
The National Park Service wishes to thank Toyota USA Foundation for donating
one million dollars to make National Park Labs possible at Golden Gate National
Recreation Area and four other parks across the country.

We also wish to acknowledge the important role played by the National Park
Foundation in working with Toyota USA Foundation to establish and guide this
generous grant.

National Park Labs is a program of the National Park Service, National Park
Foundation, and Toyota USA Foundation.  This multi-year program is the first of
its kind to provide high school students with experiences that will enhance the 
quality of science and mathematics and foster stewardship of national park
resources.  Five national park sites were competitively selected to participate in this
exciting endeavor.  The other NPL sites are Carlsbad Caverns National Park (NM)
and Guadalupe Mountains National Park (TX), Lowell National Historical Park
(MA), National Capital Region Parks (DC), and Santa Monica Mountains National
Recreation Area (CA).

N AT I O N A L  PA R K  L A B S
AT  G O L D E N  G AT E  N AT I O N A L  R E C R E AT I O N  A R E A

Presidio of San Francisco



Overview

National Park Labs at the Presidio is a hands-on education program that engages
high school students in a project-based science curriculum. This Educator’s
Handbook has been prepared for classroom teachers and National Park Service
(NPS) and Golden Gate National Parks Association (GGNPA) staff who together
make up the National Park Labs education team. It contains the background infor-
mation, lesson plans, and handouts for the modules that comprise the program. 

National Park Labs is a semester-length program consisting of a classroom-based
introductory module, three field-based modules, and a culminating activity. 
The three field-based modules are scheduled to coincide with the seasonal work 
of the park’s restoration team and are not necessarily scheduled in the sequence
given below.

Perspectives provides the students with an opportunity to get acquainted with the
National Park Labs web site, the restoration cycle, and the process of formulating
study questions. A word puzzle helps students become familiar with vocabulary that
will be used throughout the program. A classroom lesson facilitated by NPS staff
gives students a brief history of the Presidio, engages them in a discussion about the
mission of the National Park Service, and creates a context for learning about issues
in Environmental Justice. After the NPS visit, students create a list of Top Ten
Environmental Rights and share a vision of what is and what should be in a nation-
al park.

Plant Propagation revolves around genetic diversity and plant reproduction. After
playing a board game that introduces the concept of genetic diversity, students visit
the Presidio’s native plant nursery to help with propagation and other nursery func-
tions. In a classroom experiment, students sprout seeds, introduce variable soil con-
ditions, and then monitor the effects of these conditions on the seedlings. 

Invasive Plant Removal and Monitoring focuses on interdependence in nature.
This module begins with a classroom lesson that features The Private Life of Plants, 
a video illustrating the complex interactions between plants, animals, and the abiot-
ic elements of the environment. Students then use the National Park Labs web site
to practice using a dichotomous key. During a field visit to the park, students
remove invasive plants from a restoration site and perform quantitative and qualita-
tive monitoring studies of the area. The module concludes with a lesson in
Environmental Justice and community planning. An optional post-visit lesson can
be used to help students understand the global nature of restoration work.
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Planting begins with a lesson that helps students understand plant structure and
adaptation. During the Planting field visit, students study structure and function as
they transplant indigenous plants into a restoration site. The field lesson concludes
with a look at the importance of volunteers in achieving restoration goals. Back in
the classroom, students use the National Park Labs on-line Plant Guide and other
resources to create a multicultural quilt of plant uses. An optional post-visit lesson
guides students through the process and issues involved in planning a community
garden.

A Culminating Project is chosen by the teacher and students to fit the needs of
the class and allow students to apply what they learned during the program. Classes
may choose to create exhibits describing some aspect of their restoration work and
present these exhibits at a local restoration fair, or perform a restoration project in a
local city park.

CURRICULUM ORGANIZATION

The modules in this curriculum are divided into pre-visit, on-site, and post-visit les-
sons. The first page of each module provides an overview of these lessons 
and summarizes the activities. The second page details the educational standards
addressed in the module. The next pages contain background information on topics
covered in the module. The lesson plans that follow include a summary, expected
duration, materials list, facilitation procedures, and handouts when applicable. The
last page of the module is an assessment rubric. 

Glossary: At the end of the handbook we have included a Glossary of terms for all
words that may be new to students or teachers.

Icon Key: Icons used in the lesson plans and summaries designate where the lessons
take place and whether the lessons are facilitated by the teacher or NPS staff.

Location Icons: Facilitator Icons:

Classroom Park Web-based Teacher NPS Staff
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AUTHENTIC ASSESSMENT

Students will keep a journal documenting their thoughts and questions during the
program. These journals can be used to assess the students’ understanding of impor-
tant concepts and the evolution of their knowledge and attitudes. Each module
includes performance standards, integrated assessment activities, and an achieve-
ment rubric to further facilitate evaluation. The rubrics will give teacher and stu-
dents a clear idea of the learning objectives.

EDUCATIONAL STANDARDS

The National Park Labs curriculum focuses on science principles learned through
authentic restoration activities in a national park. Students also practice applied
math skills and examine issues in Environmental Justice that relate to the restoration
work. The program is an excellent vehicle for helping students obtain important life
skills necessary to find and keep employment, and effectively contribute to society.
The standards met in each module are detailed within that module.

The following sources were used to compile the educational standards for the program:

4 Science: The science standards correlate directly to San Francisco Unified School
District’s (SFUSD) life science standards for grades 9 through 12. 

4 Math: The math contained in the program supports one of SFUSD’s key guiding
principles for science in grades 9 through 12. This principle states that students
will “use technology and mathematics to improve investigations and communica-
tions.” The specific math standards for each module are based on SFUSD’s math
standards for grades 9 and 10. These standards serve as a review for the 11th and
12th grade participants. All grade levels benefit from using the applied math
within the context of science.

4 Environmental Justice/Social Studies: The Environmental Justice/Social
Studies aspects of the program meet national behavioral studies standards for
grades 9 through 12. These standards are based on information from Content
Knowledge, A Compendium of Standards and Benchmarks for K-12 Education. 
The Environmental Justice components are partially derived from Principles of
Environmental Justice issued by the First National People of Color Environmental
Leadership Summit, October 1991, Washington, D. C.

4 Life Skills: The program incorporates standards for grades 9 through 12 
from the National Life Skills section of Content Knowledge, A Compendium of
Standards and Benchmarks for K-12 Education. 
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PROGRAM LOGISTICS

So that all students may participate in and enjoy their program days at the Presidio,
please take careful note of the following: 

4 We must have one completed “Agreement for Sponsored Voluntary
Services” form for each class that participates in the program. We must also
have a signed “Parental Approval” form for each student. We have provided
master copies of these forms on the following pages of this handbook. Please note
that park policy requires each individual/group in the program to complete these
forms. Those who do not complete the required forms will not be allowed
to participate. Groups complete and return these forms at the beginning of the
school year, or before the first field session in which they will participate.

4 Clothing appropriate to the nature of the activities and weather conditions at the
Presidio is required. The following is a list of program-day considerations that
need to be conveyed to students so they are prepared and can have a positive
learning experience.

Dress in layers to accommodate the variable temperatures characteristic
of the Presidio (clothing and footwear may get dirty).

On sunny days, a cap and sunscreen are needed.

If there is a chance of rain, bring personal rain gear if possible.

4 Arrangements can be made to accommodate most students with special needs.
Please call the NPS staff to discuss any specific circumstances.
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Form No. 10-86  
Rev. (9/99)

UNITED STATES DEPARTMENT OF THE INTERIOR 
NATIONAL PARK SERVICE
VOLUNTEERS-IN-PARKS PROGRAM

Golden Gate National Recreation Area

Agreement for Sponsored Voluntary Services

NAME OF SPONSOR, ORGANIZATION, OR EVENT

ADDRESS (Street, city, state, zip code)

CONTACT PERSON (Liaison for day-to-day operations)

WORK TELEPHONE (Including area code)                               HOME TELEPHONE (Including area code)

Brief description of work to be performed, including minimum time commitment required.

Do work to support native habitat restoration in outdoor restoration areas and the native plant nursery, including (but not
limited to) transplanting seedlings, removing invasive species, sowing seeds, collecting seeds, filling flats and pots with
soil, disposing of plant material and soil, cleaning up at the nursery and work sites, and moving plants, pots, flats, equip-
ment and tables. Use tools including (but not limited to) picks, shovels, trowels, and shears.

We agree to obtain parental or guardian consent for each individual under 18 years of age and to comply with applicable
child labor laws. We understand that the individuals volunteering under this agreement will not receive any compensa-
tion for the above work and that they will NOT be considered to be Federal employees for any purpose other than tort
claims and injury compensation, and we understand that volunteer service is not creditable for leave accrual or any
other employee benefits. We also understand that either the National Park Service, or we, may cancel this agreement at
any time by notifying the other party. We agree to provide the National Park Service with a listing of active participants,

and the number of hours each contributed, when and as requested.

Signature Date

The National Park Service agrees, while this arrangement is in effect, to provide such materials, equipment
and facilities that are available and needed to perform the work described above, and to consider you as a
Federal employee only for the purpose of tort claims and compensation for work related injuries.

Signature of Park VIP Coordinator Date

TERMINATION OF AGREEMENT

Agreement Terminated on 

Month, Day, Year Signature of Park VIP Coordinator
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Formulario No. 10-86 (Revisado 9/99)
ESTADOS UNIDOS - DEPARTAMENTO DEL INTERIOR
SERVICIO NACIONAL DE PARQUES, PROGRAMA de VOLUNTARIOS DE PARQUES

Área Nacional Recreativa (Golden Gate Golden Gate National Recreation Area)

Acuerdo de Servicios Voluntarios Auspiciados

Nombre del Auspiciador, Organización ó Evento

Dirección (Calle, Cuidad, Estado, Zona Postal)

Persona Contacto (Enlace para operaciones diarias)

Teléfono del Trabajo                             Teléfono del Hogar (Incluya Código de Área)

Descripción Breve del Trabajo que va a Realizar, incluyendo compromiso mínimo de tiem-
po requerido (Incluya descripción completa de trabajo con este formulario)
Realizar trabajo para la restauración de hábitats originales en áreas exteriores de restauración y
en viveros de plantas autóctonas, incluyendo (pero no limitado) a transplantar plantas jóvenes,
remover especies invasoras, sembrar y recoger semillas, rellenar terreno raso y llenar macetas con
tierra, disponer de residuos de plantas y tierra, limpiar viveros y áreas de trabajo, mover plantas,
macetas, tierra, equipo y mesas. uso de herramientas incluyendo (pero no limitado a) picos, palas,
palustres y tijeras.
Nos comprometemos a obtener consentimiento del padre o encargado de todo individuo
menor de 18 años de edad, y a cumplir con las leyes aplicables al trabajo de niños.
Entendemos que los individuos que se ofrecen como voluntarios bajo este acuerdo no
recibirán compensación alguna por el trabajo mencionado arriba y que NO serán considera-
dos empleados Federales para propósito alguno excepto reclamos por daños y compensación
por lesiones, y entendemos que el servicio voluntario no acredita licencia acumulada ni
otros beneficios de empleado.  Entendemos además que tanto el Servicio Nacional de
Parques, como nosotros, podemos cancelar este acuerdo en cualquier momento mediante
aviso a la otra parte.  Acordamos proveerle al Servicio Nacional de Parques una lista de par-
ticipantes activos y el número de horas cuando sea así requerido.

Firma Fecha

El Servicio Nacional de Parques se compromete, mientras esté en efecto este arreglo, a
proveer materiales tales como equipo y recursos que estén disponibles y sean necesarios para
realizar el trabajo arriba descrito, y a considerarlo a usted como un empleado Federal sola-
mente en cuanto a reclamos por daños y compensación por lesiones.

Firma Coordinador de Parques Fecha

TERMINACIÓN DEL ACUERDO
Acuerdo Terminado en 

Mes, Dia, Año Firma Coordinador de Parques
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Form No. 10-89  
(1/83)

UNITED STATES DEPARTMENT OF THE INTERIOR 
NATIONAL PARK SERVICE
VOLUNTEERS-IN-PARKS PROGRAM

Golden Gate National Recreation Area

Parent Approval Form

NAME OF VOLUNTEER

PARENT OR GAURDIANÕS NAME

ADDRESS

PHONE: (Residence) (Business)

I affirm that I am the parent/guardian of the above named volunteer. I understand that the
National Park ServiceÕs Volunteers-In-Parks program does not provide compensation,
except as otherwise provided by law, and that the service will not confer on the volunteer
the status of a Federal employee. I have read the attached description of the work that the
volunteer will perform.

I give my permission for ______     ______________________   to participate in this program

sponsored by 
(Name of sponsoring organization, if applicable)

at from to
(Name of park or office)          (Date) (Date)

(Signature)

(Date)



Formulario No. 10-89  (Rev. 1/83)
ESTADOS UNIDOS, DEPARTAMENTO DEL INTERIOR
SERVICIO NACIONAL DE PARQUES
PROGRAMA de VOLUNTARIOS DE PARQUES

Área Nacional Recreativa (Golden Gate Golden Gate National Recreation Area)

Formulario para Consentimiento de los Padres

Nombre del Voluntario

Nombre del Parde o Encargado

Dirección (Calle, Cuidad, Estado, Zona Postal)

Teléfono del Trabajo                             Teléfono del Hogar (Incluya Código de Área)

Declaro que soy el padre/madre o encargado(a) del voluntario referido arriba.
Entiendo que el Programa de Voluntarios de Parques, del Servicio Nacional de
Parques, no provee compensación, excepto cuando así lo dispone la ley, y que el ser-
vicio no ofrece al voluntario la condición de empleado Federal.  He leído la descrip-
ción de trabajo adjunta, que ha de realizar el voluntario.

Doy mi permiso para que ____________________________________________ 

participe en esta programa.

Auspiciado por

Nombre de Oganización Auspiciadora (si es aplica)

en de a 
(nombre del Parque u oficina)              (Fecha) (Fecha)

Firma Fecha
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Perspectives
S U M M A RY  O F  I N S T RU C T I O N A L  AC T I V I T I E S

Restoration Cycle 
& Question Formulation* - page 16

*Please note that students should formulate their 
questions even if they cannot complete the web-based   
portion of the lesson.

4 Students review the restoration cycle by exploring the 
National Park Labs web site: www.nps.gov/goga/parklabs.

4 Students work together to formulate questions about the 
restoration cycle, Golden Gate National Recreation Area, 
the history of the Presidio, or other elements of the program. 

Vocabulary Word Puzzle - page 17
4 Students use a word puzzle and the National Park Labs 

web site Glossary to study vocabulary.

Perspectives - page 20
4 Students are briefly introduced to the restoration cycle.

4 Students learn about the cultural and natural history of the 
Presidio.

4 Students consider the role of the National Park Service by 
studying its mission statement.

4 Students examine their pre-conceived ideas about environ-
mentalists and what it means to be an environmentalist.

Top Ten Environmental Rights - page 22
4 Students create their list of Top Ten Environmental Rights.

4 Students compare their ideas about environmental rights with 
the ideas of others and with the NPS Mission.

4 Students think about what they might find in a national park 
that shows how the NPS fulfills its mission and supports 
Environmental Justice.



The Presidio of San Francisco

EVOLUTION OF THE PRESIDIO’S PEOPLE AND LANDSCAPE

Ohlone
The area now known as the Presidio was once the territory of the Ohlone people.
The Ohlone were not a single group, but rather, dozens of distinct tribes who spoke
related languages and had similar cultures. For centuries, as hunter-gatherers, they
looked to the land to provide food as well as the material needed to build shelters
and to make tools and baskets. They used fire to promote the growth of seed-bear-
ing annual plants, to prevent shrub encroachment on grasslands, and to keep the
landscape open for deer and other animals. The arrival of Spanish troops—who
built and occupied the Presidio—brought the traditional Ohlone way of life to an
end. The Ohlone people survived, however. Today, they comprise several distinct
tribal groups, many of which are reviving aspects of their traditional culture and
seeking formal government acknowledgment as Indian tribes.

Spanish and Mexican
In 1769 the Spanish became aware of what would later become known as San
Francisco Bay. Shortly after, the Viceroy of New Spain ordered a presidio (a military
garrison) and a mission built near the bay. Spanish troops established El Presidio de
San Francisco in 1776.

The Spanish impacted the area’s ecosystems in many ways. In the early years, they
cleared most of the scrubby trees and thickets, using the wood for buildings and
fires. They introduced herds of animals such as sheep, goats, cattle, and horses that
overgrazed the grasslands. The Spanish also brought exotic plants to the area. They
introduced some plants as livestock feed, and others as crops. Some plants came to
the area in ships’ ballasts. Many of these exotic plants, lacking natural controls,
thrived in their new environment. They invaded the landscape by covering extensive
areas, displaced the original flora, and altered food sources for the fauna.

When Mexico gained its independence from Spain in 1821, it also gained control of
Alta (Upper) California. This change had little significance for the Presidio until
1835, when Mexican troops relocated to Sonoma, leaving the buildings of the
Presidio to fall into disrepair.

United States Military
By the 1840s, significant numbers of Americans were arriving in California. In
March of 1848, following U.S. victory in the Mexican-American War, California
became a United States territory. By the time the U.S. Army occupied the Presidio,
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trees were few and confined primarily to wind-protected drainages. Many of the sol-
diers considered the area barren and bleak. 

In the 1880s W. A. Jones developed a plan to plant a forest at the Presidio. He
wanted to “crown the ridges . . . cover the areas of sand and marsh waste with a for-
est that will generally seem continuous, and thus appear immensely larger than it
really is. . . .” Jones introduced many exotic trees, including eucalyptus, acacia, and
Monterey cypress and pine. Once planted, these trees quickly dominated the land-
scape and blocked the prevailing winds from sweeping across the dune habitat that
had provided an ever-changing sandy environment for local plant species. The forest
extended into established native plant communities and created microclimates, trap-
ping moisture from the fog and providing increased shade. These new microclimates
further encouraged the growth of exotic plant species.

National Park Service
In 1972, Congress established Golden Gate National Recreation Area (GGNRA) as
part of the National Park System. The Presidio became part of GGNRA in 1994,
when it was transferred from the U.S. Army to the National Park Service. Today,
GGNRA encompasses a large number of the Bay Area’s open spaces and historic
sites, including Alcatraz, Muir Woods, Ocean Beach, Fort Funston, Fort Point, the
Marin Headlands, and the Presidio of San Francisco. 

The National Park Service partners with the Golden Gate National Parks
Association, the Presidio Trust, and a large network of community volunteers to
restore indigenous plant communities in a portion of the Presidio’s open spaces.
Seed collection, propagation, planting, monitoring, and maintenance of natural
areas are now commonplace park activities.
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El Presidio de San Francisco

EVOLUCIÓN DE LA GENTE Y EL PAISAJE DEL PRESIDIO

Ohlone
El área que ahora se conoce como el Presidio fue una vez el territorio del pueblo
Ohlone.  Los Ohlone no eran un solo grupo, sino más bien docenas de tribus dis-
tintas que hablaban lenguas relacionadas y tenían culturas similares.  Durante siglos,
como cazadores y colectores acudían a la tierra para proveerse alimentos así como los
materiales que necesitaban para construir viviendas y para fabricar herramientas y
canastas.  Usaban el fuego para promover el crecimiento de plantas que daban semil-
las todos los años, para prevenir la invasión de arbustos en los pastizales y para man-
tener la campiña despejada para venados y otros animales.  La llegada de las tropas
Españolas – las cuales construyeron y ocuparon el Presidio – le pusieron fin al modo
de vida de los Ohlone.  Sin embargo, el pueblo Ohlone sobrevivió.  Hoy día ellos
componen varias tribus, muchas de ellas han revivido aspectos de su cultura tradi-
cional y tratan de lograr reconocimiento del gobierno como tribus indias.

Españoles y Mexicanos
Para 1769 los Españoles se dieron cuenta de la importancia de lo que luego habría
de llamarse la Bahía de San Francisco.  Poco después, el Virrey de Nueva España
ordenó la construcción de un presidio (una fortificación militar) y de una misión
cerca de la bahía.  En 1776 las tropas Españolas establecieron El Presidio de San
Francisco.

Los Españoles alteraron los ecosistemas del área en muchas maneras.  En los años
iniciales removieron la mayoría de los arbustos y la maleza y usaron la madera para
edificios y para fuego.  Introdujeron manadas de animales como ovejas, cabras,
ganado y caballos que consumieron los pastizales.  Los Españoles también trajeron
plantas exóticas al área.  Introdujeron algunas plantas para alimentar el ganado y
otras para cosechar.  Algunas plantas llegaron al área como lastre de barcos.  Muchas
de estas plantas exóticas, a falta de controles, florecieron en su nuevo ambiente,
invadieron la campiña cubriendo extensas áreas desplazando la flora nativa original y
alterando las fuentes de alimentos de la vida animal.

Cuando México logró su independencia de España en 1821 también logró el con-
trol de la Alta California.  Este cambio no tuvo gran significado para el Presidio
hasta 1835, cuando las tropas Mexicanas se movieron a Sonoma dejando atrás los
edificios del Presidio en estado de abandono.
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Estados Unidos
Para 1840, un gran número de americanos llegaba a California.  En marzo de 1848,
luego de la victoria de los Estados Unidos en la guerra Mexicano-Americana,
California se convirtió en territorio estadounidense.  Cuando el ejército de los
Estados unidos ocupó el Presidio habían pocos árboles principalmente en drenajes
protegidos contra el viento.  Muchos de los soldados consideraban el área como des-
olada y sombría.

Para los 1880 W.A. Jones desarrolló un plan para plantar un bosque en el Presidio.
Él quería "coronar las cumbres ... cubrir las áreas arenosas y las ciénagas con un
bosque que pareciera continuo y de este modo lucir como inmensamente más
grande de lo que era realmente..."  Jones introdujo muchos árboles exóticos,
incluyendo eucalipto, acacia y pinos y cipreses de Monterrey.  Una vez plantados,
estos árboles dominaron el paisaje y bloquearon los vientos que soplaban por todo el
hábitat de dunas, el cual había provisto un ambiente arenoso y siempre cambiante,
para las especies locales de plantas.  El bosque se extendió hasta comunidades
establecidas de plantas nativas y creó micro-climas, atrapando la humedad de la
niebla y proveyendo más sombra.  Estos micro-climas le dieron más estímulo al
crecimiento de las plantas introducidas.

En 1972 el Congreso estableció el Área Nacional Recreativa Golden Gate
(GGNRA) como parte del Sistema Nacional de Parques.  El Presidio se convirtió en
parte del GGNRA en 1994, cuando fue transferido del ejército de los E.U. al
Servicio Nacional de Parques.  Hoy día, GGNRA consiste de gran cantidad de espa-
cios abiertos y lugares históricos del Área de la Bahía, incluyendo Alcatraz, el Bosque
Muir, la playa Ocean Beach, el Fuerte Funston, el Fuerte Point los Cabos de Marín
y el Presidio de San Francisco.

El Servicio Nacional de Parques trabaja con la Asociación Nacional de Parques
Golden Gate, el Fideicomiso del Presidio y una vasta red de voluntarios de la comu-
nidad para restaurar las comunidades de plantas originales en un área de espacios
abiertos del Presidio.   El recogido de semillas, la propagación, sembrado, super-
visión y mantenimiento de las áreas naturales son ahora actividades regulares del
parque.
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The Restoration Cycle

Restoring native plant habitats takes place on a yearly cycle. Timing is determined
by factors such as weather, when plants bloom, and when they go to seed. 

Plan
Planning plays a significant role throughout the habitat restoration cycle. Many fac-
tors must be considered before a plan can be developed and implemented. 

Planners must address issues such as environmental impact, cultural and historical
significance, recreational uses, long-term management costs, and volunteer and edu-
cational opportunities. Once a long-term plan has been drawn up, restorationists
create short-term plans addressing the nuts and bolts of growing, caring for, and
planting indigenous plants into a restoration site.

Remove
Before a restoration site can receive indigenous plants, invasive exotic plant species
must be removed. Exotic plants are those occurring as a result of deliberate or acci-
dental actions by humans. These plants can originate from many different countries;
those from Mediterranean climates are particularly successful at establishing them-
selves in San Francisco. 

Exotic plants were brought to the Bay Area for agriculture, livestock grazing,
forestry, ornamental landscaping, and soil stabilization. Many exotic plants out-
compete indigenous plants.  This can result in a dramatic reduction of bio-diversity.

When and how exotic plants are removed varies depending on the characteristics
and life cycle of each species. Some plants, such as mustard, are annuals and grow
only during a brief period. It is important to remove mustard before it can go to
seed. Perennial plants, such as ice plant, can be removed all year.

Plants are safely removed by using the best tool for the job. A weed wrench can
leverage some pulling power to remove the deeply rooted scotch broom. A small
hand pick helps to dig up pampas grass seedlings. But a polaski is used to remove
the larger bushes. Sometimes the best tool for the job is a pair of strong hands. The
relatively shallow roots of the iceplant allow it to easily separate from the soil.
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Propagate
Plants indigenous to Golden Gate National Recreation Area (GGNRA) are not sold
in local nurseries or seed catalogs. Therefore, the park staff propagate the plants
needed for habitat restoration projects in the park’s own native plant nurseries.
These plants are used to revegetate a variety of plant communities within the park
including sand dunes, riparian, coastal scrub, and many more.

Plant propagation is the multiplication of plants by either sexual or asexual meth-
ods. Sexual multiplication is carried out using seeds, while asexual multiplication is
done with cutting, layering, division, or grafting. Propagules (seeds and cuttings) for
revegetation are collected from the restoration site itself or from the surrounding
areas, the closer to the site the better. It has been discovered that the genotype
(genetic makeup) of plants can change within very short distances.

The time of year when seeds and cuttings are collected depends on the life cycle of
each plant species. Generally, collection takes place between spring and fall. No
more than 10 percent of the native seed base is collected. This allows the habitat to
continue to build its own seed base. 

Getting seeds to germinate in a nursery can sometimes be challenging. For example,
in nature, small rodents eat lupine seeds. When the seed passes through the rodent’s
digestive system, the outer seed coat is scarified and redeposited on the ground with
the animal’s feces.  This acts as a natural fertilizer. Natural processes such as this
need to be mimicked in the nursery.  To do so, nursery staff put seeds in a contrap-
tion that uses sandpaper to scarify the seed and then the seeds are planted in com-
post.

Plant
Revegetation means to provide an area with new plant cover. Once invasive exotic
plants have been removed, appropriate indigenous species are planted to help the
habitat recover. 

Revegetating a vulnerable site both helps prevent a reinvasion of exotic species and
rebuilds the native seed bank. Thus, the plant community reaches a state of resilien-
cy more quickly and is able to provide habitat for other members of its ecosystem.
Outplanting and direct seeding are the two methods of revegetation that are used at
GGNRA.

Outplanting is the process of taking plants that have been raised in the nursery
(which sometimes includes immature specimens) and planting them in the land-
scape. Direct seeding is the process of sowing seeds in the restoration site and letting
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them germinate and develop naturally. Once in their natural habitats, native plants
are essentially on their own. A strong root system, which allows a plant to access
water and nutrients, is key to the plant’s survival. 

Revegetation takes place during the rainy season. Working in wet and/or muddy
conditions may not be comfortable, but it significantly reduces the mortality rate of
the seedlings and makes all the hard work in the nursery worthwhile.

Monitor
Monitoring is the collection and analysis of data at regular intervals over time. It is
used to predict or detect natural and human-induced changes and to provide the
basis for the appropriate management response.

The collection of baseline data on natural resources and the initiation of long-term
monitoring programs are essential parts of the natural resource program. The
GGNRA monitors approximately 2 percent of a restoration site. This low percent-
age is due to constraints in time and the number of people available to do the work.
Monitoring methods are employed to generate qualitative and quantitative data.
Qualitative data is gathered using photomonitoring, and quantitative data is gath-
ered by conducting vegetative transects. Monitoring data is used to revise both long-
term and short-term plans, completing the restoration cycle.

Per spec t i ves     9



El Ciclo de Restauración

El restablecimiento de plantas nativas ocurre en un ciclo anual.  El tiempo apropia-
do es determinado por factores tales como el clima, cuándo florecen las plantas, y
cuándo producen semillas.

Plan
La planificación juega un papel importante en todo el ciclo de restauración.
Muchos factores deben ser considerados antes de desarrollar y poner en práctica un
plan.

Los planificadores deben atender asuntos como el impacto ambiental, la importan-
cia cultural e histórica, los usos recreativos, el costo de administración a largo plazo
y las oportunidades educativas y para voluntarios.  Una vez un plan a largo plazo ha
sido establecido, los restauradores crean planes a corto plazo dirigidos a atender los
detalles de sembrar, cuidar y sembrar plantas indígenas en el lugar que va a restau-
rarse.

Remover
Antes de que un lugar que va a ser restaurado pueda recibir plantas indígenas, las
plantas exóticas invasoras deben ser removidas.  Plantas exóticas son aquellas que
resultan de la acción deliberada o accidental de los seres humanos.  Estas plantas
pueden ser originales de muchos países diferentes;  las de climas como el mar
Mediterráneo en particular se establecen con éxito en San Francisco.

Las plantas exóticas fueron traídas al Área de la Bahía para la agricultura, para pasto
del ganado, para bosques, como plantas ornamentales y para estabilizar terrenos.
Muchas plantas exóticas desplazan a las plantas indígenas; esto puede ocasionar una
reducción dramática en la variedad de formas vivientes (biodiversidad).

Cuándo y cómo han de removerse las plantas exóticas depende de las características
y el ciclo de vida de cada especie.  Algunas plantas, como la mostaza, tienen ciclos
anuales y crecen sólo durante un corto tiempo.  Es importante remover la mostaza
antes de que eche semillas.  Las plantas perennes (que se reproducen todo el tiempo)
cono la planta de hielo (ice plant) pueden ser removidas durante todo el año.  Las
plantas son removidas de modos seguros utilizando las mejores herramientas para
esta tarea.  Un "tuerce hierbas" (weed wrench) ofrecen poder para remover las raíces
de la retama escocesa (scotch broom).  Un pico de mano pequeño ayuda a desenter-
rar semilleros de hierba de la pampa.  Pero se usa una herramienta llamada "polaski"
para remover arbustos grandes.  Algunas veces la mejor herramienta para la tarea es
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un par de manos fuertes.  Las raíces no profundas de la planta de hielo permiten
separarla fácilmente del terreno.

Propagar
Las plantas que son nativas del Área Nacional Recreativa Golden Gate no se venden
en viveros locales o en catálogos de semillas.  Por lo tanto, el parque cultiva las plan-
tas que necesita para proyectos de restablecimiento de hábitat en su propio vivero de
plantas indígenas.  Estas plantas son utilizadas para restaurar la vegetación en una
variedad de comunidades de plantas dentro del parque, incluyendo dunas, riberas,
maleza costera y muchas otras.

Propagación de plantas es la multiplicación de plantas por métodos sexuales y asexu-
ales.  La multiplicación sexual se efectúa usando semillas mientras que la asexual se
hace cortando, transplantando a otros terrenos, con trozos de tallos y mediante
injertos.  Las semillas y esquejes o trozos de tallo (propagules) usados para restau-
ración se obtienen en el mismo lugar de la restauración o de los alrededores, preferi-
blemente lo más cerca del lugar.  Se ha descubierto que el genotipo (la estructura
genética) de las plantas puede cambiar aun en distancias cortas.

La temporada del año en que se recogen las semillas y esquejes depende del ciclo de
vida de cada especie de planta.  Por lo general el recogido se realiza entre la primav-
era y el otoño.  No se recoge más de un 10% de las semillas nativas existentes.  Esto
permite que el hábitat continúe creando su propia reserva de semillas.

En ocasiones,  el obtener semillas para hacerlas germinar en un vivero puede ser un
gran reto.  Por ejemplo, en la naturaleza pequeños roedores se comen las semillas del
lupino.  Cuando la semilla pasa por el sistema digestivo del roedor, la cáscara de la
semilla se agrieta y se redeposita en la tierra con el excremento del animal el cual
actúa como un fertilizante natural.  Estos procesos naturales deben ser reproducidos
en el vivero.  Para lograr esto los trabajadores del vivero colocan las semillas en un
artefacto que usa papel de lija para raspar la semilla que son entonces sembradas en
estiércol.

Sembrar o Plantar
Restaurar la vegetación, o reforestación, quiere decir proveerle al área una nueva
cubierta de plantas.  Una vez las plantas exóticas invasoras han sido removidas, se
siembran especies nativas para ayudar el hábitat a recuperarse.

Restaurar la vegetación de un lugar vulnerable ayuda a prevenir la re-invasión de
especies exóticas y reconstruye el banco de semillas nativas.  De este modo, la comu-
nidad de plantas alcanza un estado de resistencia más rápido y es capaz de proveer
hábitat a otros miembros de su ecosistema.  El replante (outplanting) en el campo, y
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la siembra directa de semillas son los dos métodos de reforestación utilizados en el
Área Nacional Recreativa Golden Gate.

Replantar es el proceso de tomar las plantas que han sido cultivadas en el vivero
(que en ocasiones incluyen plantas inmaduras) y sembrarlas en el campo.  Sembrado
directo es el proceso de sembrar semillas en el lugar de restauración y dejarlas que
germinen y crezcan de manera natural.  Una vez están en su hábitat natural, las
plantas nativas esencialmente crecen por sí solas.  Un sistema de raíces que sea fuerte
y que permita a la planta acceso a nutrientes y agua es lo más importante para que
ésta sobreviva.

La reforestación tiene lugar durante la época de lluvia.  Trabajar bajo condiciones
húmedas o con lodo puede no ser cómodo, pero reduce significativamente la tasa de
mortalidad de las semillas y hace del duro trabajo en el vivero una satisfacción.

Monitorear (supervisar)
Monitoreo quiere decir obtener y analizar regularmente los datos a intervalos regu-
lares a través del tiempo.  Esto se hace para predecir o detectar cambios naturales u
ocasionados por seres humanos y tener una base que permita un manejo apropiado.

Obtener datos sobre los recursos naturales que sirvan de base y poner en práctica
programas de monitoreo a largo plazo, son parte esencial del programa de recursos
naturales.  El Área Nacional Recreativa Golden Gate supervisa aproximadamente un
dos por ciento (2%) del lugar donde se realiza la restauración.  Esta pequeña pro-
porción se debe a limitaciones de tiempo y de las personas que hay disponibles para
realizar el trabajo.  Los métodos de monitoreo son utilizados para generar datos
sobre calidad y cantidad.  Los datos sobre calidad (cualitativos) se recogen usando
fotografías y los datos sobre cantidad (cuantitativos) se obtienen recogiendo mues-
tras del área.  Los datos así obtenidos son utilizados para revisar los planes a largo y
corto plazo necesarios para completar el ciclo de restauración.
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The Restoration Cycle 
& Formulating Questions 

SUMMARY
Students review the restoration cycle using the National Park Labs
web site. After sketching their own version of the restoration cycle,
students formulate questions that will help motivate their learning
for the remainder of the program.

TIME
50 minutes

MATERIALS
4 Computers with internet access or copies of 

The Restoration Cycle

Lesson

Introduction - 5 minutes
Teacher explains that the restoration cycle is the heart of the project that students
will be working on at the Golden Gate National Recreation Area.

Restoration Cycle/Journal - 25 minutes
Students access the National Park Labs web site (www.nps.gov/goga/parklabs) and
review the restoration cycle (or read The Restoration Cycle handout). Students
sketch their own version of the restoration cycle in their journals.

Formulating Questions - 15 minutes 
As a group, the class brainstorms questions they have regarding the restoration cycle
or other aspects of the National Park Labs program (the National Park Service, the
history of the Presidio, the students’ role in the restoration project, etc.). 

Journal - 5 minutes
As a group, students choose the five most interesting questions from the brainstorm-
ing session, and then enter these questions in their journals. This is the first step in
a questioning process that will continue throughout the program. The purpose of
the questioning is not necessarily to find answers but rather to allow the questioning
to evolve with deeper sophistication and understanding of the issues.
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Vocabulary Word Puzzle

SUMMARY
Students become acquainted with vocabulary as they use the
National Park Labs web site (or the Glossary from this handbook)
to complete a word puzzle.

TIME
50 minutes
10 minutes for preparation

MATERIALS
4 Computers with Internet access or copies of the Glossary 
4 Vocabulary Word Puzzle

Lesson

Introduction - 5 minutes
Teacher explains to the class that the restoration project they will perform at Golden
Gate National Recreation Area is a hands-on science project. Students need to know
the vocabulary of restoration so that they can fully understand the issues involved in
the project.

Vocabulary Word Puzzle - 35 minutes
Teacher distributes the Vocabulary Word Puzzle.  To solve the puzzle, students must
access the National Park Labs web site, go to the Glossary, and look for the words
that match the definitions.

Conclusion - 10 minutes
The class discusses and clarifies any definitions that were difficult to understand.
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Vocabulary Word Puzzle
Directions: Go to Golden Gate National Recreation AreaÕs 

National Park Labs web site: www.nps.gov/goga/parklabs/. 

Find the Glossary. Find the words that match the definitions.

ACROSS

2 One leaf contains several leaves

5 To sprout

8 Leaves with round or wavy edges

9 The leaf itself

10 Leaves directly across from 

one another

13 Taking over natural range of 

native plants

15 Plants that die after 1 year

16 Female part of a flower

17 Where the leaf attaches to the stem

19 A tuft of hair

21 A leaf with only one segment

22 A plant with thick, fleshy leaves

24 Plants that lose leaves when it gets cold

25 Leaves not directly across from each other

26 A convex-shaped inflorescence

27 Leaves that look feathery

28 Male and female flowers on one plant

30 Leaves with straight, smooth edges

31 Circular cluster of leaves at plant base

32 Sweetish liquid in flowers

33 Having no stalk

34 Male part of a flower

DOWN

1 Plants that resprout without 

being replanted

3 Lying flat or trailing along the ground

4 Leaves shaped like a hand

6 Petals of a flower

7 Species with male and female plants

11 Leads to fertilization and seed production

12 Liquid extract

14 Loss of water from plants

18 The flowering part of a plant

20 Progressive changes in nature

23 A plant with nitrogen-fixing bacteria

29 Leaves that are egg-shaped
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Vocabulary Word Puzzle (Key)
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Perspectives

SUMMARY
Students meet members of the Golden Gate National Recreation
Area education staff and learn about National Park Labs. They
view a slide show about the transformation of the Presidio into a
national park site. They participate in an activity that familiarizes
them with the mission of the National Park Service. As an intro-
duction to Environmental Justice issues, students identify and
question stereotypes they may have about environmentalists. 

TIME
50 minutes
30 minutes for preparation 

MATERIALS
4 Presidio timeline event cards
4 Restoration/seasonal cycle poster
4 Wild in the City poster
4 Photographs of students doing restoration work
4 Slide projector and slide show 
4 Activity pack for National Park Service mission lesson

Lesson

Introduction - 5 minutes
Park staff introduce themselves. They explain that the landscape of San Francisco
has changed a great deal over the years and that the students will have a role in
returning some open space to its indigenous plant ecosystem. The class discusses the
questions students formulated in the Restoration Cycle and Formulating Questions
lesson and the role the students will play in their restoration project.

Timeline - 10 minutes
Park staff pass out the Presidio timeline event cards to students.  The students read
the cards aloud to the rest of the class. The class tries to put the events in the correct
order without looking at the dates. One of the students adds a picture of a class
doing restoration work to the Presidio timeline events.  Adding the picture helps
illustrate that the students become a part of the events that shape the park.
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Slide Show - 10 minutes
Park staff present a slide show giving a brief overview of the history of the Presidio,
explaining how different cultures that lived near and on the Presidio impacted the
land. 

NPS Mission - 10 minutes
Students are divided into small groups and given thirteen phrases, some of which
are part of the National Park Service’s mission statement. Students choose what they
feel are the eight most important phrases to be included in a statement about what
the National Park Service should accomplish. The class discusses their choices and
the actual mission statement of the National Park Service.

What Is an Environmentalist - 10 minutes
Students envision an environmentalist and then draw this person. Students share
and describe their drawings. As they present their work, park staff ask questions
about their pictures to help clarify their perspectives and identify any subconscious
assumptions or stereotypes:

4 What type of environmental issue is your environmentalist supporting?
4 How much money does your environmentalist make a year? 
4 What is the education level of your environmentalist?
4 What is your environmentalist wearing?
4 What is the race and gender of your environmentalist?
4 Where does your environmentalist live?

Park staff facilitate a discussion about the drawing exercise:

4 How are these examples of environmentalists similar?
4 How are these examples different? 
4 Are there types of people (race/gender) who are not represented in these drawings?
4 What environmental issues concern the people in the drawings?
4 What is the definition of an environmentalist?

Conclusion - 5 minutes
Park staff brief students on what to expect during their site visit, remind them to
dress in layers and wear clothing that they can get dirty (sneakers, no white shoes or
pants), and instruct them to bring water and a snack. 

Journal
As homework, students write a paragraph in their journals answering the following
question: Are you an environmentalist? Why or why not?
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Top Ten Environmental Rights 

SUMMARY
Students create a list of Top Ten Environmental Rights. They
compare their ideas about fundamental environmental rights with
the National Park Service mission and the Principles of
Environmental Justice, created at the First National People of Color
Environmental Leadership Summit. Students think about what
they might see in a national park that would indicate that the
National Park Service fulfills its mission and supports
Environmental Justice.

TIME
50 minutes
10 minutes for preparation

MATERIALS 
4 Principles of Environmental Justice
4 National Park Service mission  

Lesson

Introduction - 10 minutes
Teacher divides the class into groups of 3 or 4 students. Groups brainstorm at least
three environmental rights everyone deserves.

Top Ten List - 10 minutes
Class creates their list of Top Ten Environmental Rights by combining their lists.

Comparing Viewpoints - 15 minutes
Students receive the Principles of Environmental Justice and the National Park Service
mission handouts. They identify the similarities and differences between their 
Top Ten Environmental Rights, the Principles of Environmental Justice, and the
National Park Service mission.

Analysis - 15 minutes
Students discuss what physical evidence they might see at a national park that
would indicate that the National Park Service fulfills its mission and supports
Environmental Justice. Teacher prompts the students to think about the diversity of
people (different languages, disabilties, children, elderly, etc.) they might find in a

22   Per spec t i ves



national park and the things that make parks accessible to specific groups (multilin-
gual signs, curb cuts, children’s activities, wheelchair-accessible trails). 

Journal 
As homework, students add to or revise the questions they have in their journals,
based on this lesson.
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Principles of 

Environmental Justice

PREAMBLE

We, the People of Color, gathered together at this multi-national

People of Color Environmental Leadership Summit, to begin to build a

national and international movement of all peoples of color to fight

the destruction and taking of our lands and communities, do hereby

re-establish our spiritual interdependence to the sacredness of our

Mother Earth; to respect and celebrate each of our cultures, lan-

guages and beliefs about the natural world and our roles in healing

ourselves; to insure Environmental Justice; to promote economic

alternatives which would contribute to the development of environ-

mentally safe livelihoods; and to secure our political, economic and

cultural liberation that has been denied for over 500 years of colo-

nization and oppression, resulting in the poisoning of our communities

and land and the genocide of our peoples, do affirm and adopt these

Principles of Environmental Justice:

1. Environmental Justice affirms the sacredness of Mother Earth,

ecological unity and the interdependence of all species, and the right

to be free from ecological destruction.

2. Environmental Justice demands that public policy be based on

mutual respect and justice for all peoples, free from any form of dis-

crimination or bias.

3. Environmental Justice mandates the right to ethical, balanced and

responsible uses of land and renewable resources in the interest of a

sustainable planet for humans and other living things.

4. Environmental Justice calls for universal protection from nuclear

testing, extraction, production and disposal of toxic/hazardous

wastes and poisons and nuclear testing that threaten the fundamen-

tal right to clean air, land, water and food.
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5. Environmental Justice affirms the fundamental right to political,

economic, cultural and environmental self-determination of all peo-

ples.

6. Environmental Justice demands the cessation of production of all

toxins, hazardous wastes, and radioactive materials, and that all past

and current producers be held strictly accountable to the people for

detoxification and the containment at the point of production.

7. Environmental Justice demands the right to participate as equal

partners at every level of decision-making including needs assess-

ment, planning, implementation, enforcement and evaluation.

8. Environmental Justice affirms the right of all workers to a safe

and healthy work environment, without being forced to choose

between an unsafe livelihood and unemployment. It also affirms the

right of those who work at home to be free from environmental haz-

ards.

9. Environmental Justice protects the right of victims of environmen-

tal injustice to receive full compensation and reparations for dam-

ages as well as quality health care.

10. Environmental Justice considers governmental acts of environ-

mental injustice a violation of international law, the Universal

Declaration On Human Rights, and the UN Convention on Genocide.

11. Environmental Justice must recognize a special legal and natural

relationship of Native Peoples to the U.S. government through

treaties, agreements, compacts, and covenants affirming sovereignty

and self-determination.

12. Environmental Justice affirms the need for urban and rural eco-

logical policies to clean up and rebuild our cities and rural areas in

balance with nature, honoring the cultural integrity of all our commu-

nities, and providing fair access for all to the full range of resources.
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13. Environmental Justice calls for the strict enforcement of princi-

ples of informed consent, and a halt to the testing of experimental

reproductive and medical procedures and vaccinations on people of

color.

14. Environmental Justice opposes the destructive operations of

multi-national corporations.

15. Environmental Justice opposes military occupation, repression and

exploitation of lands, peoples and cultures, and other life forms.

16. Environmental Justice calls for the education of present and

future generations which emphasizes social and environmental issues,

based on our experience and an appreciation of our diverse cultural

perspectives.

17. Environmental Justice requires that we, as individuals, make per-

sonal and consumer choices to consume as little of Mother EarthÕs

resources and produce as little waste as possible; and make the con-

scious decision to challenge and reprioritize our lifestyles to insure

the health of the natural world for present and future generations.

Adopted, Washington, D. C., October 1991

First National People of Color Environmental Leadership Summit
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Principios de Justicia 

Ambiental

INTRODUCCIîN

Nosotros, la Gente de Todas las Razas, estamos unidos aqu� en este

Encuentro de Liderato Ambiental multi-nacional, para construir un

movimiento nacional e internacional de gente de todas las razas, y

para luchar contra la destrucci�n y apropiaci�n de nuestras tierras y

comunidades, por la presente restablecemos nuestra interdependen-

cia espiritual con la santidad de nuestra Madre Tierra; para respetar

y celebrar cada una de nuestras culturas, nuestras lenguas y creen-

cias sobre el mundo natural y nuestra responsabilidad por nuestra

propia salud; para garantizar la Justicia Ambiental; para promover

alternativas econ�micas que contribuyan al desarrollo de trabajos que

sean saludables ambientalmente; y para asegurar nuestra liberaci�n

pol�tica, econ�mica y cultural, la cual nos ha sido negada durante m�s

de 500 a�os de colonizaci�n y opresi�n, lo que ha ocasionado el enve-

nenamiento de nuestras comunidades y nuestras tierras y el genocidio

de nuestros pueblos, afirmamos y adoptamos estos Principios de

Justicia Ambiental:

1. La Justicia Ambiental afirma lo santidad de la Madre Tierra, la

unidad ecol�gica y la interdependencia de todas las especies, y el

derecho a vivir libre de destrucci�n ecol�gica.

2. La Justicia Ambiental demanda que la pol�tica p�blica este basada

en la justicia y el respeto mutuo de todos los pueblos, libres de toda

forma de discriminaci�n o prejuicio.

3. La Justicia Ambiental establece el derecho al uso �tico, balanceado

y responsable de la tierra y los recursos renovables, en beneficio de

un planeta que pueda sustentar a los seres humanos y otras formas

de vida.  

4. La Justicia Ambiental requiere protecci�n universal contra las

pruebas nucleares y la extracci�n, producci�n y disposici�n de des-

perdicios t�xicos y peligrosos: venenos y pruebas nucleares que ame-

nazan el derecho fundamental de aire, tierra, agua y alimentos sanos.
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5. La Justicia Ambiental afirma el derecho fundamental a la auto-

determinaci�n pol�tica, econ�mica, cultural y ambiental de todos los

pueblos.

6. La Justicia Ambiental demanda que se ponga fin a la producci�n de

todo tipo de toxinas, desperdicios peligrosos y materiales radioac-

tivos, y que todos los productores pasados y presentes sean estricta-

mente responsables ante la gente, de desintoxicar y contener estos

materiales.

7. La Justicia Ambiental demanda el derecho a participar como socios

iguales a todo nivel en la toma de decisiones, incluyendo la determi-

naci�n de necesidades, planificaci�n, implementaci�n, cumplimiento de

la ley y evaluaci�n.

8. La Justicia Ambiental afirma el derecho de todos los trabajadores

a un ambiente de trabajo sano y seguro, sin que sean forzados a

escoger entre el desempleo o una vida insegura.  Adem�s afirma el

derecho de aquellos que trabajan desde su hogar a estar libres de

riesgos ambientales.

9. La Justicia Ambiental protege los derechos de las v�ctimas de

injusticia ambiental a recibir reparaci�n y compensaci�n total por

da�os al igual que atenci�n m�dica de calidad.

10. La Justicia Ambiental considera las acciones gubernamentales de

injusticia ambiental como una violaci�n de las leyes internacionales, de

la Declaraci�n Universal de Derechos Humanos y de la Convenci�n de

las Naciones Unidas Sobre Genocidio.

11. La Justicia Ambiental debe reconocer que existe una relaci�n nat-

ural y legal especial entre los Pueblos Ind�genas y el gobierno de los

Estados Unidos mediante tratados, acuerdos, convenios y obligaciones

que afirman la soberan�a y la auto-determinaci�n.

12. La Justicia Ambiental afirma la necesidad de pol�ticas ecol�gicas

en �reas rurales y urbanas sobre la limpieza y reconstrucci�n de

nuestras ciudades y campos en armon�a con la naturaleza, honrando la

integridad de nuestras comunidades y proveyendo a todos justo acce-

so a toda la variedad de recursos.
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13. La Justicia Ambiental requiere el cumplimiento estricto de los

principios de consentimiento y un alto a las pruebas experimentales

de procedimientos m�dicos y sobre reproducci�n , y a la vacunaci�n

de personas de color.

14. La Justicia Ambiental se opone a las operaciones destructivas de

las corporaciones multi-nacionales.

15. La Justicia Ambiental se opone a la ocupaci�n militar, la represi�n

y explotaci�n de tierras, pueblos, culturas y otras formas vivientes.

16. La Justicia Ambiental demanda la educaci�n de generaciones pre-

sentes y futuras con �nfasis en asuntos sociales y ambientales, basa-

da en nuestra experiencia, y una apreciaci�n  de nuestras diferentes

perspectivas culturales.

17. La Justicia Ambiental requiere que nosotros, como individuos, hag-

amos decisiones como personas y consumidores para utilizar lo menos

posible los recursos de la Madre Tierra, producir el menor desperdi-

cio posible y tomar la decisi�n consciente de poner a prueba y reflex-

ionar sobre nuestros estilos de vida, para garantizar la salud del

mundo natural para las generaciones presentes y futuras.

Adoptado en Washington, D.C., Octubre de 1991

El Primer Encuentro de Liderato Ambiental de Gente de todas las

Razas
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National Park Service 

Mission

To conserve the scenery and the natural and historic

objects and wildlife therein, and to provide for the

enjoyment of the same in such a manner and by such

means as will leave them unimpaired for the enjoyment

of future generations. 
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Declaraci�n del Servicio 

Nacional de Parques

Conservar el paisaje, sus estructuras naturales e

hist�ricas y la vida silvestre que ah� se encuentra, 

y hacer posible el disfrute del mismo de tal manera y

por tales medios que se mantenga inalterado para el

disfrute de las generaciones futuras.











































































































































































































Planting
S U M M A RY  O F  I N S T RU C T I O N A L  AC T I V I T I E S

Plant Structure & Adaptation - page 5
4 Students locate and study a flowering plant on 

their school grounds.
4 Students describe the plant and label the parts of the plant.
4 Students discuss pollination and plant adaptation.
4 Students use the Plant Guide on the National Park Labs. 

web site to categorize plants by adaptation or structures.

Planting - page 10
4 Students examine and describe for other students the 

adaptations of various indigenous plants.
4 Students participate in the restoration of an area by planting 

native plants.
4 Students write a journal entry comparing characteristics of two 

more native plant species. (integrated assessment)

Plant Quilt - page 16
4 Students use the Plant Guide on the National Park Labs 

web site and additional resources to create a multicultural depiction 
of plants and plant uses.

Creating a Community Garden - page 18
4 Students choose and measure an area of their school grounds  

as a proposed site for a community garden. 
4 Students consider who will have access to the garden and who 

will take responsibility for its day-to-day upkeep; determine the 
number, type, and placement of plants; propose funding sources.

4 Students write a detailed proposal to create this garden and 
submit the proposal to their school’s principal.



Standards
Planting

SFUSD Science Content Standard 11: Structure and Function
Students understand that different species of living things have analogous structures
that carry out similar functions, contributing to the continued viability of organisms
in their specific environments.

4 Performance Standard: Students should be able to compare and contrast charac-
teristics of various plant species showing similarities by function. (based on
SFUSD Performance Standard 11.1)

National Behavioral Studies Standard 1: Group and cultural influences over
human development, identity and behavior
Students understand that heredity, culture, and personal experience interact in shap-
ing human behavior.

4 Performance Standard: Students understand that views about plants and nature
are shaped by culture and personal experience.

National Life Skills Standard: Life Work
Students learn the proper use of new instruments by following instructions in a
manual or by taking instructions from an experienced user.

4 Performance Standard: Students should be able to demonstrate the proper use of
picks for planting and discuss several safety measures that should be observed
when using tools.
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Revegetation

To revegetate means to provide an area with new plant cover.  In the Golden Gate
National Recreation Area, revegetation usually refers to placing indigenous plants in
areas from which park staff and volunteers have removed invasive, exotic plant
species.

Why is it necessary for park staff to revegetate restoration sites? Why not just
remove invasive plants and then let natural ecological processes revegetate the area
gradually over time? Although this is the preferred option, it takes many years for an
area to revegetate naturally. The site must be visited repeatedly to prevent the estab-
lishment of exotic invasive species that may out-compete native seedlings.
Additionally, many disturbed areas no longer have a native seedbank remaining in
the soil. Growing plants in the nursery and introducing them into an area when
they are relatively mature, or sowing seeds directly on-site, helps resource managers
speed up the natural process. The indigenous plant community will reach a state of
resiliency more quickly, and provide habitat for other members of the ecosystem.
For example, by introducing mature silver lupine (Lupinus albifrons) to a site such
as Milagra Ridge, park staff are able to provide much-needed habitat for the endan-
gered Mission Blue butterfly.

REVEGETATION METHODS

Planting and direct seeding are the two methods used in the park to revegetate
restoration areas. Planting involves transplanting seedlings that have been raised in
the nursery and are already relatively mature. Direct seeding entails sowing seeds on-
site and letting them germinate and develop naturally.

Propagules (seeds and cuttings) for propagating plants at the nursery or for direct
seeding are gathered from the restoration site or from the immediate area. It is
preferable to collect propagules as close to the site as possible because the genotype
(genetic makeup) of plants can change within a very short distance.  Sometimes
seeds or cuttings of the required species are not available in the immediate area and
must be gathered from farther away. As a general rule, however, it is best to gather
the propagules within the boundaries of the watershed in which the restoration site
is located. 
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Restauración de la Vegetación

Restauración de la vegetación o reforestar quiere decir proveerle a un área una nueva
cubierta de plantas.  En el Área Nacional Recreativa Golden Gate reforestación
usualmente se refiere a colocar plantas indígenas en área donde el personal del par-
que y voluntarios han removido especies de plantas exóticas invasoras.

¿Por qué es necesario que el personal del parque restaure la vegetación de lugares
particulares?  ¿Por qué no simplemente remover las plantas invasoras y dejar que el
proceso ecológico natural le devuelva la vegetación al área gradualmente según pasa
el tiempo?  Aunque esta es la alternativa preferida, le toma muchos años a un área
recobrar la vegetación de modo natural.  Un lugar así tiene que ser visitado repetidas
veces para prevenir el restablecimiento de especies exóticas invasoras que puedan
derrotar las semillas nativas.  Por otra parte, muchas áreas afectadas ya no cuentan
con la presencia de un banco de semillas en su terreno.  Cultivar plantas en el vivero
e introducirlas a un área cuando ya están relativamente maduras, o sembrar las semi-
llas directamente en el lugar, ayuda a los manejadores de recursos a acelerar el proce-
so natural.  La comunidad de plantas indígenas se hará resistente más rápidamente y
proveerá hábitat para otros miembros del ecosistema.  Por ejemplo, introduciendo el
lupino plateado (Lupinus albifrons)  ya maduro, a un lugar como la sierra Milagra
Ridge, el personal del parque logra proveer el hábitat que tanto necesita la mariposa
Blue Mission, que está en peligro de extinción.

MÉTODOS DE RESTAURACIÓN VEGETAL

Los dos métodos utilizados en el parque para devolverle la vegetación a las áreas de
restauración son, replantando y sembrando semillas directamente.  Replantar con-
siste en transplantar las semillas que han germinado en el vivero y que ya están rela-
tivamente maduras.  Siembra directa consiste en sembrar las semillas en el lugar y
permitirles que germinen y se desarrollen naturalmente.

Las semillas y estolones (propagules) que se utilizan para propagar plantas en el
vivero o  sembrándolas directamente, son recogidas del lugar de la restauración o de
los alrededores.  Es preferible recoger  propagules lo más cerca posible del lugar,
porque el genotipo (la estructura genética) de las plantas puede ser diferente a dis-
tancias muy cortas.  Algunas veces las semillas o los estolones de la especie requerida
no están disponibles en el área cercana y deben ser recogidos en un lugar más aleja-
do.  Por lo general, sin embargo, es mejor recoger propagules dentro de los límites
de la corriente de agua donde se encuentra el lugar de restauración.
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Plant Structure & Adaptation

SUMMARY
Students draw and label the parts of a flowering plant. They use
the Plant Guide on the National Park Labs web page to compare
and group plants according to the plants’ adaptations.

TIME
Two 50-minute class periods
10 minutes for preparation

MATERIALS
4 Plant Structure Worksheet  
4 On the second day of the lesson, students will need 

computers with Internet access 

Lesson

Day 1
25 minutes 
Students locate flowering plants on or near their school grounds.

Students examine the plant and describe the texture and color of the leaves, 
stem, and petals. 

Students draw the parts of the flowering plant, including each of the following
structures:
a. Roots
b. Stem
c. Sepals
d. Petals
e. Pistil (stigma, style and ovaries)
f. Stamen (filament and anther)

15 minutes  
Students complete the Plant Structure Worksheet by labeling the parts of the flower-
ing plant, matching the parts with their functions, and describing the process of
pollination.
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10 minutes
Teacher leads a discussion about flowering plants: 

4 What role do insects play in the process of pollination? 
4 What type of insects might visit your plant for food? 
4 Why?
4 How do leaves help you determine which plants use a lot of water? 
4 How have flowering plants adapted to survive?

Day 2
10 minutes 
Students access the National Park Labs web site and find the Plant Guide. 

40 minutes 
Students create a chart that categorizes and sorts the plants in the Plant Guide.
Students create their own categories and organization for the chart, using at least
five different categories.
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Plant Structure Worksheet

Directions: 

1. Locate a flowering plant near your school. Examine the textures

and colors of the leaves, stem and petals of the plant. Complete the

following.

a. Draw and label the plant in the box below. 

b. Match the part with its function on the left.

where photosynthesis occurs

develops into a fruit

absorb nutrients

receives pollen

supports the flowers and leaves

protects flower buds 

supports the anther

attract insects with color 

connects the stigma and ovary

releases the pollen

2. Describe the process of pollination in detail.
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Estructura de la Planta Hoja de Trabajo

Instrucciones:

1. Localice un negocio de flores que est� cerca de su escuela.

Examine la textura y los colores de las hojas, los tallos y los p�talos

de las plantas.  Conteste lo siguiente:

a. Dibuje y rotule la planta del cuadrado que est� abajo. 

b. Indique la parte que corresponda a la funci�n de la derecha.

donde ocurre la fotos�ntesis

se convierte en fruta

absorbe nutrientes

recibe el polen

da soporte a flores y hojas

protege los capullos de las flores

da soporte a la antera (�rgano 

masculino, contiene el polen)

atrae insectos con su color

conecta el estigma con el ovario

expele el polen

2.  Describa en detalles el proceso de polinizaci�n.
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Planting

SUMMARY
Students study adaptations of plants and compare and contrast the
essential functions that these adaptations serve. Students plant a
restoration site.

TIME
2.5 hours
30 minutes for preparation

MATERIALS
4 Picks 4 Gloves
4 Meter-wheel 4 Plants
4 Clipboards 4 Pencils
4 Plant adaptation cards
4 Restoration Cycle (visual aid)
4 Journal entry questions  
4 GGNRA Work Performed Data Sheet (copies provided by NPS 

Natural Resources)

Program

Welcome - 5 minutes
4 Park staff welcome students to the park.  Using the Restoration Cycle visual aid,

park staff ask the students to point out what step in the restoration cycle they
think they will perform today.

4 Park staff explain the planting project.

4 They ask the students why revegetation is important. (The hope is that after
establishing an indigenous plant community, various native animals will return,
including many birds, insects, pocket gophers, alligator lizards, and skunks.)

Small Group Activity - 15 minutes
4 The class divides into groups of 2 or 3 students. 

4 Each group receives a plant and a matching plant card with a plant adaptation
on the back. Plant adaptations might include small leafs, sticky leafs, low-grow-
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ing foliage, light green-grey colored plant, etc. The students attempt to figure out
why a plant would develop the adaptation. (Small leaves help the plant conserve
water in sunny habitats, sticky leaves deter pests, low-growing foliage helps a
plant survive a windy environment, light green-grey coloration helps reflect sun-
light in sunny habitats, etc.) 

4 Each group introduces their plant and adaptation to another group.

4 Staff help students understand that different adaptations may serve the same
function such as conserving water in a sunny habitat.

Spread Plants - 10 minutes
4 Students are introduced to the species that their group will be planting.

4 Park staff explain the basics of plant spacing and ask the students to work in
pairs to properly space the plants throughout the planting area.

Planting - 1 hour, 15 minutes
4 Park staff give a planting demonstration and explain pick safety rules. 

Plants can survive rough handling, but will always respond better if handled with
care. Transplanting can disturb root systems: Roots are the principal pathway by
which plants take up water and nutrients, and any damage to the fragile root hairs
will reduce the plant’s ability to feed itself. Once planted in its natural habitat, the
plant will not be watered or given fertilizer. Therefore, the bigger and healthier the
root system, the better the plant will be able to remove water and nutrients available
in the soil. One moment of rough or poor handling can ruin months of careful
preparatory work in the nursery!

4 Students and staff plant.

Data Sheet - 10 minutes
4 Each group completes the GGNRA Work Performed Data Sheet.

Optional Activity - 30 minutes
Plant-walk activity (to be done if planting is completed early).

Each One Teach One:

4 Park staff divide students into pairs. 

4 One staff member remains with the class at the starting point for the activity and
sends each pair of students down the path at two-minute intervals. 
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4 The first pair of students (Pair 1) goes with a second staff member into the 
planting area. 

4 Park staff help the first pair identify a plant, review its name, and learn one adap-
tation or indigenous use. 

4 Pair 1 remain at their plant and introduce it to Pair 2. 

4 Pair 2 proceeds down the path with the second staff member to the next plant;
they review the name and information for the second plant.

4 In the meantime, Pair 1 introduces Pair 3 to the first plant. This continues until
all the groups are standing next to a plant. 

4 Pair 1 begins to walk along the chain, learning about each plant from the other
students. 

4 Pair 2 follows, then Pair 3, etc., until the entire class has gathered at the other
end of the plant walk. 

The staff member who is with the class at the beginning of the activity can have
each student name two important things about revegetation while they are waiting
to begin down the path. The staff member who is with the class at the end of the
activity can have the students write the names of two plants and adaptations (other
than the one they taught) on a piece of paper.  The staff member uses these notes to
review adaptations with the class once everyone has finished (the last few students to
finish won’t need to write).

Closing Circle - 5 minutes
4 Staff and students form a circle. 

4 Staff review adaptations and functions with the class, emphasizing that different
adaptations serve the same function for different plants. All plants have some
method to regulate water loss, protect themselves from weather and insects, and
disperse their seeds. Park staff thank the class for their hard work during the
planting.

Journal
Students complete journal entry questions as homework.
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Planting
Journal Entry

1. Name three plants that you worked with today. 

2. Describe a few characteristics of each plant (for example, "Beach

Strawberry has dark green, waxy leaves.").

3. How are the plants alike? What features do they have in common?

4. What environmental factor (or factors) forced these plants to

adapt similar structures?

5. What questions do you have about plant adaptations and the func-

tions they serve for plants? 
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Trabajo con Plantas
Preguntas para el Diario

1. Nombre tres plantas con las que trabaj� hoy.

2. Describa algunas caracter�sticas de cada planta (por ejemplo, la

Fresa Playera tiene hojas enceradas color verde oscuro).

3. ÀQu� tienen de similar estas plantas?  ÀQu� caracter�sticas tienen

en com�n?

4. ÀQu� factor (o factores) ambientales forzaron estas plantas a

adaptarse creando estructuras similares?

5. ÀQu� preguntas tiene usted sobre las adaptaciones de las plantas y

las funciones que estas desempe�an?
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Plant Quilt

SUMMARY
Using the Plant Guide on the National Park Labs web site and
additional research, students create a “quilt” depicting different
ways cultures view and use plants. 

TIME
50 minutes on Day 1 
35 minutes on Day 2
30 minutes for preparation

MATERIALS 
4 Old magazines 4 Glue
4 Scissors 4 Tape
4 12" x 12" squares of white paper
4 14" x 14" squares of construction paper (various colors)
4 Computers with Internet access 
4 Additional research material on cultural uses of plants

Program

Day 1

Introduction - 10 minutes
Students brainstorm about how different cultures view and use plants. (For some
cultures, certain plants are food or medicine while for others they are not. Some cul-
tures use plants ornamentally; some use them for religious ceremonies. Plants that
are considered weeds for some people are desirable for others.) Teacher prompts the
students to think about plants from various viewpoints.

Small group activity - 35 minutes
Students divide into small groups. Each group receives a piece of the white paper.
Using images and ideas from the National Park Labs web site
(www.nps.gov/goga/parklabs), the resource material, and the magazines, they begin
creating a quilt square depicting what they understand as one culture’s view of a
particular plant.

Clean up - 5 minutes
Students clean up; teacher tells them that they must be ready with their quilt square
by the beginning of the next class session.
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Day 2

5 minutes
Each group glues its completed quilt square onto a piece of the construction paper.

10 minutes 
The entire class places the squares together in the shape of a quilt. Once the class
agrees on the arrangement of the squares, the class tapes the squares together.

20 minutes
The class hangs the quilt on the classroom wall. Each group describes its square to
the other students. 
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Creating a Community Garden

SUMMARY
This is an optional lesson for classes that wish to extend the plant-
ing module. Students write a proposal that suggests a site for a
community garden on their school grounds.  The proposal identi-
fies users of the space and their needs, depicts plans for a space
that can meet these needs, and specifies the work involved in
transforming the site. 

TIME
50 minutes
10 minutes for preparation

MATERIALS
4 Community Garden Planning Questions  
4 Tape measures (one for each group)

Lesson

Introduction - 5 minutes
Teacher explains to the students that they are going to create a proposal for a com-
munity garden at their school. The first step is to think about what kind of garden
would serve their community. Students should refer to the research they did for the
Plant Quilt. Who lives in their neighborhood? How do they view plants?

Small Group Activity - 15 minutes
Students choose a site for the garden. What factors will be involved in choosing the
site? (Accessibility to the users, not disruptive to the traffic patterns of people walk-
ing from class to class, quality of soil in the area.)

Teacher divides the students into groups of four or five. Each group goes out onto
the school grounds and chooses a proposed site for their community garden. The
group measures the parameter of the site. The groups return to the classroom.

Planning Questions - 25 minutes
Distribute one copy of the Community Garden Planning Questions to each group.
Groups complete the planning questions.

18   P lant ing



Discussion - 5 minutes
The class discusses planning issues. What were the hardest decisions to make in the
planning process? What were the easiest? Did groups consider issues of equal access?
Does it matter if all students, teachers, and community members have equal access
to the resource they are creating?

Extension to Optional Post-visit Lesson
Creating a Community Garden

Students and teachers may extend this lesson by actually creating and maintaining
the garden. We strongly urge teachers to seek assistance before beginning a school
garden.

For technical, logistical, and educational support contact:

School Garden Coordinator
San Francisco League of Urban Gardeners (SLUG). 
Phone: (415) 285-7584
Voice mail: (415) 255-4497
Fax: (415) 285-7586
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Community Garden
Planning Questions

1. What cultures are represented in the residents who surround your

school?

2. Are there any plants that might be of particular interest to these

residents?

3. List the plants you want to plant in your garden.

4. Will you grow your plants from cuttings or seeds? Why?

5. What are the dimensions of your site? 

6. On a separate sheet of paper, draw your site. Show the types of

plants and the location of each plant.

7. Who will be responsible for the upkeep of your garden? List what

will need to be done to keep your garden healthy.  How often will

these tasks need to be done?

8. On a separate piece of paper, write a proposal for this garden that

could be submitted to the principal of your school. You should include

all the details about how the garden will be created and maintained

as well as the benefits it will provide. Good luck!
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Jard�n Comunitario
Preguntas sobre Planificaci�n

1. ÀQu� culturas est�n representadas entre los residentes que viven

alrededor de su escuela?

2. ÀHay algunas plantas que puedan ser de inter�s particular para

estos residentes?

3. ÀIndique las plantas que usted quiere sembrar en su jard�n?

4. ÀQu� va a utilizar para cultivar sus plantas, Àestolones o semillas?

ÀPor qu�?

5. ÀCu�les son las dimensiones de su �rea? 

6. Dibuje su �rea en una hoja de papel separada.  Ilustre los tipos de

plantas y la localizaci�n de cada planta.

7. ÀQui�n ser� responsable del mantenimiento de su jard�n?  Indique

que es necesario hacer para mantener saludable su jard�n.  ÀCon que

frecuencia deben realizarse estas tareas?

8. En una hoja de papel separada escriba una propuesta para este

jard�n que pueda someterse al principal de su escuela.  Usted debe

incluir todos los detalles sobre c�mo se crear� y mantendr� el jard�n

y qu� beneficios proveer�.  ÁBuena Suerte!
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Rubric
Planting

Science (Structure and Function)

Needs Improvement: Students can describe one or two plants, but cannot compare or
group plant parts with similar functions.

Good: Students can compare two plants and find parts with similar functions.

Excellent: Students can compare three or more plants, pointing out structures with
specific functions and adaptations for the environment.

Environmental Justice (Equal access)

Needs Improvement: Students do not understand that various groups of people view
plants and nature differently.

Good: Students understand that various groups of people view plants and nature dif-
ferently but make no attempt to understand why.

Excellent: Students understand that various groups of people view plants and nature
differently and they realize that these views are shaped by heredity, culture, and per-
sonal experience. 

Life Skills (Cooperative Learning)

Needs Improvement: Students show incomplete interaction, often ignore comments,
group efforts are easily sidetracked, some members uninvolved in group.

Good: More than half the members are actively involved, comments are rarely
ignored, rarely stray from topic.

Excellent: All students participate equally, actively listen to one another, show respect
for ideas, stay on task.
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Planting
S U M M A RY  O F  I N S T RU C T I O N A L  AC T I V I T I E S

Plant Structure & Adaptation - page 5
4 Students locate and study a flowering plant on 

their school grounds.
4 Students describe the plant and label the parts of the plant.
4 Students discuss pollination and plant adaptation.
4 Students use the Plant Guide on the National Park Labs. 

web site to categorize plants by adaptation or structures.

Planting - page 10
4 Students examine and describe for other students the 

adaptations of various indigenous plants.
4 Students participate in the restoration of an area by planting 

native plants.
4 Students write a journal entry comparing characteristics of two 

more native plant species. (integrated assessment)

Plant Quilt - page 16
4 Students use the Plant Guide on the National Park Labs 

web site and additional resources to create a multicultural depiction 
of plants and plant uses.

Creating a Community Garden - page 18
4 Students choose and measure an area of their school grounds  

as a proposed site for a community garden. 
4 Students consider who will have access to the garden and who 

will take responsibility for its day-to-day upkeep; determine the 
number, type, and placement of plants; propose funding sources.

4 Students write a detailed proposal to create this garden and 
submit the proposal to their school’s principal.



Standards
Planting

SFUSD Science Content Standard 11: Structure and Function
Students understand that different species of living things have analogous structures
that carry out similar functions, contributing to the continued viability of organisms
in their specific environments.

4 Performance Standard: Students should be able to compare and contrast charac-
teristics of various plant species showing similarities by function. (based on
SFUSD Performance Standard 11.1)

National Behavioral Studies Standard 1: Group and cultural influences over
human development, identity and behavior
Students understand that heredity, culture, and personal experience interact in shap-
ing human behavior.

4 Performance Standard: Students understand that views about plants and nature
are shaped by culture and personal experience.

National Life Skills Standard: Life Work
Students learn the proper use of new instruments by following instructions in a
manual or by taking instructions from an experienced user.

4 Performance Standard: Students should be able to demonstrate the proper use of
picks for planting and discuss several safety measures that should be observed
when using tools.
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Revegetation

To revegetate means to provide an area with new plant cover.  In the Golden Gate
National Recreation Area, revegetation usually refers to placing indigenous plants in
areas from which park staff and volunteers have removed invasive, exotic plant
species.

Why is it necessary for park staff to revegetate restoration sites? Why not just
remove invasive plants and then let natural ecological processes revegetate the area
gradually over time? Although this is the preferred option, it takes many years for an
area to revegetate naturally. The site must be visited repeatedly to prevent the estab-
lishment of exotic invasive species that may out-compete native seedlings.
Additionally, many disturbed areas no longer have a native seedbank remaining in
the soil. Growing plants in the nursery and introducing them into an area when
they are relatively mature, or sowing seeds directly on-site, helps resource managers
speed up the natural process. The indigenous plant community will reach a state of
resiliency more quickly, and provide habitat for other members of the ecosystem.
For example, by introducing mature silver lupine (Lupinus albifrons) to a site such
as Milagra Ridge, park staff are able to provide much-needed habitat for the endan-
gered Mission Blue butterfly.

REVEGETATION METHODS

Planting and direct seeding are the two methods used in the park to revegetate
restoration areas. Planting involves transplanting seedlings that have been raised in
the nursery and are already relatively mature. Direct seeding entails sowing seeds on-
site and letting them germinate and develop naturally.

Propagules (seeds and cuttings) for propagating plants at the nursery or for direct
seeding are gathered from the restoration site or from the immediate area. It is
preferable to collect propagules as close to the site as possible because the genotype
(genetic makeup) of plants can change within a very short distance.  Sometimes
seeds or cuttings of the required species are not available in the immediate area and
must be gathered from farther away. As a general rule, however, it is best to gather
the propagules within the boundaries of the watershed in which the restoration site
is located. 
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Restauración de la Vegetación

Restauración de la vegetación o reforestar quiere decir proveerle a un área una nueva
cubierta de plantas.  En el Área Nacional Recreativa Golden Gate reforestación
usualmente se refiere a colocar plantas indígenas en área donde el personal del par-
que y voluntarios han removido especies de plantas exóticas invasoras.

¿Por qué es necesario que el personal del parque restaure la vegetación de lugares
particulares?  ¿Por qué no simplemente remover las plantas invasoras y dejar que el
proceso ecológico natural le devuelva la vegetación al área gradualmente según pasa
el tiempo?  Aunque esta es la alternativa preferida, le toma muchos años a un área
recobrar la vegetación de modo natural.  Un lugar así tiene que ser visitado repetidas
veces para prevenir el restablecimiento de especies exóticas invasoras que puedan
derrotar las semillas nativas.  Por otra parte, muchas áreas afectadas ya no cuentan
con la presencia de un banco de semillas en su terreno.  Cultivar plantas en el vivero
e introducirlas a un área cuando ya están relativamente maduras, o sembrar las semi-
llas directamente en el lugar, ayuda a los manejadores de recursos a acelerar el proce-
so natural.  La comunidad de plantas indígenas se hará resistente más rápidamente y
proveerá hábitat para otros miembros del ecosistema.  Por ejemplo, introduciendo el
lupino plateado (Lupinus albifrons)  ya maduro, a un lugar como la sierra Milagra
Ridge, el personal del parque logra proveer el hábitat que tanto necesita la mariposa
Blue Mission, que está en peligro de extinción.

MÉTODOS DE RESTAURACIÓN VEGETAL

Los dos métodos utilizados en el parque para devolverle la vegetación a las áreas de
restauración son, replantando y sembrando semillas directamente.  Replantar con-
siste en transplantar las semillas que han germinado en el vivero y que ya están rela-
tivamente maduras.  Siembra directa consiste en sembrar las semillas en el lugar y
permitirles que germinen y se desarrollen naturalmente.

Las semillas y estolones (propagules) que se utilizan para propagar plantas en el
vivero o  sembrándolas directamente, son recogidas del lugar de la restauración o de
los alrededores.  Es preferible recoger  propagules lo más cerca posible del lugar,
porque el genotipo (la estructura genética) de las plantas puede ser diferente a dis-
tancias muy cortas.  Algunas veces las semillas o los estolones de la especie requerida
no están disponibles en el área cercana y deben ser recogidos en un lugar más aleja-
do.  Por lo general, sin embargo, es mejor recoger propagules dentro de los límites
de la corriente de agua donde se encuentra el lugar de restauración.
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Plant Structure & Adaptation

SUMMARY
Students draw and label the parts of a flowering plant. They use
the Plant Guide on the National Park Labs web page to compare
and group plants according to the plants’ adaptations.

TIME
Two 50-minute class periods
10 minutes for preparation

MATERIALS
4 Plant Structure Worksheet  
4 On the second day of the lesson, students will need 

computers with Internet access 

Lesson

Day 1
25 minutes 
Students locate flowering plants on or near their school grounds.

Students examine the plant and describe the texture and color of the leaves, 
stem, and petals. 

Students draw the parts of the flowering plant, including each of the following
structures:
a. Roots
b. Stem
c. Sepals
d. Petals
e. Pistil (stigma, style and ovaries)
f. Stamen (filament and anther)

15 minutes  
Students complete the Plant Structure Worksheet by labeling the parts of the flower-
ing plant, matching the parts with their functions, and describing the process of
pollination.
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10 minutes
Teacher leads a discussion about flowering plants: 

4 What role do insects play in the process of pollination? 
4 What type of insects might visit your plant for food? 
4 Why?
4 How do leaves help you determine which plants use a lot of water? 
4 How have flowering plants adapted to survive?

Day 2
10 minutes 
Students access the National Park Labs web site and find the Plant Guide. 

40 minutes 
Students create a chart that categorizes and sorts the plants in the Plant Guide.
Students create their own categories and organization for the chart, using at least
five different categories.
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Plant Structure Worksheet

Directions: 

1. Locate a flowering plant near your school. Examine the textures

and colors of the leaves, stem and petals of the plant. Complete the

following.

a. Draw and label the plant in the box below. 

b. Match the part with its function on the left.

where photosynthesis occurs

develops into a fruit

absorb nutrients

receives pollen

supports the flowers and leaves

protects flower buds 

supports the anther

attract insects with color 

connects the stigma and ovary

releases the pollen

2. Describe the process of pollination in detail.
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Estructura de la Planta Hoja de Trabajo

Instrucciones:

1. Localice un negocio de flores que est� cerca de su escuela.

Examine la textura y los colores de las hojas, los tallos y los p�talos

de las plantas.  Conteste lo siguiente:

a. Dibuje y rotule la planta del cuadrado que est� abajo. 

b. Indique la parte que corresponda a la funci�n de la derecha.

donde ocurre la fotos�ntesis

se convierte en fruta

absorbe nutrientes

recibe el polen

da soporte a flores y hojas

protege los capullos de las flores

da soporte a la antera (�rgano 

masculino, contiene el polen)

atrae insectos con su color

conecta el estigma con el ovario

expele el polen

2.  Describa en detalles el proceso de polinizaci�n.
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Planting

SUMMARY
Students study adaptations of plants and compare and contrast the
essential functions that these adaptations serve. Students plant a
restoration site.

TIME
2.5 hours
30 minutes for preparation

MATERIALS
4 Picks 4 Gloves
4 Meter-wheel 4 Plants
4 Clipboards 4 Pencils
4 Plant adaptation cards
4 Restoration Cycle (visual aid)
4 Journal entry questions  
4 GGNRA Work Performed Data Sheet (copies provided by NPS 

Natural Resources)

Program

Welcome - 5 minutes
4 Park staff welcome students to the park.  Using the Restoration Cycle visual aid,

park staff ask the students to point out what step in the restoration cycle they
think they will perform today.

4 Park staff explain the planting project.

4 They ask the students why revegetation is important. (The hope is that after
establishing an indigenous plant community, various native animals will return,
including many birds, insects, pocket gophers, alligator lizards, and skunks.)

Small Group Activity - 15 minutes
4 The class divides into groups of 2 or 3 students. 

4 Each group receives a plant and a matching plant card with a plant adaptation
on the back. Plant adaptations might include small leafs, sticky leafs, low-grow-
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ing foliage, light green-grey colored plant, etc. The students attempt to figure out
why a plant would develop the adaptation. (Small leaves help the plant conserve
water in sunny habitats, sticky leaves deter pests, low-growing foliage helps a
plant survive a windy environment, light green-grey coloration helps reflect sun-
light in sunny habitats, etc.) 

4 Each group introduces their plant and adaptation to another group.

4 Staff help students understand that different adaptations may serve the same
function such as conserving water in a sunny habitat.

Spread Plants - 10 minutes
4 Students are introduced to the species that their group will be planting.

4 Park staff explain the basics of plant spacing and ask the students to work in
pairs to properly space the plants throughout the planting area.

Planting - 1 hour, 15 minutes
4 Park staff give a planting demonstration and explain pick safety rules. 

Plants can survive rough handling, but will always respond better if handled with
care. Transplanting can disturb root systems: Roots are the principal pathway by
which plants take up water and nutrients, and any damage to the fragile root hairs
will reduce the plant’s ability to feed itself. Once planted in its natural habitat, the
plant will not be watered or given fertilizer. Therefore, the bigger and healthier the
root system, the better the plant will be able to remove water and nutrients available
in the soil. One moment of rough or poor handling can ruin months of careful
preparatory work in the nursery!

4 Students and staff plant.

Data Sheet - 10 minutes
4 Each group completes the GGNRA Work Performed Data Sheet.

Optional Activity - 30 minutes
Plant-walk activity (to be done if planting is completed early).

Each One Teach One:

4 Park staff divide students into pairs. 

4 One staff member remains with the class at the starting point for the activity and
sends each pair of students down the path at two-minute intervals. 
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4 The first pair of students (Pair 1) goes with a second staff member into the 
planting area. 

4 Park staff help the first pair identify a plant, review its name, and learn one adap-
tation or indigenous use. 

4 Pair 1 remain at their plant and introduce it to Pair 2. 

4 Pair 2 proceeds down the path with the second staff member to the next plant;
they review the name and information for the second plant.

4 In the meantime, Pair 1 introduces Pair 3 to the first plant. This continues until
all the groups are standing next to a plant. 

4 Pair 1 begins to walk along the chain, learning about each plant from the other
students. 

4 Pair 2 follows, then Pair 3, etc., until the entire class has gathered at the other
end of the plant walk. 

The staff member who is with the class at the beginning of the activity can have
each student name two important things about revegetation while they are waiting
to begin down the path. The staff member who is with the class at the end of the
activity can have the students write the names of two plants and adaptations (other
than the one they taught) on a piece of paper.  The staff member uses these notes to
review adaptations with the class once everyone has finished (the last few students to
finish won’t need to write).

Closing Circle - 5 minutes
4 Staff and students form a circle. 

4 Staff review adaptations and functions with the class, emphasizing that different
adaptations serve the same function for different plants. All plants have some
method to regulate water loss, protect themselves from weather and insects, and
disperse their seeds. Park staff thank the class for their hard work during the
planting.

Journal
Students complete journal entry questions as homework.
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Planting
Journal Entry

1. Name three plants that you worked with today. 

2. Describe a few characteristics of each plant (for example, "Beach

Strawberry has dark green, waxy leaves.").

3. How are the plants alike? What features do they have in common?

4. What environmental factor (or factors) forced these plants to

adapt similar structures?

5. What questions do you have about plant adaptations and the func-

tions they serve for plants? 
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Trabajo con Plantas
Preguntas para el Diario

1. Nombre tres plantas con las que trabaj� hoy.

2. Describa algunas caracter�sticas de cada planta (por ejemplo, la

Fresa Playera tiene hojas enceradas color verde oscuro).

3. ÀQu� tienen de similar estas plantas?  ÀQu� caracter�sticas tienen

en com�n?

4. ÀQu� factor (o factores) ambientales forzaron estas plantas a

adaptarse creando estructuras similares?

5. ÀQu� preguntas tiene usted sobre las adaptaciones de las plantas y

las funciones que estas desempe�an?
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Plant Quilt

SUMMARY
Using the Plant Guide on the National Park Labs web site and
additional research, students create a “quilt” depicting different
ways cultures view and use plants. 

TIME
50 minutes on Day 1 
35 minutes on Day 2
30 minutes for preparation

MATERIALS 
4 Old magazines 4 Glue
4 Scissors 4 Tape
4 12" x 12" squares of white paper
4 14" x 14" squares of construction paper (various colors)
4 Computers with Internet access 
4 Additional research material on cultural uses of plants

Program

Day 1

Introduction - 10 minutes
Students brainstorm about how different cultures view and use plants. (For some
cultures, certain plants are food or medicine while for others they are not. Some cul-
tures use plants ornamentally; some use them for religious ceremonies. Plants that
are considered weeds for some people are desirable for others.) Teacher prompts the
students to think about plants from various viewpoints.

Small group activity - 35 minutes
Students divide into small groups. Each group receives a piece of the white paper.
Using images and ideas from the National Park Labs web site
(www.nps.gov/goga/parklabs), the resource material, and the magazines, they begin
creating a quilt square depicting what they understand as one culture’s view of a
particular plant.

Clean up - 5 minutes
Students clean up; teacher tells them that they must be ready with their quilt square
by the beginning of the next class session.
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Day 2

5 minutes
Each group glues its completed quilt square onto a piece of the construction paper.

10 minutes 
The entire class places the squares together in the shape of a quilt. Once the class
agrees on the arrangement of the squares, the class tapes the squares together.

20 minutes
The class hangs the quilt on the classroom wall. Each group describes its square to
the other students. 

P lant ing     17



Creating a Community Garden

SUMMARY
This is an optional lesson for classes that wish to extend the plant-
ing module. Students write a proposal that suggests a site for a
community garden on their school grounds.  The proposal identi-
fies users of the space and their needs, depicts plans for a space
that can meet these needs, and specifies the work involved in
transforming the site. 

TIME
50 minutes
10 minutes for preparation

MATERIALS
4 Community Garden Planning Questions  
4 Tape measures (one for each group)

Lesson

Introduction - 5 minutes
Teacher explains to the students that they are going to create a proposal for a com-
munity garden at their school. The first step is to think about what kind of garden
would serve their community. Students should refer to the research they did for the
Plant Quilt. Who lives in their neighborhood? How do they view plants?

Small Group Activity - 15 minutes
Students choose a site for the garden. What factors will be involved in choosing the
site? (Accessibility to the users, not disruptive to the traffic patterns of people walk-
ing from class to class, quality of soil in the area.)

Teacher divides the students into groups of four or five. Each group goes out onto
the school grounds and chooses a proposed site for their community garden. The
group measures the parameter of the site. The groups return to the classroom.

Planning Questions - 25 minutes
Distribute one copy of the Community Garden Planning Questions to each group.
Groups complete the planning questions.
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Discussion - 5 minutes
The class discusses planning issues. What were the hardest decisions to make in the
planning process? What were the easiest? Did groups consider issues of equal access?
Does it matter if all students, teachers, and community members have equal access
to the resource they are creating?

Extension to Optional Post-visit Lesson
Creating a Community Garden

Students and teachers may extend this lesson by actually creating and maintaining
the garden. We strongly urge teachers to seek assistance before beginning a school
garden.

For technical, logistical, and educational support contact:

School Garden Coordinator
San Francisco League of Urban Gardeners (SLUG). 
Phone: (415) 285-7584
Voice mail: (415) 255-4497
Fax: (415) 285-7586
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Community Garden
Planning Questions

1. What cultures are represented in the residents who surround your

school?

2. Are there any plants that might be of particular interest to these

residents?

3. List the plants you want to plant in your garden.

4. Will you grow your plants from cuttings or seeds? Why?

5. What are the dimensions of your site? 

6. On a separate sheet of paper, draw your site. Show the types of

plants and the location of each plant.

7. Who will be responsible for the upkeep of your garden? List what

will need to be done to keep your garden healthy.  How often will

these tasks need to be done?

8. On a separate piece of paper, write a proposal for this garden that

could be submitted to the principal of your school. You should include

all the details about how the garden will be created and maintained

as well as the benefits it will provide. Good luck!
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Jard�n Comunitario
Preguntas sobre Planificaci�n

1. ÀQu� culturas est�n representadas entre los residentes que viven

alrededor de su escuela?

2. ÀHay algunas plantas que puedan ser de inter�s particular para

estos residentes?

3. ÀIndique las plantas que usted quiere sembrar en su jard�n?

4. ÀQu� va a utilizar para cultivar sus plantas, Àestolones o semillas?

ÀPor qu�?

5. ÀCu�les son las dimensiones de su �rea? 

6. Dibuje su �rea en una hoja de papel separada.  Ilustre los tipos de

plantas y la localizaci�n de cada planta.

7. ÀQui�n ser� responsable del mantenimiento de su jard�n?  Indique

que es necesario hacer para mantener saludable su jard�n.  ÀCon que

frecuencia deben realizarse estas tareas?

8. En una hoja de papel separada escriba una propuesta para este

jard�n que pueda someterse al principal de su escuela.  Usted debe

incluir todos los detalles sobre c�mo se crear� y mantendr� el jard�n

y qu� beneficios proveer�.  ÁBuena Suerte!
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Rubric
Planting

Science (Structure and Function)

Needs Improvement: Students can describe one or two plants, but cannot compare or
group plant parts with similar functions.

Good: Students can compare two plants and find parts with similar functions.

Excellent: Students can compare three or more plants, pointing out structures with
specific functions and adaptations for the environment.

Environmental Justice (Equal access)

Needs Improvement: Students do not understand that various groups of people view
plants and nature differently.

Good: Students understand that various groups of people view plants and nature dif-
ferently but make no attempt to understand why.

Excellent: Students understand that various groups of people view plants and nature
differently and they realize that these views are shaped by heredity, culture, and per-
sonal experience. 

Life Skills (Cooperative Learning)

Needs Improvement: Students show incomplete interaction, often ignore comments,
group efforts are easily sidetracked, some members uninvolved in group.

Good: More than half the members are actively involved, comments are rarely
ignored, rarely stray from topic.

Excellent: All students participate equally, actively listen to one another, show respect
for ideas, stay on task.
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Student Exhibitions - page 2
(facilitated by park staff and classroom teacher)

4 Individuals or small groups of students create exhibitions 
illustrating an aspect of their experience in the program.

4 Students give presentations for NPS staff, other students, 
and teachers.

4 NPS staff award participation certificates to students. 

4 Students learn about summer internships and job opportunities 
in local parks and environmental organizations. 

4 Students display their exhibitions in their schools, in park visitor 
centers, on the National Park Labs web site, at restoration fairs, 
and/or at community centers.

or

Neighborhood Restoration - page 4
(facilitated by park staff and/or a cooperating community agency)

4 Students apply concepts learned during the program while 
participating in a restoration or beautification project in their 
school or a local park.

4 NPS staff award participation certificates to students.

4 Students learn about summer internships and job opportunities 
in local parks and environmental organizations.

Culminating Project:
Applying Knowledge
C L A S S E S  C H O O S E  O N E P RO J E C T



Standards
Culminating Project

SFUSD Science Content Standard 14: Interdependence
Students understand that the maintenance of ecosystems depends upon biotic and
abiotic factors, including the effects of water, nitrogen and carbon cycles on the sys-
tem. 

4 Performance Standard: Students should be able to discuss the positive effects that
their intervention has had on the ecosystem of their restoration area (based on
SFUSD Performance Standard 14.3).

National Life Skills Standard:Working with Others
Students demonstrate leadership skills by celebrating accomplishments and recog-
nizing the contributions of others.

4 Performance Standard: Students should be able to celebrate the restoration work
they have accomplished during the program, as well as recognize the contribu-
tions that their classmates and others have made to restoration efforts.

National Life Skills Standard: Life Work
Students make general preparations for entering the work force by understanding
occupational apprenticeships and other training opportunities.

4 Performance Standard: Students should be able to describe several available envi-
ronmental internships. Students should be able to describe how the skills they
gained during National Park Labs can help them pursue an environmental career. 
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Culminating Activity
Option 1: Student Exhibitions

SUMMARY
Whether classes choose the student exhibitions or the neighbor-
hood restoration project, the culminating activity is an opportuni-
ty to reflect on the concepts learned during the program and cele-
brate the students’ contributions to habitat restoration. Students
learn how they can continue working for the health of the envi-
ronment through paid and unpaid internships offered by the
National Park Service and other agencies.

TIME
Part 1: Two 50-minute class periods plus 30 minutes 
for preparation
Part 2: One 50-minute class period plus 90 minutes 
for preparation

MATERIALS
4 Sample exhibits from previous years
4 New or recycled materials to create exhibitions
4 Reference material such as plant information cards, nursery 

handbook, textbooks, curriculum guide
4 Scissors, straight-edge, colored pencils, pens, etc.
4 Notes and assignments from National Park Labs activities
4 Digital pictures of students participating in National Park Labs 

activities
4 Internship announcements
4 Certificates

Program (facilitated by NPS staff and teacher)

Part 1, Day 1 (facilitated by teacher)

5 minutes
Teacher congratulates students on accomplishing a great deal of vital restoration
work. In order to share the knowledge they have gained during their restoration
project, students will make an exhibition covering a specific aspect of what they
learned. Exhibitions will be displayed in their school, at park visitor centers, on the
National Park Labs web site, at restoration fairs, and/or at community centers.
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10 minutes
Students refer to the journal questions they formulated during the National Park
Labs lessons. Have any of these questions been answered? Students now formulate
five new questions about any aspect of the program. The teacher helps the students
determine which of these questions would be good topics for exhibitions.

10 minutes
The teacher divides students into small teams to create the exhibitions. (Some stu-
dents may elect to work independently but should still complete a comprehensive
exhibition.) Each group meets for a short time and decides on a topic for their dis-
play. The teacher approves the topics before students are allowed to proceed.

25 minutes
Each group sketches a plan for their exhibition and divides the work among the
group members. The teacher approves the plan before students begin work on the
actual exhibitions.

Part 1, Day 2 (facilitated  by teacher)

50 minutes
Students work in their teams to complete their exhibitions.

Part 2:
Creating Exhibitions (facilitated  by NPS staff)

5 minutes
Park staff greet the class, congratulate the students, and thank them for their hard
work during the program.

30 minutes
Students present exhibitions.

5 minutes
Staff give certificates to each student and the teacher.

10 minutes
Students learn about summer internship opportunities and enjoy refreshments.
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Culminating Activity
Option 2: Neighborhood Restoration
Project 

SUMMARY
Whether classes choose the student exhibitions or the neighbor-
hood restoration project, the culminating activity is an opportuni-
ty to reflect on the concepts learned during the program and cele-
brate the students’ contributions to habitat restoration. Students
learn how they can continue working for the health of the envi-
ronment through paid and unpaid internships offered by the
National Park Service and other agencies.

TIME
2 hours
90 minutes for preparation

MATERIALS
4 Internship announcements
4 Certificates

Program (facilitated by NPS staff and/or a cooperating agency)

Preparation - 90 minutes
Park staff arrange with a local agency (SF Recreation and Park Department, SLUG,
etc.) for the class to work on a restoration or beautification project at an area near
their school. The class may do a project on their school grounds.

Students, teacher and staff meet at the chosen project site.

Welcome - 10 minutes
Park staff or cooperating agency staff welcome students to the site, introduce the
project, and explain the work procedure.

Project - 80 minutes
The class works on the project. During the work, park staff help the students make
intellectual connections between today’s project and the restoration project the stu-
dents completed in Golden Gate National Recreation Area.
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Discussion - 10 minutes
When the work is complete, students discuss the similarities and differences
between this work and what was done in Golden Gate National Recreation Area.
Which project is more important? Who are the stakeholders in each project? Who
has access to which open spaces? Park staff ask the students to recall the “Case of the
Vacant Lot” scenario. What other options might have been proposed for this open
space? 

Reflection - 10 minutes
Students refer to the journal questions that they formulated during the National
Park Labs lessons. Have any of these questions been answered? How have the stu-
dents’ views changed during the program? Park staff help the students understand
that learning is a lifelong process, and often, questions lead not only to answers but
to more questions. Students now formulate five new questions they have about any
aspect of the program.

Conclusion - 10 minutes
Park staff give certificates to each student and the teacher. Students learn about
summer internship opportunities and enjoy refreshments.
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Glossary

Achene: a small, dry fruit with one seed inside.

Adventitious: arising from an unusual place, such as buds emerging from places
other than leaf axils, roots growing from stems or leaves. Also, roots developed by
cuttings to aid in water and nutrient uptake.

Allelopathic: the inhibition of growth of one plant species by another due to the
release of chemical substances.

Alternate leaves: not directly across from each other along the stem.

Angiosperm: plants whose seeds are borne within a mature ovary or fruit.

Annual: completes its life cycle in one growing season and dies back each year
(compare to perennial).

Asexual propagation: plant propagation by cuttings, layering, division, or grafting.

Astringent: having a quality that contracts body tissues and slows down secretions
such as bleeding. 

Axil: the angled space between a plant part, like a leaf and where it attaches to the
plant’s axis or main supporting structure, such as a branch or stem.

Basal leaves: growing from the base of a stem.

Biological diversity: the variety of life in a given ecosystem.

Blade: the leaf itself; the flattened part of a leaf not including the petiole. 

Bract: a modified leaf often near the flower or inflorescence of a plant; sometimes
looking like a petal when brightly colored.

Browser: an animal that nibbles on leaves, twigs, and the buds or shoots of young plants.

Co-exist: to exist together without harming one another.

Compound: when a leaf is made up of completely separate segments called leaflets
(compare to simple leaves). 
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Corolla: term used when referring to all the petals of a flower.

Cotyledon: seed leaf; a modified leaf present in the seed, often functioning for food
storage.

Crown: the base of the plant from which leaves and runners originate.

Cyme: a flower cluster in which the central or terminal flower blooms earliest.

Deciduous: loses its leaves in response to the cold season; opposite of evergreen. 

Decoction: an extract of essence or flavor produced by boiling down.

Dentate: a term used when the teeth on the margins of a leaf are rather large. 

Dichotomous key: a tool used to determine the identity of plants.

Dioecious: has separate male and female flowers that are found on separate plants.

Dicotyledons: or dicots have two cotyledons or seed leaves. Dicots consist of
broadleaf plants, lupines and most of the herbaceous and woody shrubs in Golden
Gate National Recreation Area.

Direct seeding: a method of revegetation in which seeds are sown directly on a
restoration site.

Dissected leaves: separated into many narrow segments; often feathery looking.

Drainage: an area through which run-off water drains; usually lower than surround-
ing areas.

Dune scrub: shrub vegetation that occurs inland from the foredune community.

Dunescape: a landscape covered in dunes.

Ecosystem: all populations living together and the physical factors with which they
interact.

Elliptic leaves: shaped like an ellipse, with the center part of the leaf blade widest
and the two ends of the blade the same size. 

Embryo: a new plant formed from the union of a male and female gamete during
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fertilization; it consists of an embryo axis which has a growing point at both ends—
one develops into the shoot and one develops into the root—and one or more seed
leaves (cotyledons) attached to the embryo axis.

Entire leaf: the margins, or edges, of the leaf are smooth and without teeth or lobes.

Exotic plant species: plant species that did not evolve in its present environment,
but was introduced, deliberately or accidentally, by humans. 

Exude: to ooze or seep out.

Foliage: the leaves of a plant or tree.

Food storage tissues: complex storage products (carbohydrates, fats, oils, and pro-
teins) laid down in the seed by the mother plant.

Genetic diversity: the variability in genetic or hereditary make-up among individu-
als within a single species.

Genotype: genetic makeup of a plant. 

Germinate: to sprout.

Gymnosperms: plants whose seeds are not enclosed in an ovary; conifers are gym-
nosperms.

Habitat restoration: to restore or bring back ecological integrity by actively remov-
ing invasive exotic plants, propagating native plants, and monitoring the resulting
changes.

Hardening off: the process by which a young plant adjusts to high sun intensity.

Hottentots: nomadic, pastoral people of Africa.

Inflorescence: the flowering part of a plant; almost always used when referring to a
flower cluster.

Infusion: a liquid extract produced by steeping or soaking (like tea, etc.) to extract
flavors or other qualities.

Interdependent: mutually dependent; elements in an ecosystem depend on one
another for survival.
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Invasive plants: plant species, usually exotic, that have competitive survival and
reproductive characteristics, and can therefore outcompete non-invasive, native
plant species.

Lanceolate leaves: lance-shaped; several times longer than wide with the widest part
at the base and tapering to a point at the apex.

Leaflets: one of the segments (looks like a small leaf ) in a compound leaf.

Legume: a plant belonging to a large family of plants that includes peas, beans,
clovers, etc.; the fruit is usually a pod; most legumes have special nodules on their
roots with nitrogen-fixing bacteria that can take nitrogen out of the air and "fix" it
into the soil thus increasing the richness of soil for all plants. 

Linear leaves: narrow and flat with sides parallel (such as a grass leaf blade).

Lobed leaves: rounded, curvy, or wavy in shape.

Microclimates: the essentially uniform local climate of a usually small site or habi-
tat; in Golden Gate National Recreation Area, the introduction of exotic trees creat-
ed small microclimates by trapping moisture from the fog and providing increased
shade.

Monecious: having separate male and female flowers (i.e., the stamens are found in
one flower and the pistils are found in a separate flower) that are found on the same
plant. 

Monitoring: the collection and analysis of data at regular intervals to record natural
and human-induced changes and provide the basis for appropriate management
response.

Monoculture: an area covered exclusively by one species.

Monocotyledonous (monocot): plants that have one cotyledon (or seed leaf ) on
the embryo.

Naturalized: when a plant has taken over the natural range of indigenous plants
and acts as though it has always been a part of the original landscape. 

Nectar: the sweetish liquid in many flowers used by bees in the making of honey.

Non-native (see also, exotic) plant species: plant species that did not evolve in its
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present environment, but was introduced, deliberately or accidentally, by humans. 

Oak woodland: a woodland area dominated by Coast live oak trees.

Oblanceolate leaves: inversely lanceolate; the tapered end attaches to the petiole (or
stalk) and the widest end is at the apex of the leaf blade. 

Oblong leaves: two to four times longer than wide with the sides being nearly par-
allel.

Opposite leaves: directly across from each other along the stem. 

Ovate leaves: vaguely egg-shaped and connected at the broader end to a stem or
branch. 

Palmate leaves: vaguely hand-shaped, either because it is palmately lobed like a
simple leaf or because, in a compound leaf, all leaflets radiate out from a central
point. 

Palmate veins: when the veins of a leaf radiate from a central point so that the pat-
tern is vaguely hand-shaped. 

Panicle: a compound inflorescence with the youngest flowers being at the apex.

Pappus: a tuft of hair on the seed of a plant that helps disperse the seed. 

Parallel veins: when the veins on a leaf run parallel from tip to tip along the leaf;
typical of grasses and grass-like leaves. 

Pedicel: the stalk of a single flower in an inflorescence or cluster of flowers.

People-hour: a unit used to describe one hour of work by one person.

Perennial: a plant whose life cycle lasts for several years; a plant that comes back
year after year without having to be replanted each year.

Petiole: the stalk of a leaf blade that attaches it to a branch of a plant. 

Photomonitoring: a method of monitoring using photography, especially useful in
monitoring overall changes in landscape over time.

Pinnately compound leaves: compound leaflets on opposite sides of a long axis. 
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Pioneer plant species: plant populations that are physiologically capable of coloniz-
ing highly disturbed areas of land.

Pistil: the seed-producing part of a flower; often referred to as the female part of a
flower.

Plant communities: defined by the dominant plant species found within the com-
munity; examples of plant communities found in Golden Gate National Recreation
Area are dune scrub, oak woodland, and serpentine grassland.

Pollination: when pollen is transferred to the stigma of flower’s pistil leading to fer-
tilization and seed production.

Poultice: a warm cloth or medicinal mixture applied to a sore or inflamed part of
the body. 

Propagation (sexual and asexual): the reproduction of plants using seed (sexual) or
by cuttings, layering, or division (asexual); all vegetative propagation methods pro-
duce a plant that has an identical genotype to its mother plant.

Prostrate: lying flat or trailing along the ground. 

Purgative: something that purges or gets rid of something from the body. 

Quadrat: a plot (usually rectangular) used for ecological or population studies.

Raceme: an inflorescence with pedicelled flowers (the flowers having little stalks) on
a long axis (stem or branch) with the youngest flowers at the apex (top). 

Revegetate: to reestablish vegetation in a restoration site by planting and seeding of
indigenous species.

Rhizome: a thickened stem that looks like a root and grows horizontally along the
ground just at or beneath the surface. 

Rosette: a basal cluster of leaves arranged in a circular fashion (such as the leaves of
the common dandelion).

Seed covering: the outer protective layer of the seed.

Seedbank: all seeds that exist in the soil.
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Serpentine grassland: the plant community that grows on serpentine soil.

Serrated leaves: toothed; jagged "teeth" directed forward toward the tip of the leaf. 

Sessile: having no stalk of any kind. 

Simple leaves: singular; only one segment between the stem of the leaf and the tip
of the leaf blade (compare to compound leaves). 

Spike: an inflorescence with sessile flowers (the flowers having no stalk of any kind)
on a long axis (stem or branch) with the youngest flowers at the apex (top). 

Stamens: the pollen bearing organs of a flower. 

Stigma: the part of the pistil (female part of the flower) that receives the pollen. 

Succession: progressive change in the plant and animal life of an area.

Succulent: a plant that has thick, fleshy tissues that store water and help the plant
resist drought conditions. 

Toothed leaves: jagged-edged. 

Transect: a representative strip of vegetation from which data is collected.

Transpiration: the loss of water from a plant through small openings in the plant’s
leaves. 

Umbel: a convex or flat-topped inflorescence, where all the flowers arise from one
central point. 

Understory: the plants of a forest undergrowth; an underlying layer of low growing
plants.
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