Védecka ekologicka studie: Nalezené zbytky
stromu pohrbené pod soucasnymi ledovci se
datuji do Stredovéké teplé periody a do Casu
jeste teplejsich. Soucasné teploty patri mezi
ty nejchladnéjsi v poslednich 9 000 letech!

- CZ24 News | 5. kvétna 2021

Nova studie (Kullman, 2021) ukazuje zhruba 9000 let staré zbytky stromi, pohrbené v
»soucasnych prazdnych snéhovych jamach a v ledovcovych kruzich” ve vyskach o 600-700 m
vyssich, nez kde mohou stromy rust dnes, coz ukazuje, ze klima raného holocénu bylo o
vice nez 3°C teplejsi. Hranice rustu stromu byla o 75 az 100 m vyssi i béhem Stredovéké
teplé periody a i béhem 15. a 17. stoleti.

Tvrzeni, ze souCasné teplé klima a ustup ledovcu jsou jevy v poslednich tisiciletich neobvyklé a
bezprecedentni je v naprostém rozporu s Sirokou $kalou dokladi megafosilnich stromu v Scandes (v
severnim Svédsku). Pozistatky borovic a biiz se ted objevuji v oblastech povazovanych za ,trvale”
prilis chladné, aby tam ty stromy prezily, kdy je lze radiokarbonovou metodou datovat do roku 1200,
coz bylo v pozdéjsich fazich Stredovéké teplé periody.
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,V tomto kontextu si pozornost zasluhuji podezreld a mdlo prozkoumand vresovisté v tdoli Abisko
(Josefsson, 1990). To jsou oblasti ,trvale’ bez stromi v nizsim subalpinkém brezovém pdsu. Soucasné
mrazivé plané v netridénych kruzich odhaluji magafosilie borovic datujici se do Stredoveké teplé
periody kolem roku 1200 (Obr. 12). Ty zjevné uhynuly béhem ndsledné Malé doby ledové [10].”

Pozlstatky kment stroml nachazime o 600 az 700 metrd vy$e nad teplotnim prahem potrebnym
v modernich hranicich riistu stromt v severnim Svédsku, které pochézi z raného Holocénu. Borovice
datované do 13, 15 a 17 stoleti se také nachazi ve vySkach o 75 az 100 metrl vyssich nez dnes.

Pri pouziti pravidla pro zavislost teploty na vysce (tj. teplota klesa o 0,6°C na kazdych 100 m
nadmorskeé vysky) jsou tyto megafosilie dokladem potvrzujicim, ze pred 9 500 az 8 500 lety byly
teploty nejméné o 3°C teplejsi nez dnes a asi 0 0,5°C teplejsi byly v dobach stredovéku.



" P - Based exclusively on radiocarbon-dated megafossil tree remains retrieved from positions well above
A Review of Abisko Case StUdy' Recent and Past the current treeline (Table 2), it appears that during the period 9500-8500 cal yr BP pine grew in

Trees an Climates at the Arctic/Alpine Margin in  scattered patches 500600 m above its present-day treeline position [31,68].

Prior studies in northern Lapland have revealed that during this period mixed stands of pine and birch
SwediSh‘,La Pland reached 600-700 m higher than today, when they grew in currently empty snow hollows and glacier
Leif Kullman™ 2021 DOI: 10.9734/bpilcieesv2175760 cirques [31,51]. Accordingly, rapid recent disintegration of snow and glacier ice have disclosed

megfossils of pine and birch high above their present-day treelines in the study area (Table 2, Figs. 1,
16 and 17). Obviously, this was the warmest period of the Holocene in northern Fennoscandia, as
inferred in some prior studies in the Scandes (e.g. [111,112,113,114,115), Heikila 2010; [47,116,117]).
» According to megafossil records, mixed stands of birch and pine existed near 600 m above
current treeline during the early Holocene. This implies 3.6°C warmer than present, in
contrast to often advocated opinions that summer temperatures peaked in the middle
Holocene. Adjusted for glacic-isostatic land uplift by ¢. 100 m since about 9500 cal. yr BP, the
above figure has to be reduced by 0.6°C.
In this context the conspicuous and poorly understood subalpine heaths in the Abisko Valley
(Josefsson, 1990) deserve attention. These are “permanently” treeless areas in the lower subalpine
birch belt. Current frost-heave in non-sorted circles have exposed pine megafossils, dating to the
Medieval Warm Period around AD 1200 (Fig. 12). Apparently, they died during the subsequent Little
lce Age [10]. This may be an indication of the profound landscape transformation which took place
during the Littlle lce Age.
However, single pine megafossils, recovered in the study area date to the 13th,
15th and 17th centuries, when pine grew 75-100 m higher than present (Fig. 18), conforming to a
common pattemn of Medieval high treeline establishment and warmer-than-present conditions along
the entire Swedish Scandes [10]. These data invalidates claims by Sonesson and Lundberg [81] that
the pine limit has never during the late Holocene been higher than today.
Just like the case of mountain birch, the upper limit of closed pine forest exclaves has not advanced
significantly during the past 100 years [61,65].

Species  Age CalyrBF  Sample altitude Treeline 2013 Relative Locality Coordinates
Ycyrap | Midpoint (masl) (masl) altitude (m) N lat; E long
Pinus 270£30 1630 580 520 T Njulla 68 21 829, 18 44780
Fig. 17. Subfossil pine log emerging in a melt-out channel, 1090 m a.s.l., Mt. Slittatjakka. Pinus 71030 1280 610 520 100 Slittatjdkka | 68 20435; 1842071

Radiocarbon dating yielded 8430 cal. yr BP. Photo: 2010-08-29. Pinus 370£90 1485 585 520 75 Slattatjikka | 6820 209; 1842 649
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Fig. 18. A piece of megafossil pine wood, emerging in eroded subalpine heath on Mt.  Fig. 12. Left. Non-sorted circle in treeless subalpine heath. Wood remains of Pinus sylvestris
Slattatjakka, 610 m a.s.l., i.e. about 100 m higher than the present-day pine were d at the top, close to the copse of Arctous alpina. Right. Protruding wood piece

Radiocarbon-dating yielded 1280 cal. yr BP. of pine wood, dated 1200 cal. yr BP

Obrazek zdroj: Kullman, 2021

Doklady o hranicich rustu stromi také poukazuji, ze tam byvaly do ¢asu asi pred 4 000 lety teploty
,0 3,1°C vyssi nez dnes,” kdy poté se klima zacalo ,zhorSovat” (Badino et al., 2018). Rekonstrukce
poukazuji, Ze moderni teploty patii mezi ty nejchladnéjsi v poslednich 9 000 letech.
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