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Flower phenophases

Mountain laurel flower buds are organized in inflorescences that form in late summer or fall 
(Image 13) and generally remain dormant until spring after leaf growth has begun. Once the 
tiny flower buds in the inflorescence begin swelling (Image 14, white arrows), the “Flowers or 
flower buds” phase has begun. Report “yes” for this phenophase when flower buds begin swell-
ing and continue reporting “yes” until the last flower is withered or dried. If you are unsure 
whether you see swelling flower buds, you can wait until you see a white or pink flower petal 
begin to emerge from the bud before reporting “yes” for “Flowers or flower buds”.

The “Open flowers” phenophase begins when reproductive parts become visible and ends when 
the last flower is withered or dried. If you look closely, you might catch the unique pollination 
engineering of this species’ flowers. As the flower opens, the anthers are tucked into tiny pock-
ets of the flower. When an insect alights, the anthers are released and spring loose to ensure the 
pollinator gets covered with pollen.

Tiny flower buds begin swell-
ing after new leaves start to 
emerge.

Kalmia latifolia
(mountain laurel)

Dormant flower buds in 
an inflorescence sit inac-
tive on the plant over the 
winter.

As flower buds grow larger, the white or pink flower petals 
look somewhat like pleated ballons inflating (Image 16). 
Eventually they split open to expose reproductive parts 
(Image 17).

Male and female reproductive parts emerge from the center of a 
cup-like flower. Male anthers are initially tucked into pockets (Image 
18, black arrow) around the inside of the flower until they spring 
loose when touched by an insect pollinator.

Spent flower. The petals 
have withered and the 
flower is no longer fresh.

FLOWERS OR FLOWER BUDS

OPEN FLOWERS

FLOWERS OR FLOWER BUDS
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Once a capsule has opened 
far enough, seeds will start to 
shake out as the wind blows. 
Report “yes” to “Recent fruit or 
seed drop” if you see an open 
capsule that is likely to have lost 
some or all of its tiny seeds since 
your last visit.
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Fruit phenophases 

When a mountain laurel flower has been fertilized and the wilted and dried 
petals fall off, a round, green, fuzzy ovary—with the flower style still at-
tached—becomes apparent (Image 20). This fruit capsule does not get much 
larger, but the style eventually dries and falls off as the fruit develops.

The Nature’s Notebook fruit definition reads “For Kalmia latifolia, the fruit 
is a small capsule that changes from green to reddish to brown and splits 
open to expose the seeds. A fruit is considered ripe when it has turned 
brown and has split open to expose the seeds. Do not include empty cap-
sules that have already dropped all of their seeds.”

When out of reach, it can be very difficult to determine whether mountain 
laurel fruit capsules still contain seeds once they have split open. In this case 
you may need to report “?” for the fruit phenophases.

Kalmia latifolia
(mountain laurel)

The flower’s petals have dried (Image 20, white arrow) a round, green ovary is now 
visible (Image 20, yellow arrow). The ovary has entered the “Fruits” phenophase. 
Styles remain attached to the fruits while they develop (Image 21, white arrows).

A fruit is ripe when it has dried to a brown color and starts 
to split open along the seams of the five valves in the cap-
sule, creating a star pattern.

Fruits change from green to 
reddish and the styles dry 
out (white arrows). A fruit 
is not considered ripe until 
the capsule dries enough to 
split open.

Empty capsules that have 
dropped all their seeds 
should not be included in 
the “Fruits” or “Ripe fruits” 
phenophases.

FRUITS

RECENT FRUIT OR SEED DROP

FRUITS

RIPE FRUITS
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SEASONAL PROGRESSION OF PHENOPHASES 
Spring Fall

Salal is a creeping to upright ever-
green subshrub to shrub found in 
the Pacific Northwest that can form 
dense, impenetrable thickets. New 
leaves emerge in spring, followed 
inflorescences that display a string of 
showy, bell-like, white or pink flow-
ers that are insect-pollinated. Fruits 
are fleshy and berry-like, ripening to 
purple-black during the summer and 
remaining on the plant until they 
drop on their own or are found and 
eaten by wildlife.

210  THE PLANT FUNCTIONAL GROUPS                      TREE/SHRUB—EVERGREENPHENOPHASE PRIMER FOR PLANTS

An approximate phenological timeline for Nature’s Notebook 
observations of Gaultheria shallon (salal)

BREAKING LEAF BUDS

FLOWERS OR FLOWER BUDS

OPEN FLOWERS

FRUITS

RIPE FRUITS

RECENT FRUIT 

OR SEED DROP

YOUNG LEAVES

Phenological characteristics of note:

•	 scaled leaf and floral buds are 
separate

•	 bracts appear from leaf buds 
before the first true leaf

•	 bell-like flowers are arranged on 
a stem-like inflorescence

•	 new leaves emerge before flower-
ing

•	 flowers have only a small opening 
to allow pollinators inside

•	 fruit ripeness indicated by color 
change



1 2

3 4 5 6

211  THE PLANT FUNCTIONAL GROUPS                      TREE/SHRUB—EVERGREENPHENOPHASE PRIMER FOR PLANTS

Dormant and swelling buds. While leaf buds are dormant (Image 1) or newly 
active and swelling (Image 2), report “no” for “Breaking leaf buds” until the 
bud scales split apart enough that a green leaf-like tip (technically a bract) 
emerges at the tip of the bud (Image 3). 

Although leaves are present on the plant year-round, there is a distinct period of 
growth in spring as dormant buds come to life. Salal has two types of buds—vegeta-
tive (leaf) and reproductive (floral). The buds look very similar and it is not always 
possible to tell what they contain until they open. When leaf buds open, a new stem 
with bracts and then new leaves emerges. When floral buds open, the stem of an 
inflorescence with bracts and individual flower buds emerges. Usually new leaves 
begin to emerge before floral buds become active.

Leaf phenophases 

“Breaking leaf buds” begins when leaf-like bract tips emerge (Image 3). Several 
bracts will appear on the elongating stem before the first true leaf—distinguished 
by its midvein—becomes visible. When at least one breaking leaf bud’s first true leaf 
has unfolded (Image 4), begin reporting “yes” for the “Young leaves” phenophase, 
and continue reporting “yes” until all leaves have become the color and texture of 
mature leaves on the plant. 

Once a leaf-like bract tip (Image 3, white arrow) is vis-
ible at the end of the broken bud, the “Breaking leaf 
buds” phase has begun. The bud remains in this pheno-
phase until the base of its first true leaf is visible where 
it attaches to the petiole (Image 4, white arrow). Report 
“yes” for this phenophase until all broken buds have a 
visible leaf base.

Gaultheria shallon
(salal)

Once the leaf base of the first true leaf becomes visible (Image 4, white arrow), the first leaf from 
the bud is considered “unfolded”. At this point, the bud has left the breaking stage and entered the 
“Young leaves” phenophase. In Image 5, a true leaf (white arrow) can be distinquished from bracts (yel-
low arrows) by its prominent midrib. 

BREAKING LEAF BUDS YOUNG LEAVES
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A plant remains in the “Young leaves” phase as new leaves grow larger. During this period, the young leaves (white ovals) are lighter in color than the dark green, mature 
leaves on the plant (yellow arrows). 

Young leaves (white oval) are now only slightly lighter in 
color and are almost indistinquishable from the darker 
green mature leaves (yellow oval) on the plant.

Full-size, mature leaves. The evergreen salal leaves live two to four 
years, occationally more, before dying.

YOUNG LEAVES

YOUNG LEAVES
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Flower phenophases

Salal has small, urn or bell-shaped flowers that are arranged in a line and 
hang downwards along an inflorescence stem (raceme). The inflores-
cences emerge from dormant floral buds (Image 13) after new leaves have 
emerged. Once floral buds begin swelling the “Flowers or flower buds” 
phase has begun. Report “yes” for this phenophase when floral buds begin 
swelling and continue reporting “yes” until the last flower is withered or 
dried. If you are unsure whether you see swelling floral buds, wait until 
you see white or pink flower buds develop along the raceme (Images 14-
15) before reporting “yes” for “Flowers or flower buds”.

The “Open flowers” phenophase begins when reproductive parts become 
accessible to pollinators through a small opening at the tip of the flower 
and ends when the last flower is withered or dried.

As the inflorescence emerges from a floral bud, tiny individual 
flower buds are cover by bracts. Flower buds (white arrows) 
become apparent as bracts (yellow arrows) fold away from the 
growing raceme. 

Flowers open when the fused petals that comprise the flower “bell” curl back at the tip to 
make an opening large enough for insect pollinators to enter (Image 17, white arrow). Viewing 
from underneath, the male and female reproductive parts are visible (Image 18, black arrow). 

Spent flower. The fused 
petals (the “bell”) have 
withered and dropped.

Gaultheria shallon
(salal)

Dormant flower 
buds.

Individual flowers hanging 
from the raceme have not 
yet opened. 

FLOWERS OR FLOWER BUDS

FLOWERS OR FLOWER BUDS

OPEN FLOWERS
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Fruit phenophases

When a salal flower drops its bell-like, fused pet-
als, the round, white, pink or greenish ovary—with 
the flower style still attached—becomes apparent 
(Image 21, white arrows). The ovary begins to 
develop into a fruit soon afterwards.

The Nature’s Notebook fruit definition reads “For 
Gaultheria shallon, the fruit is a berry-like, fleshy 
capsule that changes from green to red to bluish-
black or black-purple. A fruit is considered ripe 
when it has turned bluish-black or black-purple.”

Begin reporting “yes” for “Fruits” once you notice at 
least one ovary starting to swell and get larger (white 
arrows). The initally white or pink ovary starts to turn 
green when fruit development begins. Styles remain at-
tached to the fruits while they develop (yellow arrow).

As the fruits develop and get larger, they will change from green to red and other intermediary 
colors before reaching their ripened color of bluish-black or black-purple. 

Gaultheria shallon
(salal)

Ovaries become visible (white arrows) after the 
flower petals drop off.

A fruit is ripe when it has 
turned bluish-black or black-
purple. Ripe fruits may remain 
on the plant for an extended 
period of time before drop-
ping or being eaten by 
wildlife. 

Short stems that are miss-
ing fruits (white arrows)
since the last visit indicate 
recent fruit drop.

FRUITS

RIPE FRUITS

FRUITS

RECENT FRUIT OR SEED DROP
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5  Proboscidea parviflora—devil’s claw (Patty Guertin; CC BY-NC 4.0)

6  Lactuca sativa—lettuce (Gerald Holmes, California Polytechnic State University 
at San Luis Obispo, Bugwood.org, CC BY-NC 3.0 US)

7  Sorghum halepense—Johnson grass (Ohio State Weed Lab, The Ohio State 
University, Bugwood.org; CC BY-NC 3.0 US)

8  Summer annual Poaceae sprout (Patty Guertin; CC BY-NC 4.0)

9  Summer annual Poaceae sprout (Patty Guertin; CC BY-NC 4.0)

10  Eragrostis lehmanniana—Lehmann lovegrass (Saguaro National Park via Wiki-
media Commons; CC BY 2.0)

11  Digitaria californica—Arizona cottontop (Patty Guertin; CC BY-NC 4.0)

12  Setaria macrostachya—plains bristlegrass (Patty Guertin; CC BY-NC 4.0)

13  Carex sp.—sedge sprout (Patty Guertin; CC BY-NC 4.0)
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14  Juncus gerardii—saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

15  Juncus balticus—mountain rush (© bendingtree via iNaturalist.org; CC BY-NC 
4.0)

PAGES 20-21: AN OVERVIEW OF DORMANT AND SWELLING BUDS
1  Liquidambar styraciflua—sweetgum (JonRichfield via Wikimedia Commons; CC 
BY-SA 3.0)

2  Acer pseudoplatanus—sycamore maple (André Karwath aka Aka via Wikime-
dia Commons; CC BY-SA 2.5)

3  Quercus alba—white oak (© Hahn, Marlene via EOL; CC BY-NC-SA 3.0)

4  Acer saccharinum—silver maple (Rob Routledge, Sault College, Bugwood.org; 
CC BY 3.0 US)

5  Alnus viridis—green alder (Robert Vidéki, Doronicum Kft., Bugwood.org; CC 
BY-NC 3.0 US)

6  Fagus grandifolia—American beech (© 2002 Steven J. Baskauf via EOL; CC BY-
NC-SA 3.0)

7  Amelanchier utahensis—Utah serviceberry (Russ Kleinman, Western New 
Mexico University Department of Natural Sciences and the Dale A. Zimmerman 
Herbarium; for permission of image usage, see http://www.wnmu.edu/academic/
nspages/gilaflora/index.html)

8  Salix irrorata—dewystem willow (Russ Kleinman, Western New Mexico Univer-
sity Department of Natural Sciences and the Dale A. Zimmerman Herbarium; for 
permission of image usage, see http://www.wnmu.edu/academic/nspages/gila-
flora/index.html)

9  Salix sitchensis—Sitka willow (©2008 Keir Morse; CC BY-NC-SA 3.0)

10  Salix sp.—willow (Mary Ellen (Mel) Harte, Bugwood.org; CC BY-NC 3.0 US)

11  Viburnum lentago—nannyberry (Rob Routledge, Sault College, Bugwood.
org; CC BY 3.0 US)

12  Liriodendron tulipifera—tuliptree (© 2003 Steven J. Baskauf via EOL; CC BY-
NC-SA 3.0)

13  Fraxinus nigra—black ash (Rob Routledge, Sault College, Bugwood.org; CC 
BY 3.0 US)

14  Carya cordiformis—bitternut hickory (© Daniel Carter via EOL; CC BY-NC 3.0)

15  Viburnum lantanoides—hobblebush (© Susan Elliott  via EOL; CC BY-NC-SA 
3.0)

16  Callicarpus americana—American beauty-berry (Tubifex via Wikimedia Com-

mons; CC BY-SA 3.0)

17  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

18  Leucophyllum frutescens—Texas barometer bush (Frank Vincentz via Wikime-
dia Commons; CC BY-SA 3.0)

19  Buddleja marrubiifolia—woolly butterflybush (Ellen G. Denny; CC BY-NC 4.0)

20  Ficus citrifolia—wIld banyantree (© Reinaldo Aguilar via Flickr; CC BY-SA 3.0)

21  Ficus carica—edible fig (4028mdk09 via Wikimedia Commons; CC BY-SA 3.0)

22  Ficus carica—edible fig (Philmarin via Wikimedia Commons; CC BY-SA 3.0)

23  Platanus racemosa—western sycamore (Eugene Zelenko via Wikimedia Com-
mons; CC BY-SA 3.0)

24  Platanus wrightii—Arizona sycamore (Russ Kleinman, Western New Mexico 
University Department of Natural Sciences and the Dale A. Zimmerman Herbari-
um; for permission of image usage, see http://www.wnmu.edu/academic/nspages/
gilaflora/index.html)

25  Ailanthus altissima—tree of heaven (Paul Wray, Iowa State University, Bug-
wood.org; CC BY-NC 3.0 US)

PAGES 22-23: THE PHENOPHASE FOR BREAKING LEAF BUDS
1  Amelanchier arborea—common serviceberry (Ellen G. Denny; CC BY-NC 4.0)

2  Salix discolor—pussy willow (Ellen G. Denny; CC BY-NC 4.0)

3  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

4  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

5  Alnus incana—gray alder (Ellen G. Denny; CC BY-NC 4.0)

6  Vaccinium corymbosum—highbush blueberry (Ellen G. Denny; CC BY-NC 4.0)

7  Acer saccharum—red maple (Ellen G. Denny; CC BY-NC 4.0)

8  Rhododendron sp.—rhododendron (Ellen G. Denny; CC BY-NC 4.0)

9  Arctostaphylos sp.—manzanita (Patty Guertin; CC BY-NC 4.0)

10  Kalmia latifolia—mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

11  Toxicodendron radicans—eastern poison ivy (Rob Routledge, Sault College, 
Bugwood.org; CC BY 3.0 US)

12  Asimina triloba—pawpaw (Robert Gummi via Wikimedia Commons; Public 
domain)

13  Rhus glabra—smooth sumac (Rob Routledge, Sault College, Bugwood.org; CC 
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BY 3.0 US)

14  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

15  Rhus typhina—staghorn sumac (Ellen G. Denny; CC BY-NC 4.0) 

PAGES 24-29: AN OVERVIEW OF UNFOLDED LEAVES
1 - 3  Proboscidea parviflora—doubleclaw (Patty Guertin; CC BY-NC 4.0)

4 - 7  Podophyllum peltatum—mayapple (Ellen G. Denny; CC BY-NC 4.0)

8 - 9  Cornus canadensis—bunchberry dogwood (Ellen G. Denny; CC BY-NC 4.0)

10 - 12  Erythronium americanum—dogtooth violet (Ellen G. Denny; CC BY-NC 
4.0)

13 - 16  Fragaria virginiana—Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

17  Chimaphila umbellata—pipsissewa (© Joe Walewski via iNaturalist.org; CC 
BY-NC 4.0)

18  Chimaphila umbellata—pipsissewa (Bjoertvedt via Wikimedia Commons; CC 
BY-SA 3.0)

19  Chimaphila umbellata—pipsissewa (© owenclarkin via iNaturalist.org; CC BY-
NC 4.0)

20  Chimaphila umbellata—pipsissewa (Patty Guertin; CC BY-NC 4.0)

21  Zea mays—corn (Kembangraps via Wikimedia Commons; CC BY-SA 3.0)

22  Zea mays—corn (Howard F. Schwartz, Colorado State University, Bugwood.
org; CC BY 3.0 US)

23  Zea mays—corn (Amada44 via Wikimedia Commons; CC BY-SA 3.0)

24  Carex pilosa—hairy greenweed (©2007 Dr. Amadej Trnkoczy; CC BY-NC-SA 3.0)

25  Carex pilosa—hairy greenweed (©2007 Dr. Amadej Trnkoczy; CC BY-NC-SA 3.0)

26 - 27 Carex pensylvanica—Pennsylvania sedge (Ellen G. Denny; CC BY-NC 4.0)

28 - 29  Juncus gerardii—saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

30 - 33  Acer saccharum—sugar maple (Ellen G. Denny; CC BY-NC 4.0)

34 - 35  Alnus incana—gray alder (Ellen G. Denny; CC BY-NC 4.0)

36 - 37  Fraxinus americana—white ash (Ellen G. Denny; CC BY-NC 4.0)

38 - 41  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 
4.0)

42 - 43  Vaccinium corymbosum—highbush blueberry (Ellen G. Denny; CC BY-NC 
4.0)

44 - 45  Salix discolor—pussy willow (Ellen G. Denny; CC BY-NC 4.0)

46 - 49  Rhododendron sp.—rhododendron (Patty Guertin; CC BY-NC 4.0)

50 - 54  Kalmia latifolia—mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

55 - 58  Larrea tridentata—creosote bush (Patty Guertin; CC BY-NC 4.0)

59 - 61  Olneya tesota—desert ironwood (Patty Guertin; CC BY-NC 4.0)

62 - 64  Parkinsonia microphylla—yellow paloverde (Patty Guertin; CC BY-NC 4.0)

65 - 66  Acacia greggii—catclaw acacia (Patty Guertin; CC BY-NC 4.0)

67 - 69  Prosopis velutina—velvet mesquite (Patty Guertin; CC BY-NC 4.0)

75  Fouquieria splendens—ocotillo (© Sara N. Schaffer; CC BY-NC 4.0)

76  Fouquieria splendens—ocotillo (Frank Vincentz via Wikimedia Commons; CC 
BY-SA 3.0)

77  Fouquieria splendens—ocotillo (© Sara N. Schaffer; CC BY-NC 4.0)

78  Fouquieria splendens—ocotillo (© Sara N. Schaffer; CC BY-NC 4.0)

79  Fouquieria splendens—ocotillo (Leslie Seaton via Wikimedia Commons; CC BY 
2.0)

80  Fouquieria splendens—ocotillo (Patty Guertin; CC BY-NC 4.0)

81  Fouquieria splendens—ocotillo (© Sara N. Schaffer; CC BY-NC 4.0)

82  Fouquieria splendens—Ocotillo (© Jesse Rorabaugh via iNaturalist; CC BY 3.0)

83 - 86  Ceanothus greggii—Desert ceanothus (Patty Guertin; CC BY-NC 4.0)

PAGES 30-33: THE PHENOPHASE FOR LEAVES
1  Helianthus annuum—Common sunflowers (Amada44 via EOL; Public domain)

2  Maianthemum canadense—Canada mayflowers (Fungus Guy via Wikimedia 
Commons; CC BY-SA 3.0)

3  Penstemon sp.—penstemon (Patty Guertin; CC BY-NC 4.0) 

4  Penstemon palmeri—Palmer’s penstemon (Patty Guertin; CC BY-NC 4.0)

5  Penstemon sp.—penstemon (Patty Guertin; CC BY-NC 4.0)

6  Penstemon superbus—superb penstemon (Russ Kleinman, Western New Mexico 
University Department of Natural Sciences and the Dale A. Zimmerman Herbari-
um; for permission of image usage, see http://www.wnmu.edu/academic/nspages/
gilaflora/index.html)

7  Paspalum dilatatum—dallisgrass (Joseph M. DiTomaso, University of Califor-
nia—Davis, Bugwood.org; CC BY-NC 3.0 US)
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8  Setaria macrostachya—plains bristlegrass (Patty Guertin; CC BY-NC 4.0)

9  Carex obnupta—slough sedge (© Diana Lukinuk via iNaturalist.org; CC BY-NC-
SA 4.0)

10  Carex leptopoda—taperfruit shortscale sedge (©2008 Keir Morse; CC BY-NC-
SA 3.0)

11  Carex pensylvanica—Pennsylvania sedge (Ellen G. Denny; CC BY-NC 4.0) 

12 - 14  Juncus gerardii—saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0) 

15 - 17  Acer rubrum—red maple (Ellen G. Denny; CC BY-NC 4.0) 

18  Acer rubrum—red maple (Gaoyuan via Wikimedia Commons, CC BY-SA 3.0)

19 - 23  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 
4.0)

24 - 25  Prosopis velutina—velvet mesquite (Patty Guertin; CC BY-NC 4.0)

26  Prosopis velutina—velvet mesquite (© Sara N. Schaffer; CC BY-NC 4.0)

27  Prosopis velutina—velvet mesquite (Patty Guertin; CC BY-NC 4.0)

28 - 31  Olneya tesota—desert ironwood (Patty Guertin; CC BY-NC 4.0)

32  Quercus laurifolia—laurel oak (© Mike Ostrowski via iNaturalist.org; CC BY-
SA 4.0)

33  Quercus laurifolia—laurel oak (© Bruce Kirchoff via Flickr; CC BY 2.0)

34  Quercus laurifolia—laurel oak (© Mary Keim, via EOL; CC BY-NC-SA 2.0)

35  Quercus laurifolia—laurel oak (© Tom Palmer via iNaturalist.org; CC BY-NC 
4.0)

PAGES 34-35: THE PHENOPHASE FOR YOUNG LEAVES
1  Chimaphila umbellata—pipsissewa (Superior National Forest via Wikimedia 
Commons; CC BY 2.0)

2  Goodyera oblongifolia—western rattlesnake plantain (© seakay via iNaturalist; 
CC BY-NC-SA 3.0)

3  Sarracenia purpurea—purple pitcherplant (Copyright Daniel Carter via EOL; CC 
BY-NC 3.0)

4  Croton argyranthemus—healing croton (© Adam Arendell via iNaturalist.org; 
CC BY-NC 4.0)

5  Fragaria virginiana—Virginia strawberry (© magpax via iNaturalist.org; CC BY-
NC 4.0)

6  Asclepias subulata—rush milkweed (Patty Guertin; CC BY-NC 4.0)

7  Kalmia latifolia—mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

8  Larrea tridentata—creosote bush (Patty Guertin; CC BY-NC 4.0)

9  Quercus laurifolia (young leaves)—laurel oak (© Mary Keim; CC BY-NC-SA 2.0)

10  Quercus laurifolia (mature leaves)—laurel oak—common name (© Rolling 
Meadows Farm; CC BY-NC 4.0)

11  Ligustrum sinense—Chinese privet (©2005 Luigi Rignanese; CC BY-NC 3.0)

12  Chilopsis linearis—desert willow (© maggiegabq via iNaturalist.org; CC BY-NC 
4.0)

13  Acacia greggii—catclaw acacia (©Sara N. Schaffer; CC BY-NC 4.0)

PAGES 36-37: THE PHENOPHASE FOR INCREASING LEAF SIZE
1 - 6  Acer saccharum—sugar maple (Ellen G. Denny; CC BY-NC 4.0)

7 - 10  Vaccinium corymbosum—highbush blueberry (Ellen G. Denny; CC BY-NC 
4.0)

11 - 15  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

16  Hydrangea paniculata—panicled hydrangea (Ellen G. Denny; CC BY-NC 4.0)

17  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

PAGES 38-39: THE PHENOPHASE FOR COLORED LEAVES
1  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

2  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

3  Prunus serotina—black cherry (Ellen G. Denny; CC BY-NC 4.0)

4  Rubus sp.—blackberry (Ellen G. Denny; CC BY-NC 4.0)

5 - 7  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

8  Olneya tesota—desert ironwood (Patty Guertin; CC BY-NC 4.0)

9 - 13  Acer saccharum—sugar maple (Ellen G. Denny; CC BY-NC 4.0)

14  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

15  Fagus grandifolia—American beech (Famartin via Wikimedia Commons; CC 
BY-SA 4.0)

16  Acer rubrum—red maple (Ellen G. Denny; CC BY-NC 4.0)
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PAGES 40-41: THE PHENOPHASE FOR FALLING LEAVES
1  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

2  Acer saccharum—sugar maple (Ellen G. Denny; CC BY-NC 4.0)

3  Alnus incana—gray alder (Ellen G. Denny; CC BY-NC 4.0)

4  Cornus alternifolia—alternateleaf dogwood (Ellen G. Denny; CC BY-NC 4.0)

5  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

6 - 10  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

11  Acer saccharum—sugar maple (Ellen G. Denny; CC BY-NC 4.0)

12  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

PAGES 42-43: AN OVERVIEW OF REPRODUCTIVE (FLOWER AND 
FRUIT) PHENOPHASES
1  Vaccinium corymbosum—highbush blueberry (Ellen G. Denny; CC BY-NC 4.0)

2  Flower and Fruit Phenophases Timeline (Ellen G. Denny; CC BY-NC 4.0)

3 - 5  Vaccinium corymbosum—highbush blueberry (Ellen G. Denny; CC BY-NC 4.0)

PAGE 44: AN OVERVIEW OF DORMANT FLOWER BUDS
1  Forsythia x intermedia—showy forsythia (Ellen G. Denny; CC BY-NC 4.0)

2  Forsythia x intermedia—showy forsythia (AnRo0002 via Wikimedia Commons; 
CC0 1.0)

3  Forsythia x intermedia—showy forsythia (Ellen G. Denny; CC BY-NC 4.0)

4 - 7  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

8 - 12  Acer rubrum—red maple (Ellen G. Denny; CC BY-NC 4.0)

13 - 17  Alnus incana—gray alder (Ellen G. Denny; CC BY-NC 4.0)

PAGE 45: AN OVERVIEW OF MIXED BUDS
1  Oemleria cerasiformis—Indian plum (Jennifer Wheeler, BLM, Arcata Field Of-
fice; Public domain)

2  Acer rubrum—red maple (©2016 Keir Morse; CC BY-NC-SA 3.0)

3  Sambucus racemosa—red elderberry (© Sarah Carline via iNaturalist.org; CC 
BY-NC 4.0)

4  Magnolia stellata—star magnolia (Alpsdake via Wikimedia Commons; CC BY-SA 
3.0)

5  Acer negundo—boxelder (©2016 Keir Morse; CC BY-NC-SA 3.0)

6  Viburnum lantanoides—hobblebush (© Kent McFarland via Flickr; CC BY-NC 
2.0)

PAGES 46-47: AN OVERVIEW OF FLOWERS AND INFLORESCENCES
1  Flower illustration (Patty Guertin; CC BY-NC 4.0)

2  Inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

3  Kallstroemia grandiflora—Arizona poppy (Patty Guertin; CC BY-NC 4.0)

4  Magnolia x soulangiana—Chinese magnolia (Ellen G. Denny; CC BY-NC 4.0)

5  Verbascum thapsis—wooly mullein (Patty Guertin; CC BY-NC 4.0)

6  Lupinus sp.—lupine (Patty Guertin; CC BY-NC 4.0)

7  Prosopis velutina—velvet mesquite (Patty Guertin; CC BY-NC 4.0)

8  Yucca baccata—banana yucca (Patty Guertin; CC BY-NC 4.0)

9  Sambucus racemosa—red elderberry (Ellen G. Denny; CC BY-NC 4.0)

10  thistle (Patty Guertin; CC BY-NC 4.0)

11  Achillea millefolium—common yarrow (Patty Guertin; CC BY-NC 4.0)

PAGES 48-51: THE PHENOPHASE FOR FLOWERS OR FLOWER BUDS
1 - 6  Opuntia santa-rita—Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

7 - 8  Eschscholzia californica—California poppy (Patty Guertin; CC BY-NC 4.0)

9  Eschscholzia californica—California poppy (H. Zell via Wikimedia Commons; CC 
BY-SA 3.0)

10  Eschscholzia californica—California poppy (Eugene Zelenko via Wikimedia 
Commons; CC BY-SA 4.0)

11 - 12  Eschscholzia californica—California poppy (Patty Guertin; CC BY-NC 4.0)

13 - 18  Olneya tesota—desert ironwood (Patty Guertin; CC BY-NC 4.0) 

19 - 25  Kalmia latifolia—mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

26 - 30  Alnus incana—grey alder (Ellen G. Denny; CC BY-NC 4.0)

31  Alnus incana ssp. rugosa—speckled alder (Kenneth Dritz. USDA NRCS. 1995. 
Northeast wetland flora: Field office guide to plant species. Northeast National 
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Technical Center, Chester, PA. Courtesy of USDA NRCS Wetland Science Institute; 
Public domain)

32 - 34  Alnus incana—grey alder (Ellen G. Denny; CC BY-NC 4.0)

35 - 41  Prosopis velutina—velvet mesquite (Patty Guertin; CC BY-NC 4.0)

42  Quercus pacifica—Channel Island scrub oak (©2014 Steve Matson; CC BY-NC 
3.0)

43  Quercus rubra—northern red oak (Rob Routledge, Sault College, Bugwood.
org; CC BY 3.0 US)

44  Quercus imbricaria—shingle oak (© Gerrit Davidse, Tropicos.org. Missouri 
Botanical Garden. 22 Aug 2016 <http://www.tropicos.org/Image/100194018>; CC 
BY-NC-SA 3.0)

45  Arisaema triphyllum—jack in the pulpit (Meneerke bloem via Wikimedia 
Commons; CC BY-SA 3.0)

46  Arisaema triphyllum—jack in the pulpit (© Yuri Huta via Finding Species; CC 
BY-NC-SA 3.0)

47  Arisaema triphyllum—jack in the pulpit (© 2005 Steven J. Baskauf, http://bio-
images.vanderbilt.edu/; CC BY-NC-SA 4.0)

48  Celtis pallida—desert hackberry (Patty Guertin; CC BY-NC 4.0)

49  Celtis pallida—desert hackberry; male flowers (Patty Guertin; CC BY-NC 4.0)

50  Celtis pallida—desert hackberry; female flowers (Patty Guertin; CC BY-NC 4.0)

PAGES 52-53: AN OVERVIEW OF GRASS FLOWERS AND FLOWER 
HEADS
1  Grass inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

2  Sorghum halepense—Johnson grass (Tau’olunga via Wikimedia Commons; CC 
BY-SA 3.0)

3  Setaria ambigua—barbed bristlegrass (©2008 Luigi Rignanese; Creative Com-
mons Attribution-NonCommercial 3.0 (CC BY-NC 3.0)

4  Achnatherum hymenoides—Indian ricegrass (Dave Powell, USDA Forest Ser-
vice, Bugwood.org; CC BY 3.0 US)

5  Bothriochloa ischaemum—yellow bluestem (Petr Filippov via Wikimedia Com-
mons; CC BY 3.0)

6  Hordeum sp.—barley ( Alina Zienowicz via Wikimedia Commons; CC BY-SA 3.0)

7  Bromus tectorum—cheatgrass (©2008 Gary A. Monroe; Creative Commons 
Attribution-NonCommercial 3.0 (CC BY-NC 3.0)

8  Bouteloua gracilis—blue grama (©2008 Robert Sivinski; Creative Commons 
Attribution-NonCommercial 3.0 (CC BY-NC 3.0)

9  Setaria neglecta—African bristlegrass (©2011 Zoya Akulova; Creative Com-
mons Attribution-NonCommercial 3.0 (CC BY-NC 3.0)

10  Hordeum murinum—mouse barley (D. Walters and C. Southwick, CPHST, Bug-
wood.org; CC BY-NC 3.0 US)

11  Eragrostis pilosa—Indian lovegrass (D. Walters and C. Southwick, CPHST, Bug-
wood.org; CC BY-NC 3.0 US)

12  Setaria faberi—Japanese bristlegrass (D. Walters and C. Southwick, CPHST, 
Bugwood.org; CC BY-NC 3.0 US)

PAGES 54-57: AN OVERVIEW OF SEDGE FLOWERS AND FLOWER 
HEADS
1  Carex inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

2  Cyperus inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

3  Scirpus inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

4  Eriophorum inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

5  Carex barbarae—Santa Barbara sedge (Russell Huddleston; Public domain)

6  Carex concinna—low northern sedge (Rob Routledge, Sault College, Bugwood.
org; CC BY 3.0 US)

7  Scirpus pendulus—rufous bulrush (©2008 Keir Morse; CC BY-NC-SA 3.0)

8  Scirpus microcarpus—panicled bulrush (©2003 Steve Matson; CC BY-NC 3.0)

9  Cladium mariscoides—smooth sawgrass (Rob Routledge, Sault College, Bug-
wood.org; CC BY 3.0 US)

10  Cyperus esculentus—yellow nutsedge (© Kenneth Bader; CC BY-NC 4.0)

11  Eriophorum virginicum—tawny cottongrass (Rob Routledge, Sault College, 
Bugwood.org; CC BY 3.0 US)

12  Eriophorum crinigerum—fringed cottongrass (© Chloe and Trevor Van Loon 
via iNaturalist.org; CC BY 4.0)

13  Carex luzulina var. ablata—woodrush sedge (©2010 Keir Morse; CC BY-NC-SA 
3.0)

14  Carex pendula—drooping sedge (Franz Xaver via Wikimedia Commons; CC 
BY-SA 3.0)

15  Carex concinna—low northern sedge (Rob Routledge, Sault College, Bug-
wood.org; CC BY 3.0 US)
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16  Carex sprengelii—long--beaked sedge (©2016 Keir Morse; CC BY-NC-SA 3.0)

17  Carex stipata var. stipata—owlfruit sedge (©2008 Keir Morse; CC BY-NC-SA 
3.0)

18  Carex scabrata—eastern rough sedge (Rob Routledge, Sault College, Bug-
wood.org; CC BY 3.0 US)

19  Carex breweri—Brewer’s sedge (©2010 Keir Morse; CC BY-NC-SA 3.0)

20  Schoenoplectus lacustris—lakeshore bulrush (Fabelfroh via Wikimedia Com-
mons; CC BY-SA 3.0)

21  Schoenoplectus americanus—chairmaker’s bulrush (©2009 Robert Sivinski; CC 
BY-NC 3.0)

22  Schoenoplectus pungens—common threesquare (Rob Routledge, Sault Col-
lege, Bugwood.org; CC BY 3.0 US)

23  Schoenoplectus acutus—hardstem bulrush (R. C. Brody; Public Domain)

24  Scirpus pendulus—rufous bulrush (©2008 Keir Morse; CC BY-NC-SA 3.0)

25  Cladium mariscoides—smooth sawgrass (Rob Routledge, Sault College, Bug-
wood.org; CC BY 3.0 US)

26  Cladium californicum—California sawgrass (USDI Bureau of Land Manage-
ment, United States, NV, Clark Co.; Public domain)

27  Cyperus esculentus—yellow nutsedge (© Kenneth Bader via iNaturalist.org; 
CC BY-NC 4.0)

28  Cyperus eragrostis—tall flatsedge (©2008 Keir Morse; CC BY-NC-SA 3.0)

29  Eriophorum vaginatum—tussock cottongrass (Rob Routledge, Sault College, 
Bugwood.org; CC BY 3.0 US)

30  Eriophorum vaginatum in flower—tussock cottongrass (Krzysztof Ziarnek via 
Wikimedia Commons; CC BY-SA 3.0)

31  Eriophorum vaginatum in fruit—tussock cottongrass (Rob Routledge, Sault 
College, Bugwood.org; CC BY 3.0 US)

PAGES 58-59: AN OVERVIEW OF RUSH FLOWERS AND FLOWER 
HEADS
1  Rush inflorescence illustration (Patty Guertin; CC BY-NC 4.0)

2  Juncus xiphioides—Iris-leaved rush (©2009 Keir Morse; CC BY-NC-SA 3.0)

3  Juncus laccatus—shiny rush (©2007 Steve Matson; CC BY-NC 3.0)

4  Juncus ensifolius—swordleaf rush (©2008 Keir Morse; CC BY-NC-SA 3.0)

5  Juncus dubius—mariposa rush (©2015 Keir Morse; CC BY-NC-SA 3.0)

6  Juncus bufonius—toad rush (©2011 Jorg & Mimi Fleige; CC BY-NC 3.0)

7  Juncus bolanderi—Bolander’s rush (©2003 Steve Matson; CC BY-NC 3.0)

8  Juncus longistylis—long-styled rush (©2015 Keir Morse; CC BY-NC-SA 3.0)

9  Juncus chlorocephalus—greenhead rush (©2003 Steve Matson; CC BY-NC 3.0)

10  Juncus balticus—Baltic rush (©2008 Keir Morse; CC BY-NC-SA 3.0)

11  Juncus chlorocephalus—greenhead rush (©2012 Thomas Reyes; CC BY-NC-SA 
3.0)

12  Juncus ensifolius—swordleaf rush (©2015 Steve Matson; CC BY-NC 3.0)

13  Juncus howellii—Howell’s rush (©2015 Steve Matson; CC BY-NC 3.0)

14  Juncus mertensianus—Mertens’ rush (©2007 Steve Matson;CC BY-NC 3.0)

15  Juncus nevadensis—Nevada rush (©2003 Steve Matson; CC BY-NC 3.0)

16  Juncus orthophyllus—straightleaf rush (©2008 Keir Morse; CC BY-NC-SA 3.0)

PAGE 60: THE PHENOPHASE FOR FLOWER HEADS (FOR GRASSES 
AND SEDGES)
1  Phalaris arundinacea—reed canarygrass (James Lindsey at Ecology of Comman-
ster via Wikimedia Commons; CC BY-SA 3.0)

2  Phalaris arundinacea—reed canarygrass (Maja Dumat via Flickr; CC BY 2.0)

3  Phalaris arundinacea—reed canarygrass (Kristian Peters via Wikimedia Com-
mons; CC BY-SA 3.0)

4  Phalaris arundinacea—reed canarygrass (©2008 Keir Morse; CC BY-NC-SA 3.0)

5  Phalaris arundinacea—reed canarygrass (James Lindsey at Ecology of Comman-
ster via Wikimedia Commons; CC BY-SA 3.0)

6  Phalaris arundinacea—reed canarygrass (Leslie J. Mehrhoff, University of Con-
necticut, Bugwood.org; CC BY 3.0 US)

7 - 11  Carex pensylvanica - Pennsylvania sedge (Ellen G. Denny; CC BY-NC 4.0)

PAGE 61: THE PHENOPHASE FOR FLOWERS OR FLOWER BUDS (FOR 
RUSHES)
1  Juncus interior—inland rush (© 2010, Craig Althen; for permission of image 
usage, see http://biology.burke.washington.edu/herbarium/imagecollection/im-
ageinfo.php?imageNumber=31066&TaxonID=2289&SourcePage=taxon)
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2  Juncus confusus—Colorado rush (©2015 Steve Matson; CC BY-NC 3.0)

3  Juncus torreyi—Torrey’s rush (© John Hilty; for permission of image usage, see 
http://www.illinoiswildflowers.info/files/photo_use.html)

4  Juncus chlorocephalus—greenhead rush (©2010 Barry Breckling; CC BY-NC-SA 
3.0)

5  Juncus pallidus—pale rush (© Tony Wills; CC BY-SA 4.0)

6  Juncus torreyi—Torrey’s rush (© schock1 via iNaturalist.org; CC BY-NC 4.0)

7  Juncus tenuis—poverty rush (©2008 Keir Morse; CC BY-NC-SA 3.0)

PAGES 62-65: THE PHENOPHASE FOR OPEN FLOWERS
1  Carnegiea gigantea—saguaro (Patty Guertin; CC BY-NC 4.0)

2  Opuntia santa-rita—Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

3  Penstemon superbus—superb beardtongue (Patty Guertin; CC BY-NC 4.0)

4  Ceanothus greggii—desert ceanothus (Patty Guertin; CC BY-NC 4.0)

5  Kalmia latifolia—mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

6  Sambucus racemosa—red elderberry (Ellen G. Denny; CC BY-NC 4.0)

7  Yucca baccata—banana yucca (Patty Guertin; CC BY-NC 4.0)

8  Magnolia x soulangiana—Chinese magnolia (Ellen G. Denny; CC BY-NC 4.0)

9  Parkinsonia microphylla—yellow paloverde (Patty Guertin; CC BY-NC 4.0)

10  Cornus florida—flowering dogwood (Vern Wilkins, Indiana University, Bug-
wood.org; CC BY-NC 3.0 US)

11  Passiflora sp.—passionflower (Patty Guertin; CC BY-NC 4.0)

12  Asclepias subulata—rush milkweed (Patty Guertin; CC BY-NC 4.0)

13  Plantago sp.—plantain (Patty Guertin; CC BY-NC 4.0)

14  Platanus racemosa—California sycamore (Eugene Zelenko via Wikimedia 
Commons; CC BY-SA 4.0)

15  Alnus incana—gray alder (Ellen G. Denny; CC BY-NC 4.0)

16a  Quercus rubra—northern red oak (DAVID LEE, Bugwood.org; CC BY-NC 3.0 
US)

16b  Quercus rubra—northern red oak (Rob Routledge, Sault College, Bugwood.
org; CC BY 3.0 US)

17a  Simmondsia chinensis—jojoba (©2012 Keir Morse; CC BY-NC-SA 3.0)

17b  Simmondsia chinensis—jojoba (Stan Shebs via Wikimedia Commons; CC BY-
SA 3.0)

18a  Atriplex canescens—fourwing saltbush (Patty Guertin; CC BY-NC 4.0)

18b  Atriplex canescens—fourwing saltbush (©2010 Steve Matson; CC BY-NC 3.0)

19  Typha sp.—cattail (Patty Guertin; CC BY-NC 4.0)

20  Helianthus annuus—common sunflower (©2015 Richard Spellenberg; CC BY-
NC-SA 3.0)

21  Helianthus niveus ssp. tephrodes—Algodones sunflower (©2014 Keir Morse; 
CC BY-NC-SA 3.0)

22  Zinnia grandiflora—Rocky Mountain zinnia (Patty Guertin; CC BY-NC 4.0)

23  Liatris punctata—blazingstar (USFWS Mountain-Prairie; CC BY 2.0)

24  Taraxacum offincinale—common dandelion (Uoaei1 via Wikimedia Commons; 
CC BY-SA 3.0)

25  Cirsium occidentale var. californicum—California thistle (©2015 Keir Morse; 
CC BY-NC-SA 3.0)

26  Pseudognaphalium sp.—everlasting (Patty Guertin; CC BY-NC 4.0)

27  Ericameria nauseosus—rubber rabbitbush (Stan Shebs via Wikimedia Com-
mons; CC BY-SA 3.0)

28a  Baccharis sarothroides—broom baccharis (©2015 Keir Morse; CC BY-NC-SA 
3.0)

28b  Baccharis sarothroides—broom baccharis (©2015 Keir Morse; CC BY-NC-SA 
3.0)

29  Artemisia californica—California sagebrush (©2008 Jorg Fleige; CC BY-NC 3.0)

30  Ambrosia psilostachya—western ragweed (©2014 Richard Spellenberg; CC 
BY-NC-SA 3.0)

31  Ambrosia monogyra—single-whorl burrobrush (©2014 Keir Morse; CC BY-NC-
SA 3.0)

32  Bromus inermis—smooth brome (Fabelfroh via Wikimedia Commons; CC BY-
SA 3.0)

33  Pennisetum setaceum—crimson fountaingrass (©2011 Zoya Akulova; CC BY-
NC 3.0)

34  Tripsacum sp.—gamagrass (Patty Guertin; CC BY-NC 4.0)

35  Carex concinna—low northern sedge (Rob Routledge, Sault College, Bug-
wood.org ; CC BY 3.0 US)

36  Carex aurea—golden sedge (©2003 Steve Matson; Creative Commons Attri-
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bution-NonCommercial 3.0 (CC BY-NC 3.0)

37  Scirpus microcarpus—panicled bulrush (©2003 Steve Matson; Creative Com-
mons Attribution-NonCommercial 3.0 (CC BY-NC 3.0)

38  Juncus balticus—baltic rush (©2008 Keir Morse; CC BY-NC-SA 3.0)

39  Juncus howellii—Howell’s rush (©2015 Steve Matson; Creative Commons 
Attribution-NonCommercial 3.0 (CC BY-NC 3.0)

40  Luzula hitchcockii—Hitchcock’s wood rush (©2010 Keir Morse; CC BY-NC-SA 
3.0)

PAGES 66-67: THE PHENOPHASE FOR POLLEN RELEASE
1  Opuntia versicolor—staghorn cholla (Patty Guertin; CC BY-NC 4.0)

2  Kallstroemia grandiflora—Arizona poppy (Patty Guertin; CC BY-NC 4.0)

3  Typha sp.—fourwing saltbush (Patty Guertin; CC BY-NC 4.0)

4  Pinus sp.—Pine (Tangopaso via Wikimedia Commons; Public domain)

5  Atriplex canescens—fourwing saltbush (Patty Guertin; CC BY-NC 4.0)

6  Aegilops cylindrica—jointed goatgrass (©2014 Al Keuter; CC BY-NC-SA 3.0)

7  Poaceae species—grass (David Cappaert, Bugwood.org; CC BY-NC 3.0 US)

8  Saccharum spontaneum—wild sugarcane (Scott Bauer via Wikimedia Commons; 
Public domain)

9  Paspalum quadrifarium—tussock paspalum (Chris Evans, University of Illinois, 
Bugwood.org; CC BY-NC 3.0 US)

10  Tripsacum dactyloides—eastern gamagrass (Patty Guertin; CC BY-NC 4.0)

11  Anthoxanthum odoratum—sweet vernal grass (©2008 Zoya Akulova; CC BY-
NC 3.0)

12  Gilia tricolor—bird’s-eye gilia (©2015 Steve Matson; CC BY-NC 3.0)

13  Calochorus sp.—mariposa lily (Patty Guertin; CC BY-NC 4.0)

14  Calochorus kennedyi—desert mariposa lily (Patty Guertin; CC BY-NC 4.0)

15  Oenothera speciosa—pinkladies  (Patty Guertin; CC BY-NC 4.0)

16  Asclepias asperula—antelope horn milkweed (LevyRat via Wikimedia Com-
mons; CC0 1.0)

PAGES 68-69: AN OVERVIEW OF “SPENT” FLOWERS
1 - 6  Citrus sp.—orange (Patty Guertin; CC BY-NC 4.0)

7  Opuntia engelmannii—cactus apple (Patty Guertin; CC BY-NC 4.0)

8  Eriogonum fasciculatum—eastern Mojave buckwheat (Patty Guertin; CC BY-NC 
4.0)

9  Anaphalis sp.—everlasting (Patty Guertin; CC BY-NC 4.0)

10  Ferocactus wislizeni—candy barrelcactus (Patty Guertin; CC BY-NC 4.0)

11  Eschscholzia californica—California poppy (Patty Guertin; CC BY-NC 4.0)

12  Fouquieria splendens—ocotillo (Ciar via Wikimedia Commons; Public domain)

13  Penstemon superbus—superb beardtongue (Patty Guertin; CC BY-NC 4.0)

14  Punica granatum—pomegranate (© Sara N. Schaffer; CC BY-NC 4.0)

15  Acacia berlandieri—guajillo (© Sara N. Schaffer; CC BY-NC 4.0)

16  Grindellia sp.—gumweed (Patty Guertin; CC BY-NC 4.0)

17  unknown Asteraceae (Patty Guertin; CC BY-NC 4.0)

18  Eriogonum fasciculatum—eastern Mojave buckwheat (Patty Guertin; CC BY-
NC 4.0)

19  Chysothamnus sp.—rabbitbrush (Patty Guertin; CC BY-NC 4.0)

20  Schoenoplectus americanus—bulrush (Patty Guertin; CC BY-NC 4.0)

PAGES 70-71: AN OVERVIEW OF NEW FRUITS
1  Oenothera elata ssp. hirsutissima—hairy evening-primrose (©2013 Keir Morse; 
CC BY-NC-SA 3.0)

2  Ranunculus uncinatus—woodland buttercup (©2011 Jean Pawek; for permis-
sion of image usage, see http://calphotos.berkeley.edu/cgi/img_query?enlar
ge=0000+0000+0811+2603)

3  Acacia greggii—catclaw acacia (Patty Guertin; CC BY-NC 4.0)

4  Eriogonum fasciculatum—Eastern Mojave buckwheat (© Kyle Eaton via iNatu-
ralist.org; CC BY-NC 4.0)

5  Solanum lycopersicum—tomato (Slick via Wikimedia Commons; CC0 1.0)

6  Penstemon albomarginatus—whitemargin beardtongue (©2014 John Game; CC 
BY-SA 3.0)

7  Cucumis melo—cantelope (Patty Guertin; CC BY-NC 4.0)

8  Lepidium lasiocarpum var. lasiocarpum—shaggyfruit pepperweed (Stan Shebs 
via Wikimedia Commons; CC BY-SA 3.0)

9  Sambucus racemosa—red elderberry (Ellen G. Denny; CC BY-NC 4.0)
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10  Olneya tesota—desert ironwood (Patty Guertin; CC BY-NC 4.0)

11  Quercus rubra—northern red oak (DAVID LEE, Bugwood.org; CC BY-NC 3.0 
US)

12  Corylus cornuta ssp. californica—California hazelnut (©2010 Barry Breckling; 
CC BY-NC-SA 3.0)

13  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

PAGES 72-74: THE PHENOPHASE FOR FRUITS
1  Opuntia santa-rita—Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

2  Opuntia santa-rita—Santa Rita pricklypear (© Sara N. Schaffer; CC BY-NC 4.0)

3 - 4  Opuntia santa-rita—Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

5 - 8  Fragaria virginiana—Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

9 - 11  Spartina patens - saltmeadow cordgrass (Ellen G. Denny; CC BY-NC 4.0)

12 - 15  Scirpus cyperinus—woolgrass (Ellen G. Denny; CC BY-NC 4.0)

16 - 19  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

20 - 23  Kalmia latifolia—mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

24 - 27  Betula nigra—river birch (Ellen G. Denny; CC BY-NC 4.0)

28 - 32  Acer rubrum—red maple (Ellen G. Denny; CC BY-NC 4.0)

33 - 36  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

37  Quercus rubra—northern red oak (Tom DeGomez, University of Arizona, 
Bugwood.org; CC BY 3.0 US)

PAGE 75: AN OVERVIEW OF ABORTED FRUITS
1  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

2  Salix discolor—pussy willow (Ellen G. Denny; CC BY-NC 4.0)

3  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

4  Citrus sp.—orange (Patty Guertin; CC BY-NC 4.0)

5  Quercus emoryi—Emory oak (Patty Guertin; CC BY-NC 4.0)

6  Cucumis melo—cantalope (Patty Guertin; CC BY-NC 4.0)

7  Quercus rubra—northern red oak (Ellen G. Denny; CC BY-NC 4.0)

PAGES 76-77: THE PHENOPHASE FOR RIPE FRUITS
1 - 5  Salix discolor—pussy willow (Ellen G. Denny; CC BY-NC 4.0)

6 - 10 Vaccinium corymbosum—highbush blueberry (Ellen G. Denny; CC BY-NC 
4.0)

11 - 12  Ceanothus sp.—ceanothus (Patty Guertin; CC BY-NC 4.0)

13 - 14  Penstemon superbus—superb beardtongue (Patty Guertin; CC BY-NC 4.0)

15 - 16  Asclepias subulata—rush milkweed (© Sara N. Schaffer; CC BY-NC 4.0)

17 - 18  Xanthium strumarium—rough cocklebur (Jan Samanek, Phytosanitary 
Administration, Bugwood.org; CC BY 3.0 US)

19 - 20  Baileya multiradiata—desert marigold (Patty Guertin; CC BY-NC 4.0)

21 - 22  Prosopis velutina—velvet mesquite (© Sara N. Schaffer; CC BY-NC 4.0)

23 - 24  Cornus canadensis—bunchberry dogwood (Patty Guertin; CC BY-NC 4.0)

25 - 26  Cucumis melo—cantalope (Patty Guertin; CC BY-NC 4.0)

27 - 28  Setaria sp.—bristlegrass (Patty Guertin; CC BY-NC 4.0)

29  Juncus confusus—Colorado rush (©2012 Gary A. Monroe; CC BY-NC 3.0)

30  Juncus confusus—Colorado rush (©2012 Steve Matson; CC BY-NC 3.0)

PAGE 78: AN OVERVIEW OF RIPENED, PERSISTENT FRUITS
1  Ilex verticillata—common winterberry (Ellen G. Denny; CC BY-NC 4.0)

2  Chimaphila umbellata ssp. umbellata—common pipsissewa (©2016 Keir Morse; 
CC BY-NC-SA 3.0)

3  Chimaphila umbellata—pipsissewa (Patty Guertin; CC BY-NC 4.0)

4  Chimaphila umbellata—prince’s pine (©2010 Jean Pawek; for permis-
sion of image usage, see http://calphotos.berkeley.edu/cgi/img_query?enlar
ge=0000+0000+0910+1820)

5  Chimaphila umbellata—pipsissewa (©2012 Barry Rice; CC BY-NC-SA 3.0)

6 - 8  Hamamelis virginiana—American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

9 - 11  Ilex verticillata—common winterberry (Ellen G. Denny; CC BY-NC 4.0)

PAGE 79: THE PHENOPHASE FOR RECENT FRUIT OR SEED DROP
1  Acer rubrum—red maple (Ellen G. Denny; CC BY-NC 4.0)

2  Olneya tesota—desert ironwood (Patty Guertin; CC BY-NC 4.0)
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3  Erythronium americanum—dogtooth violet (Ellen G. Denny; CC BY-NC 4.0)

4  Salix discolor—pussy willow (Ellen G. Denny; CC BY-NC 4.0)

5  Typha sp.—cattail (Patty Guertin; CC BY-NC 4.0)

6  Asclepias subulata—rush milkweed (© Sara N. Schaffer; CC BY-NC 4.0)

7  Betula nigra—river birch (Ellen G. Denny; CC BY-NC 4.0)

8  Ilex verticillata—common winterberry (Ellen G. Denny; CC BY-NC 4.0)

9  Betula papyrifera—paper birch (Ellen G. Denny; CC BY-NC 4.0)

10  Magnolia stellata—star magnolia (Ellen G. Denny; CC BY-NC 4.0)

11  Ilex verticillata—common winterberry (Ellen G. Denny; CC BY-NC 4.0)

12  Quercus emoryi—Emory oak (Patty Guertin; CC BY-NC 4.0)

PAGES 84-87: SECTION TWO INTRODUCTION
1 - 8  Hamamelis virginiana - American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

9  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

10  Acer rubrum - red maple (© Claire O’Neill via iNaturalist.org; CC BY-NC 4.0)

11  Acer rubrum - red maple (© Joshua Harkness via iNaturalist.org; CC BY-NC 4.0)

12 - 20  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

PAGES 88-89: CACTUS (FUNCTIONAL GROUP)
1  Carnegiea gigantea - saguaro (Patty Guertin; CC BY-NC 4.0)

2  Carnegiea gigantea - saguaro (© srrgr16 via iNaturalist.org; CC BY-NC 4.0)

3  Carnegiea gigantea - saguaro (© Sara Schaffer; CC BY-NC 4.0)

4  Carnegiea gigantea - saguaro (© ob1963 via iNaturalist.org; CC BY-NC 4.0)

PAGES 90-93: CACTUS (OPUNTIA SANTA-RITA)
1 - 9  Opuntia santa-rita - Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

10  Opuntia santa-rita - Santa Rita pricklypear (© Sara Schaffer; CC BY-NC 4.0)

11 - 12  Opuntia santa-rita - Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

13  Opuntia santa-rita - Santa Rita pricklypear (© Sara Schaffer; CC BY-NC 4.0)

14 - 17  Opuntia santa-rita - Santa Rita pricklypear (Patty Guertin; CC BY-NC 4.0)

 PAGES 94-97: CACTUS (CARNEGIEA GIGANTEA)
1 - 2  Carnegiea gigantea - saguaro (Patty Guertin; CC BY-NC 4.0)

3 - 4  Carnegiea gigantea - saguaro (© Jess White via iNaturalist.org; CC BY-NC 
4.0)

5  Carnegiea gigantea - saguaro (© srrgr16 via iNaturalist.org; CC BY-NC 4.0)

6  Carnegiea gigantea - saguaro (© James Bailey via iNaturalist.org; CC BY-NC 4.0)

7 - 8  Carnegiea gigantea - saguaro (© Ken Mateik via iNaturalist.org; CC BY-NC 
4.0)

9  Carnegiea gigantea - saguaro (© Sara Schaffer; CC BY-NC 4.0)

10  Carnegiea gigantea - saguaro (Patty Guertin; CC BY-NC 4.0)

11  Carnegiea gigantea - saguaro (© Laurens R Halsey via iNaturalist.org; CC BY-
NC 4.0)

12  Carnegiea gigantea - saguaro (© Mike Plagens via iNaturalist.org; CC BY-NC 
4.0)

13  Carnegiea gigantea - saguaro (© ob1963 via iNaturalist.org; CC BY-NC 4.0)

14  Carnegiea gigantea - saguaro (© Susan Dingwell via iNaturalist.org; CC BY-NC 
4.0)

15  Carnegiea gigantea - saguaro (© dbond via iNaturalist.org; CC BY-NC 4.0)

PAGES 98-99: FORB (FUNCTIONAL GROUP)
1 - 4  Erythronium americanum - dogtooth violet (Ellen G. Denny; CC BY-NC 4.0)

PAGES 100-103: FORB (ERYTHRONIUM AMERICANUM)
1 - 3  Erythronium americanum - dogtooth violet (Ellen G. Denny; CC BY-NC 4.0)

4  Erythronium americanum - dogtooth violet (© Mentor Naturalists via iNatural-
ist.org; CC BY-NC 4.0)

5  Erythronium americanum - dogtooth violet (Bonnie Isaac via iNaturalist.org; 
Public domain)

6  Erythronium americanum - dogtooth violet (© Georgia Murray via iNaturalist.
org; CC BY-NC 4.0)

7  Erythronium americanum - dogtooth violet (© Link Davis via iNaturalist.org; CC 
BY-NC 4.0)

8  Erythronium americanum - dogtooth violet (Ellen G. Denny; CC BY-NC 4.0)
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9  Erythronium americanum - dogtooth violet (© Michael Skvarla via iNaturalist.
org; CC BY-NC-SA 4.0)

10  Erythronium americanum - dogtooth violet (© sallen via iNaturalist.org; CC 
BY-NC 4.0)

11 - 12  Erythronium americanum - dogtooth violet (Ellen G. Denny; CC BY-NC 
4.0)

13  Erythronium americanum - dogtooth violet (© Erika Mitchell via iNaturalist.
org; CC BY-NC 4.0)

14  Erythronium americanum - dogtooth violet (© tallpaultheforester via iNatu-
ralist.org; CC BY-NC 4.0)

15 - 16  Erythronium americanum - dogtooth violet (Ellen G. Denny; CC BY-NC 
4.0)

18  Erythronium americanum - dogtooth violet (© Tom Scavo via iNaturalist.org; 
CC BY 4.0)

19 - 22  Erythronium americanum - dogtooth violet (Ellen G. Denny; CC BY-NC 
4.0)

PAGES 104-109: FORB (PODOPHYLLUM PELTATUM)
1  Podophyllum peltatum - mayapple (© samwilhelm via iNaturalist.org; CC BY-
NC 4.0)

2  Podophyllum peltatum - mayapple (© Thomas Koffel via iNaturalist.org; CC BY 
4.0)

3  Podophyllum peltatum - mayapple (© samwilhelm via iNaturalist.org; CC BY-
NC 4.0)

4 - 7  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

8  Podophyllum peltatum - mayapple (© blue_petra via iNaturalist.org; CC BY-NC 
4.0)

9  Podophyllum peltatum - mayapple (© eshonks via iNaturalist.org; CC BY-NC 
4.0)

10  Podophyllum peltatum - mayapple (© Erin Faulkner via iNaturalist.org; CC 
BY-NC 4.0)

11  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

12  Podophyllum peltatum - mayapple (© Jeff Garner via iNaturalist.org; CC BY-
NC 4.0)

13  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

14  Podophyllum peltatum - mayapple (© Kristopher Madore via iNaturalist.org; 

CC BY-NC 4.0)

15 - 19  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

20  Podophyllum peltatum - mayapple (© james5 via iNaturalist.org; CC BY-NC-SA 
4.0)

21  Podophyllum peltatum - mayapple (© james5 via iNaturalist.org; CC BY-NC-SA 
4.0)

22 - 24  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

25  Podophyllum peltatum - mayapple (© Sandy Wolkenberg via iNaturalist.org; 
CC BY 4.0)

26  Podophyllum peltatum - mayapple (© 2002 Steven J. Baskauf, http://bioim-
ages.vanderbilt.edu/; CC BY-NC-SA 4.0)

27  Podophyllum peltatum - mayapple (© grinnin via iNaturalist.org; CC BY-NC 
4.0)

28  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

29  Podophyllum peltatum - mayapple (© Kristopher Madore via iNaturalist.org; 
CC BY-NC 4.0)

30  Podophyllum peltatum - mayapple (Ellen G. Denny; CC BY-NC 4.0)

PAGES 110-113: FORB (HELIANTHUS ANNUUS)
1  Helianthus annuus - common sunflower (Emoke Dénes via Wikimedia Com-
mons; CC BY-SA 4.0)

2  Helianthus annuus - common sunflower (Forest and Kim Starr via Flickr; CC BY 
3.0)

3  Helianthus annuus - common sunflower (Jessie Hirsch via Flickr; CC BY-NC 2.0)

4  Helianthus annuus - common sunflower (Amada44 via Wikimedia Commons; 
Public domain)

5  Helianthus annuus - common sunflower (Phil Westra, Colorado State Univer-
sity, Bugwood.org; CC BY 3.0 US)

6  Helianthus annuus - common sunflower (© ellen hildebrandt via iNaturalist.
org; CC BY-NC 4.0)

7  Helianthus annuus - common sunflower (© tillymorris via iNaturalist.org; CC 
BY-NC 4.0)

8  Helianthus annuus - common sunflower (©2013 Jean Pawek; For permis-
sion of image usage, see http://calimages.berkeley.edu/cgi/img_query?enlar
ge=0000+0000+0413+1741)
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9  Helianthus annuus - common sunflower (© matthewherron via iNaturalist.org; 
CC BY-NC 4.0)

10  Helianthus annuus - common sunflower (Folini via Wikimedia Commons; CC 
BY-SA 3.0)

11 - 12  Helianthus annuus - common sunflower (Patty Guertin; CC BY-NC 4.0)

13  Helianthus annuus - common sunflower (© Tatyana Zarubo via iNaturalist.org; 
CC BY-NC 4.0)

14  Helianthus annuus - common sunflower (© explorer2023 via iNaturalist.org; 
CC BY-NC 4.0)

15  Helianthus annuus - common sunflower (Sujit kumar via Wikimedia Com-
mons; CC BY-SA 3.0)

16   Helianthus annuus - common sunflower (© Brandt Magic via iNaturalist.org; 
CC BY-NC 4.0)

17  Helianthus annuus - common sunflower (© Cristopher Rodríguez-Moreira via 
iNaturalist.org; CC BY-NC 4.0)

18  Helianthus annuus - common sunflower (©2013 Steve Matson; CC BY-NC 3.0)

19  Helianthus annuus - common sunflower (Forest and Kim Starr via Wikimedia 
Commons; CC BY 3.0)

20  Helianthus annuus - common sunflower (© kim reika via iNaturalist.org; CC 
BY-NC 4.0)

21  Helianthus annuus - common sunflower (© Cristopher Rodríguez-Moreira via 
iNaturalist.org; CC BY-NC 4.0)

22  Helianthus annuus - common sunflower (Alan Levine via Flickr; CC BY 2.0)

23  Helianthus annuus - common sunflower (Patty Guertin; CC BY-NC 4.0) 
 
24 Helianthus annuus - common sunflower(© Alexander Baransky via iNaturalist.
org; CC BY-NC 4.0)

PAGES 114-115: FORB—SEMI-EVERGREEN (FUNCTIONAL GROUP)
1  Fragaria virginiana - Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

2  Fragaria virginiana - Virginia strawberry (© Erin Faulkner via iNaturalist.org; CC 
BY-NC 4.0)

3 - 4  Fragaria virginiana - Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

PAGES 116-121: FORB—SEMI-EVERGREEN  (FRAGARIA VIRGINIANA)

1 - 4  Fragaria virginiana - Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

5  Fragaria virginiana - Virginia strawberry (© Senna Bryce Robeson via iNatural-
ist.org; CC BY-NC 4.0)

6  Fragaria virginiana - Virginia strawberry (© Eric Keith via iNaturalist.org; CC 
BY-NC 6.0)

7  Fragaria virginiana - Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

8  Fragaria virginiana - Virginia strawberry (© Michelle Paleczny via iNaturalist.
org; CC BY-NC 4.0)

9  Fragaria virginiana - Virginia strawberry (© Erika Mitchell via iNaturalist.org; CC 
BY-NC 4.0)

10  Fragaria virginiana - Virginia strawberry (© Nate Hartley via iNaturalist.org; 
CC BY-NC 4.0)

11  Fragaria virginiana - Virginia strawberry (© Lau via iNaturalist.org; CC BY-NC 
4.0)

12  Fragaria virginiana - Virginia strawberry (© Sageost via iNaturalist.org; CC BY-
NC 4.0)

13  Fragaria virginiana - Virginia strawberry (© Kate Turner via iNaturalist.org; CC 
BY-NC 4.0)

14 - 17  Fragaria virginiana - Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

18  Fragaria virginiana - Virginia strawberry (© Paul Tavares via iNaturalist.org; CC 
BY-NC 4.0)

19 Fragaria virginiana - Virginia strawberry (© Jason Headley via iNaturalist.org; 
CC BY-NC 4.0)

20  Fragaria virginiana - Virginia strawberry (© Sara Rall via iNaturalist.org; CC 
BY-NC 4.0)

21 - 27  Fragaria virginiana - Virginia strawberry (Ellen G. Denny; CC BY-NC 4.0)

PAGES 122-123: FORB—EVERGREEN (FUNCTIONAL GROUP)
1  Sarracenia purpurea - purple pitcherplant (© claudie_b via iNaturalist.org; CC 
BY-NC 4.0)

2 - 3  Sarracenia purpurea - purple pitcherplant (©2016 Keir Morse; CC BY-NC-SA 
3.0)

4  Sarracenia purpurea - purple pitcherplant (dogtooth77 via Flickr; CC BY-NC-SA 
2.0)
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PAGES 124-127: FORB—EVERGREEN (CHIMAPHILA UMBELLATA)
1  Chimaphila umbellata - pipsissewa (© Erika Mitchell via iNaturalist.org; CC BY-
NC 4.0)

2  Chimaphila umbellata - pipsissewa (Bjoertvedt via Wikimedia Commons; CC 
BY-SA 3.0)

3  Chimaphila umbellata - pipsissewa (© jennifer_clifford via iNaturalist.org; CC 
BY-NC 4.0)

4  Chimaphila umbellata - pipsissewa (© Lewnanny Richardson via iNaturalist.org; 
CC BY-NC 4.0)

5  Chimaphila umbellata - pipsissewa (© Lindsey via Flickr; CC BY-NC-ND 2.0)

6  Chimaphila umbellata - pipsissewa (© Troy Evans via iNaturalist.org; CC BY-NC 
4.0)

7  Chimaphila umbellata - pipsissewa (© Jay Brasher via iNaturalist.org; CC BY 
4.0)

8  Chimaphila umbellata - pipsissewa (© johnslowry via iNaturalist.org; CC BY-NC 
4.0)

9  Chimaphila umbellata - pipsissewa (© aarongunnar via iNaturalist.org; CC BY-
NC 4.0)

10  Chimaphila umbellata - pipsissewa (©2009 Barry Breckling; CC BY-NC-SA 3.0)

11  Chimaphila umbellata - pipsissewa (© Jason Headley via iNaturalist.org; CC 
BY-NC 4.0)

12  Chimaphila umbellata - pipsissewa (© Eric Carignan via iNaturalist.org; CC 
BY-NC 4.0)

13  Chimaphila umbellata - pipsissewa (© Jerry Oldenettel via Flickr; CC BY-NC-SA 
2.0)

14  Chimaphila umbellata - pipsissewa (©2010 Keir Morse; CC BY-NC-SA 3.0)

15  Chimaphila umbellata - pipsissewa (©2010 Keir Morse; CC BY-NC-SA 3.0)

16  Chimaphila umbellata - pipsissewa (© lkap via iNaturalist.org; CC BY-NC 4.0)

17  Chimaphila umbellata - pipsissewa (© Sabine Atteln via iNaturalist.org; CC 
BY-NC 4.0)

18  Chimaphila umbellata - pipsissewa (© naturedocentintraining via iNaturalist.
org; CC BY-NC 4.0)

19  Chimaphila umbellata - pipsissewa (© Christian Grenier via iNaturalist.org; CC 
BY-NC 4.0)

20  Chimaphila umbellata - pipsissewa (Jesse Taylor via Wikimedia Commons; CC 

BY-SA 3.0)

21  Chimaphila umbellata - pipsissewa (© Susan Elliott via iNaturalist.org; CC BY-
NC 4.0)

PAGES 128-131: FORB—EVERGREEN (SARRACENIA PURPUREA)
1  Sarracenia purpurea - purple pitcherplant (© jmole via iNaturalist.org; CC BY-
NC 4.0)

2  Sarracenia purpurea - purple pitcherplant (© stonehorton via iNaturalist.org; 
CC BY-NC 4.0)

3  Sarracenia purpurea - purple pitcherplant (© Frank Ziegler via iNaturalist.org; 
CC BY-NC 4.0)

4  Sarracenia purpurea - purple pitcherplant (© Daniel Carter via iNaturalist.org; 
CC BY-NC 4.0)

5  Sarracenia purpurea - purple pitcherplant (© claudie_b via iNaturalist.org; CC 
BY-NC 4.0)

6  Sarracenia purpurea - purple pitcherplant (©2016 Barry Rice; CC BY-NC-SA 3.0)

7  Sarracenia purpurea - purple pitcherplant (© Rick Nirschl via iNaturalist.org; CC 
BY-NC 4.0)

8  Sarracenia purpurea - purple pitcherplant (Aaron Carlson via Flickr; CC BY-SA 
2.0)

9  Sarracenia purpurea - purple pitcherplant (Robert McLeod via iNaturalist.org; 
Public domain)

10  Sarracenia purpurea - purple pitcherplant (© Rob Curtis via iNaturalist.org; CC 
BY-NC-SA 4.0)

11  Sarracenia purpurea - purple pitcherplant (©2016 Keir Morse; CC BY-NC-SA 
3.0)

12  Sarracenia purpurea - purple pitcherplant (© Matthias Buck via iNaturalist.
org; CC BY-NC 4.0)

13  Sarracenia purpurea - purple pitcherplant (Daderot via Wikimedia Commons; 
CC0 1.0)

14  Sarracenia purpurea - purple pitcherplant (Keith Simmons via Flickr; CC BY-
NC-SA 2.0)

15  Sarracenia purpurea - purple pitcherplant (© kucycads via iNaturalist.org; CC 
BY-NC 4.0)

16  Sarracenia purpurea - purple pitcherplant (© susanelliott via iNaturalist.org; 
CC BY-NC 4.0)
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17  Sarracenia purpurea - purple pitcherplant (Iahvak via Flickr; CC BY-NC-SA 2.0)

18  Sarracenia purpurea - purple pitcherplant (dogtooth77 via Flickr; CC BY-NC-SA 
2.0)

19  Sarracenia purpurea - purple pitcherplant (© Ben Freeman via iNaturalist.org; 
CC BY-NC 4.0)

20  Sarracenia purpurea - purple pitcherplant (© Jeremy Collison via iNaturalist.
org; CC BY-NC 4.0)

PAGES 132-133: GRAMINOID—GRASS (FUNCTIONAL GROUP)
1  Echinochloa crus-galli - barnyardgrass (Charles T. Bryson, USDA Agricultural 
Research Service, Bugwood.org; CC BY 3.0 US)

2  Echinochloa crus-galli - barnyardgrass (© aseeger via iNaturalist.org; CC BY-NC 
4.0)

3  Echinochloa crus-galli - barnyardgrass (Rasbak via Wikimedia Commons; CC BY-
SA 3.0)

4  Echinochloa crus-galli - barnyardgrass (© mobbini via iNaturalist.org; CC BY-NC 
4.0)

PAGES 134-137: GRAMINOID—GRASS (ECHINOCHLOA CRUS-GALLI)
1  Echinochloa crus-galli - barnyardgrass (Charles T. Bryson, USDA Agricultural 
Research Service, Bugwood.org; CC BY 3.0 US)

2  Echinochloa crus-galli - barnyardgrass (Gilles Ayotte via Wikimedia Commons; 
CC BY-SA 4.0)

3  Echinochloa crus-galli - barnyardgrass (IRRI Images via Flickr; CC BY-NC-SA 2.0)

4  Echinochloa crus-galli - barnyardgrass (© aseeger via iNaturalist.org; CC BY-NC 
4.0)

5  Echinochloa crus-galli - barnyardgrass (© botany08 via iNaturalist.org; CC BY 
4.0)

6  Echinochloa crus-galli - barnyardgrass (© nferguson via iNaturalist.org; CC BY-
NC 4.0)

7  Echinochloa crus-galli - barnyardgrass (© Vadim Prokhorov via iNaturalist.org; 
CC BY-NC 4.0)

8  Echinochloa crus-galli - barnyardgrass (© Drepanostoma via iNaturalist.org; CC 
BY-NC 4.0)

9  Echinochloa crus-galli - barnyardgrass (Charles T. Bryson, USDA Agricultural 
Research Service, Bugwood.org; CC BY 3.0 US)

10  Echinochloa crus-galli - barnyardgrass (©2011 Eric Wrubel/NPS; CC BY-NC 3.0)

11  Echinochloa crus-galli - barnyardgrass (Rasbak via Wikimedia Commons; CC 
BY-SA 3.0)

12  Echinochloa crus-galli - barnyardgrass (Stephan.lefnaer via Wikimedia Com-
mons; CC BY-SA 4.0)

13  Echinochloa crus-galli - barnyardgrass (Sarah Gregg via Flickr; CC BY-NC-SA 
2.0)

14  Echinochloa crus-galli - barnyardgrass (Gilles Ayotte via Wikimedia Commons; 
CC BY-SA 4.0)

15  Echinochloa crus-galli - barnyardgrass (©2005 Luigi Rignanese; CC BY-NC 3.0)

16  Echinochloa crus-galli - barnyardgrass (© Eric Hough via iNaturalist.org; CC 
BY-NC 4.0)

17  Echinochloa crus-galli - barnyardgrass (Forest & Kim Starr via Flickr; CC BY 2.0)

18  Echinochloa crus-galli - barnyardgrass (© mobbini via iNaturalist.org; CC BY-
NC 4.0)

19  Echinochloa crus-galli - barnyardgrass (© Thomas Ebner via iNaturalist.org; CC 
BY 4.0)

20  Echinochloa crus-galli - barnyardgrass (© Petr Harant via iNaturalist.org; CC 
BY 4.0)

21  Echinochloa crus-galli - barnyardgrass (Stephen James McWilliam via iNatural-
ist.org; Public domain)

PAGES 138-141: GRAMINOID—GRASS (SPARTINA PATENS)
1 - 11  Spartina patens - saltmeadow cordgrass (Ellen G. Denny; CC BY-NC 4.0)

12  Spartina patens - saltmeadow cordgrass (© wanderingeden via iNaturalist.org; 
CC BY-NC 4.0)

13 - 19  Spartina patens - saltmeadow cordgrass (Ellen G. Denny; CC BY-NC 4.0)

PAGES 142-143: GRAMINOID—SEDGE (FUNCTIONAL GROUP)
1 - 4  Carex pensylvanica - Pennsylvania sedge (Ellen G. Denny; CC BY-NC 4.0)

PAGES 144-147: GRAMINOID—SEDGE (CAREX PENSYLVANICA)
1 - 14  Carex pensylvanica - Pennsylvania sedge (Ellen G. Denny; CC BY-NC 4.0)

15  Carex pensylvanica - Pennsylvania sedge (© jim_keesling via iNaturalist.org; 
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CC BY-NC 4.0)

14 - 20  Carex pensylvanica - Pennsylvania sedge (Ellen G. Denny; CC BY-NC 4.0)

PAGES 148-149: GRAMINOID—RUSH (FUNCTIONAL GROUP)
1 - 2  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

3  Juncus gerardii - saltmeadow rush (© Maria via iNaturalist.org; CC BY 4.0)

4  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

PAGES 150-153: GRAMINOID—RUSH (JUNCUS GERARDII)
1 - 9  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

10  Juncus gerardii - saltmeadow rush (© Ian Bryson via iNaturalist.org; CC BY-NC 
4.0)

11 - 12  Juncus gerardii - saltmeadow rush (© Maria via iNaturalist.org; CC BY 
4.0)

13  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

14 - 15  Juncus gerardii - saltmeadow rush (© Maria via iNaturalist.org; CC BY 
4.0)

16 - 20  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

21  Juncus gerardii - saltmeadow rush (© Yurii Basov via iNaturalist.org; CC BY 
4.0)

22  Juncus gerardii - saltmeadow rush (Ellen G. Denny; CC BY-NC 4.0)

PAGES 154-155: TREE/SHRUB—DECIDUOUS (FUNCTIONAL GROUP)
1 - 4  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

PAGES 156-161: TREE/SHRUB—DECIDUOUS (ACER RUBRUM)
1 - 2  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

3  Acer rubrum - red maple (© Claire O’Neill via iNaturalist.org; CC BY-NC 4.0)

4 - 16  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

17  Acer rubrum - red maple (©2016 Keir Morse; CC BY-NC-SA 3.0)

18  Acer rubrum - red maple (© Claire O’Neill via iNaturalist.org; CC BY-NC 4.0)

19  Acer rubrum - red maple (© Joshua Harkness via iNaturalist.org; CC BY-NC 
4.0)

20 - 21  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

22  Acer rubrum - red maple (© Abby Darrah via iNaturalist.org; CC BY 4.0)

23 - 31  Acer rubrum - red maple (Ellen G. Denny; CC BY-NC 4.0)

PAGES 162-167: TREE/SHRUB—DECIDUOUS (QUERCUS RUBRA)
1 - 2  Quercus rubra - northern red oak (Ellen G. Denny; CC BY-NC 4.0)

3  Quercus rubra - northern red oak (Paul Bolstad, University of Minnesota, Bug-
wood.org; CC BY 3.0 US)

4 - 13  Quercus rubra - northern red oak (Ellen G. Denny; CC BY-NC 4.0)

14  Quercus rubra - northern red oak (© Annkatrin Rose via iNaturalist.org; CC 
BY-NC 4.0)

15  Quercus rubra - northern red oak (© plattsburghecology via iNaturalist.org; 
CC BY-NC 4.0)

16 - 20  Quercus rubra - northern red oak (Ellen G. Denny; CC BY-NC 4.0)

21  Quercus rubra - northern red oak (Paul Wray, Iowa State University, Bug-
wood.org; CC BY-NC 3.0 US)

22  Quercus rubra - northern red oak (Rob Routledge, Sault College, Bugwood.
org; CC BY 3.0 US)

23  Quercus rubra - northern red oak (Ellen G. Denny; CC BY-NC 4.0)

24 - 25  Quercus rubra - northern red oak (David Lee, Bugwood.org; CC BY-NC 
3.0 US)

26 - 29  Quercus rubra - northern red oak (Ellen G. Denny; CC BY-NC 4.0)

30  Quercus rubra - northern red oak (Dcrjsr via Wikimedia Commons; CC BY 4.0)

31  Quercus rubra - northern red oak (© Sandy Wolkenberg via iNaturalist.org; 
CC BY 4.0)

32  Quercus rubra - northern red oak (Tom DeGomez, University of Arizona, Bug-
wood.org; CC BY 3.0 US)

33 - 34  Quercus rubra - northern red oak (Ellen G. Denny; CC BY-NC 4.0)

PAGES 168-173: TREE/SHRUB—DECIDUOUS (MAGNOLIA STELLATA)
1 - 28  Magnolia stellata - star magnolia (Ellen G. Denny; CC BY-NC 4.0)
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PAGES 174-179: TREE/SHRUB—DECIDUOUS (HAMAMELIS 
VIRGINIANA)
1 - 11  Hamamelis virginiana - American witchhazel (Ellen G. Denny; CC BY-NC 
4.0)

12  Hamamelis virginiana - American witchhazel (© Ramonde G Chartier via 
iNaturalist.org; CC BY-NC 4.0)

13 - 27  Hamamelis virginiana - American witchhazel (Ellen G. Denny; CC BY-NC 
4.0)

28  Hamamelis virginiana - American witchhazel (@ Angus Mossman via iNatural-
ist.org; CC BY-NC 4.0)

29  Hamamelis virginiana - American witchhazel (Ellen G. Denny; CC BY-NC 4.0)

PAGES 180-181: TREE/SHRUB—DROUGHT DECIDUOUS (FUNCTIONAL 
GROUP)
1 - 3  Prosopis velutina - velvet mesquite (Patty Guertin; CC BY-NC 4.0)

4  Prosopis velutina - velvet mesquite (© Sara Schaffer; CC BY-NC 4.0)

PAGES 182-187: TREE/SHRUB—DROUGHT DECIDUOUS (PROSOPIS 
VELUTINA)
1-2  Prosopis sp. - mesquite (Erin E. Posthumus; CC BY-NC 4.0)

3 - 6  Prosopis velutina - velvet mesquite (Patty Guertin; CC BY-NC 4.0)

7  Prosopis velutina - velvet mesquite (© Eric Hough via iNaturalist.org; CC BY-NC 
4.0)

8   Prosopis velutina - velvet mesquite (Patty Guertin; CC BY-NC 4.0)

9  Prosopis velutina - velvet mesquite (Hilary Cox; CC BY-NC-SA 4.0)

10  Prosopis velutina - velvet mesquite (© Matt Haberkorn via iNaturalist.org; CC 
BY-NC 4.0)

11  Prosopis velutina - velvet mesquite (Hilary Cox; CC BY-NC-SA 4.0)

12   Prosopis velutina - velvet mesquite (Patty Guertin; CC BY-NC 4.0)

13  Prosopis velutina - velvet mesquite (© Christopher Rustay via iNaturalist.org; 
CC BY-NC 4.0)

14 - 18   Prosopis velutina - velvet mesquite (Patty Guertin; CC BY-NC 4.0)

19   Prosopis velutina - velvet mesquite (© Eric Hough via iNaturalist.org; CC BY-

NC 4.0)

20  Prosopis velutina - velvet mesquite (Samantha Brewer; CC BY-NC 4.0)

21 - 22  Prosopis velutina - velvet mesquite (© Eric Hough via iNaturalist.org; CC 
BY-NC 4.0)

23  Prosopis velutina - velvet mesquite (© Sara Schaffer; CC BY-NC 4.0)

24 - 26  Prosopis velutina - velvet mesquite (© Eric Hough via iNaturalist.org; CC 
BY-NC 4.0)

27  Prosopis velutina - velvet mesquite (Patty Guertin; CC BY-NC 4.0)

PAGES 188-193: TREE/SHRUB—DROUGHT DECIDUOUS (CEANOTHUS 
GREGGII)
1 - 5  Ceanothus greggii - desert ceanothus (Patty Guertin; CC BY-NC 4.0)

6 - 7  Ceanothus pauciflorus - Mojave ceanothus (© Tom Chester via iNaturalist.
org; CC BY-NC 4.0)

8 - 10  Ceanothus greggii - desert ceanothus (Patty Guertin; CC BY-NC 4.0)

11  Ceanothus pauciflorus - Mojave ceanothus (© Cliff McLean via iNaturalist.org; 
CC BY-NC 4.0)

12  Ceanothus pauciflorus - Mojave ceanothus (© Eric Hough via iNaturalist.org; 
CC BY-NC 4.0)

13  Ceanothus pauciflorus - Mojave ceanothus (© Steve Jones via iNaturalist.org; 
CC BY-NC 4.0)

14  Ceanothus pauciflorus - Mojave ceanothus (© George Cathey via iNaturalist.
org; CC BY-NC 4.0)

15  Ceanothus pauciflorus - Mojave ceanothus (© Francis J. Golden via iNaturalist.
org; CC BY-NC 4.0)

16 - 19  Ceanothus greggii - desert ceanothus (Patty Guertin; CC BY-NC 4.0)

20  Ceanothus greggii - desert ceanothus (Stan Shebs via Wikimedia Commons; 
CC BY-SA 3.0)

21  Ceanothus pauciflorus - Mojave ceanothus (© Steve Matson via iNaturalist.
org; CC BY 4.0)

22 - 23  Ceanothus greggii - desert ceanothus (Stan Shebs via Wikimedia Com-
mons; CC BY-SA 3.0)

24  Ceanothus pauciflorus - Mojave ceanothus (© Steve Jones via iNaturalist.org; 
CC BY-NC 4.0)

25  Ceanothus pauciflorus - Mojave ceanothus (© Matthew Ferretti via iNaturalist.
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org; CC BY-NC 4.0)

26  Ceanothus pauciflorus - Mojave ceanothus (© Amy (She/Her) via iNaturalist.
org; CC BY-NC 4.0)

27 - 28  Ceanothus pauciflorus - Mojave ceanothus (© Steve Jones via iNaturalist.
org; CC BY-NC 4.0)

29  Ceanothus pauciflorus - Mojave ceanothus (© Jim Brighton via iNaturalist.
org; CC BY-NC 4.0)

PAGES 194-195: TREE/SHRUB—SEMI-EVERGREEN (FUNCTIONAL 
GROUP)
1  Quercus douglasii - blue oak (© Daniel George via iNaturalist.org; CC BY-NC 
4.0)

2  Quercus douglasii - blue oak (© Alex Jones via iNaturalist.org; CC BY-NC 4.0)

3  Quercus douglasii - blue oak (©2008 Keir Morse; CC BY-NC-SA 3.0)

4  Quercus douglasii - blue oak (Eugene Zelenko via Wikimedia Commons; CC 
BY-SA 4.0)

PAGES 196-201: TREE/SHRUB—SEMI-EVERGREEN (QUERCUS 
DOUGLASII)
1  Quercus douglasii - blue oak (© K Schneider via iNaturalist.org; CC BY-NC 4.0)

2 - 3  Quercus douglasii - blue oak (© Daniel George via iNaturalist.org; CC BY-NC 
4.0)

4  Quercus douglasii - blue oak (© Marisol Villarreal via iNaturalist.org; CC BY-NC 
4.0)

5 - 6  Quercus douglasii - blue oak (© Daniel George via iNaturalist.org; CC BY-NC 
4.0)

7  Quercus douglasii - blue oak (© c michael hogen via iNaturalist.org; CC BY-NC-
SA 4.0)

8 Quercus douglasii - blue oak (© Alex Jones via iNaturalist.org; CC BY-NC 4.0)

9  Quercus douglasii - blue oak (© Chris Shuck via iNaturalist.org; CC BY-NC 4.0)

10  Quercus douglasii - blue oak (© K Schneider via iNaturalist.org; CC BY-NC 4.0)

11  Quercus douglasii - blue oak (© dackerly via iNaturalist.org; CC BY-NC-SA 4.0)

12  Quercus douglasii - blue oak (© Dean Lyons via iNaturalist.org; CC BY-NC 4.0)

13  Quercus douglasii - blue oak (© Stacie Wolny via iNaturalist.org; CC BY-NC-SA 

4.0)

14  Quercus douglasii - blue oak (© Patrick Hoffman via iNaturalist.org; CC BY-NC 
4.0)

15  Quercus douglasii - blue oak (© Daniel George via iNaturalist.org; CC BY-NC 
4.0)

16  Quercus douglasii - blue oak (© Marisol Villarreal via iNaturalist.org; CC BY-
NC 4.0)

17 - 18  Quercus douglasii - blue oak (© Daniel George via iNaturalist.org; CC 
BY-NC 4.0)

19 - 20  Quercus douglasii - blue oak (© Todd Ramsden via iNaturalist.org; CC 
BY-NC 4.0)

21  Quercus douglasii - blue oak (© Sean Werle via iNaturalist.org; CC BY-NC 4.0)

22  Quercus douglasii - blue oak (©2008 Keir Morse; CC BY-NC-SA 3.0)

23  Quercus douglasii - blue oak (© Merav Vonshak via iNaturalist.org; CC BY-NC 
4.0)

24  Quercus douglasii - blue oak (© Donovan Belardes via iNaturalist.org; CC BY-
NC 4.0)

25  Quercus douglasii - blue oak (© Merav Vonshak via iNaturalist.org; CC BY-NC 
4.0)

26  Quercus douglasii - blue oak (© Royce Cumming via iNaturalist.org; CC BY-NC 
4.0)

27  Quercus douglasii - blue oak (Eugene Zelenko via Wikimedia Commons; CC 
BY-SA 4.0)

28  Quercus douglasii - blue oak (© Rob Irwin via iNaturalist.org; CC BY-NC 4.0)

29  Quercus douglasii - blue oak (© mikewitkowski via iNaturalist.org; CC BY-NC 
4.0)

30  Quercus douglasii - blue oak (Eugene Zelenko via Wikimedia Commons; CC 
BY-SA 4.0)

31  Quercus douglasii - blue oak (© Te Chang via iNaturalist.org; CC BY-NC 4.0)

32  Quercus douglasii - blue oak (Eugene Zelenko via Wikimedia Commons; CC 
BY-SA 4.0)

33  Quercus douglasii - blue oak (© emilyfinette via iNaturalist.org; CC BY-NC 4.0)

PAGES 202-203: TREE/SHRUB—EVERGREEN (FUNCTIONAL GROUP)
1 - 4  Kalmia latifolia - mountain laurel (Ellen G. Denny; CC BY-NC 4.0)
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PAGES 204-209: TREE/SHRUB—EVERGREEN (KALMIA LATIFOLIA)
1 - 10  Kalmia latifolia - mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

11  Kalmia latifolia - mountain laurel (© Michael Ellis via iNaturalist.org; CC BY 
4.0)

12 -16  Kalmia latifolia - mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

17  Kalmia latifolia - mountain laurel (© tlit46 via iNaturalist.org; CC BY-NC 4.0)

18  Kalmia latifolia - mountain laurel (© Eric M Powell via iNaturalist.org; CC BY-
NC 4.0)

19 - 20  Kalmia latifolia - mountain laurel (FlaPack via Flickr; CC BY-NC 2.0)

21  Kalmia latifolia - mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

22  Kalmia latifolia - mountain laurel (© Jim Brighton via iNaturalist.org; CC BY-
NC 4.0)

23  Kalmia latifolia - mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

24  Kalmia latifolia - mountain laurel (© C.L.O’Brian via iNaturalist.org; CC BY-NC 
4.0)

25  Kalmia latifolia - mountain laurel (Ellen G. Denny; CC BY-NC 4.0)

26  Kalmia latifolia - mountain laurel (© Claire O’Neill via iNaturalist.org; CC BY-
NC 4.0)

PAGES 210-215: TREE/SHRUB—EVERGREEN (GAULTHERIA SHALLON)
1  Gaultheria shallon - salal (© Andrew Simon via iNaturalist.org; CC BY-NC 4.0)

2  Gaultheria shallon - salal (Kathleen Stetz; CC BY-NC 4.0)

3  Gaultheria shallon - salal (© jacobbarringer via iNaturalist.org; CC BY-NC 4.0)

4  Gaultheria shallon - salal (Stephen James McWilliam via iNaturalist.org; Public 
domain)

5  Gaultheria shallon - salal (© Eric Jain via iNaturalist.org; CC BY-NC 4.0)

6 Gaultheria shallon - salal (© Noah Strycker via iNaturalist.org; CC BY-NC 4.0)

7  Gaultheria shallon - salal (© Lena Dietz Chiasson via iNaturalist.org; CC BY-NC 
4.0)

8  Gaultheria shallon - salal (© Zach Hawn via iNaturalist.org; CC BY-NC-SA 4.0)

9  Gaultheria shallon - salal (© cheribs_pg via iNaturalist.org; CC BY-NC 4.0)

10  Gaultheria shallon - salal (© Macgregor Aubertin-Young via iNaturalist.org; CC 
BY 4.0)

11  Gaultheria shallon - salal (© shihv via iNaturalist.org; CC BY-NC 4.0)

12  Gaultheria shallon - salal (© Eric Jain via iNaturalist.org; CC BY-NC 4.0)

13  Gaultheria shallon - salal (© kendra27 via iNaturalist.org; CC BY-NC 4.0)

14  Gaultheria shallon - salal (© DeeF via iNaturalist.org; CC BY-NC 4.0)

15  Gaultheria shallon - salal (© Eric Jain via iNaturalist.org; CC BY-NC 4.0)

16  Gaultheria shallon - salal (© Ken Chamberlain via iNaturalist.org; CC BY-NC 
4.0)

17  Gaultheria shallon - salal (Patty Guertin; CC BY-NC 4.0)

18  Gaultheria shallon - salal (© Alex Abair via iNaturalist.org; CC BY-NC 4.0)

19  Gaultheria shallon - salal (© Mike Patterson via iNaturalist.org; CC BY-NC 4.0)

20  Gaultheria shallon - salal (© Ken-ichi Ueda via iNaturalist.org; CC BY-NC 4.0)

21  Gaultheria shallon - salal (© Sarah Minnick via iNaturalist.org; CC BY-NC 4.0)

22  Gaultheria shallon - salal (©2016 Steve Matson; CC BY-NC 3.0)

23  Gaultheria shallon - salal (© Scott Gilmore via iNaturalist.org; CC BY-NC 4.0)

24  Gaultheria shallon - salal (© Daniel Carter via iNaturalist.org; CC BY-NC 4.0)

25  Gaultheria shallon - salal (Peter Stevens via Flickr; CC BY 2.0)

26  Gaultheria shallon - salal (Patty Guertin; CC BY-NC 4.0)

27  Gaultheria shallon - salal (© Riley Pollom via iNaturalist.org; CC BY 4.0)
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