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The Napa County Regional Park and Open Space District is a special district that was approved
by the voters of Napa County in November of 2006, with jurisdiction over all of Napa County
including both unincorporated and incorporated areas. A five-member elected Board of
Directors governs the work of the District. Directors are chosen by the voters of the portion
of the County they are elected to represent. The District receives funding through grants and
donations from the County of Napa, other public agencies, private foundations and many
individuals.
The District is dedicated to preserving and facilitating enjoyment of the open space resources of Napa County. It has
three main goals:
• Preserve, restore and protect open space lands, natural resources and special habitats
• Provide opportunities for outdoor recreation through the development of a system of parks, trails, water resource
activities, open space and related facilities
• Provide historical, cultural and environmental educational programs
These goals are tightly inter-related, since the successful preservation of open space resources depends on public
engagement and support. Outdoor recreation is an effective way to engage the public and gain their support. Outdoor,
hands-on education is also essential, especially for the children who will be the next generation of leaders responsible for
stewarding the special places and resources that make Napa County what it is.
The District has no land use regulatory authority or power of eminent domain. Instead, the goals of the District are
pursued through partnerships, mutually-beneficial agreements and lots of volunteer support.
This guidebook is tailored to the Napa River Ecological Reserve, a small, State-owned area for which the District has
assumed most maintenance and restoration responsibilities.
Napa County Resource Conservation District
The RCD was established in 1945 to help the community make informed decisions about stewarding natural
resources in Napa County. Our organization supports natural resource management solutions through
partnerships with individuals, organizations, and agencies. We facilitate natural resource conservation and
enhancement through community engagement, scientific research, and technical and financial assistance.
We are committed to utilizing voluntary, cooperative and scientifically sound methods to ensure that
the watersheds within the district are sustained, conserved, restored and protected within a landscape of
productive agriculture, growing cities, and wild lands.
The RCD strives to connect people with one another and their watersheds by offering opportunities to improve
water quality and wildlife habitat, engaging the community in hands-on habitat enhancement projects, providing
presentations toclassrooms and community organizations; leading field-days and hikes; coordinating workshops
and watershed symposiums; and offering a forum for grape growers to discuss sustainable grape growing practices
(Napa Sustainable Winegrowing Group). The RCD also distributes a quarterly newsletter, hosts a website dedicated to
conservation, develops and distributes a variety of conservation publications, is a leader in the Environmental Education
Coalition of Napa County (EECNC), and constantly seeks new and innovative ways to engage the community in natural
resource conservation. For more information about the RCD and to sign up for our quartely e-newsletter, visit
www.naparcd.org.
Funding for the creation of this guide was provided by the Napa County Wildlife Conservation Commission and the
California Coastal Commission.

Introduction
Napa River Ecological Reserve Curriculum Guide
This guide was created to encourage the use of the Napa River Ecological Reserve as
a learning laboratory for students of all ages. The 73-acre Reserve is the last sizable
section of riparian vegetation in the Napa Valley and provides habitat for a diverse
community of birds, butterflies, mammals and plants. Valley oaks that surrounded
the native Wappo tribe and early European settlers of the Valley can still be found
in the diverse habitats within the Reserve. The Reserve’s ecological and historical
significance make it an ideal location for students to learn about watershed
function and ecology, biodiversity, ecological restoration, the history of the people
and industries of Napa Valley, and appreciation for the need to conserve natural
areas.
The activities in this guide will allow students to develop an understanding
and appreciation for the natural environment through activities in three main
categories: art, ecology, and history. The activities will give participating classes the
opportunity to see, hear, feel, and appreciate the Napa River Watershed in a handson way that classroom lessons alone cannot provide.
The activities in the guide align with established classroom curriculum standards
and contain notes on how to alter the lessons for multiple grade levels. Many of
the activities in this guide also contain lesson extensions that can be brought back
into the classroom so that the knowledge gained while at the Reserve can continue
to grow. The guide concludes with a list of volunteer opportunities, stewardship
project ideas, and other local resources that can help your students become
involved with natural resource appreciation and conservation.
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Napa River Watershed History
I.

The Napa River Watershed
1. Describe the Napa River Watershed-48 streams. It’s more than just water. Vegetation (plants
hold the soil in place), water, fish, animals. Currently, home to about 110,000 people, but what did the
watershed used to look like? (For each time period below, go through the following questions: 1. What
did they put into the river? 2. What did they take out of the river? 3. What did they use the river
for?)
II.

The Napa River Watershed: 10,000 years of human settlement
1. The Wappo Indians (they called themselves the Onastis, which means Outspoken People,
Spainards gave them the name “guapo”, and whites changed it to “Wappo.” Their word for Napa
was “Talahalusi”, meaning beautiful land.
2. At the peak of their existence, up to 40,000 Indians were living along the Napa River. They had
semi permanent settlements, and moved along the river to a network of camps and settlements.
3. The Indians did modify the landscape. They regularly burned the grasses along the valley floor
to make it easier to hunt. They also harvested large quantities of grasses, willows, and thules for
baskets and rafts. Many people today think that the Valley was pristine, but in fact it was
modified by the Indians.
4. They used the river for transportation, drinking water, fishing and bathing. Up to 8,000
steelhead and Chinook spawned in the watershed each year
5. Indians revered the river, and never dumped anything in it. They would put their garbage in
piles called “mittins”
6. The Indians were decimated by European diseases (smallpox), massacres, and forced marches to
lands further north. They were viewed by the first Europeans as savages, and less than human,
so it was OK to treat them this way.

III.

Early European Settlement (1820-1850)
1. The valley floor was transformed by early Europeans. Large scale cattle grazing began-no fences,
but open range. Farms and homes began to appear along the river. They had to grow all their
own food.
2. The river was used for irrigating their crops, drinking water for cattle, fishing and
transportation
3. What did they put back into the river? The slaughtered remains of thousands of cattle and their
garbage. This was the first time the Napa River became polluted by people (mostly in Carneros
b/c the tides would wash much of it out into the bay and the ocean).
4. In Napa, a City had begun. The location of Napa was chosen b/c it was the furthest location up
the Napa River that large boats could come (3rd St. Bridge). River and steamboats were common
along the Napa River
5. The people in Napa dumped their garbage and leftover food into the River, along with toilet
waste and raw sewage. Water quality begins to decline drastically in a very short period of time.

IV.

Growth and Industry in the Napa River Watershed (1850-1940)
1. Napa was growing quickly. It was a stopover for lots of miners heading up to the Sierras during
the Gold Rush. Provided raw materials for the growth of San Francisco and Oakland.
2. Tanneries and slaughterhouses developed along the River, in Napa and South to Carneros. Why
there? More industry needed more people, so the towns expanded. St. Helena and Calistoga
began to expand as well.
3. People used the river for transportation, washing, water for industry
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4. People dumped their sewage directly into the river. Wastes from the slaughterhouses were
dumped directly in the river too, along with the chemicals from the tanneries, which settled
onto the bottom of the river. They are still there today, and get resuspended during high flows.
The toxic legacy lives on from thoughtlessness and lack of knowledge about water pollution and
human health.
5. Beginning in Calistoga, each town would dump their untreated raw sewage directly into the
River (St. Helena, Oakville, Yountville, and Napa). The tanneries and slaughterhouses dumped
their wastes directly in to the river too (blood, guts, chemicals, etc).
6. By 1940, the pollution had become so bad, that the paint would peel off the houses along the
River from the fumes. Yuck! People began to demand that something be done about it. All this
happened within only 100 years!
V.

1940 to 1970…The tides begin to turn
1. The people demanded that something be done about the terrible state of the Napa River.
Fishermen were strong advocates of restoring the polluted river.
2. In 1940, the first primary treatment of sewage waste was built along the Napa River.
3. During WWII, however, the country was focusing on the war. A major
shipbuilding/maintenance facility began at Mare Island. Here, they used lots of
paints/chemicals to get the ships ready. The country was focused on winning the war, not so
much on water quality.
4. This process introduced things like battery acid, lead paint, sulfuric acid and other chemicals on
a large scale directly into the river. These things are still there, at the bottom of the river. (Toxic
legacy).

VI.

Wineries and Agriculture Makes its mark: (1970-present)
1. As more wineries and vineyards were developed, more and more oak woodlands were removed.
The bare ground was much more vulnerable to erosion. Riparian areas along creeks were
cleared, right to the top of the streambank.
2. As vineyards expanded, they moved into the hillsides, clearing more trees and creating even
more erosion.
3. More and more vineyards meant more and more pumping of water from the river and creeks to
irrigate the vines.
4. Dams were built on many of the tributaries (48) to make it easier to collect the water for
irrigation. This meant that there was less water flowing into the River.
5. Lots of sediment was making its way into the river. (Explain why sediment is bad)
6. By the mid 1970’s, there were no more fresh water fish in the Napa River. People had had
enough
7. In 1997, the Steelhead Trout was listed on the Endangered Species list. This brought lots of
attention to the Napa River watershed. It forced people to change to improve water quality and
habitat for the fish.

VII.

Clean Water Act and the road to recovery:
1. In 1969, the Cuyahoga River caught on fire and burned b/c it was so polluted. This helped
galvanize nationwide attention to water pollution in America. 1970 was the first Earth Day
celebration which also helped.
2. In 1971, the CWA was signed. It funded the construction of sanitation districts nationwide, and
also came down on “point source polluters”, large manufacturing/chemical/refinery plants that
discharged their waste directly into rivers and streams.
3. The CWA had a very positive effect on water quality by targeting the large scale polluters. This
was the easy and logical place to begin when trying to improve water quality. No skin off the
backs of ordinary people.
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VIII.

The current state of affairs and what you can do. (Pollution Soup Activity from the Aquatic
Outreach Institute curriculum)
1. What are the pollutants of concern in the Napa River watershed today? Explain sediment,
nutrients, and pathogens.
2. How do they get there? How do they impact the “beneficial uses”? Explain beneficial uses
3. Who is responsible for this form of non point source pollution?
4. What can be done to prevent it? (Make list of things that students can do)
Items and Pictures Used
Map of Napa County
Map of the Napa River Watershed
Picture of Wappo Indians
Display board of Indian artifacts
Indian fishing trap
Pictures of steelhead and Chinook salmon
Pictures of early European settlement
Pictures of old fishermen and their catch
Pictures of good and poor spawning gravel
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Scavenger
Hunt
__Coast Live Oak leaf
__Valley Oak Leaf
__ Acorn
__ Oak Gall
__ Pine cone

__ Moss
__ Clover leaf
__ Lichen
__ Seeds or seed pod
__ Smooth/shiny rock
__ Y-shaped twig
__ Trash
__ One yellow flower
__ One white flower

__ Dead bug parts
30

Napa River Eco Reserve Connection
Silent Stalking
The meadow at the entrance is the safest spot for silent stalking at the Eco Reserve. In late April
and May, there may be periods when the vegetation is waste high, so caution students to wear
pants and check for ticks after the activity when this is the case.
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Napa River Eco Reserve Connection
Water Striders
The meadow at the entrance is a great spot for sweep netting for terrestrial insects. Water
striders can found on the River, Take students along the path at the top of the bank and find the
easiest path for them to follow to the edge of the river. For much of the year the water level is low
enough and the river is calm enough that this activity can be done very safely.*
*Please use your own discretion regarding water safety. If water is deep or moving quickly,
exercise caution.
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Napa River Eco Reserve Connection
Creek Detectives
Many different species of wildlife that can be found in the Eco Reserve or the surrounding area,
including: deer, raccoons, coyote, gray foxes, bobcats, mountain lions, jackrabbits, skunks,
squirrels, mice, rats, opossums, beaver, river otters, herons, egrets, ducks, woodpeckers, hawks,
owls, scrub jays, crows, and blackbirds.
You can find more wildlife in the brochure at the beginning of this guide called “Birds and
Butterflies of the Napa River Ecological Reserve.”
Take students along the path at the top of the bank and find the easiest path for them to follow to
the edge of the river. For much of the year the water level is low enough and the river is calm
enough that this activity can be done very safely.* The flat gravel bar in the river bed is a great
place for students to spread out, work independently, and make observations about sight, sounds,
smells, human influences, and plant life.
*Please use your own discretion regarding water safety. If water is very deep or moving very
quickly, please watch students carefully.
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Napa River Eco Reserve Connection
Riparian Bird Adaptations
All of the birds mentioned in this activity can be found at the Eco Reserve. Consult the guide
called “Birds and Butterflies of the Napa River Ecological Reserve” to learn more about the birds
that you can commonly find at the Eco Reserve. Consider gathering grasses, seeds, and small
vegetation needed for the activity from the reserve, and discussing the actual sources of food that
exist for birds in the Reserve: fish (especially the small and abundant California roach), insects
(flies, mosquitos, beetles, caterpillars, butterflies), seeds, and fruits. Consider bringing
binoculars to the Reserve and allowing students quite time to observe birds. The riparian tree
canopy is a great spot in which to see birds and listen to their calls.
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TAKE-IT-OUTSIDE!
What is a Seed?
Grade: Third

Location(s)
Fall River Elementary School Grove
Burney Elementary School Grove
Any Outdoor Location Where Seeds Can Be Found

Activity Length:
30-60 minutes
Materials:
Seed Journal Sheets
White Socks
Hand Lenses
Preparation:
None
Activity:

 Discuss the parts of a seed (see info sheet attached)
 Gather seeds (You may want to try having students collect seeds by wearing white
socks while walking in the area. Seeds will stick to the bottoms of the socks.)
 Compare seeds
 Complete the attached Seed Journal worksheet

Compiled by FRJUSD teachers and Spring Rivers Foundation.
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Parts of the Seed
Plant seeds come from flowers and fruits in many shapes and sizes. The fruit of a plant
contains many seeds. Think about the number of seeds in a watermelon. When the
fruit leaves the plant it starts to decay. This allows the seeds inside to reach the soil
where they can grow into new plants. These seeds are sometimes pushed into the soil
by rain. Animals like squirrels and chipmunks bury seeds as well.

Look at the diagram of the seed. When seeds are planted in the soil they absorb
water. As temperatures become warmer the cells of the embryo inside the seed begin
to divide and the embryo grows. The embryo uses the stored food within the
endosperm to grow and it eventually breaks through the seed coat. The roots sprout
and it is now a new plant. The sprouting of a new plant is called germination.
The roots of this new plant take in minerals and water to help it grow. As the stem
grows up, leaves begin to appear. The leaves help the plant make its own food. The
plant becomes an adult plant that will develop flowers. The flowers develop seeds and
the reproduction cycle begins again.

http://www.myschoolhouse.com/courses/O/1/125.asp
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Name____________________________

Date___________

Comparing Seeds
Name of Plant

Name of Plant

Number of Seeds

Number of Seeds

Type of Seeds

Type of Seeds

Drawing or sample of Seeds

Drawing or sample of Seeds

Name of Plant

Name of Plant

Number of Seeds

Number of Seeds

Type of Seeds

Type of Seeds

Drawing or sample of Seeds

Drawing or sample of Seeds
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Quick & Easy Habitat Education Activities

Seeds of All Kinds Sort
©Starflower
Foundation

Developed by Heidi Bohan/ Starflower Foundation

Description: Students learn about the life cycle of the bigleaf maple seed which is

found in a winged „samara‟. They observe other different native plant seed types and
discover the actual seeds in berries, capsules, nuts, seed-heads, samaras and cones.
This activity is designed to be followed by the Seeds of All Kinds Hunt activity.

Objectives:

 Students understand that seeds come in many forms, sometimes not easily seen.
 Students study and sort many different seeds.
Print Materials:
 „How-to-do Activity: Seed Samples‟
 Images: „Bigleaf Maple Seed Cycle‟ poster, „Seeds of All Kinds‟ poster, „Seeds of All
Kinds Poster Overlay‟
 Master: „Seeds of All Kinds‟ graphic organizer, „Bigleaf Maple Seed Cycle‟ drawing
Kit Materials:
 „Seed Samples‟ (see „How-to-do Activity‟)
 „Wheat Samples‟: seedhead, groats, flakes, flour*- in individual baggies
Teacher supplied:
 Fresh berries (6 of each species) to be used as part of „Seed Samples‟. Suggestions:
Fall and winter- rose hips, salal berry, snowberry, evergreen huckleberry; Springsalmonberry, strawberry; All seasons- blueberries, blackberries, strawberries*
 Copies of „Seeds of All Kinds‟ graphic organizer
 Optional: Copies of „Bigleaf Maple Seed Cycle‟ drawing: 1 per student
*Available in grocery stores

Third Grade
30-40 Minutes

3-3

Outdoors/Indoors
Ideally spring- early winter
Vocabulary
Germinate: to cause to sprout or develop
Reproduce: to produce new individuals
of the same kind
Reproduction: the process by which
plants or animals give rise to offspring
Seed: the fertilized part of a flowering
plant that can produce a new plant
Sprout: to grow, spring up, come forth; to
send out new growth
Washington State EALRs
Science 1.1 Properties: Understand how
characteristics are used to categorize life
in living systems.
Science 1.2 Structures: Understand how
components describe living systems.
Science 1.2.1 Identify parts of a system
and how they go together; describe the
function of a part of a system such as a
natural or living thing.
Science 1.2.6 Know that living things are
made of small parts. Observe how living
things look different under a magnifier.
Science 3.3.4 Understand how humans
and other living things depend on the
natural environment.
Science Kit: Plant Growth &
Development

Before activity: Organize students into 6 study groups (See „How-to-do Activity‟). Place fresh berries for students to study
into sets of 6 separate plastic baggies (see Materials for suggested seeds). This allows students to find seeds in fresh berries.
Activity:
 Gather in habitat area. State that, “Most plants reproduce by seeds. Reproduce means „to make more of themselves‟.”
 Show image of „Bigleaf Maple Seed Cycle‟. Read from poster label and discuss the bigleaf maple seed cycle.
 Show „Seeds of all Kinds‟ poster with a variety of seeds. “There are thousands of types of plants in the Pacific
Northwest, and thousands of different kinds of seeds. These are some of the many types of native seeds from the Pacific
Northwest”. Discuss and describe the differences in their characteristics (size, color, etc.) and types (pod, cone, nut, etc.)
 Discuss how seeds are very important, and not just for making new baby plants. They are important to animals, including
humans, as food. “We love to eat seeds!” Explain. (Bread, peanut butter, cookies, popcorn, corn on the cob, peas,
chocolate, vanilla, etc.) Show „Wheat Samples: seedhead, groats, flakes, flour‟, which are used for cookies, cereal,
muffins, pancakes and breads. Discuss examples of seeds that are food for people. Discuss how seeds are important for
wildlife (many birds and small animals eat seeds).
 Divide students into 6 study groups. State that, “Some seeds are easy to see and others are harder.” (i.e., seedheads with
clearly visible seeds versus ones that are inside a shell, fruit, cone, etc.) Point out a seed on the poster, or a sample, that is
easy to see (grass, nuts), then ones that are harder to see (berries, pods).
 Pass out a set of „Seed Samples‟ and a baggie of fresh berries to each of the six groups (each group should have five or
more seed types) and ask students to point out the seeds. For example:
o Fresh or dried berries- have students find the seeds inside the berry.
o Cattail catkin- have students look for the tiny seeds and discuss how many seeds.
o Douglas fir cone- look for the seeds under the bracts of the cone.
o Oregon Ash samara- look for the seed inside the hull.
o Hazelnut- show example of the seed inside the nut.
 Pass out „Seeds of all Kinds‟ graphic organizer. Ask students to draw a picture of one of their seed samples in its correct
box on the graphic organizer. Have them repeat the process for each of their seed samples.
 Summarize: Seeds come in many different forms, and can be of all sizes and shapes. Some seeds are hidden and some
seeds are not. Seeds are important food for people and wildlife.
 Optional: Students can color in the „Bigleaf Maple Seed Cycle‟ drawing.
Extension: Place a fresh closed cone (fir, pine, etc.) in a paper bag. Place in a warm spot and observe how many seeds are
released.

60

3-3b Images: Bigleaf Maple Seed Cycle Poster

BIG LEAF MAPLE SEED cycle

See
ds f
eart ly to
h

©Starflower Foundation 2006

Illustration by Heidi Bohan

Se
ed
in s s
sp pro
rin ut
g

Tree flowers and
makes seeds

Seeds rest in
winter cold

Seed
ling g
into a rows
tree

61

Samara

3-3c Images: Seeds of All Kinds Poster
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Quick & Easy Habitat Education Activities

Seeds of All Kinds Hunt
©Starflower
Foundation

Developed by Heidi Bohan/ Starflower Foundation

Description: Students go into the habitat area and use a scavenger hunt form to
locate seeds based on their characteristics. The habitat area is set up in advance to
help lead students to a variety of seeds that match these characteristics. This activity is
designed to follow the Seeds of All Kinds Sort activity which introduces students to a
variety of seed characteristics.

Objectives:

• Students use reading and observation skills to locate seeds that match descriptions
on a form.
• Students observe and describe many different characteristics of seeds
Print Materials:
• ‘How-to-do Activity: Suggested Plants’
• Master: ‘Seed Scavenger Hunt’
Kit Materials:
• Foam core clipboards: 1 per student
Teacher supplied:
• Labels copied, cut and prepared for hanging (see ‘How-to-do Activity’)
• Copies of ‘Seed Scavenger Hunt’: 1 per student
• Student journals and pencil: 1 per student

Third Grade
30-40 Minutes

3-4

Outdoors: Ideally spring- early winter
Vocabulary
Seed: a fertilized part of a flowering plant
that can produce a new plant
Characteristic: a distinguishing trait or
property, something that identifies a thing

Washington State EALRs
Science 1.1 Properties: Understand how
characteristics are used to categorize life
in living systems. 1.1.6 Understand
characteristics of living organisms.
Identify observable characteristics of
living organisms.
1.2 Structures: Understand how
components describe living systems.
2.1.1 Ask questions about organisms
based on observations of the natural
world. Recognize the question being
answered in an investigation.
Reading 1.1 Use word recognition and
meaning to read and comprehend text.
1.2 Build vocabulary through reading.
Communication 1.1 Focus attention. 1.2
Listen and observe to gain and interpret
information.
Science Kit: Plant Growth &
Development

Before activity: Go to habitat area and locate plants that have seeds on them (see ‘How-to-do Activity’ for details). Label
at least 6-10 seed bearing plants with their name or a number.
Activity:
• Bring students to the habitat area and gather in outdoor classroom or gathering area.
• Ask students to make seasonal observations. Notice seeds on the plants. State that, “Seeds are present during all seasons,
but are more common in summer and fall.” Note the time of year and make observations about how many seeds can be
seen.
• Tell students they will be doing a scavenger hunt to find seeds. State that many plants have labels attached to them and
that this indicates they have seeds. Other plants may have seeds as well.
• Pass out clipboards and ‘Seed Scavenger Hunt’ student worksheets.
• “We will look for seeds that match the clues that are listed on the worksheet. These ’clues’ are called characteristics and
help to describe a seed. All of the plants that have labels on them have seeds. There may be other plants that have seeds
that don’t have labels. Look to see if they are the same as the plants with labels.”
• Say, “Once you find a plant with a label, look at the seeds. On your worksheet look for a clue that matches your seed.
Then, write down the name of the plant in the space next to the clue. Some seeds may match several characteristic
descriptions and it is okay to write down a plant name in more than one description. If you find a plant with seeds that
doesn’t have a label, look around for one just like it that does. If there isn’t one, create an imaginary name and remember
where the plant is to show others later.
• Begin scavenger hunt. Assist students in locating plants and matching their seeds to the appropriate descriptions. After
about 10 minutes, ask students to finish filling out their form.
• Go through the habitat as a group and share results. If students did not find a plant to match a description discuss why. If
seeds are not present discuss why (e.g., nuts and berries may only last a short while before wildlife eat them; cones occur
on conifers which may not be present in your habitat or may not be mature enough to be producing them, or it may be the
wrong season). What might be a plant whose seed matches that description, even if it is not present in the habitat?
• Student journal: Find and draw a picture of a pod, cone, berry, etc. Write an expository description about its
characteristics such as color, shape, texture, type. Label where the actual seed is located in the seedpod, cluster, catkin,
berry, cone, nut or samara.
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Suggested Plants
Labeling Plants for Activity
The following are common native plants, listed by
habitat type and season, from which you are likely to
find seeds matching the descriptions on the student
worksheet ‘Seed Scavenger Hunt’. They are listed by
the habitat type in which they are found and season in
which they bear seeds.
Look for a variety of seeds with different characteristics matching the clues on the scavenger hunt form.
Provide a range of plants that include as many different clues as possible.
After locating at least six plants with seeds on them
in your habitat, identify each with a ‘plant label’
which students will use during the activity. Use Native Plant ID cards, field guide, personal or expert
knowledge to identify.
Write the name or number on paper then laminate
and cut into labels. Use a hole punch to create a hole,
and use ‘twist ties’, paper clips, wire or twine to attach labels to the plants.
If you are unable to identify a plant, simply number
the plant, (or give it a fun imaginary name ). The
name is usually less important than other botanical
and ecological knowledge when teaching and learning about plants.

3-4a How-to-do Activity: Seeds of All Kinds Hunt

How-to-do ACTIVITY- Seeds of All Kinds hunt

Plant labels can be easily attached with
paper clips or produce/garbage bag twist ties.

Meadow plants
Plant Species
Pearly everlasting

Fall

Winter

X

X

Iris
Wild Rose

X

X

Sedge

X

X

Fireweed

X

X

Goldenrod

X

X

Lupine

X

Summer

Possible Clues
Note: All seeds are food for wildlife

X

White, fluffy, can fly in the air, smaller than a pinhead

X

X

In a seedpod, brown

X

X

In a seedpod, red, a berry

X

Brown, smaller than a pinhead
Fluffy, white, can fly in the air, smaller than a pinhead
Fluffy, can fly in the air, smaller than a pinhead

X

X

Brown, in seed pod

X

X

Brown, smaller than a pinhead

X

Brown (black), smaller than a pinhead

X

X

White, fluffy, smaller than pinhead, in a cluster

X
X

In a seedpod, smaller than a pinhead, (not red)
Brown, white, in a cluster, smaller than a pinhead

Nodding onion,
wild onion
Yarrow

X

Red columbine
Grasses

X
X

X

Asters

X

X

X

White, fluffy, smaller than a pinhead, can fly in the air
X

X

In a cluster, brown, smaller than a pinhead
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X

Camas

Willow

Spring
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Winter

Vine or Big leaf maple

X

X

Snowberry

X

X

Hawthorn

X

Red alder

X

X

Douglas fir
Western hemlock
Red cedar

X

X

False lily of the valley

Plant Species

Spring

Summer

Possible Clues

X

Flies through the air, has wings, a nut
Berry, white

X
X

Berry, red
Brown, flies through the air, has wings

X

Brown, has wings

X

X

Berry, brown, red

False Solomon’s seal

X

X

Berry, brown, red

Red huckleberry

X

X

Berry, red

Bleeding heart

X

X

In a seedpod

Salal
Oregon grape

X

X

Berry, blue

Bitter cherry

X

X

Berry, red

Oceanspray

X

X

X

Brown, smaller than a pinhead, in a cluster

Goat’sbeard

X

X

X

Brown, smaller than a pinhead, in a cluster

Evergreen huckleberry

X

X

Wild rose

X

X

X

X

Blue, berry

Red elder
Red flowering currant

3-4a How-to-do Activity: Seeds of All Kinds Hunt

Forest Plants
Fall

X

X

Berry, red, black

X

X

Red, berry, in a cluster

X

Berry, blue

X

Wetland plants
Fall

Winter

Cattail

X

Sedges and rushes

X

Tufted hairgrass

X

Camas

X

Aster

X

Red osier dogwood
Pacific ninebark

X
X

Goat’sbeard

Spring

Summer

Possible Clues

X

X

Brown, fluffy, flies through the air, white

X

X

Brown, smaller than a pinhead, in a cluster

X

Smaller than a pinhead, brown, in a cluster

X

Brown, smaller than a pinhead, in a seedpod
X

White, flies through the air, fluffy

X

White, berry, not red
Brown, in a cluster

X

X

Brown, smaller than a pinhead, in a cluster

Twinberry

X

X

Berry, blue, red, in a cluster

Douglas spirea

X

X

Brown, in cluster, fluffy

X

X

Red elderberry

X

X

Red, in a cluster, a berry

Willow

X

X

In a cluster, fluffy, brown, smaller than a pinhead

Black cottonwood

X

X

Fluffy, flies through the air, smaller than a pinhead,
white, brown
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3-4b Master: Seed Scavenger Hunt

Seed Scavenger Hunt

Seed Scavenger Hunt

Find a seed that matches the clue.
Write down the name of the plant on which you see it.

Find a seed that matches the clue.
Write down the name of the plant on which you see it.

Can fly in the air: _____________________________

Can fly in the air: _____________________________

Is in a seed pod:______________________________

Is in a seed pod:______________________________

Is smaller than a pinhead: ______________________

Is smaller than a pinhead: ______________________

Is in a cluster: _______________________________

Is in a cluster: _______________________________

Is food for wildlife: ____________________________

Is food for wildlife: ____________________________

Is white: ____________________________________

Is white: ____________________________________

Is red: ______________________________________

Is red: ______________________________________

Is brown/black:_______________________________

Is brown/black:_______________________________

Is blue: _____________________________________

Is blue: _____________________________________

Has wings: __________________________________

Has wings: __________________________________

Is in a berry: ________________________________

Is in a berry: ________________________________

Is fluffy: ____________________________________

Is fluffy: ____________________________________

Is germinating: _______________________________

Is germinating: _______________________________

Is in a cone: _________________________________

Is in a cone: _________________________________

Student name:

Student name:
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Napa River Eco Reserve Connection
Creek Plant ID
This activity emphasizes the importance of a healthy riparian area for fish and wildlife. The
Napa River Eco reserve is one of the last remaining intact stretches of riparian forest in the Napa
Valley. To emphasize this point, show students the attached aerial photo that shows a dark
corridor of trees around the river surrounded by development on all sides. When looking at this
photo, ask students to name reasons that a healthy riparian corridor is so vital for any stream.
To introduce students the plants that are typically present in riparian areas in Napa County, take
students for a walk around the interpretive plant loop located to the west of the main path
through the Eco Reserve. Along this loop they can see and touch the native plants that are
common in the Reserve while learning the common and scientific names of each plant.
Additionally, students can use Pacific Tree Finder Guides to identify plants found along the river
in the Eco Reserve. A set of these guides can be borrowed from the Napa RCD.
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Napa River Eco Reserve Connection
Habitat Loss and Salmon
Connect this activity to the Eco Reserve by explaining what great habitat the Eco Reserve is for
Salmon and other fish of the watershed. Explain to the students there is a Chinook salmon
population in the Napa River and they need healthy riparian areas, shade, cool water, food, and
clean spawning gravel in order to survive.
The Napa RCD monitors salmonid populations by collecting data on the number of smolts
migrating to the ocean each year. A smolt is a young steelhead or salmon that is migrating
downstream to begin the saltwater phase of its life. The RCD uses an 8-foot rotating fish trap
located in the Napa River to catch, measure, and release these fish in order to generate
population estimates and collect genetic samples. In addition to salmonids, data is collected on
other Napa River fishes. To view the latest fish population data, visit the Biological Monitoring
section of www.naparcd.org.
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Napa River Eco Reserve Connection
Riparian Plant Community
The Eco Reserve is the last sizable stand of riparian forest in the Napa Valley. The path along the
top of the river bank in the Reserve is a great place to walk with students to show them typical
riparian plants. Using the plant diagrams in this activity, students should be able to identify
several native riparian plant species. If you would like to identify even more of the trees along
the river bank, you can borrow a set of Pacific Tree Finder guides from the Napa RCD.
If you would like students to see plants in the aquatic area, the ecotone, and the upland area that
are mentioned in this activity, start in the river bed on the gravel bar covered with willow species.
Tell the students that these willows are often underwater and this is their preferred environment.
Show them how the plants change as you climb the path up the bank because plants have specific
places where they like to grow based on their water needs.
You can also take students on a walk around the interpretive plant loop just to the west of the
main path through the Eco Reserve to learn the common and scientific names of more native
plants.
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Napa River Eco Reserve Connection
Measuring Stream Velocity
The Eco Reserve is a great place to get students in the water measuring stream velocity in a
hands-on, fun way. Take students along the path at the top of the bank and find the easiest path
for them to follow to the edge of the river. For much of the year (Please use your own discretion!
If water is too deep or moving too quickly, please do not have students enter the water!) the
water level is low enough that this activity can be done very safely. The students doing the
measuring, timing, recording, and those just observing the activity can sit or stand on the gravel
bed beside the river and have a great, safe view of the stream velocity activity taking place.
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Measuring Stream Velocity
Measure the distance from the upstream flag to the downstream flag and record it
below:
Distance (in feet): ___________
Release the tennis ball at the upstream flag. Using a stopwatch, record the time (in
seconds) it takes the tennis ball to reach the downstream flag. Repeat the
measurement two more times for a total of three measurements. Record your
3 measurements below:

Time 1: ________
Time 2: ________
Time 3: ________
Average Time: _________
Calculating Velocity
Calculate the velocity as distance traveled divided by the average amount of time
it took the float to travel the distance.
Velocity (feet per second) = Distance (ft) / Average Time (sec)
Example: If the distance measured from flag to flag is 10 feet and the ball took an
average of 25 seconds to get there, the velocity is 0.4 ft/sec.

Your Calculation:
Distance (ft) / Average Time (sec) = Velocity (feet per second)
_______

/

_________

=

_________ ft per sec
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Napa River Eco Reserve Connection
Meet Your Creek Survey
The Eco Reserve is a great place to get students to conduct a creek survey to “meet the creek.”
Take students along the path at the top of the bank and find the easiest path for them to follow to
the edge of the river. For much of the year the water level is low enough and the river is calm
enough that this activity can be done very safely.* The flat gravel bar in the river bed is a great
place for students to make observations about sight, sounds, smells, human influences, and plant
life.
Students can easily measure pH, temperature, and even wade into the water to search for benthic
macro invertebrates. Students should look for the macro invertebrates in the riffles (fast-moving
water that is moving over the rocks and being aerated) between each pool.
To observe creek plant life, students can identify plants growing in the river itself, and also walk
along the path at the top of the bank to identify the plants that like the drier areas of the riparian
corridor.

*Please use your own discretion! If water is very deep or moving very quickly, please watch
students very carefully when they measure pH, temperature, etc.!
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Napa River Eco Reserve Connection
Benthic Ecology and Macro Invertebrates
The stretch of river habitat within the Eco reserve is home to many benthic macro invertebrate
(BMI) species for students to observe. Take students along the path at the top of the bank and
find the easiest path for them to follow to the edge of the river. Students will need nets and need
to be supervised while they wade into the water to get BMI samples. The best place to look for
BMI look for the macro invertebrates in the riffles (shallow, fast-moving water that is flowing
over rocks and being aerated) between each pool. Riffles have ample food and oxygen, so they
will typically be home to the most diverse organisms. Students should be sure to sink the net into
the river bed to get the BMI that dig into the river bottom or attach to the rocks that make up the
riverbed.
The ID guides within the activity should cover any of the BMI your students will find in the river.
Magnifying glasses and/or bug viewers will greatly help in identifying the BMI found in the river.
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Napa River Eco Reserve Connection
Lone Sit
Take students along the path at the top of the Napa River bank and find the easiest path for them
to follow to the edge of the river. For much of the year the water level is low enough and the river
is calm enough that this activity can be done very safely.* The flat gravel bar in the river bed is a
great place for students to spread out, work independently, and make observations about sight,
sounds, smells, human influences, and plant life. You may also choose to have students sit at the
top of the bank along the trail. This location also will guarantee that they will see and hear
wildlife.
*Please use your own discretion regarding water safety. If water is very deep or moving very
quickly, please watch students carefully.
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Reflection
Lone Sit (5min intro, 10-20min walk and sit, 5-10min sharing/close)
Background: Students may be more likely to utilize their field notebooks if they are
isolated from their classmates. This activity can be paired with several reflection prompts
and is a good way to get students to work independently.
Field Day Connections: Any
Theme Connections: Poetry, writing, drawing, etc.
Classroom Connections: Any
How Does the Activity Run?
•

As a circle activity, ask a mentor to share a selected poem and/or introduce a
reflection topic relevant to the field day activities.

•

Describe to the students the purpose of the lone sit and let them know that it is an
individual activity. Emphasize the importance of being quiet. Tell them the quieter
they are, the more likely it is they will see wildlife.

•

Have the students line up and spread the mentors throughout the line, with a
mentor leading the group and a mentor following. Ask a mentor to stay behind so
they can gather the students at the end of the activity.

•

Have the lead mentor spread individual students along the path as the group walks
the chosen route. Divide the mentors evenly along the path so they can keep an
eye on the students. After 15 minutes or so have the mentor who stayed behind
gather students as he/she works their way towards the lead mentor.

•

When all the students reach the lead mentor, form a circle and facilitate the closing
activities/sharing.

Tips and Cautions for Smooth Facilitation: Find a suitable route for the activity before
leading the lone sit. Make sure students are clear from potential hazards (poison oak, etc).
Spread the students out far enough from each other as to limit interaction (at least 15ft). If
short on time, try to have the route end near the bus.
Materials Needed: Field notebooks, pencils, prompt specific supplies
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Napa River Eco Reserve Connection
Nature Journaling
Take students along the path at the top of the Napa River bank and find the easiest path for them
to follow to the edge of the river. For much of the year the water level is low enough and the river
is calm enough that this activity can be done very safely.* The flat gravel bar in the river bed is a
great place for students to spread out, work independently, and make observations about sight,
sounds, smells, human influences, and plant life. You may also choose to have students sit at the
top of the bank along the trail. This location also will guarantee that they will see and hear
wildlife.
*Please use your own discretion regarding water safety. If water is very deep or moving very
quickly, please watch students carefully.
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Field Notebooks:
A Guide to Nature Journaling With Youth
The first and greatest challenge in nature journaling with students is to excite them to participate.
The challenge we have is that most of our students do not yet have a connection to nature.
Usually it is people that have grown up enjoying the outdoors that find nature journaling fulfilling
in their adult lives. To inspire youth to be open to nature journaling is an entirely different
challenge. This document already assumes that there is value in using a nature journal as a tool to
solidify and expand a student’s experience with ecological restoration. The focus is on how to use
journaling in a way that is real and meaningful to you and your students. It is also designed to
help you build your own skills as an artist, and provide you with an example of journaling
activities that are “field tested.”
Creating a Journaling Environment
The environment you create for journaling will in many ways dictate the results you see from
your students. The “culture” of the group, time you give to journaling, and the way you present
the activity to the group all influence your students’ response to the journals. A comfortable
environment for journaling can be created by group culture and by making it independent.
Cultivating a “culture” of support amongst the group from day one helps students feel more
willing to participate and to share. When you are not doing group activities, you want to
encourage, or force, the journals to be an independent activity. There are many ways to do this
and it will, as most everything, depend on your style and what you are comfortable with. The
point is that the stigma surrounding this activity is diminished when you are on your own, which
means not just 5 feet away from the next person, but more like 20. Another way of creating a
supportive environment is to split the class into random or selected groups. In this case each
leader or mentor can take their group to a different spot, so you’ve already divided the group
considerably. A small group can also feel like a safer place for students to let down their guard.
Here are some tips for splitting up the group:




Have the group stand in a circle facing out, tell them to walk twenty paces and
then stop and do a journal entry, be it drawing, poetry, etc.
Go on a walk (perhaps back to the bus) and spread the students out along the
way, dropping adults off once and a while as well, and keeping one adult with the
student that was dropped off at the beginning. (See “Lone Sit Activity”)
Assign each student a 10-foot square spot and have him or her journal in only
that spot. Maybe that spot is his or her spot for the whole year, two visits,
whatever it is.
Providing Guidance

The guidance you provide comes three fold: good prompts, good modeling, and good support.
Good prompts are key, especially in the beginning as students are just learning about nature
journaling. The prompt provides direction and helps to control the way the students feel about
the journals. A prompt that is too vague will not provide enough direction, and a prompt that is
too “touchy-feely” may alienate students and cause them to play the journals off as another
artistic stereotype. Prompts can be chosen to support the activities of the day. For example, if
you have been planting native trees and shrubs, choose a prompt that will make students look
closely at the plants. There are many prompts/activities in this guide that are tried and true and
can help you get started.
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In general you have to know what you are teaching to be an effective teacher. Often times people
say, “How can I teach poetry if I’m not a poet?” While it is true that a professional poet will have
more experience teaching poetry, with the same prompts, your knowledge of the students, and
your ability to teach in general will give you enough tools to get started. So try for yourself the
different activities and materials you will be using, be it poetry or drawing, so that you can better
help your students.
Good modeling means that you and all other mentor figures journal with the students.





Talk to the leaders ahead of time to tell them you expect them to participate.
If they are not comfortable tell them that the students are not either. Find out what might
make them more comfortable, as it may teach you a better way to reach them.
Make journaling a part of trainings or meetings.
Keep their journals separate from the students’ so that you can have them for those
activities (unless a leader wants to take it home).

Good support is making students feel welcome to ask you or other leaders for help. Try to check
in with students individually about the journals. You also want to support the feel of the activity:
making sure that if people are being loud and distracting that you deal with it, either by working
along side a distracting student, or moving them. There will often be students that just will not
enjoy the journals. You want to make sure that these students do not take away from the
experience of those that do enjoy the journals.
Inspiration and Incentive
A good way to encourage students to actively use their journals is to show that there is a real use
for the journals. Sharing your own work, or bringing a professional from the community to lead
an activity, can be a good way to show that a journal can be a real tool. Some people keep a
journal every year and can look back on them to remember events, or appreciate their progress as
an artist.
Create an environment where students feel like they can improve. Often times we give blanket
encouragement to students because it is so hard to motivate them to create art and we want to be
as supportive as possible. Try to critique a student’s art as you would correct an essay. We insist
on a certain level of writing skill, yet drawing “can’t be graded.” Then neither should creative
writing. Of course there is a balance between criticism and encouragement, but there is a way to
provide both. When a student shares their work with you privately, instead of immediately
saying “Oh yeah that’s great,” ask them to explain the picture to you. You can say something
like, “Oh great. So it’s an oak gall right? Good. Do you have it with you? Lets take a look at it.
So you got the shape down pretty well, did you think about trying to do some shading on it?
Okay, well this is good, thanks for sharing it with me. Try some shading next time.” This can
even develop into a relationship with the student that becomes rewarding for both parties.
Incentives are sometimes the best way to inspire students. We are goal-driven and need to see
that there is a purpose for what we are doing. Incentives come in many forms and will largely
depend on your relationship with the students, their age, and how much money you have.


Bring professionals from the community out to lead poetry or drawing
workshops.
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Using the journals as a place to take notes on experiments, lectures, etc can help
make a connection to the journals, but can also provide an incentive to be active
in the journals if you follow-up on the activity. For example: having an openjournal “pop-quiz” could be a good way to review material and show the students
that they are being held accountable for their journals.
Show the students where their work is going: either telling them they will be
doing an assignment from the journal, or that there is this great opportunity for
them to publish and here is an actual example of what that looks like.
Maybe you tell them that you are going to check their journals to see that they are
using them. In this case you can tell them to make a “personal” section in their
journal, where they can write whatever they want and you will not read it.
Following through on the incentive can provide more incentive. For example: if
you ask the students to submit their work to publish in your newsletter, publish it,
and then distribute the newsletter to the students so that they, and their
classmates, can see that you were not joking and will be inspired to submit next
time. (Note: there are mini-grants that can help fund publications, and local city
offices, libraries, art centers are good places to show students work.)
Breaking Down Stereotypes

A large part of the challenge in journaling with youth is breaking down the stereotypes around
creating art. One of the best ways to do that is to go around it, and not make it sound like the
nature journal is for art. What you call the journal may influence how open students are to
participating. Call it a field log, field journal, field notebook, chart book, or some other more
scientific name. In general, be aware of how you talk about the journal and the tone of voice you
use. Remember that most of your students are probably coming to you with their own stereotypes
about journaling. At the same time if students hear people that they respect talking about the
journals in an honest way, it may help to open them up. You may be able to do more “touchyfeely” activities with the students later on, once they know, trust, and respect you (hopefully).
One of the keys for students to feel connected to their journals is seeing that it is cool, or at least
not lame. A great way to do this is through modeling behaviors. What that means is that you,
and any other adult mentor figure, model the type of journaling you want to see from the students.
This means participating in the activity. Because of the negative stereotypes around making art,
it is really important for students to see their peers doing the activity that they do not think is cool.
What it also means, and what many adults will be less comfortable with, is that you share your
challenges with the students. It is great for students to see their adult peers struggling with the
same skills that they struggle with. It is also important that the way we share supports the overall
message. If you have just told a student “we can all draw, it’s just a matter of practice,” they will
not believe you if during the sharing you say, “well I can’t draw but here it is.”
Sharing
Sharing is often times the hardest part of the journaling process, and because of this you should
not force anyone to share their work if they are uncomfortable. That said, there is a certain level
of coaxing that it will take to get students to share. One good way to start is to have the students
share in small groups, and then bring them into a large group and offer another opportunity to
share. An adult who can ensure that nobody’s work is made fun of should oversee these small
groups. These groups, whether large or small, can be a powerful resource and can foster more,
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and better, work. Students admitting their struggles, and being proud of their accomplishments is
an important part of the journaling process.
One of the best ways to help create this type of supportive environment is to lead by example, as
we have mentioned before. Also important is to be very clear from the beginning about your
expectations from the group: telling them right away that sharing can be a hard thing to do, so we
all need to be supportive. Thus, there is also a job in “comment control”, meaning that the
leaders should be ready to say something if there are negative comments made. Another way to
open students up is to have them share what they did verbally, and not have them actually show
their work. In small groups talk about how each student would like to use the journal this year
and ask them what they want to get out of the journaling time this year. Then, maybe at the last
field day, talk about how they might like to keep using it at home.
I. Introducing a Nature Journal
One of the best places to start with students is to talk about what a Nature Journal is. This is your
big chance to present the journal as a tool, more than a sketchbook, or diary. Talk about how
nature journals have been used in the past (Muir, Lewis and Clark, Darwin), and how they are
used now. Then show the students how the journals will be used in the field. Start with very
basic prompts that are interesting, and not touchy feely. The first thing students might do is to
decorate their cover. Concentrate on the journal as a tool, not a piece of artwork. Students need
to feel that this is not just busy work, so be honest with them about why you are having them do
this. Introduce the journal as a tool for recording data, taking notes, and observation.




Recording data is a great way to engage students during activities that are less hands-on.
For example, if you are doing water quality sampling have students enter their data in
their journals.
Taking notes can range from classroom style note taking to free-form annotations of
things a student finds interesting.
Observation can be internal (recording thoughts/feelings about a place or thing), external
(recording sights and sounds), textual (recording through words), pictorial (recording
through drawings, pictures, paintings), or a combination. Focusing on observation takes
away the feeling that this is an art project, and is not cool, or that if you cannot draw you
cannot do it.

These are just some of the ways that you can use the journals and of course there are many more,
but the important thing is that all of the uses are building a students’ connection to the journal.
By using the journals in a variety of ways you build the students’ investment and pride in what
they create inside. If you are only working in the journals for an hour every month, your may not
be able to teach these students how to draw better, it may be creating a connection to their
journals. In any case, take it lightly, your students will only enjoy it if they want to, so do not
force it. Make sure that students write their full names, and school they are from either on the
cover or inside the cover. Show examples of professional and student work, and examples of how
their work will be used.
II. Scientific
A good way to start every entry is to record the basic information about where they are: the date,
time, place, weather, etc. Discuss why this is important information. For example: if we are
planting native grasses, and you record the time of year you can look back on your journal as a
tool to know when it is best to plant native grasses. Depending on the goals of your program you
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can have students compile lists throughout the year, for example, all of the native plants that you
find at your site, or a bird list. If there is a monitoring component to the program, have students
use their journals as a logbook.
Scientific Activity: Native Plant Scavenger Hunt: Hand out a sheet that has a list of native plants,
and have each group search for them.
Science Activity: Gather leaves from different plants and make leaf pressing in your journal.
Catalog the species name, whether the leaf is simple or compound, whether the margin is toothed,
serrated, or entire…etc.
III. Mapping
Mapping can be a fun way to explore a new site. It can include drawing and writing, but is not as
touchy-feeling as a straight drawing or poetry activity. You can do mapping that is very
scientific: ex: charting where the existing elderberry shrubs are on site. The map can be very real
in this way. For example, if you are mapping where there are native plants on the site verses
where there are weeds, you can have students plan where they should concentrate their restoration
efforts. A map can also be artistic, mixing symbols with illustrations and words.
Mapping Activity: An “event map” traces our route through a landscape. You should note
changes in altitude, vegetation, rocks, etc. Imagine how water flows: when it rains how does
water move through the site? Where would animals go to eat and drink? Where would they hide
from predators or make a nest? An event map is similar to a map that would have been made
hundreds of years ago; it develops as you move along. You are not taking an aerial photo of the
site so the map may not be proportional. What it does is chart the vital information of a site.
Make a note of points of interest, things that struck you because of their appearance, sound, smell,
touch, etc.
IV. Drawing
To start ask the students how many of them draw everyday, not just doodling in class, but
drawing. Drawing and writing are just like every other talent: it takes practice. You cannot
expect to pick up a pen with a 30-minute time frame and create a Picasso or a Frost. We all drew
when we were 5 years old, and if you do not draw now it is probably because you were never
encouraged and so you quit, and have not seriously tried to draw since. Over our lives we have a
tendency to give ourselves one chance. Maybe once a year we try to draw a picture and we are
not happy with it and say, “Yep, I still can’t draw.” But if you drew the same object once a week,
you would see improvements. Everyone can draw, they are just not always happy with the
results. Assure the students that we are not, at this point, artists: we have not practiced enough.
If you want, ask your students how many of them WANT to be able to draw better. If they do
not, then do not focus on it.
Why is drawing still a useful tool now that we have photography? Photos, as do drawings,
capture a moment. But in drawing you are forced to focus more on the object, and so you
connect more, know more, about that object. Just as you will notice more about the landscape
riding a bike than you will driving by in a car, you will find that you notice the details of the
object you are capturing more than if you just took a picture. Art is a continuum. You cannot be
an effective, realistic, painter if you can’t draw. Thus you always start with pencil drawing
before moving to color. Similarly you do not play pro baseball before playing little league. That
said, think about the order in which you introduce activities. You may want to do a drawing
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activity before you do colored pencils or watercolor. On the other hand, you may or may not
have enough time for students to “master” pencil drawing, so do not deny a student the
experience of working with brush and color because of this.
Drawing tips:
 Breaking down complex objects into a series of simple forms, like triangles and squares,
will help simplify the task.
 All objects have unique textures that explain the objects’ purpose, history, etc. Instead of
covering the entire object with detailed texture, you can suggest the texture by doing
some details in the foreground, and suggesting the rest with quick lines or dots, or leave
some spots blank in background.
 Objects become smaller as they go further away. In landscapes there is always a horizon
line (where the ground meets the sky) where all lines will run. Objects appear lighter and
less detailed further away.
 Warming up with quick 5, 10, and 30-second sketches will help loosen you up, like
stretching before playing a sport.
 Drawing leaves can be easier, and more scientific, by starting with the veins because they
are more or less symmetric.
 When drawing animals from life, have multiple drawings going at once so that when the
animal switches back to a particular position, you can work on the drawing that captures
that position.
Drawing Activities:
 Set up a “still life” with a variety of objects found in the field. The power of a still life is
that it is still, so you can work on the details, the form, texture, shading, and perspective.
 Draw your pet at home; focus on capturing a paw, nose, eye, or any other specific piece.
This will help you focus on drawing what you see, and move away from stereotypes.
 Draw five objects that you find on the ground. Try to draw them in life-size and in 5
minutes each.
 Warm-up-Blind contour: Have students choose a small object: leaf, rock, stick, etc.
Have them cover their drawing tool with one hand so that they cannot see what they are
drawing. Give them a time limit, maybe one minute, to draw the object without looking
at their paper and without lifting their drawing tool. The focus is on drawing what you
see, not what you know. For example: we know that cars have four wheels, but from
certain views you can only see two and part of a third, so that is all you draw. These are
going to be funky looking drawings and so it can also be a fun activity to help start the
drawing process. Another way to do this is to pair students up, have the drawer cover
their eyes and have the other partner describe the object that the drawer selected. Then
have the drawer and describer switch.
 Warm-up-Gesture Drawings: Gesture drawings are one of the best ways to get started.
These are very quick sketches that help in many ways: they warm you up and get your
muscles re-thinking about drawing (just as you would do in playing a musical instrument
after 10 years of not playing), they help to get an object down on the page quickly so that
you can get the proportions right before investing a lot of time in the details. In a lot of
ways it can be the foundation of a more finished drawing. Gesture drawings can also
help your speed in capturing an image, so that if you see a bird, insect, or other fast
moving item, you can capture it un-stereotypically. Drawing quickly also forces you to
concentrate on the most important elements. Gesture drawings are shortly timed
drawings of specific objects: leaves, seeds, rocks, etc. It is okay to look. Give students 5,
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then 10, 20, and 30 seconds to draw the same object, starting over from scratch each time.
Have them label their times.
V. Watercolor
Watercolor is a fun, and relatively easy (materials wise), medium to work with outside. In a
nature journal, watercolors are a nice way to add interest, and also add another descriptive layer
to the object you are observing. Sketching your painting before you start will help organize the
elements of your painting before you commit to color. Watercolor takes practice, and lots of it,
so be patient. (Note that many of the drawing activities can be used with watercolor.)
Watercolor Tips:
 Wait until one color dries before you apply another so that it doesn’t bleed, unless that is
the effect you are looking for.
 Always work from light to dark in watercolor because, unlike oils or acrylics, the light
paint will not show over a darker paint, or will turn into another color all together. This
means that you have to plan your painting ahead of time.
 The more water you load into your brush, the lighter your pigment will be on the page.
 Mixing colors if often made easier by having small plastic “palettes” that will hold color.
 Have tissue on hand to absorb any excess water.
 In a journal you are working with a pre-set paper, but there is special watercolor paper
that you should first lightly wet with a sponge, tape down on a hard surface, then let to
dry. This tightens the paper and gives you a nice border when you’re done.
VI. Photography
Photography is an easy sell with students. There is far less stigma about taking pictures than
there is about drawing one. Polaroid cameras work well for this activity as they provide quick
results and can easily be taped into a journal. This can be a good way to connect students to their
journals as photos have a certain intrinsic value. There is an obvious problem with photos
however, as the film expense is quite high. There is also a form of photography called pin-hole
photography. With pin-hole you can construct your own camera and take pictures of still
objects/scenes in black and white. You can find out more information on the internet. A digital
camera provides an inexpensive way for students to take many photos without having to commit
to ones that they do not like. You can print several photos after the field day and bring them next
time for students to tape in their journals.
Photography tips:
 Often, there is a temptation to just take a picture of something that we like without
thinking about composition. Refer to “composition” found in “General Tips” at the end of
this document.
 For a different perspective, zoom in or get as close as possible to the object you are
photographing. Try filling the entire frame with the object.
 Write notes on or near the photos to record the date, time, place, and subject.
Photography Activity:
 Take a picture at the field day and then write the story behind the photo. If there is a
crunch on time, have them write the story at home, or in the classroom.
 As a group, take photos and look for objects to make a montage of the day’s events.
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Take a series of photographs of the same object from many perspectives. Try lying on the
ground, or standing on a rock. Take one step closer to or further from the object for each
new photo. Compare what perspective(s) worked well for that object and ask why.
Close your eyes (or wear a blindfold) and use non-visual senses to guide you to your next
photos. What did you hear, smell, or feel that prompted you to take a picture? (Use a
spotter to avoid running into hazards)
As a group, decide what object you want to photograph, and have each person take one
photo of that object. On the next field day, or on the same day if using a Polaroid,
compare each other’s photos. Focus on how they are similar and dissimilar rather than on
which one is “best.”
As a group, or as individuals, choose a location that you are interested in photographing.
Mark this spot with a large stick in the ground and take a photo from this location on
every field day. Compare how your spot has changed throughout the year.
Draw or paint the object you took a photo of and compare the two.

VII. Poetry
Students are typically more open to writing their thoughts or memories than they are to drawing
them. Schools typically place a higher standard upon writing and students have therefore had
more incentive to practice and can easily see the need for good writing. Students are easily
motivated to record their experience through a story so this may be a good place to start.
Poetry on the other hand takes a more “delicate” approach. You may start by asking the group
what they know about poetry and if any of them write poetry. Their knowledge of poetry may be
limited to “roses are red, violets are blue…” so exposing them to other types of poems is a must.
Read examples of poems that rhyme, ones that do not, read poems that are pages long, and read
haiku. As with any other media, having professionals come in to lead the activity can be a big
help and inspiration. A professional may also have ideas on how students can publish their work.
To start off, as with visual arts, provide an example of a professional or student poem. Your
choice of poems and the style in which you read it should be influenced by the group you are
working with. If you have struggled with opening up the group to journaling it is not going to
help to choose a really “touch-feely” poem. If the students have already tuned you out you
cannot inspire them. While you are reading the poem have students gather “word pools” words
that they like or that catch their attention. This gives you a starting point when you ask for their
thoughts about the poem. A word pool also gives the students a tool to use when they write their
own poems. You can also have the group generate a word pool from the days’ activities. Once
you have read the poem and asked the group for their thoughts, go over the structure of the poem
to give the students a template for their poems. As always give students the option to share. You
can offer to read their poems anonymously or they can have a friend read it for them.
Poetry Activities:
 Introduce a model poem, collect a word pool and have them write a poem, then introduce
a new poem and start over. This keeps the students engaged. If you give them a prompt,
and then set them off alone, they may do a five-minute poem and be done. This way you
ensure that they are writing, but you also expose them to multiple types of poetry at once
so that when you do let them go off on their own, they have multiple poems to try.
 Have students choose five different plants and re-name them based on their
characteristics.
 Haiku is a great form of poetry for students. It has a structure; it’s quick and often funny.
Haiku was started in Japan and the subjects of the poems were often derived from nature.
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The structure of the poem is in three lines: the first has 5 syllables, the second 7, and the
last has 5. The last line often takes the subject to a higher place, or is humorous.
Seed Senses: Have each student find a seed and record as much detail as they can about
the way the seed looks, feels, smells, sounds, and even tastes (if you know it’s safe). The
poem could start: My seed is, or my seed becomes…
The Ode: Have students choose a plant, animal, insect, etc that they want to write an ode
to. Have them compare the characteristics of the one object to another. For example:
Ode to the Eucalyptus: Your patchy, flakey bark is like my skin after a sunburn….
Have each student find a rock, feather, shell, etc. Have them draw the outline of the
object on their page, and then write a poem describing the object. Write the words inside
the outline they just drew.

Poetry Tips:
 Remind students that they control where their poem goes.
 Because starting a poem can be the most daunting part, provide good starting words or
phrases. Give them the option of starting their poem with “ I am the blank who or that
blanks.” Often times your model poem can give you that template.
 Encourage students to add details and be specific. For example: …like the blades of the
deer grass. Or, “… like the smoothly arching blades of the deer grass.”
 Read poems/stories from other cultures: Native American, Hmong, African American,
etc. If you have a group that is largely Latino, choose some poems or stories from Latino
authors. You can also encourage students, even if they don’t speak two languages, to use
other languages in their poems. Or if a student feels more comfortable writing in a
language besides English, allow them that, and if they want to translate it, great.
 Choose the poems you share at the beginning based on your group and your topics of the
day. Let the poems you choose to share shape the activity you choose.
General Activities:
 Gather five leaves from five different plants, draw them, make notes of important
characteristics, and write how this plant is adapted to photosynthesis.
 Have students use their journals as a “cheat sheet” for a game of Native Plant Pictionary.
Have a student draw a leaf, seed, or stem of a plant and have the other students guess the
name.
 Have students gather interesting items throughout the day in their pockets. For the
journals have them record these objects. They can be used for drawings or can help to
create images or words for poetry. If there is not enough time at the field day to do the
journaling, have the students collect items and then do the reflection back in the
classroom or at home.
 Record the tracks that you see at the site by drawing them into your journal. Then ID the
drawings by using a key either in the classroom or at the field day.
 Site/Group Journal: Have a place where the whole group creates and adds to a journal
with photos, drawings, stories, leaf pressings, etc. This can be an effective tool in the
classroom as well: a way to catalog the school year, a project, etc.
 Draw, Stop, Write…Find an object, landscape, etc. to draw. When a thought takes you,
stop and write it down, then go back to drawing, and so on. The point is that you are not
distracted by your thoughts.
 Have students record the weather in class through out the year. Note changes in
temperature, landscape, etc. For example, if there is an agriculture field near the school
record when they plant, when you see them spray, and harvest. Knowing the cycles of
your own area is a good way to connect with the place, and your journal.
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General Tips:
 Give options. Use the talents of the other adults with you. Say, “John is going to be
under that oak doing watercolor, Jenny will be by the hay bales doing poetry, and Karen
will be leading a nature walk.”
 Composition: The rule of thirds: Divide the picture (whether it’s a drawing or a photo)
into thirds horizontally and vertically. The general rule is that objects placed on those
imaginary lines create stronger compositions than centered images. This applies to
photography, drawing, and painting.
 Go to the first thing that catches your eye. Whether for photos, drawings, or poems, this
is probably the most immediately compelling part, to you, of the place you are in and
may be to others as well.
 A bird feeder can be a useful journal/observation tool. You can keep a log of how many,
and what types of birds use the feeder.
 Give enough time to the activity. If you are buying nice journals and nice supplies, make
an investment in time that supports this financial investment.
 Know your students. Once you have a feeling for the group you can plan activities that
are more appropriate for that group. For example: If you are having trouble opening a
certain group up, or you can tell that they just are not enjoying the journals, change the
way you journal. Keep the journals as a part of the day, but make them more interactive.
Break into small groups and take them on a hike where you ID plants, or look for
mammal tracks, or just do some watercolors.
 If students are overly pressuring each other to share say, “You can only volunteer
yourself.”
 Have the journal be a size that students can easily carry and use throughout the day for
notes, data entry, etc. Maybe something that can fit in a pocket.
In the end the real goal of nature journaling is for it to be a rewarding experience for both
leaders and students. As teachers we have to face the reality that students come to us with
negative stereotypes about expressing themselves and misconceptions about their own
abilities. We cannot ignore these facts if we are going to inspire students to record and build
upon their experiences in the natural world. The techniques and activities in this guide are
meant to help you achieve this goal.
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Napa River Eco Reserve Connection
Art of the Environment
Take students along the path at the top of the Napa River bank and find the easiest path for them
to follow to the edge of the river. For much of the year the water level is low enough and the river
is calm enough that this activity can be done very safely.* The flat gravel bar in the river bed is a
great place for students to spread out, collect items for the art project, and develop their own art
piece. You may also choose to have students collect items from the top of the bank along the
trail, or in the meadow. Both of these locations offer space to construct an art piece as well. You
may consider having one group of students work in each of these three spaces, and see how the
different setting (open meadow, riparian canopy, open river) inspires different work.
*Please use your own discretion regarding water safety. If water is very deep or moving very
quickly, please watch students carefully.
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Napa River Eco Reserve Connection
Observe, Draw, Describe
Take students along the path at the top of the Napa River bank and find the easiest path for them
to follow to the edge of the river. For much of the year the water level is low enough and the river
is calm enough that this activity can be done very safely.* The flat gravel bar in the river bed is a
great place for students to spread out, work independently, and make observations about sight,
sounds, smells, human influences, and plant life. You may also choose to have students sit at the
top of the bank along the trail. This location also will guarantee that they will see and hear
wildlife.
*Please use your own discretion regarding water safety. If water is very deep or moving very
quickly, please watch students carefully.
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Activity #4: Observe, Draw, Describe
To him that watches, everything is revealed.
– Italian Proverb
Summary
This activity is a basic building block for exercises in description.
Encourages students to slow down and observe. Students are asked to
observe an object in nature, noting its physical features, drawing the
object, and then putting the features into words.
Materials
Writing journal, writing utensil, and the great outdoors
Time Required
30 minutes

Procedure
1.

Tell students you are going to begin to exercise their sense of
observation; specifically their sense of sight. Take them outside
and ask them to quietly observe their surroundings.

2.

Have students sit as a group
and introduce students to the
importance
of
sight
observation. See Consider
This!

3.

Ask students to look around
their environment and to
focus on one object whether
big or small. Students can
choose to observe a small
physical object such as a
leaf, a rock, or a larger
object such as a tree or
hillside. (Tip: As an initial
exercise it is encouraged to
have students start small,
focusing on “the little
details.”)

Consider This!
Ask students how often they
make note of their surroundings
and the details of people, places,
and objects around them. Tell
them that observation can
provide major insight into
questions unanswered and
mysteries unsolved. (Think
Sherlock Holmes) And all it
requires is taking the time to
make note of their surroundings.
Observation is a habit, and the
old adage that one can make a
habit in a month applies to
observation. Challenge your
students to actively engage in
sight observation for the
remainder of the day, week, or
month.
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4.

Once their objects are located and depending on the age and
independence of your students, allow them to spread out and
establish their own space for greater observation.

5.

Students should take a few minutes to simply observe their object
and engage in an internal discussion about the quality of the
object. Teachers can encourage this process by asking students as
they observe basic questions about their object (What color is it?
What is its texture? Is it big or small? What is its shape?).

6.

Students should then draw the object in their journal. Allow them
10 minutes and encourage them to take their time and draw the
intricacies of their object. Drawing is only half dexterity, the
remainder is observation.

7.

On the opposite page, have students now describe in words what
they see. Eloquent language is not important, nor is accuracy of
language, more important is acknowledgement of all the small
details of their object.

8.

Teacher can have students share with partners, groups, or as a
class, or can choose to move on to their next activity at this point.

9.

Optional: Ask students to reflect on process of observation
(observations they have about the process of observation!).

Conclusion
10. Remind students of the observation challenge for the remainder of
the day, week, or month.
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Napa River Eco Reserve Connection
Jig Saw Creek Poetry
Take students along the path at the top of the Napa River bank and find the easiest path for them
to follow to the edge of the river. For much of the year the water level is low enough and the river
is calm enough that this activity can be done very safely.* The flat gravel bar in the river bed is a
great place for students to sit, get comfortable, and make observations about sight, sounds,
smells, human influences, and plant life that could inspire their poetry. You may also choose to
have students sit at the top of the bank along the trail. This location also will guarantee that they
will see and hear wildlife to inspire their poetry.
*Please use your own discretion regarding water safety. If water is very deep or moving very
quickly, please watch students carefully.
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Napa River Eco Reserve Connection
Animal Cinquain
Have students write their poems about one of the many different species of wildlife that can be
found in the Eco Reserve or the surrounding area, including: deer, raccoons, coyote, gray foxes,
bobcats, mountain lions, jackrabbits, skunks, squirrels, mice, rats, opossums, beaver, river otters,
herons, egrets, ducks, woodpeckers, hawks, owls, scrub jays, crows, blackbirds, and more!
You can find even more wildlife in the brochure at the beginning of this guide called “Birds and
Butterflies of the Napa River Ecological Reserve.”
The meadow on the west side of the main trail running through the Eco Reserve or the gravel bar
at the base of the river bank are both great locations to have students sit and write their cinquain
peoms.
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NYSDEC Environmental Education
Animal Cinquain
There are three formats for a cinquain poem:
Format 1:
Line1: One word
Line2: Two words
Line 3: Three words
Line 4: Four words
Line 5: One word
Format 2:
Line1: A noun
Line2: Two adjectives
Line 3: Three ‐ing words
Line 4: A phrase
Line 5: Another word for the noun
Format 3:
Line1: Two syllables
Line2: Four syllables
Line 3: Six syllables
Line 4: Eight syllables
Line 5: Two syllables
The worksheet on the next page can be used to guide your students in
developing a cinquain about an animal. The example poem uses format 2.
The worksheet could be used in conjunction with a visualization activity
such as Project WILD’s “Animal Poetry” on page 282 or “Stormy Weather” on
page 85. Alternatively, students could research an animal before doing a
visualization exercise or writing the poem.
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Answer these Questions:
1.

What is the animal’s name?

Animal Cinquain
______________________________

2. What are some adjectives that describe the animal?

__________________________________________________
__________________________________________________

3. What are some things that it does: How does the animal move, find food, eat, find shelter,
find water?

___________________________________________________
___________________________________________________

4. How does it make you feel when you see it or think of it? What role does it play in the
environment?

__________________________________________________
__________________________________________________

5. What is another word or words that identify, or name, the animal? ____________

Write the Poem:
________________
Animal’s Name
_______________,_______________
Two adjectives describing the animal
________ _________ ________
Three action words that end in “ing”

Example:
Red Fox
Sleek, Furry
Seeking, Creeping, Pouncing
Efficient Rodent Eater
Hunter

_____________________________
A short phrase about the animal
____________________
Another name or word for the animal
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Napa River Eco Reserve Connection
Native Plant Fairytale
There are many native plants at the Eco reserve that the students could choose for their
“fairytale” plant. An ideal location to conduct this activity would be along the interpretive plant
loop where students can see roughly a dozen native plants labelled with their common and
scientific names. Students could choose their favorite plant and sit along the path near it to
observe it and use it as inspiration for their story.
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Napa River Eco Reserve Connection
Personal Environmental Ethics
The Eco Reserve is an inspiring place where students can truly see why it is so valuable to
preserve and restore wild lands. As the last sizeable remaining stretch of riparian forest along the
Napa River, the Eco Reserve is a wonderful environment to think about living sustainably and
looking for solutions for global environmental challenges.
The best places in the Eco reserve to conduct this activity would be the meadow just to the west
of the main trail running through the Reserve or any particular spot where the students feel
inspired.
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Napa River Eco Reserve Connection
What’s the Difference?
This activity requires you to collect natural objects that the students will examine using all of
their senses. There are many different spots in the Eco Reserve where items well-suited to this
activity can be collected. As you leave the parking lots and head down the main trail through the
Reserve, you will see walnut trees, which can provide shells for the students to examine. Along
the trail you will also see multiple oak trees, which will provide oak galls and acorns for the
students to observe. Along the path at the top of the riverbank are additional oak species as well
as buckeye trees, which produce nuts that would also be perfect for this activity. You will also
find many types of leaves, the shells of dead insects, flowers, grasses, feathers, and more.
Please use fallen or found materials before removing living parts from any of the plants at the
Reserve.
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Activity #5: What’s the Difference?
The artist is the confidant of nature, flowers carry on dialogues with him
through the graceful bending of their stems and the harmoniously tinted
nuances of their blossoms. Every flower has a cordial word which nature
directs towards him.
- Auguste Rodin
Summary
This activity challenges students to use not only their sight skills but also
those of touch and smell. Students are each given a similar object and
asked to study it. The object is then mixed with a number of other
similar looking objects; students examine all of the objects in order to
distinguish their original.
Materials
A number of similar objects (examples: pine cones, leaves, rocks,
flowers)
Time Required
15 minutes

Procedure
1.

Seat students in a circle outside and hand them their object and ask
them to quietly observe it (if you are in a location where there are
lots of rocks or Douglas fir cones, etc., students can get their
object on their own).

2.

Give students 2-3 minutes to mentally note all the features of their
object. Encourage them to use all senses available to them
(although tasting objects may be inappropriate). It is important for
later discussion that you do not tell students that you are going to
take the objects from them.

3.

Collect all the objects and place them in a non-see through bag or
a pillow case. Mix up the objects. Then pass out the objects so
each student again has one.

4.

To maintain order, tell students on your signal that they will pass
their object to the right of the circle and this process will continue
until all students have their original objects. When a student is
reunited with his or her original object they can remain in the
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circle passing around the objects or the teacher can have them
move out or into the middle of the circle.
5.

Once all students have retrieved their object, engage students in a
discussion about the challenges of the activity. Questions can
include:
a.

Was that easy or difficult? Why?

b.

If you could do it over again, what details about your object
would you have paid more attention to?

c.

Did you use more senses than just your sight?

Conclusion
6.

Optional: Have students return their object to its original location
or collect them. Now ask them to draw or describe their object in
their nature writing journal.
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Napa River Eco Reserve Connection
Create Your Own Plant
There are many native and invasive plants at the Eco reserve that the students could use as
inspiration to create their own plants. An ideal location to conduct this activity would be along
the interpretive plant loop where students can see roughly a dozen native plants labelled with
their common and scientific names. Students could walk the path to observe the traits of
different plants and determine what characteristics they want their own creation to exhibit.
Encourage students to look at the non-native plants, many of which are invasive, and think about
the traits those plants have developed to help them survive. Students may want to combine some
native and invasive plant qualities to create their own unique plant.
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Activity #6: Create Your Own Plant
Nature uses human imagination to lift her work of creation to even
higher levels.
- Luigi Pirandello
Summary
Students create their own plant. This activity encourages students to use
their imagination to create original details and features. Teachers can
encourage students to use established vocabulary to create and describe
their plant or students can create their own features and vocabulary.
Materials
Nature journal, writing utensil, colored pencils, markers or crayons
Time Required
40 minutes

Procedure
1.

Optional:
Teachers
can
introduce the lesson by showing
students unique plants and
sharing interesting stories about
the plants. This introduction gets
students to start thinking about
unique qualities of plants.
Example:
Venus flytrap,
Rafflesia arnoldii, Corpse flower.
(Teachers may choose to use this
step at the end of the activity as it
may stifle creativity.)
For examples of unusual plants:
http://www.divinecaroline.com/22167/37
205-eight-world-s-mostunusual-plants

2.

Tell students their assignment is
to create their own plant in their
journal. They should draw the
plant as well as provide a
description about their plants
features, adaptations, unusual
characteristics and history.

Consider This!
Teachers can
provide as many
parameters for this
activity as they
believe appropriate.
For example,
teachers can ask
students to create
plants that are
consistent with
reality, or instead,
they can allow
students to make up
features and
descriptive
vocabulary. Think
Avatar.
This activity can
also be adapted for
other forms of life:
mammals, insects,
amphibians,
ecologies, etc.
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3.

Optional: Have students share their plant with a partner. Without
showing the partner the descriptive characteristics, have the
partner describe the plant using his or her own vocabulary. Then
have the creator of the plant describe the characteristics as they
were intended. This step offers opportunity for conversation about
how people have different ways of describing objects; different
perspectives and perceptions. This can be done in partners or as a
group activity.

19

152

Napa River Eco Reserve Connection
Native American Uses of Native Plants
The Eco reserve was once a hunting and gathering area for the Wappo people of the Napa valley.
The Wappo found many uses for native plants in their daily lives. The attached guidebook was
created for the native plant garden at Bothe State Park, but can easily be used at the Eco Reserve.
You can find some of the species in the guidebook along the interpretive plant loop, and many
more along the trail that runs along the top of the riverbank.
If you are not adept at identifying your native plants, you may want to bring a set of Pacific Tree
Finders or other plant guides that will aid you in correctly identifying each plant. Pacific Tree
Finders can be borrowed from the Napa RCD office.
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Napa River Eco Reserve Connection
What Happened Here Before?
The Eco Reserve is in a perfect location to get students thinking about what happened in the
valley before we lived here. Students will have a great view of the hills of volcanic rock on the
east side of the valley and the hills on the west side of the valley composed of former oceanic
crust. Students can also find a collection of unique rocks, including obsidian at the Eco Reserve.
In addition to geology, students can think about the changing land uses in the valley over time.
In this guide, you will find an aerial photo of the Eco Reserve that shows development all around
the Reserve. Ask students to think about what the valley looked like before and imagine what it
could like in the future in we practiced more ecological restoration and conservation.
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“What Happened Here Before”
Creating a Bay Timeline

Over
ervview
In this activity students will begin by reading
a poem by Gary Snyder and completing a
homework assignment to learn about his
presentation of the history of California.
Students will then read about the geological
history of the San Francisco Bay and will
work in groups to create an artistic representation of a timeline of the Bay.
Central Questions
What were some of the major events in the
history of California that affected its natural
resources and physical characteristics? What
is the geological history of the San Francisco
Bay and its watershed? What role have plate
tectonics, sedimentation, volcanoes, and
climate change played in the formation of the
Bay?
Estimated Time
Part I: Poetic Review
1 homework assignment
Part II: Artistic Interpretation
1 reading assignment, 1-2 class periods to
create mural
Objectives
Students will be able to:
• Interpret a poem, identifying and
defining key words and phrases, describing a theme, and linking the structure to
the content.
• Describe the history of California and its
wealth of natural resources.
• Comprehend that geology is a dynamic
process.
• Understand how plate tectonics, sedimentation, climate change, and volcanic
activity have shaped the Bay.
• Explain the formation of specific landscapes around the Bay.

Materials
Part I: Poetic Review
For each student:
• 1 copy of student worksheet with Gary
Snyder’s poem “What Happened Here
Before”
Part II: Artistic Interpretation
For each student (for reading assignment):
• 1 copy of “Bay Today, Gone Tomorrow”
For each group (for mural):
• 1 blown-up copy of picture of the Bay
• Ruler
• Pencils
• Art supplies (crayons, color pencils,
paints, etc.)
California Science Content Standards
Grade 6

Standard Set 1.e: major geologic events,
such as earthquakes, volcanic eruptions,
and mountain building result from plate
motions.
Standard Set 1.f: how to explain major
features of California geology in terms of
plate tectonics (including mountains,
faults, volcanoes).
Standard Set 2.a: water running downhill
is the dominant process in shaping the
landscape, including California’s landscape.
Standard Set 2.b: rivers and streams are
dynamic systems that erode and transport
sediment, change course, and flood their
banks in natural and recurring patterns.
Standard Set 2.d: earthquakes, volcanic
eruptions, landslides, and floods change
human and wildlife habitats.
Grade 7
Earth and Life History (Earth Science)
Standard Set 4.a: Earth processes today are
similar to those that occurred in the past
and slow geologic processes have large
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cumulative effects over long periods of time.
Standard Set 4.b: the history of life on Earth
has been disrupted by major catastrophic
events, such as major volcanic eruptions or
the impact of an asteroid.
Standard Set 4.c: the rock cycle includes the
formation of new sediment and rocks. Rocks
are often found in layers with the oldest
generally on the bottom.
Grades 9 - 12
Earth Sciences Standard 9.a: the resources of
major economic importance in California and
their relation to California’s geology.
Language Arts
Grades 6 - 12
Reading
Students read and understand grade-levelappropriate material. (See Standards for details)
Teacher PPrroc
edur
ocedur
eduree
Par
oe
tic Rev
iew
artt I: PPoe
oetic
Review
1. Pass out copies of Gary Snyder’s poem
“What Happened Here Before” and
worksheets as a homework assignment.

Questions:
• What did you think of the poem?
• How did the poem make you feel?
• What are some of the key words you found
and what are their definitions?
• Which key words did you not know before
the presentations and how do they play a
part in the poem?
• What specific images from the poem teach
us about the history of California?
• What do you think is the poet’s message?
• What does the poet seem to think about
how we treat the Earth today?
• What do you predict California will look
like in the future and how would you write
a verse of the poem for the future time
period? (Have the students read some
verses aloud.)
5. The next day in class, lead a discussion
about the poem before collecting the
students’ homework assignments.

2. Tell students that they are to read the poem
carefully at least two times through before
beginning the assignment. Then they
should fill out the worksheet accompanying
the poem. The worksheet requires the
students to find one key word from each
time frame in the poem and do a little
research in the library or on the internet to
define their key word.
3. Give the your class some examples of
appropriate key words, citing a few words
from the vocabulary list. The key words
should be words describing the Earth’s
physical characteristics or natural resources
(examples: slate, schist, manzanita, blacktail
hare, etc.).
4. Each student should answer the following
questions about the poem regarding its
meaning and the meaning of the key phrase
“WE SHALL SEE/WHO KNOWS/HOW
TO BE.”

Par
tis
tic Inter
pr
artt II: Ar
Artis
tistic
Interpr
pree ta tion
Teacher PPrroc
edur
ocedur
eduree
1. Pass out “Bay Today, Gone Tomorrow”
article to students the day before and tell
them to read it for homework.
2. Tell the students to pay special attention to
the geologic processes that shaped today’s
Bay and to create a list of geologic processes
mentioned in the article that have shaped
the Bay.
3. In class the next day, divide class into 4
groups.
4. Pass out art materials to groups.
5. Explain that they are to read the article and
create a free-form artistic mural detailing
the history of the formation of today’s San
Francisco Bay. Their pictures should show
the changes in their time period.
6. Assign each group to a specific time period/
era in the formation of the Bay and have the
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group brainstorm the most important parts
of their time period. Then each group will
design and create their mural on the blownup picture of the Bay.
• Group 1: volcanic eruption and plate
tectonics, Bay Block
• Group 2: river systems, siltation, and
sedimentation process
• Group 3: glaciation and end of ice age
processes, sea level rise and drop
• Group 4: predictions of future
changes….

•

are doing that are affecting the Bay and
its natural resources? (bay fill, wetland
development, water diversion from the
Delta, water pollution)
What are some things that we can do to
protect our resources and prevent the
types of changes we have caused?

Additional Resources
Geologic Bay History
http://squall.sfsu.edu/courses/geol103/labs/estuaries/
partII.html

7. Tell the groups that each group should
create their mural to explain visually the
processes they are assigned. They may use
specific words, phrases, and quotes from the
article. Also, ask them to label their time
period on their mural.
8. When students are ready, have them display
their murals in the room so they can see the
other groups’ work. Ask them what order
the murals should go in to create a timeline
for the history of the formation of today’s
Bay.
9. Have each group present their murals to the
class, explaining what geologic processes
occurred during their time period, etc.
Clas
sion/ W
rap-Up
lasss Discus
Discussion/
Wrap-Up
1. Relate the article by Glen Martin to the
poem by Gary Snyder. Each deals with
almost incomprehensible amounts of time.
How does each writer give us perspective on
our place in geologic time? What are the
similarities and differences between the
poem and the article?
2. Ask the students to make predictions of
what the Bay may look like thousands of
years from now.
• What changes may take place?
• What geologic processes might cause
these changes?
• What are some things that we humans
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“What Happened Here Before”
Par
iterar
ompr
ehension
artt I: LLiterar
iteraryy C
Compr
omprehension
1. Read the poem “What Happened Here Before” by Gary Snyder carefully at
least two times before beginning the assignment. On a separate sheet of paper write out one
key word from each time period within the poem. Do a little research either in the library, on
the internet, or in encyclopedias or dictionaries to define the terms you selected. The terms
selected should be key words within that section of the poem, describing the Earth’s physical
characteristics, natural resources, or wildlife. (examples: schist, manzanita, blacktail hare, etc.)
Par
iterar
artt II: LLiterar
iteraryy Analysis
Answer the following questions on a separate sheet of paper.
1. What do you think is(are) the overall theme(s)/message(s) of this poem?

2. What do you think the poet was trying to achieve by separating the poem into segments of
time?

3. What are the Feather, Bear, and Yuba?

4. What historical event do you think the phrase “tossed up trees and boulders with big hoses” is
referring to?

5. What could “sunlight grown heavy and tasty/ while moving up food-chains/ in search of a body
with eyes and a fairly large/ brain” mean?

6. What do you think the phrase “the land belongs to itself./’no self in self: no self in things’”
means?

7. Interpret the phrase “WE SHALL SEE/ WHO KNOWS/ HOW TO BE.”

8. How did the timeline presented in this poem make you feel?

9. Did you like or dislike the poem? Why?
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WHAT HAPPENED HERE BEFORE
b y Gar
Garyy Sn
Snyyder
— 300,000,000—
First a sea: soft sands, muds, and marls
— loading, compressing, heating, crumpling,
crushing, recrystallizing, infiltrating,
several times lifted and submerged,
intruding molten granite magma
deep-cooled and speckling,
gold quartz fills the cracks—
— 80,000,000—
sea-bed strata raised and folded,
granite far below.
warm quiet centuries of rains
(make dark red tropic soils)
wear down two miles of surface,
lay bare the veins and tumble heavy gold
in streambeds
slate and schist rock-riffles catch it –
volcanic ash floats down and dams the streams,
piles up the gold and gravel—
— 3,000,000—
flowing north, two rivers joined,
to make a wide long lake.
and then it tilted and rivers fell apart
all running west
to cut the gorges of the Feather
Bear, and Yuba.
Ponderosa pine, manzanita, black oak, mountain
yew,
deer, coyote, bluejay, gray squirrel,
ground squirrel, fox, blacktail hare,
ringtail, bobcat, bear,
all came to live here.
—40,000—
And human people came with basket hats and nets
winter-houses and underground
yew bows painted green,
feasts and dances for the boys and girls
songs and stories in the smoky dark.

And where one pays the tax.
(two gents who never used it twenty years,
and before them the widow
of the son of the man
who got him a patented deed
on a worked-out mining claim,)
laid hasty on the land that was deed and acorn
grounds of the Nisenan?
Branch of the Maidu?
(they never had a chance to speak, even,
their name.)
(and who remembers the Treaty of Guadalupe Hidalgo.)
the land belongs to itself.
“no self in self: no self in things”
Turtle Island swims
in the ocean-sky swirl-void
biting its tail while the worlds go
on-and-off
winking
& Mr. Tobiassen, a Cousin Jack,
assesses the county tax.
(the tax is our body-mind, guest at the banquet
Memorial and Annual, in honor
of sunlight grown heavy and tasty
while moving up food-chains
in search of a body with eyes and a fairly large
brain—
to look back at itself
on high.)
now,
we sit here near the diggings
in the forest, by our fire, and watch
the moon and planets and the shooting stars—
my sons ask, who are we?
drying apples picked from homestead trees
drying berries, curing meat,
shooting arrows at bales of straw.

—150—
Then came the white man: tossed up trees and
boulders with big hoses,
going after that old gravel and gold.
horses, apple-orchards, card-games,
pistol-shooting, churches, county jail.

military jets head northeast, roaring, every dawn.
my sons ask, who are they?

We asked, who the land belongs to.

Bluejay screeches from a pine.

WE SHALL SEE
WHO KNOWS
HOW TO BE
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BAY TODAY, GONE TOMORROW
S.F. region’s defining feature is just a transitory puddle in geologic time
by Glen Martin, San Francisco Chronicle Staff Writer
Monday, December 20, 1999
If you had planned to stroll to Ocean Beach 17,000
years ago, you would have been well advised to
pack a lunch. And maybe dinner and the next day’s
breakfast, too.
That’s because the coast was very far away. From
where San Francisco sits, the beach was 26 miles
west, about six miles past today’s Farallon Islands.
The islands themselves, of course, were not islands
at all — they were peaks.
And San Francisco Bay? Well, there was no bay.
And that would remain the case for several thousand years.
The site of the present bay was a series of broad
valleys, each with a tributary stream that poured into
a mighty, sediment-swollen river that originated in
the Sierra Nevada. This river drained through the
Central Valley, the Carquinez Strait, Raccoon Strait
and the stony ramparts that are now the Golden
Gate.
A bay, in fact, is something of an anomaly for the
San Francisco region.
“During the past 600,000 years, the bay has only
existed during three brief periods totaling about
15,000 years,” observes Ken Lajoie, a senior
geologist with the U.S. Geological Survey in Menlo
Park who counts the Bay Area’s geology among his
specialties.
“The present bay has existed near its (current) size
only for the last 4,000 years,” he says. And if the
past is any indication, it will be around for only
another 1,000 years or so.

grinding, compressing and upheaval of tectonic
plates and the inundation of entire landscapes by
vast floods.
It is also a story of life — of primeval forests of
cedar and pine, of great Pleistocene mammals such
as mammoths and giant ground sloths, and of the
people who hunted them with nothing more than
flint-pointed spears.
The very dimensions of the story can’t help but give
one a certain perspective, observes Lajoie, who
notes that even the most dramatic of the Earth’s
features — bays, rivers, mountains — are ephemeral
in the context of geologic time.
‘NOTHING IS PERMANENT’
“We tend to think that the Earth’s features don’t
change, but geologically speaking, the fact is that
nothing is permanent, or even around very long,” he
says.
Today’s bay formed when the last ice age waned. At
the height of the last glaciation about 17,000 years
ago, large amounts of water evaporated from the
oceans and fell as snow, not rain, compacting into
huge continental glaciers. Sea level lowered by
about 300 feet, and big expanses of the present
continental shelf were exposed.
As the glaciers retreated, sea levels began rising,
with rates ranging from three feet per century to 15
feet per century. About 10,000 years ago, the ocean
began sneaking through the Golden Gate, forming
the nascent San Francisco Bay.
“The bay only reached its present size within the
last few hundred years,” says Lajoie.

5,000-YEAR LIFE-SPAN
The geological history of San Francisco Bay is really
the story of several bays — each of which lasted
only about 5,000 years — and of the tens of
thousands of years between, when the land
supported big rivers and lovely valleys.
It is a story that involves the cataclysmic raising and
lowering of the Pacific Ocean, stupendous volcanic
eruptions, the creation of mountains through the

Even while the melting glaciers worked to form a
large bay, other factors conspired to restrict its size.
“The bay would be about twice its present size if
sediments hadn’t partially filled the subsiding basin
it now occupies,” Lajoie observes.
But to understand the forces that shaped the bay,
you have to go further back in time — close to a
million years further.
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The sedimentary record indicates that the interior of
California didn’t always drain through the bay basin,
as is now the case. Minerals from the Sierra Nevada
began appearing in the basin somewhat less than
600,000 years ago — a blink in the context of
geological time.
Prior to that, a vast inland sea called Corcoran Lake
occupied much of the Central Valley, draining
through the Salinas River into Monterey Bay.
VOLCANIC ERUPTION
About 760,000 years ago, a tremendous volcanic
eruption occurred in what is now the Bishop area. A
great caldera was created, and massive amounts of
volcanic ejecta were deposited in the lake.
But this ash didn’t make it into the bay until tectonic
shifting in the Earth’s crust caused the Bay Area to
subside and the south end of the lake to rise about
560,000 years ago.
This caused the lake to spill over the ridge that
separated it from the bay basin. The flow carved the
Carquinez Strait and drained the lake. It could have
happened so fast that it would have been a single,
catastrophic event, says Lajoie — a great gush of
water roaring to the sea.
Since then, tectonic activity — upthrusting of the
Earth’s crust — has plugged the Central Valley’s
outlet through the Salinas River. Now, everything
that flows into the Sacramento and San Joaquin
valleys ultimately pours out the bay.
Another eruption, this from Mount Lassen and
much smaller than the Long Valley Caldera near
Bishop, also contributed sediments to the bay.
“This occurred about 435,000 years ago,” says
Lajoie. “Sediments from the event are called the
Rockland Ash, and can be seen clearly in the sea
cliffs at Fort Funston on the San Francisco coast.”
As the ice from the last glaciation melted, the
Sacramento and San Joaquin rivers became great,
braided streams choked with sediment.
“All that glacial outwash was dumped in the Central
Valley and the Delta,” says Lajoie. “There was so
much sediment that huge dune fields blew out of the
river near Antioch about 15,000 years ago. The same
thing happened where Oakland now sits.”

time, but those sediments ultimately covered much
of the bay basin.
SOURCES OF SILT
A good deal of fine silt and clay still comes into the
bay from the Sacramento-San Joaquin river system.
But the lion’s share of sediment — mostly sand and
gravel — issues from Alameda Creek, which drains
Livermore Valley through Niles Canyon.
“Many people find that surprising,” says Lajoie,
“because the biggest source of ongoing bay
sedimentation isn’t even directly adjacent to the bay
— it’s Livermore Valley. There’s a huge alluvial fan
of sediment deposited by Alameda Creek that
spreads out beneath the bay from the Coyote Hills
to the shore of Palo Alto.”
Other things have helped the bay become a prime
sediment trap — things of a tectonic nature.
Mountains have built on both the San Andreas and
Hayward faults, sharply defining the limits of the
estuary. The process continues today, with the
continuing uplifting of the Santa Cruz Mountains,
which straddle the San Andreas Fault.
Simultaneously, the land just west of the Hayward
Fault is subsiding; meanwhile, structural rock
underlying the South Bay is slowly sinking and
gradually tilting eastward.
As the Santa Cruz Mountains and the Berkeley Hills
ascend, they are squeezing the zone of bedrock
between them, known as the Bay Block.
“The interesting thing about the Bay Block is that it
is basically free of faults at this point,” observes
Lajoie. “But as it continues to be compressed, it
might eventually develop new fault lines.”
CHANGES CONTINUE
The change has been dizzying — and it won’t abate.
It will continue, regardless of the level of human
activity. Erosion and plate tectonics will grind on
inexorably. And another ice age is not merely likely,
Lajoie observes — it is inevitable.
Lajoie says there is increasing evidence to indicate
that ice ages are triggered by perturbations in the
Earth’s orbit, subtle movements caused by the
gravitational effects of Jupiter and our moon.
MASSIVE AMOUNTS OF DUST

Oakland, in fact, is built over a deposit of dune sand
known as the Merritt Sand. There was no bay at that

“The planets formed by sweeping up massive
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amounts of dust and debris when the solar system
formed, but a lot was left over,” says Lajoie. “It
appears concentrated in a disk around the sun.”

THE MAKING OF A BAY

The Earth’s orbital plane tips through this debris
disk every 100,000 years or so, Lajoie observes. The
dust occludes sunlight, reducing the amount of
thermal energy that reaches the planet’s surface.

Three geological processes have shaped San
Francisco Bay: the rise and fall of sea level, the
shifting of tectonic plates and the deposition of
sediment from rivers. All work in concert to form an
estuary that is in constant flux — and that periodically disappears for tens of thousands of years.

That probably isn’t enough to start an ice age by
itself, he says.

— Sea Level Rise

“The oceans distribute solar energy globally, but the
margins are very fine,” he said. “The orbital parameters can’t do it by themselves — but they’re
triggers. When the balance is finally thrown off in
the oceans, glaciation can occur very quickly.”
But what about global warming? Couldn’t the
ongoing atmospheric loading of heat-trapping gases
like carbon dioxide forestall another ice age and
guarantee the longevity of the bay, orbital wobbles
notwithstanding?
Lajoie doesn’t think so.
“I’d prefer that we maintain a cautious attitude
about releasing greenhouse gases, but I don’t think
they could overcome the orbital signal,” he says. “I
think it’s just too strong.”

During the height of the last Ice Age 17,000 years
ago, sea level dropped by 300 feet, and there was
dry land west of what is now the Farallon Islands.
Melting glaciers caused sea levels to rise, and the
current bay began to form around 10,000 years ago.
It has existed near its current size only for the the
last 4,000 years.
—The Bay Block
Shifting tectonic blocks continue to shape the bay.
The rising Santa Cruz Mountains and Berkeley Hills
are compressing the Bay Block, a vast slab of
Franciscan rock underlying the south bay and its
sediments. Though the Bay Block is essentially free
of faults, it is expected that this compression will
ultimately cause new faults to form.

Our distant descendants, then, might well have to
forgo bay views if they plan to live in San Francisco.

CORCORAN LAKE

“When glaciation occurs, the bay drains, and
everybody ends up walking to the Farallones,”
Lajoie says.

About 760,000 years ago, much of California’s
Central Valley was a great freshwater inland sea
known as Corcoran Lake. The lake’s outlet was
the Salinas River, ultimately draining to Monterey
Bay.
Then about 560,000 years ago, tectonic uplifting
allowed the lake to rise sufficiently to cut through
the soft soils of what is now the Bay Area. The
Carquinez Strait was rapidly carved.
The uplifting also plugged the Salinas Valley
outlet, leaving San Francisco Bay as the Central
Valley’s only outlet. Sediment deposited by
Central Valley rivers limits the size of the bay.
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Napa River Eco Reserve Connection
Turning Acorns into Food
There are many valley trees in the Eco Reserve from which you may collect acorns. The bigger
valley oak trees along the top of the River’s bank usually produce a big crop. Best time to collect
valley oak acorns from the preserve is usually late October or early November.
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Turning Acorns into Food
Teachers and students can work together to turn acorns collected from the Napa River Ecological Reserve
into food that everyone can enjoy. The process of turning acorns into food has several steps, and teachers
can involve the student in as many as possible.
1. Collect acorns
There are several large Valley Oak trees that produce acorns during most years. Teachers can scout out
the trees in early October to see which ones have the most acorns on this. At this time of year, the acorns
will be mostly green in color. Acorns should be collected when the fruits have turned brown – usually
this occurs in late October to early November. Acorns can be collected from the branches or from the
ground after they’ve been released by the tree. For best success, collect acorns that feel dense and have
no noticeable insect damage (holes or other bite marks). Once acorns are collected, store them in a
location where they can dry and are not susceptible to being taken by animals. Store them with bay
leaves to reduce insect damage.
An acorn collecting field trip to the Eco Reserve should include a visit to the pool in the River upstream
of the parking area (swimmers can often be found using the pool in sunny days). There are stones around
the pool that have evidence of being used as grinding stones – the tool that Native peoples probably used
for grinding acorns into meal.
2. Turn acorns into flour
After letting acorns dry for a month or so, use the instructions below to create acorn flour.
3. Use flour to make food. Here is a recipe for Acorn Muffins:

Source: http://blog.allisonlehman.com/2012/11/relish-maple-acorn-muffins/
Ingredients
Instructions
• 2 eggs
1. Preheat your oven to 350°F and grease or paper
• ½ teaspoon sea salt
your muffin tins.
• ¾ cup brown sugar
2. Whisk together the flours, corn starch, sea salt,
• 1 ½ tablespoons pure maple
brown sugar, baking soda, and baking powder.
syrup
3. In a separate bowl, whisk together the eggs, maple
• ½ teaspoon baking soda
syrup, melted butter, sour cream, and milk.
• ¼ teaspoon baking powder
4. Slowly add the wet ingredients to the dry
• ½ cup butter, melted
ingredients, always stirring to prevent clumps.
• 1 ¼ cups acorn flour
Just as it’s almost completely combined, add the
• 1 ⅓ cups oat flour
walnut pieces and finish stirring until the mix is
• ¾ cup corn starch
fully combined.
• 1 cup sour cream
5. Fill the muffin tins ¾ full and bake until lightly
• ¼ cup + 1 tablespoon milk
browned and a toothpick comes out clean, about
• ¼ cup walnut pieces
25-35 minutes.
6. Let cool for 5-10 minutes, then enjoy.
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Instructions for making acorn flour below are excerpted from Beverly R. Ortiz’s book It Will Live
Forever (1991). Ortiz’s book provides a thorough description of how California native people turned
acorns into food.
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Napa River Eco Reserve Connection
Scavenger Hunt Through Time
All of the items on the scavenger hunt list can be found at the Eco Reserve. The instructions for the
activity specifically indicate where some of the rarer items can be found. To extend the scavenger hunt,
teachers and students may read portions or all of the Napa Valley Historical Ecology Atlas (2012). The
book contains evocative photos, maps, and descriptions of the various changes that the Napa River and its
watershed have undergone over the past 300 years.
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Scavenger Hunt Through Time
How have humans depended on the Napa River watershed, how have humans changed the Napa
River watershed?
The goal of this scavenger hunt is to show students items in nature that are important to the history
of our watershed, its people, and the changes it has undergone through time. The first eight items in
the hunt are items that students should be familiar with from Native American history lessons.
These items were used regularly by Native Americans for food, shelter, dyes, baskets, and tools.
Obsidian can be found in the creek gravels. The grinding stones can be found in the pool that is used
for swimming that is located just upstream of the intersection of the River and the main River access
trail. The last four items serve to demonstrate the changes the watershed has undergone since the
early 1800s with the arrival of Spanish, Mexican, and eastern American cultural influences. The
Berm is the hill that was constructed in the early 1900s to prevent the River from flooding the
agricultural fields along the banks of the River. Blackberry and bullfrogs (most tadpoles at the Eco
Reserve are bullfrog tadpoles) are two nonnative species that are invasive in California and have
altered native plant and animal community interactions. Trash results from people upstream and
people who visit the Eco Reserve for recreation. Trash in our waterways impacts fresh and ocean
water quality, and is a challenge for our communities to address. Students often have great
suggestions for how communities should prevent trash from entering our waterways.
Instructions:
1. Introduce purpose of activity and collection boundaries. At the Eco Reserve, students can safely
search for items along the main trails and along the banks of the River (when water levels are low –
typically, between April and October).
2. Provide students with collection bags and scavenger hunt list, and note that not all items should be
collected to share with group (fish, tadpole, grinding stone, berm).
3. Allow students approximately 20 minutes to conduct search.
4. Gather students in a group to discuss the hunt. Discuss the significance of each of the items with
regards to the history of the watershed. What was easy to find? What was difficult? What other
items from nature did Native Americans rely on? Do our communities still rely on natural items
from the Napa Valley? Would Native Americans from 300 years ago be able to recognize the
Valley today?
1
2
3
4
5
6
7
8
9
10
11
12

Obsidian
Acorn
Wild rose branch
Fish
Berry
Sedge
Grinding stone
Willow leaf
Berm
Blackberry
Tadpole
Trash
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Napa River Eco Reserve Connection
Making Plant Dyes
This is a two part activity that is both a hands-on history and art lesson. The collection of plant
material and background history lesson should take place at the Eco Reserve and the dye-making
should be done in the classroom.
The following pages give some background about the Native American use of plants to make
dyes. The Wappo people that used the Eco Reserve as a hunting and gathering area often used
poison oak leaves to dye baskets, but we have compiled a list of less itchy plants that students can
collect while at the Reserve to take back to the classroom. These plants are listed in the
“Procedure” section of the activity.
Either before or after doing this activity, it would be beneficial for the students to learn more
about the life and culture of the Wappo people that call the valley home. To learn more, students
can start by visiting the following two websites:
http://score.rims.k12.ca.us/activity/wappo/
http://www.suscolcouncil.org/NativeHistory.html
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Making Plant Dyes
Adapted from Montana State University Big Sky Institute’s Activity “Dyeing Fabrics With Plants” by Linda
Different-Cloud

Background: For centuries, people have used plants as a source of natural fabric dyes. Native
Americans use this natural gift from the Earth to dye cotton, animal skins, porcupine quills, and wool.
Native American regalia, whether it is worn at council meetings, ceremonies, or powwows, is always
decorated: headdresses, waistcloths, robes, leggings, moccasins, armbands, anklets, knife sheaths,
arrow quivers, pouches, shawls, pipes, and drums. The materials, designs, and colors vary greatly with
the tribe or nation. Within the tribe designs vary according to clan.
Porcupine quills were often used, even in regions where no porcupines can be found, because they were
part of the extensive trade networks of Native peoples. Bird quills, long hair from the tails or hides of
animals, claws, teeth, beads and feathers are also dyed and used. Most of the symbols used have great
meaning to the tribe or individual. The range of colors obtained from plant materials is probably not as
great as from commercial dyes, but the colors were softer and often more permanent.
Remember, there are many distinct tribes across the country, and they all used different plants to make
natural dyes. Each tribe also has very different designs that they use and each design has its own
meaning.
There were also many different plants used as mordants to strengthen and “set” the color. Roots of
Yucca glauca, ash, and some insects are all used as mordants.

Procedure:
Wool is one of the most commonly dyed materials, but in the classroom, you may use any white
material. Have each student bring an old t-shirt, or several old t-shirts can be cut into 10-inch squares
and each student given a single square to dye. Gather plants at the Eco Reserve and bring plants from
home that will make good sources of dye.
From home, students could bring: coreopsis, goldenrod, onion skins, strawberries, blackberries,
raspberries, spinach, beets, rhododendron leaves, acorns, marigolds, red cabbage, elderberries, blackeyed Susans, bloodroot, birch bark, walnut shells and many others.
At the Eco Reserve, students can find the following plants to make natural dyes: blackberries (late
summer), the hips of the wild rose (late summer), cottonwood leaf buds (early spring), elderberry
berries (late summer/fall), walnut shells (fall), wild grapes (fall), and sandbar willow bark (the bark is red
and can be harvested at any time of year).

How to Dye fabrics With Plants:
1.) Collect your plant materials when they are at the peak of color.
2.) Chop all plant materials into small pieces (1 inch or smaller) and place them into a large pot or
pan. Make sure to use a pan that you no longer use for cooking.
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3.) Measure the amount of plant materials and place twice as much water as plant material into the
pot with the chopped-up plant parts.
4.) Bring the mixture to a boil and then simmer it, stirring occasionally for at least an hour.
5.) Strain out the plant material and set the dye bath aside.
6.) Place your fabric into a mordant bath- such as salt water (1 part salt to 16 parts water) or a
vinegar bath (1 part vinegar to 4 parts water).
7.) Allow the fabric to absorb the mordant and simmer it for an hour or more.
8.) Remove the fabric from the fixative and wring it out thoroughly.
9.) Place the wet fabric into the dye mixture and simmer it until the desired color is achieved. The
dry product will be lighter than the wet product, so go for a slightly darker color when wet.
10.) Remove the fabric from the dye with rubber gloves.
11.) Wring the fabric thoroughly and hang it up to dry.
12.) Launder naturally dyed fabrics in cold water and separate from other laundry!
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Additional Resources
The Environmental Education Coalition of Napa County (EECNC)
www.napaenvironmentaled.org
EECNC curates an Environmental Education Guide to connect Napa County teachers with local agencies, nonprofit organizations, and businesses that provide local environmental education opportunities, such as field trips,
guest speakers, and service projects. The guide makes it easy for teachers to identify relevant projects by connecting
curriculum standards with the various programs available.
EECNC also raises funds through its annual Earth Day event to provide support for buses to take students on
environmental field trips. In the fall of each school year, the funds are offered through a first come, first served bus
grant program.
Watershed Information Center and Conservancy of Napa County
www.napawatersheds.org
Save the Bay
www.savesfbay.org/watershed-curriculum
CREEC- California Regional Environmental Education Community
http://www.creec.org/
California Department of Water Resources
www.water.ca.gov/education
California Coastal Commission
www.coastal.ca.gov/publiced/pendx.html
California Education and the Environment Initiative (EEI)
www.calepa.ca.gov/education/eei
USGS Water Science School
http://ga.water.usgs.gov/edu
Water Education Foundation
www.watereducation.org
Project WILD
www.projectwild.org

