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Tectonics, Climate and Evolution



Millions of years

~ Homo sapiens

H. neanderthalensis |

H. heidelbergensis

| — H. erectus

H. antecessor

H. ergaster

H. habilis

K platyops s I

Anatomically modern Homo

Au. bahrelghazali

Pre-modern Homao
Transitional hominins
Megadont archaic hominins
Archaic hominins

Possible and probable early hominins
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P. boisei
H. rudolfensis

P. robustus I

Au. garhi
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. P. aethiopicus

Au. africanus

I Au. afarensis

AuU. anamensis

Ar. ramidus
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Ar. kadabba
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I O. tugenensis

S. tchadensis
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Trauth et al., Science 2005 and follow-up publications



Colors of Climate Change



Terr Flux
(9 cm2 kyr'1)

Climate Transitions and Human Evolution

Two-5tep Intensification of Walker Circulation Termination of Permanent El Nifio
at 1.6 and 2.2 Ma at 34 Ma

(A) Dust Flux

|
Breakpoint 1.9+0.2 Ma

(0.40) | 3.15 3.35 | (B) Central Tendency

(1.50) (3.45) (4.55)
| | | | (C) Dispersion

Data from deMenocal 1995; reanalyzed by Trauth et al,, QSR 2009; Donges et al., PNAS 201 |; Berner et al., in preparation
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Climate Change and Change in Food Production

Early Herders | Fisher-Hunter-Gatherers

African Humid Period (~15-5 kyr BP)

‘ Younger Dryas

| | | | | 415
1000 |
1 410
2000 | 4 405
. N
3 - 1 400 §
® 3000 | E,
[
3 4 395 8
O - ; o
‘ 3
- ' <
4000 '1 ~14 short 1 390
i J “ ’m (20-50 yr)
L WF droughts 4 385
5000 |
| 1 | | | | | 380
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

Age (cal kyr BP)

Foerster et al., Quat. Int. 2012; Trauth et al., | Human Evolution in press



K+ Counts

Detecting Climate Transitions using findchangepts

AHP

Potassium Record of CBO1
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Trauth et al., Quaternary Research 2018



Detecting Tipping Points and Early VWarnings

Tipping Point at the

Dry Climate  Termination of the African African Humid Period

(25—30% wetter than today)
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Trauth et al,, Quaternary Research 2018



Recurrence Plots/Recurrence Quantification Analysis

8.5 Diagonal lines
depicting deterministic
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Trauth et al,, Climate Dynamics 2019
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Hyperspectral Imaging of Lake Sediments

Fe3*-O bounds of Chew Bahir Sediment Core CB-03
HySpex 560 nm of 300-360 cm, 200—260 cm, 20—-80 cm core depth (bottom to top)

Schidrman, Foerster et al,, in preparation



Quantification of Charcoal in Lake Sediments

Trauth, MATLAB Recipes for Earth Sciences, 4th Edition, 2015



Counting Pollen using the Hough Transform
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Trauth, MATLAB Recipes for Earth Sciences, 4th Edition, 2015
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Unmixing Sediment Composition from Sat Images
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Ebert, Riedl, Trauth, unpublished results



Data Analysis Books with MATLAB



Martin H. Trauth
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Collecting, Processmg
and Presenting

Geoscientific

Information

MATLAB® and Design Recipes
for Earth Sciences

Second Edition

EXTRAS ONLINE @) Springer

Martin H. Trauth 7

MATLAB® Reapes
for Earth Sciences

Fifth Edition
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