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Geodiversity, un der stood as the di ver sity of abiotic com po nents (geo log i cal struc tures, land forms, rocks and sed i ments, and 
hydroclimatic con di tions), un der pins geotourism de vel op ment. We em ployed a stan dard ized ex pert as sess ment to com pare
the geotourism po ten tial of seven geosites lo cated within the Gostynin-W³oc³awek Land scape Park and its buffer zone, scor -
ing them for their sci en tific-ed u ca tional and tour ism val ues. Six sites: the lakes Goœci¹¿, Rakutowskie, and Lucieñskie; the
Goreñ Dune; the W³oc³awek Res er voir; and Zamkowa Hill, show high geotourism po ten tial, whereas the Kresy Na ture Re -
serve (a raised bog) was rated as mod er ate. The high est sci en tific-ed u ca tional scores were achieved by Lake Goœci¹¿, the
W³oc³awek Res er voir, and Zamkowa Hill, re flect ing their abil ity to il lus trate Qua ter nary his tory, dam-re lated chan nel and sed -
i men tary pro cesses, and mass-move ment phe nom ena. No ta bly, Lake Goœci¹¿ and Zamkowa Hill are al ready listed in the
Cen tral Reg is ter of Pol ish Geosites. The re sults in di cate sub stan tial op por tu ni ties for geotourism de vel op ment in the re gion.
To fully re al ize this po ten tial, tar geted ac tions to im prove ac cess, in ter pre ta tion, and pro mo tion of the geosites are needed.
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INTRODUCTION

Geodiversity is a sig nif i cant fac tor shap ing the de vel op ment 
of geotourism (Thomas, 2012; Migoñ, 2012; Górska-Zabielska
et al., 2024). Broadly, it re fers to the di ver sity of nat u ral abiotic
com po nents, in clud ing geo log i cal rocks and struc tures,
geomorphological fea tures, soils and other sed i ments, sur face
wa ter sys tems, ground wa ter, and cli mate con di tions, all of
which con trib ute to the eco log i cal hi er ar chy (Jedicke, 2001). In
a more ho lis tic, in te grated sense, geodiversity en com passes
not only the phys i cal land scape but also its re la tions to
biodiversity and to hu mans and hu man cul ture (Kostrzewski,
1998; Stan ley, 2004; Górska-Zabielska and Zabielski, 2017b).

A geodiversity eval u a tion con ducted by Alexandrowicz et al. 
(2004) found that young gla cial land scapes dem on strate mod -
er ate to low geodiversity. How ever, a num ber of re search ers
(Kot and Sobiech, 2013; Kot, 2014; Najwer et al., 2016;
Górska-Zabielska and Kamieñska, 2017a) have con tended

that such young gla cial land scapes in Po land are nev er the less
more di verse and in ter est ing than pre vi ously sug gested. While
flat sur faces such as mo raine pla teaus, outwash plains, and
melt wa ter ero sion plains, along with val ley floors and lake de -
pres sions, do typ i cally show lower geodiversity, re gions char ac -
ter ized by more var ied to pog ra phy, such as ice sheet mar ginal
zones, slopes, and hilly ar eas of dif fer ent or i gins, tend to dis play 
higher lev els of geodiversity (Kot and Sobiech, 2013; Kot, 2015, 
2017; Najwer et al., 2016).

Even so, de spite this land scape di ver sity, these re gions are
of ten as sessed as hav ing only mod er ate geotourism po ten tial.
This was re-stated by Górska-Zabielska and Kamieñska
(2017a) in their study of the pro posed geopark “The Post-Gla -
cial Land of the Drawa and Dêbnica River Val leys.” Nev er the -
less, Górska-Zabielska and Kamieñska (2017a) noted that the
ad di tion of cul tural her i tage sites can en hance the geotourism
ap peal of a given geosystem. Migoñ (2012) sim i larly ob served
that na tional parks lo cated in the Pol ish Low lands tend to have
low geotourism at trac tive ness. On the other hand, Ratajczak-
 Szczerba (2013) ar gued that even seem ingly uni form low land
land scapes of fer valu able fea tures such as land forms, er rat ics,
and ex posed geo log i cal for ma tions, which can be of in ter est to
geotourists.
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The geodiversity of the P³ock Ba sin, par tic u larly those parts
fall ing within the bound aries of the Gostynin-W³oc³awek Land -
scape Park (GWLP), has not yet been thor oughly eval u ated.
How ever, some as pects of its di ver sity have been ex plored in a
meth od olog i cal study that fo cused on the po ten tial ap pli ca tion of
land scape met rics to eval u ate geodiversity in the east ern and
cen tral parts of the park (Malinowska and Szumacher, 2013).
Their find ings in di cate that mo raine pla teaus, rel a tive to the val -
ley floor of the Vistula, are both more struc tur ally com plex and
more func tion ally ca pa ble: they sup port mul ti ple geo-eco log i cal
func tions, en com pass a wider spec trum of geomorphic pro -
cesses and land forms, and main tain higher hab i tat di ver sity and
con nec tiv ity. This ob ser va tion aligns with con clu sions drawn
from stud ies con ducted in other parts of the Vistula River (Kot,
2015, 2017). Through the anal y sis of mor phol ogy, hypsometry,
and li thol ogy, four dis tinct types of nat u ral land scape have been
iden ti fied within the GWLP: (i) flat, ero sional-ac cu mu la tive ter -
races ei ther de void of dunes or (ii) cov ered by scat tered hills and
dune ridges (ter race-dune land scape), (iii) densely-set hills and
dune ridges on ter races, and (iv) flat biogenic plains (Niewia -
rowski and Kot, 2011).The de vel op ment of geotourism typ i cally
in volves har ness ing land scape fea tures by es tab lish ing a net -
work of rep re sen ta tive geosites, rang ing in scale from in di vid ual
ob jects to large, geo log i cally and/or geomorphologically di verse
ar eas (Alexandrowicz, 2003).

The aim of this study is to iden tify and eval u ate the key
geosites within the Gostynin-W³oc³awek Land scape Park
(GWLP) and its buffer zone, with par tic u lar em pha sis on their
geodiversity and tour ism po ten tial. Through a de tailed anal y sis, 
we seek to de ter mine the sci en tific, ed u ca tional, and touristic
value of these sites and to dem on strate whether they can con -
trib ute to the de vel op ment of geotourism in the re gion. The re -
sults may serve as a ba sis for re fin ing geotourism strat e gies, in -
clud ing in fra struc ture ex pan sion and tar geted pro mo tional ef -
forts.

GEOLOGICAL SETTING 
AND GEOMORPHOLOGIC-HYDROLOGICAL

BACKGROUND OF THE STUDY AREA

The GWLP is lo cated in the cen tral part of the P³ock Ba sin
mesoregion, bor dered by the Kujawy Lakeland and the
Inowroc³aw Plain to the west, and by the Dobrzyñ Lakeland to
the east (Solon et al., 2018; Rychling et al., 2021). The P³ock
Ba sin is one of the larg est widenings of the Vistula River val ley
sys tem, span ning up to 20 km in width. It is a poly gen etic
landform shaped by suc ces sive ding pro cesses of gla cial, flu -
vio gla cial and flu vial ero sion and ac cu mu la tion op er at ing dur ing 
the Vistulian Gla ci ation (Ro man, 2010, 2012; Fig. 1). How ever,
most stud ies deal ing with the morphogenesis of the P³ock Ba -
sin (see e.g., Skompski, 1969; Mojski, 1970; Ro man, 2003;
Rychel and Lisicki, 2019) high light its older prov e nance, trace -
able back to at least the Mid dle Pol ish Gla ci ation (Odranian and 
Wartanian). The P³ock Ba sin is sur rounded by mo raine pla -
teaus, pri mar ily com posed of gla cial till and lo cally cov ered by
sand-gravel flu vio gla cial de pos its. The sur faces of these pla -
teaus oc cur at el e va tions of ~90–135 m a.s.l. to the south of the
P³ock Ba sin and ~90–110 m a.s.l. to the north.

The land scape of the P³ock Ba sin is dom i nated by ex ten -
sive mor pho log i cal lev els oc cur ring at el e va tions of 98–95 m,
92–90 m and 82–80 m a.s.l., all re lated to the drain age and par -
tial damm ing of melt wa ter flow from the re treat ing ice sheet be -
tween the Poznañ and the Pom er a nian gla cial phases. Be low

the lev els of the ice-mar ginal val ley, a sys tem of river ter races is 
vis i ble, with el e va tions de scend ing along the river course down
to the re cent floodplain, cur rently cov ered by the wa ters of the
W³oc³awek Res er voir.

Both the ice-mar ginal val ley lev els and the river ter races are 
in cised by tun nel val leys, which are a dis tinc tive geomorpho -
logical fea ture of the GWLP. These val leys form a num ber of
ex ten sive sys tems, ex ceed ing 20 km in length (Fig. 1). De spite
their sig nif i cant length, these val leys are nev er the less rel a tively
nar row – with av er age widths rang ing from 300 to 500 m – while
their depths, rel a tive to ice-mar ginal val ley lev els and river ter -
races, can reach up to 50 m. In the P³ock Ba sin, these land -
forms were cre ated dur ing the Poznañ gla cial phase by ero sion
from channelized melt wa ter flows un der hy dro static pres sure.
Im me di ately af ter in ci sion, the val leys were infilled with dead ice 
blocks, over which meltwaters and river wa ters flowed, form ing
the ice-mar ginal val ley ter races. Sub se quent melt ing of dead
ice, pri mar ily oc cur ring dur ing the BÝlling-AllerÝd interstadial
(14700 to 12700 cal. years BP) ex posed the tun nel val leys,
lead ing to the for ma tion of lakes within them (B³aszkiewicz,
2007).

The Gostynin-W³oc³awek Lakeland’s lo ca tion within a large
ice-mar ginal val ley is an ex cep tional fea ture on the Great Eu ro -
pean Plain, given that most lakelands were formed on mo raine
pla teaus or outwash plains (Ro man, 2010). The pres ence of
tun nel val leys on the ice-mar ginal val ley ter races of the P³ock
Ba sin is an im por tant geomorphological fea ture, in di cat ing both
the pres er va tion of such gla cial land forms by dead ice blocks
and the older or i gins of this part of the Vistula River ice-mar ginal 
val ley.

The ter races are char ac ter ized by nu mer ous sand dunes
(Urbaniak, 1967; Rychel et al., 2018; Kruczkowska et al., 2020). 
The first ae olian phase in this area ap peared in the Old est
Dryas stadial (i.e., prior to 14,700 cal. years BP), when
periglacial con di tions, along with per sis tent per ma frost, gen er -
ated ae olian sand plains with nu mer ous ventifacts. How ever,
the main dune-form ing phase in the P³ock Ba sin took place dur -
ing the Youn ger Dryas (be tween 12,700 and 11,700 cal. years
BP). Dur ing that pe riod, large dunes, up to 20 m tall, were
formed un der shrub tun dra con di tions but with less ex ten sive
per ma frost, which was con du cive to a greater avail abil ity of
sand. These dunes usu ally form large fields where par a bolic,
trans verse and ir reg u lar va ri et ies can be ob served (Fig. 1).

The ero sional-ac cu mu la tive ac tiv ity of flu vio gla cial wa ters
led to the in fill ing of the P³ock Ba sin with sands and grav els. In
most of the area, these de pos its now host a sin gle ground wa ter
body with an av er age thick ness of 40–45 m (Skompski, 1969;
Glazik, 1992). The hy dro graphic sys tems of the P³ock Ba sin are 
sup plied by lat eral ground wa ter flows and sur face run off from
mo raine pla teaus, as well as by as cent from Mio cene-Plio cene
ground wa ter bod ies and by me te oric wa ters in fil trat ing the
highly per me able ba sin floor. In the north ern part of the ba sin,
both groundwaters and sur face flows are lo cally re charged by
in fil tra tion from the W³oc³awek Res er voir (Gierszewski, 2000).

The GWLP is drained by three main river sys tems and the
Main Ca nal. The larg est is the 48.5 km-long Skrwa Lewa River,
with a 400.4 km2 catch ment (»150 km2 within the park); it flows
through the Lucieñskie and Bia³e lakes, is im pounded at
Soczewka (0.46 km2 res er voir), and emp ties into the W³oc³awek 
Res er voir (Bryka³a, 2009). In the south, the 38 km-long
Rakutówka River (»260 km2 catch ment, 99 km2 in the GWLP)
flows par al lel to the Kujawy Pla teau be fore join ing the Lubieñka
– a trib u tary of the Zg³owi¹czka and, ul ti mately, the Vistula be -
low the dam. Sev eral ~10 km streams (Ruda, Zuzanka, Ryb -
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Fig. 1. Lo ca tion of geosites re ferred to the geo log i cal set ting and main land forms of the P³ock Ba sin (li thol ogy and stra tig ra phy
af ter Marks, 2022)



nica) drain the cen tral dune fields into the W³oc³awek Res er voir. 
The Main Ca nal (built 1963–67) di verts pla teau and val ley wa -
ter into the res er voir and reg u lates its in fil tra tion (Gierszewski,
2000).

Lakes are a key fea ture of the GWLP’s hydrography. There
are 51 lakes cov er ing sur face ar eas larger than 1 hect are, ar -
ranged in two rows: north ern and south ern. The south ern row
splits into two branches near Skrzyneckie Lake. Most of the
lakes (45) are small (cov er ing up to 50 ha) and shal low (with 31
lakes be ing <5 m deep). The larg est – Rakutowskie Lake – cov -
ered 3.51 km2 back in the 1920s (Lencewicz, 1929), but this
shal low body of max i mum depth 2 m has shrunk by 70% over
the de cades, now cov er ing just 1 km2 (Bartczak et al., 2019).
Other larger lakes in clude Lucieñskie Lake (2.03 km2) and Bia³e 
Lake (1.5 km2), the lat ter be ing the deep est in the GWLP, at
31 m. The sec ond deep est is Goœci¹¿ Lake (24 m), fol lowed by
the Lucieñ Lake (20 m).

METHODS

To as sess the geotourism po ten tial of the Gostynin-W³oc³a -
wek Land scape Park (GWLP), seven geosites (GS1–GS7)
were se lected. Five of them are lo cated within the park bound -
aries (Lake Goœci¹¿, Lake Rakutowskie, Lake Lucieñskie, the
dune in Goreñ, and the Kresy raised bog), while two – Zamko -
wa Hill in Dobrzyñ nad Wis³¹ and the W³oc³awek dam with its
res er voir – are sit u ated in the park’s buffer zone (Fig. 1).

The lo ca tions se lected rep re sent key el e ments of the
young-gla cial and postglacial land scape typ i cal of the re gion,
in clud ing rib bon lakes, dune hills, and biogenic plains (Rychel et 
al., 2014). Their se lec tion was based on sci en tific, land scape,
ed u ca tional, and cog ni tive cri te ria. These sites pro vide op por tu -
ni ties to pres ent gla cial and postglacial pro cesses, as well as
sub se quent trans for ma tions of the abiotic en vi ron ment, such
as ae olian, flu vial and biogenic ac tiv ity.

A par tic u larly im por tant role is played by the W³oc³awek
dam and its res er voir, which rep re sent an ex am ple of anthro -
pogenic trans for ma tion of a river sys tem. This lo ca tion al lows
for the dis cus sion of is sues re lated to the mod i fi ca tion of the hy -
dro log i cal re gime, changes in river chan nel mor phol ogy, and
sed i men ta tion pro cesses in a dammed en vi ron ment. The res -
er voir also serves an ed u ca tional func tion in terms of il lus trat ing 
the im pact of large hydrotechnical struc tures on the geo log i cal
and geomorphological en vi ron ment.

Zamkowa Hill in Dobrzyñ nad Wis³¹, on the other hand, is a
top o graphic fea ture that pro vides in sight into the geo log i cal
struc ture of the re gion, ex pos ing both Qua ter nary and older
Mio-Plio cene de pos its. This site is of sig nif i cant strati graphic
and cog ni tive value and ad di tion ally rep re sents the ef fects of
con tem po rary geodynamic pro cesses, such as land slides,
slumps, and wave-in duced abra sion. The com bi na tion of sci en -
tific value with land scape and cul tural-his tor i cal qual i ties makes
this lo ca tion par tic u larly valu able for ed u ca tional geotourism.

All geosites se lected are char ac ter ized by good landform
ex po sure, ac ces si bil ity, and high po ten tial for geotourism in ter -
pre ta tion. They en able the in te gra tion of geo log i cal her i tage
with other forms of cog ni tive tour ism, which aligns with the prin -
ci ples of sus tain able de vel op ment in pro tected ar eas.

The geotourism po ten tial of se lected geosites within the
GWLP and its buffer zone was eval u ated us ing the rank ing
method de vel oped by Chrobak-Žuffová (2023). This method
was de rived from a crit i cal re view of 60 geosite eval u a tion ap -
proaches, and in te grates mod i fied cri te ria from Pereira and
Pereira (2010) and Fassoulas et al. (2012). In this frame work,
sci en tific-ed u ca tional (VE) and tour ism (VT) scores are com -

bined into an over all geosite value in dex (VK) fol low ing
Warszyñska (1970). How ever, it must be noted that this type of
eval u a tion has the po ten tial short com ing of be ing highly sub jec -
tive (Chrobak, 2021). This lim i ta tion can be mit i gated by meth -
ods such as ex pert tri an gu la tion (Flick, 2011). As such, the
three au thors of the pres ent pa per, each with dif fer ent spe cial -
iza tions in the geosciences (ge ol ogy, geo mor phol ogy, hy drol -
ogy), in de pend ently con ducted three eval u a tion pro ce dures us -
ing the same meth od ol ogy. The av er ages of the val ues ob -
tained by each in ves ti ga tor was taken as the fi nal VK in dex val -
ues for each geosite.

CHARACTERIZATION OF SELECTED GEOSITES

Of the seven sites se lected for the as sess ment of geo -
tourism po ten tial, two (Zamkowa Hill and Lake Goœci¹¿) are al -
ready listed in the Cen tral Reg is ter of Pol ish Geosites
(https://geologia.pgi.gov.pl/geostanowiska). Zamkowa Hill, cat -
a loged as KDG 395, is a rem nant of the mo raine pla teau in the
Vistula River Val ley, while Goœci¹¿ Lake is reg is tered un der
KDG 3322 and its as so ci ated na ture re serve as KDG 4318. In
this study, Goœci¹¿ Lake is treated as part of the na ture re serve. 
Ad di tion ally, the lake is in cluded in the Cat a logue of Geosites
within the Abiotic Na ture Mon u ments and Re serves (Bartuœ et
al., 2012).

Both Zamkowa Hill and Goœci¹¿ Lake have been pro posed
for in clu sion in the Eu ro pean Geosites Net work, which is part of
the IUGS Global GEOSITES pro ject man aged by the Eu ro pean 
As so ci a tion for the Con ser va tion of Geo log i cal Her i tage
(ProGEO) (Alexandrowicz, 2003). The se lec tion of the W³oc³a -
wek Dam and Res er voir as geosites was based on their
geoeducational sig nif i cance. These struc tures of fer valu able in -
sights into the in ter ac tion be tween hu mans and the en vi ron -
ment, par tic u larly in un der stand ing the im pact of hydrotechnical 
con struc tions on river sys tems. Vis i tors can also ob serve nat u -
ral morphodynamic pro cesses, such as sed i men ta tion (al lu vial
and lac us trine), ero sion, and abra sion, which are in flu enced by
the dam and res er voir.

The in clu sion of a river dam as a geosite is not un usual, as
seen with the Pilchowice Dam on the Bóbr River, which is also
part of Po land’s Cen tral Reg is ter of Geosites, and other no ta ble 
dams, such as those on the Kwisa River (£odziñski et al., 2009)
and the El-Abid River in Mo rocco (Rais et al., 2021).

GS1 – Goœci¹¿ Lake. Goœci¹¿ Lake oc cu pies a part of a
tun nel val ley, cut into the ter race of the ice-mar ginal val ley near
the vil lage of Dobiegniewo in the P³ock Ba sin (Fig. 2). The tun -
nel val ley was formed be neath the ice sheet by the ero sional
force of melt wa ter un der hy dro static pres sure. When the ice
sheet re ceded, the val ley was filled with blocks of dead ice cov -
ered over by sev eral metres of clastic de pos its. Dur ing the first
sig nif i cant cli mate warm ing, in the BÝlling interstadial, a peat
bog de vel oped on the  sur face through a pro cess known as
paludification. Shortly there af ter, dur ing the Mid dle AllerÝd
interstadial (~13,000 cal. years BP), the dead ice melted, caus -
ing the peat bog sed i ments to col lapse onto the tun nel val ley
bot tom, form ing as thin (5 cm) basal peat layer. Sub se quently,
this layer was cov ered by the sed i ments of a newly formed lake
in the tun nel val ley (Wiêckowski, 1993).

To day Goœci¹¿ Lake cov ers an area of 41.7 ha and its max i -
mum depth reaches 24 m (Ralska-Jasiewiczowa et al., 1998). It 
forms part of the hy dro log i cal sys tem of the Ruda River, which
con nects sev eral smaller lakes be fore flow ing into the
W³oc³awek Res er voir. How ever, dur ing dry sea sons, these con -
nec tions be tween lakes in ter mit tently dis ap pear. Goœci¹¿ Lake
is re charged pri mar ily by ground wa ter mi grat ing from the south -
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ern part of the ice-mar ginal val ley to wards the Vistula River
chan nel. Ground wa ter out flows are vis i ble as de scend ing,
subslope springs of strat i fied-ero sional type along the south ern
shore of the lake, where ~50 out flows have been iden ti fied.
Some of these springs orig i nate on the slope of the tun nel val -
ley, where small edge-head wa ter niches have also been ob -
served (see Mazurek, 2010; Fig. 3).

In the early 1990s, the to tal dis charge from these springs
along the south ern shore of Goœci¹¿ Lake was es ti mated at
~25 l/s (Gierszewski, 2000), but by 2004 this had de creased to

<9 l/s (the au thors’ un pub lished data). Re cent mon i tor ing of two 
springs, car ried out from 2017 to 2022, re vealed av er age dis -
charges of 1.0 and 0.15 l/s, with no sig nif i cant interannual vari a -
tion (the au thors’ un pub lished data). Chem i cal anal y sis of the
spring wa ter in di cated a low-al ka line pH (7.8), rel a tively low
TDS (285 mg/l) and HCO3–Ca hydrochemical com po si tion
(Gierszewski, 2000).

Goœci¹¿ Lake rose to sci en tific prom i nence in the 1980s,
when K. Wiêckowski of the Pol ish Acad emy of Sci ences dis -
cov ered its an nu ally lam i nated lac us trine de pos its. These de -
pos its re vealed that from the very be gin ning of the lake’s his -
tory, i.e., since al most 13,000 cal. years BP, car bon ate-dia -
tomaceous gyttjas have been de pos ited at the bot tom, form ing
mac ro scop i cally vis i ble, lighter and darker an nual pairs of
laminae with an av er age thick ness of 0.8 mm. This lam i na tion
re sulted from sea sonal changes in bioproduction in the lake. In
the spring, af ter the ice cover melted, phytoplankton (mostly di -
a toms) pro lif er ated, which re sulted in mass as sim i la tion of car -
bon di ox ide from the wa ter. This, in turn, trig gered pre cip i ta tion
of cal cite, which de pos ited at the bot tom form ing a lighter
lamina. In the au tumn, when most or gan isms liv ing at the lake
bot tom died off, a darker lamina was de pos ited, rich in or ganic
mat ter. This pro cess re sulted in the ac cu mu la tion of a
15-metre-thick suc ces sion of per fectly an nu ally lam i nated de -
pos its in the deep est part of Goœci¹¿ Lake (Ralska-Jasie -
wiczowa et al., 1998).

One of the most press ing chal lenges in Earth sci ences is
un der stand ing global cli mate change and its im pact on the nat -
u ral en vi ron ment. How ever, sci en tific dis cus sion of these is -
sues must be based on a foun da tion of re li able knowl edge of
past cli mates (palaeoclimate) and en vi ron ments
(palaeoenviron ments). High-res o lu tion re cords of palaeo en -
viron mental chan ges from sed i men tary en vi ron ments are
there fore in valu able for this pur pose. An nu ally lam i nated lake
de pos its are par tic u larly sig nif i cant, due to their prox im ity to hu -
man hab i tats. Close anal y sis of such de pos its en ables re -
search ers to not only study palaeoclimate changes but also un -
der stand the role of hu man ac tiv ity in such in ter ac tions
(Braueret et al., 2009). Be cause the for ma tion and pres er va tion 
of such laminae re quire spe cific con di tions, only a few geosites
world wide are known to con tain such an nual lam i na tion dat ing
back more than 10,000 years (Zolitschka et al., 2015). As such,
the nearly 13,000 an nual pairs of laminae from Goœci¹¿ Lake
rep re sent a rare and unique ar chive of Earth’s his tory. These
de pos its have been the fo cus of ex ten sive in ter dis ci plin ary re -
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Fig. 2. Goœci¹¿ Lake (photo P. Twardowski)

Fig. 3. Spring niche in the slope of the subglacial tun nel
val ley of the Goœci¹¿-Mielec lakes sys tem 

(photo M. Fojutowski)
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search, yield ing im por tant in sights into global cli ma tic and en vi -
ron men tal changes in the Late Gla cial and Ho lo cene
(Ralska-Jasiewiczowa et al., 1998; Müller et al., 2020; Bonk et
al., 2021; P³ócienniket et al., 2022; B³aszkiewicz et al., 2025).

Ac cess to the geosite is via a com pacted dirt road ac ces si -
ble to ve hi cles, turn ing off road 62 just be fore the vil lage of
Dobiegniewo, and lead ing to a for est car park (~6 km). Then,
one walks ~2 km along a for est track to the view point by the
beach on the south-east ern shore of the lake. At the beach
there are two in for ma tion boards about the lake’s or i gin and its
lac us trine de pos its. The site lies on the Main Trail of the P³ock
Ba sin (Szlak G³ówny Kotliny P³ockiej). A snack bar is lo cated at
the turn-off from road 62 onto the dirt road.

GS2 – Rakutowskie Lake. Rakutowskie Lake is sit u ated in 
the south ern por tion of the P³ock Ba sin, within Ter race VI of the
ice-mar ginal val ley, near the Kujawy Mo raine Pla teau
(Wiœniewski, 1976). The lake cov ers the cen tral part of a large,
some what elon gated de pres sion, with its mor pho log i cal axis
run ning par al lel to the ad ja cent mo raine pla teau (Fig. 4).

The lake ba sin was most likely formed by the melt ing of bur -
ied dead ice blocks, pre sum ably dur ing the BÝlling-AllerÝd
interstadial (14,700–12,700 cal years BP). An other pos si ble
con trib ut ing fac tor to its for ma tion may have been the burial of

ice in ex ten sive, braided river chan nels dur ing the for ma tion of
Ter race VI. The outer por tions of the lake ba sin are filled with
muddy sands, 2–3 m thick, char ac ter is tic of shal low, periglacial
lakes. In the cen tral area of the lake ba sin, biogenic plains de -
vel oped, as the lake grad u ally be came infilled with bot tom sed i -
ments, mostly car bon ate gyttjas fol lowed by a low moor peat
bog (Bartczak et al., 2019). Cur rently, the lake is very shal low
(with a max i mum depth of only 2.9 m). This shal low depth
means that even small dif fer ences in sea sonal and an nual re -
charge cause sig nif i cant fluc tu a tions in the lake’s sur face area,
of up to 0.7 km2. Rakutowskie Lake and its close sur round ing
are part of an or ni tho log i cal pre serve, serv ing as a nest ing site
for many bird spe cies.

Ac cess to the geosite is from the town of Kowal via road
2907C to the vil lage of Dêbniaki, then con tin ues on road
190906C to the ob ser va tion tower in Krzewent, where there is a
park ing area. Next to the tower there are two in for ma tion boards 
about the geosite. The view point lies along the GWLP ed u ca -
tional trail “Niecka K³ocieñska”.

GS3 – Lucieñskie Lake. Tun nel val leys are char ac ter is tic
land forms of the Gostynin-W³oc³awek Lakeland, where they
form sev eral sys tems reach ing up to 10 km in length (Fig. 5).
The lon gest of these is the sys tem of the Lubieñskie-Skrzy -
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Fig. 4. Rakutowskie Lake (photo P. Twardowski)

Fig. 5. Lucieñskie Lake (photo L. Urbankiewicz)
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neckie i Goreñskie lakes. Al though lengthy, these tun nel val leys 
are rel a tively nar row land forms, with av er age widths of ~400 m,
but they are ex cep tion ally deep-reach ing depths of up to 50 m
rel a tive to the ice-mar ginal val ley ter races they cut through (Ro -
man, 2010).

Like other such land forms in the P³ock Ba sin, the  tun nel val -
ley of Lucieñskie Lake was formed dur ing the Poznañ Phase of
the Last Gla cial Pe riod. It re sulted from the subglacial ero sional
ac tiv ity of meltwaters un der hy dro static pres sure. Im me di ately
af ter the tun nel val ley formed, it was filled with blocks of dead
ice, over which melt wa ter con tin ued to flow, even tu ally cre at ing
an ice-mar ginal val ley ter race. Later the melt ing of the dead ice
(pre sum ably in the AllerÝd Interstadial) un cov ered the val ley
and led to the for ma tion of Lucieñskie Lake. In the P³ock Ba sin,
the pres ence of tun nel val leys in cised into an un doubt edly
youn ger ter race of the ice-mar ginal val ley is sig nif i cant, in that it
dem on strates the role of dead ice blocks in pre serv ing these
an cient tun nel val leys.

Ac cess to the site from the vil lage of Lucieñ is by a lo cal
road to wards Mia³kówek, along the south ern edge of the tun nel
val ley. Two park ing ar eas are lo cated next to snack bar. A short
walk of sev eral tens of metres leads to the lake shore. The view -
point is equipped with in for ma tion boards. A cy cle route passes
the site.

GS4 – Goreñ Dune. An im por tant fea ture of the GWLP
land scape is the pres ence of ex ten sive dune fields that have
formed over the sand ter races. In ad di tion to these fields, in di -
vid ual large dunes also stand out, such as the par a bolic Goreñ
Dune, which rises to a height of ~8 m (Fig. 6). This dune has
well-de fined arms ex tend ing ~465 m to the west, with asym met -
ri cal slopes: a gently slop ing prox i mal side and a steeper dis tal
slope. The Goreñ Dune is a clas sic ex am ple of in land ae olian
de po si tion that oc curred dur ing cold pe ri ods of the Late Gla cial,
un der con di tions of in ter mit tent per ma frost and sparse tun dra
veg e ta tion (Rychel et al., 2018).

Ac cess from road 265 in Baruchowo is via lo cal road 2918C
to wards K³ótno, then con tin ues to wards Goreñ. Be fore the vil -
lage, there is ~200 m walk along a gravel track to the dune ex -
po sure at the road cut ting. A marked cy cle route runs nearby.

GS5 – Kresy Na ture Re serve. The Kresy Na ture Re serve
de rives its name from the me di eval bor der be tween the his tor i -
cal prov inces of Cuiavia (Kujawy) and Masovia (Mazowsze).

The re serve’s raised bog is sit u ated in the north ern re gion, at
the cen ter of a small, shal low de pres sion sur rounded by ex ten -
sive dune fields. Its po si tion and mor phol ogy sug gest that it
orig i nated as a blow out de pres sion, formed by the de fla tion of
fine sand dur ing the Youn ger Dryas. Ac cord ing to our in ves ti ga -
tion, af ter ae olian ac tiv ity had ceased, a ris ing ground wa ter ta -
ble dur ing the early Ho lo cene led to the for ma tion of a small
lake ~7 m deep (our un pub lished data). As gyttjas ac cu mu lated
at the lake bot tom, the lake rap idly be came shal lower, al low ing
a low-moor peat bog to spread over the lac us trine sed i ments.
With a shift from wa ter logged to rain-fed con di tions, the area
trans formed into a tran si tional peat bog, even tu ally de vel op ing
into a raised bog (Fig. 7). This is in di cated by the fact that the
raised bog is char ac ter ized by a slightly dome-shaped sur face
sur rounded by a wa ter logged mar gin. This suc ces sion rep re -
sents a typ i cal ex am ple of biogenic sed i men tary de po si tion in
shal low lakes.

Ac cess to the site is via road 573 from Nowy Duninów,
~3 km to wards Gostynin. The site lies di rectly by the road; there
are no des ig nated park ing places, and stop ping is only pos si ble 
at the road side, with a view of a small pond and the raised-bog
dome. Shops and food out lets are avail able in Nowy Duninów.

GS6 – W³oc³awek Dam and Res er voir. The W³oc³awek
Dam is a 1,200-metre-long hydrotechnical struc ture com pris ing 
five key com po nents: (i) a weir, (ii) a 160 MW hy dro elec tric
plant, (iii) a lock, (iv) a fish pass and (v) a head dam. It was built
be tween 1963 and 1970 at the 674.8 km mark of the Vistula
River’s course, as a part of the Lower Vistula Cas cade – a
planned sys tem of 7–9 dams, which has never been built. The
damm ing of the river by 11.3 m re sulted in the cre ation of a
large (75 km2) wa ter body known as the W³oc³awek Res er voir
or W³oc³awek Lake (Fig. 8). At nor mal wa ter lev els the res er voir
is 57 km long, an av er age of 1.2 km wide and 5.5 m deep, with a 
max i mum depth of 15 metres. Its cur rent vol ume is es ti mated at 
370 mil lion cu bic metres, mak ing it the sec ond-larg est res er voir
in Po land (Gierszewski, 2018).

The W³oc³awek res er voir was de signed for mul ti ple pur -
poses: power gen er a tion, nav i ga tion, flood con trol, and pro vid -
ing wa ter for ag ri cul ture and in dus try. To day, its pri mary func -
tion is hy dro elec tric ity pro duc tion, with a sec ond ary rec re ational 
func tion and an only mar ginal flood con trol func tion due to its
low us able ca pac ity. The fo cus on en ergy gen er a tion – par tic u -
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Fig. 6. Par a bolic dune in the vi cin ity of Goreñ (photo L. Urbankiewicz)
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larly prior to 2002, when the power plant was op er at ing on a
peak ing ba sis – re sulted in high vari abil ity of daily flow rate dy -
nam ics.

The W³oc³awek Res er voir has caused sig nif i cant en vi ron -
men tal changes in the Vistula River val ley. One of the most
spec tac u lar im pacts in the early years was the re ap pear ance of
mass move ments and strong abra sion on the high banks. An -
other key change was in the trans port of clastic sed i ment. The
flow rate de creases sig nif i cantly to wards the dam, from
50–70 cm/s up stream of, to 8–6 cm/s near the dam (dur ing av -
er age dis charge for the Vistula River). This has re sulted in the
de po si tion of a mass of sand and gravel in a fan delta at the res -
er voir’s up per end. Sand has also ac cu mu lated in shal lower
parts of the res er voir (up to 6 m depth), where the bot tom was
above the wave base. Ad di tion ally, the res er voir traps 25–70%
of sus pended ma te rial, de pend ing on hy dro log i cal con di tions.
This sus pended load set tles as dark, silty-clayey sed i ments in
deeper parts of the res er voir, which un for tu nately tend to col lect 
haz ard ous sub stances in clud ing toxic met als, per sis tent or -

ganic pol lut ants and polycyclic ar o matic hy dro car bons. How -
ever, due to the rel a tively low con tent of clay min er als and or -
ganic mat ter in the sed i ments, in tan dem with the res er voir’s
strong wa ter mix ing, only cad mium has been de tected in el e -
vated con cen tra tions in the bot tom sed i ments.

Down stream from the dam, the lack of coarse clastic sed i -
ments and the high en ergy of wa ter dis charge have caused se -
vere ero sion in the river chan nel, in creas ing its depth by 3.5 m
near the weir and by 2.1 m along a 10-km stretch down stream.
This ero sion front is grad u ally mov ing to wards the Vistula River
mouth and is now lo cated be tween the towns of Toruñ and
Solec Kujawski (Habel, 2013). Be yond the ero sional zone, an
ac cu mu la tion zone forms where ma te rial eroded from the
riverbed is de pos ited.

There is a Geosite on the dam with views of the res er voir, its 
shores, and the Vistula Val ley in W³oc³awek, and information
boards at the view point. Ac cess from W³oc³awek is via road no.
67. Park ing is avail able on the dam crest and by the dam on the
right bank of the Vistula.
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Fig. 7. Kresy Re serve, raised-bog dome (photo L. Urbankiewicz)

Fig. 8. The W³oc³awek Dam and Res er voir (photo L. Urbankiewicz)
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GS7 – Zamkowa Hill. Zamkowa Hill is an out lier of the mo -
raine pla teau, ris ing via a steep (50°) slope to 40 m in height.
The pla teau edge di rectly con tacts the abra sion-ac cu mu la tion
coastal plat form of the W³oc³awek Res er voir (Fig. 9). At the
edge zone, Neo gene de pos its are ex posed, mostly Mio cene
sands and silts in ter ca lated with lig nite lay ers, and Plio cene
clays. Above these lie Qua ter nary deposis con sist ing of two lay -
ers of mo raine till, 15 to 30 m thick in to tal, sep a rated by a 3-m
layer of sand and gravel with a gla cial pave ment. The Qua ter -
nary de pos its rest rel a tively hor i zon tally whereas the un der ly ing 
Neo gene strata are glaciotectonically dis turbed, with nu mer ous
folds ori ented al most per pen dic u lar to the shore line of the
W³oc³awek Res er voir (Banach, 1977; Ro man and ¯uk, 2019).
This geo log i cal con fig u ra tion, com bined with sig nif i cant el e va -
tion dif fer ences, fa cil i tates the de vel op ment of land slides at the
edge zone of the mo raine pla teau.

The cen tral land slide on the Zamkowa Hill slope is an old
struc ture, that was ac tive be fore the W³oc³awek Res er voir was
con structed in 1969. How ever, the fill ing of the res er voir trig -
gered in tense un der cut ting of the lower slopes by wind-driven
waves (abra sion; Kaczmarek et al., 2015). This, in turn, dis -
tinctly ac cel er ated land slide ac tiv ity. Over the first 10 years, the
land slide pro gressed at a rate of 3.6 m per year, slow ing to

1.0–1.7 m per year more re cently. To day, the land slide is
~220 m long, 60–90 m wide, and cov ers nearly 2 hect ares. Mor -
pho log i cally, it is a ro ta tional land slide with a dis tinct scarp and
crown at the top and its main body at the base. The av er age
thick ness of the col lu vium is ~7 m, with the rup ture sur face oc -
cur ring at the con tact be tween the col lu vium and the bed rock
(Kaczmarek et al., 2015).

Above the land slide lies Zamkowa Hill, sep a rated from the
main pla teau by a trough formed by de nu da tion. This trough
was later uti lized by hu mans and dur ing the strong hold’s ex is -
tence it was con verted into a moat-like struc ture (Andrzejewski,
2000).

Ac cess is via a 250 m walk from Plac Wolnoœci, first along
Farna Street, then along a dirt path. Park ing is avail able at Plac
Wolnoœci and on Farna Street. In for ma tion boards are lo cated
along the ap proach to the site.

GEOSITE VALORIZATION AND DISCUSSION

Eval u a tion of the seven geosites in di cates gen er ally high
geotourism po ten tial (Ta ble 1). Lake Goœci¹¿ was as signed to
Group I (spe cial value), five geosites to Group II (high value),
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Fig. 9. Zamkowa Hill – relic of a mo raine pla teau in Dobrzyñ nad Wis³· 
(photo L. Urbankiewicz)

Geositename Cat e gory VE VT VK In dex Group

GS1 – Goœci¹¿ Lake lake 51.13 59.23 53.56 0.77 I

GS2 – Rakutowskie Lake lake 40.57 51.97 43.99 0.63 II

GS3 – Lucieñskie Lake lake 22.83 61.80 34.52 0.49 II

GS4 – Goreñ Dune dune 28.33 50.13 34.87 0.50 II

GS5 – Kresy Na ture Reserve peat bog 22.57 33.27 25.78 0.37 III

GS6 – W³oc³awek Dam and Res er voir river 42.03 61.33 47.80 0.68 II

GS7 – Zamkowa Hill land slide 45.90 56.80 49.17 0.70 II

T a  b l e  1

Sum mary re sults of geosite val o ri za tion
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and the Kresy Pre serve, a peat bog eco sys tem, to Group III, re -
flect ing mod er ate sci en tific-ed u ca tional and tour ism val ues.
De tailed re sults are shown in Ta bles 1 and 2.

The high est rank ing, based on the av er age geosite value in -
dex (VK), com pa ra ble to that es tab lished by Warszyñska
(1970), was as cribed to GS1 – Goœci¹¿ Lake. Slightly lower
scores were as signed to GS6, GS7, and GS4 (Ta ble 1), in a
rank ing or der in flu enced by two of the three ex perts (Ta ble 2).
One ex pert, how ever, awarded the top rank to GS7 (Zamkowa
Hill), fol lowed by GS1 and GS6. All three ex perts agreed that
the low est score went to GS5 (Kresy Peat bog), re flect ing its lim -
ited po ten tial.

When only the sci en tific-ed u ca tional val ues were con sid -
ered (as per Chrobak et al., 2020), the rank ings of the geosites
im proved sig nif i cantly. Goœci¹¿ Lake (GS1) was placed in
Group I for its ex cep tional sci en tific and ed u ca tional value,
scor ing over 50 out of 60 points. One ex pert even awarded it the 
max i mum score, though an other noted that a spe cial ized know -
l edge base is nec es sary to fully ap pre ci ate the geosite. The
GWLP has partly ad dressed this is sue by in stall ing ed u ca tional
in for ma tion boards along the lake’s shore (Fig. 10). Goœci¹¿
Lake has also earned high rank ings in the Cen tral Reg is ter of
Geosites in Po land for its ed u ca tional (7/10) and sci en tific
(10/10) ap peal. How ever, in the Cat a logue of Geotourism Ob -
jects (Bartuœ et al., 2012), its cog ni tive value was rated lower,
with only re gional sig nif i cance.

Sites GS6 and GS7, lo cated near the bound ary of the
GWLP, were ranked in the up per ceil ing Group II for their sci en -
tific-ed u ca tional value. One ex pert rated GS7 (Zamkowa Hill)
as the most valu able, award ing it 57.5 out of 60 points. It re -
ceived a sim i larly high score (8/10) in the Cen tral Reg is ter of
Geosites. How ever, the other two ex perts pointed out that
Zamkowa Hill’s sce nic value was rel a tively low and that many
sim i lar geosites ex ist in Po land, lead ing to a VE in dex score of
45.9.

This dis par ity in eval u a tion stems from dif fer ing per spec -
tives on Zamkowa Hill’s fea tures. Viewed solely as a land slide
or mo raine pla teau rem nant, its sim i lar ity to other geosites is
ap par ent. How ever, when con sid ered ho lis ti cally – as an out lier
of the mo raine pla teau shaped by mass move ments and
anthropogenic ac tiv ity – Zamkowa Hill proves to be quite a
unique geosite. Its lo ca tion on the edge of the Vistula River val -
ley and its dis tinc tive geo log i cal struc ture, with highly
glaciotectonically dis turbed Neo gene strata, make it ex cep -
tional in the Pol ish Low lands (Brykczyñski, 1982; Ro man and
¯uk, 2015, 2019). Ad di tion ally, the com bi na tion of Plio cene
clays and the val ley’s hydrogeological con di tions drive sig nif i -
cant mass move ment ac tiv ity (Banach, 1977; Kaczmarek et al.,
2015).

Hu man ac tiv i ties from the elev enth cen tury to the pres ent,
in clud ing the con struc tion of an Early Me di eval cas tle at the
edge of the mo raine pla teau and the more re cent W³oc³awek
Dam, have fur ther trans formed the land scape. The dam al tered
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T a  b l e  2

Ex pert eval u a tion of geosites ac cord ing to sci en tific-ed u ca tional and tour ism val ues

Fig. 10. High sub stan tive level of in for ma tion boards at the Goœci¹¿ Lake shore
as a good ex am ple of di rec tion for the de vel op ment of geotourism in fra struc ture 

(photo L. Urbankiewicz)
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hydrogeological con di tions and in ten si fied mass move ments
along the val ley scarp, ex pos ing the dis turbed Neo gene strata
and en hanc ing the geosite’s sci en tific ap peal.

All ex perts agreed on the unique sci en tific-ed u ca tional
value of the W³oc³awek Dam (GS6). The Rakutowskie Lake
geosite scored al most 52, rec og nized as a rare lac us trine-peat -
bog eco sys tem with a wa ter bal ance highly de pend ent on both
weather con di tions and hu man ac tiv ity (Bartczak et al., 2019).
Lower sci en tific-ed u ca tional scores (Group II) were given to
Lucieñskie Lake (GS3) and the Goreñ Dune (GS4), as sim i lar
land forms are com mon across the Vistulian Gla ci ation land -
scapes in Po land. The Kresy Peat bog site (GS5) re ceived the
low est score (Group III), with ex perts not ing that peat bogs are
wide spread, the land scape is mo not o nous, and it is the only
geosite not dis cussed in the global sci en tific lit er a ture.

In con trast to sci en tific-ed u ca tional val ues, the rank ing of
tour ism at trac tive ness (VT in dex) showed less vari a tion. Most
of the geosites ex am ined scored be tween 50 and 61 out of a
max i mum of 90 points, with lower scores given to the Goreñ
Dune (GS4, 50 points) and Kresy Peat bog (GS5, 33 points).
Nev er the less, all geosites were clas si fied in Group II for their
high tour ism value. Ex perts high lighted the lack of in fra struc ture 
(e.g., ac com mo da tion and res tau rants) and the dis tance to ex -
ist ing fa cil i ties as fac tors re duc ing their tour ism ap peal. Ad di -
tion ally, pro mo tion of some of these geosites is in ad e quate and
most of them are not yet for mally rec og nized as geosites.

The clas si fi ca tion based on the VK in dex (Ta ble 1) re veals a 
clear gra di ent of geotourism po ten tial: one flag ship site (GS1) is 
in Group I, most sites in Group II, and one low-scor ing site
(GS5) is in Group III. This pat tern is con sis tent with quan ti ta tive
geoheritage as sess ment frame works in which core/sci en -
tific–ed u ca tional val ues (VE) typ i cally drive the up per end of the
rank ing, whereas tour ism val ues (VT) show less dis per sion be -
cause they de pend more on in fra struc ture and man age ment
con di tions than on a site’s in trin sic unique ness (cf. GAM and its
mod i fi ca tions; e.g., Fassoulas et al., 2012; Brilha, 2016). Dif fer -
ences in the scores of GS7 (Zamkowa Hill) clearly il lus trate a
scale ef fect: at the na tional scale, com pa ra ble land forms are
nu mer ous, whereas at the lo cal scale the site is ex cep tional.
The lit er a ture em pha sizes that sci en tific value com bines rar ity,
rep re sen ta tive ness, in teg rity, and state of knowl edge, and that
the spa tial frame of ref er ence should be made ex plicit in re port -
ing be cause it di rectly con di tions the out come (Reynard et al.,
2016; Brilha, 2016).

The as sess ment in ev i ta bly con tains a sub jec tive com po -
nent (choice of cri te ria and weights, in ter pre ta tion of thresh olds, 
frame of ref er ence, dif fer ences in ex pert ex pe ri ence), and some 
VT in di ca tors re flect cur rent in fra struc ture and pro mo tion rather
than prop er ties in her ent to the geosite. In our case, we lim ited
sub jec tiv ity to some ex tent through a short team “cal i bra tion”
be fore scor ing (in de pend ent scor ing fol lowed by a con sen sus
meet ing) and by check ing inter-rater agree ment. An other way
to re duce ar bi trari ness would be to com ple ment the as sess -
ment with a vis i tor-pref er ence mod ule (e.g., M-GAM; Tomiæ and 
Božiæ, 2014). How ever, agree ment be tween ex pert val u a tions
and vis i tor pref er ences can be lim ited: in the Sub-Tatra case

study by Chrobak-Žuffová (2023), the cor re la tion be tween the
syn thetic val o ri za tion in dex (VK) and tour ists’ pref er ences was
mod er ate (r » 0.4), and re spon dents tended to fa vor fea tures
with strong sce nic/ex pe ri en tial ap peal. These find ings sup port
en rich ing ex pert as sess ment with pref er ence weights in the
spirit of M-GAM, which helps align de vel op ment pri or i ties with
user ex pec ta tions while pre serv ing the pri macy of sci en tific val -
ues. At the cur rent stage, aimed at a con sis tent, re gion ally com -
pa ra ble ex pert as sess ment and clas si fi ca tion of geosites the
ex pert ap proach is, in our view, the op ti mal so lu tion.

CONCLUSIONS

The geosites stud ied within and around the Gostynin-W³o -
c³awek Land scape Park (GWLP) show sig nif i cant ed u ca tional
value, of fer ing valu able in sights into the re gion’s geo mor phol -
ogy, ge ol ogy, and palaeogeography. The as sess ment of their
geotourism po ten tial in di cates high sci en tific, ed u ca tional and
tour ist val ues. Con sis tent with the find ings of Kot and Sobiech
(2013), the de vel op ment of geotourism in ar eas with di verse
young gla cial land scapes de pends not only on in di vid ual spec -
tac u lar sites but also on geodiversity, or the com plex ity and
vari a tion of abiotic en vi ron men tal com po nents. The re sults of
this study sug gest that the sci en tific and ed u ca tional value of
these geosites could be fur ther en hanced by im prov ing tour ism
in fra struc ture and in creas ing pro mo tion. Górska-Zabielska
(2023) em pha sized the sig nif i cant ed u ca tional po ten tial of low -
land geosites in rais ing pub lic aware ness about na ture con ser -
va tion and the im pact of hu man ac tiv ity on the en vi ron ment.

The GWLP plays a key role in the wild life cor ri dor along the
Vistula River val ley, con nect ing Kampinos Na tional Park with
the Bydgoszcz For est. In terms of land scape di ver sity, it shares
sim i lar i ties with the Kampinos Na tional Park, both fea tur ing
well-pre served dune fields, old-growth for est rem nants, and
wetlands within the Vistula River ice-mar ginal val ley. How ever,
the fac tors that drive tour ism in these ar eas dif fer sig nif i cantly.
Kampinos Na tional Park ben e fits from its prox im ity to War saw
and its his tor i cal and cul tural sig nif i cance, which boost its at -
trac tive ness to tour ists. Kampinos uniquely com bines nat u ral
beauty with cul tural her i tage and his tory, which en hances its
ap peal.

To in crease the tour ism po ten tial of the GWLP, its cur rent
rec re ational and lei sure fo cus could be ex panded to in clude
geotourism, cap i tal iz ing on the re gion’s nat u ral fea tures. The
GWLP’s well-es tab lished ed u ca tional pro grams could be up -
dated to in clude mod ern knowl edge about its geoenvironmental 
as sets. This would not only at tract school groups but also en -
cour age the broader de vel op ment of geotourism in the re gion.
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