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85 miles

California’s Biodiversity in Context
a. CA is a state of extremes

• Mt Whitney 
and Badwater 
in Death Valley 
are the highest 
and lowest 
points in the 
contiguous 48 
states, 
respectively

Death Valley

Mt Whitney



• oldest
o Methuselah, a Great Basin Bristlecone 

Pine is the White Mountains of CA is the 
oldest living tree in the Western 
Hemisphere at nearly 5,000 yrs old

• largest

o the General Sherman Tree, a 
Giant Sequoia, is the largest tree 
(by volume) in the world

• tallest

o the Coastal redwoods are the 
tallest trees in the world



b. California is one of Earth's 25 biodiversity 
hotspots

• 30,000 species of insects
• 63 species of freshwater fish
• 46 species of amphibians
• 96 species of reptiles
• 563 species of birds
• 190 species of mammals
• more than 8,000 species of plants, 

many of which are found only in CA

c. California has the largest number of endemic 
species out of all 50 states

• geographic range: area within which a 
given species may be found

o geographic range is not static, 
as plants and animals are 
constantly probing the 
boundaries of their range 

• endemic species are naturally and 
exclusively restricted to a particular 
locality or region 

Numbers of vascular plant taxa (sensu Ornduff et al.; circa 2005)



o Mediterranean climate



 Torrey pine

o ex. of CA endemics

 San Diego Thorn Mint

 San Diego Horned Lizard

| World'Blood-Squirting Lizard s Weirdest - YouTube

https://www.youtube.com/watch?v=GgB4u6Mgy2M


South Coast Bioregion



Rare, Threatened and Endangered San Diego Species
Category Rare Threatened Endangered

Plants Orcutt's hazardia San Diego thornmint San Diego ambrosia

Brand's phacelia Peirson's milk-vetch Del Mar mazanita

Tecate Cypress Encinitas baccharis coastal dunes milk-vetch

Torrey Pine thread-leaved 

brodiaea

Nevin's barberry

Cuyamaca meadow foam Otay tarplant Orcutt's spineflower

Cuyamaca larkspur spreading navarretia salt marsh bird's beak 

Cuyamaca downingia San Diego button celery

Parry’s tetracoccus Mexican flannelbush

Dehesa beargrass willowy monardella 

Little mousetail California Orcutt grass

Otay lotus San Bernardino bluegrass

Otay manzanita San Diego mesa mint

Otay ceanothus Otay mesamint

Gander’s pitcher sage Gambel's watercress

Cedros island oak

Monardella 

Invertebrates Hermes copper butterfly San Diego fairy shrimp

Thorne’s hairstreak 

butterfly

Quino checkerspot butterfly 

Harbison dun skipper 

butterfly

Laguna Mountains skipper butterfly

Riverside fairy shrimp

Fish desert pupfish

tidewater goby

unarmored threespine stickleback

Southern steelhead 

Amphibians arroyo toad

California red-legged frog

Reptiles none none

Birds mountain plover Bald eagle Least Bell's vireo

yellow-billed cuckoo California 

gnatcatcher

Southwestern willow flycatcher

Belding's savannah 

sparrow 

Western snowy 

plover

brown pelican

short-tailed albatross

light-footed clapper rail

California least tern

peregrine falcon 

Mammals Southern sea otter Stephens' kangaroo rat

Peninsular bighorn sheep

Pacific pocketmouse

Harbison’s Dun Skipper

California gnatcatcher

Pacific pocketmouse

California brown pelican



• the current rate of species extinction 
exceeds the background extinction 
rate prior to the emergence of modern 
humanity

the biodiversity crisis
• biodiversity at all scales of life is 

currently being threatened
 genes
 species
 natural ecological processes
 evolutionary processes 
 ecosystems

• if the current rate of biodiversity 
loss continues, we will experience 
the most extreme mass extinction 
event since the K-T extinction event 
that ended the age of the dinosaurs



• land use change is the primary driver 
of habitat loss and ecosystem 
degradation-it greatly exacerbates 
most of the other threats to the 
environment
o accelerated rates of land use 

change can be attributed to 
geometric growth of human 
population, which has increased 
six-fold since the 1800s

o overall, the human footprint is 
detectable across 83 percent of the 
land area in the world, excluding 
Antarctica

• synergistic effects between habitat loss, 
habitat fragmentation, and climate change 
can compound the effects of habitat loss 
on biodiversity



•Key Objectives

•1 Protect & restore biodiversity

•2 Expand access to nature

•3 Mitigate & build resilience to climate change

•Pathways to 30x30 Cailfornia Accelerating Conservation of California's Nature (s3.us-

east-1.amazonaws.com)

•California 30x30 Final Report Appendix A (s3.us-east-1.amazonaws.com)

•San Diego-page 42-50

https://ago-item-storage.s3.us-east-1.amazonaws.com/8da9faef231c4e31b651ae6dff95254e/Final_Pathwaysto30x30_042022_508.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJf//////////wEaCXVzLWVhc3QtMSJIMEYCIQD9T3U2X2oi0Wn0aXoYKQMqg9FhbPJJXYIFPbrQbqMKxQIhALggI7RhLu5oq7invf2cQTqpGWPyZbzSmGbEYktzCxbgKtYECOD//////////wEQABoMNjA0NzU4MTAyNjY1Igzmdyu4ltVnQFvNzMYqqgRfS0aa/5HJA2lqgz6jE%2BWllyV1vtxSZD8dR9EVYqUDJ3CI1ffqze%2BlavrbonViGRXVy5ZIiyq3sWLeSZZaA1o8EFZuqGGNqcpJ4xLQKmy9vCRCf%2BZwXdETuvn2nqE17cv22ihyTCf0jEQILV07QlP2OiD%2Bce/QNSC8u72ucVkwCPEleJoj7SYxqBOMW%2BDEgcMtrmng1e/YBccuglHqUbLZVxDaQL4OIUheasO70zTqzcqv9RKL%2Bv7sDgsm4ABD0JrS4I%2B%2BpRdgTyh%2BzgB8o6erOObLvx/Aam7MdrZhIA9vbNZdo%2B2XsKhK%2BzsFOpRezXZAc0YRsidbzOb0NEicvWsrwHam80zD6yYYI8faX01iioMPSWm%2BzkWfSlygfa1MZloug6YKbA7mVahsewHGcdeAUorAh5c679iVJdbEgxmraTHc4UCpJaVRebcyNwAn8OraMK/hb7sIfXeMs/vmCoOv6B6ak1iH6PC8cmqhBt2DBcebaV7tGkevm/3vtcuvZWV0/Fs2qsAaebvFWKsKxy5p12L8kKNOUOHhxc7cLWDpJLOGmho9eA12t7j77ekYq%2BD2FASXv4fjzpzpZ1a1i3GMRqkBDQTP1Kugno4%2B1RSjJ4xVYFF7QOXX6vSqntnWK/FeypTV3g7UC5cXk0oLY%2B3piSdYHMCZEm02ah929zz%2Bfix2oXlbq/MMmyWmA/IciTpfXjKyscivhA%2Bb9krbfVB2WtDB/67VOq8RGjDP2tKdBjqoAYAfPzYrBHA1rK%2Bs2ViAtpxOaHf0X7JzV42/qgArtXoTwlRuTkwh4sZGPEJk/BHYPd0VWPDlyi07cJnfG9IwjunGthdxipEbgeQN09Lq689A6ADhpIbFLRG91Vtai%2B/Xx59abL1g0D068MYWILQszB5HWqi0sXSJtCk34qhbgEbTGUeD2GjUGw6IJBnO0pE8Q0/y9m/rOeMwN18jdhozinY6jDwL/W1BzQ%3D%3D&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230103T232151Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAYZTTEKKEQRU4WMMY/20230103/us-east-1/s3/aws4_request&X-Amz-Signature=e27a19c8434593d26fc3fd821af71ebd8737386daeed0f29ad3f6b535af4fbd3
https://ago-item-storage.s3.us-east-1.amazonaws.com/58143795071f4fa4b22b35276cc38501/Final_30x30_Appendix_A_Regional_042122_508_reduced.pdf?X-Amz-Security-Token=IQoJb3JpZ2luX2VjEJf//////////wEaCXVzLWVhc3QtMSJHMEUCIDGvf3L7qtLi%2BLAg2iERGjHMDrO82cfvXJ/3FKzNAFtzAiEA65vN8LcRcoEKKlO9gLZF6r/6cZGhx/T1aYTI/Z7Gs5gq1QQI4P//////////ARAAGgw2MDQ3NTgxMDI2NjUiDJIlEEXISpjL6X3x/iqpBGO1sor3p14AN2qvOY3fMdIYOuIJ9Pgh4JB4kbq1AOUzCBPl/L/pElXr773O3PBRMJp/HogubFfxufRsPlMNRHCEd2noldZhNRsMOwZZ6F0WZw5/UscF4BXwz2yDKhFIwmJrnRNNIuSEan9aChKEtaztbQW4T4X/iL8XW%2BiAL3D05wAAdP/ne5MhmwKMQZhyEf4PmqDWnLpxTKLaVkEz6Vg8sNunn8gZbsZiaydAjHak9WWr7MLIFweoSB3hH9FMix/SvjTfPlURupRNYTnYKMWmktHtkmVwTjlZ6Wm9o4FbDDCj97r6Jupj5AmRHcCDMquPicpl5uBeIEK6xWiEEL6DAhx0G7DE376HR96kb3YjCBTzEkcosdewO38VyAe199lxMXCPCvzFR4pyPytUoWsjaDihFbfclzQW0MMud8MawVB6vSPgiESKAxaGI04O3eDQy42v2eE1Cx4xKrErurvJIL35O4WbxzkriSftUYEbkanSz08RLMhtrfJX6OW5O8K0KYEWXQjpQeDO1H0rI3kI5rDQ4gnwSWVdSagloFO29XlGybR0f1JbiO9NCvQaXkRB4otjtcrxSv4v1ysDfXMEx5hNhs2K8VgwX61%2B16SwnwN/pZNNiENQybZnw8mwXzG7v9G9tROtBq5MygUiv8rl863LtTt2mKHLd3i8s0bWlr6ghuYR5coJ1STEF26HybkjlJfAQZi2Ny%2BmSR5kuDUzCRLu6pxEECQwqN3SnQY6qQEteXAkzCeO4UXuHcLtC7lEochLW8JKx7u7p47Cts80IdEAycMTGExijAEs5bw7eUEszI7cFq7i0LqW4zidWiSt1bpqjXRHcHyoKzYCmxmS/UlHc2w7N/GXBsyIoBl15FeWGCQiKtojh25UXq4BjbOh9RpdEgOjPRTcE1OMOWoUi%2By7lvsLFtz8c%2BfF2y/efPF3TzkmTfkQC4ULWRTnF89IcvTQ2XEPAc%2Bk&X-Amz-Algorithm=AWS4-HMAC-SHA256&X-Amz-Date=20230103T232817Z&X-Amz-SignedHeaders=host&X-Amz-Expires=300&X-Amz-Credential=ASIAYZTTEKKE5YWB5L5R/20230103/us-east-1/s3/aws4_request&X-Amz-Signature=1e655bc4d8b3e5ca5da9c62ac1f2dae49e192696ff2c61a55b465d9a37910522


Much has happened recently…

• Record temperatures

• Record ocean temperature

• Bird decline

• Insect decline

• Fire



Sea Turtle Hatchlings Trend Female with Warming Temperatures

•Because the temperature of the nesting sand 
determines the sex of the embryo and the 

warmer it is produces females coupled with 
the last 5 years being the hottest on record, 

84% of loggerhead hatchings were born female 
in Cape Verde. 



• the continuing loss of species and degradation of ecosystems threatens the integrity of 
vital  ecosystem functions which make all life on this planet possible
o air quality maintenance

• purification of air and water.

• mitigation of droughts and floods.

• generation and preservation of soils and renewal of their fertility.

• detoxification and decomposition of wastes.

• pollination of crops and natural vegetation.

• dispersal of seeds.

• cycling and movement of nutrients.

• control of the vast majority of potential agricultural pests.

• maintenance of biodiversity.

• protection of coastal shores from erosion by waves.

• protection from the sun’s harmful ultraviolet rays.

• partial stabilization of climate.

• moderation of weather extremes and their impacts.

• provision of aesthetic beauty and intellectual stimulation that lift the     
trhuman spirit

enycling
o climate moderation

Ecosystem Goods and Services



“Nature underpins all economic activity”
WWF Living Planet Report 2018



a. what a naturalist does
• observe nature
• share knowledge
• protect the earth

• humans have always been naturalists by 
necessity

TEK-Traditional Ecological Knowledge



Deer grass-Muhlenbergia rigens

Local TEK practices: use of fire to manage resources

• to drive and concentrate herds

• to open paths for travel

• to alter habitat mosaics

• to protect against enemies

• to protect villages from natural fires

Conserved or exploited?

•not all scientists agree



Payomkawichum-Luiseno

•Ataaxam-the People

•Wiiwish-acorn mush

•Kiicha-home built of willow,

Yucca, tule



El Salto Falls-Luiseno sacred site



El Salto Falls-Luiseno sacred site

Buena Vista Creek Valley


