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Some Conclusions:

1.You have to look really hard to find examples of 

undisturbed soils.  

2.The parent material signature can last a long time;  subtle 

inherited features can have dramatic long-term consequences 

for ecosystems.

3.Ecosystems and soils can get stuck in resilience traps.

4.The longer the time scale, the more the soil productivity of a 

landscape depends on: 

(a) episodic or continual geochemical rejuvenation  

(b) creating and maintaining biologically-useful porosity



Using pedology to understand soil change & resilience:

Ålook for natural experiments that show us how soils change, 

and how quickly

Åcan we identify soil properties that act as switches, 

controlling the direction and rate of change?

Åare there thresholds for properties beyond which soil 

changes are irreversible?

Åis resilience always a good thing? 



Chronosequences:

òHuman life is too short to monitor a natural ecosystem much 

beyond its inception.  We must resort to splicing together sites 

that are apart in space and time.ó

Hans Jenny, The Soil Resource (1980)



The ChronosequenceGold Standard:

Chadwick et al. (1999) Nature 397: 491-497.



.... with some irreversible trends as weathering and soil formation 
proceed in a moist tropical climate: 

Substrate age (ka)

In 4 million years:  10 m basaltic lava ­ 1 m soil

Vitouseket al. (1997) GSA Today  7: 1-8



How relevant is this to higher latitudes?

Three important differences!



Increasingly extensive continental glaciations over past 2.6 million years ....

Barendregt& Irving (1998) 
Can. J. Earth Sci. 35: 504–-509



http://www.nasaimages.org/luna/servlet/detail/
nasaNAS~10~10~70899~176155:Dust-Storm-off-Alaska

High influx of unweathereddust 
from glacial aeoliansystems .......

Dust storm, Slims River delta, Kluane
Lake, Yukon (July 2009)



Soil organic carbon content 
peaks in discontinuous 
permafrost zone ......

Swanson et al. (2000) Géographie physique et Quaternaire 54: 157-167.

... but also in 
wet maritime 
climates



Experiment #1: 
Annual push-moraines, 
Castle Creek Glacier, BC

Beedleet al. (2009) Geophys. Res. Lett. 
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