Multi-method dating of ancient permafrost of the Batagay megaslump, East Siberia
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The Batagay stratigraphy and dating attempts

Radiocarbon, luminescence and 3°Cl/Cl
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The Batagay chronology established so far

150 200 250 300 350 400 450 500 550 600 650 700 750 800
il 1 PR TRN SR U AT SR SO Y SO S R |

100

50

R |

| R |

PR R TR S

1

Lo v by 0

Loy

o v b TR L

I

Cover

(MIS 1)

Upper Sand
(MIS 3-2)

spun oydeibyess Aebejeg

Upper Ice Complex

(MIS 4-2)

Lower Sand
(MIS 6)

LR04 stack
U_wow_o:.!n _“a\eou
<

Lower Ice Complex

(MIS 16)

® [t}
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ (TR RN FEN R RN RN RN
i ; ; i ) 1
' ' ' ' ' — r
[ ' 1 1 1 O .
| | | D < r
4 | | | s = |
@ I ! ! .
® | I ) =, L
o | 1 1 .
-] ® g ek P fmmmmm PR ——— -
[3) ® | ' ' ———
k3 ° | | ! S r
- @ *» 9 - ' ' ' < L
o © @ - | | ' ~—
£/ 2 9§ 3y 9 & | i : — @ L
T = = ® 3 © | | ' -
£ 9 9 4 m 2 | I | P L
R ®m O O © n [ oo o _.4 TR -
o § £ 0 o &8 K , ' ' 2
| | ) = L
| ' ' =
o>>OOMI) _ _ ,4 -
| ' 1 - K
1 ' 1 <, r
1 1 I 1 1 ~
| I | | | @ r
R R D e e e e o | e e e e e e e e e ... @ ____ p. |
i i i | | 3
\ | | ' ' — L
1 1 1 1 1 K
! ! i ! ! e
| | | 1 ! o
' ' i ' ' w L [
' ' ' ' ' -~
\\\\\\\\\\ deacccccccscctbtcaccccccccchccccccncccceaccccccccadaccadaccaaa ————— - —
| | | | | R
' 1 | ' 1 S r
| I | I . . i
” ! ! ! oL S I
| | | | ' <
\ | | | ' . L
| | | ' l nLI»4
.......... D e A S e S —
i ' ' | . o3
\ | | | ' 2 r
' ' | ' ' <~ [
1 1 1 1 1 b
! I i ' ' < L
! ' i ' ' ==
| I | | ' = -
| | | ' | <
|||||||||| e e e e T T T = —
, | , | i | s = i
' ' ' ' ' ' -
| | | I . | — L
| I | | | ' S
| I | 1 ! | < -
| I | I ! | =
I | | I ) \ 4 r
R Lo o e = -
i i i h ] d =
| 1 1 1 1 1 - -
| | | © ' ! h ]
! ! % ! So ] ' x . IR
| \ | 2 | ) \ —
) h o ) .mm H H o ' = -
- | - | - | | - ! - ! - |
] | 8T | 52 »3 | 5T | em. B
... > _ ... .. g€ .. _ @& .. = . 3z _ .. _3E . T -
o ] Q 1 o= ) T > 1 o® 1 o9 ' .
o | 50 | 50 | =] | S0 h a° ' 2 -
) | ® | o0 | ' @ ' b ¢
| | O | Sm | ' Q i 1 r
1 1 - [ 1 1 - 1 =
, | , 02 . . >t -
! ! i w ! ! ' g L
| | | I | | =
“““““ g B = -
' | | | I ] Lo
| l l ' ' i e r
| I | I , | o
| | | I ) & 4 r
) I | | | ' S o
' I 1 1 1 1 _
1 1 1 1 1 Ll Nu// o
| | | | } \ 3
|||||||||| R e e e e | Illlllllf\ﬂh —
' ' | ' ' ' - |
l | | ' ' ' <
| | | I ' \ —_ L
I 1 I ! ! ' B
[ 1 1 1 1 1 _— r
| | | I | | 2
| I 1 | | [ - [
R Lo Lo eeeooo- oo [ _ 1 ) -
i P i I ' d Tz
' 1 1 1 1 l O -
| | | | ' ' ~S
| ' | | ' ' p— L
| 1 1 1 1 l =
' ' ' ' ' ' — r
I ' i ' ' 0 Z [
| I | ' ' © /W,
\\\\\\\\\\ S SO S v SRR PR o~ [
\ | | ! | ' =2
[ ' 1 ' ' ' T -
I | | I | | =
| I | I ! ' 3 r
| | | | ' ' =~ |
! | | 1 ! h P
| | | | | . 2 L
' ' ' ' ' ' -
wwwwwwwwww el et sl e A R i vlrlunvluvnlrff —
| | | I ) \ 2
| | | | | | R
' I | ' ' ' — |
' ' ' ' ' ' Q=
' ' | | ' i 0= L
| | | ' 1 1 T—
! | | I ! h . L
| 1 1 1 1 l “~ 3
““““““ e e e e ----84 —
| I I ' \ <
_ _ i _ _ _ : 8 .
\ | i | | | 8 L
| | | I ! | = =
' | | ' ' il — -
| - | I ' \ =
, I P ' ‘ : =Y -
Y S o LA [ ] Do oo - = [
| 0 | | _ _ &3
,O = I ' ' ' h L
[ [] 1 1 1 ' =
1 @ , | . . qQ L
g & | I ) \ B
' I | | | i N r
@ | | I | h S |
1 1 1 1 1 l i\v
o . . X M M L e L
v v v v A4 v
~ © 1) < ™ o~

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
Age [ka]

50

Available chronostratigraphic data of the Batagay megaslump summarised from
1Ashastina et al. (2017), 2Murton et al. (2017a), 3Opel et al. (2019),
4Vasil’chuk and Vasil’chuk (2019), Vasil’chuk et al. (2020) and Sthis study.
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The Batagay megaslump is ...

an exceptional but discontinuous permafrost archive,
second oldest dated permafrost of the Arctic,

proof that old permafrost survived several interglacials,

potentially one of the longest terrestrial records
of Pleistocene environments in western Beringia,

a challenge for dating, but promising when methods
are combined,

subject to ongoing international research.
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