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What traces of past oak trees reveal about their future
Happy fall! In this issue of Flora, we invite you to stretch your imagination with us
and go deep—in time. From plants that fed Ice Age animals like Columbian mam-

moths, camels, and ground sloths, to the recent discovery of a new carnivorous plant,
we explore some of the many ways native plants can delight and surprise us when we
look at them up close.
Plants tell fascinating stories about the past, for those who know how to interpret
them. In our pictorial essay, for example, we learn about the preserved plants researchers have pulled out of the La Brea Tar Pits, some up to 50,000 years old. Many of
these plants persist in California today. Oaks, in particular, have survived and thrived
for millennia with the stewardship of Indigenous people. Our featured story delves
into the past, present and future of these majestic trees and why it is so important to
protect and restore oaks now.
Like oaks, we must adapt to a rapidly changing climate. Through desert gardening maven and botanist Robin Kobaly, we learn about the necessity of planting more
long-lived, carbon-sequestering California native plants and of protecting existing
ones. As Kobaly emphasizes, taking care of plants also requires protecting the microscopic organisms that support them. In a featured interview with Dr. Linh Anh Cat,
recently appointed chief of resources management and science at the Cabrillo National
Monument in San Diego, we learn about the underground world of fungi and bacteria
that supports human health and ecosystems.
Fall is a time to take stock—and the best time to plant native plants, so they can get
established during (what we all hope will be) a rainy season. We hope this issue inspires
you to keep learning, growing, and planting. Without further ado, let’s dig in!
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LEFT: Vista of Walker Ridge, located about
10 miles east of Clearlake, CA.
Photo: Neal Uno
BELOW: Low canyon dudleya (Dudleya
cymosa ssp. pumila)
Photo: Stephen McCabe
RIGHT: Pastel drawings of tree rings featured
in “Reading Forest” installation by Todd Gilens
Photos and artwork: Todd Gilens

Exploring Forest Time
Through Art

A Step Closer to
Protection for
Walker Ridge
On July 28, Congressman John
Garamendi (D-CA 3rd District)
released draft legislation to add the
Lake County portion of Walker Ridge
to the Berryessa Snow Mountain
National Monument. Protecting
Walker Ridge has been a long-held
goal for CNPS, numerous other
environmental organizations, local
tribes, recreationists, and community
members. Walker Ridge, managed by
the Bureau of Land Management, is
a hotspot of botanical diversity and
home to more than 30 documented
rare plants and varied habitats including serpentine meadows and McNab
cypress woodlands.
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Dudleya Bill Signed into Law
On September 28, Gov. Newsom signed
the CNPS-sponsored AB-223 into law.
The bill makes it illegal to remove plants
in the genus Dudleya, also known as
liveforevers, from lands in California
without permits or landowner permission and prescribes penalties for those
caught doing so. Authored by San
Diego Assemblymember Chris Ward,
AB 223 is the first piece of California
legislation that deals specifically with
plant poaching. “California dudleya are
precious succulents native to our coastlines and currently under severe threat
from illegal poaching operations,” said
Assemblymember Ward. “I applaud
Governor Newsom for signing AB 223
and recognizing the danger excessive
poaching poses to this sensitive plant
species. This bill will assist in deterring
dudleya poaching, establish clear
enforcement guidelines for law enforcement, and allow this native plant species
an opportunity to recover.”

Tesla Park Safe from OHVs
On September 6, Gov. Newsom
and the California legislature struck
a long-awaited agreement to permanently protect the Alameda-Tesla
Expansion Area, also known as Tesla
Park, from off-highway vehicle use.
The 3,100-acre landscape is home
to several dozen special status and
locally rare plants, as well as Native
Californian archaeological sites.
“We are incredibly thankful that the
Governor has recognized Tesla Park’s
vital importance, including it now
in the ongoing protection of critical
natural resources in California,” said
Assemblymember Rebecca BauerKahan in a press release.

This summer, thousands of people
evacuated from South Lake Tahoe
under threat of the Caldor Fire, which
destroyed hundreds of homes and
burned over 200,000 acres. As the area
reopens, residents and visitors can contemplate humans’ complex relationship
with fire, forests, and ecosystem health
through an art installation by Bay Area
artist Todd Gilens.
“Reading Forest,” located at the
Taylor Creek Visitor Center was
commissioned by the Lake Tahoe West
Restoration Partnership, and consists
of 40 pastel drawings converted into
outdoor graphics of tree rings holding
phrases in English and Spanish from

Bloom! California Launches
On October 1, in partnership with
over 75 nurseries, CNPS launched
Bloom! California, a statewide campaign that aims to increase the sale
of California native plants across
the industry by 20 percent over the
next three years. Partner nurseries

science, anthropology, poetry, and
other sources. “It’s as if the trees had
thought them over many years' time
–or that human ideas are themselves
disturbances, healed-over and incorporated by the land,” Gilens says.
The installation aims to link individual experiences of Sierra Nevada forests
to the natural processes of the land we
live in and depend upon, according
to Gilens. That includes many small
and moderate disturbances, including
fire, that keep an ecosystem in balance,
making it resilient, spatially complex
and species-rich. The artwork is on
view through November 2021, and can
be explored at www.nationalforests.
org/readingforest and www.toddgilens.
com/readingforest.

are offering Bloom! California native
plants, bolstered by accessible and
inspirational educational resources
for consumers, including a Gardener’s
Guide, website, video series and more.

FIND OUT MORE
www.bloomcalifornia.org

LEFT: CNPS Campaigns and Engagement Manager David Bryant, Horticulture Program
Coordinator Maya Argaman, and Nala the dog at a recent Bloom! launch at Watershed Nursery
in Richmond, CA.
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SHARE YOUR PASSION FOR NATIVE
PLANTS WITH THOSE YOU LOVE!

CHAPTER HIGHLIGHTS

If you have a friend or family member who would enjoy exploring
California’s native plants, consider a CNPS gift membership.
Gift memberships are one-year in length and include all of the same
great benefits:
• Flora magazine and Artemisia journal
• Local chapter news and updates
• Early access to some events
• Discounts at participating native plant nurseries
Plus, your gift will support conservation of native plants and habitats
RARE PLANT VARIETY FOUND

SAN DIEGO PLANT FESTIVAL

In June, Barbara Brydolf, president
of the Alta Peak Chapter, went on
a United States Forest Service-led
tour of the SQF Complex Fire Burn
Area in Tulare and Inyo Counties.
After Barbara uploaded her pictures
of the above plant to the iNaturalist
Fire Followers project, CNPS Rare
Plant Treasure Hunt Manager Amy
Patten identified it as a rare variety
of streambank bird’s-foot trefoil
(Hosackia oblongifolia var. cuprea).

AND SALE
The CNPS-San Diego Chapter
held its first California Native Plant
Festival on October 9th, featuring
more than 100 species of California
native plants, activities for kids,
book signings, artists, live music,
and a special appearance by San
Diego Assemblymember Chris
Ward.

SAN LUIS OBISPO PLANT SALE
Like many other CNPS Chapters, in
2020 the San Luis Obispo chapter
was looking for a way to continue
connecting with members and the
public during the pandemic. Nearly
two years later, the chapter has
held six online plant sales, providing
more than 1000 native plants.
Pictured above: Online plant sale
instigators David Krause and Bill
Waycott.

across the state.
CNPS gift memberships are a thoughtful way to introduce others to the
amazing diversity of our state’s natural flora. Ignite native plant passion
in someone special this holiday season!

store.cnps .org

(916) 738 -7604

CE LE BRIT Y SIGHTING
At CNPS, we always love seeing California native plants get the attention they
deserve. Most recently, our native oaks got a shout-out from Magnum, P.I. and
Blue Bloods star Tom Selleck in an interview with Parade magazine:

I’ve dug the holes myself for probably 1,000 California
native oak trees. I have a whole family of oak trees—
toddlers, teenagers and, after 20 years, adult trees.
Watching them grow is not something you can do in
five minutes in this crazy instant-gratification world,
but it’s very gratifying.”
4
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Carnivorous plants are found in

by LOUISE FABIANI

nutrient-poor soils including bogs and
fens, where decomposition is slow

The Greek poet Homer depicted
the afterlife as a meadow of asphodels, using the white Mediterranean
flowers to evoke an eerily beautiful
underworld. But from a gnat's point

and the nitrogen cycle takes longer
than normal. That means carnivorous
plants need to absorb nitrogen and
phosphorus, critical for protein
synthesis, from tiny nitrogen-rich
animals, which they’ve evolved to
capture in various ways.

Flower of Triantha occidentalis in a bog at
Cypress Provincial Park, British Columbia,
Canada.
Photo: Danilo Lima
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of view, the western false asphodel
(Triantha occidentalis) dishes up horror
of a totally unexpected kind: The plant
eats bugs for dinner.
This summer, scientists discovered
the plant’s delightfully gruesome trick,
which had long been hiding in plain
sight. After learning that the plant
has sticky structures on its stem that
resemble the traps found on carnivorous plants like sundews, University
of British Columbia botany doctoral
student Quanshi Li and colleagues
"fed" fruit flies to the plant, to see if
it was digesting them. The flies’ tissue
was labeled with a stable isotope of
nitrogen that the scientists could detect
if it was incorporated into Triantha's

metabolism. Later, when they analyzed
the plant’s tissue, the team found that
more than half of its nitrogen came
from the flies, demonstrating carnivory.
At last count, 860 species of carnivorous plants exist in the world.
This new view brings the official tally
to 861, and there are undoubtedly
more out there. Western false asphodel, which is not closely related to
the European flower, grows along the
Pacific coast from Alaska to California,
and in the Sierra Nevada and Klamath
mountains. The plant "has been
under our noses," said Barry Rice,
founding director of conservation for
the International Carnivorous Plant
Society. "I've stepped over [it] many,
many times," dismissing it as "just
another sticky, gummy plant." It just
goes to show us, he added, "how much
we don't know about the biological
resources on this planet."

www.cnps.org FLORA
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Carnivorous plants are found in
nutrient-poor soils including bogs and
fens, where decomposition is slow and
the nitrogen cycle takes longer than
normal. That means carnivorous plants
need to absorb nitrogen and phosphorus,
critical for protein synthesis, from tiny
nitrogen-rich animals, which they’ve
evolved to capture in various ways.

A close-up view of western false asphodel
(Triantha occidentalis) showing sticky reddish
glandular hairs and trapped insects.
Photo: Qianshi Lin

One reason it took so long for
botanists to notice Triantha’s appetite
for insects may be that its trapping
mechanism is different from that of
most carnivorous plants. In more familiar
flesh-eating species, prey-capturing
organs (e.g., the droplet-studded
paddles of Drosera, the sundew) arose
from modified leaves. The false asphodel, in contrast, evolved its flower
stalk and petals to catch dinner by
exuding a sticky substance combined
with a digestive enzyme. While many
plants use stickiness on leaves and
other organs as a means of protection,
surface enzymes mark a plant as truly
carnivorous.
That one-way relationship with
insects can get complicated, especially since it possibly endangers a
very important two-way relationship:
pollination. "In almost all carnivorous
plants, the inflorescence [flower-bearing stem of a plant] is not involved in
carnivory," Rice said. But in Triantha
it is. That could have presented
more than a little problem. As Rice
remarked, "You don't kill your sex
partner." Triantha may have evolved a
way to get around this with fairly large
flowers that attract bigger pollinators,

from bumblebees to butterflies, which
are hefty enough to avoid getting stuck.
Carnivorous plants can act as
indicator species, showing where pollution is present. They don't function
well when polluted water floods the
soil, Rice said. Some pollution is rich
in nutrients, and fertilizer or other
changes to water chemistry can kill any
species that happen to be adapted to
mineral scarcity. If a wetland is missing
its normal population of pitcher plants,
sundews, and other star "carnivores,"
the culprit could likely be poor water
quality. (But poaching for horticultural
collections remains a significant threat
to many already-rare species.)
Triantha occidentalis can also forgo
its meat-eating habits, a flexibility that
likely evolved to deal with periods of
insect scarcity. It is not the only species
of carnivorous plant like this, and that
kind of stands to reason. Insects aren’t
terribly reliable, after all, and if they
don’t show up, a plant can’t go out and
hunt. In lean times, growth simply
slows down, as the plant awaits its next
winged, meaty meal.

Save the new dates!

October 20-22, 2022

San Jose, CA

Workshops & Field Trips
October 18-19
DoubleTree by Hilton San Jose

Western false asphodel (foreground) with
sticky-trap inflorescences, growing among
other carnivorous plants (sundews) in a
bog in British Columbia, Canada.
Photo: Danilo Lima
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Plants the

MAMMOTHS ATE

Researchers have
delved into the ancient
maws of Pleistocene
animals to uncover
incredible stories of Ice
Age diets.

Columbian mammoth
illustration by John D.
Dawson.

by DAVID BRYANT, illustrations on pages 10, 13, 14 by CARLY LAKE
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SHASTA

GROUNDSLOTH

ACROSS CALIFORNIA’S LANDSCAPES, ECHOES OF THE ICE AGE REVERBERATE THROUGH NATIVE PLANTS. THE GHOSTS OF EXTINCT MEGAFAUNA

The Shasta groundsloth was an oddball

WHISPER THROUGH THE BLADES AND BRANCHES OF PLANTS THAT ONCE

with huge claws, a prehensile tongue, and
hindfeet that turned dramatically inward.

PROVIDED FOOD FOR THUNDERING HERDS OF COLUMBIAN MAMMOTHS,

Fossilized poop from Nevada reveals that

WESTERN HORSES, AND THE BIGGEST CAMELS EVER KNOWN TO EXIST.

this quirky creature ingested vast amounts

WHILE THESE ANIMALS ARE GONE, NEARLY EVERYTHING THEY ONCE ATE
CONTINUES TO GROW IN THE PLACE WE CALL CALIFORNIA.

Plodding hoofs, sniffling trunks,
giant maws, and prehensile tongues
haunt our ecosystem. As you look

out on the California landscape, some
plants reveal evidence of past relationships with Ice Age creatures. Native
plants with larger fruits, such as the
fleshy pods of Joshua trees (Yucca brevifolia), once rode in Ice Age bellies that
transported and deposited the seeds.
The punishing spines of agaves and
acacias likely fended off big, hungry
mouths.
The spectacle of Ice Age creatures
in our landscapes today would be a
shocking and magical sight. But at the
Rancho La Brea Tar Pits in the heart of
Los Angeles, researchers uncover evidence of these Ice Age animals—and
the plants they ate—on a daily basis.
The most famous and plentiful Late
Pleistocene deposit in the world, the
tar pits have been capturing animals
and plants in a gooey black substance
called asphalt (not tar) for more than
50,000 years.

12
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Animals waded into the asphaltladen seeps of Rancho La Brea,
becoming permanently mired. The
first victims were often herbivores,
followed by hungry carnivores. Plant
fragments—pollen, twigs, leaves, seeds,
fruit, flowers, and more—wafted in
on the wind, plopped down from
overhanging limbs, or were carried
by streams or floods. Some may have
even hitchhiked in the fur of Ice Age
mammals. Researchers use the preserved remains of these animals and
plants—from the nearly intact skeleton
of a Columbian mammoth named Zed
to the cones of extirpated Monterey
pines—to piece together how
California’s ecosystems have changed
over time.
What do the collections of Rancho
La Brea tell us about our Pleistocene
landscapes and the animals that dined
on them? Although asphalt is a murky
substance, new tools and techniques
have revealed an ever-clearer picture of
a changing world.

Many secrets come straight from
the horse's mouth (or camel’s, mammoth’s, or numerous other Ice Age
creatures’). Over the decades, researchers
have delved into the ancient maws of
Pleistocene animals to uncover incredible
stories of Ice Age diets as well as the
general composition and health of the
plant communities where these animals
lived and fed.
Tiny abrasions and pockmarks on
recovered teeth, called microwear,
provide a picture of the foods that
were consumed in an animal's final
days. Meanwhile, patterns of abrasion that build up over a lifetime,
called mesowear, provide a picture of
an animal’s overall food preferences.
Chemical signatures called isotopes can
offer a glimpse into the types of plants
an animal ate. Microscopic particles of
silica called phytoliths, which form in
plants and can remain intact for eons,
allow scientists to make informed plant
identifications.

of Joshua tree leaves, fruits, and flowers. If
that wasn’t painful enough, scientists have

COLUMBIAN

MAMMOTH
Columbian mammoths were the undis-

puted titans of the late Ice Age landscape.
These behemoths were massive even for
mammoths, weighing over 10 tons. Herds
plowed through Rancho La Brea’s grasses

found intact agave spines in the animals’
poop. Softer globe mallow plants, with
fuzzy leaves and beautiful flowers, also
made their way through the groundsloth’s
bowels. Based on these findings, the Shasta
groundsloth appears to have been a fairly
indiscriminate browser and took advantage
of low-growing shrubs as well as any branch
that its feisty claws could reach.

and streams—each adult likely consuming
over 400 pounds of plant material a day!
Each beast had four massive molars that
were designed and implemented to shred
through coarse grass and other abrasive
material. Fossilized poop excavated from
caves in Colorado show that grasses,
sedges, and rushes comprised over 95
percent of their diets. They also ate prickly
pear, sagebrush, maple, and blue spruce.

www.cnps.org FLORA
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Reading through
the list of the more
than 150 plants
that fed the late
Pleistocene in
Southern California
is like reading

WESTERN CAMEL
Today, camels are an emblem of Asiatic

Studies of the microwear and mesowear

and North African deserts. But they first

on camel teeth, combined with isotype anal-

evolved in North America about 45 million

ysis and phytoliths, indicate that the species

years ago.

mostly browsed. Grazers are animals that

The western camel was one of the last

eat a largely grass-based diet, while brows-

through a regional
hiking guide of Big
Sur: cypresses,
pines, oaks, willows,
sycamores, poison
oak, manzanitas,

species to roam the continent and ranged

ers typically feast on shrubs and trees.

across the American West. It looked much

At Rancho La Brea, meals likely included

and California lilac

like a dromedary camel, befitted with one

manzanita, California lilac, saltbush, oaks,

hump, although its legs were slightly longer.

and other browsable plants. The camels’

are just a few of the

Because of the grazing habits of modern-day

high-ridged molars likely evolved to handle

camels and the high-ridged molars found

the tough, coarse shrubs that define arid

in the fossilized remains—typically associ-

environments. So, while the western camel

ated with a coarse, grassy diet—the western

occasionally grazed on grasses, there’s a

camel was written off as a grazer. But this

good chance that it also snacked on shrubs

assumption grazed over some key details.

and reachable tree limbs.
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recognizable species
we encounter today.

Dr. Regan Dunn, paleobotanist
and assistant curator at Rancho La
Brea, scratches the phytoliths off of
prehistoric teeth to pinpoint the plant
species an animal ate. Combined with
these other lines of evidence, she and
her colleagues have used the data to
paint a more detailed picture of years,
months, and even days within an Ice
Age ecosystem.
Scientists at Rancho La Brea have
found that over the course of 50,000
years, the local climate could be fickle,
with droughts and spectacularly wet
episodes, but trended along a U-shaped
arch. Southern California was cooler
and wetter until ~15,000 years ago.
Wet conditions climaxed during the
Last Glacial Maximum, a period when
the world was at its iciest, and half of
North America was under glaciers. As
the ice receded, the climate warmed
and dried.
During the cooler and wetter times,
coastal Los Angeles would have felt like
the Monterey Peninsula, with stands of
the namesake pines. The fossil remains
of a baby saber-toothed cat recovered
in Carpinteria suggest that predators
raised their young in these forests.
Once ready for the hunt, prides of the
fearsome cats turned east, where the
forests thinned into a mosaic of shrubland and grassland dotted by groves
of oak and juniper.
It was this diverse, largely open
environment with a mix of habitats—
including seasonal waterways—that
attracted massive game. Hordes of
extinct camels, bison, mammoths,
mastodons, and horses migrated
through Rancho La Brea to feast

and be feasted upon. Winged creatures found themselves trapped in
the asphalt too, leaving behind the
greatest collection of fossil birds in
the world, including eight species of
owls. The habitat preferences and diets
of surviving owl species—such as the
burrowing owl, barn owl, and great
horned owl—suggest that Rancho La
Brea was a mosaic of meadows and
chaparral, dotted with groves and laced
with seasonal creeks. These birds prefer
open areas, flocked with woodlands, to
perch and peer for their prey over the
endless horizon.
Over 50,000 years, plant communities flourished and faded, held fast
and migrated. California junipers, the
most common plant found at Rancho
La Brea, did well during the cooler,
wetter years of the glacial maximum.
But about 13,000 years ago, as temperatures warmed and the climate got
drier, they disappeared from the timeline, along with nearly all the other
conifers in the area. Oaks enjoyed the
wetter weather, but managed to persist
as temperatures climbed. Reading
through the list of the more than 150
plants that fed the late Pleistocene in
Southern California is like reading
through a regional hiking guide of Big
Sur: cypresses, pines, oaks, willows,
sycamores, poison-oak, manzanitas,
and California lilac are just a few of
the recognizable species we encounter
today.
While the megafauna is gone, the
plants have remained with us. As we
look at the diets of three prehistoric
creatures, you might be surprised by
just how familiar the plants are.

www.cnps.org FLORA
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FROM MICROBES TO
RESOURCE MANAGEMENT
A conversation with Dr. Linh Anh Cat
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I grew up in Florida, and I appreciate Florida nature. But as I got older,
I found I had an attachment to the
West Coast. I love being able to see the
mountains on the horizon. I ended up
going to Orange County, California to
study fungal ecology with Dr. Kathleen
Treseder, professor at the University
of California, Irvine. I was there for
five years doing my PhD, focused on
dispersal of fungi.
How do fungi travel, and what are
some of the ecosystems you’ve studied them in?

by EMILY UNDERWOOD

It’s tempting to describe Linh Anh Cat—microbial
ecologist, Forbes science writer, and recently appointed
chief of resources management and science at Cabrillo
National Monument in San Diego—as “multi-talented.”
But the word doesn’t quite do her justice. For one thing,
many of the skills that prepared Cat for her current leadership role took many years of practice to master. Take her
knack for science communication, which she honed while
completing her doctorate in microbial ecology and evolutionary biology at the University of California, Irvine,
and a postdoctoral position at the Scripps Institution of
Oceanography. “A lot of people see really good science communicators and they assume it's this natural, inborn thing,”
she says. “But I took a lot of formal and informal training
on public speaking, and training on how to communicate
my research to diverse audiences, whether it's someone
who's never done any science, a congressional staffer on the
hill, or your family.”
At UC Irvine, Cat studied the dispersal of microbes
in ecosystems and disease, including the airborne fungal
pathogen that causes valley fever. A passionate advocate for
representation in science and resource management, she
also co-founded Reclaiming STEM (Science Technology
Engineering and Medicine), now the non-profit Reclaiming
STEM Institute, an organization and workshop dedicated to
providing science communication and science policy training for scientists from diverse backgrounds.

Why California?

Recently, Cat has taken up surfing—that is, when she’s
not at work managing rare coastal sagebrush scrub, monitoring lizard populations, or pushing for more equitable
policies within the National Park Service. Before an evening
surf session, Cat talked to Flora about her eclectic yet ambitious career trajectory, and how the study of tiny microbes
can inform conservation.
Emily: Let’s talk about your first scientific
passion: microbes. How did you end up
studying these tiny organisms?
Dr. Cat: As an undergraduate I knew I
wanted to do ecology, but I didn't know specifically what I wanted to study. I applied to
these flashy, cool summer research programs
called Research Experiences for Undergraduates (REU) in
Santa Cruz, California, Alaska, and Costa Rica, but they
were super competitive. (That was one of the few times
that I cried during my scientific career, because I wanted
something so badly.) But then there was this last-minute
opportunity to do an REU in South Dakota and I thought,
I'm just going to apply for it. South Dakota definitely wasn't
my first choice, but it ended up working out because it was
in a lab that studied microbes. I realized I really enjoyed
the lab techniques used to study microbes—breaking open
the microbes, getting their DNA, and then matching their
DNA to their identities. Ultimately that led me to apply to
PhD programs related to fungi, all in California.

Some fungi travel through the air
just by floating, and some float further
than others because they're smaller.
Other fungi are mostly dispersed
either through soil or things living in
this soil. I was comparing how different types of fungi—for example, the
pathogen Coccidioides, which causes
valley fever, those that are beneficial
to plants, like mycorrhizae, and those
that decompose organic plant matter—
disperse differently. Out of those three
groups, disease-causing fungi tend to
be most air dispersed. In places like the
Central Valley or the desert, whenever there's dry or dusty conditions,
it makes it easier for pathogens to get
picked up.
The two [latter] groups of fungi
[decomposers and mycorrhizae] are
really key to plants, and to the carbon
cycle. If we didn't have the decomposer
fungi, we'd be choked out from all the
dead plants. We need the decomposer
fungi to break down all that organic
matter and put it back in the soil. The
other half of the equation are beneficial fungi called mycorrhizae, which
are very closely intertwined with plant
roots. Mycorrhizae essentially expand

the plant’s roots so that the plant can
get more water, more nutrients.They
also protect the plant from heavy metals and disease. In the Sierra Nevada,
for example, there is a mycorrhizal
fungi that we think helps plants get
nutrients from pure rock, because the
fungi are able to penetrate the rock
with their little threadlike filaments.
That’s a significant source of nitrogen to trees and plants in the Sierra
Nevada, [according to] some really
interesting new research coming out of
a few different labs.

of that. [Also, as] most people already
know, larger patches of native habitat
are healthier than the same amount of
habitat broken up into smaller pieces.

A view of the Pacific Ocean and wildflowers that
bloom in spring at Cabrillo National Monument.

If you have 100 acres of native habitat, and it’s all in one 100-acre patch,
that habitat is going to be in much
better condition than ten 10-acre
patches, or even two 50-acre patches.
The reason for that is that, as you
have more fragmented patches, you
have more edges.Those edges have less
shade and less protection, so the edges
of those patches will be less healthy.
This is why how we design our cities is
really important—we want to maintain
larger, healthy habitats.
People often think about this in the
context of plant and animal biodiver-

All photos courtesy of the National Park
Service

How do land management practices
affect these pathogenic and beneficial
fungi?
Pathogenic microbes tend to
disperse farther and faster [through the
air] than the other groups. Where you
have vegetation holding things down
and cultivating other microbes that
are beneficial, you probably see less

“...larger patches of native
habitat are healthier than
the same amount of habitat broken up into smaller
pieces.”
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sity. But it also holds true for microbes.
One of my lab mates in the lab where
I earned my PhD showed that smaller
patches of habitat have less microbial
diversity, so not only are you getting
these edge effects with drier edges with
less shade, which impacts the plants
on the edges and makes them more
vulnerable to invasive species, you have
less microbial diversity, which is also
going to impact the health of those
patches.
Are you able to apply your knowledge of microbial ecology in your
new job at the Cabrillo National
Monument? What’s a typical day at
work like?
I definitely think about the condition of the soil, how it's been
disturbed, and how that might impact
microbes. But I don't use it super
directly in the work that I do. Most
of the stuff that's transferred over has
been statistical analyses, understanding science, and being able to bring

together a lot of ideas. I spend a lot
of time in my office, probably 80-90
percent. But I still spend 10-20 percent
[of my time] out in the field. Whether
that's rocky intertidal fieldwork, where
I'm out getting my feet wet, or being
on trails, listening and watching for
birds, what I like about my job is that
it's extremely dynamic, and that I get
to work with a lot of different types of
people. In academia, you're primarily
working with scientists. But in the Park
Service, you're working with people in
facilities and maintenance, outreach
and education, law enforcement,
administration. You work with all of
those teams very closely, which I really
enjoy. I'm always on my toes.
Did you always envision ending up
in a leadership or resource management role?
It's one of those things where the
path is really winding, then you get to
a higher viewpoint and turn around
and you're like, “Oh yeah, that path

makes sense in hindsight.” One thing
I always did was to think strategically
about how I was spending my time. I
knew that education [alone] was not
going to get me where I wanted to be,
because ecology is such a competitive
field. I knew I needed to build skills,
including both technical skills, and
personal skills, to be successful. And I
ended up being prepared for this job
that I have now.
One of the skills you’ve honed is
science communication, through
writing for a popular audience in
Forbes, public speaking and social
media. Why did you make that your
focus?
You can be an amazing scientist, but
if you don't know how to communicate your ideas and your findings in a
compelling way, it's going to get lost.
There's such a huge volume of research
going on right now that everyone's
really saturated. Decades ago, you
could keep up to date with all the journal articles in your subfield, but now,
there's a lot more going on. That's
why a lot more science is being shared
on Twitter; people who know how to
share their research effectively are going
to have a bigger reach.

“You can be an amazing scientist, but if you
don't know how to
communicate your
ideas and your findings
in a compelling way, it's

FAR LEFT: Cat and Cabrillo National
Monument marie biologist Dr. Lauren Pandori
on rocky intertidal fieldwork in an area of the
park closed to visitors to study impacts of
visitation on this habitat.
LEFT: Shaw's agave (Agave shawii), a plant
typically found in Baja California, Mexico, in its
northern range at Cabrillo National Monument.
BELOW: The sunset from Cabrillo National
Monument. “Occasionally fieldwork requires us
to be at the park after operating hours when
visitors are around,” says Cat. “It's extra special
to enjoy the sunset at these times.”

During grad school you also
co-founded Reclaiming STEM,
an organization and workshop
series that focuses on science communications training for people
who identify as BIPOC (Black,
Indigenous, People of Color) and
other underrepresented groups, like
undocumented scientists. Was there
a particular moment or conversation that spurred you to launch that
program?
In grad school, [I was] talking
with a colleague who had funding
for science communication, and she
expressed frustration that the people who are giving scientists from
diverse backgrounds advice [in science
communication] aren’t very diverse
themselves. Realizing that there was
a huge gap, we put [a workshop]
together in like six weeks. We realized
there was a huge demand for it, so we
came back a second time and offered
it on the west and east coasts. Then it
became virtual because of COVID,
and that helped us expand— that was
really rewarding. It’s now a non-profit
called Reclaiming STEM Institute.

“It was a little bit of a culture
shock coming to the National
Park Service, seeing how
not-diverse it was.”
What’s it been like bringing that
emphasis on diversity to your role at
NPS?
It was a little bit of a culture
shock coming to the National Park
Service, seeing how not-diverse it
was. Just look at the demographics
of the Park Service. It’s not representative of America as a whole. Being
in a leadership position where I am
running a team, we’re doing a lot of
different things. For example, we’re
changing how we approach hiring
to make it more equitable, and we
don't offer internships that are unpaid
because that’s inequitable. I started a
Diversity Committee at our park, and
we’re making changes related to how
we present ourselves to visitors and
how we take care of staff. We set up
a bystander intervention training for
the whole park, for example [a train-

ing to teach people how to stand up
for others when they witness hate or
harassment.] My favorite thing is to
give staff like all the tools they need
to kind of pursue their dream projects
—so many of my staff have things they
wanted to do, whether it's related to
diversity or natural resources management. It’s important and rewarding
for me to be able to say, “Here are the
things you need,” or “I'm going to take
away the things that have been holding
you back.”

going to get lost.”
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Most visitors to the La Brea Tar Pits come to see Ice Age beasts: the preserved
remains of Columbian mammoths, dire wolves, and saber-toothed cats. But when
paleobotanist Jessie George delves into the pits of oozing natural asphalt beneath downtown Los Angeles, she’s looking for plants: preserved wood, seeds, cones, leaves, and
pollen grains that can help to reconstruct California’s ancient climate. Oak leaves are
among the most common fossils in the pits because their tissue is so durable, she says:

“It's pretty spectacular to hold an old, dry oak leaf that
you could have found on a hike—you'd never think
otherwise unless you knew the journey it took to get to the
collection—and know it's 50,000 years old.”

These coast live oak (Quercus
agrifolia) leaves were found in
“Project 23” of the La Brea Tar Pits,
a trove of fossils found when the
Los Angeles County Museum of
Art started work on an underground parking garage in 2006.
Researchers removed 23 large
deposits of fossils from the site,
including the skull and tusks
of a mammoth nicknamed Zed.
These oak leaves date to around
49,000 years ago.

What the traces of past oaks can tell us
about their future
by EMILY UNDERWOOD
20
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A coast live oak (Quercus agrifolia)
leaf from the La Brea Tar Pits.
All photos courtesy of the La
Brea Tar Pits and Museum unless
otherwise noted. All illustrations
by Fred Roberts.

T

o the casual observer, the
oaks scattered throughout
Los Angeles’s urban forests
may blend in with the many non-native trees that shade the city’s streets
and parks. But to those who know
their history, these oaks hold special
importance, as the trees that helped
sustain southern California’s first
inhabitants, the Tongva people, and
as members of the 60-million-year-old
genus Quercus. The oldest oak leaves in
California, found in northern parts of
the state, date back at least 16 million
years to the Miocene period. Fossil evidence suggests that oaks from multiple
lineages became abundant after 11 million years ago, when our Mediterranean
climate started to develop. During the
last Ice Age, around 15,000 years ago,
oaks receded until the Los Angeles Basin
resembled what’s now the Monterey
Peninsula, with stands of pines dotting
the landscape. But they never went
away completely, according to the
fossil record, George says: “Oaks are an
important presence across time.”
Climate isn’t the only factor that has
shaped California’s oak populations:
For thousands of years, Indigenous
www.cnps.org FLORA
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tribes from many parts of California
have tended oak woodlands through
cultural burning, a practice that
increases acorn yield, reduces insects
and pathogens, and prevents conifers
from encroaching on oak woodlands.
“One thing a lot of people don’t
understand is how much cultural fire
has shaped vegetation communities
in California,” says Don Hankins,
a pyrogeographer at Chico State
University and a Plains Miwok cultural
practitioner who studies the effects
of cultural burns on oak woodlands:
“Oaks are a great example of that.”
By examining the relative amounts
of oak and pine or other conifer pollen
deposited in layers of lake sediment
over the eons, researchers can tell how
climate has changed over time. In general, more oak pollen means climatic
conditions were hotter and drier, while
more pollen from pines indicates a
cooler, wetter period. But that pattern
doesn’t always hold in California: In
the ancestral territories of the Karuk
and Yurok tribes in the Klamath
Mountains, for example, paleoecologist
Scott Mensing and colleagues examined the composition of lake sediments
that date back to the Little Ice Age in the
14th century. Even during that cold, wet

“One thing a lot of
people don't understand
is how much cultural
fire has shaped vegetation communities in
California.”
22
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It’s now well-accepted that the
“majestic,” open oak woodlands that

Fragments of preserved blue oak
(Quercus douglasii) leaves from
the La Brea Tar Pits.

European colonists described in early
19th century California were in large part
the result of Indigenous stewardship.
period, Mensing found large amounts
of oak pollen, as well as charcoal from
frequent fires. He and his colleagues
concluded that local tribes in the area
had maintained or expanded nearby
oak woodlands through cultural burns
that kept Douglas-fir forests from
encroaching, a phenomenon seen
in sites across California and North
America. When these burns ended
in the area—because white settlers
banned the practice and persecuted
tribes—Douglas-firs closed in.
It’s now well-accepted that the “majestic,” open oak woodlands that European
colonists described in early 19th-century
California were in large part the result
of Indigenous stewardship. (In a recent
study, Hankins found that two years
after a cultural burn, the percentage of
land covered by native plants in a blue
oak woodland was 43 percent, compared
to an unburned control plot that had
just 14 percent native plant coverage.)
But the California government banned
the practice during the gold rush, and
subsequent federal fire suppression policies remained in place until the 1970s.
California’s oaks are more fire-resistant
than many other trees, thanks to their
thick bark and ability to resprout from
the base or dormant buds along the
trunk or branches, even after their
canopies have burned. But the legacy of
fire suppression, combined with climate
change and drought, has sent many
ancient oak trees up in smoke.

www.cnps.org FLORA
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Black oak (Quercus kelloggii)

H

ankins, who lives in the
Lassen foothills, witnessed
firsthand the havoc wreaked
on California’s oaks by the Camp Fire.
He’s currently working with local
communities and tribes to restore
the scorched slopes around Paradise.
Rather than replanting conifers, which
won’t fare well under climate change,
he hopes to replant more fire and
drought-resistant oaks, including
culturally important species like black
oak (Quercus kelloggii), which produce
what some tribes consider the tastiest
acorns, he says. On his own property,
where he conducts cultural burns, he is
working to shift from mostly ponderosa pines to more black oaks, both
to reduce fire risk and attract more
wildlife. Already, he’s seen woodpeckers, deer, mountain and valley quail,
band tail pigeons, and (most exciting)
northern flying squirrels. “I would
never have thought that flying squirrels
would be here at my house, but I’ve
got videos of them coming at night to
our bird feeders, to scrounge on the
nuts and what not,” he says. “I tracked
them back to a cavity in a black oak,
on a neighbor’s property.”
24
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Deciding which acorns to plant, and
where to plant them, is not straightforward. As extreme heat and drought
become more common, scientists
expect that some species will shift to
higher elevations. Some scientists are
investigating taking acorns adapted to
one microenvironment, and replanting
them in a location where they might
fare better in the future. The strategy,
called “assisted migration,” is still a
subject of intense debate. “People want
to take oaks from their native environments, but there’s a lot of controversy
around that,” says Prahlada Papper,
who studies oak hybridization at UC
Berkeley. “It might not be necessary.”
For Papper, one of the most
astounding things about oaks is how
different they are from us, physiologically. It’s hard for humans, as mobile,
relatively short-lived animals, to
imagine staying put in one place for
centuries, relying on the atmosphere to
draw water up through our roots rather
than pumping blood through our
veins, or reproducing through pollen
grains we cast into the air, he notes. Yet
an acorn carries instructions for how
to survive such countless scenarios,

including pairing up with symbiotic
fungi to break up boulders and reach
deep water, or resprouting a new trunk
after a fire.
Oaks have survived—and thrived
—in California for millions of years
because they’re amazingly resilient
to drought, heat, and fire. But even
they have limits: If the atmosphere
is exceedingly hot and dry, for example, and there’s not enough water
for a tree’s roots to suck up from the
ground, the water column inside strawlike cells called xylem, can snap like an
overstretched rubber band, forming an
air bubble called an embolism. Some
oaks have more xylem cells than others,
or cells that are more vulnerable to
embolisms. These and countless other
differences will affect how different oak
species fare as the climate changes.
Some scientists argue that oak
replanting efforts should focus on
locally sourced acorns that are already
adapted to the microenvironments
where their parents grew. For one
thing, climate change projections show
a lot of variability at the local scale, and
it’s not easy to pick future “winners.”
For another, Papper says, hybridization among different oak species could
already be passing around useful local
adaptations. The three main groups
of oaks—black, golden, and white—
interbreed amongst themselves (but
not between groups) with ease, contributing to a dizzying array of oak
offspring that vary widely in size, leaf
shape, color, and life history. Although
hybridization species can sometimes
erode the qualities that allow plants
to be locally adapted, “We need to
think about it on a case by case basis,
to really understand whether in certain
situations it might be beneficial,” he
says. Just as important, Papper adds,
are efforts to protect existing oak trees

and habitats, including areas where
potentially “brilliant” hybrids might
be present.
California’s oaks face many challenges in addition to climate change,
including habitat fragmentation, herbivory, and competition from invasive
plants. By the early 20th century, large
swaths of oak woodlands had been
converted into farmland and orchards
or cleared to make way for cities
and suburbs. Over the past 70 years,
another million acres of oak woodlands have been lost to development,
pathogens like sudden oak death, and
wildfires, CNPS estimates. The loss
echoes patterns around the globe,
where one-third of the world’s 437
oak species are endangered. Many are
threatened because their ranges are so
small, says entomologist Doug Tallamy,
author of The Nature of Oaks. “You put
in a few parking lots, and they’re gone.”
The loss of oaks, and the challenges
of restoring and protecting them, can
seem overwhelming. Yet, there are some
recent, hopeful signs for oaks and the
habitats they support. One is that after
decades of advocacy by Indigenous
practitioners and scholars, the state
is slowly starting to support more
cultural burning. This September, for
example, Gov. Newsom signed two
bills that will make it easier for Native
tribes to set prescribed burns on their
own lands. Such efforts, led by tribes,
Valley oak (Quercus lobata)

need to be scaled up dramatically,
Hankins and others emphasize.
Another hopeful sign comes from an
ancient evolutionary partnership between
oaks and their noisy, colorful companions, the jays. Over millions of years,
jays and oaks have developed a mutually
beneficial relationship built on forgetfulness. Tallamy first learned about it for
himself by accident, watching blue jays
bury acorns in his own backyard. When
oaks produce a bumper crop of acorns,
jays can bury up to 4,500 acorns, and
usually travel farther from the mother
tree than, say, squirrels, helping the trees
spread their range farther and faster, says
Tallamy. Once they bury the acorns,
the jays forget where they left three out
of four of those acorns, leaving them
to germinate.
Recently, scientists have attempted to
train scrub jays to distribute acorns in
burned areas of California, including on
a test site on the Channel Islands. The
results are encouraging—if somewhat
humbling—to those working to restore
oak woodlands painstakingly by hand.
However we accomplish the task—
by scrub jay or seedling—protecting
and planting oaks is still one of the
most powerful tools we have to bolster
faltering food webs, starting with the
precipitous, global decline in insect populations some have dubbed the “insect
apocalypse.” In a 2020 study, Tallamy
and his colleagues found that oaks across
the United States support 952 species
of caterpillar—far more than any other
North American tree genus. Birds, many
of whose numbers are also plummeting,
usually need thousands of caterpillars
to rear even a single clutch of nestlings,
and smaller species don’t travel much
further than 50 meters from their nests,
he says. The upshot? The most direct way
to deliver caterpillars to the mouths of
hungry baby birds, Tallamy says, “is to
plant an oak in your yard.”

RE-OAK

CALIFORNIA
by ANDREA WILLIAMS
In 2017, CNPS launched Re-Oak
Wine Country, a volunteer
effort to collect acorns from
burned landscapes of Sonoma,
Mendocino, and Napa counties.
The next year, CNPS received and
processed the acorns, grew them
into seedlings, and replanted them
near their mother trees, building on
a groundswell of support to launch
a statewide Re-Oak program. With
2020 came more fires, drought,
and time to examine the program’s
challenges and accomplishments
and ask some questions: Shipping
acorns, growing them into seedlings
and shipping seedlings is costly,
and establishing trees in the midst
of drought is chancy. Going forward, can we keep materials local
and plant acorns in most cases?
Collecting from older oaks and
amplifying a single individual may
not be best if we want seedlings
adapted to a hotter, drier future.
Should we collect from younger
trees that are best weathering the
recent years of drought? The future
version of Re-Oak will address these
questions and better “close the loop”
with monitoring of our planted oaks.
We thank donors such as the Schwemm
Family Foundation, the BelleJAR
Fund, local resource conservation
districts, and local chapters for their
generous support.
www.cnps.org FLORA
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View from the top of the Big
River Watershed showing
portions of the Jackson State
Forest and Big River State Park,
as well as some private land.
Photo: Chet Jamgochian

FIGHTING TO SAVE A FOREST
by ISABELLA LANGONE, CNPS CONSERVATION ANALYST

A decades-old movement to save the
Jackson Demonstration State Forest,
a magical place on the Mendocino
Coast filled with coast redwoods
and brimming with biodiversity, has
recently come to a head. The summer of 2021 was filled with protests
and demonstrations after a series of
proposed timber harvest operations
sent concern and opposition rippling
through neighboring communities.
The Jackson Demonstration State
Forest (JDSF) is a nearly 50,000-acre
coastal forest filled with rare plants,
mushrooms, sensitive plant communities, northern spotted owls, and
other wildlife. It’s also a haven for local
residents who utilize the forest for hiking, biking, mushroom picking, and
education. Teresa Sholars, rare plant
coordinator and vegetation chair for
CNPS’s Dorothy King Young Chapter
and professor emeritus at College of
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the Redwoods, has taken students on
field trips to JDSF since the 1970s to
study the forest’s unique ecology. The
COVID-19 pandemic, which inspired
more people to enjoy the outdoors,
also reinvigorated locals’ love for the
forest. Chad Swimmer, cofounder of
the Mendocino Trail Stewards, whose
backyard is adjacent to the forest, says
that he has recently seen more people
recreating in the forest than ever before.

As more people flocked to the
forest, the California Department of
Forestry and Fire Protection (CAL
FIRE) set its sights on eight different
timber harvest plans in the western
portion of JDSF, covering an area that
spans from Jug Handle State Natural
Reserve to Big River near the community of Mendocino. Some of the areas
slated for harvest contain 100-year-old
redwoods. To date, almost all of the
old-growth redwoods in JDSF have
been lost to historical logging, which
began in the 1850s. Today, activists
are distressed to see second-growth
redwoods targeted for cutting, as well
as plans to remove large Douglas-firs,
grand firs, and hemlocks to prevent

This cute-as-a-button parrot toadstool
(Gliophorus psittacinus) was snapped
on JDSF land, about 3.5 miles up the Big
River watershed.
Photo: Madia Jamgochian

them from shading the more economically valuable redwoods. While this
strategy may provide young redwoods
more sunlight to help them grow,
removing these trees eliminates the
biodiversity that they support such
as mushrooms and their associated
underground mycelial networks that
are important for drought resilience.
This influx of timber harvest plans was
a drastic shift from a six-year moratorium
on logging in JDSF that spanned from
2002–2008. In 2000, a citizen group
called the Campaign to Restore Jackson
State Redwood Forest filed a lawsuit over
JDSF’s outdated management plan. As a
result of that case, and subsequent legal
actions, logging ceased in JDSF until
2008. CAL FIRE eventually implemented a new management plan and
logging activities continued. The sheer
number of harvest plans teed up in 2020
reignited old concerns, in part because
of their proximity to urban centers. (As
of June 2021, the number of proposed
plans was reduced to seven). Residents of
the coastal towns on the western border
of JDSF were dismayed to see large trees
marked for harvest and closures of their
usual hiking routes. People feared for the
future of this beloved forest in light of
the planned timber extraction. For some,
the proposed timber operations will be a
stone’s throw from their backyards.

Fear quickly transformed into action.
One timber harvest plan, the Caspar
500 THP, began logging operations in
June 2021, and has been particularly
controversial. The plan was approved
in the spring of 2020, during the
COVID-19 pandemic, and many
activists and community members
felt that they did not receive sufficient
notice or an adequate opportunity to
provide comments on its environmental
impacts.
In response to the Caspar 500
logging operations, local activists and
protesters took to the streets—and
even the forest itself—to stop logging
operations. In response to the direct
actions of tree-sitters and protesters,
in late June, CAL FIRE officially
announced that logging for the Caspar
500 plan had paused. Demonstrations
and marches continued through the
summer; at the time this article went to
print, Caspar 500 logging had resumed.
Though the recent slew of timber
harvest plans met opposition from
local communities, logging is far from
new in Jackson Demonstration State
Forest. In fact, the state of California
purchased the forest in 1947 and designated it as a demonstration forest in
1949: a living laboratory intended to
showcase how California’s forests can be
managed for multiple benefits (wood

products and timber production, recreation, watershed protection, and habitat
restoration) and to demonstrate sustainable
forest management techniques.
Managed by CAL FIRE, JDSF is
the largest of 10 demonstration forests
in California. Timber production is an
inextricable aspect of JDSF’s history,
and a priority for the way it is managed
today. Those who support logging in
the forest say that JDSF is beautiful
because it is managed, and that logging
plays an important role by thinning
the forest and keeping it healthy. In
the wake of California’s wildfire crisis,
reducing forest density and fuel loads is
a high priority for land managers.
On the other hand, logging can have
harmful environmental effects, and some
experts doubt its efficacy as a tool for
reducing wildfire risk and forest health.
Logging destroys habitat for plants and
animals. It can also interfere with natural
carbon sequestration processes in the
forest, which runs counter to California’s
carbon emissions goals. Maintaining
this biodiversity sanctuary has taken on
new significance in light of California’s
goal for conserving 30 percent of the
state’s land and coastal waters by 2030
(known as the 30x30 effort), and commercial logging could be at odds with
that objective. Given the high ecological,
cultural, and recreational value that
JDSF provides, Californians must ask
whether the commercial timber harvest
that is proposed for JDSF is compatible
with goals for biodiversity conservation,
carbon sequestration, forest health, and
wildfire resilience.

A logging operation off Road 409, north of the
northern entrance to Russian Gulch State Park.
Photo: Chet Jamgochian
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A Douglas-fir tree downed in the area of the
Mitchell Creek THP, in the western portion of
JDSF just outside of Fort Bragg. The THP is
currently under review by CAL FIRE.
Photo: Art Mielke

Responsible logging in certain
parts of the forest could feasibly be
part of an ecologically sustainable
management plan for JDSF, CNPS
and other conservation groups maintain. Ecologically based thinning
can improve forest structure, reduce
wildfire risk, and benefit habitats. But
careful scrutiny of logging’s environmental impact to the forest, along with
meaningful collaboration with stakeholders and the public, is necessary if
it is to continue without jeopardizing
JDSF’s ecological and cultural values.
For many activists who have been
following JDSF for the last several
decades, the current management
of JDSF is not striking this balance.
Members of the Dorothy King Young
Chapter of CNPS, for example,
have tried to engage with CAL FIRE
for years on improving logging and
management strategies, and have often
been frustrated by the agency’s insufficient consideration of the detrimental
environmental effects of commercial
timber harvest.
To make a long and complicated
history short, there are conflicting
28
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views about how JDSF should be
managed. Forest activists and conservationists say there needs to be a shift
in the management priorities for JDSF
away from commercial timber production. Many advocates have long felt that
their voices have fallen on deaf ears, and
today they are making sure that CAL
FIRE hears their perspective.
One group that has opposed the
way JDSF is managed is the Coyote
Valley Band of Pomo Indians, which
includes the Coast Yuki and Northern
Pomo, the original peoples of what is
now called Mendocino County. For
centuries before white settlers arrived,
Indigenous people were active stewards
of the land who gathered acorns and
food in the forests, fished for salmon
in rivers, and harvested medicinal
plants and materials to weave baskets.
Timber harvest operations cut through
these lands, systematically destroying
ancestral sacred sites and the biological resources of the Tribe. The Coyote
Valley Band of Pomo Indians has a
special kinship with these habitats; they
want to see logging stopped, and for
local Tribes to assume comanagement

of their ancestral territory that now
comprises JDSF.
Government-to-government consultation between the Coyote Valley
Band of Pomo Indians and the state of
California began on April 22, 2021,
and consultation is ongoing. The Tribe
is calling for a two-year moratorium
on logging to ensure that the concerns
of both the Tribe and local community
members are adequately considered and
resolved.
What does it mean to “save” the
Jackson Demonstration State Forest? For
some people, it means that all commercial logging stops. For others, it means
that land managers take a hard look at
the environmental impact of logging
projects before they approve them, and
prioritize the cultural, ecological, and
recreational values of JDSF over the
potential cash value of its lumber. If logging comes at the expense of a thriving
ecosystem, then there is no place for it in
this forest. California is running out of
places such as JDSF, and local organizations and communities are fighting to
ensure it is not lost forever.

Even the
biggest tree
started as a
little seed
Make native plants
part of your legacy
by leaving a gift to
CNPS in your will
or trust.
Get started today at
FreeWill.com/CNPS
Questions?
Contact Christine Pieper at
legacy@cnps.org or (916)
738-7622
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F E AT U R E D G A R D E N E R

DESERT
IRONWOOD
Over 300 years old.

Influencing the Influencers
R O B I N KO B A LY I S T EAC H I N G M I L L E N N I A LS
H OW TO R ES P E CT T H E I R E L D E R S
by EMILY UNDERWOOD

PARRY'S JUJUBE
The fruits of a Parry’s jujube, or wild plum
(Ziziphus parryi).
The closely-spaced annual growth rings
of this Parry's jujube indicate it was over
100 years old when removed to build a
new home.
Sugar bush
(Rhus ovata)

Goldenbush
(Ericameria spp.)

Mojave yucca
(Yucca schidigera)

Botanist Robin Kobaly’s fascination with California’s
most ancient inhabitants began with a very particular
plant: a thorny shrub with star-shaped flowers and yellow
fruits called Parry's jujube, or wild plum (Ziziphus parryi). The tree-like shrub grew near her childhood home in
the desert climate of Morongo Valley, California, in San
Bernardino County. Every day, she passed it on her walk to
the bus stop.
At 18, Robin left for college at the University of
California, Riverside, where she completed a bachelor’s
degree in biology and a master’s degree in plant ecology.
Over the next two decades, she worked as a botanist and
wildlife biologist for the U.S. Bureau of Land Management,
including for nine years as manager of the Big Morongo
Canyon Preserve. At 34, she moved back to the same
neighborhood where she’d grown up, and noticed that the
slow-growing jujube had hardly changed at all. “I thought,
my gosh, all those years have passed, but it looks the same,”
she says. By the time she was a teenager, the plant had long
since matured.
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Because of [the plants']
dwarf size, many
people do not realize
how old our longlived native desert
plants are.
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A slow-growing California
juniper (Juniperus californica)
can live over 2,000 years.

Disaster struck in the form of a bulldozer clearing a lot
for a new home. “The wild plum that I had seen my whole
life was upended,” Robin says. She asked the dozer operator,
a friend from high school, if she could examine the exposed
growth rings from the downed shrub. It was at least 300
years old. “Mike said, ‘I could have gone around that plant,
if I'd only known,’” she says.
The experience spurred her to launch a new program,
“Saving the Ancients,” for The SummerTree Institute, an
environmental education nonprofit that she co-founded
with her husband. “Because of [the plants'] dwarf size, many
people do not realize how old our long-lived native desert
plants are,” Robin says. Plants like 200-year-old junipers
(Juniperus californica), for example, may have trunk diameters of only six inches, with closely spaced annual growth
rings that show very little growth each year, but which can
live over 2,000 years.
The rapid influx of remote tech workers moving into
the desert, many of them millennials, has created an urgent
need for education about desert ecosystems and long-lived,
drought-tolerant native plants, Robin says. “If we can teach
the new people moving in about what's here—you know, if
we can influence the influencers—then I feel we have done
our job as well as we can do it while we're still here.”
Through her educational programs, garden consulting
business, and several books, Robin is teaching people how
to respect and care for ancient desert plants, including the
fragile, intricate network of underground relationships that
sustains them. “She showed us how complex, vibrant, and
special the desert ecosystem truly is,” says one recent client.
Robin’s recent book, The Desert Underground, explores the

networks of fungal threads, or mycelia, that grow with plant
roots, sequestering carbon and supplying the plants with
extra nutrients and moisture. “It’s incredibly important to
protect ancient plants because their roots go so deep,” she
says—the roots of a honey mesquite tree (Prosopis glandulosa), for example, can plunge over 150 feet into the earth.
The best way to protect long-lived desert plants—and
keep the carbon they sequester in the ground—is to leave
them undisturbed, Robin says. She recently brought that
perspective to her work on an independent science panel
that provided input to the Desert Renewable Energy
Conservation Plan. DRECP is a landscape-scale plan for
renewable energy development that aims to conserve six million acres of irreplaceable desert ecosystems, while allowing
for the development of around 20,000 megawatts of solar,
wind, and geothermal energy. For gardeners, Robin’s most
frequent advice is to leave ancient plants alone, since many
long-lived, drought-adapted native plants will die if fertilized
or overwatered. “Step away from the Mojave yucca!” she says.
Once they’re established, a deep soak every few months
or so should suffice for most native desert plants in a garden,
Robin notes: “Make like a desert thunderstorm.” In today’s
extremely dry conditions, however, it’s difficult for even the
hardiest desert plants to get established. Native plants like
manzanita and juniper need some initial rain to establish a
tap root that can sustain them through a first summer, she
notes. “It doesn't matter how well the plant could do 10
years from now, 100 years from now—if it can't make it
through its first summer, it’s history.”
The lack of successful recruitment for long-lived desert
plants in recent years means “it's more critical than ever”
to not only retain the ones we already have, but to plant
more, to try to make up for all of those that we're taking out
through development, Robin says.
Despite the daunting challenges that face California’s
ecosystems, such as climate change, she finds hope in
California’s venerable desert denizens. “We have ancient
plants that have survived over 1,000 years of droughts,
and frost, and heat waves, and predation, and pathogens—
they've survived all of that, and are still providing habitat for
wildlife,” she says. “They're still providing food for humans
who care to harvest them, and sequestering carbon.” If we
give the plants a chance in our current drought, she says, “they
potentially could outlast this one.”
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G ROW N AT I V E PL A N T S
FAR LEFT: Jessica with a
wilting California mugwort
(Artemisia douglasiana)
plant.
CENTER LEFT: A warm
evening in Berkeley, CA,
where Jessica lives.
LEFT: Even droughtresistant native plants
occasionally need a little
supplemental water.
BOTTOM RIGHT: Damaged
leaves can be protective,
so don’t rush in to remove
them.

DEAD HEAT
HOW TO PREPARE FOR EXTREME HEAT WAVES
by JESSICA WOODARD

I used to think my laissez-faire
gardening style was sufficient for
hardy and established natives.

Then, shortly after a record-smashing
heat wave a few years ago, a presentation from Bart O’Brien, director of
Regional Parks Botanic Garden, made
me think otherwise. I was touched that
Bart put up a shade structure ahead
of the heat wave for his alpine plants
and wildflowers at the botanical garden. Since then, I’ve wanted to share
some of the tidbits I’ve learned about
handling heat waves with native plants.
While it may be too late for some of
my own plants this year, next time I’ll
be ready!
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WHEN YOU KNOW A HEAT
WAVE IS COMING, TRIAGE:
Container plants. It's harder to
regulate root temperature when you’re
living above ground. I water my
container plants as soon as the top
two inches of the soil dry out. Check
frequently throughout the heat wave! I
move mine to shade as needed.
New plants (first two years). If
you are like me, and compulsively buy
native plants year-round even when it’s
not even close to the rainy season, your
new plants will need extra attention.
Keep them in the shade if you haven’t
put them in the ground, create shade if
you have, and water them thoroughly
when the soil is dry.

What about established natives?
Native plants in the wild aren’t irrigated, so you might think that native
plants in your garden don’t need
extra water either. California has an
extremely dry Mediterranean climate,
which means our native plants can
handle drought—but they’re not accustomed to the frequent, extreme heat
events we’re now experiencing. Here
are some garden situations where you
may want to consider supplemental
watering:
When appearance matters. If you
are modeling native plants in your
neighborhood and trying to convince
others to give them a try, they will look
better with some extra water. (They still
need a fraction of the water needed by
most other plants.)

To minimize fire risk near a
structure. Some horticulturists and fire
professionals suggest lightly watering
(every three weeks or so) native plants
near the home throughout the dry
season because plants whose tissues are
fully hydrated take longer to ignite.
Some native plants do not want
any water until the winter: Matilija
poppies, oaks, desert salvias, and most
manzanitas are all good examples.
HOW TO WATER
Deeply watering the soil is key to
healthy plants. Try to get water to
soak 18 inches down, where the roots
can access it. The tricky part is giving
the water enough time to soak into
the soil without causing runoff. With
sprinklers, watering 2–5 minutes at
a time with 15–30-minute intervals
can help avoid unnecessary runoff
(On a controller, this is the cycle and
soak setting). It’s easier to avoid runoff
with the slow drip of a well-designed
drip system. Check if the soil is dry to
determine when to water next (Ideally,
you’d use a stick or soil probe, but I
have always resorted to sticking my finger in the dirt and hazarding a guess.)

Water in the early morning. Watering
in full sun on a hot day can damage
your plants, and you lose water to
evaporation. Instead, water when the
sun is out of the picture.
Water around the plant. Target
where the furthest leaves reach (“drip
line”), not by the stem or trunk.
HEAT WAVE CHECKLIST
Before:
• Water thoroughly as soon as the
heat wave is on the horizon (days or
even a week ahead.)
• Add mulch. Mulch cools the soil
and keeps moisture in the ground
where plant roots can access it. It also
helps control weeds competing for
water, and builds up the soil. It also
looks way better than exposed soil
baking in the sun.
During:
• Water in the morning.
• Create shade for sensitive plants.
Move container plants to a shady spot
(under a tree or by a wall), or construct
a temporary shade structure to protect
plants from the strongest south-facing
sun. (I modified my laundry rack and
used towels to protect some seedlings!
Items such as sun umbrellas and palm
fronds can also be used to protect new
plants from the direct sun.)

• Don’t despair if something dies—
it might just be dormant, and many
plants will green back up in the winter
with rain.
• If it doesn’t revive, now you know
that it might do better in a shadier
spot, should you choose to replant the
same plant.
• Use the newly freed-up space to
plant something that does well on hot
sunny slopes; when you design the
new garden area, make sure to think
about different water requirements
that neighboring plants may have in a
shared space, suggests Alice Kitajima of
the water-wise Ruth Bancroft Garden,
in Walnut Creek.
• CNPS Garden Ambassadors
suggest replanting with overlooked
chaparral and desert natives that
thrive nearby such as bladderpod
(Peritoma arborea), white sage (Salvia
apiana), yucca (Hesperoyucca whipplei),
California sagebrush (Artemisia californica), chamise (Adenostoma spp.) and
buckwheat (Eriogonum spp.).

After:
• Resist removing damaged leaves—
they could provide some protection
from future heat waves.
• Don’t rush in with water: If plants
that exhibit summer dormancy have
lost most or all of their leaves, allow
them to continue into dormancy.
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K I DS ' CO R N E R

PLANTS OF THE PAST
by JEN AGUILAR

ACTIVITY 1

CREATE A TRACE FOSSIL

ACTIVITY 2

TEETH TELL A TALE!

For our first activity, we’re going to create our very own

By looking closer at the teeth of animals that lived in

trace fossils! Trace fossils are fossils that don’t have an

the past, we can learn more about the environment

actual part of the organism, or living thing, inside them.

they lived in, including what kinds of plants were grow-

Some examples of trace fossils include animal tracks,

ing so long ago! For this activity, we’re going to take a

leaf prints, and coprolites (animal poop)!

look at an herbivore that lived in Los Angeles 11,000 to

WHAT COMES TO MIND WHEN YOU THINK OF A FOSSIL?

55,000 years ago during the Pleistocene, also known as

DINO POOP

A LARGE DINOSAUR? A MAMMOTH?

Fossilized dinosaur poop,
also known as a coprolite,
found in Colorado.
Photo: James St. John

WHAT ABOUT PLANTS?

the Ice Age. Take a closer look at this single tooth from a
Columbian mammoth. What do you notice about it?

MAMMOTH TOOTH
Photo: James St. John

Paleobotany is a special branch of science
that focuses on the study of fossilized
plants. For this edition of Kids’ Corner,
we’re going to pretend that we’re paleobotanists, scientists who look back in time to
learn about the role plants played in their
environment.

SUPPLIES NEEDED
Air-dry clay
A paper plate
Paint and a paintbrush
A leaf from your favorite native plant

STEP 1
Grab a small piece of clay and roll it into a ball.
Flatten the clay with the palm of your hand to about
1cm thick (about the length of a standard staple).

GUESS THE PLANT AND DRAW IT!

What kind of plant can you think of that is fairly soft
and grows all over the place? Draw your guess below before
taking a peek at the answer:

STEP 2
Gently pick a leaf from your favorite native plant and press it
into the clay to make an impression. Slowly peel the leaf away
from the clay to reveal your trace fossil. Optional: Press the end
of a straw into the clay to make a hole for hanging!
STEP 3
Let your clay dry for 24 hours.

COLUMBIAN MAMMOTH

STEP 4
Grab some paint and color your new trace fossil!

Did you know Columbian mammoths once
roamed California during the Ice Age?
What do you think they ate?
Mammoth illustration by John D. Dawson

All images courtesy of the La Brea Tar Pits
Museum unless otherwise noted.
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FOSSILIZED PINE CONE
A fossilized pine cone found in the La Brea
Tar Pits. Unlike the trace fossils you’ll make
in this activity, many of the plant fossils
found at La Brea include whole leaves,
twigs, seeds, and pieces of wood!

After your trace fossil is complete, put your paleobotanist hat on
and answer the following questions:
1. What can you tell about the plant from looking at the trace
fossil?
2. What important things about the plant do you think the trace
fossil didn’t capture?
Fossil plants are a great source of information, but like most
fossils, sometimes they leave us with more questions to ask and
more answers to discover!

READY FOR THE ANSWER?

The mammoth’s primary diet consisted of grasses! Because of
their size, mammoths likely spent up to 16-18 hours a day
eating to ensure they were getting about 150,000 calories a
day. That would be like eating 750 pieces of cheese pizza in
one day!
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F U T U R E- M I N D E D
by CHRISTINE PIEPER

A CONVERSATION WITH

Michèle Slaton

After living in Idaho, Colorado, and Wyoming, Dr. Michèle Slaton was no stranger
to mountains when she arrived in California for a seasonal botany job two decades
ago. The plants and alpine habitats of the eastern Sierra captivated her, and
Michèle and her husband settled in Bishop. Michèle’s passion for native plants led
her to include them in her estate plan, by joining the CNPS Legacy Circle.

Michèle Slaton at
Table Mountain, with a
whitebark pine in the
background.
Photo courtesy of Michèle
Slaton.
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I like sparse open spaces where you can
really see how the plants interact with their
habitat—the aspect, soils, and microclimates.
Christine: You’ve spent
a lot of time studying
the whitebark pine
(Pinus albicaulis).
What makes it so interesting?
Michèle: It’s the dominant species at tree
line in many mountain
ranges. But even though
it’s common, it is proposed as threatened. Recent research of mine and
colleagues’ shows that high temperature is a strong predictor of mortality
in whitebark pines in California. A
warming climate could bring big
changes for this species and mountain
landscapes so familiar to us.
As an ecologist in the US Forest
Service Remote Sensing Lab in
Sacramento, you have a unique
perspective on how our environment
is changing.
Yes, we conduct mapping and
inventory across the whole region. It’s
really exciting to link field botany to
advanced technologies for monitoring.
Even before the drought and the rise
in tree mortality, the need for remote
sensing was growing—but now I don’t

even have words for the increase in
demand. The rate at which the landscape is changing is indescribable. To be
a witness to that affects me personally.
So, ecology and botany aren’t just
your profession, but also your
passion?
I’ve loved native plants for as long
as I can remember. As a child in New
York, my godmother gave me a plant
book. I’ll never forget the first plant
I identified—a trillium—and the
moment it dawned on me that plants
were what I should study. Plants are
so humble and easy to relate to. I love
to observe plants in all seasons, and to
come back to the same spot over and
over again.
You must have a lot of favorite spots
near your home in Bishop.
I can never get enough of the east
side of the Sierra. I love Bishop Creek,
the high mountain lakes, and little
cushion plants. But I also love Death
Valley and the huge blooms of the desert.
I like sparse open spaces where you can
really see how the plants interact with
their habitat—the aspect, soils, and
microclimates.

It’s easy to imagine why you’re a
member of CNPS!
It was one of the first things I did
when I moved to California. My to-do
list was “get a mailbox, join CNPS”!
For many years I just attended the
occasional field trip, but mentors
and friends in the chapter helped me
become more involved. I hope I’m
paying that forward now by encouraging
others to do the same. CNPS offers
such a diversity of ways to protect
native plants. I connect to the science,
but CNPS is also education, conservation, gardening. It’s a whole suite of
solutions.
Your work gives you a front-row seat
to the challenges facing California’s
environment. Are you able to stay
hopeful about our future?
Here in the Bristlecone chapter, I
serve as the Mary DeDecker Botanical
Grant Chair. Mary was a founding
member of our chapter, and her family
has given me stewardship of her microscope, which is on my desk. I treasure
it as a constant reminder of what one
person can do. The students and community members supported by chapter
grants always make me hopeful. I want
to build on that, and give even more
young people a leg up in their careers
in botany.
www.cnps.org FLORA
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EVENTS

Upcoming Events
Fall planting season is

OCTOBER

here! Pick up a few more
plants and learn sometalk. See more upcoming events at cnps.org/
events, and your local
chapter website and
newsletters.

Plant Sales

Photo: Henni Cohen

Monterey Bay Chapter
October 9-15
pick-up October 12-18
Napa Valley Chapter
October 10-11
Santa Cruz Chapter
October 16
San Luis Obispo Chapter
October 18 - November 4,
pick-up November 6
North San Joaquin Valley Chapter
(Oakdale)
October 23
Sequoia Chapter
October 29 - November 4,
pick-up November 7
San Gabriel Mountains Chapter
November 6
40
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Michael Kauffmann in the
Trinity Alps.
Photo courtesy of Michael
Kauffmann

Sarah Jacobs, PhD will
broadly cover the biology of
paintbrush (Castilleja), what
we do (and don't) know
about its evolution, and how
Jacobs’ research is aiming to
fill in the gaps. She will also
highlight the challenge of
defining species in lineages
like Castilleja and what that
means for systematics and
taxonomy in the group.

thing new from a virtual

CNPS chapters are offering
plant sales. Some are online
order only, shopping by
appointment, and/or curbside
pick-up. Check your local
chapter websites for details.

October 14
Using Paintbrushes
to Study Species
Yerba Buena Chapter

October 20
Water Resilience in
the Garden, a talk by
Radhika Thekkath
Santa Clara Valley
Chapter
As the climate swings
unpredictably from year to
year, causing early spring
floods and summer drought
in the western United
States, it makes sense to
understand and implement
established ways to manage
the rainfall on our properties. Whether we live on a
small suburban lot or run a
small farm on multiple acres,
these techniques allow us to
be resilient in the face of
uncertain rainfall.

October 16
Southern California
Botanists Symposium
Southern California
Botanists
Enjoy a virtual symposium all
about the study, preservation,
and conservation of Southern
California native plants and
plant communities.

October 19
Gardening in
Summer Dry
Climates: Plants
for a Lush Waterconscious Landscape
with Saxon Holt
Milo Baker Chapter
Join an award-winning
photographer on a photographic journey through
his new book, Gardening
in Summer Dry Climates:
Plants for a Lush Waterconscious Landscape

October 26-29
Cal-IPC 30-Year
Anniversary
Symposium
California Invasive
Plant Council
Celebrate 30 years of
learning with Cal-IPC with
more session talks, discussion
groups, and posters covering
a wide range of topics related
to invasive plant biology
and management. We are
meeting online to stay safe,
but our online platform
has many opportunities for
engagement and connection.
Register at www.cal-ipc.org.

NOVEMBER
November 6
Botanizing the
Bigfoot Trail
Santa Clara Valley
Chapter
The Klamath Mountains
of northwest California
and southwest Oregon
are one of the most biodiverse temperate mountain
ranges on Earth. In fact,
32 species of conifers and
over 3,500 taxa of plants
call this area home! The
Bigfoot Trail traverses this

amazing mountain range
and celebrates the region’s
plant diversity. Join educator, ecologist, and author
Michael Kauffmann, who
first hiked the Bigfoot
Trail in 2009, for a virtual
360 mile hiking tour. He
will highlight the conifer
diversity as well as some of
the exceptional flowering
plants of this region with
spectacular pictures and
intriguing stories.
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November 8
Lunada Bay Parkway
Project
South Coast Chapter
Residents in a Palos Verdes
Estates neighborhood
decided to beautify a
barren stretch of walking
trail near the seaside bluff.
Barbara and Bill Ailor will
share updates on the project since its start in 2016.
November 11
Annotated Checklist
of the Vascular
Plants of San
Francisco
Yerba Buena Chapter
Long before the digital
age of geo-located photos,
the founders of the Yerba
Buena Chapter of CNPS
were busy documenting
the native flora of San
Francisco. Their observations were recorded
on hand-written lists on
college-ruled note paper,
the backs of envelopes, and
in the margins of dogeared copies of the 1958
publication A Flora of San
Francisco. Join speaker
Mike Wood who compiled
this information into a
searchable data set that
could be regularly updated
as new discoveries were
made.

California poppies
(Eschscholzia californica)
and a rock swale.
Photo: Tara Collins
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November 16
The Extraordinary
Microscopic
Relationship
Between Arbuscular
Mycorrhizal Fungi
and the Roots of
90% of All Plants
Milo Baker Chapter
Lorenzo Washington, PhD
candidate in Plant and
Microbial Biology, UC
Berkeley will explore a
relationship between plants
and fungi that hinges on
cooperation instead of
competition to improve
their odds of survival.

Located in soil everywhere,
these extensive underground communication
networks play crucial roles
within ecosystems and can
provide new strategies for
agricultural cultivation.

DECEMBER
December 2
Native Gardening:
Watering 101
CNPS
How do you water like
nature? As we enter the
wettest time of year, we
will hear from panelists

about different watering
systems, and watering tips
and tricks to fake the rain
for your California natives.

JANUARY
January 10-11
Northern California
Botanist Symposium
Northern California
Botanists
Northern California
Botanists is planning to
have an all virtual conference. Planning is underway
and details will available at
www.norcalbotanists.org/

Visit the newly updated Inventory
of Rare and Endangered Plants of
California at rareplants.cnps.org
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