Insights on Denudation Controls of Volcanic Tropical Islands from Meteoric '’Be/’Be Ratios

Adrien FOLCH’, Lukas Rowald?, Julien Bouchez’, Anne Bernhardt’, Eric Gayer’, Celine Dessert’, Hella Wittmann'
'GFZ Potsdam; “Freie Universitat Berlin; °IPGP

%

A . o ms/cm?/
Motivations Method Requirements Fy jRepesiionel Tuxof B (atoms/emye | Challenges
3 i} .. 10 il N
Weathering of volcanic rocks accounts for approximately one third of Tool:*D Fos Be| N “Be ) |Ratio of both isotopes concentration in the reactive phase * Constraining “Be flux, from a model [3] >>&
lobal CO, consumption in the silicate weathering cycle [1]. However, CTT e N\E oe . . i ipitati imati
5 ’ P o . g cycle L] . (QBB ) < |°Be| Be e reae -g- Reac = Beryllium retained in the secondary phase or using precipitation based estimation [>]
how total denudation (D) divides into erosion (E) and weathering (W) ) reac parent " Min = Bervilium still retained in the primarv ohase 10 L L
fluxes, and what controls their long-term rates on tropical islands *D,... :Denudation rates in t/km /yr (gBe]min+1 — 4 P P o Assessing "Be flux bias in cyclonic climate context
remains unclear. The recently developed meteoric '°Be/°Be ratio that | | —936} _ Be]reac IBatio of "Be found in the mineral lattice and the reactive phas)ej ixagw | P Ascessing landslide bias in river sediment's °Be
uses meteoric '°Be together with stable °Be, released during rock Beryllium Weathering _ 1 ('913 i 4 _9Be] Concentration of °Be in the barent bedrock 9Be. concentrition
weathering, provides an alternative to estimate D and weathering intensity "Be] parent |—= & >

intensity from soils to entire watersheds independent of specific

minerals. We oriented our focus on testing several hypotheses : D . y
enudation rates’ control |
e What is the influence and respective caracteristics of basalt vs A Reunion — R2=0.49
andesite on weathering and erosion? 11 A Reunion — RZ2 = 0.74 A50 - % Guadeloupe === R2 = 0.60 2000
O
O
e |s weathering a function of age of the underlying bedrock [2] ? 08 v¢ Guadeloupe === R*=0.27 =
=U.0" Q40
= kS 1500 >
e How are climatic and geomorphologicals parameters affecting & = i
both islands ? Is the effect comparable in terms of impact ? < 0.6 8_30 i Q
> S :
s = - 1000 @
8 (Context in numbers S04t S 201 .
E () e g
Q. ol = 2
o « TR o) © 500
| GUADELOUPE \ S REUNION M 0.2 10
D - ©
% e Up to 8000 mm precipitation e Up to 11000 mm precipitation g
o | ¢ 1450 m high relief e 3070 m high relief ob—— v v vl i 0 el oL v vl e 0l
| o 847km” * 2512 km’ Basse Terre Guadeloupe Reunion Island 10° 107 107 10° 107 107
p * Andesitic lithology * Basaltic lithology [ What explains such differences in erosional dynamic? | Denudation rates (t/km“/yr) Denudation rates (tkm?/yr)

------------------------------------------------------------------------

Lower Be weathering intensity seen in Reunion could  For comparable slopes angles Guadeloupe seems to
be the result of landslides affected catchments show greater denudation rates
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e No relation was found between lava pographical

emplacement age and denudation rates
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