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It’s important both to appreciate the past and

to anticipate the future.



It was a time of Mastodons 

and other large mammals.



Many Scientists believe we are in the midst 

of the Sixth Mass Extinction of life on Earth.  
The last one took out the dinosaurs.  

Will humankind survive this one?



Biodiversity refers to the variety of forms of life 

from genes to species to ecosystems.
Over 50% of plant species and nearly 50% of land vertebrates are found in 36 biodiversity

hotspots that cover only 2.3% of the earth.



San Francisco lies within a 

Biodiversity Hotspot

• Major urban area with 

many conservation issues

• An educated population 

concerned about 

environmental issues

• A hub for innovation 

with a track record of

finding solutions



Main Causes of Extinction

• Habitat destruction & 

fragmentation

• Overkill and over fishing

• Introduced species

• Chains of Extinction

• Human-Caused Climate 

Change!
Habitat destruction caused 

extinction of the Xerces Blue 

Butterfly.

The Xerces Society, an 

international  conservation 

organization, is named for this 

San Francisco butterfly.



Why should we care?

Biodiversity provides services for 
everyone.

Ecosystem services including:

• Pollination of plants

• Control of pest species

• Resilience from climate change and 
unpredictable events

Biological resources including:

• Medicinal resources and pharmaceuticals 

Social benefits including: 

• Education and research

• Encounters with amazing and sometimes 
beautiful creatures

The San Francisco Forktail Damselfly,

A mosquito predator.

The Western Bumble Bee,

Glen Canyon Park 1978



Most large animals are extinct in the City. 

Food webs and processes have changed.

A few survive

The only bears in SF are now in

the Zoo and the financial district!



The Mission Blue  Butterfly was

listed as endangered in 1970s.

In San Francisco, It survives on Twin Peaks.

The San Francisco garter Snake no longer

occurs in San Francisco, except in the SF Zoo. 



There also are  

winners! 

Unfortunately, many 

of them are invasive 

species.



Invasive plants are a serious threat 

to San Francisco’s biodiversity.

Bermuda Buttercup

Oxalis pes-caprae



Much has been lost, but there is still time to take action!

Poster by Nancy Morita



It’s not all bad news! San Francisco 

still is home to many species 

• My graduate students 
Pedro Morgado, Misha 
Leong, and Theresa 
Shelton found 128 
spider species in the 
Presidio alone!

• Important predators, 
not a threat to humans



San Francisco is also home to many 

species of bees.

• 66 species still exist in the 

Presidio, 64 are native.

• The original number in SF is 

unknown; however

• Loss of pollinators is a 

major concern worldwide; 

at least half the SF bumble 

bees have been lost.



Once thought extinct in the wild,  the Franciscan Manzanita 

was recently rediscovered in San Francisco.



Government, non-profits,  businesses 

and common citizens can all make a 

difference.

The Green Hairstreak inhabits our remaining 

sand dune habitats. 

The Western Tiger Swallowtail 

inhabits of the canyons of 

Market Street.



Crissy Field 

Before - a deserted landing strip and

rail yard.  Bee Richness = 0

After restoration- a bay wetland.

Green infrastructure protecting against 

Oncoming sea level rise

Habitat for 20 Bee Species and 

many other native plants and animals.

Images courtesy the Presidio Trust

Habitat Restoration works!



Green buildings also provide habitat and 

ecosystem services.



San Francisco’s natural areas are great places to experience nature.

My backyard, Glen Canyon Park!



It’s a lucky child who, early on, gets hands-on 

experience with nature.



In the future, most children will experience biodiversity

in cities, not wild lands or rural areas.



…but, children deserve to experience 

nature hands-on, not from a distance. 



Wonders of nature occur within 

the city limits of San Francisco





Take Home Messages

• Biodiversity provides many services for all 

of us including resilience in the face of 

climate change.

• All our children deserve to experience 

biodiversity in their neighborhoods.

• Working together, worldwide, we can 

prevent a sixth mass extinction.

• San Francisco can be a leader in finding 

solutions to the biodiversity crisis.


