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Maya Geography Culture History

Geography (Middle America)

— Lake Chichancanab
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Geography (Yucatan Peninsula)
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Maya Geography Culture History

Architecture

Buildings
@ pyramids and temples
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Maya Culture
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Maya Geography Culture History

Architecture

Buildings
@ pyramids and temples

@ observations
@ ball courts
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Maya Geography Culture History

Architecture
Ball Court

Monte Alban, in the Oaxaca region of Mexico
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Maya Geography Culture History

Ballgame

Ballgame
@ resemble volleyball

@ with ritual association (winners or losers are sacrificed)
@ staked themselves (ending up as slaves)
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Maya Geography Culture History

Periods

Preclassic

@ 2000BC? to 250 ADP

@ first settled villages along the Pacific coast
@ ceremonial architecture (1000 BC)

2Before Christ
®Anno Domini, latin for "in the year of the lord"

Classic

@ 250 to 900 AD

@ city-centered empire consisting of independent city-states
@ zenith of the civilisation (800 AD)

Postclassic Period

@ 900 to 1511 AD (spanish colonial period began)
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Maya Geography Culture History

Collapse

Collapse

@ estimated popullation before the collapse 3 — 13 million
@ between classic an postclassic period, in 3 phases

e 760 to 810 AD
e to 860 AD
e t0o 910AD
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Maya Geography Culture History

Collapse
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Maya Geography Culture History

Collapse

Collapse

@ estimated popullation before the collapse 3 — 13 million
@ between classic an postclassic period, in 3 phases
e 760 to 810AD

e to 860AD
e to 910AD
@ different theories
e limited farmland, soil degradation (Bodenverarmung)
o disaster
@ war (invasion)
@ epidemic
e climate (drought)

Peter Barmet, Thomas Kuster, André Welti Maya and Climate



Climate ITC

Inter Tropic Conversion (ITC)

Abbreviations
@ ITC: Inter Tropic Conversion
@ ITCZ: Intertropical Convergence Zone
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Climate

Functionality

Inter Tropic Conversion (ITC)
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Climate

Functionality
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Climate

ITC over Middle America
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Geology

Sectional Drawing through the Yucatan Peninsula

oy el oM tkatan. Overview
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Geology

Karst Cave with Groundwater

@ access to groundwater is
rare

@ groundwater access is
importend factor for a large
population to survive
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Methods Gypsum Deposition 5180 Titanium Content

Methods

Sediment Core Analysis
@ gypsum (CaSO,) deposition
@ oxygen isotops (5*20)
@ titanium content
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VES Gypsum Deposition 680 Titanium Content

Gypsum (CaS0O,4) Deposition

Cores from Lake Chichancanab
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Methods Gypsum Deposition O Titanium Content

Lake Chichancanab

Lake
Chichancanab
e
- L 7
2N S flaniemo
955 | Lake s
bl r ’Dzm(hé Chichancanab
21° N r
sanDiego
B = e
19°50"
e N\
. \gsmerlca
20° N r Depth (m) sty S
Z " LaPresumid:
R 8 2 ’
b er
19° N+ L 4 iz a5
-6
-7
] L E N
-9
- -10
18°N T T T T T 7 T T 11
92° W 91° W 90° W 89° W 88" W 87° W 12
. . L, -13
Location of Lakes Chichancanab and Punta Laguna on the Yucatan 14
Peninsula 19°50'

| |
88°46' 88°45'

Positon of the depth transect of cores (white
squares)

Peter Barmet, Thomas Kuster, André Wel



Methods Gypsum Deposition 80 Titanium Content

Gypsum (CaS0O,4) Deposition

Cores from Lake Chichancanab

Why are Sediments from Lake Chichancanaba good Archives?

@ closed basin that loses a large fraction of its water by
evaporation

@ CaSO0Oy,q concentration near saturation

@ fallout of CaSOy if saturation is reached trought height
water evaporation during droughts

Peter Barmet, Thomas Kuster, André Welti Maya and Climate



Methods Gypsum Deposition 580  Titanium Content

Gypsum (CaS0O,4) Deposition

Gypsum Deposition
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Methods Gypsum Deposition 5180 Titanium Content

Oxygen Isotops (§*20)

Cores from Lake Chichancanab

Detection of Drought Periods with 5180

@ 0180 is a proxy for evaporation

@ enrichment of 80 during droughts, because 160
evaporates easier

@ isotopic signal is conserved in shells
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Methods Gypsum Deposition 5180 Titanium Content

Oxygen Isotops (§*20)
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by high 6180

@ drought periods
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Methods Gypsum Deposition 6-°0  Titanium Content

Titanium Content

Cores from Cariaco Basin
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Methods ypsum Deposition Titanium Content

Cariaco Basin
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Methods Gypsum Deposition 580  Titanium Content

Titanium Content

Cores from Cariaco Basin

Why is Cariaco Sediment a good Proxy for Precipitation?

@ anoxic
@ undisturbed sediment

@ reflects variations in riverine input and the hydrological
cycle over northern tropical South America
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Methods Gypsum Deposition 580  Titanium Content
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Results
Results

5500BC
475BC

250BC
150BC
250AD
600 AD
760 AD

800 AD

910AD
1060 AD

500BC
250BC

150BC
250AD
600 AD

850 AD

990 AD
1100 AD

relative wet

drought period (before the rise of Maya
civiliation)

wet

drier period

good climate conditions

begin of a long dry period

begin of the TCD, worst drought since the
last 7 000 years

zenith of the drought and collapse of the
civilization

second drought period

third drought period

= period 800 to 1 000 AD was the driest of the middle to late
Holocene. This matches the period when the classic Maya

civilisation collapsed.
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Results
Results

dec. A™C or inc. solar Cyc|e
L L L L L

Droughts cycle

— shows a
L - periodicity of 206
] . years which could
be forced by the
solar cycle (solar
cycle 208 years).

@ drought
(5180)

@ solar cycle
inc. E/P (Al4 C)

Calendar years (A.D.)
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Discussion

Discussion

@ between the very dry periods there were about 50 years of
less dry times, put Maya civilisation couldn’t regenerate
during them.

@ last drought didn’t correspond to the last collapse period

@ solar radiation differs only a little during the solar cycle
(1%0). How can the big impact on the precipitation be
understood.
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