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Thank you for participating in the Sierra Jr. Botanist program!  The goal 
of the Sierra Jr. Botanist program is to teach youth how to identify na-
tive Sierra plants based on their individual characteristics. The Jr. Bota-
nist program is a unique learning opportunity designed to get students 
outdoors and developing scientific observation and data collection skills.  
The materials for the program are tailored to the Tahoe Truckee Sierra 
region and encourage creative exploration and observation of the natu-
ral world.  The model can be used with plants not covered in this book-
let; this booklet is intended to help you to identify the most common 
plants in our region.   

Objectives:  
Upon completion of the program, students will be able to… 
1. Identify 18 native trees, shrubs and/or wildflowers found in the Sierra 
Nevada by site, characteristics and habitat. 
2. Describe unique characteristics and seasonal changes for different 
plants. 
3. Use new vocabulary terms. 

Materials 
Journals 
The SWEP Jr. Botanist student journals are an easy way for students to 
record their progress as they go through the Jr. Botanist program.  The 
journal contains fun field games and learning activities for students.   
Incorporate these into your plant lesson to help students learn more 
about plants. When they have completed the program, the journal can 
be used as a future reference guide to the plants they have learned.  Use 
the SWEP Jr. Botanist journal or make your own.   
 
Tree Cookie Necklaces and Beads 
The ‘tree cookie’ is a small round of wood used as a name tag in the Jr. 
Botanist program. Students use colored markers to write their name 
and decorate their tree cookie.  As students learn three tree species, 
they earn a colored bead to put on their tree cookie necklace, starting 
with red. There are 6 levels (red, orange, yellow, green, blue and pur-
ple).  When they have learned 18 plants, they will have earned a rain-
bow of beads.   

Implementation 
The Jr. Botanist program has been designed for use in a variety of set-
tings.  It is perfect for classrooms, day camps, scouts and community 
groups.  Wherever you are implementing the program you should start 
with the 3 most dominant tree and/or shrub species in the area. The 
plants included in this book are intended to provide a starting point for 
a program at your school or study site. 

Welcome to Jr. Botanist 
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NOTES 
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Vocabulary 

Bark—The outer layer of a woody stem (tree).  Bark can be de-
scribed by patterns: smooth, furrowed (with rectangular ridges), 
scaly (peeling horizontally), flaky (small thin flakes) plated (large 
thick flakes). 
Botanist—A person who studies plants. 
Botany—The study of plants. 
Bundle—A group of things bound together. 
Catkin—A flower made up of many  spike-like small flowers; 
usually droops down.  Willow, alder, aspen and other deciduous 
trees. 
Conifer—Trees that bear cones, most are evergreen.  Pines, firs, 
cedar. 
Crown—The uppermost part of a tree. 
Deciduous—Trees that lose their leaves in the Fall. 
Dichotomous key—A series of paired statements used in plant 
identification.   
Evergreen—Remaining green all year. 
Flora—The plants growing in a region. 
Native plants—Plants believed to be in an area prior to the be-
ginning of recorded history in the area.   
Riparian—A wet area, usually including a creek and wet areas 
near the creek.  
Upland—forest areas out of the riparian zone. 
Shrub—smaller than a tree with many woody stems branching 
out near the ground. 
Sierra Nevada—the 400 mile mountain range in California.  
Means ‘Snowy Mountain’ in Spanish. 
Stem—the plant part that supports the leaf or needles. 
Specimen—A sample to represent something larger. 
Tree—A woody plant with one or a few massive trunks and an 
elevated crown (top). 
Trunk—The main stem of a tree. 
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10 Easy Steps! 
1. Introduce 3 trees at a time. Start with the most dominant species of 
tree in your area.  It is common to start with pines and firs. 
2. When introducing a new plant, have students observe the plant, either 
in the field or in the classroom (bring in fresh samples of the cones, nee-
dles, leaves, flower, etc.).  
3. Have students write observations in their journal.  Encourage them to: 
use botanical vocabulary; draw their plant; write three clues to help them 
remember their plant. 
4. In the field use the small whiteboard* as a visual aid for writing vo-
cabulary words, drawings of needles, diagrams, descriptions, etc. 
5. As a group form a list of ‘facts’ that everyone can write down about 
this plant.  Every student does not have to have the same facts or clues, 
but be sure that what they do write in their journals under ‘facts’ are about 
the size, color, or habitat of the plant. 
6. Have students use the ruler on their journals to measure the size of 
leaves, needles, cones, etc. 
7. Have students write clues to their plant.  These are metaphors, similes 
and first person statements to help students remember the plant in their 
own way.  The needles look like… the sugar pine is a pillar of strength in 
the forest…I have bark that smells like vanilla…etc. 
8.  Use the Jr. Botanist field manual to help you with identification vo-
cabulary,  facts and clues. 
9. Test students on three plants at a time; see page 19 for assessment 
ideas, 
10. Have Fun! 
 
NOTES: 
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Plant Identification Clues 
Habitat Zones Habitat zones will help students get a sense of where cer-
tain plants are most likely to be found.  Some areas are hot and dry; others 
wet and soggy.  Plants are adapted to the different soils, slopes, water avail-
ability and elevations of the Sierra.  See page 22 for complete zone descrip-
tions. 
 
Leaves:  Leaf edges, arrangement and shape are important for deciduous 
tree identification.  

 
 
 
 
 
 
 

Needles: Needles are evergreen  leaves (they photosynthesize) that are 
stiff, round or flat,  jointed or smooth and fleshy. Needles are described as: 
Single, needle is attached directly to the branch; Bundled, needles are at-
tached to the branch in a sheath in groups of two or more; Scales, needle-
like leaves that are flat or round; jointed or smooth. 
 

 
 
 
 
 

 
 

Scales; cedar, juniper Bundled; pines  Single; firs, hemlock 

    
Smooth,  

Entire 
Finely  

Serrated 
Doubly  

serrated  
 

Lobed 

Leaf edges 

A. Simple leaves 
located opposite 
each other on the 
twig,  
 

C. Compound 
leaves located 
opposite each 
other on the twig 
 

D. Compound 
leaves located 
alternately on the 
twig  

B. Simple leaves 
located alternately  
on the twig 

Leaf Arrangement 

Leaf Shapes 
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Activity: Scavenger Hunt 

 
Work as a team to find specimens (samples) of as many trees and 
shrubs as possible for the clues below. 
 
1. Find a tree with needles in bundle of three. 
2. Find a tree with needles in bundle of five. 
3. Find a tree with needles in bundles of two. 
4. Find a tree with single needles coming off a stem. Looks like a 
Christmas tree. 
5. Find a tree trunk that smells like vanilla or butterscotch. 
6. Find a tree with heart shape leaves. 
7. Find an example of a coniferous tree and a deciduous tree. 
8. Find a prickly pinecone. 
9. Find a gentle pinecone. 
10. Find a cone growing on a branch. 
11. Find a leaf changing colors. 
12. Find a shrub with berries. 
13. Find a soft, fuzzy leaf. 
14. Find a leaf that’s been eaten by something. 
15. Draw a leaf! 



 

 

Service-Learning is an educational strategy by which young people learn 
more about themselves and their world through active participation in 
thoughtfully organized and meaningful service experiences that: meet 
real community needs; are coordinated in collaboration with the school 
and the community; are integrated into the student’s academic 
curriculum so that service goals and learning goals blend together and 
enrich each other. 
 
Propagating native plants for restoration projects 
Best Management Practices (BMP’s)  
 Willow staking for erosion control 
 Planting native plants for erosion control and habitat  
 enhancement 
Forest Health:  
 Baseline data collection – ID and Mapping activity   
 Tree Thinning for Defensible Space. 
 Weed Removal 
Public Outreach: 
 Create an interpretive trail on the schoolyard 
 Contribute to a Jr. Botanist web-site 
 Make brochures, posters, bookmarks etc. that promote use of 
native plants 

 
 

Page 20 

Other Activities 
 
1. Using hand lenses, have students look closely at various parts of 

the plant; have them write three things that describe what they 
see.  Example: it looks like...it reminds me of… 

2. Have students draw individual parts of the plant, cone, or flower 
3. Give students 3x5 cards to make their own clues for the plants. 

they are learning.  Have them quiz each other. 
4. Have students search for different leaf shapes, draw them and 

label them.  
5. Use the activities in the SWEP Jr. Botanist journal to help students 

learn more about botany! 

Service Learning Project Ideas 
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Flowers: count the number and arrangement of petals; flowers are 
described as either symmetrical or asymmetrical.  A catkin is a type of 
flower commonly found on willow, alder, aspen and cottonwood.   

 
 
 
 
 
 
 
 
 

Fruit: Fruit contain seeds; cones, berries, nuts, pods, fleshy fruit (apple) 
are examples of fruits. Seeds are adapted to be dispersed by either wind, 
water or animals.   
 
Bark: Bark can be described by patterns: smooth, furrowed (with 
rectangular ridges), scaly (peeling horizontally), flaky (small thin flakes) 
plated (large thick flakes). 

 
Trees, Shrubs and Wildflowers 
Conifers: 
Conifers are cone bearing trees.  Pine, fir, cedar, juniper, spruce, cypress, 
hemlock, sequoia, and redwoods are all conifers.  Conifers are evergreen. 
 
Deciduous Trees/Shrubs: 
Deciduous trees and shrubs loose their leaves in the fall.  They are 
dormant in winter.  Shrubs have several woody stems and can be at 
ground level or quite tall.  Trees have one central stem or trunk.  
 
Wildflowers: 
Wildflowers are annual plants that reproduce and grow new plants each 
year.  Their stems are soft (not woody) and they are herbaceous.  Find 
them in the spring and summer in the high elevations. 
 

Alder and willow 
catkins 
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Zones of the Tahoe Area 
 
Sagebrush/Scrub Zone-Valley floors and surrounding foothills. 
The sagebrush/scrub zone consists of primarily non-native species, such as 
cheatgrass and downy brome, introduced by the westward expansion. After 
livestock consumed native bunch grass, the unappetizing sagebrush was 
allowed to fill in vacant spots where native grass once flourished. 
 
Pinyon-Juniper Zone-Beginning around 5,000 to 8,000 ft. elevation 
The pinyon-juniper zone harbors extensive woodlands of single-leaf pinyon 
pine and lesser amounts of sierra juniper. Sagebrush can also be found in 
this zone. 
 
Montane Zone-6,230 (lake level)-8,000 ft. elevation 
Largest zone in the Lake Tahoe Basin, contains the largest amount of plant 
types.  
 
Alpine Zone-Above timberline; extreme upper elevations of the Tahoe 
Sierra, the upper most slopes of Mt. Rose and Freel Peak. 
 
Riparian Zone- comes from the latin term ‘ripa’ meaning river bank The 
last of the classifications within the Tahoe area. With additional moisture 
provided by perennial streams, lush foliage along the banks include 
deciduous trees and shrubs. 
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Students can be tested in the field or in the classroom.  The main pur-
pose of the test is for the student to be able to demonstrate their 
knowledge about the plants.  We suggest using at minimum, two, of the 
following assessments. 
Classroom: 
♦ Have fresh specimens that students must identify by  sight.  Use 

cones, needles, leaves, bark, fruit, etc. Give the specimen a number 
and have students record the name of the plant.  Have them write 
one to three reasons why they think they are right. Have them 
match the clue cards with the specimen. 

♦ Use clue cards to have students see if they know the plant based on 
the clues.   

Field Assessment: 
♦ Number trees or plants; have students record what they think it is 

with one or more reasons why. 
♦ Scavenger hunt; have students find whole plants or parts of plants 

or other evidence of the plants you are testing. 
♦ Have students lead you on a nature walk to identify the trees/ 

shrubs they know.  
 The table below can be used to record individual student pro-
gress.  When they are tested, the person testing them should initial and 
date the personal plant record.  Copy and paste this into your own stu-
dent journal.    

Assessment 

Identification 
Level 

Plant 
Name 

Plant 
Name 

Plant 
Name 

Date 
Level 

Achieved 
Level 1 
RED 

        

Level 2        
ORANGE 

        

Level 3        
YELLOW 

        

Level 4 
GREEN 

        

Level 5 
BLUE 

        

Level 6       
PURPLE 

        

Jr. Botanist Personal Record 



 

 

♦ A purple flower that grows as a ground 
cover or shrub. 

♦ The purple flowers are produced in dense 
or open whorls on an erect spike. 

♦ he leaves are made with many blades to 
form a “starfish” around the stem.  

LUPINE 

MULE EAR 

♦ The yellow composite flowers 
belongs to the sunflower family. 

♦ The leaves have many hairs and look 
like mule ears. 

♦ Mule Ears grow in meadows and on 
sunny hillsides. 
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CLUES: 
♦ Needles about as long as a pencil 
♦ Bark smells like vanilla 
♦ ‘Gentle Jeffery’ cone 

JEFFERY PINE 

FACTS: 
Habitat:: Upland Forest 
Needles: 
♦ Evergreen 
♦ Bundles of 3 
♦ 5-10 inches long 
Cones: 
♦ 5-10 inches long 
♦ Cone prickles turned under 
Bark: 
♦ Reddish brown 

FACTS: 
Habitat:: Upland Forest 
Needles: 
♦ Evergreen 
♦ Bundles of 2 
♦ 11/4—23/4 inches  long 
Cones: 
♦ 3/4-2 inches long 
Bark: 
♦ Light brown, thin, scaly 
 
 

LODGEPOLE PINE 
CLUES: 
♦ Likes ‘wet feet’ 
♦ Usually at the edge of wetland and 

upland areas 
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PONDEROSA PINE 
FACTS: 
Habitat:: Montane 
Needles: 
♦ Evergreen 
♦ Bundles of 3 
♦ 4-8 inches  long 
Cones: 
♦ 2-6 inches long 
♦ Cone prickles turned outward 
Bark: 
♦ Yellowish reddish brown 
 

CLUES: 
‘Prickly Ponderosa’ cones 

SUGAR PINE 

FACTS: 
Habitat:: Monatane  
Needles: 
♦ Evergreen 
♦ Bundles of 5 
♦ 21/2-4 inches 
Cones: 
♦ 11-18  inches long 
♦ Hanging down on long stalks 
Bark: 
♦ Brown or grey  

CLUES: 
♦ ‘King of Pines’ 
♦ Longest cones of all pines 

 

 

THIMBLEBERRY 
CLUES: 
♦ The leaves are as big as and shaped like an 

open palm 
♦ Thimbleberries can be eaten and are made 

into jam 
♦ Resembles a cultivated raspberry 
♦ Edible and sweet 

COLUMBINE 

♦ A beautiful orange and yellow 
flower that grow near streams. 

♦ The flowers have 5 spurs that 
create a crown over the 5 petals 
that hang below. 

♦ Hummingbirds love them. 
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FACTS:  
Habitat Zone: Riparian-montane  
zones; moist places, such as stream 
sides 
Leaves:  
♦ Deciduous 
♦ Alternate and lobed 
♦ 2-7” 
♦ Long and wide, coarsely 
serrated 
♦ Slightly hairy above, downy 

beneath 
Flowers: 
♦ 1-2” across 
♦ White, open, terminal cluster 
      5 petals, elongate tips 
♦ Yellow blossom 
Fruit: 
♦ Bright red berry 



 

 

SAGEBRUSH CLUES: 
♦ Has a strong, pungent smell 
♦ Used in Native American ceremonies 

CLUES: 
♦ Fruit is a good source of energy and 

protein for animals; called a ‘Rose Hip’ 
♦ The hips or fruit of any wild rose may be 

eaten and made into jams or jellies 
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FACTS:  
Habitat Zone: Sagebrush/scrub also 
Pinyon/juniper up to Alpine zone; 
Valley floors and surrounding 
foothills 
 
Leaves:  
♦ Deciduous 
♦ Gray green in color 
♦ Shaped like a small mouse’s 

footprint with 3 toes 
Flowers: 
♦ Yellow blossom 
 

FACTS:  
Habitat Zone: Montane and Pinyon/
Juniper zones; Woods and open 
places in the mountains 
 
Leaves:  
♦ Deciduous 
♦ Compound 
♦ 1-3” 
♦ 5-9 ovate leaflets 
♦ Sharply toothed on edges 
Flowers: 
♦ 2-3” 
♦ Wide with 5 petals 
♦ Pink with yellow stamens 
Fruit:  
♦ Berrylike 
♦ Long, round, smooth and 

reddish purple 
Twigs: 
♦ Thorny 

WILD ROSE 
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WESTERN WHITE PINE 

FACTS: 
Habitat:: Montane 
Needles: 
♦ Evergreen 
♦ Bundles of 5 
♦ 2-4 inches  long 
Cones: 
♦ 5-9inches long 
♦ Cylindrical; yellow brown 
Bark: 
♦ Gray; smooth, becoming 

furrowed into rectangular 
scaly plates 

 

CLUES: 
♦ Cones look like small sugar pine 
♦ Higher elevations 
♦ Likes moist soil 

INCENSE CEDAR 

FACTS: 
Habitat:  Monatane 
Leaves::  
♦ Evergreen 
♦ Scalelike and flat 
♦ Aromatic 
Cones: 
♦ 3/4”-1”  
♦ Oblong shape 
♦ Hang at end of twigs 
 
Bark: 
♦ Reddish brown; thick 
♦ Hangs in shreds 
♦ Deeply and irregularly 

furrowed 

CLUES: 
♦ Most pencils are made from this 

tree 
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RED FIR 
FACTS: 
Habitat:: Montane 
Needles: 
♦ Evergreen 
♦ Single needles on stem 
♦ 4 sided 
♦ 3/4-11/2  inches long 
Cones: 
♦ 6-8 inches long 
♦ Upright on topmost twigs 
Bark: 
♦ Thick; reddish brown 
♦ Deeply furrowed 

CLUES: 
♦ Named for its bark 
♦ Early mountaineers used the  boughs 

for beds 

WHITE FIR 
FACTS: 
Habitat Zone: Montane; moist soils 
Needles:  
♦ Single needles on stem 
♦ 11/2-21/2 inches 
♦ Flat; curved upward on upper 

branches 
♦ Spread on stems at almost 

right angles 
Cones: 
♦ 3-5 inches 
♦ Upright on topmost twigs 
 
Bark: 
♦ Light gray 
♦ Very thick near base and 

furrowed 

CLUES: 
♦ Branches generally from base of 

tree to top 
♦ Cylindrical shape 

 

 

MANZANITA CLUES: 
♦ Following a fire, the shrub is able to 
regenerate rapidly by sprouting new 
shoots from its root crown 
♦ Provides important browse for deer, 

birds as well as bears 

BITTERBRUSH 
CLUES: 
♦ A woody shrub 
♦ Important food for wildlife 
♦  reaches seed-bearing age in 8 to 10 

years 
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FACTS: 
Habitat Zone: Montane; open conifer 
forests, especially burned or logged 
areas 
Leaves:  
♦ Evergreen 
♦ 1-11/4” long;  nearly round 
♦ Generally smooth and bright 

green 
♦ Waxy 
Flowers: 
♦ Pinkish 
♦ Urn-shaped in branched clusters 
Fruit: 
♦ Smooth, dark brown berry 
♦ Edible 
Bark  
♦ Smooth 
♦ Orange or reddish brown on 

older branches 

FACTS: 
Habitat Zone: Sagebrush, pinyon, 
montane and alpine zones 3,100 to 
10,000 feet in elevation; widespread 
Leaves:  
♦ Evergreen and alternate 
♦ Leaf tip is 3-lobed 
♦ Underside of the leaf is densely 

white-woolly 
Flowers: 
♦ Yellow; 5 spatula-shaped petals 
Fruit:: 
♦ A spindle-shaped seedpod with a 

tapering hairy beak 
Twigs: 
♦ Gray to brown, with many short, 
spur-like branchlets 
♦ Hairy at first and losing hair 

towards tip. 



 

 

CURRANT 
CLUES: 
♦ Berries are edible and are used in 

jams and jellies 
♦ Berries are important food for 

wildlife 

SNOWBERRY 
CLUES:  
♦ Groundcover shrub 
♦ Important winter food source for 

quail, pheasant, and grouse, but is 
considered poisonous to humans 
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FACTS: 
Habitat Zone: Upslope to Pinyon/
Juniper zone; dry, rocky habitats  
Leaves:  
♦ Alternate 
♦ ½-1” 
♦ Clustered on short branchlets 
♦ Lobed, glossy green and finely 

haired beneath 
Flowers: 
• White, creamy or pinkish 
♦ Grow down and in groups 
Fruit: 
♦ Bright red or blue berry 
Bark: 
♦ Gray or brown 
♦ Smooth, hairless 

FACTS: 
Habitat Zone:  
Leaves:  
♦ Deciduous 
♦ Round green leaves 
♦ 1.5–5 cm long, rounded, entire 
or with one or two lobes at the base 
Flowers: 
♦ Small, greenish-white to pink 
♦ Small clusters of 5–15 together 
Fruit: 
♦ Conspicuous, 1–2 cm in 
diameter 
♦ Soft, varying from white to pink 

to red 
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ALDER 

CLUES: 
♦ Likes wet feet 
♦ Cones the size of peanuts 
♦ Leaves have ‘teeth’ 

FACTS: 
• Habitat Zone: Riparian; banks 
of streams, lakes, canyons 
 Leaves:  
♦ Deciduous 
♦ Alternate; in 3 rows 
♦ Ovate, wavy-lobed and doubly 

saw-toothed 
♦ Dull dark green above, light 

yellowish green  
Flowers: 
♦ Catkins 
Cones: 
♦ 1/2-3/4” 
Bark: 
♦ Gray, becoming reddish gray 
♦ Thin, smooth and scaly 

JUNIPER 
FACTS: 
Habitat: Upland forest; rocky soils 
Leaves:  
♦ Evergreen 
♦ 1/16” 
♦ Scale-like and round 
Cones: 
♦ Bluish gray berries w/ strong 

smell 
Bark: 
♦ Reddish brown 
♦ Furrowed; shreddy 

CLUES: 
♦ Grows on wind swept mountain 

sides 
♦ Often not very tall, despite age 
 



 

 

QUAKING ASPEN 
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COTTONWOOD 
CLUES: 
♦ An indicator of permanent water and 
shade 
♦ Horses and beavers like to feed on bark 
♦ Hopi Indians carve cottonwood roots 

into kachina dolls, the representation of 
supernatural beings 

♦ The seeds look like cotton balls blowing 
in the wind 

 

FACTS: 
Habitat Zone: Riparian; wet soils 
along streams 
 Leaves:  
♦ Deciduous 
♦ Alternate; 2-3” 
♦ Broadly triangular, often 
broader than long 
♦ Shiny yellowish-green 
Flowers: 
♦ catkins 
♦ long, reddish 
Bark: 
♦ Gray 
♦ Thick, rough, deeply furrowed 

FACTS: 
♦ Habitat Zone: Riparian; moist 
soils 
 Leaves:  
♦ Deciduous 
♦ Alternate; 1-3” 
♦ Nearly round, abruptly short  
       pointed, finely serrated 
♦ Green, turning yellow in fall 
Flowers: 
♦ Catkins; fuzzy 
♦ Blooms in early spring before 

leaves 
Bark: 
♦ Smooth and white 

CLUES: 
♦ Called ‘Quaking’ because of the 

way the leaves move in the wind 
♦ Grows in groups 

 

 

CLUES: 
♦ Branches used by the Native 

Americans for bows and arrows, 
toothbrushes, and dream catchers 
and baskets 

DOGWOOD 

WILLOW 
Clues: 
♦ Used to make furniture 
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FACTS: 
♦ Habitat Zone: Riparian; moist 
soils 
 Leaves:  
♦ Deciduous 
♦ Alternate 
♦ Typically elongated 
♦ Frequently with serrated      
margin 
Flowers: 
♦ Catkins; fuzzy 
♦ Blooms in early spring before 

leaves 
Fruit:  
♦ Small, cylindrical  capsule  
Bark: 
♦ Dark brown, reddish and 

orange  

FACTS: 
Habitat Zone: Riparian/Montane; 
moist soils; in  thickets and in under 
story of forests. 
Leaves:  
• Opposite 
• 1-31/2 “ long  
• Ovate 
• Four to seven pairs slightly 
offset 
Flowers: 
♦ Small, white 
Fruit: 
♦ White berries 
Bark: 
♦ Gray or brown; Twigs are dark 

red to purple 
♦ Smooth or slightly furrowed 

into flat plates 


