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Fire drivers through time

Fire history
Cretaceous recreation (D. Henderson)

Charcoalified plants
●

Ignitions: Lightning, volcanoes

●

Oxygen: Plants

●

Fuel: terrestrial plants

Silurian
(444 - 416 Ma)
Scott 2018
Fossil charcoal (low intensity fires) Glasspool, 2004

Carboniferous (290-354 Ma):
very freq fossil charcoal; high [O2]

Cretaceous (65-145 Ma): gymnosperms
replaced by angiosperms (+flammable); high [O2]
Tertiary (1.8-68 Ma): megafauna extinction (K/T),
Miocene seasonality → fires (expansion of C4 grasses)

Quaternary: hominids,
megafauna extinction (mammoths)

Fuel changes
[Berner 2006]

[O2]a changes
Climate changes
Pausas & Keeley 2009 BioScience

Many plants evolved with recurrent fire

C

Fire and adaptive traits
How plants survived and reproduced under recurrent fires?

2. Thick bark

3. Seed bank (storage) & postfire germination
3a. Soil storage, fire-stimulated germination

•
•
•
•

Good insulator
Survival
Low-intensity (surface) fires
Epicormic resprouters and in nonresprouters

Mother plant (dead)

Offspring

Ulex parviflorus, 1 yr postfire

Pausas 2015, Bark thickness and fire regime, Funt Ecol. 29

3. Seed bank (storage) & postfire germination

4. Fire-stimulated flowering

3b. Canopy storage (serotiny), fire-stimulated seed release
Serotinous cones

Pinus halepensis

Narcissus triandrus
subsp. pallidulus, C Spain

Gladiolus illyricus, 7 months postfire, E Spain

Well adapted to high intensity crown-fires

Rodophiala advena, Chile

5. Flammability

Therefore

Variability in the ability to start and to spread a fire
The case of pines

●

●

Wildfires has been on Earth for long and have been recurrent
enough to have shaped many plants; and our biodiversity
A world without wildfires would be less diverse

What benefits wildfires provide to humankind?

Pinus halepensis

Branch retention
Serotiny
Crown fires

Pausas et al. 2017 J. Ecol.; Pausas 2015, Trends Pl. Ecol.

D

Self-pruning
Thick bark
Surface fires

Pinus nigra
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Ecosystem Service (ES)

Millenium Ecossystem Assessment 2005

Ecosystem Services: regulating
Regulating services: regulation of ecosystem processes

Enhance flowering and pollinator activity; C

Fire effect

Pest control, humans, livestosk, wildlife; E,C

Pollinators

Negative

Reduce catastrophic wildfires; E, C

Carbone et al. 2019 GEB

Positive

Ecosystem Services: cultural
Cultural services: non-material benefits

Fire Dreaming, by Malcolm Maloney
Jagamarra, www.aboriginalartcoop.com.au

Spiritual, inspiration; E

Ecoturism, recreational hunting in open spaces; C

Knowledge on ancestral fire management techniques; C

Questions for FireLinks
●

Wildfires burn plants: where are the plant ecologist in FireLink?

●

Fires in non-fire-adapted ecosystems? Loss of resilience?

●

Can we maintain biodiversity, ecosystem processes and services?

●

What are the sustainable fire regimes for each ecosystem?

●

How can we shape fire regimes to be sustainable?

●

Al least, could we (WG2?) document, map, quantify changes?
–

Ecosystem state shifts? Resilience?

–

Biodiversity losses?
Low flammability

Forests

Under wet periods
Tree
recolonisation

High flammability

Infrequent
crown fires
Under extreme droughts

Shrublands
Frequent
crown fire

