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PREFACE

It has been more than twenty years since the publication of the first edition of Mojave Desert Wildflowers, and over ten years since the second edition. This edition is different for several reasons. A major change, which you may have noticed on the cover, is that Pam MacKay is now Pam MacKay Thomas, and now there are two authors! We married in 2016, and since Tim contributed so much to the first and second editions without the recognition of authorship, we decided this acknowledgment was long overdue.


This edition features quite a few species that were not included in the first or second editions. One of the reasons for this is that we had a fantastic year for wildflowers in the spring of 2023, and a super-bloom also occurred in 2019. It was wonderful to see so many species that seem rare because they only come up in high rainfall years, and since we have acquired better cameras and lenses, we have been able to upgrade and replace many photos of common species as well. In the beginning of the 2023 blooming season, temperatures were colder than normal, and blooming was delayed. Once it warmed up, it seemed like everything was blooming at the same time and at opposite ends of the desert. We then enjoyed multiple field days and many camping trips. We took thousands of images and edited them down to our favorites, many of which you will find in these pages.


We have included in this edition a new and improved section on the genus Cryptantha. In the previous editions, we had photos of the variable seed surface features to help identify species, but we realize that most people are not likely to carry a microscope into the field! We now have a section that features photos of 13 species, and they are all distinct enough to tell apart with the naked eye. There is also a discussion of the new nomenclature that goes along with this group, as the genus Cryptantha has recently been broken down into several genera. There is also a new section on the tiny but fascinating and adorable Nemacladus flowers; this is a genus not previously addressed in the first or second editions. Additional sections with multiple featured species, some of which were not included in previous editions, include Euphorbia, Pectocarya, Chaenactis, Atriplex, and Brickellia.


As expected, more research has resulted in more name changes, and quite a few species are now considered to be in different families; these changes are also reflected in this new edition. For those interested in the changing taxonomy, you will find a list of plant name synonyms in an appendix toward the back of this edition.


This edition is also unique in that it is the first time that we took every photo in the book and did not rely on the photos taken by others. In previous editions we relied on a map from the DoD Mojave Desert Ecosystem Program, but we constructed a new map for this book. While we appreciate our great photographers and map provider for the first two editions, we decided that it was time to focus on making this our book. Even if you already have the first or second edition, or both, we encourage you to get this new unique and improved third edition. As each edition features some species that the others do not have, all three together give pretty good coverage of the plants you are likely to encounter in the Mojave Desert.


As with previous editions, writing the comments for each plant was fun and educational for us! In this third edition as well, each species has various snippets of information; some comments are on the medical and industrial chemistries of the plants, some address insect interactions, while others include little tidbits about the people that first found and described the plant. Some entries discuss Native American usage of the plant, and others may consider how the plant got its name. We hope the book is useful and that you enjoy it. What are we waiting for? Let’s go botanizing, in the field or from the armchair!
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GLOSSARY

alternate: Placed singly along a stem, one after another, usually each successive item on a different side of the stem from previous. As one traces the orientation from one item to the next above, a spiral is drawn around the stem. Usually used in reference to arrangement of leaves on a stem (see opposite and whorled for comparison).

annual: A plant that completes its life cycle, from seed germination to production of new seeds, within a year, then dies (see perennial and biennial for comparison).

anther: A sac at the tip of the stamen where the pollen is formed.

axil: The region in the angle formed by the upper side of the leaf, or leaf stalk, where it joins the stem.

banner: The upper petal in many of the flowers of the bean family (see “pea” flower), often bent upward or even backward, usually broader than the other petals, and always covering them in the bud; also called the standard or flag petal.

basal: At the base or bottom of; generally used in reference to leaves located at the base of the stem, at ground level.

beak: A conic projection or abruptly tapering end of a fruit.

biennial: A plant completing its life cycle in two years and normally not producing flowers during the first year (see annual and perennial for comparison).

bilateral: In reference to the shape of a flower as viewed “face on,” a shortened term for “bilaterally symmetrical” and substitution for the technical term “zygomorphic.” A bilateral flower is one that can be divided into mirror images in only one plane through the center of the flower. Mammals, fish, birds, and insects, for example, are bilaterally symmetrical (see radial for comparison).

blade: The broad, flat part of a structure, usually in reference to leaves or petals, often contrasting with the stalk of the structure.

bract: Reduced or modified leaf, often associated with flowers. May or may not be green, sometimes scale-like.

bristle: A stiff hair, usually erect or curving away from its attachment point.

bulb: Underground plant part that is a short, swollen stem covered by fleshy, modified, food-storing, scale-like leaves that are usually nongreen (an example is the onion).

calyx: A collective term for the outer set of flower parts, composed of sepals, which may be separate or joined to one another; usually green. If there is only one set of parts outside the stamens or pistil, it is by definition the calyx, even though it may resemble a corolla (see corolla and petal-like parts for comparison).

capsule: A dry fruit that releases seeds through splits or holes; as used in this guide, usually not elongate (see pod for comparison).

catkin: A spike of male or female flowers that falls off the plant as a single unit after flowering or fruiting. Willows, oaks, and other wind-pollinated plants often bear catkins.

clasping: Surrounding or partially wrapping around a stem or branch.

cluster: Any grouping or close arrangement of individual flowers; “flower cluster” is used as a substitute for the commonly used but more technical term “inflorescence.”

compound leaf: A leaf that is divided to its midrib or stalk into two to many leaflets, each of which resembles a complete leaf. A leaf will have a bud in its axil, whereas leaflets do not (see palmately compound leaf, pinnately compound leaf, and simple leaf for comparison).

corm: A fleshy, enlarged, underground stem base with scales.

corolla: Collective term for the set of flower parts interior to the calyx and exterior to the stamens (if present), composed of petals, which may be free or united; often white or brightly colored, rarely green (see calyx and petal-like parts for comparison).

cotyledon: A fleshy leaf in the embryo of a seed that stores food for the eventual seed germination process.

deciduous: A term referring to the more or less synchronized shedding of structures, usually leaves. Shrubs and trees that drop all their leaves at the end of the growing season are “deciduous,” or leaves may be said to be “deciduous.” Many desert plants are evergreen but will shed their leaves during severe drought and then are “drought deciduous” (see evergreen for comparison).

disk flower: Small, tubular, usually trumpet-shaped flower in the central portion of the flower head of plants in the sunflower family (Asteraceae) (see illustration p. 48; see ray flower, ligule, and strap-shaped flower for comparison).

elliptical: In reference to the shape of a plane cut obliquely through the axis of a cone, usually in reference to leaf shape (see illustration p. 47).

entire: Usually in reference to a leaf margin that is plain, not lobed or toothed (see illustration p. 46).

erect: Standing more or less perpendicularly to the surface.

evergreen: Plants that bear green leaves throughout the year. Leaves may be shed asynchronously or synchronously, but in either case, new leaves are in place before old ones are shed (see deciduous for comparison).

family: A group of related genera, usually easily recognized by sharing similar features (such as floral features, fruit types, stem anatomy, etc.).

fascicle: A cluster or bundle of leaves or flowers.

filament: The usually slender stalk of a stamen, tipped by the anther.

flower head: As used in this guide, a dense and continuous group of flowers, without obvious branches or spaces between them; often mistaken for a single “flower” until structure is understood. The term is used especially in reference to the grouping of flowers in the sunflower family (Asteraceae).

fruit: The mature ovary of a plant, containing ripe seeds; a fruit may be fleshy or hard, large or small, and may consist of other parts of the flower or plant.

genera: See genus.

genus: A group of closely related species, sharing many characteristics in common; plural, “genera.”

glandular: Bearing glands, which are structures that secrete something. Glands in plants are often borne at tips of hairs, and the exuded substance is usually moist or sticky and sometimes odoriferous. Alternatively, they may be part of the surface layer and appear as darkened spots. Glandular secretions on the surface of plants usually inhibit or repel potential insects or other animals that might eat the plant.

glochids: Bundles of very short, dense spines that may occur on cactus plants.

herbaceous: A term that means “not woody.” Such a plant is usually soft and green.

hood: A curved or folded structure, often somewhat scoop-shaped, associated with the corolla. In this guide “hoods” are those scoop-like structures interior to the petals and exterior to the stamens in milkweeds (Asclepiadaceae); since most milkweeds have reflexed petals, the hoods are typically the most prominent feature of the flowers. Species with bilateral flowers also often have the upper lip “hood-like”; that is, much like a deeply cupped visor.

inflorescence: The structure on which flowers are borne, in this guide called the “flower cluster”; various specialized terms describe the form of the inflorescence.

inrolled: Margins of leaves are rolled under, or revolute.

involucre: A distinct series of bracts or leaves that subtend a flower or a flower cluster. Often used in the description of the flower head of the sunflower family (Asteraceae), where in this guide “whorl of bracts” is substituted.

keel: Referring especially to the two joined petals forming the lower part of the flower in the bean family (Fabaceae), which resembles the prow of a boat (see illustration p. 48); any structure that is a sharp, narrow ridge.

lanceolate: Narrow and pointed at both ends, usually broader just below the middle, much like the tip of a lance. When describing a structure that is basically lanceolate, but broader above the middle, in this guide the term “inversely lanceolate” is used interchangeably with the more technical term, “oblanceolate.”

leaf: The flattened, usually photosynthetic and therefore “food-producing” organ of the plant, attached to the stem.

leaf blade: The broadened, flattened part of the leaf, in contrast to the leaf stalk.

leaflet: A distinct leaf-like segment of a compound leaf.

leaf stalk: The slender portion of a leaf, distinguished from the blade, continuous with the midrib, and attaching the leaf to the stem; technically the “petiole.”

limb: The flared or expanded part of the corolla above the throat or tube.

linear: Long and very narrow, with parallel or nearly parallel sides (see illustration p. 47).

lobe: A segment of an incompletely divided plant part, typically rounded at tip; often used in reference to the partial segmentation of the leaf blade.

margin: The edge of a leaf or other plant part.

midrib: The central or main vein of a leaf.

nectar guides: Markings on the flower of a contrasting color or that reflect ultraviolet light, to direct the pollinating animal to the center of the flower.

nectar spur: A tubular extension of a petal or sepal that secretes nectar.

node: The region of the stem where one or more leaves are attached. Buds are commonly borne at nodes, in axils of leaves.

nutlet: A term for a small, hard, one-seeded fruit or segment of a fruit.

oblong: A shape with more or less parallel sides, longer in one direction than the other, as used here, with rounded ends; commonly used with leaf shape (see illustration p. 47).

opposite: Paired directly across from each other along a stem or axis (see alternate and whorled for comparison).

ovary: The portion of the flower where seeds develop, usually a swollen area below the style (if present) and stigma; develops into the fruit.

ovate: More or less egg-shaped in outline, often bluntly pointed at tip.

pads: Used here in reference to flattened stem-joints of Opuntia. The pads are part of the stem, the spine clusters (technically areoles) derived from branch systems, the needles modified from leaves.

palmate: Referring to an arrangement where segments attach to a common point, much like fingers attach to the palm of a hand. Used commonly to describe lobing of a leaf (palmately lobed) or compound leaves (palmately compound). A palmately compound leaf is one that has three or more leaflets attached at the tip of the leaf stalk; an example is the leaves of lupines in the bean family (Fabaceae) (see illustration p. 46).

pappus: In the sunflower family (Asteraceae) the modified calyx, consisting of a crown of scales, bristles, or soft hairs at the top of the seedlike fruit.

parallel: Side by side, about the same distance apart for the entire length; often used in reference to veins or edges of leaves.

parasitic plant: A plant that lives on another plant, robbing it of nourishment.

“pea” flower: As used in this guide, a reference to the flower shape seen in many of the species in the bean family (Fabaceae); a flower that has a banner, two wings, and a keel (see illustration p. 48).

perennial: A plant that normally lives for more than one year (see annual and biennial for comparison).

petal: A unit of the corolla, usually flattened and brightly colored.

petal-like parts: Referring to parts of a flower that resemble petals but technically are not petals, or where the distinction between petals and sepals is not immediately evident; in technical works the term “tepals” may be used. In this guide “petal-like parts” is used in the cactus family (Cactaceae), where sepals are thoroughly intergradient with petals; in the lily family (Liliaceae), where sepals may be brightly colored like the petals; and in the four o’clock family (Nyctaginaceae), where there are no petals, and the calyx is brightly colored and fragile, resembling a corolla.

photosynthesis: The process by which plants use energy in light to rearrange and join molecules of carbon dioxide from the air, all to store the sun’s energy in molecules of sugar built from the carbon dioxide and water; the plant’s “food.” Except for rare instances (such as around deep-sea vents), all life on Earth depends on this process.

phyllaries: A series of bracts below the flower heads of sunflower family (Asteraceae) plants.

pinna: The primary division of a compound leaf (plural, “pinnae”), often equivalent to a leaflet (as in Astragalus and Lupinus). In the case of a twice-compound leaf, this guide uses “segment” in place of pinna, the leaflets being the small leaf-like structures resulting from division of the pinna.

pinnate: Referring to an arrangement where parts are aligned along opposite sides of an axis, much like the barbs of a feather are aligned along each side of the common central axis. Used commonly to describe lobing of a leaf (pinnately lobed) or compound leaves (pinnately compound). A pinnately compound leaf is one that has two or more leaflets arranged along opposite sides of a common axis; the leaves of many members of the bean family (Fabaceae) are an example of this (see illustration p. 46).

pistil: The female part of the flower, consisting of ovary, style, and stigma; a flower may have one pistil or several pistils.

pod: As used in this guide, a dry, elongate fruit that splits open upon maturity to release seeds (see capsule for comparison).

pollen: Tiny, often powdery male reproductive cells formed in the anther, ultimately producing the sperm prior to fertilization of the egg within the ovary of the plant.

pollination: The transfer of pollen from the anther of one flower to the stigma of another.

prostrate: Growing flat on the ground.

pulvinus: A swelling at the base of a leaf stalk (petiole) or at the base of a leaflet, which often aids in the movement of leaves or leaflets.

rachis: The main stem or axis of a pinnately compound leaf.

radial: In reference to the shape of a flower as viewed “face on,” a shortened term for “radially symmetrical,” and substitution for the technical term “actinomorphic.” A radial flower is one that can be divided into mirror images by several planes through the center of the flower. A starfish is radially symmetrical (see bilateral for comparison).

ray flower: A flower at the periphery of the head of the sunflower family (Asteraceae), the corolla extended far to one side, flattened and shaped like a single petal; a flower head may have one, several, or many ray flowers, or it may have none; when several or many are present they usually extend outward like the rays of a star (see illustration p. 48; see disk flower and strap-shaped flower for comparison).

receptacle: The expanded portion of a stalk where flower parts are attached.

recurved: Bent backward.

reflexed: Abruptly bent backward.

rhizome: A horizontal, underground stem.

rosette: A dense cluster of leaves very closely spaced around the stem, often at ground level, but in members of the agave family (Agavaceae), sometimes at the top of a stout trunk.

scale: Any thin, membranous, usually translucent structure that somewhat resembles scales of fish or reptiles.

scarification: The breaking of the seed coat prior to germination.

seedlike: Resembling a seed; in this guide, used to refer to the fruits of various plants, especially members of the sunflower family (Asteraceae), where the “seed” (as in the sunflower “seed”) is technically a one-seeded fruit, the outer covering consisting of ovary wall joined to the bases of other flower parts, the true seed contained inside.

sepal: A unit of the calyx, typically flattened and green, but occasionally brightly colored (see petal-like parts for comparison).

serrate: Saw-toothed, with teeth pointing toward the tip or front.

shrub: A multistemmed woody plant of moderate to low height with stems arising at ground or near level.

simple leaf: A leaf that is not compound. A simple leaf may have a plain (entire) margin, or the margin may be toothed or deeply lobed. As long as clefts between the lobes do not extend to the midrib, the leaf is simple. A deeply lobed oak leaf, for example, is “simple.”

spatulate: Referring to a shape broader in the upper half, round at the tip (see illustra tion p. 47).

species: A group of very similar individuals that use their environment in a similar manner and that are capable of mating with one another to produce viable offspring. Because many plants reproduce asexually (e.g., dandelion, Taraxacum) or tend to self-pollinate and self-fertilize (e.g., some suncups, Camissonia), the definition is more difficult to apply in plants than in many animal groups. Species are internationally referred to by a scientific name, a binomial, such as Taraxacum officinale, where the first name is the genus name, and the second is the specific epithet, which modifies the genus name.

specific epithet: See species.

spike: An elongate, unbranched, often dense cluster of stalkless or nearly stalkless flowers.

spikelet: The basic flower cluster unit of grass family plants. Each spikelet has two bracts called glumes at the base, with sessile flowers called florets above.

stalk: As used in this guide, a stem-like structure supporting a leaf, flower, or flower cluster (technically “petiole,” “pedicel,” and “peduncle,” respectively).

stalkless: Lacking a stalk; when stalkless, a leaf blade or a flower is directly attached to the stem.

stamen: The male part of the flower, consisting of the slender, stalk-like filament and the sac-like anther, in which pollen forms.

staminode: A stamen that lacks an anther and is therefore sterile. Staminodes in the figwort family are often hairy.

standard: See banner.

stellate hairs: A star-like pattern of hair growth, with several slender hairs radiating from a common point of attachment at their bases.

stigma: Portion of the pistil receptive to pollen; usually at the top of the style, and often appearing fuzzy or sticky.

stipules: A pair of attachments at the base of a leaf, often connected to each other. Leaves may or may not have stipules.

stolon: An aboveground horizontal stem or runner.

style: The portion of the pistil between the ovary and the stigma, often slender; each pollen grain will produce a tube that traverses the style, delivering sperm to the eggs within the ovary.

strap-shaped flower: In reference to the type of flowers found in the heads of dandelions (Taraxacum) and their relatives in the sunflower family (Asteraceae). The flowers throughout the head are strap-shaped, the corolla extended conspicuously toward the periphery of the head, the flowers in the center smaller than those near the edge of the head. Usually each corolla has five tiny teeth at the tip. These are contrasted with ray flowers, which are similar, but which are found only at the periphery of the flower head surrounding the disk flowers.

subshrub: Plants with a shrubby appearance but with woody tissue only near the base and soft, green stems above.

subspecies: A group of individuals within a species that have a distinct range, habitat, and structure; in plants usually not conceptually different from variety, but both terms remain in use due to historical reasons.

subtend: Situated below or beneath, often encasing or enclosing something.

succulent: Thickened, fleshy, and juicy.

tendril: A slender, coiling structure that may be part of a stem or leaf. The tendrils of vines and climbing plants wind around other plants or objects for support.

toothed: Bearing teeth or sharply angled projections along an edge.

tubercle: A small, rounded or conical projection.

umbel: A flower cluster where each of the individual flower stalks attach at a common point at the tip of the main stalk of the flower cluster, much like the ribs of an umbrella attach at the top of the umbrella.

variety: A group of individuals within a species that have a distinct range, habitat, and structure; in plants usually not conceptually different from subspecies, but both terms remain in use due to historical reasons.

veins: Bundles of small tubes, some of which carry water and minerals, others of which carry a sugar solution. Water and sugar solutions may move in opposite directions through different series of cells in the same vein.

whorled: Three or more parts attached at the same point around a stem or axis (see alternate and opposite for comparison).

wings: A flat, thin, extended portion; in the bean family (Fabaceae), specifically referring to the two side petals of the flower, flanking the keel.






INDEX OF SYNONYMS


As explained in the introduction, there have been numerous recent changes in the scientific names of many Mojave Desert plant taxa. In earlier floras and plant identification manuals, plants were classified and named based mainly on their morphology, or outward appearance, and sometimes on their chemistry as well. Recent name changes reflect new information about relationships among taxa as elucidated by molecular genetic studies. It is important for floras and identification manuals alike to provide previous plant names. This allows the professional and the layman alike the means to track these name changes, to see how our understanding of plant relationships has changed over time. It can also eliminate confusion, since many readers may know plants by their former scientific names, but they are not familiar with the new nomenclature. This index of synonyms was provided so that you can look up a plant by its previous scientific name, as it appeared in the second edition (2013) of Mojave Desert Wildflowers, and find out the new, accepted scientific name, according to The Jepson Flora Project, Jepson eFlora (2023).





	2nd EDITION MDWF
	3nd EDITION MDWF



	






	Atriplex covillei
	Stutzia covillei



	Chamaesyce albomarginata
	Euphorbia albomarginata



	Chamaesyce setiloba
	Euphorbia setiloba



	Coryphantha chlorantha
	Escobaria chlorantha



	Cryptantha angustifolia
	Johnstonella angustifolia



	Cryptantha circumscissa
	Greeneocharis circumscissa



	Cryptantha costata
	Johnstonella costata



	Cryptantha micrantha var. lepida
	Eremocarya lepida



	Cryptantha nevadensis var. nevadensis
	Cryptantha nevadensis



	Cryptantha nevadensis var. rigida
	Cryptantha juniperensis



	Dichelostemma capitata
	Dipterostemon capitatus



	Hyptis emoryi
	Condea emoryi



	Mimulus bigelovii
	Diplacus bigelovii



	Mimulus mohavensis
	Diplacus mohavensis



	Mimulus rupicola
	Diplacus rupicola



	Mohavea breviflora
	Antirrhinum mohavea



	Mohavea confertiflora
	Antirrhinum confertiflorum



	Oenothera californica
	Oenothera avita subsp. californica



	Orobanche cooperi
	Aphyllon cooperi



	Oxytheca perfoliata
	Mucronea perfoliata



	Peritome arborea
	Cleomella arborea



	Prosopis glandulosa var. torreyana
	Neltuma odorata



	Prosopis pubescens
	Strombocarpa pubescens








In addition to changes in the scientific names, some taxa now belong to a plant family that differs from the family into which it was placed in the second edition. Those changes, according to The Jepson Flora Project, Jepson eFlora (2023), include the following:






	Scientific name
	Previous family in 2nd edition
	Family recognized in this edition



	






	Eriodictyon trichocalyx
	Boraginaceae
	Namaceae



	Heliotropium curassavicum
	Boraginaceae
	Heliotropiaceae



	Nama demissa
	Boraginaceae
	Namaceae



	Phacelia campanularia
	Boraginaceae
	Hydrophyllaceae



	Phacelia crenulata
	Boraginaceae
	Hydrophyllaceae



	Phacelia distans
	Boraginaceae
	Hydrophyllaceae



	Phacelia fremontii
	Boraginaceae
	Hydrophyllaceae



	Phacelia ivesiana
	Boraginaceae
	Hydrophyllaceae



	Phacelia neglecta
	Boraginaceae
	Hydrophyllaceae



	Phacelia parishii
	Boraginaceae
	Hydrophyllaceae



	Phacelia pedicillata
	Boraginaceae
	Hydrophyllaceae



	Phacelia rotundifolia
	Boraginaceae
	Hydrophyllaceae



	Phacelia vallis-mortae
	Boraginaceae
	Hydrophyllaceae



	Pholisma arenarium
	Boraginaceae
	Lennoaceae



	Tiquilia plicata
	Boraginaceae
	Ehretiaceae
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