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Introduction + Study Site OSL Rock Surface Dating (RSeD) Determination and Normalisation of Saturation Plateaus
Rock glaciers are common permafrost features in mountain landscapes around the globe witha | | OSL RSeD is novel method that is under ongoing suface ——§¢ The saturation plateau of the OSL depth profile must be normalised to L =1 for fitting to the first- or
geohazard relevance sourcing large amounts of debris [1] while also acting as aquifers storing development. It is based on the loss of luminescence general-order kinetic RSD models (see EGU26-22933 at poster board X2.90). The determination
large amounts of water [2] , yet their long-term (i.e. centennial to millennial scale) dynamicsremain | | signal as light penetrates the rock. It has been # L and normalisation oh the saturation plateau is not standardised yet as a literature review showed.
poorly constrained due to limited dating e orts. Short term observations, via GPS, InSAR, physically described in the Bleaching With Depth 0“’\ Therefore, we developed a plateau determination algorithm that is based on sequential analysis
UAVSAR, Lidar or feature tracking, show acceleration of flow rates of rock glaciers in all mountain Model [9, 10] (first-order kinetics). change point detection. We take log-ratios of adjacent datapoints and compute the cumulative
regions [3]. sum thereof starting at the saturated luminescence signal at the greatest distance from the rock
RG-2 in an active rock glacier in the Uinta Mts (NE Utah ol SammeD 5 TR | i surface. When the cumulative sum exceeds a certain threshold, the median of data points along
! e age (a e 20 ; ‘ . : ! : : !
USA, 3 300 m asl) [4-8]. Previously exposure dated uncertainty (a) | the plateau is taken as the normalisation factor (NF) and the luminescence signal normalised by
boulders using cosmogenic radionuclides (CRN, “Be) [4] A RG-21 6780 310 — 0Py te FL L o SO dividing by NF. . . . .
- . - B RG-2-2 — . 5
act as independent age control for optically stimulated Roz2. 3650 190 Z Z 0 e (U _ . The algorithm was te§ted on several natura! datasets of the 1D coring and slicing and 2D imaging
luminescence rock surface exposure dating (OSL RSeD). ¢ Reos t130 260 X approach as well as simulated datasets. It willbe 0 ered as aready-to-use R tool [12].
We integrate the CRN-ages into our analysesto D  RG-2-4 6050 290 L0 Luminescence remaining at depth x S [ | |
(i) investigate the sensitivity of the relevant parameters in Lo 11 Maodmum luminescence signal 2 : ook depih profies
. . .- . F RG-2-6 e : g 5 :
the Bleaching With Depth Model, (i) evaluate the model's ¢ neon o o 7 Eg:g ) E:Oto'oz'sat'?n o ::eCt'on g surface, increasing
. . ceey s . (/) oton 1iux at rock surrace = ) ; ;
underlying assumptions, and (iii) interpret the resulting H  RG28 14000 600 s o | = until reaching the _
op, [al Effective luminescence signal decay rate Depth into surface P saturation plateau. ‘
OSL ages. RG-2-calB 0.91 ¢ (] Exposure time Principle of sampling and Crosssection of the trace of a The solid blue line c c
p obtaining a luminescence drill core in a cut sample, a shows the trend of |= <
. - _ ‘ - _ U [mm] Light attenuation coefficient depth profile after Gliganic et  resulting core that has been : 8 3
'\\\3 d AW e S N e R Ty Nl - Reay Reas - Deoth al. (2024) [11] sliced and finally the the Cumma_t'\/e sum 2]
‘ : o I . R W PW NN e Ve X L) P luminescende depth profile. and the point where
it crosses the
g?j‘;_mf_'”ff threshold (dashed
T 2gre blue line). Since the . | . o |
- change in : " Depth (mm) ¢ ° " Depth (mm) !
. luminescence signal
}_EJ, k Normalised Normalised Normalised Is gradual, the onset
£ | Rock OSL signal OSL signal OSL signal of plateau
S ALLILLY RRLLLLL T calculation is
g |
) ) 3 delayed depending
on the number of e |
Time 0: Time 1: Time 2: Time 3: datapomtg per LDP. 3 Nk
Rock surface is exposed Former rock surface Surface exposed for a Surface exposed for Yellow points are
for a long time. OSL removed and a new little while. OSL signal is longer. OSL signal is flagged for Lo2s
signal is bleached 30-40 surface is exposed. The bleached to a bleached to a calculation of the
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+ " " - 350 — Natural 2:2: - - -
OSL + lithological charac- | [} =) = f Preliminary Results Conclusion
teristics of rock e i NG9 is m stitable lboratory | t -
! o) Due to surface roughness of the samples (see 3D laser surface scans), a depth correction of | | ~ -« 1S asultabie [aboralory 1or assessing parameter Sensitivity L .
S0/ || : . g . . . - We developed a standardised Saturation Plateau Determination and Normalization algorithm
Dose Recovery Test 8 ol | ¢ oc| wams.is2s | COrES IS necessary. This is done by (i) calculating the bleaching front depth (bfd) at the depth x of which s in preparation for publication
i, N 2174136y . . . - - -
- Ml L=0.5 (halfway point to saturation) for each depth profile, (ii) taking the mean of several depth C : : :
- Dose recovery ratio 0.83 £ 0.09 (21.7 % Mool sl | 02 o ( 4 y ph'ft' | denth ) il of P pl t t’h( ) gbfd P - depth correction is necessary to increase resolution of per-sample OSL depth profiles and
' 0 5 1o 15 20 25 30 5 0 50 100 150 200 250 00 30 400 450 roties ana, (i) sniting all de rofies orone sampie to the mean : et o
Gy glvelr_] dose) | . B 0 25 P (1) 9 pthp P therefore fitting precision
- Recycling ratio: 1.05 + 0.07 - Bleaching front depth levels out after a certain exposure age due to surface erosion

- Recuperation: 0.8 £ 1.0 %
P ° 3D laser surface scan

- to estimate surface
roughness and depth error on | , depth correction to
cores and resulting OSL ' mean bfd

_ depth profiles I »
XRF el tal
H elemental mapping -to be formally analysed

- shows layers of di erent opacity - | - Investlgate_u deviation via
impacts light attenuation coe cient pre-coring | stz - s | s < - Assessing sample darkness
- to be formally analysed ; :

AN - Two populationsinpuduetodi erentslopes of bleaching front
gAY - oo tof samplesimproves after excluding outliers, but deviates due to strong surface erosion

Outlook
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— ; ; ; — — ; ; - Assessing petrography and texture

o o - Assessing surface roughnessande ectonLDP

- Assessing suitable o, and p for erosion rate calculation

- Obtain average Holocene erosion rate for climate setting and lithology of the Uinta Mts

Deviation in per-sample o@.t decreases
after removal of outliers. Still two

populations of parameter y persist due to references
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