry, maplantain Plantago lanceolath and cerealsQerealia-

be the result of a very low intensity of humantyPe) and the first grains of wheatriticum). This
economic activity. The dominance of mixed deciduou§@y be evidence of a not-too-intensive development
forests with species composition characteristithef ©f both animal husbandry and farming connected,
climatic optimum Quercus, Ulmus, Tillaproves that according to archaeological data, with the Rzucewo
the first traces of human activity in this areawced Culture This seal-hunter culture of lasted from ca.
towards the end of the Atlantic Period (Figs 3aa)i 4400 — 3700 years B.P. (KROL, 2003). _
probably were connected with the Paraneolithic In the vegetation cover, mixed deciduous
culture. The age is confirmed at the Rzucewdorests with oak Quercu3, lime (Tilia) and hazel
Headland site by the 14C date: 5520+70 years B.P. {forylug prevailed. The increase of aldehlfus,

the peat layer which contains pollen grains of humateélmatophytes (Fig. 6) or limnophytes (Fig. 7) lag t
end of this phase could be related to a rise insde&

indicators.
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The 3rd Phase

tree curves occurs, which suggests that the inereas
the intensity of agriculture was associated witk th

This phase is clearly marked at three sitesconsiderable

deforestation

of the

area.

The

Niedzwiedziowka (Fig. 6), Druzno (Fig. 7), Gizdepka palynological data shows that this phase startest mo
(Fig. 8) and part of it is probably also visibleRuck probably towards the end of the Subboreal periati an
Bay 6/2001 (Fig. 4). This phase is related not daly continued at the beginning of the Subatlantic Rerio
an increase in the amount of pollen grains of ralder No doubt it can be linked to the Lusatian Culturd an

plants

Artemisia, Chenopodiaceae)
connected with the development of animal husbandryl ATALOWA, 1982,
such as plantairP{antago lanceolatp but most of all
- cereals. Apart from pollen grains Gerealiatype,
increased amounts of whedkrificum) pollen grains

and plantsPomeranian

the

Iron

Culture,

Age

which

1994, 1995). These

(OSTOJA-ZAGORSKI

appear. At the same time, a clear drop in deciduOUsATAL OWA 1997).

followed

it
two

cultures, according to archaeological data, dewsop
during the end of the Bronze Age and the beginnfing o

1974;
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The 4th Phase rye was farmed separately in the area of northern

Poland (LATALOWA, 1994; 1995). The occurrence

This most intensive phase of humanof a percentage of pollen grains of cornflower
economic activity left its mark at all the siteswhich  (Centaurea cyanysis also evidence of agricultural
sediments suitable for palynological investigationdevelopment. Single occurrences of buckwheat
were found (Figs 4, 6 - 11). In the diagrams, itswa(Fagopyrum pollen grains indicate the possibility that
characterized mainly by an increase in the quasnfity it was grown in this area. Almost all diagrams pres
pollen grains of species related to both animah significant increase in pinePifus. This is
husbandry and agriculture. Apart from a visibleconnected with a decreased presence of otherarekes
increase oCerealiatype andTriticuma clear increase with the increase in NAP species. This phase begins
in the quantity of rye fecal¢ pollen grains is Early Medieval times.
registered. It is a well known fact that in thisripd
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D|SCUSS|ON SZPIGANOWICZ, 2003; YCINOWICZ et al.,

2007). The rising sea level caused the lakes, whigh

The traces of the earliest settlement phase i the depressions of the then Puck Lagoon, to be
the palynological analyses of the sedimentdradually converted into a brackish/marine lagoon.

investigated, was evident only from the Puck Bayare!Ne settlement of the second anthropogenic phase
veloped after these changes in the environment

(sites: the Rzucewo Headland and the Puck Bay*®’ i
6/2001). Its time of occurrence is determined tigiou SCINOWICZ; ,MlOTK'SZPIGA,NOWICZ’ 200_3)'
pAt the same time the deposition of the Vistula

palynological analyses and radiocarbon dating to .

the end of the Atlantic Period (ca. 5 500 years)plp. Sediments reduced the preponderance of waterlogged

is known that in this period the Baltic Sea levelswa Sediments in parts of the Delta. Traces of Nedlithi
settlement are palynologically visible both in trea

approximately 5-3 m lower than at presen k - .
(USCINOWICZ; MIOTK-SZPIGANOWICZ 2003). of the Puck Lagoon and in the Vistula Delta ardg.(F
i ak2). The landward advance of the Gulf of Gsla

The depression of what is now the Puck Lagoon w . Ve ¢
covered by lakes: and marshy and swampy are orgllqe coincides Wlth. the de\{elopment of a
prevailed in the upland foothills. A rise in seadk Neolithic culture characteristic of this region,lled

speeded up the peat forming processes and tff# Rzucewo Culture, which according to
development of wetland habitats in the regi(malrchaeologlcal dating lasted from ca. 2 400 to @ 70

(USCINOWICZ; MIOTK-SZPIGANOWICZ, 2003; Years B.C. (about 4400-3700 years B.P.) (KROL,
USCINOWICZ et al., 2007). In accordance with 1997). From archaeological investigations it is\Wno
archaeological data, these early traces of humdfiat theé main activities of the people of this oret
economic activity are related to the Paraneolithi®€'® fishing, seal hunting and the collection and
Culture, whose economic activities have been mainljrocessing of amber. The existence of the Rzucewo

connected with fishing and hunting (KROL, 1997). ulture settlements depended to a large extent ®n th
It is known that at the end of the Atlantic S€2 level. People of this culture were also familigh

Period the Vistula Lagoon (Fig. 1) occupied itgPrimitive agriculture and swine anpl cattlle. breedir\g
greatest extent (ZACHOWICZ: EPINSKA 1987). althqugh these types_oyc economic activity, WhICh
The area of the Vistula Delta was much smaller titan dominated in the Neolithic cultures of other region
present and was characterized by the prevalence il Not play a significant role in this area. Thepact
swampy habitats considerable sensitive foPn the environment resembled that of the Mesolithic
hydrological changes caused mainly by the actigfty ©conomy rather than that of the Neolithic Age, feenc

the Vistula River. Certainly the area wasfavourable traces of this activity are only poorly visible the
to human economic activity. pollen diagrams (MIOTK-SZPIGANOWICZ, 1997;

At the beginning of the Subboreal Period,M'OTK'SZP'GANOWICZ ; USCINOWICZ 2003).

the sea level was ca. 2.8 m below the presentedlay | At the end of the Subboreal Period, the sea

(USCINOWICZ, 2003; SCINOWICZ; MIOTK- level was ca. 1.0-1.1 m below the present one and
' ' ' during the Subatlantic Period it rose very graduall
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(Fig. 2). The Vistula Barrier became more stable andnd agriculture on the shores of the Gulf of f&ka
areas of dry land increased in the Vistula Deleaar where fishing was still the dominant activity.

This facilitated a potential increase in the aréahe The data quoted and the sea-level curve (Fig.
habitat suitable for cultivation. This is clearlisible 13) indicate that the type of economic activitytlire

in the Vistula Delta area where the palynologicatiad third phase (Fig. 12) was closely related to tha se
indicate an increase in human economic activityhsuclevel. It is known that in the Baltic coastal zooke

as to allow us to distinguish the third anthropagen Poland one of the most important periods of human
phase (Fig. 12). According to Latatowa (1994, 1985) impact was that of the late Bronze and early Iron
was a period of intensive deforestation as preWousAges, i.e. between 3100-2400 vyears B.P.
forested areas were taken over for farming. On th ATALOWA 1997). In the area investigated there is
other hand, archaeological investigation shows #lhat no palynological evidence of any human impact
the turn of the era, under the influence of theduring the late Bronze Age. Such a situation was
expansion the Roman Empire into Central Europeyrobably due to the high water level at that tirReg(
Eastern Pomerania came within the orbit of intemsivl3) and, because of it, to a lack of suitable labitor
commercial exchange with southern Europe. The sanore intensive human economic activity.

called Amber Route, which linked the mouth of the The fourth anthropogenic phase (Fig. 12) is
Vistula to the Roman provinces, was functioning.tTharelated to the Early Middle Ages, when from the
is why amber harvesting could prove to be a moreniddle of the 9th to the 12th century, an
profitable activity than agriculture. This may eaipl intensification of settlement was observed.

the relatively slow development of animal husbandry

ANTHROPOGENIC PHASES
a
: .
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Fig. 12. Anthropogenic phases for the Gulf of @xlaarea.
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VA / Early signals of water level rise acc. to pollen
" relative sea-level changes in Puck Lagoon (cyclic curve), (Uscinowicz, 2007) 3
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Fig. 13. The Puck Lagoon relative sea level cut@gINOWICZ, 2007) with anthropogenic phases of théf Gii
Gdaisk area.

Numerous settlements emerged aroundould have caused the destruction of the medieval
fortified towns; they were located in low areasenof Puck Harbour (LATALOWA; BADURA 1998). Such
at the edges of a morainic plateau or on river banknatural disasters might explain the rapid decreases
(KROL, 2002, 2003). human indicators observed in the pollen diagrams
Palynological data indicates a clear(Figs 8, 11).
extension of cereal farming during this phase. \Ale ¢
suppose that it began ca. 1000 years B.P. because at CONCLUSIONS
that time the sudden increase in cultivation intdica
is observed across the entire Gulf of @slaregion « According to the results of palynological
(LATALOWA, 1982, 1995; TOBOLSK"_ 1987; investigations, four phases of human impact were
ZACHOWICZ; KEPINSKA, 1987). At that time the istinguished on the coast of the Gulf of Gela
barriers were strong enough to separate the quoons « Human economic activity during the two
from the sea and to dry out the area of the Vistulgyjiest phases appears to have been connected with
Delta. In general, however, agriculture was nayVe fighing seal-hunting and amber-working and closely
intensive in the area under investigation. A défér | ozted to  the rising sea level (Littorina,
situation is to be observed at theedfy site (Fig. 10)  agantic/Middle Holocene transgression). This kiofd
lying on the morainic upland south of the Vistulageiiement could only have existed in close proimi
Delta. to the sea shore. The people of the Paraneolitiic a

~ Fluctuations in the intensity of economic p,\,cewo Cultures had to retreat southwards when the
activity are to be observed within this phase. Best o4 |evel rose.

record of.these. fluctuations may be seen at thee La}k « The two later phases arose and developed
Druzno site (Fig. 7) — the local sedimentary basinyainly during the high sea level stands of the
within the Vistula Delta. The sites like Gizdepkdd  gypporeal and Subatlantic Periods (post-Littorina,
2, 8), located on the lagoon shore, and Stegna #Fig | ate Holocene regressions) but their characterstiis

11), located on the Vistula Delta, were susceptible qongly related to the coastal environments.
natural disasters such as storm surges or floo#ing. getlement was connected with the dry habitats whos

important factor in the coastal area was shorelingeas increased after the development of the barrie
erosion fornatural and anthropogenic reasons, which
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* A very close relationship between humanKOSTRZEWSKI,
activity and sea-level change was evident throughou

the coastal area of the Gulf of Gd&. However, in

the area of the present-day Puck Bay it was more

closely connected with the consolidation of theriear
while in the Vistula Delta it was more closely teld
to the development of the delta.

e Settlement on the Gulf of Gaisk coast

was less dependent on general climatic changes than REGIONAL CONFERENCE,
on the sea-level oscillations which influenced the

J. Pradzieje Pomorza. Wroctaw-
Warszawa-Krakow, 1966. 187 p.

RAMARSKA, R.; USCINOWICZ, SZ.; ZACHOWICZ, J.

1995. Origin and evolution of the Puck Lagoah.
coastal Res Special Issue 22, p. 187-191, 1995.

KRAMARSKA, R.; USCINOWICZ, SZ.; ZACHOWICZ, J..

Geology and evolution of the Puck Lagoon. In:
USCINOWICZ, SZ.; ZACHOWICZ, J. (Ed.)Rapid
transgressions into  semi enclosed basins—
EUROPE, 2003.
Guide-Book. Polish
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