Paleozoic

Silurian

Charred remains of low-growing vegetation of the

(440 Ma) earliest stomatal bearing plants, plus charred
indicate a | surface fire
(Glasspool et al. 2004)

Carboniferous
(345 Ma)

Mesozoic

Jurassic

Py forests persisted with
(395 Ma) frequent fires that burned shrubs desiccated
during the dry season (Cressler 2001)

Laminated deposits record fires 3-35 yrs in
pro-gymnosperm communities under
a monsoonal climate

Wetland lepidodendron forests with fires
105-1585 yrs, charred apices indicate
crown fires (Falcon-Lang 2000)

Gymnosperm forests with tree ring patterns
(195 Ma) of a mediterranean climate — mild
winter rain and summer drought, charred
fragments provide evidence of light surface fires
(Francis 1984)

Allen (1998): Cretaceous landscapes with ‘fire-adapted
“chaparral-like shrublands” (conifers, cycads, ferns) that
supported diverse dinosaur faunas and with abundant
evidence of periodic fires.

Charred remains interpreted as fire adaptations,
including serotinous cones, fire-stimulated hard seeds,
and highly sclerotic fern indusia that were dropped
when heated by fire.

(Krawchuk et al. 2009)

Fire Regime

Fuels consumed
Fire frequency
Fire intensity
Fire season

Fire response
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Recruitment on fire-prone landscapes

—Q1: Continuous vs delayed recruitment
e.g. Rhamnus vs Ceanothus

No postfire recruitment Pulse of postfire seedlings
(postfire obligate resprouters)  (postfire seeders)

Euscs |




Recruitment on fire-prone landscapes

—Q1: Continuous vs delayed recruitment
Many theories:

1) Lack of postfire seeding is a reflection of
pre-MTC origins, i.e., “non-adaptive
...ecological phantoms...unchanged in the face
of changing ecological conditions”

2) Fire-prone landscapes provide multiple
selective peaks favoring both continuous and
delayed reproduction

Macro-fossil record

Ceanothus

Cercocarpus
Fremontodendron

Garrya

Heteromeles
Mahonia
Malosma
Prunus
Quercus
Rhamnus
Rhus
Ribes

MmTC

Spatial and Temporal Distribution of Drought-Prone Patches

‘Aseasonal’ climate Winter-drought climate

Typical year

Anomalous year

Tﬁnmer-d rought cIimate/

(Keeley et al. 2011)

(Bhaskar, Valiente-Benuet & Ackerly 2007)

Aridity

Obligate
resprouters

Genetic
turnover

Postfire
seeders

Resprout Drought
mortality | | tolerance
Seedling
survivorship

Climate
fluctuations

Obligate Facultative

seeders

Obligate

resprouters seeders

(Keeley, Bond, Bradstock, Pausas & Rundel 2012)

Bhaskar, R., Valiente-Benuet, A., & Ackerly, D.D. (2007)




Stresses or aits Obligate resprouters
(se Table 3.1)

Water stress mode:

Origin carly Tertiary - Quaternary

“ many from both have

@ (Keeley, Bond, Bradstock, Pausas & Rundel 2012)

Recruitment on fire-prone landscapes

—Q2: Facultative vs obligate seeding
e.g. Ceanothus subg vs Cerastes subg

Recruitment on fire-prone landscapes

—Q2: Facultative vs obligate seeding

Factors selection for obligate seeding
Analogous to tradeoffs between semelparity
and iteroparity (where fire cycles ~ annual)
Charnov & Shaffer (1973) iteroparity
selected for when P/C >>1

Resprouting success is high and/or
Seedling recruitment success is low

N2

Aridity

Obligate
resprouters

Postfire
seeders

Resprout Drought
mortality | | tolerance
Seedling
survivorship

Climate
fluctuations

Obligate

Facultative

resprouters seeders

Obligate
seeders

(Keeley, Bond, Bradstock, Pausas & Rundel 2012)

Recruitment on fire-prone landscapes

—Q3: Soil storage vs canopy storage
e.g. Adenostoma vs Protea




Recruitment on fire-prone landscapes

—Q3: Soil storage vs canopy storage

Why the discrepancy in distribution of serotiny
between northern and southern hemispheres?

Many theories:
1) Higher rainfall predictability favors serotiny

2) Higher surface seed predation favors serotiny

Spacies
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