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Overview

Research

Atacama hyper-arid since 10Ma, but: Location
——) BOLIVIA

 Roperch et al. 2017: Wetland, MIS 3
 Bartz et al. 2020: Alluvial Fan, MIS 3
. Ritter et al. 2018: Paleolake, MIS 11 ATACAMA
* Ritter et al. 2019: Paleolake, MIS 5b/e & MIS 7

 Wennrich et al. 2024: Claypan, MIS 3 DESERT

-> Pleistocene Interglacials ARGENTINA
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Overview

Answer question of:
« Environmental conditions during lake lifetime
« Respective timing / duration

Approach

Conclusion

..trough analysis of incised

lacustrine deposits with:

e Sediment analysis

e OSL dating

e ''Be Cosmo dating

e Diatom/Pollen
o XRF



:Iﬂmu Pico Talk Study site overview Methods and Results Conclusion Additions

Conclusion

Research

Paleo-Climate Location
BOLIVIA
-> Semi-humid, stable, prolonged -4

Timeframe

> 115 till 133ka, MIS5e, Interglacial ATACAMA
DESERT

Prolonged discontinuity hyper-
aridity in northern Atacama

ARGENTINA

Ritter et al. 2019: Paleolake, MIS 5e, 5b & 7
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‘Study site overview ‘

Local overview

Reaqional overview In-field overview
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Geologic map Resserc AMERICA

) @) BOLVIA

ATACAMA
DESERT

ARGENTINA

Data: Britannica

* Quartz-poor, feldspar-rich:
-> only Feldspar dating

" Nm-v

L Nmy | | , g *+ Calcium carbonate(calcite)
/ Landsiides | : missing:
: Y T N 7 " | Q e Y. o Advantage(?) for XRF

Modern lake Catchment
A analogue

;Legend

| Qh-c : Quaternary deposits (landslide and fluvial)

| Nm-v : Huaylillas format. - Miocene ignimbrites
Nm-c : Moquegua format. - Miocene conglomerate

| KsP-vs : Toquepala format. - Cretaceous volc.-sed.

| Ki-mzgr : Intrusive granit - Cretaceous

| Jm-m : Jurassic limestone

; TsJi-m : Triassic to Jurassic limestones/marls
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Location

) @/ BOLVIA

ATACAMA
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~2000 maSI Data: Britannica

Heavily overprinted, |
earthquake prone
landscape

Several traps, e.g.,
modern lake equivalent
north of study site

Paleo-landslides:
- Imbricated
- Deep-seated
- Min. 4 major ruptures
since 600ka
- 20 to 300 ka recurrence
interval
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PERU SOUTH
Research AMERICA

Local overview o R —

ATACAMA

DESERT

River-incised sediment fill,
250m long transect

Data: Britannica

Inte‘rs"trat_iﬁed
tephrajlayer ‘% 3

, WA B Four outcrops investigated:
:~\‘..'\ -' . O St;ang.\.oAg[c;Acrano'w L LOG-A, -B, _C, _D

v ‘°Bedating . . .
i s akion e i « LOG-A - largest, deepest incised, main focus
| 5 S s

Two OSL samples taken:
* OSL-1 - Sediment exposure base (LOG-A)

before incision Log-D Profile B

\gers | | « OSL-2 - Sedimentation top (LOG-D)

%KPE-Z\A\ R
\ "

Be dating

Two cosmo sampling spots:
e « Surface transect on incised landslide dam

Highest sediment

-~ Incision depth » Depth profile on sedimentation top (LOG-D)

Tephra layer

Elevation (m a.s.l., vertical x5

Lacustrine deposits
Landslide debris

hom 3D view here
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‘ In-field overview ‘

* River-incised sediment fill,
250m long transect

« Sediment deposit dammed
by landslide deposition

» Deposit dimensions
20-30 m thick

2.25 10 4.25 km extension
-9.5 km?

3D view here
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‘I\/Iethods and Results ‘

All outcrops Main outcrop

Sedimentology

XRF

X-ray fluorescence

ONYE

Depth profile

10Be Cosmo

11



Elevation (m a.s.l., vertical x5)
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R teph(a“!ayéﬁr&} T

Stratig. log location
°Be dating

- Cross-section Fig.4b |3
Paleo-lake boundary |*
Gullies incision

- Elevation (m a.s.l.)

Dam topography

before incision Log-D Profile

1810 Log-C PE-27
PE-25 .
1800 \ L
1790
Y “°Be dating
1780 4 O OSLdating
hels - === Dam before incision
1770 i osL-1 Highest sediment
[ '{'9" - === Incision depth
S Tephra layer
1760 ( b) ? Lacustrine deposits
X (21N Landslide debris
0 100 m 200 m 300 m 400 m 500 m 600 m

LOG-A

Grainsizes

ithofacies

Lithofacies

PicoTal | | Studysiteoverview| | MethodsandResults | | Conclusion | | Addifions|

1805 mas!

= Sedimentology
LOG-C  Structures Grainsizes
Structures| Grainsizes | Al | O u tC ro pS

LOG-B

Grainsizes

Legend

Lithofacies
[ Distal sedimentation
[ Debris flow
I \oicanic input
I s sementaton

B e input

34m exposed
vertical relief in
total

Fine grains in
distal part
(LOG-A, LOG-B)

Coarse grains in
river delta
(LOG-C, LOG-D)

Allignment
trough tephra-
and debris flow
layer

1790 masl

1780 masl

Stratigraphy
= == = | ayer discontinuity

» < - \arying thickness

Abreviations

o/s = clay/siit Cs = coarse sand
fs = fine sand fs = fine gravels
ms = medium sand  Cs = coarse gravels

1769 masl | 3D view here
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LOG-A/ Main Outcrop

Lithofa.|Str.| Grainsizes Sed I m e ntO | Ogy
Main outcrop

Upper interval (16.5-23m)

« Background sedimentation
became structureless | BN - \ain interest through:
* 0,5m thick debris flow layer » Longest stratigraphic succession (23m)
* Deepest incision
 Distal lake area / adjacent to landslide

 2m volcanic tephra layer

Middle interval (7-16.5m) @

black layers more

« Transition from sharp to el - Distal (background) sedimentation:
gradational contacts of white ' « Mainly alternating white silt & brown fine sand layers

silt/brown sand layers 1 = * Individual thickness 1-10 cm
towards higher altitudes | =

more gradiational
to top

Mass deposit 2 Extended view including XRF and Diatom/Pollen here

Lower interval (0-7m):

* Irregularly imbedded
black medium sand layers

« One distinctively thicker
sand horizon (at 1,25m)

 Erosional slump &
desiccation cracks

Legend

Lithofacies
Regqular deposition . )
[ Distal sedimentation L] =] ;?;?A%'Oﬁgg{gfay layers,

Slump deposition Weavy sand/clay lavers, o .
[ Debris flow [ E==] shargyc Sanabiey lay . Evosional contact

[ Debris fiow deposition [ Parallel sandclay layers, Depositional contact

Stratigraphy

I \o/canic input

gradiational confacts
} Filled fracture

I voicanic deposition [ Smal dasts,
disordered layers

Abreviations 2~ 4| Big clasts, disordered layers

Lithofa. = Lithofacies c/s clay/silt cs = coarse sand
Str. = Strategraphy fs = fine jga:m‘ fs = fine gravels [ | Structureless layers
Paleo. = Pal%onrology ms = medium sand €S = coarse gravels
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Main Outcrop

sl N
sl

Sedimentology
Sedimentary structures

27 sediment samples collected from 24
distinct layers

A): Desiccation cracks

(

)
(C)
(D)
(
(

Slump eroded stratified lacustrine layers

S vos.oemﬁ o

CST}’{ {\*.7(:4

Iterative layers (backqground sedimentation)

=
=

Sharp tephra contact

- Cm to dm large debris flow clasts

)
)

Desiccation crack in tephra layer

Microscopical analysis here




Desiccation
cracks in modern

lake equivalent
here
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Main Outcrop

C) lterative layers (background sedimentation




Conclusion Additions

Methods and Results

Main Outcrop .
(D) Cm to dm large debris flow clasts

U
: n”."\lsj

-~

Larger clasts
image here
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(F) Desiccation crack in tephra layer
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8| =-. Cross-section Fig.4b |

%% — Gullies incision

Paleo-lake boundary | %

Elevation (m a.s.l.)

200 m

300 m

400 m

Log-D Profile B

Log-C PE-27

W '°Be dating
O OSLdating
- === Dam before incision
Highest sediment
- === |ncision depth
Tephra layer
Lacustrine deposits
Landslide debris

500 m 600 m

* OSL-1 (lower, lake inception):

133+14ka

* OSL-2 (upper, lake demise):
115+16ka

—> Consistent with stratigraphy
- Almost perfectly within MIS5e
(130-115ka)

Sampling spot OSL-1

OSL input data

and extended
results here

Sampling spot OSL-2
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PE-26 at 503*34ka: Dam emplacement
PE-25 at 222*19ka: Intermediate incision

PE-24 at 115+9ka: Lake termination (OSL-2
overlap, 115x16ka)

o PE-23 at 29t5ka: Subsequent incision

==« Cross-section Fig.4b |3
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* Profile PE-27 at LOG-D to constrain lake termination timing

« But: scattered concentration, no systematic decrease with depth

« So: Only useful for inference of catchment wide erosion rate
(varying from 1 to 7 m/Ma)

95971
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u i osL-1" Highest sediment e i |
1770 J:E), - ==~ Incision depth : et J Pe-22-27-7
LS Tephra layer
1760 (b) AR ? Lacustrine deposits
e Landslide debris

j Pe-22-27-8 Table results here
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LOG-A/ Main Outcrop
Diatoms and Pollen

Podocarpus (Pollen) Cymbella (Diatom) Hantzschia (Diatom)

« Tree-like structure « Benthic species . “Dry-habitant from”

.+ E.g. at <20°C, + E.g. atdeep lake + E.g.in mosses
200mm/a bottoms

© Dr. Diana Ochoa © Flavio Solis I—N © Flavio Solis

Legend Stratigraphy — Ove rall indication towards

Lithofacies ~~—" Erosional contact

. ; :I Regular deposition Parallel sand/clay layers sitional ¢ 1 1 it
[ Distal sedimentation Tl San e 1aYers, Depositional contact _h d d t
m— e o | semi-humid conditions
I Debis flow y sandclay layers, é. Filled fracture

) O o pen ) Pty s — Consistent with sediment-
I Voicanic input ] gradiational confacts

I Volcanic deposition F=] Smal st
o] disordered layers Palynomorphs

Abreviations Big clasts, disordered layers ., o I o g y o bs e rvati o n S

Lithofa. = Lithofacies ~ ¢/s = clay/silt ¢s = coarse sand ‘
Str. = Strategraphy ~ fs = ﬁne}sand fs = fine gravels [__] Structureless layers 7 _
Paleo. = Paleontology ~ms = medium sand ¢S = coarse gravels v Extended pollen results here Extended diatom results here

Diatoms
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LOG-A / Main Outcrop

Lithota,Sr Gminsizes |Tags | _Principal component « Detection of general paleoenvironmental changes during
deposition

« 34 samples measured (Paleolake: 31, Lake analogue: 3)

« PCA1 (70% total variance) and Ti, K, Ca, Ba investigated

XRF

 Results:

« Tephra values significantly different
- XRF measurement valid

« General little variety for PCA and single elements
- Overall stable conditions
- Consistent with sediment observations (desiccation cracks top + bottom)
- But: Modern lake analogue samples are comparable

1
Legend [ Parallel sand/clay layers, Stratigraphy Symbols
g - sharp contacts Y y

Weavy sand/clay layers, Regular deposition
=] sharp contacts :I . Pure ash

Distal sedimentation i
[ el sodmentafon | - polel erdcleylyers. [ Stump deposion Rewarked ash

I Detris flow small clasts, [ Debris flow deposition B Dobris flow

Lithofacies

disordered layers
I Volcanic input <2z Big clasts, disordered layers I Volcanic deposition Mass deposit 1 & 2
Structureless layers Black sand
~—"- Erosional confact . o
Abreviations Depositional contact White silt
LtIhOfa Lithofacies c s = clay/silt cs = coarse sand Extended

Str. = trafelq:aphy = fine sand fs = fine gravels !7 Filed fraciure Brown sand

Paleo. = Paleontology ms medium sand €S = coarse gravels results here

Generic deposit

0.005 0.01..0.015
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Sedimentology : Di
latoms
- lterative layering, fine distal grains / ‘ Conclusion ‘ + In-situ proxies

coarse delta grains: : :
> lake-, i.e. non-arid environment - Spectrum of (non-arid) habitats

 Desiccation cracks, debris flow:

- non-humid environment Po"?" _ _
+ Direct environment foodprint
Dating (OSL & Cosmo) - Potentially not local
« OSL-1(133x14ka), OSL-2 (115t16ka),
PE-24 (115+9ka): XRF
- Lake existence only in MIS 5e * Prevailing, overall stable
* PE-25(222+19Kka) & PE-23 (29+5ka) conditions (but low confidence)

-> Fluvial activity before and after

‘ Follow-up tasks ‘

Additional OSL results: Manual layer counting:
« Centre of deposit (OSL-1 « Estimate temporal
& -2 error overlap issue) repetition (ENSO-like?)

Contextualise against current literature
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" Bacqugund Modem lake Extended pollen results
Additions layering equivalent
st e Lo ‘d(
Overview

Large debris

flow clasts OSL values

LOG-A
extended
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3D lake overview
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Lithofa.|Str.| Grainsizes

Reworked ash

Pure ash

Mass of sand,
no layering

Mass deposit 3

LOG-A extended

Thicker brown layers
black layers more
sporadic

Layer contacts
more gradiational
to top

Slump 3

Slump 2

Mass deposit 2

Mass deposit 1

Legend
L f . Symbols
blz;iims:n(??rarsgilar Lithofacies Strati graphy y

within brown/white VL . ‘g Pa!ynomorphs D D-samp}‘es . Pure ash

sequence
[ Distal sedimentation
Slump 1 ~o Erosional contact == Parallel sand/clay layers, 2 Diatoms A L-samples Reworked ash

, sharp contacts ,
__________ ) [ Detrsfow Depositional contact ] Weavy sand/clay layers, O c-samples Bl vizss deposit 3
: sharp contacts Mass deposit 1 & 2

Back, corase I Voicanic input
riversand ; Parallel sand/clay layers, J iti
Filled fracture gradiational contacts (1 Regutar deposition B 5iack sand
! White silt

Small clasts, [ Slump deposition

Sequence of

thin white silt and . - D H
thick brown sand Abreviations disordered layers

pridiss Lithofa, = Lithofacies  ¢/s = clay/silt ¢s = coarse sand Big clasts, disordered layers Debris flow deposition
v Str. = Strategraphy fs = fine sand fs = fine gravels :l - Brown sand
Paleo. = Paleontology ~ms = medium sand ¢s = coarse gravels | [ | Structureless layers I Volcanic deposition Generic deposit

0.01.0019
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Gradational contacts in
Sharp contacts at lower higher elevations of
elevations of main outcrop main outcrop

- : % g

Background sedimentation layering
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Larger debris
flow clasts



Grainsize (mm,
e most/min./max)
Silt Analogue
Sand Analogue
Generic Analogue
Gravel sand 0.05/0.01/0.25
Generic deposit 0.04/0.01/0.2
Reworked ash (thick) -
Reworked Ash (thin -

Grain colours Rounding

Most: Yellowish white, Few: black, red -
Most: White, yellow Few: Black, red, brown
Most: Whiteish yellow, Few: black, red, yellow
Most: Yellow, Few: black brown, white - 1,2 few 3 123

Most: Yellow, Few: black, brown, white edgy, O 2 1,2, few 3
Most: white, yellow, Few: red, black, brown, yellow edgy,0 1,23 1, few 2.3
Most: white, yellow, Few: red, black - - -
Most: white, Few: Black red, yellow - - -
Most: Yellow, Few: black , white, reddish brown edgy, 0,1 1 few?2 3 1, few 2,3
Most: Yellow, Few: Red, black, white 0 12,3 1,2
Most: Yellow Few black, red, brown, white 0 1.2 1,2
Most: Yellowish white, Few: black, brown, red edgy, 0 123 1.2
Most: Yellowish white, Few: Black, brown, red edgy, 0 1,23 1,2 few 3
Most: Yellow, Few: black, brown, red, white edgy, 0 1,2
Most: yellow, Few: black, white, red edgy 1, few 2
Most: yellow, Few: Red, brown, white, black 0 1,2
Most: white, Few: Red, brown, black, yellow edgy, 0 1,2, few 3
Most: Yellow, Few: red, brown, white, black edgy, 0 1,2
Most: Yellow, white, Few: Red, brown, black edgy, 0 1,2
Most: yellow, black, brown, Few: red 0,1 1,2
Most: yellow, Few: black, red, brown - -
Most: Yellow, Few: Black, brown, red, white - -
Most: Yellow, white, Few: Black, brown, red edgy, 0 1,2,3
Most: Black, white, grey, Few: brown, red edgy, O 1
Most: Black,, Few: Red, yellow, white, grey 0 1 1, few 2
Most: Whitish yellow, Few: Black, Red -
Most: Black, Grey, Few: Red, yellow edgy
Most: White, Few black, yellow, brown -

Sphericity Shapes

123 123

0.07/0.01/0.2 -
edgy, 0 1,23 1, few 2,3

0.03/0.01/0.1

Generic deposit

0.05/0.01/0.15
| 0.03/0.01/0.15
| 0.03/0.01/0.2
| 0.05/0.01/0.2
|

0.07/0.01/0.4
0.1/0.01/0.6
0.03/0.01/0.15
0.05/0.01/0.15
0.05/0.01/0.2
?/0.01/0.4
0.07/0.01/0.4
0.05/<0.01/0.1
<0.01/<0.01/0.05
0.01/0.01/0.3
0.07/0.01/0.3
0.5/0.011
0.4/0.1/0.8
<0.01/<0.01/0.05
0.4/0.21
0.01/0.01/0.1

Generic deposit
Mass deposit 2
Mass deposit 2
Mass deposit 2
Generic deposit
Generic deposit
Mass deposit 1
Mass deposit 1
White silt

NN W=

Back Sand
Back Sand
| Generic deposit |

Back sand

White silt

1, few 2

el b b [PSIEOS S B W

0.05/0.01/0.2

Most: White, yellow, Few: Red, brown, black green

edgy, 0

1, few 2

(Generic deposit

0.05/0.01/0.1

Most: Whitish yellow, Few: Pure yellow, red, brown

edgy, 0

1, few 2,3

Generic deposit

0.05/0.01/0.4

Most: whiteish yellow, Few: reddish yellow, black

edgy, 0

12,3

White silt

0.01/0.01/0.1

Most: bright yellow, Few black, brown, red

0.1/0.01/0.3

Most: white, yellow., Few red, brown, black, green

edgy, 0

123

Generic deposit

0.1/0.01/0.25

Most: Bright yellow, Few: Reddish yellow, black

edgy, 0

12,3
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Modern lake equivalent
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Location
Sample Method Altitude Lat.
(masl) (°S)

IRS0 1770  17.6543
IRS0 1801 17.6543
pIRIR225 1770  17.6543

OSL input data and extended results

Radionuclide concentration Total dose CAMP

Long. U Th rate uncorrected De

(°W) (ppm) (ppm) (Gy/ka) (Gy)

Fading

J2days

(%/decade)

70.3113 ; : 1.80 £ 0.09 830+042 3.18+0.16 189.13+138 203 623+0.13

1.34 £0.25

pIRIR225 1801 17.6543

70 3113 ; : 1.62 + 0.08 L34 030 2 08 +0.16 216 31 4872

High fading rates for IR50 results, massive
error for IR50 OSL-2

- Excluded from interpretation

184 4.42+0.73

120 £ 12
70.3113 : : 1.62 +0.08 7.73+039 298+0.16 120.04 +7.54 184 10.64+£0.25 212+ 127
70.3113 : : 1.80 £ 0.09 830+042 3.18%*0.16 372.95 +33.48 20.3 133+ 14

115+ 16
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Label Measured "Be  Inheritance * Denudation rates (m.Ma?)"
(10° at.g™) (10° at.g™) ~1800 m a.s.L. ~2500 m a.s.l.
PE-27- 299=+0.16 1.9 (65%)
PE-27- 355+0.19 2.8 (79%)
PE-27-3 288+0.23 2.2(79%)

L 7. 20 + / 0/

Cosmo input data and extended results PEats  1oosolr 140w
PE-27-6 194+ 0.09 1.7 (90%)
PE-27-7 237+0.10 2.3 (96%)
PE-27-8 3.06+0.29 3.0 (98%) 2 1
2 Calculated subtracting the theoretical '°Be concentration ex-
pected for a 115 kyrs old profile (see Error! Reference
source not found. and text for details). Percentage relative to
the measured value is provided between brackets.
b Denudation rates calculated considering the inherited '°Be
and scaled for two scenarios of elevation of sediment source.

oo T (N LS N SN B B S R Y
2 2 W h Y = 2

Label Latitude Longitude Elevation Sheild. Mass ’Be "Be "Be/’Be 10ge ? Age®
(°S) °W) (mas.l) factor (2 (10* at) counts (10 (10° at.g™) (ka)
rface exposure dating

PE-23 -17.6568 -70.31133 1768 0.961 . 3.09 65 1.75+023 0.24+0.04 29+£5(4)

-17.65668 7031074 1791 0.984 3. 3 6.04 =040 1.04 =0.07 115=9(7)

- = y o] / Q7G e - . :2
17.65674 70 31047 1802 0.979 . 3. . " 1.87+0.11 0(14)

-17.65675 703101 1820 0.981 S0 3.66+0.18 +=37(24)
-17.65457 -70.31109 0.986 3. 2. 3346+ 1.73

-17.65457 -70.31109 0.986 . 2. 67.89 +3.54

-17.65457 -70.31109 0.986 .54 : 37.90+297

-17.65457 -70.31109 0.986 31: : 25.65+0.85 1.29+0.04

-17.65457 -70.31109 0.986 4.892 WK : 32.61+2.14 1.79 +0.12

-17.65457 -70.31109 0.986 2 2. 3749 =1.62 1.94 £0.09

-17.65457 -70.31109 0.986 . 2. 58.19+241

-17.65457 -70.31109 0.986 . . 5748 +541
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LOG-A/ Main Outcrop

Tags

Notes

Paleo.

Principal component 1

)

22 4
21
D14
573l Reworked ash
20 R - o7 5 o] |
_____ 33| |+ Pure ash n
i E‘ ul
193 | . o11]
Mass of sand,
18 no layering
[c12] £
17 L L] ‘9@
-»|010 Mass deposit 3 & .
-----------
16_
15.
14_5 Thicker brown layers
E black layers more
sporadic
13 é
. = g @)
123
Layer contacts
E more gradiational
1" to top
10 Slump 3
= Slump 2
9 3
c10
4 -»|L2 L2
8 D8 Mass deposit 2 ‘9{? ‘m@
’
1 R ©
........... »[C8
T -] R Mass deposit 1 Q@
7
6 3 | S Layers of coarse
EE e e black sand irregular
5 "7 1»e0s] | within brown/white
_ D7
5 4 sequence c6 ps D6
E Slump 1
4 3 P
‘g c4
3 4 Back, corase % @
riversand Og .
= 7
2 3
- Sequence of D4
— thin white silt and
13 thick brown sand @
layers, repeated u B
E above
2 | | I
Meter
=0.005 0 0.005 0.01_0.015

Extended pollen results

Sum total, Sum
no Charcoal | Charcoal

16 194

5 121

106

Nigrospora, Polypodiisporites

Cyperopollenites, Sporomorfo, Nigrospora

Clavainaperturidites, Clavapollenites, Cyperopollenites, Deltoidospora,
Echistephanocolporites, Echistephanoporites, Echitricolp(or)ites,
Foveomonocolpites, Foveotricolpites, Heterocolpites, Ladakipollenites,
Leavigatosporites, Malvacipollis, Monoporites, Perisyncolpites, Polylepis,
Polypodiisporites, Psilamonocolpites, Psilaperiporites, Psilapollenites,
Psilatricolporites, Psilatriporites, Psilatriporites, Retitricolporites, Rhoipites,
Rugustephanoporites

Cyperopollenites, Laevigatosporites, Spore indet, Tetraploa, Nigrospora

Clavainaperturites, Clavatricolporites, Cyperopollenites, Echistephanocolporites,
Echistephanocolporites, Ephedripitesmout, Laevigatosporites, M. annulatus,
Monoporopollenites, Perinomonoletes, Perisyncolpites, Podocarpus , Polylepis
Polypodiisporites, Psilatricolporites, Rhoipites, Striostephanoporites

Cyperopollenites, Echitriporites, Nigroespora, Podocarpus , Sporomorfo, Tetr

Fungi hifa. Nigrospora, Polypodiisporites, Tetraploa, Verrumonoletes

Nigrospora, Polypodiisporites

Nigrospora, Polypodiisporites

Methods and Results -- Additions -
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Ci

Lithofa.|Str.| Grainsizes | Tags Notes Paleo. Principal component 1 EXte n d ed d Iato reS u |tS

T N
22 9 Sample Elevation (m) | Amount Species
54 L3 16.8 4 , Hantzschia, Pennades, Surirelloides

|, G | Reworked asn 3” L2 8.2 3 Hantzschia,
20 =1, b p13 -
- I— ST | pureasn Agulacod!scus, Cymbell_a(2x), Cymbopleura, ,
193 -1 ol L1 7 16 Hantzschia, Ident, Paralia, Pennades, ]
& iogess ol Rhopalodia. Surirelloides (2x)
173 L3 g{ﬁ
D10 Mass deposit 3 k
________ \

163 4
15 Z

- . »
14_5 Thicker brown layers;

black | rs mor

13 E spa(fradalze s mere » \ -?;? : q
2] | = i @ 7 e - &

E Layer contacts Hantzschia (L3)

= more gradiational »
14 to top ©
10 7 2 Slump 3 5';’

c PR

E Slump 2 Q
CRE ..—--M’ 1,

= _»w: ‘ :
8 Mass deposit 2 Lw‘w-—y
7 .: Mass deposit 1
6 _— Layers of coarse

black sand irregular Cy mbella

— within brown/white
5 4 sequence R
4 —_ g Slump 1 - . o . 2

E ‘ eV ” - I3
3 4 74 Back, corase - } . v

4 riversand - ¥ | b

23 Sequence of \= . .

E thin white silt and - £> >

i rown san N .

13 / IIZVC(;: ?&pe;tecd . ”"’

= L above
0 4 = - -

Meter le/s[ s [mscs[fa[eg ap1 oo Paralia Surirelloides
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Extended XRF results
— o

Normalized CPS
e

Titanium Potassium Calcium
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