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ABSTRACT  

  A floristic account is provided for the aster or daisy family as part of the vascular plant flora of 

the contiguous protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife 

Refuge, and the Tinajas Altas Region in the heart of the Sonoran Desert in southwestern Arizona.  This is 

the largest family in the flora area; the modern flora includes 106 taxa in 65 genera, with only 9 non-native 

species.  The fossil record is rich; at least 30 species are known from fossils, including at least four taxa no 

longer present in the area.  Fifty-seven (59 percent) of the composite taxa are annuals (ephemerals), most 

of which are cool-season (winter-spring) species.  Non-native taxa are remarkably few (9 species; 3 of 

them are not established as reproducing populations) and none are invasive.  This is the twenty-first 

contribution for this flora series published in Phytoneuron and also open access on the website of the 

University of Arizona Herbarium (ARIZ). 

 

 

 

  Asteraceae (comps) and Orchidaceae (orchids) are the two largest families of vascular plants.   

Comps include about 1620 genera and 25,040 species, or about 9% of the world flora (Stevens 2012).  

Mexico contains nearly 10% of the worldôs species of comps and North America north of Mexico has 

a similar diversity.  The family is especially well developed and diverse in semi-arid regions of the 

world.  The worldwide success of the composite family in terms of taxonomic and ecological 

diversity is due in large part to the evolutionary plasticity of the capitulum (flower head) as a 

functional flower (Jeffrey 2009) and the highly developed and efficient chemical defenses against 

herbivores (e.g., Cronquist 1981).  Indeed, while studying Sonoran Desert composites one is 

impressed by the prevalence and diversity of glands on the stems, leaves, and especially youngest 

growth and exposed surfaces of phyllaries and corollas.  These glands occur in combination with a 

great diversity of hairs (trichomes). 

  

  This contribution is the final installment for the vascular plant flora of the contiguous 

protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife Refuge, 

and the Tinajas Altas Region in the heart of the Sonoran Desert in southwestern Arizona (Figure 1).  

The previously published parts are listed on the last page of this publication.  The first article in this 

series includes maps and brief descriptions of the physical, biological, ecological, floristic, and deep 

history of the flora area (Felger et al. 2013a).  This flora includes the modern, present-day taxa as well 

as fossil records from packrat middens.  This flora is specimen-based; we have seen nearly all 

specimens cited. 
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Figure 1.  Flora area in southwestern Arizona.  OP = Organ Pipe Cactus National Monument; CP = Cabeza 

Prieta National Wildlife Refuge; TA = Tinajas Altas Region.  Green shading indicates approximate boundaries 

of federally designated wilderness. 
 

  Explanation of the format for the flora series is provided in part 3 (Felger et al. 2013b). 

Vernacular, or common names, when known or deemed worthwhile, are given in English, Spanish 

(shown in italics), and the Hia-Ced Oôodham dialect, respectively.  Non-native taxa in the flora area 

are marked with an asterisk (*) and non-natives not established as reproducing populations are 

marked with two asterisks (**).  Fossil specimens are indicated with a dagger symbol (À) and fossils 

of taxa no longer present in the flora area are marked with two dagger symbols (ÀÀ).  All specimens 

cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the 

abbreviations for herbaria at Cabeza Prieta National Wildlife Refuge (CAB), Organ Pipe Cactus 

National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum, 

Thiers 2016).  All photos and scans are by Sue Rutman and all line art is by Lucretia Breazeale 

Hamilton (1908ï1986) unless otherwise stated.  

 

  Area designations are: OP = Organ Pipe Cactus National Monument, CP = Cabeza Prieta 

National Wildlife Refuge, TA = Tinajas Altas Region.  Baja California refers to the northern state and 

Baja California Sur to the southern state of the peninsula, and Baja California Peninsula refers to both 

states or when the specific state is not known.  The identification keys are for the modern flora; taxa 

not established as reproducing populations or no longer occurring in the flora area are not included in 

the keys.  Descriptions and keys pertain to taxa and populations as they occur in the flora area. 
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Asteraceae in Southwestern Arizona 

  Annuals, herbaceous perennials, and shrubs (elsewhere sometimes vines and small trees).  

Leaves highly variable, simple but often deeply lobed to highly dissected; stipules none (sometimes 

with stipule-like leafy appendages at leaf bases, e.g., Verbesina encelioides).  Individual flowers 

(florets) usually small, highly variable; bisexual, staminate, or pistillate; pistillate florets either fertile 

(producing fruit) or sterile (asexual, or neuter, not producing fruit).  Florets organized into a head 

(capitulum) surrounded by bracts (phyllaries) forming the involucre (or phyllaries rarely absent, e.g., 

Stylocline).  Heads usually on a peduncle (stem supporting the flower head) with few to many florets.  

Composites in the flora area as well as the Sonoran Desert Region have four kinds of florets: 

 

1.  Disk florets: Corollas tubular, (3- or 4-) 5-lobed, radially symmetric or rarely slightly bilaterally 

symmetric; usually bisexual or sometimes functionally staminate (the stigma present but fruit not 

produced).  Many comps have only disk florets (discoid heads), e.g., Baccharis, Bebbia, 

Palafoxia, and Peucephyllum; others have disk florets in the center of the flower head and 

surrounded by ray florets. 

 

2.  Ray florets: Corollas with a short tube below a limb, the limb (ray or ligule) strap-shaped 

(extended on one side, the floret thus bilaterally symmetric) and usually 3-toothed or 3-veined, or 

rarely the limb greatly reduced or absent (the florets eligulate, e.g., Erigeron canadensis).  Ray 

florets pistillate and fertile (producing fruit) or sterile, and surrounding (exterior to) the disk 

florets: e.g., Baileya, Encelia farinosa, and Geraea. 

 

3.  Ligulate florets: Florets bisexual; all florets in the head of the same kind, although the inner ones 

often smaller, the florets usually numerous in each head.  Corollas tubular below, with a 5-

toothed limb (ligule or ñrayò), the floret thus bilateral: e.g., Malacothrix, Rafinesquia, 

Stephanomeria, and Uropappus. 

 

4.  Bilabiate florets: Florets bisexual; all florets in the head of the same kind.  Corollas 2-lipped, the 

inner (toward center) lip 2-lobed, the outer lip 3-lobed, the floret thus bilateral: Acourtia and 

Trixis. 

 

  Calyx modified as the pappus or sometimes absent.  The pappus diverse, often represented by 

awns, bristles, hairs, or scales, and variously smooth, scabrous, or feathery (plumose).  Stamens (4) 5, 

inserted on the corolla, the anthers usually united around the style, the filaments not fused (filaments 

fused and anthers separate in Ambrosia and Xanthium) or stamens absent from unisexual pistillate 

flowers.  Ovary inferior, the style solitary and often ringed at the base by a nectary, the stigma 2-

branched.  Fruit 1-seeded, referred to here as an achene, although technically a cypsela.  

 

  This is the largest family in the flora area as well as the Sonoran Desert and globally.  The 

106 taxa (Table 1; excluding taxa not established and fossils no longer present) in the modern flora 

area represent 15% of the total flora, a percentage comparable to that of the flora of adjacent 

northwestern Sonora (Felger 2000).  At least 30 species are known from the fossil record, four of 

which are known from the flora area only by fossils.  Non-native taxa are remarkably few (9 species) 

and none are invasive.  Three of the non-natives are not established as reproducing populations. 
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Table 1.  Local distributions of composite taxa for the flora in southwestern Arizona.  À = Modern taxa also 

represented by a fossil specimen;  ÀÀ = fossil taxa not found in the modern flora area;  * = non-native taxa; ** = 

non-natives not established (not reproducing) in the flora area.  OP = Organ Pipe Cactus National Monument; 

CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region.  S = Summer/warm-season 

ephemerals; W = cool-season/winter-spring ephemerals; NS = non-seasonal ephemerals and NS/P = non-

seasonal ephemerals sometimes becoming perennials; PR = perennials.  Localities and growth forms in 

parentheses are ones that are rare or seldom found (probably not reproducing), or known only from fossils and 

not part of the modern flora, and are not counted in the totals. 

 

TAXON  

REGION GROWTH FORM  

Organ 

Pipe 

Cabeza 

 Prieta 

Tinajas 

Altas 

Ephemerals 

Perennial 
Summer Winter 

Non-

seasonal 

Acamptopappus 

sphaerocephalus  
OP      PR 

Acourtia nana  OP      PR 

Acourtia wrightii  OP CP     PR 

Adenophyllum porophylloides OP CP     PR 

Ageratina paupercula OP      PR 

Ambrosia ambrosioides OP CP TA    PR 

ÀAmbrosia confertiflora  OP CP TA    PR 

Ambrosia cordifolia  OP      PR 

ÀAmbrosia deltoidea  OP CP (TA)    PR 

ÀAmbrosia dumosa  OP CP TA    PR 

Ambrosia dumosa ×  

A. ilicifolia  
  TA    PR 

ÀAmbrosia ilicifolia    CP TA    PR 

Ambrosia monogyra  OP CP     PR 

ÀAmbrosia salsola OP CP TA    PR 

Artemisia dracunculus OP      PR 

ÀArtemisia ludoviciana OP  (TA)    PR 

(ÀÀArtemisia tridentata)  (OP)      (PR) 

Baccharis brachyphylla OP CP TA    PR 

Baccharis salicifolia  OP CP     PR 

Baccharis sarothroides OP CP TA    PR 

ÀBahiopsis parishii  OP CP TA    PR 

Baileya multiradiata  OP CP    NS  

Baileya pleniradiata OP CP TA   NS  

ÀBebbia juncea  OP CP TA    PR 

ÀBrickellia atractyloides   CP TA    PR 

Brickellia californica  OP      PR 

ÀBrickellia coulteri  OP CP     PR 

Brickellia frutescens OP      PR 

(ÀBrickellia sp.) (OP)      (PR) 

(ÀÀCalycoseris parryi) (OP)  (TA)  (WI)   

Calycoseris wrightii  OP CP TA  WI   

(** Carthamus tinctorius) (OP)    (WI)   

*Centaurea melitensis  OP CP  SU    
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ÀChaenactis carphoclinia  OP CP TA  WI   

ÀChaenactis stevioides OP CP TA  WI   

ÀCirsium neomexicanum OP    WI   

Diaperia verna  OP CP   WI   

(Dicoria canescens)   (CP)   (WI)   

Dieteria asteroides  OP     NS/P  

Eclipta prostrata  OP     NS  

ÀEncelia farinosa  OP CP TA    PR 

Encelia farinosa ×                  

E. frutescens  
OP  TA    PR 

Encelia frutescens OP CP TA    PR 

ÀEricameria cuneata OP CP (TA)    PR 

ÀEricameria laricifolia  OP  (TA)    PR 

(ÀÀEricameria teretifolia) (OP)  (TA)    (PR) 

(ÀEricameria sp.) (ÀOP)      (PR) 

*Erigeron canadensis  OP CP  SU    

Erigeron lobatus OP CP TA   NS  

Eriophyllum lanosum OP CP   WI   

Gaillardia arizonica OP CP   WI   

Gamochaeta stagnalis  OP    WI   

ÀGeraea canescens  OP CP TA  WI   

Gutierrezia arizonica  OP CP   WI   

ÀGutierrezia sarothrae  OP CP     PR 

ÀGymnosperma glutinosum  OP CP TA    PR 

(** Helianthus annuus)  (OP)   (SU)    

Helianthus niveus  CP  SU    

(ÀÀHeterotheca sp.)   (TA)  (W/P)   

Hymenothrix wislizeni  OP CP   W/P   

Hymenoxys odorata   CP   WI   

Isocoma acradenia  OP CP     PR 

Koanophyllon palmeri OP      PR 

*Lactuca serriola OP CP TA   NS  

Laënnecia coulteri  OP CP TA SU    

Leucosyris arida  OP CP    NS/P  

Leucosyris carnosa OP      PR 

Logfia arizonica  OP CP TA  WI   

Logfia depressa  OP CP   WI   

Logfia filaginoides  OP CP TA  WI   

Machaeranthera tagetina OP     NS  

Malacothrix fendleri OP CP   WI   

Malacothrix glabrata  OP CP   WI   

Malacothrix sonorae OP CP   WI   

Monoptilon bellioides OP CP TA  WI   

*Oncosiphon piluliferum  OP CP   WI   

Packera quercetorum  OP      PR 

Palafoxia arida  OP CP TA  WI   

Parthenice mollis  OP   SU    

Pectis cylindrica   CP  SU    

Pectis linifolia  OP   SU    
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Pectis papposa  OP CP TA SU    

Perityle ajoensis OP      PR 

ÀPerityle emoryi OP CP TA  WI   

(ÀÀPerityle sp.) (OP)    (WI)   

ÀPeucephyllum schottii  CP TA    PR 

Pleurocoronis laphamioides  OP      PR 

Pleurocoronis pluriseta   CP TA    PR 

(ÀPleurocoronis sp.)   (TA)    (PR) 

Pluchea odorata  OP   SU    

Pluchea sericea OP      PR 

ÀPorophyllum gracile  OP CP TA    PR 

Prenanthella exigua  OP CP TA  WI   

Psathyrotes ramosissima   CP TA  WI   

Pseudognaphalium canescens  OP      PR 

Psilostrophe cooperi OP CP     PR 

Rafinesquia californica OP CP   WI   

ÀRafinesquia neomexicana OP CP TA  WI   

Senecio flaccidus OP    WI   

Senecio lemmonii OP CP   W/P   

Senecio mohavensis  OP CP TA  WI   

*Sonchus asper  OP CP TA  WI   

*Sonchus oleraceus OP CP TA  WI   

Stephanomeria exigua  OP    WI   

Stephanomeria pauciflora OP CP TA    PR 

Stephanomeria schottii  CP   WI   

Stylocline gnaphaloides OP    WI   

Stylocline micropoides OP CP TA  WI   

ÀThymophylla concinna  OP CP   WI   

Thymophylla pentachaeta  OP CP     PR 

Townsendia annua OP    WI   

Trichoptilium incisum OP CP TA  WI   

ÀTrixis californica OP CP TA    PR 

Uropappus lindleyi  OP CP   WI   

(** Verbesina encelioides) (OP)     (NS)  

Xanthisma gracile OP   SU    

ÀXanthisma spinulosum  OP CP TA    PR 

Zinnia acerosa  OP      PR 

Totals:  106  97 74 43 10 39 8 49 

 

  Approximately 57 taxa (59%) of the composite species in the flora area are annuals, mostly 

short-lived annuals or ephemerals.  Desert annuals that complete their life cycle within a single 

season are termed ephemerals, and those with longer life spans are termed annuals, although the 

distinctions can be subjective.  Three general kinds of ephemerals are distinguished: (1) Winter-

spring ephemerals grow during the cooler seasons and may flower during late fall, winter, or spring.  

The majority of ephemerals (39 taxa) in the flora area are cool-season, or winter-spring ephemerals.  

(2) Hot weather or summer ephemerals usually germinate with the first substantial summer 

thunderstorms.  Some may also grow with early fall rains (such as hurricane-fringe storms) while the 

soil and air temperatures are still high, allowing quick maturity.  (3) Non-seasonal ephemerals grow 

with sufficient soil moisture at any time of the year.  Most of the remaining local composites are 
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herbaceous perennials or small shrubs, and a few such as Ambrosia monogyra, Baccharis salicifolia, 

B. sarothroides, Peucephyllum schottii, and Pluchea sericea are woody shrubs reaching 1.5ï3 m in 

height.  Three small composite shrubs are important and widespread components of the local desert 

vegetation: Ambrosia deltoidea, A. dumosa, and Encelia farinosa.  

 

  Most composites in this flora are insect-pollinated.  Approximately 52 species have yellow 

flowers, e.g., Encelia farinosa, Baileya spp., Geraea canescens, and Pectis papposa.  Twenty-nine 

species have white to pinkish flowers, e.g., Rafinesquia neomexicana, and some are generally 

nocturnal or crepuscular, e.g., Stephanomeria spp.  There are only a few species with blue, lavender, 

or pink flowers, e.g., Cirsium neomexicanum, Pluchea odorata, and P. sericea.  Some have blue, 

purple, or pink rays but yellow disk flowers, e.g., Erigeron lobatus, Dieteria asteroides, Leucosyris 

arida, and Machaeranthera tagetina.  The Ambrosiinae, e.g., Ambrosia, are wind-pollinated, with 

corollas absent from female flowers and reduced on male flowers.  Others, such as the filaginoids 

(Diaperia, Logfia, and Stylocline), have minute flowers with reduced corollas and apparently are 

selfing (at least within a single flower head).  Other apparently selfing comps in the flora area include 

Pectis cylindrica and Uropappus lindleyi. 

 

  The composite genera in the flora of southwestern Arizona are classified in the following 

higher taxa (adapted from Barkley et al. 2006): 

 

SUBFAMILY  ASTEROIDEAE   

Tr ibe Anthemideae 

Artemisia 

Oncosiphon 

Tribe Astereae  

Acamptopappus  

Baccharis 

Dieteria  

Ericameria  

Erigeron  

Gutierrezia  

Gymnosperma 

Heterotheca 

Isocoma  

Laënnecia  

Leucosyris 

Machaeranthera  

Monoptilon  

Townsendia  

Xanthisma  

Tribe Eupatorieae  
Ageratina  

Brickellia  

Koanophyllon 

Pleurocoronis  

Tribe Gnaphalieae 

Diaperia  

Gamochaeta 

Logfia  

Pseudognaphalium  

Stylocline 

 

 

Tribe Heliantheae 
  Subtribe Ambrosiinae  

Ambrosia 

Dicoria  

Parthenice  

  Subtribe Baerinae 

Eriophyllum  

  Subtribe Chaenactidinae 
Chaenactis  

Hymenothrix 

Palafoxia  

Peucephyllum  

  Subtribe Ecliptinae 
Eclipta  

Encelia   

Geraea 

Verbesina  

Zinnia  

Subtribe Gaillardinea  
Baileya  

Gaillardia  

Hymenoxys  

Psathyrotes  

Psilostrophe 

Trichoptilium  

  Subtribe Helianthinae  
Bahiopsis 

Helianthus  
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 Subtribe Galinsoginae 

Bebbia  

 Subtribe Pectidinae  
Adenophyllum  

Pectis 

Porophyllum  

Thymophylla  

  Subtribe Peritylinae  
Perityle  

  Subtribe Plucheeae    
Pluchea  

  Subtribe Senecioneae  
Packera  

Senecio  

SUBFAMILY  CARDUOIDEAE  

Tribe Cynareae  
Carthamus   

Centaurea  

Cirsium  

SUBFAMILY  CICHORIOIDEAE  

Tribe Cichorieae 
Calycoseris 

Lactuca  

Malacothrix  

Prenanthella  

Rafinesquia  

Sonchus 

Stephanomeria   

Uropappus  

SUBFAMILY MUTISIOIDEAE  

Tribe Mutisieae 

Acourtia  

Trixis 

 

 

Key to the Genera 

 

ǅ1. Plants with milky sap; all florets bisexual and ligulate, the ligules 5-lobed, similar in shape 

(inner florets often smaller), and strap-like or ray-like. 

 

2. Pappus of lanceolate, papery scales, cleft at apex with the midrib extending into a slender bristle, 

the bristle not plumoseééééééééééééééééééééééééé... Uropappus 

2. Pappus of slender feathery or thread-like (capillary) bristles (if expanded and scale-like at base, 

then the apex plumose). 

 

3. Pappus bristles plumose. 

 

4. Heads medium to large, the larger phyllaries (13) 17ï22 mm long; ligules of larger (outer) 

florets usually 15ï30 mm long; achenes tapering into a slender beak; pappus bristles (6) 9.5ï14 

mm longééééééééééééééééééééééééééééé.. Rafinesquia 

4. Heads small, the phyllaries 6ï10.5 mm long; ligules 6ï12 mm long; achenes columnar (not 

tapering), ending abruptly (truncate); pappus bristles 2.2ï8 mm longéééé. Stephanomeria 

 

3. Pappus bristles thread-like (capillary), smooth to barbellate but not plumose. 

 

5. Achenes beaked, the beak slender like a wire and about as long as, or longer than, body of 

acheneééééééééééééééééééééééééééééééé... Lactuca 

5. Achenes not beaked (sometimes narrowed to a neck but the neck not slender like a wire and 

much shorter than the achene body). 

 

6. Achenes flattened, rounded at apex; stems leafy, at least below; leaf margins bristle-tipped 

or notééééééééééééééééééééééééééééééé. Sonchus 

6. Achenes cylindrical, truncate at apex; stem leaves absent, few, or much reduced; leaf 

margins not bristly. 

 

7. Florets 3 or 4 per head, the phyllaries 4ï5 mm longééééééééé.. Prenanthella 

7. Florets 10 or more, the phyllaries more than 7 mm long. 
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8. Plants without tack-shaped hairs, the involucres and new growth moderately woolly; 

achenes 1.8ï2.4 mm long, cylindrical (without a neck)éééééééé.. Malacothrix  

8. Upper part of plants including involucres with conspicuous tack-shaped glands, 

otherwise glabrous or nearly so; achenes 7 mm long, narrowed to a slender neck just 

below pappusééééééééééééééééééééééééé. Calycoseris 

 

ǅ1. Sap not milky;  florets not strictly ligulate; heads with (1) ray and disk florets, the rays sterile or 

pistillate, usually 3-toothed or 3-lobed, or (2) disk or disk-like florets only, the corollas showy to 

reduced or lacking (florets sometimes enclosed in burs), or (3) bilabiate (2-lipped) florets only. 

 

¼9. Vegetative parts (herbage and phyllaries) conspicuously resinous-glutinous, sticky and 

aromatic (these plants also key out elsewhere). 

 

10. Monoecious, male and female flower heads on the same plant, the florets of each flower head 

of a single sex, the female flowers enclosed in burs or nut-like structuresééééé... Ambrosia 

10. Dioecious, male and female flower heads on separate plants, or the flower heads with male 

and female or bisexual florets, flowers not in burs or nut-like structures. 

 

11. Annuals (stems and leaves glandular-sticky, phyllaries mostly equal in length and 

glandular, flowers dull whitish, achenes 1 mm long;)}ééééééééééé.... Laënnecia 

11. Herbaceous perennials or shrubs. 

 

12. Leaves pinnately 2- or 3-times dissected nearly to the midribééééé... Hymenothrix  

12. Leaves with entire margins or sometimes lobed but not pinnately dissected. 

 

13. Leaves filiform, terete or nearly so, not lobed, less than 2 mm wide. 

 

14. Woody shrubs usually 1 m or more tall; flowers heads 1+ cm long, solitary and 

sessile at stem tipséééééééééééééééééééééé. Peucephyllum 

14. Small shrubs or subshrubs mostly 1 m or less tall; flower heads 4ï6 mm long. 

 

15. Flower heads 5ï6 mm long; heads with 12ï22 flowers; achenes 3.5ï4 mm long. 

ééééééééééééééééééééééééé...Ericameria laricifolia  

15. Flower heads 4ï5 mm long; heads with 8ï12 flowers; achenes 1.8ï2 mm long. 

ééééééééééééééééééééééééé.. Gutierrezia sarothrae 

13. Leaves not filiform or terete, 2 mm or more wide, or if very narrow then at least some 

leaves toothed or lobed and the blades flattened or at least not terete. 

 

16. Heads with small ray florets as well as disk florets; pappus noneéé Gymnosperma 

16. Heads of disk florets; pappus conspicuous. 

 

17. Plants often 1ï2+ m tall; male and female flowers on separate plants; flowers dull 

whitishééééééééééééééééééééééééééé... Baccharis 

17. Plants not more than 1 m tall; flowers bisexual and yellowéé.................. Isocoma 

 

¼9. Vegetative parts not conspicuously resinous-glutinous and sticky. 

 

18. Heads of bilabiate florets only; achenes expanded at apex into a disk bearing numerous 

pappus bristles. 
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19. Perennial herbs; leaves usually 2 cm or more in width, often firm, spinescent-toothed, 

largely semi-persistent, often not losing their shape when dry; flowers lavender to pinkish.  

éééééééééééééééééééééééééééééééééé. Acourtia  

19. Small shrubs; leaves usually less than 1.5 (2) cm wide, thin and soft, not spinescent-toothed, 

shriveling when dry; flowers yellowééééééééééééééééééééé Trixis  

 

18. Heads with ray and disk florets, or only disk or disk-like florets, the florets not bilabiate; 

achenes various.  

 

Â20. Heads of disk and ray florets, the rays usually obvious (taxa with small, inconspicuous, or 

early-deciduous rays will key out in either choice). 

 

21. Perennials (dwarf shrubs) with conspicuous white raysééééééééééééé.. Zinnia  

21. Ephemerals or perennials, the rays not white, or if white then not perennials. 

 

ᾱ22. Pappus none (caution: refers to absence of pappus at top of achene; do not confuse hairs 

on side of achenes with the pappus). 

 

 23. Leaves opposite; ray white, minute, and numerouséééééééé..ééé...... Eclipta 

 23. Leaves alternate (sometimes opposite below in Helianthus).    

 

24. Leaves essentially glabrous (minutely scabrous), usually resinous; stems slender and 

woody; heads 1.5 mm wideééééééééééééééééééé.... Gymnosperma 

24. Leaves hairy, not resinous; herbaceous or if slightly woody then stems not slender; heads 

more than 10 mm wide. 

 

25. Larger leaves basal, near ground; rays persistent; achenes more or less cylindrical and 

ribbedééééééééééééééééééééééééééééé....... Baileya 

25. Leaves terminal or along stems; rays not persistent; achenes flattened or 4-angled and 

not ribbed. 

 

26. Weak-wooded shrubs; leaves mostly crowded (close together) at stem tips; herbage, 

especially stem tips, white woolly; achenes flattened, the margins outlined with white 

hairs; pappus absentéééééééééééé...éééééé...é Encelia farinosa 

26. Ephemerals or herbaceous perennials; leaves scattered along stems; achenes angular 

or only slightly compressed, the margins undifferentiated; pappus of 2 or more deciduous 

scales. éééééééééééééééééééééé........................ Helianthus 

 

ᾱ22. Pappus present, at least on disk achenes. 

 

27. Rays with (2) 3 (4) terminal teeth or lobes. 

  

28. Most leaves with slender lobes (less than 1 mm wide); flower heads (receptacle) globose 

to conicaléééééééééééééééééééééééééééé. Hymenoxys 

28. Leaves not lobed or lobes more than 1 mm wide; flower heads (receptacle) not globose or 

conical. 

 

29. Plants stinky; leaves grayish, opposite below, alternate above, larger leaves with 

stipule-like leafy appendages near the petiole base; disk achenes enclosed in chaffy bracts; 

pappus none on ray achenes, of 1 or 2 short awns on disk achenesééééé....Verbesina  
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29. Plants not stinky; leaves green or grayish, alternate, without stipule-like appendages; 

achenes not enclosed in chaffy bracts; pappus of scales. 

 

30. Leaves green, disk achenes not enclosed in chaffy bracts; rays not persistent 

éééééééééééééééééééééééééééééé.é Gaillardia  

30. Leaves grayish (plants densely white-hairy); rays persistent.................... Psilostrophe  

 

27. Rays entire, not cleft into lobes. 

 

31. Rays white, pink, or lavender (not yellow); disk yellow. 

 

32. Rays white or pink (mostly cool-season ephemerals). 

 

33. Rays white. 

 

34. Plants glabrous. 

 

35. Plants (especially leaves and phyllaries) with dark-colored, oval or round oil 

glandsééééééééééééééééééééé.. Thymophylla concinna 

35. Plants without oil glands. 

 

36. Leaves 1ï2 mm wide; achenes densely hairy throughout, and with bulbous-

tipped hairsééééééééééééééééééé. Gutierrezia arizonica 

36. Plants essentially glabrous; leaves more than 10 mm wide; achenes with hairs 

at margins and not bulbous tippedééééééééééééé Perityle emoryi 

 

34. Plants pubescent. 

 

37. Plants white-woolly; leaves linear to narrowly oblanceolate, entire. 

ééééééééééééééééééééééééé..ééé Eriophyllum  

37. Plants green, with scattered short hairs; leaf blades palmately toothed to 

lobedéééééééééééééééééééé..éééé... Perityle emoryi 

 

33. Rays pink 

 

38. Leaves 0.7ï3.5 mm long; rays curling (rolling) in with age; achenes 1.5 mm long, 

with straight hairs; pappus of golden-brown scales and bristles, not barbed.    

éééééééééééééééééééééééééééé..é. Monoptilon 

38. Leaves 1ï2 cm long; rays remaining straight (not rolling); achenes 2ï3 mm long, 

with knob-tipped hairs; pappus bristles white and barbedééééééé Townsendia  

 

32. Rays lavender or purple. 

 

39. Plants dotted with conspicuous oil glands; leaves opposite; florets purplish and 

inconspicuous; rare in the flora areaééééééééééééé...é.. Pectis linifolia  

39. Plants without oil glands; leaves basal or alternate; not rare.    

 

40. Larger leaves petioled; rays more than 80é..éééééé..é.. Erigeron lobatus 

40. Leaves petioled or sessile; rays fewer than 40.   
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41. Leaves petioled or sessile; rays 8ï16; disk achenes covered with white 

hairsééééééééééééééééééééééééé Machaeranthera  

41. Leaves petioled or sessile; rays 20 or more. 

 

42. Leaves sessile; rays more than 30; ray and disk achenes with a pappus of many 

bristlesééééééééééééééééééééééééé.é.. Dieteria 

42. Leaves sessile or larger ones petioled; rays 20ï35+; ray achenes without a 

pappusééééééééééééééééééé................. Leucosyris arida  

 

31. Ray and disk florets/corollas yellow.  

 

43. Plants dotted with conspicuous oil glands; glabrous or essentially so. 

 

44. Leaves opposite; entire except marginal bristles near leaf baseéééé..éé. Pectis 

44. Leaves opposite or alternate; pinnately lobed; without marginal bristles.  

 

45. Leaves mostly alternate; leaf segments needle-like; phyllaries separate (at least with 

age); rays yellow-orangeéééééééééééééééééé.. Adenophyllum 

45. Leaves mostly opposite (upper ones may be alternate); leaf segments not sharp-

pointed; inner phyllaries united most of their length; rays yellow. 

éééééééééééééééééééé............... Thymophylla pentachaeta 

 

43. Plants without oil glands; mostly pubescent and often glandular-pubescent. 

. 

46. Heads medium-size to large, usually (2) 3ï5 cm wide including rays; receptacles with 

chaffy bracts subtending and partly enclosing disk florets. 

 

47. Phyllaries margins conspicuously ciliate with long white hairs; winter-spring 

ephemeralséééééééééééééééééééééééé.ééé Geraea 

47. Phyllaries not ciliate; non-seasonal ephemerals or shrubs. 

 

48. Much-branched subshrubs or shrubs; heads including rays not more than 3.5 cm 

wide; phyllaries not leafy, 5 × 1.5ï2 mm; rays 1.2ï1.5 cm long. 

........................................................................................................................ Bahiopsis 

48. Few-branched herbaceous perennials or rarely ephemerals; heads including rays 

(3.5) 4ï9 cm wide; phyllaries leaf-like, 8ï10 × 1.8ï3.5 mm; rays mostly 2ï3 cm 

long.ééééééééééééééééééééééééééé. Helianthus 

 

46. Heads small to medium-size, mostly less than 2.5 cm wide; receptacles without 

chaffy bracts (disk florets not subtended by bracts). 

 

49. Pappus of many, slender and soft (capillary) white bristles. 

 

50. Terminal leaf lobe much broader and larger than the lateral lobes; calyculus 

inconspicuous or absentéééééééééééééééééééé.... Packera 

50. Leaves simple or with slender lobes, the terminal lobe not larger than lateral 

lobes; phyllaries equal, and with an outer series of smaller, accessory bracts (the 

calyculus)éééééééééééééééééééééééééé... Senecio  

 

49. Pappus various, not of many, soft, slender, white bristles. 
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51. Plants densely white-hairy; rays persistentééééééééé..... Psilostrophe 

51. Plants not densely white-hairy; rays not persistent. 

 

52. Herbage glutinous, glandular punctate with dot-like glands the same color as 

the herbage; flower heads 4ï5 mm wide, in dense clusters. 

ééééééééééééééééééééééé... Gutierrezia sarothrae 

52. Herbage not glutinous and not glandular punctate; flowers heads 1.5ï3.5 cm 

wide, solitary or few on a steméééééééééééééééé Xanthisma  

 

Â20. Heads of disk florets only, outer florets without an obvious ligule or ray, or if ray florets 

present then disk-like (inconspicuous or reduced, or lacking a well-developed liguleðeligulate; if in 

doubt about presence of rays then take this choice). 

 

53. Heads unisexual; female florets enclosed in a bur or woody, winged involucre or nut-like 

structureéééééééééééééééééééééééééééééééé Ambrosia 

53. Heads not unisexual (or some heads of Dicoria with male flowers only); female florets not 

enclosed in burs or as above. 

 

54. Ephemerals or perhaps biennials (Cirsium); plants thistles or somewhat thistle-like, the heads 

and leaves spinescent (rarely not spiny in some cultivars of Carthamus). 

 

55. Stems shiny white, not winged; pappus noneéééééééééééééé Carthamus 

55. Stems green and not shiny, winged with decurrent leaf bases; pappus bristles well 

developed. 

 

56. Plants commonly more than 1 m tall; lower leaves mostly 20ï40 cm long; flower heads 

more than 3.5 cm wide, the flowers pale lavenderéééééééééééééé Cirsium  

56. Plants generally less than 0.6 m tall (to 1 m when shaded and well watered); lower leaves 

5ï15 cm long; heads 2.5ï2.8 cm wide, the flowers bright yellowééééééé Centaurea 

 

54. Ephemerals or perennials; heads and leaves not spinescent; plants not thistle-like. 

 

×57. Plants tomentose, white-woolly. 

 

58. Herbaceous perennials; leaves bicolored (greener above), and especially the lower leaves with a 

few large lobeséééééééééééééééééééééééé. Artemisia ludoviciana 

58. Ephemeral or herbaceous perennials; leaves similar (or nearly so) in color on both surfaces, 

entire or lobed. 

  

59. Stems thick; leaves obviously petioled, the blades as wide as or wider than long, thick, and 

with conspicuously incised veinséééééééééééééééééééé... Psathyrotes 

59. Stems not noticeably thick; leaves sessile or the petioles inconspicuous, short, or winged, the 

blades longer than wide, not noticeably thick, the veins inconspicuous. 

 

60. Leaves coarsely toothed; individual flowers small but readily visible, bright yellow; achenes 

more than 2 mm longééééééééééééééééééééééé.. Trichoptilium  

60. Leaves entire; individual flowers minute, inconspicuous and dull-colored; achenes 1 mm or 

less in length. 

 

61. Herbaceous perennials also flowering in first season, mostly more than (15) 20 cm tall. 

ééééééééééééééééééééééééééééé Pseudognaphalium 
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61. Small cool-season ephemerals, usually less than 15 (20) cm tall (ñfuzzy little compsò). 

 

62. Pappus noneéééééééééééééééééééééééééé. Diaperia 

62. Pappus present. 

 

63. Majority of bracts on flower head not directly associated with florets; all florets with 

a pappus; wet soil at waterholesééééééééééééééééé.. Gamochaeta 

63. Majority of bracts on head partially or completely enclosing a floret; outer florets 

without a pappus; widespread, desert habitats and dry watercourses. 

 

64. Inner florets all bisexual, the achenes usually developing and with copious pappus 

(averaging more than 12 bristles per floret); receptacle often flat-topped 

éééééééééééééééééééééééééééé........éé Logfia 

64. Inner florets all staminate, the achenes not developing and their pappus none or 

vestigial; receptacle often conical or cylindricaléééééééééé...... Stylocline 

 

×57. Plants glabrous or hairy but not woolly. 

 

65. Tall annuals or weakly-wooded shrubs; outer or all florets subtended by chaffy bracts of the 

receptacle, the bracts folded around the achenes and falling with them. 

 

66. Annuals; pappus none. 

 

67. Plants not notably tall, less than 1 m tall; leaves 3ï6 cm long, opposite below, alternate 

above............................................................................................................................. Dicoria 

67. Tall annuals, mostly more than 1 m tall; leaves more than 10 cm long, all alternate. 

éééééééééééééééééééééééééééééééé. Parthenice 

 

66. Perennial subshrubs; pappus present. 

 

68. Leaves alternate; achenes 7ï10 mm long, the margins with long white hairs; pappus none.  

éééééééééééééééééééééééééééééé. Encelia frutescens 

68. Leaves opposite, or the upper ones alternate; achenes 2ï4 mm long, the margins ciliate or 

not but not with long white hairs; pappus present. 

 

69. Achenes 2.8ï4 mm long, the margins ciliate; pappus of lacerate and aristate scales, not 

plumoseééééééééééééééééééééééééééééé... Bahiopsis 

69. Achenes 2.3ï3 mm long; pappus of plumose (feathery) bristlesééééééé.. Bebbia 

 

65. Annuals, herbaceous perennials, or shrubs; receptacle naked, without chaffy bracts. 

 

70. Plants glaucous, the herbage bluish green. 

 

71. Plants rhizomatous; not aromatic, lacking oil glands; flowers bright yellow. 

ééééééééééééééééééééééééééééé...  Leucosyris carnosa 

71. Plants not rhizomatous; pungently aromatic, the leaves and bracts with conspicuous, 

elongated oil glands; flowers whitish to pinkishééééééééééééé.. Porophyllum 

 

  70. Plants not glaucous, the herbage not bluish green. 
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Ἑ72. Ephemerals or annuals (borderline cases key out in both couplets) 

 

73. Spring ephemerals; leaves 1ï3-times pinnatisect (pinnately divided to midrib). 

 

74. Flower heads 10ï17 mm long and longer than wide; phyllaries 5ï10 mm long; flowers white 

to pale pinkish; pappus of papery scalesééééééééééééééééé.é Chaenactis 

74. Flower heads 5ï8 mm long, globose; phyllaries 3 mm long; flowers bright yellow; pappus of 

a minute crownééééééééééééééééééééééééé..é.... Oncosiphon 

 

73. Ephemerals or perennials; leaves entire or margins lobed or parted halfway or less to midrib. 

 

75. Leaf surfaces mostly grayish or grayish green with coarse, grayish or white hairs; achenes at 

least 4 mm longéééééééééééééééééééééééééé..é.... Palafoxia 

75. Leaf surfaces usually green; glabrous or the hairs not as in Palafoxia; achenes 3.2 mm or less 

in length. 

 

76. Leaves opposite (plants flowering in first year)ééééééééééééé.. Ageratina 

76. Leaves alternate. 

 

77. Delicate spring ephemerals; leaves very thin, the lower surfaces usually purple; flowers 

yellow; phyllaries 6ï7.5 mm long; achenes 2.8ï3.2 mm long; pappus of numerous soft 

bristleséééééééééééééééééééééééé.é... Senecio mohavensis 

77. Ephemerals/annuals, summer or non-seasonal, mostly robust and not delicate; leaves not 

noticeably thin and not purplish; flowers white, lavender or greenish; phyllaries 2.5ï5.5 mm 

long; achenes 0.8ï1.3 mm long. 

 

78. Ephemerals; phyllaries 2.5ï3.5 mm long; flowers whitish; weeds mostly in disturbed 

habitatsééééééé.ééééééééééé.......................... Eri geron canadensis 

78. Annuals (sometimes surviving more than one year); longer phyllaries 4ï5.5 mm; 

phyllaries and flowers rose-lavender; mostly natural, wetland habitats (Quitobaquito).  

éééééééééééééééééééééééééééé...... Pluchea odorata 

 

Ἑ72. Shrubs or subshrubs (or dwarf shrubs or subshrubs), the vegetative parts usually present all 

year. 

 

79. Achenes without a pappuséééééééééééééééééé Artemisia dracunculus 

79. Achenes with pappus. 

 

80. Leaves petioled, junction of blade and petiole abrupt and well marked, the petiole usually 

more than ӎ as long as blade (at least among the lower leaves); or if the petiole shorter, then the 

blade spinose-toothed (Brickellia atractyloides) or broadly spatulate (Ericameria cuneata). 

 

81. Leaf blades broadly spatulateéééééééééééééééé.. Ericameria cuneata 

81. Leaf blades not broadly spatulate. 

 

82. Pappus bristles of two kinds: broadly membranous-margined bristles and slender, 

barbellate bristleséééééééééééééééééééééééé. Pleurocoronis 

82. Pappus bristles uniform, slender (capillary), and not barbellate, the margins not 

differentiated, or pappus none. 
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83. Flower heads 4ï6 mm long; achenes 1ï2 mm long. 

 

84. Heads pedicelled, with 10ï30 florets; achenes 1.1ï1.3 mm longéééé.. Ageratina 

84. Individual heads sessile or subsessile or sometimes short-pedicelled (mostly with 

several heads crowded in small clusters), with 3ï6 florets; achenes (1.5) 2 mm long.   

ééééééééééééééééééééééééééé...é... Koanophyllon 

 

83. Flower heads 8ï15+ mm long; achenes 3ï4 mm long. 

 

85. Flower heads 10ï15+ mm long; phyllaries striated; flowers pale yellowish or 

purplish; achenes prismatic, covered with short brownish hairs, the pappus of many white 

(capillary) bristleséééééééééééééé.ééééééééé.... Brickellia  

85. Flower heads 8ï10 mm long; phyllaries not striated; flowers yellow-orange; achenes 

flattened, the body blackish at maturity with thickened yellowish-white margins, the 

pappus none or with 1 or 2 slender awnséééééééééééé.. Perityle ajoensis 

 

80. Leaves sessile or the blade gradually narrowed to an indistinct petiole less than 1/6 length of 

leaf, the blade entire to toothed but not spinose. 

 

86. Leaves widest towards the tip (oblanceolate)ééééééééééé... Acamptopappus 

86. Leaves linear to narrowly elliptic or lanceolate, widest near the middle. 

 

87. Flower heads 10ï15 mm long. 

 

88. Leaves conspicuously resinous and densely crowded at stems tips like a miniature fir-

tree (internodes scarcely discernable); heads sessile, mostly solitary at stem tips; phyllaries 

not conspicuously graduated (similar in size in an inner series, plus an outer series of few, 

narrower and sometimes shorter phyllaries); flowers bright yellowééé... Peucephyllum 

88. Leaves not resinous (or not conspicuously so), not crowded, the internodes apparent; 

flower heads stalked; phyllaries conspicuously graduated (imbricated); flowers whitish to 

lavender or pale yellow. 

 

89. Herbage minutely pubescent but not glandular; leaves essentially sessile; achenes 3.5 

mm longééééééééééééééééééééééé Brickellia frutescens 

89. Herbage densely pubescent with stalked glandular hairs; leaves with a long, slender 

petiole and an arrow-shaped blade sometimes greatly reduced and indistinct; achenes 

2.5ï3 mm longééééééééééééééééééé. Pleurocoronis pluriseta 

 

87. Flower heads 4ï8 mm long. 

 

90. Flower heads 6ï8 mm long; phyllary margins fringed; flowers yellow; achenes 2.3ï4 

mm long. 

 

91. Phyllaries with a prominent resin pocket; achenes 2.3ï2.5 mm long. 

éééééééééééééééééééééééééééé.. Acamptopappus 

91. Phyllaries lacking a resin pocket; achenes 3ï4 mm longééééé... Koanophyllon 

 

90. Flower heads 4ï7 mm long; flowers whitish to pinkish; phyllary margins not thin and 

fringed; achenes 1ï1.7 mm long. 
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92. Herbage yellow-green to dull green, essentially glabrous or with short, inconspicuous 

hairs; flower heads unisexual (male and female flowers on separate plants); flowers 

whitishéééééééééééééééééééééééééééé. Baccharis 

92. Herbage densely silvery hairy; heads with both male and female florets; flowers 

pinkishéééééééééééééééééééééééééé Pluchea sericea 

 

 

 
 
Figure 2.  (A) Acourtia nana, Highway Tank, between Ajo and Why, 13 May 2015.  (B) Acourtia wrightii, Ajo 

Scenic Loop, Little Ajo Mts, 17 May 2015.  (C) Ambrosia ambrosioides, Estes Canyon, 17 May 2015.  (D) 

Ambrosia confertiflora, near N end of Ajo Mountain Drive, 17 May 2015.  (E) Ambrosia cordifolia, Estes 

Canyon, 17 May 2015.  (F) Ambrosia deltoidea, Ajo, 12 May 2015.  (G) Ambrosia dumosa, Ajo, 12 May 2015.  

(H) Bahiopsis parishii, foothills of Diablo Mts, Ajo Mountain Drive, 17 May 2015.  (I) Baileya multiradiata, 

Ajo Cemetery, 13 May 2015. 
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Figure 3.  (A) Bebbia juncea Estes Canyon, 17 May 2015.  (B) Brickellia coulteri, Diablo Mts on Ajo Mountain 

Drive, 17 May 2015.  (C) Centaurea melitensis, Ajo Way and Sandario Road, 16 Apr 2015.  (D) Chaenactis 

stevioides, Ajo, 13 May 2015.  (E) Encelia farinosa, Ajo, 12 May 2015.  (F) Encelia frutescens, Ajo, 12 May.  

(G) Geraea canescens, El Huerfano, Sonora, 18 May 2015.  (H) Gutierrezia arizonica, valley E of Childs Mt, 

12 May 2015.  (I) Helianthus niveus, dunes 25 mi S of Sonoyta on Mex Hwy 8, 18 May 2015. 

 

 


