o Fluvial Evolution of the Eastern Andean Piedmont:
EGUEDy | ate Quaternary Sedimentary Records from the Caqueta and Guaviare Rivers, Colombia

Sharing is

Caio Breda', Bodo Bookhagen?, Mauricio Parra’, André Sawakuchi’, Carolina Cruz', Priscila Souza3?, Gaspar Monsalve®*, Agustin Cardona®, and Fabiano Pupim* encouraged

INTRODUCTION

CLIMATIC COMPONENT

The Tropical Northern Andes (TNA) exhibit variations in ’ A L 1Tz (0uF) We identified a strong 12:: 10 18 20 JCHENEEIEENCUNENC N 700 S0 9=o 12 | 11|? II 120 |.1|30 | 1:'10 A:f: .
uplift, erosion rates, and river incision due to active tectonic orbital signal: between 150 and - | el q :—“’é N St
deformation. Over the past 250 ka, the Andean terrigenous 60 kyr, insolation and eccentricity E: on | | IZ’B } & :25 i Guaviare basins show an
contribution to the Amazon Basin shows a strong variations were significantly high, =3 o k| 05 increasing trend of tectonic
precessional signal, with the South American Monsoon (SAM) decreasing markedly after 60kyr. s o § activity from SW to NE.
and the Intertropical Convergence Zone (ITCZ) controlling !Z)uring MIS 5, a dis.tributive ) - 3%;1\‘.’33 : ﬁl'l‘j:/’ii;' 'Iiearrr]:ces :: 3 I | BASN—TSLOPE ¢ RELEF () TSR
sediment transfer. This study uses geomorphic indices and fluvial system was active under - ANDEAN FOREST LINE EVOLUTION BT i P S

conditions of greater imbalance.
In this period significant aridity,

mapping techniques combined with Optically Stimulated
Luminescence (OSL) dating and erosion rates derived from

14 | 1 ‘
. 114 ¥ A

2l

RN
o

Temperature (°C)
at 2540 m altitude

& : : "\ h q/ :
Be and Al cosmogenic nuclides, to interpret river systems ./ W 2long with increased -« ( f Thermochronological
responses to environmental changes along the eastern B temperatures and COz2 levels, 1 CARIACO BASIN (VENEZUELA c | data, zircon (U/Th)/He ages,
By 0 2500 500km iy 50 (o . .
flank ofthe Andes in Colombia. created favorable conditions for g [ i | o 5c ) 2 North 'and cosmogenic erosion
EE | the expansion of Andean forests. & | |2 s e rates (Perez-Consuegra et.
MAPPI NG > Between 60 and 30 kyr, §ef 5|2 [ Caqueta River Basin | al., 2021, 2025) indicate that
. . . 3. “sd JE | 1-Caqueta ' : .
or, COR05-Q2 abrupt millennial-scale climate §™| B 2 ONGE B s (ol v O | 2:Bodoweo | exhumation and erosion
| : : : 100 = " ou RN SR A ] ; 1 . - .
S 7AW EREY 737300 EREY and environmental oscillations [ L SN S @ South AR T r Nl e 4 - Caguan rates in the Guaviare Basin
eV als (e.g., temperature and humidity) _ | y S e 5 - Duda are 5 to 10 times higher
' ' = | | 7 -Ariari i i
occurred, resulting in the ot T RS - thanin the Caqueta Basin.
1 COR 258 - Q15 retraction of Andean forests. The * *f w " NPT YA - e
S ast 30 kyr were marked by a | o Nl T R TR VT
sl P e et i SNSRI R 00 more balancaed 1andeeane T b cccooom e e Ksm 0-20 20-40 40-60 60-100 100-150 150-250 >250
Zo—S—mB1OGi14 ka more balanced Iandscape' The — 0051 ORBITAL SIGNALS AT 1° N LAT B Elevartiem(mn)
N\ | iﬁbﬁg}f@@ fluvial pattern shifted to a & Sl 20 215 (230 2| DB 525 350 [ERR)IEERN 200 140 1600 1800 2000 2500 30003500 EU0C/EELD
Burial Age (OSL) Sedimentology Sedimentary structures Sedimentary facies - " b 8
o [ls braided system, and fluvial & ; O S
Ventimiegnd” terraces pr:dominantly dated to & 2 KEY POINT
@ Conglomerate 3 8 9 . . .
= . i g |» The greater number of geomorphological unitlevels, higher Ksn values and older ages (up to 300
500 the Holocene, reflect relatively il I O O a = _ _ _ _ _
4001 . . . 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 ka ka) suggest greater sedimentary production and capacity to accommodate sediments in
300F more arld Condltlons and hlgh Geochronology of the Upper Caqueta deposits and dataset from literature. - - - o
200 . S, g,sb.alggcs:oor_\fsttrr]gc?i%?\lrgfﬂﬁp%rdfirr)\ce)slggr(e%rteigaEeé glr-\dz?ezrdrrl)p;erature _at2,540 m.a.s.l. (’G_root et al., 2013; Bogota et al., 2016); the GuaVIare Rlver BaSIn (3 - 45 N)
C02 CO n Ce ntratl O n S . E. Sedimentation rate at the mouth of the Orinoco River, Cariaco Basin, Venezuela (Govin et al., 2014);
100 F, G,.H,__I. Records on |9efrom Greenland (NG_RIP and GRIP) andAntarctlca (EPICADOME) - 6180 ice, temperature, and CO2 (Johnsen et al., o n u n n m 0=
o B o 0T Lt 204) » OSL ages suggest that fluvial dynamics (e.g. sedimentation and incision) are closely
0

CFL19 - Q2

Om

i 75°45'W. E L\ 75°30'W, I
Levels S Wl { 1

—A:92.7+£11.0 ka

CO N C E PT UAL M O D E L > related to climatic factors, mainly driven by mean position of the ITCZ.

. - Evolutionary model for |. From atleast 300 ka until 60 ka the river systems of the were distributary. After a prominent
| 2,130 the landscape of the| | periodofincision (60-30 ka), the river systems became tributary.

eastern flank of the Andes NEXT STEPS

(1°N) based on data from
the Caqueta River

Om

CFL38-Q8

o= Fp

1=
]

To improve the understanding of the paleoenvironmental evolution on the eastern flank of the
Andes, a more robust framework of OSL and IRSL ages will be integrated with erosion and
paleoerosion data obtained from cosmogenic nuclides (Be and Al), providing a detailed view of
geological processes in the tropical northern Andes throughout the Quaternary.
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