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|. Introduction

Phenologyis the study of the timing of seasonal biological events such as the flowering and
fruiting of plants;ithe annuaémergence of insect pollinators and pests;taadnigration of

birds and mammal®Vith funding from tle National Park Service (NPS) Climate Change
Response Program, tialifornia Phenology Projec{CPP;, www.usanpn.org/cppvas

launched in 2010 aspalot project to develop anst protocols and to create tools and
infrastructure to support loAgrm phenological monitoring and public education activities in
Cal i forni ads -thegtoundpid dctiviies fodused on €en€aliforniaparks:

Joshua Tree National PafkOTR), Santa Monica Mountains National Recreation Area (SAMO),
Golden Gate National Recreation Area (GOGA), John Muir National Historic Site (JOMU),
Lassen Volcanic National Park (LAVO), Sequoia and Kings Canyon National Parks (SEKI), and
Redwood NationdPark (REDW,.

The goals of th€alifornia Phenology Projedreto: (1) recruit and to train NPS staff in the

Divisions of Resource Management, Education, and Interpretationaff@nd informal

educators; students; and the publithe skills needed faecording and intergting

phenological datg2) establish baseline phenological patteandtracklong-term phenological

trends todocument the effects of climatearige on wild plants and animaés)d(3) guide

adaptive manage maraltresaufceF@a | iaf odrentiaa dsednadtescr i pt
scientific goals, please refer to tRant Phenology Monitoring Protocol

Productsof thepilot periodinclude aPlant Phenology Monitoring Protoc@lith stepby-step
instructions for conducting nmitoring) andpark-specifc monitoring guidedor each of the

seven pilot parks. The material img monitoring guide is meant to serve as a reference for CPP
participants who are observing plant$aiden Gate National Recreation Area (GOGAY).
identifiesand describes all adhe CPP and USAIPN resources that observers will need to start
monitoring plants aBOGA (e.g., USANPN datasheet§&;OGA monitoring sites and l@tions,
andCPP species profilesyhis guide, however, is not meant to replace participation in an
official training event, nor is it meant to provide detailed background information about
phenology and the USAIPN monitoring protocolsPlease refer to thelant Phenology
Monitoring Protool for detailed monitoring instruction&or more information about théSA-
NPN monitoring protocolsvisit the USANPNGS klow to Observeavebpage
(http://www.usanpn.org/howbservé. To learn more about phelogy, visit the CPP
(www.usanpn.org/cpmnd USANPN websitesWww.usanpn.orlj where you can download
newsletters, project briefs, presentations, and ridte://www.usanpn.org/cpp/resoures
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[l. Points of Contact
CPP contacts atGOGA:
Alison Forrestel

Supervisory Vegetation Ecologist
Alison Forrestel@nps.gov

Will Elder
Interpretive Ranger
Will_Elder@nps.gov

For volunteer opportunities regarding phenology research, including data collection or individual
projects please visitittp://www.volunteer.gov/gov/results.cfm?ID=124aid fill out the
volunteer application available at the end of that web page.

Other CPP contacts:

Dr. Angie Evenden
Pacific West Region, Californian Cooperative Ecosystem Studies Unit
angela_evenden@nps.gov

Dr. Susan Mazer

Professor of Ecology and Evolution

Department of Ecology, Evolution and Marine Biology
University of California, Santa Barbara
mazer@lifesci.ucsb.edu

phone: 8088938011

Dr. Liz Matthews

Postdoctoral Associate

Departnent of Ecology, Evolution and Marine Biology
University of California, Santa Barbara
lizmatthews03@gmail.com
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[l . CPP Secies Monitored atGOGA

There ardive species targeted for monitoring@blden Gate NRACalifornia live oak Quercus
agrifolia), California poppy Eschscholzia californiggcommon cowparsnifHeracleum
maximun), coyotebrush(Baccharis pilulari3, and sticky monkeyflowefDiplacus aurantiacus

Two-sided CPP species profitardsfor each species are available for déveal from the CPP
website (front and back images are also included belawy)//www.usanpn.org/cpp/AllSpecies
The species profiles include a brief description of each species, as well as photast for mo
phenophases. Please note that some profiles are missing photos of observed phenephases
encourage CPP participants to continue collecting photos and updating the species.profiles

Table 1. CPP species monitored at GOGA.

Common name Latin name Natur e 6 s No Caelgary k Parks

California live oak Quercus agrifolia Broadleaf Evergreen Trees & Shrubs GOGA; SAMO
(with pollen)

California poppy Eschscholzia californica  Forbs GOGA

Common cowparsnip  Heracleum maximum Forbs GOGA; REDW

Coyotebrush Baccharis pilularis Broadleaf Evergreen Trees & Shrubs GOGA; SAMO;
(with pollen, no leaf buds) REDW; JOMU

Sticky monkeyflower Diplacus aurantiacus Semi-deciduous Trees & Shrubs GOGA

To see the complete list of CPP focal species, pleasénitisitwww.usanpn.org/cpp/AllSpecies

A brief description of théive species targeted for monitoring@OGA is provided below.
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3.1 California live oak (Quercus agrifolig

1 CPP four letter codeQUAG
1 Download the USANPN datasheet and the CPP profile for QUAG here:

(http://www.usanpn.org/cpp/QUAG

i California live akis a perennial species in the Beech family and is a dominant tree in the
lower-elevationmixed evergreen woodlands of California. It blooms from March through
May and the flowers are monoecious, meaning both male and female flowers occur on the
same tree. This species is easy to identify and has potential for exploring interactions with
co-evolved insects (e.g., moths and caterpillars). It is a species of management concern for a
variety of reasons, including the spread of sudden oak death (SOD), predicted range shifts
(e.g., models predict range expansion in some coastal National Parlsuctitgs Point
Reyes), and its importance to wildlife (e.g., coast live oak communities support many bird
federall

speci es,
currently monitored at Golden Gate NRA, Santa MoMcaintains NRA, and John Muir

NHS.

Table 2. Count of live oak individuals monitored at each GOGA location and site.

ncl udi

ng two

y

endanger ed

MARIN HEADLANDS (OLBU)

PRESIDIO (LDML)

MORI POINT (MORI)

Site name Count Site name Count Site name Count
OLBU 1 0 LDML 1 0 MORI 1 0
OLBU 2 0 LDML 2 1 MORI 2 0
OLBU 3 0 LDML 3 0 MORI 3 0
OLBU 4 0 LDML 4 1 MORI 4 0
OLBU 5 0 LDML 5 future site MORI 5 0
OLBU 6 0 LDML 6 not active MORI 6 0

LDML 7 2

LDML 8 2

LDML 9 2
TOTAL: 0 8 0
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California live oak, Quercus agrifolig species profile (Version 2; March 2012):

California Phenology Project:
species profile for
California Live Oak
(Quercus agrifolia)

Inpnc

National Bl Phenology Network

UCSB
™

CPP site(s) where this species is monitored: Golden Gate National Recreation Area,
Santa Monica Mountains National Recreation Area

What does this species look like?

This large evergreen tree has a dark grey, stout, short trunk and
wide spreading branches. The leathery leaves are shiny on the
upper surface and dull on the lower surface, which is covered with
fuzzy hairs. The leaf margins are spiny and holly-like. The
individuals are monoecious; each tree bears both male and female
flowers but the male flowers produce only anthers and the female
flowers produce only pistils. The yellow-green male flowers are
clustered in elongated, drooping catkins that are 4-10 cm long, and
the female flowers are clustered in reddish green spikes.

When monitoring this species, use the USA-NPN

Photo credit: randomtruth (Flickr)

broadleaf evergreen (with pollen) trees and shrubs
datasheet.

Species facts!

The CPP four letter code for this species is QUAG.

This oak is very fire resistant. Adaptations to fire include
evergreen leaves, thick bark, and the ability to sprout
post-fire from the roots, trunk, and upper crown.
Individuals can live up to 250 years.

Susceptible to Sudden Oak Death disease.

Wind pollinated.

Each acorn takes a full year to develop from a pollinated
flower.

! Where is this species found?

U In valleys, slopes, mixed-evergreen forest, and woodlands at
elevations less than 1500 meters.

. Endemic to California; found in North Coast Ranges, Central
Western California, and SW California.

i Occurs on soils ranging from silts and clays to weathered granite.

Photo credit: Jerry Kirkhart (Flickr)

For more information about phenology and the California Phenology Project (CPP), please visit

the CPP website (www.usanpn.org/cpp) and the USA-NPN website (www.usanpn.org)

California Phenology Project:
species profile for
California Live Oak
(Quercus agrifolia)

UCSB
e

snpnc

National M Phenology Network

NATIONAL
PARK

Breaking leaf
buds

This phenophase can
be difficult for this
species; remember,
you can circle ? if you
are unsure of what
you are seeing!

Flowers or flower
buds

The male inflorescence
is a catkin, which is
initially compact and
stiff, but eventually
unfolds, lengthens, and
hangs loosely from the
branch. Female flowers
are very small and
petal-less, emerging
from the growing stem
When monitoring flower or flower at the point where a
bud abundance for this species,
count each inflorescence as a single
flowering structure!

1 £

new leaf is attached.  the ber of individ.

tree.

Fruits

The fruit is an acorn
that changes from
green to light brown.

Important Note: NPN flower and fruit phenophases are
nested. If you say “Y to “open flowers” you should also
have said “Y” to “flowers or flower buds” and if you say “Y”
to “ripe fruits” you should also have said “Y” to “fruits”

Young leaves
Young leaves are
generally thinner and
lighter colored than
mature leaves.

Open flowers

The male flowers will
open once the
compact catkin has
unfolded and is
hanging loosely.
Female flowers are
open when the pistils
are visible, but will be
very difficult to see
where they are out of
reach.

When monitoring the proportion of open flowers, estimate
that are open, not
inflorescences! For big trees, estimate proportions of open
flowers for a few branches and extrapolate for the rest of the

Ripe fruits

The fruit is ripe when
it is light brown and
drops from the plant.
Since fruits (acorns)
drop from the plant
when ripe, do not
observe the Ripe
Fruits phenophase for
this species. (Leave
this line on the

m’*‘ datasheet blank.)

Instead of recording ripe fruits, observe Recent
fruit or seed drop (as pictured above).

Phenophase not pictured: Pollen release

Version 2, March 2012

Version 2, March 2012
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3.2 California Poppy (Eschscholzia californicq

CPP four letter cod&ESCA

Download the USANPN datasheet and the CPP profile for ESCA here:

(http://www.usanpn.org/cpp/ESGA

California poppyis in the Poppy family and can be annual or perennial.

The flowers typically bloom from February through October, but the peak is often in March

through May.

1 The genus is named after Dr. Johafmiederich Eschscholtz, a Russian medical doctor who
was one oflte first scientists to explore California in 1816. The California poppy was
scientifically named from a specimen that Eschscholtz collected at the Presidio of San
Francisco on that expedition.

1 The fruit is a long, slender pod that dries from green totadight brown, and splits open,

shooting tiny round black seeds. Poppy seeds and seed banks can lay dormant underground

for many years. During a heavy rain period, the seeds rapidly germinate and prolific poppy

bl oom may cr eat e a orniahillp Ehis spedes isianlyg beidgomonitaredC a | i f

in the Golden Gate NRA. However, due to gopher herbivory, the number of poppies being

monitored in this park has declined.

T
T

)l
)l

Table 3. Number of individuals being monitored (per location and site)

MARIN HEADLANDS (OLBU) PRESIDIO (LDML) MORI POINT (MORI)
Site name Count Site name Count Site name Count
OLBU 1 0 LDML 1 0 MORI 1 3
OLBU 2 0 LDML 2 0 MORI 2 0
OLBU 3 0 LDML 3 0 MORI 3 0
OLBU 4 0 LDML 4 0 MORI 4 0
OLBU 5 0 LDML 5 future site MORI 5 3
OLBU 6 0 LDML 6 not active MORI 6 0

LDML 7 0

LDML 8 0

LDML 9 0
TOTAL: 0 0 6
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California poppy, Eschscholzia californicespecies profile (Version 2; March 2012):

California .Phenology Project: gn n < .
species profile for National Bl Phenology Network semnie

California Poppy UCSB
(Eschscholzia californica) >

CPP site(s) where this species is monitored: Golden Gate National Recreation Area

What does this species look like?

This herbaceous plant is an annual (but occasionally
perennial) in habit and grows up to 60 centimeters in
height. The blue-green leaves are subdivided into long
segments. The flowers have four petals and range in
color from yellow to orange. They are bisexual,
having both male and female parts within each
flower. The petals close at night and in cold or windy
weather.

When monitoring this species, use the USA-NPN

Photo credit: Vsion (Wikipedia) Jforbs datasheet.

Species facts!

*  The CPP four letter code for this species is ESCA.

e The official state flower of California; April 6t" is
California Poppy Day.

. Although considered toxic, Native Americans used
the roots and leaves for pain relief and the leaves
for food.

*  California Poppy is primarily pollinated by
honeybees, bumblebees, and solitary bees,
although it is visited by a large variety of insects.

Photo credit: Brian (PYHOOYA, Flickr)

Where is this species found?

. Found in grassy, open, and desert habitats.

*  Grows well in disturbed areas.

. Found in sites with well drained soil.

U Occurs t elevations between 0-2000 meters.

. Ranges from Southern Washington to Baja California.

Photo credit: Brian Michelsen (Flickr)

For more information about phenology and the California Phenology Project (CPP), please visit
the CPP website (www.usanpn.org/cpp) and the USA-NPN website (www.usanpn.org)

California Phenology Project:
species profile for
California Poppy

(Eschscholzia californica)

UCSB
>

Initial
growth

Look for
cotyledons that
appear with
germination,
before the first
B leaves unfold.

Flowers or

flower buds
Flowers of this
species appear
singly; count
| individual flowers
when measuring
abundance.
| Because the
flowers close when
the air is cool, it
can be difficult to
distinguish un-
open from open
flowers on cool
days or evenings.

Fruits
The fruitis a
W capsule;

|| changes from
green to tan or
brown; and then

Phenophases not pictured: Recent fruit or seed drop

4 Leaves
Each leaf is
divided into
i long thin
sections.

Open flowers
These flowers have
both male and
female parts.
Note: flower
phenophases are
nested; if you
record Y for “open
flowers” you
should also record
L Y to “flowers or
flower buds”

Ripe fruits
The fruit is ripe

| when it splits
open at its base.
| Note: fruit
phenophases are
| nested; if you
record Y for “ripe
fruits” you
should also
record Y to
“fruits”.

Version 2, March 2012
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3.3Common mwparsnip (Heracleummaximum)

= =4

= =4 =

CPP four letter codeHELA (Species formerly nameéderacleum lanatum

Download the USANPN datasheet and the CPP profile for HELA here:
(http://www.usanpn.org/cpp/HEDA

Cowparsnigs a perenniaherbaceous plant in the Carrot family.

It typically blooms from February through September.

Cowparsnipcan be found in woodlands, forest openings, grasslands, riparian areas (wet
meadowsstream terraces, floodplairsiteam and lake margins).

This spetes is the only member of the gerttisracleumnative to North America. It has a
wide distribution across the country but is listed as endangered in Kentucky and a species of
special concern in Tennessee.

The plant attracts birds and butterflies, espbctae larvae of the Anise swallowtall
butterfly.

Table 64 Count of cowparsnip individuals monitored at each location and site.

MARIN HEADLANDS (OLBU) PRESIDIO (LDML) MORI POINT (MORI)
Site name Count Site name Count Site name Count
OLBU 1 3 LDML 1 0 MORI 1 0
OLBU 2 0 LDML 2 0 MORI 2 1
OLBU 3 0 LDML 3 0 MORI 3 0
OLBU 4 0 LDML 4 0 MORI 4 0
OLBU 5 0 LDML 5 future site MORI 5 0
OLBU 6 0 LDML 6 not active MORI 6 0

LDML 7 0

LDML 8 2

LDML 9 1
TOTAL: 3 3 1
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Common cowparship,Heracleum maximumspecies profile (Version 2; March 2012):
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