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“Nagle klimatske promjene —Dokazi iz kvartarnih sedimentoloskih zapisa u Hrvatskoj”
CetverogodiSnji je istrazivacki projekt koji financira Hrvatska zaklada za znanost, a zapoceo je 1. travnja
2021. Temeljni i multidisciplinarni pristup rezultira zna¢ajnim podacima o proslim naglim Klimatskim
promjenama (CC). Interpretacija ovih podataka pomaze u stvaranju temelja kako za usporedbu paleo- i
modernih klimatskih promjena, tako i za predvidanje njihove dinamike u buduénosti.

Specificna geoloska, pedoloska, geomorfoloska i klimatska raznolikost Hrvatske omogucuje nam da u
visokoj rezoluciji prouéavamo paralelni razvoj naglih CC tijekom kasnog pleistocena i holocena. Cetiri
podrudja istrazivanja udaljena su samo 300 km: prapor/paleotlo sekvence i dine u panonskom podrucju
(kontinentalna klima) s jedne strane, te fluvioglacijalni sedimenti i krski jezerski sedimenti u dinarskom
podru¢ju (mediteranska klima) s druge strane.

Purdevacki pijesci Cine jedinstveni kopneni krajobraz dina koji pokriva kasnopleistocenske naslage
prapora i holocenske fluvijalne naslage rijeke Drave i pripadajuée mocévarne naslage. Na temelju
principa superpozicije, u Tumacu geoloske karte 1:100.000, List Purdevac, Purdevacki pijesci su
holocenske starosti.

Uzorci su uzeti u napustenom pjeskokopu Draganci u mjestu Kalinovac. Pjeskokop je urezan u ono $to
se ¢ini kao masivna dina (garmada), koja granici s djelomicno degradiranom velikom parabolicnom
dinom koju stvaraju sjeverni vjetrovi. Uzorci su uzeti nakon ¢is¢enja izdanka u formi stepenica. Unutar
setova dina otkrivena su dva paleotla. O¢uvane bioturbacije potvrduju da su in situ.

Primijenjeno je nekoliko analitickih metoda za opis tala i sedimenata te odredivanje njihove starosti i
paleoekolos§kog znacaja: radiokarbonsko i opti¢ki stimulirano luminiscentno datiranje, digitalni
elevacijski model, geoelektri¢na, pedoloSka, sedimentoloska, modalna i granulometrijska analiza.
Granulometrijska frakcija pijeska dominira u svim analiziranim uzorcima, uglavnom izmedu 95 i 100
%. Srednja i sitna zrna pijeska su podjednako zastupljena. Stoga se veéina uzoraka klasificira kao
pijesak, ili rjede kao sitni pijesak. Dine su gradene od visokih sferi¢nih pjes¢anih zrnaca s dominantnim
kvarcem u frakciji lakih minerala. Udio teske mineralne frakcije je 22-46%, a dominira granat. Nedavni
rezultati radiokarbonskog datiranja komadi¢a ugljena sugeriraju da je starije paleotlo (14 659 + 498 cal
god. BP) razvijeno na pocetku (vrhuncu), a mlade (13 566 + 229 cal god. BP) u srednjem dijelu Belling—
Allergd zatopljenja (BA). Oni predstavljaju naglo interstadijalno razdoblje, otprilike izmedu 14,71 12,9
ka BP, neposredno prije zahladenja u mladem Dryasu, posljednjem stadijalu pleistocena. Datiranje
opticki stimuliranom luminiscencijom (OSL) primijenjeno je za provjeru ovih datuma analizom pijeska
iz krovina i podina paleotala. Dva uzorka iz podine starijeg paleotla imaju OSL starost oko 14,5 ka, dok
uzorak krovine gornjeg paleotala ima starost od oko 8 ka. Stoga se Cini da je na ovom lokalitetu eolska
aktivnost dokumentirana u razdoblju neposredno prije BA zatopljenja, te kasnije u holocenu, ali ne i
tijekom mladeg Dryasa.

Predvidena je detaljna kampanja uzorkovanja s dodatnim analizama, uz digitalno mjerenje visine, kako
bi se precizirao paleookoli$ni razvoj Purdevackih pijeska.
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“Abrupt climate changes—Evidence from Quaternary sedimentary sequences in Croatia” is a
four-year research project that is funded by the Croatian Science Foundation and started on April 1%
2021. A fundamental and multidisciplinary approach is producing meaningful data on past abrupt
climate changes (CC). Interpretation of these data helps to create the basis both for comparison of paleo-
and modern climate changes and for predicting their dynamics in the future.

The specific geological, pedological, geomorphological and climatic diversity of Croatia enables us to
study in high-resolution the parallel development of abrupt CC during the Late Pleistocene and
Holocene. Four investigated locations are only 300 km apart: loess/palaeosoil sequences and dunes in
the Pannonian area (continental climate) on the one hand, and fluvioglacial sediments and karst
lacustrine sediments in the Dinaric area (Mediterranean climate) on the other hand. The Purdevac Sands
form a unique terrestrial dune landscape that covers Late Pleistocene loess deposits and Holocene river
Drava fluvial and associated marshy deposits. Based on the superposition principle, in the Guidebook
of the geological map for the Purdevac sheet 1:100.000, the Purdevac Sands are Holocene in age.
Samples were taken in an abandoned sand quarry, Draganci, in the town of Kalinovac. The quarry is
carved out into what seems to have been a massive (hummocky) dune, bordering a partially degraded
large-scale parabolic dune created by northern winds. Samples were taken after clearing the excavation
wall, turning it partially into a staircase. Within the dunes sets, two palaeosoils were discovered.
Preserved bioturbations confirm that the palaeosoils are found in situ. Several analytic methods were
applied to characterise soils and sediments, together with their age and paleoenvironmental significance:
radiocarbon and optically stimulated luminescence dating, digital elevation model, geoelectrical,
pedological, sedimentological, modal and grain-size analyses.

According to the grain-size measurements, the sand fraction dominates in all analysed samples, mostly
between 95 and 100 %. Medium and fine sand grains represent equally the sand fraction. Therefore,
most of the samples are classified as sand, or less frequently as fine sand. The dunes are composed of
high spherical sand grains with quartz dominating in the light mineral fraction. The heavy mineral
fraction contributes with 22-46%, and garnet is dominating. Recent radiocarbon dating results of
charcoal suggests that the older palaeosoil (14 659 + 498 cal yr BP) developed at the beginning (peak),
and the younger palaeosoil (13 566 + 229 cal yr BP) developed in the middle part of the Balling—Allergd
warming (BA). They represent an abrupt interstadial period, roughly between 14.7 and 12.9 ka BP, just
before the Younger Dryas cooling, the final stadial of the Pleistocene. Optically stimulated luminescence
(OSL) dating was applied to verify those recent findings using the aeolian sands covered by and covering
the palaeosoils. The two lowermost samples below the palaeosoils yield OSL ages of around 14.5 ka,
while the uppermost sample above the upper palaeosoil has an age of around 8 ka. It thus seems that at
this site, aeolian activity has been registered during the period just before the BA warming, and later in
the Holocene, but not during the Younger Dryas.

A detailed sampling campaign with additional analyses is foreseen, together with digital elevation
surveys, in order to refine the palaecoenvironmental history of the Purdevac Sands.
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