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Biodiversity as maladapted artifact 
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It Wasn’t Always



Successful Maintenance for Biodiversity



Spanish supply road from 
Mission Santa Clara to

Mission Santa Cruz
Opened August 1791
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200 Years of “Abuse” and Neglect



French BroomFrench BroomFrench Broom

Tall
Oats
Tall 
Oats
Tall 
Oats

Italian ThistleItalian ThistleItalian Thistle

Rattlesnake GrassRattlesnake GrassRattlesnake Grass
Foxtails and Rip Gut
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Every Year

Weeds and Succession 
Suppressed Germination of Over 80% of Local Plant Species



Spring 1990

Uninterrupted Perennial Succession Destroys Biodiversity
And Accumulates Fuel



The Glenwood Record as Historical Benchmark
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Initial Conditions



June 2011



To have native annual cover, ALL exotics MUST die
Our seed bank was a weed bank… Kill that too
The Onion of Layered Exotic Dominance
Uninterrupted Perennial Succession Destroys Biodiversity AND Accumulates Fuel
But you can’t kill everything!  Yet everything has exotic seed under it.
Perennial Resistance vs. Purging by Repeated Disturbance
Sample the landscape and expose by segment
It Still Takes Insane Micro-Scale Weeding
Post Emergence, Stimulated Pre-Emergence, and Bimodal Germination
Understanding Aboriginal Management
How to Fit those Systems to the Way We Live
The Economics of It All
Comprehensive Boundary Conditions
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Moisture Retention via Epigenetic Adaptation 
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Multilayered Diazotrophic Annual Understory



Us v. US:  This Is What You Get



This Place Had Been Nuked





* Large patches of O. pes-caprae have only been found on neighboring properties
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Cat’s Ear
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Mouse-eared
chickweed
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Scarlet Pimpernel

The Lurking Evil One

O. Micrantha
Hop Clover

Oxalis pes-caprae

Onion of Weeds 
Suppressing Other Weeds



The Onion Is Multi-Dimensional Light
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February 2015

(1 pod/plant X an average of 10 seeds/pod)4

=  10,000 seeds/plant season

Cardamine hirsuta (Bitter Cress)
Five Weeks from Seed to Seeding
Four crops per season

The Botanical Record Cannot Be Trusted



Nobody Knows, But It Wasn’t Here



v. ciliolatum

v. discolor

April 2017

A Genetically Identical Invasive
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A Genetically Identical Invasive



This Forest Was Not Here



March 2016 – Note how much more 
vigorous is the Gilia in this photo 
than the prior page.

Cooked Area

Singed Area

March 2016

An Herbaceous “Forager Pit”
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Indicators of Aboriginal Proto-Agriculture
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Olive tree, probably 
planted by the Spanish

Skullcap patch

April 2015 Image from Google EarthC

Remains of Spanish Trail

Death Camas
Blue Dicks

Soap Lilies

50 feet

Prehistoric Drainages
Possible Camp Site

Ceanothus Fuel Patches
Clover Monoculture
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Adaptation of Diazotrophic Bacteria 
For Strain-Specific Symbioses



Charcoal Amendment 
For Molybdenum Retention



June 2017 – Boot for scale

Camissonia micrantha…
As a Commercial Forage?



May 2017



Native Plants Demanding Control Limits



An Unreported Nitrogen Cycle: 
Cudweeds in Sandy Soils
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