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1. Motivation Evidence of base level fall

Rivers in the northern margin of the Lower Amazon River w . .
are rife with waterfalls (see the Main Map). In this stuy, we ! NB2-P1 J | | NB2-B2
are interested in answering the question: When and why did they form? - | 1t
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« Between 10 and 9 Ma, uplift of the Andes caused the formation of
Amazon’s transcontinental river (Fig.1); )
 The Amazon Fan records multiple sediment pulses after 9 Ma; % 10
* The Pleistocene Amazon Fan records show a drastic sedimentation increase

Knowledge gap:
« Sedimentary records of incision of the Amazon River are scarce - there are
little onshore deposits that record these past environmental changes.
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Fig. 1 - Evolution of the /4] B soun Amerca
el northern South America
T et drainage network (Hoorn et
al., 2010). Note the trans-
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Main Map - DEM of study area with red dia-
monds showing points were we sampled for

erosion rate calculation, black triangles are
waterfalls visited and white circles are iden-
gL e tified knickpoints. The values in the blue
S S VI e}}f, A rectangles are the erosion rate calculted
o ¥ ) % R from measured “°Al concentration.
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2. Hypothesis

O Knickpoints

4. Results: Dating the incision of the Amazon River

The integration of the Pebas system (W) with Eastern Ama- BIEETR NI EI0]1] - Possible base level fall event at a range of ages between 5 and 10 Ma;
zonia increased the drainage area of the eastern drainage
:s,ystem..We hyp.othe§|ze that the lower Amazo-n River .ad- NB2-P1 sub-basin NB2-B2 NB3-B2 NB3-B4
Jaunscll:ei:clitsse(?':: II?)'\::elrnc:)eusrzZr(ilileg t;)the E-W mtegratlon ,\0'008 K =2.28 m°'1IMyr | E = 34.5 m/Myr - -K=2.28 m°'1IMyr | E = 8.8 m/Myr - -K=2.28 m°'1lMyr | E =10.5 m/Myr - K =2.28 m°'1IMyr | E = 11.4 m/Myn
50.006 -
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Bedrock incision j \\‘ Fig. 4 — Tau-plots for four different basins showing age peak intervals of major base level fall events. The profiles were obtained with a 107 minimun drainage area.
Non - Linear inversion
Distance along profile : i :
P Testing SPACE 1.0 (Shobe et al.,2017) in a synthetic landscape FastScape Eroder to a real basin - NB2_P1 (sub-basin) (Fig. 6)
Fig. 2 — Conceptual model showing the response of a river profile to a (Detachment-limited) Applying FastScape Eroder to a real basin (Detachment limited)
major increase in drainage area. Note the incision of the trunk stream _ _
and formation of knickpoints in the tributaries downstream. Steady-state withn=1; U =5x10°ml/yr; 6 = 0.5 Steady-state with n=1; U = 8x10°ml/yr; 6 = 0.45
Transient landscape with Umin,Umax = 2x10-°m/yr,8x10° m/yr;
Hypothesis evaluation n_min,n_max = 0.5,2 . . . . . -
 the waterfalls in Eastern Amazonia record this base level - The inversion was able to obtain the values of the paremeters used in . I.nverS|on can obtain age for knickpoint position but not a good misfit for
fall, we should observe: the simulation; river elevation; . - .
) élustered nickpoints at similar elevations across the - Time of the base-level fall is around 50 kyrs older than the one imposed * Age of base-level fall has a wide variation for different values of n and K.
region (Main Map): In the simulation.
 Similar timing of knickpoint initiation everywhere in the late _ _ |
Miocene / early Pliocene; ]J Observed profile n=0.66 and K = 2.1 m*“/Myr
) Profile at 4.5 Myr
30, — Simulated transient profile
3. Methods .
Topographic Analysis h S o
Using the COP30 DEM, TopoToolbox (Schwanghart & g ,,%;’ f
Scherler, 2014), and TopoAnalysis Kit (Forte & Whipple, L f 4/ "/‘
2019) we: A A M’j/’
20| ST
» Mapped knickpoints (tolerance of 12 meters); 0 10000 20000 30000
» Computed chi-plots using a mean concavity of 0.45; 5e-06 0  5e06 1e-05 15e-05 Distance along profile (m)
U
Calculating Erosion Rates Observed profile ; = f1'i49 arold Plfn= 1.04 m™*"/Myr
- Average erosion rates were calculated using the CRONUS o » | | rofile at 0.5 Myr
. Best Simulation Misfits vs Time of Best Misfit 1s_5 —_— Slmulated transient proﬁle
Calculator (v3.0) (Balco et al.,2008) from 2°Al concentration 2.9 80
data. 284 1 g J_|_L =
s £
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Following Gallen (2018), we computed the age of base level g 23 175 % 3 [//'/ ,‘i’/f 7 '"'ﬂ'_.,é/
’ - o Y y l'//"
fall using linear inversion (Fig. 4). 241 3 o - ,/// W,W’V
* We used the regression of ksn and erosion rates to calcu- 2.3 _ - 50 l ] ”,/Ml
late the erodibllity value (i.e. K of the stream power model): 2.2- . : l-ﬁﬁ-g , — | | _
K = (E/K_); ) Megea w8 o ‘ 0 10000 20000 30000
095 100 105 110 115 120 2 Distance along profile (m)
Tirme (M) 0.99 0.99250.9950.9975 1 1.00251.0051.0075

Non - Linear inversion (n # 1) :

Fig. 5 —Pairplot of posterior distributions for uplift rate (U) and slope exponent (n) from Fig. 6 — Results of transient profiles using non-linear inversion for two different scenarios.

Run to steady-state _ _ MCMC. Diagonals show marginal distributions; the scatterplot shows joint distribution and Light blue is the observed profile from the NB2_P1 Sub-basin and gray is the transient pro-
landscape Simulation-Based correlation. Bottom left: best-fit time vs. misfit, colored by upstream average erosion rate. file.
Inference package (Teje-
_ _ l ro-Cantero et al., 2020)
o . | tal Train density estimator for 1:r'ESt Simulation Misfits vs Time of Best Misfit
aused alse evella observed upstream erosion rate » Run thousands of simulations applying the FastScape Eroder to the real i
Evolve transient landscape Posterior estimator using basin L
v E2Eslzin Nawel Bz « Constrain age of incision interval )  E
Save time best misfit i » n and K best fit and correlation using SBI - similar to Fig. 5
- n n . [ I'U d .
and a\e/%z%entgi)etream Draw samples using MCMC * Run the same simulations using SPACE 1.0 for the real basin, both as a ) “E
i Fig. 5 transport-limited and detachment limited river. £ 0% E
. ] g =
Palrplots for U and n e From SPACE 1.0: 067 ¢ -3 Fig. 6 — Applying SPACE
S ' t ; * Find relation of porosity of sediment, sediment erodibility and fraction of 0.4 & g;npge f’-; rzytf:;hnf;)corﬁ?rg-
ave parameters an . . . . - : -im-
Ve p fine sediment, and sediment column thickness. 0.2 w ited river model. We ob-
simulated UpStream References . d that f imil
erosion rate * Problem with SPACE 1.0 o O B s ¢ & o - served that for similar
_ _ | | | | | | | | 5% values of n it is possible
= Multiple solutions for the age of base-level fall? ol 02 R 08 ﬂf | 10 12 14 to obtain different ages.
ime (Myr
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