Refining the time span between the early Holocene Askja-S
and Hasseldalen tephras through differential dating based
on varve counting from Lake Czechowskie (N Poland)
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age estimates for both tephras rely on different chronological modelling techniques —§

resulting in rather large uncertainties (Tab.1)

|dentification of coexisting Hasseldalen and Askja-S tephras for the first time in

varved sediments of Lake Czechowskie (N Poland) (Figs. 1 & 2)
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Figure 3. Lithological composite profile of Lake Czechowskie sediment record (JC-M2015) with detailed study interval (1060-1200cm). White dashed lines | — | | | (LI L s e
I — e indicate the position of the Askja-S (1141.25cm) and the Hasseldalen (1158.5cm) cryptotephras together with their concentration (number of glass shards cm’ wet 3 -2 -1 0 30 60 40 -38 -36

Vedde (4)  penifiler (9) i %Vedde (4) ] sediment). The green and grey stars indicate the biostratigraphical Younger Dryas—Preboreal boundary (1176— 1177cm) and the closest "*C AMS-dated organic JCTi, JC Betula [%] NGRIP 5“0 vs. VSMOW [%o]
_ E Younger Borrobol (1,8) Askja-S (1,2,3,5)

I

sample (1054 cm), both indicating an early Holocene age for the identified tephras. Varve thickness (blue), Ti, (purple) and Ca,, (orange) records are plotted
v . together with 30-year running averages (thick lines). The vertical grey box indicates the interval bracket by the Hasseldalen and Askja-S cryptotephras. The exact
ounger (55 positions of the cryptotephra occurrences within the varved sediment interval are indicated in the core photograph (white boxes). Microphotographs (10x

Borrobol Borrobol (1,8)- L g . ) ; . . .
o (1.8) magnification, semi-polarized light) of thin sections show varve structures in more detail.

Borrobol !

(7) Figure 5. Varve thickness, Ti, and Ca

" . records for JC are plotted as annual data and as 30-year running means (thick lines). JC pollen data for birch (Betula) and
- juniper (Juniperus) are plotted on 10-yr average increments. The stratigraphic position of the two tephras is indicated with the white dashed line. The grey bar
F()e)niﬁler 0% highlights the approximate position ofthe PBO. To the right: the PBO as defined in the NGRIP &'°O data shown on the GICC05 chronology with the PBO (dark grey bar)

Hissel dﬁlen (1 3*5 6. 1| O)_ and the so-called 11.4- ka event (white dashed lines) (Rasmussen et al., 2007, 2014; Kobashi et al., 2008) and in the GRIP 5"°O data (dark grey bar) (Bjérck et al.,

= ) _ _ _ _ 1996). The grey dashed line indicates the transition from GS-1 (Greenland Interstadial-1) to the Holocene in NGRIP (Rasmussen et al., 2014).
Differential dating based on varve counting reveal a time span of 152 +11/-8 varve _ . .
_ I\/edlde |(4)| Ii\\/‘z‘:‘gAskJals Hasseldalen years between both tephras (Fig_ 3) o " DX |nd|Cat|On Of dl‘y phase braCketed by
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Figure 1. (A) Location of published records with coexisting findings (white crosses) or single Figure 2: Bivariate plots of selected major elements of single glass

occurrences (black dots) of the Hasseldalen and the Askja-S tephras: Hevdarhegi Bog (H@V) on chemical composition (normalized, water-free data) of the uncertai nty ranges In recent age mOdeIS GO % Tiefor seJCITBZHE:JE yrS Betu Ia deCI INne; 1 70 V. yrS Ti
the Faroe Islands (Lind and Wastegard, 2011), Stora Krdckebosjon (SK), Lilla Krdckebosjon (LK) Héasseldalen (green stars) and Askja-S (blue triangles) i , Taity ol . e ‘

and Mulakullegél (MKG) in SW Sweden (Lilja et al., 2013), Hasseldala Port (HP) in SE Sweden cryptotephras in JC. These data are compared with published EPMA CO”S'de” ng dsS i ng Ie 14C date |nStead Of mOdeI Ied ag eS WOuU Id reCOHCi Ie the J C 8 ' Gos.maz' decrease)

(Davies et al., 2003), Store Slotseng basin (SSB) in SW Denmark (Larsen and Noe-Nygaard, glass data of rhyolitic Lateglacial and Early Holocene Icelandic ' . - - . - ' 3 o . . -
2014), Endinger Bruch/Hoher Birkengraben (HBG) and Lake Tiefer See (TSK) in NE Germany tephras (envelopes: 'Davies et al., 2003; °Lane et al., 2011; °Lind and resu |tS W|th|n Iarger unce rta| nt|eS ek : | AT "";j:}_ P « CO rrelatlon to PBO Only te ntatlve d ue
(Lane et al., 2012b; Wulf et al., 2016), Wegliny (Housley et al., 2013) (WE) in SW Poland and Lake Wastegard, 2011; °Lane et al., 2012a,b; °Lane et al., 2011; *Housley 2 t .

Soppensee (SOP) in Switzerland (Lane et al., 2011). Grey shading displays the position of Lake et al., 2013; 'Ranner et al., 2005; °*Turney et al., 1997; °*Pyne- i P L R - ) O.

Czechowskie (Ott et al., 2016; Wulf et al., 2016). The overview map also shows the location of the O’Donnelletal., 2008 and “Lilja et al., 2013) o - i . .

Askja and the Sneefellsjokull volcanoes on Iceland. (B) Aerial image of Lake Czechowskie with cal BP T o o (|) Weak proxy res ponse N JC

position of sediment cores (red dots), a simplified lake bathymetry and catchment morphology 1013()(.) | 10i50(.) | 1Oi70(.) .1O’|90(.) '11 ’|1 OQ '11 ,|30(? | 11 ,|5OO Pl i ' (”) u nclear regional sig na|S (d ry VS.

(modified after Btaszkiewicz 2005, 2015). R,
Monticchio . . =~ 7% ) : : "
Table 1: Overview of published ages for the Hasseldalen and Askja-S tephras. All informatio has been taken from the original references listed. Wohlfarth et a., 2006, model C & : Wet p h ase - te rreStn al VS. ” ICe COore

The listed age ranges are according to the calibration dataset valid at the time of publication. Wohlfarth et 2006 del B - P PBO)
Lab code/ Sediment  Modelled age Calibration  Calibration/modelling Remarks Reference oniia eta., , Moae ; ’ Figure 6. Paleoclimate records displaying hydrological oscillations (red=dry;

sample name record [cal a BP, 95.4%]  dataset procedure Wohlfarth et al.. 2006. model A . . blue=wet) during the Early Holocene (modified from Magny etal., 2007). Blue band (”l) IaCk|ng data whether PBO is Only

shows the tentative position of the southern- and northernmost extent of wet § I Id _" t_ " F_ 6
Askja-S _ . conditions associated with the PBO. Varved lake records (white dots) display ( ‘ ) ( _ )

Lind and WaStegard al., 2011 —o— potential for future transect studies along climatic gradients for detailed a SIng eco osciliation Ig
paleoclimate investigations.
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- Figure 4. Overview of published age ranges of (i) Hasseldalen (solid line) and (ii) Askja-S (dashed line) tephras. The blue line indicates the .o .
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