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Rainfall Seasonality and Monsoons
The areas considered monsoonal in the modern world are defined on many more meteorological parameters than
just rainfall seasonality and include air pressure and the timing of the start and end of the wet season.

Also, there are many ways of defining rainfall seasonality and some, like the wet/dry season rainfall ratio shows
areas with high ratios well outside the monsoon regions and areas with low ratios within them.

Meteorologists have also subdivided
the Asian monsoon system as here by
Wang and Lin (2002) based on an
array of meteorological parameters
not preserved in isotopes or
sediments.

Each monsoon system has its own unique characterisDcs in terms of the Dming and duraDon of rainfall, the
distribuDon of rainfall, temperature regimes etc.

Molnar, Boos and BaCsD, (2010)

To operate eﬃciently leaves have to be adapted to
their immediate environment, especially climate.
Climate varies with alDtude, aspect, and the seasons.
Climate includes variaDons in temperature, rainfall,
and humidity.
Leaves exposed to monsoon climates have to be
parDcularly well adapted to the seasonal extremes
they experience across all climate variables
simultaneously.
These adaptaDons give rise to unique monsoon
‘ﬁngerprints’ encoded in leaf architecture.

To read these ‘ﬁngerprints’ we describe woody
dicot leaf form using 31 character states. The
most complete published global data set is that
of Yang et al. (2015) from 378 locaDons
worldwide.

Paleo-positions
of some key
fossil floras
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Eocene
1. Maoming Basin
2. Changchang Basin
3. Gurha
4. Liuqu
Oligocene
1. Shangcun (Maoming)
5. Tirap
6. Qiabulin

ODSN Paleogeographic reconstructions: ochre - 50 Ma, grey - 35 Ma

Paleogene Asian Monsoons?
North American Monsoon
No Monsoon

Paleogene fossil leaf assemblages from India and
China display leaf trait spectra typical of the
modern Indonesia-Australia monsoon; a
monsoon system reﬂecDng seasonal variaDons in
the ITCZ unmodiﬁed by orography.

Indonesia - Australia Monsoon

EAM - East Asia Monsoon,
I-AM - Indonesia-Australia Monsoon,
NAmM - North America Monsoon,

7

NMS - no monsoon,
SAM - South Asia Monsoon,
TA - transition area.

Fossil assemblages are numbered as follows:
1 - Changchang,
2 - Youganwo,
3 - Huangniuling lower,

South Asia Monsoon

4 - Huangniuling upper,

Maoming Basin

7 - Shangcun

East Asia Monsoon

5 - Gurha 39 m,
6 - Gurha 72 m.

Northern India

Modiﬁed from Spicer et al., EPSL, 449:61-68 (2016)

Paleogene Asian Monsoons?
Paleogene fossil leaf assemblages from India and
China display leaf trait spectra typical of the
modern Indonesia-Australia monsoon; a
monsoon system reﬂecDng seasonal variaDons in
the ITCZ unmodiﬁed by orography.

EAM - East Asia Monsoon,
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I-AM - Indonesia-Australia Monsoon,
NAmM - North America Monsoon,
NMS - no monsoon,
SAM - South Asia Monsoon,
TA - transition area.
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Fossil assemblages are numbered as follows:
1 - Changchang,
2 - Youganwo,

Changchang Basin

3 - Huangniuling lower,
4 - Huangniuling upper,

Maoming Basin

7 - Shangcun
5 - Gurha 39 m,
6 - Gurha 72 m.

Northern India

Modiﬁed from Spicer et al., EPSL, 449:61-68 (2016)

