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ABSTRACT

A floristic account is provided for thasteror daisy family as part of the vascular plant flora of
the contiguous protected aseaf Organ Pipe Cactus National Monument, Cabeza Prieta National Wildlife
Refuge, and the Tinajas Altas Regiorthe heart of th&onoran Deserh southwesteri\rizona This is
the largest family in the flora agthe modern florancludesl06 taxain 65 generawith only 9 non-native
species.The fossil record is righat least 30 species are known from fossilsluding at least foutaxa no
longer present in the aredrifty-seven (5%ercent of the canposite taxaare annuals (ephemeralg)ost
of which are coekeason(winter-spring species Non-native taxa are remarkably few (9 species; 3 of
them are not established as reproducing populations) and none are invaghis.is thetwenty-first
contribution for this floraseriespublished in Phytoeuron ancalso open access on the website of the
University of Arizona Herbarium (ARIZ).

Asteraceadcomps) and Orchidaceae (orchids) #etwo largest familieof vasular plants.
Comps includeabout1620 genera an@5,04 spedes, or about 9%fdhe world flora (Stevens 2012
Mexico containsnearlyl0 % of t h e wobaohpdaddsNorthPAmearica e@th of Mexidwas
a similar diversity The family is especially well developed and diverse in sard regions othe
world. The worldwide successof the composite familyin terms of taxonomic rad ecological
diversity is due in large part to the evolutionary plasticity of the capitul(iower head) as a
functional flower (Jeffrey2009) and the highly developed and effistechemical defenseagainst
herbivores ¢€.g., Cronquist 1981). Indeed, while studying Sonoran Desert composites one is
impressed by the prevalence and diversity of glands ostdmas, leaves, and especialiyungest
growth andexposed surfas of phyllaries and corollasThese glands occur in combinatiotitiwa
great diversity of hair@richomes)

This contribution is thefinal installment forthe vascular plant flora of the contiguous
protected areas of Organ Pipe Cactus National Monument, Cabeza Prieta Natiotifd Réldige,
and the Tinajas Altas Region in the heart of the Sonoran Desert in southwestern figaral).
The previoudy publishedparts are listed on the last page a$ thublication. The first article in this
series includes maps and brief dgstons of the physical, biological, ecological, floristic, and deep
history of the flora area (Felger et al. 20L3&his flora includes the modern, presday taxa as well
as fossilrecords from packrat middensThis flora is specimebased we haveseennearly all
specimengited
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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 RegioBreen shading indicates approximate boundaries
of federdly 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 initalics), and the HigCed Gibdhan dialect, respectivelyNon-native taxa in the flora area
are marked with an asterisk (*) and noatives not established as reproducing populations are
marked with two asterisks **)F o s s i | speci mens

of taxa no longer present in the floraa@mema r k e d

ar e i
wi t h

ndifosails ed with
dagger symbol s
abbreviations for herbaria at Cabeza Prieta National Wildlife deefiCAB), Organ Pipe Cactus
National Monument (ORPI), and the standardized abbreviations for herbaria (Index Herbariorum,

t wo
cited are at the University of Arizona Herbarium (ARIZ) unless otherwise indicated by the
Thiers 208). All photos and scans are by Sue Rutman and all line art is by LucretaeBle
Hamilton (1908 1986) unless otherwistated.

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

National Wildife Refuge, TA = Tinajas Altasdgjion. Baja California refers to the northern state and
Baja California Sur to the southern state of the perdnsuid Baja California Peninsula refers to both
states or when the specific state is not knowhe identification keys are for the modern flora; taxa

not established as reproducing populationsamlonger occurring in the flora area are not included in

the keys.Descriptions and keys pertain to taxa and populatiotisegsoccur in the flora area
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Asteraceaein Southwestern Arizona

Annuak, herbaceouperennias, andshrubs ¢lsewheresometimes vines and small trees).
Leaves highly variablesimple but often deeply lobed to highly dissected; stipules none (sometimes
with stipulelike leafy appendages at leaf bases, é/grbesina encelioidgs Individual flowers
(florets) usually small, highly variable; bisexual, staminate, or pistillate; pistillatets either fertile
(producing fruit) or sterile (asexual, or neytnot producing fruit). Florets organized into a head
(capitulum) surrounded by bracts (phyllaries) formingithvlucre or phyllaries rarely abserg,g.,
Stylocling. Heads usud#ly on a peduncléstem supporting the flower headith few to manyflorets
Composites in the flora area wellasthe Sonoran Desert Regibave fourkindsof florets:

1. Disk florets: Corollas tubular, (or 4-) 5lobed, radidly symmetricor rardy slightly bilaterally
symmetri¢ usually bisexual or sometimes functionally sitzee (the stigma present Hutit not
produced). Many compshave only disk florets (discoid heads).g., Baccharis Bebbig
Palafoxia and Peucephyllum others havedisk florets in the center of the flower heaahd
surrounded by ray florets

2. Ray florets: Corollas with a short tube below a limb, the limb (ray or ligule) sthaped
(extended on one side, the floret thus bildtgreymmetri¢ and usually 3oothed or3-veined, or
rarely the limb greatly reduced or absent (the florets eligulate,Eigeron canadens)s Ray
florets pistillate and fertile (producing fruit) or steriland surrounidg (exterior to)the disk
florets e.g.,Baileya Enceliafarinosa,and Geraea

3. Ligulate florets:Florets lisexual all florets in the head of the same kirdthough the inner ones
often smaller, the floret usually numerous in each headorollas tubulaibelow, with a &
toothed limb (ligule o r i), r tlkey floret thus bilateral e.g., Malacothrix, Rafinesquia
StephanomerisandUropappus

4. Bilabiate florets:Florets bisexual; all florets in the head of the s&ind. Corollas 2lipped, the
inner (toward center) li2-lobed, the outer lip -Bobed the floret thusbilateral Acourtia and
Trixis.

Calyx modified aghe pappus asometimesbsent The pappus diverseftenrepresented by
awns, bristleshairs,or scales, and variously smooth, scabrous, or feathery (plun®seheng4) 5,
inserted on the corolldhe anthers usually united around gtgle, the filaments not fusdéilaments
fused andanthersseparatdn Ambrosiaand Xanthiun) or stamens absent from unisexual pistillate
flowers. Ovary inferior,the style shitary and often ringed at the base byectary the stigma 2
branched.Fruit 1-seededreferred to here as an achene, althdeghnically a cypsela.

This is the largest family in the flora area as well as the Sonoran Reskdlobally The
106 taxa(Table I excludingtaxa not estaldhed andossils no longer presenin the modernflora
arearepresentl5% of the total flora a percentageomparableto that of the flora of ajacent
northwestern Sonora (Felger 2000t least 30 species are known from the fossil rectordy of
which areknown from he flora area only by fossildNon-native taxa are remarkablgw (9 species)
andnone are invasive. Three of the Amatives are naéstablisheds reproducing populations
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Table 1. Local distributions of composite taxa for the fiora sout hwestern Ari zona. A =
represented by a fossil speci men; AA matifedagas*+ t axa no.
non-natives not established (not reproducing) in the flora area. OP = Organ Pipe CaainalNddinument;

CP = Cabeza Prieta National Wildlife Refuge; TA = Tinajas Altas Region. S = Summerd@ason

ephemerals; W = coaeason/wintespring ephemerals; NS = naeeasonal ephemerals ah&/P = non

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

parentheses are ones that are rare or seldom f{puoldably not reproducingpr known only from fossils and

not part of the modern flora, amade not counted in the totals

REGION GROWTH FORM
TAXON Organ|Cabeza Tinajas ST E .
Pipe | Prieta | Altas : Non- | Perennia
Summer| Winter
seasona
Acamptopappus op PR
sphaerocephalus
Acourtia nana OoP PR
Acourtia wrightii oP CP PR
Adenophyllum porophylloidey OP CP PR
Ageratina paupesula OoP PR
Ambrosia ambrosioides OoP CP TA PR
AAmbrosia confertiflora OP | CP TA PR
Ambrosiacordifolia oP PR
AAmbrosia deltoidea OP CP | (TA) PR
AAmbrosia dumosa OpP | CP TA PR
Aml_ar_oaadumosa X TA PR
A. ilicifolia
AAmbrosiailicifolia CP TA PR
Ambrosia monogyra OoP CP PR
AAmbrosia salsola OP | CP TA PR
Artemisia dracunculus OoP PR
AArtemisia ludoviciana OP (TA) PR
( MAemisia tridentath (OP) (PR)
Baccharis brachyphylla OP CP TA PR
Bacchars salicifolia OoP CP PR
Baccharis sarothroides oP CP TA PR
ABahiopsis parishii OP CP TA PR
Baileya multiradiata oP CP NS
Baileya pleniradiata OP CP TA NS
ABebbia juncea OP | CP TA PR
ABrickellia atractyloides CP TA PR
Brickellia californica OP PR
ABrickellia coulteri OP | CP PR
Brickellia frutescens OoP PR
( Brickelliasp.) (OP) (PR)
( ACAlycoseris parry) (OP) (TA) (WI)
Calycoseris wrightii OP CP TA Wi
(** Carthamus tinctorius (OP) (WI)
*Centaurea melitensis oP CP SuU
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AChaenactis carphoclinia oP CP TA Wi

AChaenactis stevioides OP CP TA Wi

ACirsium neomexicanum OoP Wi

Diaperia verna OoP CP Wi

(Dicoria canescens (CP) (WI)

Dieteria asteroides OP NS/P

Eclipta prostrata OoP NS

AEncelia farinosa OP | CP TA PR
Enceliafarinosax op TA PR
E. frutescens

Encelia frutescens OP CP TA PR
AEricameria cuneata OP | CP | (TA) PR
AEricameria laricifolia OP (TA) PR
( AEricameri teretifolia) (OP) (TA) (PR)
( Bricameriasp.) (AO (PR)
*Erigeron canadensis oP CP SuU

Erigeron lobatus OoP CP TA NS
Eriophyllum lanosum OoP CP Wi

Galillardia arizonica OP CP WI

Gamochaeta stagnalis oP Wi

AGeraea canesms OP | CP TA Wi

Gutierrezia arizonica OoP CP Wi

AGutierrezia sarothrae OP | CP PR
AGymnosperma glutinosum | OP CP TA PR
(** Helianthus annuys (OP) (SV)

Helianthusniveus CP SU

( Adeterothecasp.) (TA) (W/P)

Hymenothrix wslizeni OoP CP W/P

Hymenoxys odorata CP WI

Isocoma acradenia OP CP PR
Koanophyllon palmeri OoP PR
*Lactuca serriola OoP CP TA NS
Laénnecia coulteri OP CP TA SU

Leucosyris arida oP CP NS/P
Leucosyris carnosa OP PR
Logfia arizonica OP CP TA Wi

Logfia depressa OoP CP Wi

Logfia filaginoides oP CP TA Wi

Machaeranthera tagetina oP NS
Malacothrix fendleri OP CP Wi

Malacothrix glabrata OoP CP Wi

Malacothrix sonorae OoP CP Wi

Monoptilon kellioides OP CP TA Wi

*Oncosiphon piluliferum OP CP Wi

Packera quercetorum OP PR
Palafoxia arida OoP CP TA Wi

Parthenice mollis OP SuU

Pectiscylindrica CP SU

Pectis linifolia OP SuU
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Pectis papposa oP CP TA SuU

Perityle ajoensis OoP PR
APerityle emoryi OP CP TA Wi

( Aéritylesp.) (OP) (W1)

APeucephyllum schottii CP TA PR
Pleurocoronis laphamioides | OP PR
Pleurocoronis pluriseta CP TA PR
( Pleurocoronissp.) (TA) (PR)
Plucheaodorata OP SuU

Pluchea sericea OP PR
APorophyllum gracile OoP CP TA PR
Prenanthella exigua OP CP TA Wi

Psathyrotes ramosissima CP TA Wi

Pseudognaphalium canescer OP PR
Psilostrophe cooperi oP CP PR
Rafinesquia califmica oP CP Wi

ARafinesquia neomexicana | OP | CP TA Wi

Senecio flaccidus OoP Wi

Senecio lemmonii OoP CP W/P

Senecio mohavensis OP CP TA WI

*Sonchus asper oP CP TA Wi

*Sonchus oleraceus OoP CP TA Wi

Stephanomeria exigua OoP Wi

Stephanomeria pauciflora oP CP TA PR
Stephanomeria schottii CP Wi

Stylocline gnaphaloides oP Wi

Stylocline micropoides OoP CP TA Wi

AThymophylla concinna OP | CP Wi

Thymophylla pentachaeta oP CP PR
Townsendia annua OP WI

Trichoptilium incisum OoP CP TA Wi

ATrixis californica OP | CP TA PR
Uropappudindleyi OoP CP Wi

(** Verbesina encelioidgs (OP) (NS)
Xanthisma gracile oP SuU

AXanthisma spinulosum OpP | 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 florasaegeannuals mostly
shortlived annuals or ephemeralsDesert annuals that complete their life cycle within a single
season are termed ephemerals, tnade with longer life spans are termed annuals, although the
distinctions can be subjectiveThree general ikds of ephemeralare distinguished: (1) Winter
spring ephemerals grow during the cooler seasons and may flower during late fall, wintengor spri
The majority of ephemeral89 taxg in the flora area are ceskason, or wintespring ephemerals.

(2) Hot weather or summer ephemerals usually germinate with the first substantial summer
thunderstorms. Some may also grow with early fall rainsh(ss hurricanéringe storms) while the

soil and air temperatures are still high, allowing quick maturity. (3)-$&@sonal ephemerals grow
with sufficient soil moisture at any time of the yedvlost of the renaininglocal composites are
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herbaceous penaials or small shrubs, and a few suchAasbrosiamonogyra Baccharissalicifolia,
B. sarothroidesPeucephyllunschottii andPlucheasericeaare woody shrubs reaching 13%m in
height. Three small composite shrubyeimportant and widespread compotgenf the local desert
vegetationAmbrosia deltoida, A. dumosaandEncelia farinosa

Most composites in this flora are ins@dllinated. Approximately52 species have yellow
flowers, e.g.Encelia farinosa, Baileyapp., Geraea canescenand Pecis papposa. Twenty-nine
species havewhite to pinkish flowers,e.g., Rafinesquia neomexicanand some areyenerally
nocturnal or crepusculae.g.,Stephanomeriapp. There arenly afew species with blue, lavender,
or pink flowers, e.g.Cirsium neomaicanum Pluchea odorataandP. sericea Some have hle,
purple or pinkrays but yellow disk flowers, e.gerigeron lobatus Dieteria asteroides Leucosyris
arida, andMachaeranthera tagetina The Ambrosiinae, e.gAmbrosia,are windpollinated, with
corollas absent from female flowers and reduced on male flowers. Others, such as the filaginoids
(Diaperia, Lodfia,and Stylocling, have minute flowers withieduced corollas and apparently are
selfing(at least within a single flower headpther appantly selfing comps in the flora area include
PectiscylindricaandUropappudindleyi.

Thecomposite genera in the flora of southwestern Arizona are classified in the following
higher taxgadapted fronBarkley et al. 2008

SUBFAMILY ASTEROIDEAE

Tribe Anthemideae

Artemisia Tribe Heliantheae
Oncosiphon Subtribe Ambrosiinae

Tribe Astereae Ambrosia
Acamptopappus Dicoria
Baccharis Parthenice
Dieteria Subtribe Baerinae
Ericameria Eriophyllum
Erigeron Subtribe Chaenactidinae
Gutierrezia Chaeactis
Gymnosperma Hymenothrix
Heterotheca Palafoxia
Isocoma Peucephyllum
Laénnecia Subtribe Ecliptinae
Leucosyris Eclipta
Machaeranthera Encelia
Monoptilon Geraea
Townsendia Verbesina
Xanthisma Zinnia

Tribe Eupatorieae Subtribe Gaillardinea
Ageratira Baileya
Brickellia Gaillardia
Koanophyllon Hymenoxys
Pleurocoronis Psathyrotes

Tribe Gnaphalieae Psilostrophe
Diaperia Trichoptilium
Gamochaeta Subtribe Helianthinae
Logfia Bahiopsis
Pseudognaphalium Helianthus

Stylocline
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Subtribe Galinsoginae Centaurea
Bebbia Cirsium
Subtribe Pectidinae SUBFAMILY CICHORIOIDEAE
Adenophyllum Tribe Cichorieae
Pectis Calycoseris
Porophyllum Lactuca
Thymophylla Malacothrix
Subtribe Peritylinae Prenanthella
Perityle Rafinesquia
Subtribe Plucheeae Sonchus
Pluchea Stephanomeria
Subtribe Senecioneae Uropappus
Packera SUBFAMILY MUTISIOIDEAE
Senecio Tribe Mutisieae
SUBFAMILY CARDUOIDEAE Acourtia
Tribe Cynareae Trixis
Carthamus

Key to the Genera

DF. Plants with milky sap; all florets bisexual and ligulate, the ligulesobed, similar in shape
(inner florets often smaller), and strhilge or raylike.

2. Pappus of lanceolate, papanales, cleft at apex with the midrib extending into a slermilsttey
the bristle not plumoseéééééééééééé Udpappése ééééeééé.
2. Pappus of slender feathery or thrdi&e (capillary) bristles (if expanded and scdike at base,

then the apex plumose).
3. Pappus bristles plumose.

4. Heads medium to large, tlager phyllaries (13) 122 mm long; ligules of larger (outer)
florets usually 1630 mm long; achenes tapering into a slender beak;usamstles (6) 9i5.4
mm | ongéééecééeééécééecéeéécéécéceééceéeé Réfimesquia
4. Heads small, the phyllarie$ 80.5 mm lowg; ligules 6 12 mm long; achenes columnar (not

tapering), ending abruptly (truncategppus bristles 2i8 mm | o n g $teépléadomeria
3. Pappus bristles threditte (capillary), smooth to barbellate but not plumose.

5. Achenes beaked, the beak slentker& wire and about as long as, or longer than, body of

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

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 flattenedounded at apex; stems leafy, at least below; leaf mangstie-tipped

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

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

,,,,,

7. Florets 3 or 4 pdread, the phyllariesis mm | on g é é é é é erénardhella
7. Florets10 or more, the phyllaries more than 7 mm long.
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8. Plants without tackhaped hairs, the involucres and new growth moderately woolly;
achenes 1i®.4 mm long cylindrical (without a neclé) é é é é é é é . Malacothrix
8. Upper part of plants including involucres with conspicuous-shaped glands,

otherwise glabrous or nearly so; achenes 7 mm long, narrowesletoder neck just

,,,,,,,,,,,,,,,,,,,

DE Sap not miky; florets not strictly ligulate; heads wiffh) ray and disk florets, the rays sterile or
pistillate, usually 2oothed or dobed, or(2) disk or diskike florets only, the corollas showy to
reduced or lacking (florets sometimes enclosed in bur¢})dnilabiate (2ipped) florets only.

%,9. Vegetative parts (herbage and phyllaries) conspicuously resinegsutinous, sticky and
aromatic (these plants also key out elsewhere).

10. Monoeciousmale and female flowdread on the same plarthe florets of each flower head

of a single sex, thiemale flowers encloseéd bursornul i ke st r ucé.uAmbres@aé é é
10. Dioecious, nale and female flowdread on separate plants, or the flower heads with male
and female or bisexual florets, flowers not in burs otliketstructures.

11 Annuals(stems and leaves glanduisticky, phyllaries mostly equal in length and

,,,,,,,,,,

,,,,,,

12. Leaves pinnately-2r 3-times dissected nearly the midrike € é é € . Hymenothrix
12. Leavesvith entire margins osometimes lobed buiot pinnatelydissected.

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

14. Woody shrubs usuallyh or moretall; flowers heads 1+ cm long, solitarydan

sessileatsta t i psééééééeéeéééééééééééPaticephyllum
14. Small shrubs or subshrubs mostly 1 m or less tall; flower hd&im long.

15. Flower headsi® mm long; heads with 122 flowers; achenes 3.5 mm long.
Eéééééééééééeééééééééééééé. Ericamerialaricifolia
15. Flower headsi® mm long; heads withi82 flowers; achenes 1.8 mm long.
eééeéééecéééeeceéeeecéeéeeeééé. Guterreziasarothrae

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

leaves toothed or lobleand the blades flattened or at least not terete.

16. Heads with small ray floretsavell adisk florets; mppus non& € Gymnosperma
16. Heads of disk florets;gppus conspicuous.

17. Plants often 12+ m tall; nale and female flowers on separplants flowers dull
whitishéééééeééeeceeeeeceeeeeeeeeéeéeéebBaahars
17. Plants not more thahm tall;flowersbisexual and/ e | | o.w.é.é......Isocoma

%,9. Vegetative parts not conspicuously resinouglutinous and sticky.

18. Heads of bilabiate floretnly; 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, spinésodmd,
largely semipersistent, often not &ing their shape when dry; flowers lavender twkjsh.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,

18. Heads with ray and disk florets, only disk or disKike florets, the florets not bilabiate;
achenes various.

A20. Heads of disk and ray floretsthe rays usually obvious (taxa with small, inconspicuous, or
early-deciduous rays i key out in either choice).

,,,,,

sz

21 Perennials (dwarfshbs ) wi t h conspicuous white FZmanpsééeéeéeceée:

21 Ephemeral®r perennials, the rays not white, or if white then not perennials.

0 22 Pappus noneg(caution: refers to alksice of pappus at top of achede;not confuse hairs
on side of achenes withe pappus).

,,,,,,,,

23.Leaves opposite; ray white, minute, and numetofit € € é € é .€ é é ...... Eclipta
23.Leaves alternatésometimes opposite below litelianthug.

24. Leaves essentially glabrous (minutely scabrous), usually resinenns skender and

,,,,,,,,,,,,,,,,,,,

24. Leaves hairy, not resinous; herbaceous or if slightly woody then stems not slender; heads
more than 10 mm wide.

25. Larger leaves basalear groundtays pesigent achenes more or less cyliighl and

ribbedc é 6 é éeéécéeéécééecéeceééeéeééeéé ... Baleya
25. Leaves terminal or along stennays not persistenachenegdlattened or 4angled and
not ribbed

26. Weakwoodedshrubs; eaves mostly crowded (close together) at stem tips; herbage,
especially stem tips, white woollyachenes flattened, the margins outlined with white
hairs pappus abseété é ¢ ¢ 6 6 6 6 € 6 é . é é é é é é ..& Enceliafarinosa

26. Ephemeral®r herbaceouperennials;daves scattered along stems; achenes angular
or only slightly compressd, the margins undifferentiatgeappusof 2 or more deciduous

,,,,,,,,,,,,,,,,,,,,

scalese é ééééééééeééeéeéeéceécéeéed .. Helianthus
0 22 Pappus presentat least on disk achenes.
27. Rayswith (2) 3 (4) terminal teeth or lobes.

28. Most leaves with slerat lobes(less than 1 mm wide)ldwer heads (receptacle) globose
28. Leaves not lobed or lobes more than 1 mm wide; flower Heacksptaclehot globose or
conical.

29. Plants stinky; leaves grayish, opjtebelow, alernate abovdarger leaves with
stipulelike leafy appendages near the petiole bdsk achenes enclosed in chaffy bracts;
papppus none on ray achenes, of 1..Merbesbka shor't

ay
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29. Plants not stinkyeavesgreen or grayish, alternate, without stiplike appendages;
achenes not enclosed in chaffy bracts; pappus of scales.

30. Leavegreen disk achenes not enclosed in chaffy bragtgs not persistent

€éééceecéééeeééecéeéeéeeéeéeeéeéceceeé . é Gallardia
30. Leavesggrayish(plants densely whitbairy); rays persistent.............. Psilostrophe

27. Raysentire,not cleft intolobes
31. Rays white, pink, or lavender (not yellow); disk yellow.
32. Rays white or pink (mostly ceekason ephemerals).
33. Ray white.
34. Plantglabrous.

35. Plants (especially leaves and phyllaries) with-datkred, oval or roundil

gl andséééééééééééeéééé é é . Thymophyllaconcinna
35. Plants without oil glands.

36. Leaves 112 mm wide; achenes densely hairy throughand with bulbous

,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,

34. Plants pubescent.

37. Plants whitavoolly; leaves linear to narrowly oblanceolate, entire.

,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,,,,,,,,,,,,,,,,,,

33. Rays pink

38. Leave®.7i 3.5 mm long; rays curling (rolling) in with age; achenes 1.5 mm long,
with straight hairs; pappus of goldénown scales and bristlgsot barbed.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

,,,,,,,

32. Rays lavender or purple.

39. Plants dotted with conspicuous oil glands; leaves opposite; florets purplish and
inconspcuous; rare in the flora areae é € € € € é é € é é é . é .. Pectislinifolia
39. Plants without oil glands; leaves basal or alternate; not rare.

40.Largerleae s peti ol ed; réaéyésé énko.e. e Erigehoalobat8sO € .
40. Leaves petioled or sessile; rays fewer than 40.
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41. Leaves patied or sessile; rays 86; disk achenes covered with white

hare é ééééécéecééeéeéééeécéeééééé 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

bristee é ééeeééeceéeééeeceééeecéééceeé .é. Dieteria
42. Leaves sessile or larger ones petioled; raiy82€ ray achenes without a

,,,,,,,,,,,,,,,,,,,

31. Ray and disk florets/corollas yellow
43. Plants dotted with conspicuous o#ugls; glabrous or essentially so.

44. Leaves opposite; entire exceptgarn a | bristl eéé reetalPectceaf base
44. Leaves opposite or alternate; pinnately lobed; without marginal bristles.

45. Leaves mostly alternateaf segments needli&e; phyllaries separate (at least with
45. Leaves mostly opposite (upper ones may be alternate); leaf segments not sharp
pointed; inner phyllaries united most of their length; rays yellow.

,,,,,,,,,,,,,,,,,,,,

Eééééeéeééééeéeééecéeéeéeé .. Thymophylla pentachaeta
43. Plants without oil glands; mostly pubescent and often glanpuksscent.

46. Heads ﬁediumize to large, usually (2) 8 cm wide including rays; receptacles with
chaffy bracts subtending and partly krsing disk florets.

47. Phyllaries margins conspicuously ciliate with long white hairs; wipgng
ephemer al sééééééeééééé cébetéeééecé é €& é é Geraea
47. Phyllaries not ciliate; neseasonal ephemerals or shrubs.

48. Muchbranched subshrubs or shrubs;dsimcluding rays not more than 3.5 cm
wide; phyllaries not leafy, & 1.5'2 mm; raysl.2 1.5 cm long.
.................................................................................................................. Bahiopsis

48. Fewbranched herlzous perennials or rarely ephemerals; heads including rays
(3.5) 4 9 cm wide; phyllaries ledfke, 8 10x 1.8/ 3.5 mm,; rays mostlyi2Z3 cm

,,,,,,,,,,,,,,,,,,,,,,,,,,,

46. Heads small to mediugize, mostly less than 2.5 cm wide; rece@selithout
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 orabseéne é e ¢ é € é e ééééeéeéééeéé .. 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

,,,,,,,,,,,,,,,,,,,,,,,,,

calyculusf e é e ¢ éeééeéééeéeéeéeééeéeéeééeée. Senecio

49. Pappus various, not wfany, soft, slender, white bristles.
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51. Plants denselywhite a i r vy ; rays perégiés t.lesiostréphed é é
51. Plants not densely whiteiry; rays not persistent.

52. Herbage glutinous, glandular punctate withldket glands the same color as
theherbage; flower head$ 8 mm wide, in dense clusters.
eeéeééeecéeééeééeéecééeéeée .. Gutierreziasarothrae
52. Herbage not glutinous and not glandular punctate; flowers he@@s51ch

,,,,,,,,,,,,,,,,

A20. Heads of disk florets only outer florets without an obvious ligule or ray, or if ray florets
present then diskke (inconspicuous or reduced, or lacking a veldi/eloped liguld eligulate; if in
doubt about presence of rays then take this choice).

53. Heads unisexualemale florets enclosed in a bur or woody, winged involucre olikaut
structuré é é é ¢ éééééééeéeééeéceeeeeeeeeeeééééé Ambrosia
53. Heads not unisexual (or some headBigbria with male flowers only)female florets not
enclosed in burs ars above.

54. Ephemeralsr perhaps biennial€{rsium); plants thistles or somewhat thislike, the heads
and leaves spinescent (rarely not spiny in some cultivaCaiashamus.

55. Stemsshinwhi t e, not winged; pappus n Gantleamésé é € é é é é é
55. Stems green and not shiny, winged with decurrent leaf bases; pappus bristles well
developed.

56. Plants commonly more thamitall; lower leaves mostly 2@0 cm long; flower heads

,,,,,,,,

morethan3.5cmwde, t he fl owers pale | avedCGiksameéeééééeeeéedé
56. Plants generally less than 0.6 i (@ 1 m when shaded and welhtered); lower leaves
5115 cmlong; heads 228cmw de, t he fl ower s br Cantasreayel | owé é

54. Ephemeral®r perennials; heads and leaves not spinescent; plants netltkést

x 57. Plants tomentosewhite-woolly.

58. Herbaceous perennialgadves bicolored (greener above), and especially the leaxses with a
58. Ephemeral or herbaceous perenniaaykssimilar (or nearly sojn color on both surfaces,
entire or lobed.

59. Stems thick; leaves obviously petioled, the blades asagidewider than longthick,and
with conspicuouslyricisedveingg é ¢ ¢ 6 6 6 é 6 6 6 € é é é é é é é é . Psathyrotes
59. Stems not aticealy thick; leaves sessile or the petioles incongmigshort or winged the
blades longer than widaot notceably thid, the veindgnconspicuous

60. Leaves coarsely toothed; individual flowers small but readily visible, brightyedichenes
morehan 2 mm | ongéééééééééeéééécéééérmiéngpilian .
60. Leaves entire; individual flowers minuiaconspicuous and dudlolored achenes 1 mm or

less inlength.

61. Herbaceous perennials also flowering in first seasmstly more han(15) 20 cm tall.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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61. Small coolseason ephemeralssuallyless than 15 20)cmtdllif uzzy Di ttl e c¢comp

,,,,,,,,,,,,,,,,,,,

62. Pappus noneéééeéécéééeéecécécécéecé bapermé e é.
62. Pappus present.

63. Majority of bracts orflower head not ttectly associated with florets; all florets with

apappus; wet soi l at water hol e s@aénéchaétd ¢ € € é é é é ¢€
63. Majority of bracts on head partially or completely enclosing a floret; outer florets

without a pappus; widespread, desert habitats andiagrcourses.

64. Innerfloretsall bisexual, thechenes usually developing and with copious pappus
(averaging more than 12 brissl per floret); receptacle eftflat-topped

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeéeééecéecéecéecéécéeééecééecée ... € é Logfia
64. Innerflorets all staminatehe achenes not developing and their papmone or
vestigial;receptaa often conical or cylindralé é ¢ € é é é é é é . ... Stylocline

x 57. Plants glabrous or hairy but not woolly.

65. Tall annualsor weaklywooded shruhsuter or allflorets subtended by efffy bracts ofthe
receptacle, the bracts folded arounel #ithenes and falling with them

66. Annuals; pappus none

67. Plants not notably tall, less than 1 m tall; lea®e® cm long,opposite below, alternate

A0V . e e e e e e Dicoria
67. Tall annualsmostly more than 1 m taleaves more thahO cm long, all alternate.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

66. Perennial subshruppappus present.

68. Leaves alternate; achendd@ mm long, the margins with long white hairs; pappus none.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

68. Leaves oppos#, or the upper ones alternate; achefidsn@m long, the marginsliate or
not but not with long white hairpappus present.

69. Achenes 284 mm long the margins ciliatgpappus ofacerate and aristagealesnot

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

65. Annuals, herbaceoyserennialspr shrubs receptacle naked, without chaffy bracts

70. Plants glaucous, the herbage bluish green.

71. Plantsrhizomatousnot aromatic, lacking otjlands; flowers bright yellow.
cééeéeeéeéeéeceéeéecéeéeéeeéeée. .Leucosyris@arnosa
71. Plants not rhizomatoupungently aromatic, the leaves and bracts with conspicuous,

elongatedoilglaths ; f I ower s whi ti sh t o pi nRorophHiltnmé ¢ é € é é é é ¢

70. Plants not glaucous, the herbage not bluish green.
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‘E 72. Ephemeralsor annuals (borderline cases key out in both couplets
73. Springephemeraldeaves 13-times pinnatisect (pinnately divided to midrib).

74. FlowerheadslOi 17 mm long and longer than widghyllaries $10 mm long; flowers whe
to pde pinkish;pappusop apery scal eséééééeé e&é&eéée Ehaanacts
74. Flower head&i 8 mm long globose; phyllarie8 mm long; flowers bright Wlow; pappus of

,,,,,,,,,,,,,,,,,,,,,,,,,,

73. Ephemeral®r perennials; leaveantire or margins lobed or partbdlfwayor less to midrib.

75. Leaf surfaces mostly grayish or grayish green watrge grayish or white has; achenes at
leastdmmlnogée ééeééeéeééeéeéeeceeéeéeéeéeéeé. éPalafoxia
75. Leaf surfaces usually gregglalrous or the hairs not as Ralafoxig achenes 3.2 mm or less
in length.

76. Leaves opposit@lants flowering in firstyeaé é ¢ é é é é é é é é é é . Ageratina
76. Leaves alternate.

77. Delicate springphemeralseaves vey thin, the lower surfaces usually plepflowers
yellow; phyllaries 67.5 mm long; achenes 282 mm long; papus of numerous soft
bristlesééééeééeéééeéécécecééceéééé.Senéciomohavensis
77. Ephemeral@nnualssummer or notseasonalnostly robust and not delicate; leaves not
noticeably thin and not purplishflowers white, lavender or greenish; phyllariesi 8.5 mm

long; achenes 0i8.3 mm long.

78. Ephemeratsphyllaries 2.53.5 mmlong; flowers whitish; weesl mostlyin disturbed
habitatséé&EELE.EEEEEE ! Eri geron canadensis
78. Annuals (someémes surviving more than one yegignger phyllaries #5.5 mm;
phyllaries and flowers rodavendermostly naturalwetland habitats (Quitobaquito).

,,,,,,,,,,,,,,,,,,,,,,,,,,,,

déédéécéécéeéecececeeceeeececéeécéé. .. Plucheaodorata

‘E 72. Shrubs or subshrubs(or dwarf shrubs or subshrubs), the vegetative paually present all
year.

,,,,,,,,,,,,,,,

79. Achenes with pappus.

80. Leaves petioled, junction of blade and petiole abamp well marked he petiole usually
mo r e tadhleng as lalade (at leashong the lower leaves); ortife petiole shortethen the
blade spinos¢oothed Brickellia atractyloide¥ or broadly spatulateeficameria cuneath

,,,,,,,,,,,,,,,,

81. Leaf blades not broadly spatulate

82. Pappus bristles of two kindsroadly membranousiargined bristles anslender,
barbell ate bristleséééeéeéééééééchicarécérens
82. Pappus bristles unifor, slender (capillary), and not barbellate, the margins not

differentiated, or pappus none.
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83. Flower headsid mm long; achenes 2 mm long.

84. Heads pedicelled, withGi 30 florets; achenes 1.1.3 mm long € é é .. Ageratina
84. Individual heads sessiter subsessile or sometimes skpeticelled (mostly with
several heads crowded in small clusters), with fBorets; achenes (1.5) 2 mm long.

,,,,,,,,,,,,,,,,,,,,,,,,,,,

eééeéecéeééeééecéeééeééeeéecéé. . .. Koanophyllon
83. Flower headsi8L5+ mm long; achene$ 8 mm long.

85. Flowe heads 1015+ mm longphyllaries striatedflowers pale yellowish or
purplish; achenes prismatic, covered with short brownish hairs, the pappagyfuhite
(capillary)br i st 1l eséeéééééeééeécéecécée é e é é ... .Brickellia
85. Flower headsi8.0 mm long;phyllaries not striatedlowers yelloworange; achenes
flattened, the body blackish at maturity with thickened yellowiblite margins, the

,,,,,,,,,,,

80. Leaves sessile or the blade gradually naegto an indistinct petiole less than Igfgth of
leaf, the blade entire to toothed but not spinose.
86. Leaves widest towards the tip (oblanceokaté)é é é é é é é é é .. Acamptopappus
86. Leaves linear to narrowly elliptic or lanceolate, widest near theleidd

87. Flower head40i 15 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 graduatesirfilar in size in an inner series, plus an outer series of few,
narrower and sometimes shorter phyllgriflswers bright yellowe é é . Peucephyllum

88. Leaves not resinous (or not congmasly so), not crowdedhe internodes apparent;

flower heads stalkegihyllaries conspicuously graduatéchbricated) flowers whitish to
lavender or pale yellow.

89. Herbage minutely pubescent but not glandular; leassentially sessile; acher§
mm | ongéééééééééééééééééééébriékéliafrutescens

89. Herbage densglpubescent with stalked glandular hairs; leaves with a long, slender
petiole and an arrowhaped blade sometimes greatly reduced anstiimct; achenes

253 mm | ongééeééeéeééeééeééeéllaumddronispluriseta
87. Flower headsiB8 mm long.

90. Flower heads 58 mm long phyllary margins fringedfiowers yellow; achenes 2.3
mm long.

91. Phyllarieswith a prominent resin pockedchenes 2132.5 mm long

eeeceeceeceececececeececececececeeecececececeecee. Acamptopappus

/////

90. Flower headsi& mm long; flowers whitish to pinkish; phyllary margins not thin and
fringed; achenesil.7 mm long.
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92. Herbage yellowgreen tadull green essentially glabrous or with short, inconspicuous
hairs; flower headsnisexual (male and female flowers onagpe plants); flowers

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

whitishéééééeéeeéeéeééeeeeéeeeéeéeéé éBactharis

Figure2. (A) Acourtia nana Highway Tank, between Ajo and Why, 13 May 201B) Acourtia wrightii, Ajo
Scenic Loop, Little Ajo Mts, 17 May 2015(C) Ambrosia ambrosioideEstes Canyon, 17 May 2015D)
Ambrosia confertifloranear N end of  Mountain Drive, 17 May 2015. (EAmbrosia cordifolia Estes
Canyon, 17 May 2015(F) Ambrosia deltoidegAjo, 12 May 2015.(G) Ambrosia dumosaAjo, 12 May 2015.
(H) Bahiopsis parishiifoothills of Diablo Mts, Ajo Mountain Drive, 17 May 20151) Baileya multiraliata,
Ajo Cemetery, B May 2015.
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Figure3. (A) Bebbia juncedstes Canyon, 17 May 201%B) Brickellia coulteri Diablo Mts on Ajo Mountain
Drive, 17 May 2015.(C) Centaurea melitensisAjo Way and Sandario Road, 16 Apr 201)) Chaenactis
stevbides Ajo, 13 May 2015. (EEncelia farinosaAjo, 12 May 2015.(F) Encelia fruescensAjo, 12 May.
(G) Geraea canesceng&l Huerfano,Sonora,18 May 2015. (H) Gutierrezia arizonicavalley E of Childs Mt
12 May 2015.(I) Helianthus niveusdunes 8 mi S of Sonoyta on Mex Hwy 8, 18 May 2015.



