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Gongylolepis clade

Unique or diagnostic features include: woody plants with zygomorphic
or bilabiate corollas; 2-cleft inner lip that is often much coiled and so is
shorter than outer lip; and styles bifid and dorsally smooth. Distribution:
predominantly on the Guiana Shield with one monotypic genus in the Do-
minican Republic.

HECASTOCLEIDEAE

Unique or diagnostic features include: stiff holly-like leaves; tricolpate
pollen; heads that are single-flowered and re-aggregated on a secondary
receptacle, each group of 1-5 heads being subtended by a relatively large
spiny whitish or greenish bract. Distribution: restricted to high elevation
areas (1500-2000 m) in southern Nevada and adjacent California including
Death Valley.

CICHORIEAE

Unique or diagnostic features include: almost exclusive presence
of homogamous capitula with 5-dentate, ligulate flowers; and exclusive
presence of lactiferous canals in both the subterranean and aerial parts.
Distribution: nearly global with centers of diversity in the Mediterranean
area and north temperate climates.

Unique or diagnostic features include: alternate leaves with pinnate
venation, often with T-shaped or stellate hairs; heads without rays; corollas
mostly blue to reddish or purple; slender tapering style branches, long
sweeping hairs on outside extending onto upper style shaft; achenes usu-
ally with twin hairs, rarely with phytomelanin in walls, usually with raphids;
pollen sublophate or lophate; and anther endothecial cells with thickenings
on upper and lower ends; rich in sesquiterpene lactones, one group with
5-alkyl-coumarins. Distribution: tropical and southern Africa, southeast
Asia to Australia and the Pacific, and the Western Hemisphere.

centers of diversity in Africa, North America, and Australia.

INULEAE - Inulinae

Unique or diagnostic features include: heads usually radiate and
yellow-flowered; achenes with elongated crystal in each epidermal cell;
and acute sweeping hairs on style branches. Distribution: mainly Medi-
terranean, Saharo-Sindian, but also in East Africa.

BAHIEAE

Unique or diagnostic features include: combination of epaleate heads;
pale or reddish (not blackened) anthers; blackened, striate, usually unflat-
tened achenes; and pappus usually of basally thickened or costate scales
or of fascicled or hooked bristles. Distribution: mainly southwestern North
America (also temperate and montane South America, tropical Africa, and
South Pacific).

Extracted from: Funk, V. A., A. Susanna, T. F. Stuessy & R. J. Bayer. 2009. Systematics, Evolution, and Biogeography of Compositae. International Association for Plant Taxonomy: Vienna.

sesquiterpene lactones, an ent-kaurine diterpene glycoside, kolavane de-
rivatives, chromenes, benzofurans; raphids in the achenes are completely
lacking. Other diagnostic features: mostly opposite leaves; hairs simple;
heads discoid; corollas actinomorphic and whitish to reddish or lavender
(never yellow); anther appendages hollow or poorly developed; and style
branches with enlarged “club shaped” appendages that are often the color
of the corolla. Distribution: Western Hemisphere with a few pantropical
genera.

as pollen, corolla shape, chromosome number,
phytochemestry, and many others. We now have
a better picture of the origin and evolution of the
Compositae.
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Arctotideae-Arct = Arctotideae-Arctotidinae; .
’ SW USA&NW M , :
Arctotideae-Gort = Arctotideae-Gorteriinae; Ath = Athroismeae; exieo Widespread or ambiguous -
Chaen = Chaenactideae; Cor = Corymbieae; Di= Distephanus; i Abrotanella o Anthemideae
Er = Eremothamneae; F = Feddeeae; Gy = Gymnarrheneae; H = Hecastocleideae; :
He = Heterolepis; Mo = Moquinieae; N = Neurolaeneae; O = Oldenburgieae; I . Doronicum ¢
Onoserid = Onoserideae; Perity = Perityleae; Pl = Platycarpheae; P = Polymnia; : The COm pOSItae are the mOSt SUCCeSSfU| )
Miller = Millerieae; Tar = Tarchonantheae; Wund = Wunderlichieae. . . .. Gnaphalieae
family of flowering plants containing 1 of every 10 A-Gorteriinae
species. It is monophyletic and the sub-familial
classification and ideas about relationships within Heterolepis oy o Corymbieae
y
. . . 0
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The results of recent broad-scale molecular '
| studies of the tribes (involving > 40 collaborators) Platycarpheae
INULEAE - Plucheinae i
Unique or diagnostic features include: heads often purple-flowered, POLYMNIEAE were used tO pI’OdUCG d meta'tree formed by I|nk' Liabeae O Gymnarrheneae
Heterolepis disciform with filiform; tubular florets; achenes without large epidermal , . : , N : _ . .
_ ’ : ’ : : . Unique or diagnostic features include: combination of opposite leaves;
Unique or diagnostic features include: ray florets that generally have crystall, and §tyle fr_equ_ently Wl.th obtusg sweeping hairs ext_endlng below paleate receptacles: functionally staminate disc florets; pale anthers; and |ng the reSpeCtlve treeS together ona known base .
- General Africa staminoides and a filiform lobe ventrally in the sinus of the tube; pappus of style bifurcation. Distribution: warm climate areas worldwide. uncompressed smooth achenes. Distribution: eastern North America. tree Distephanus
bristle-like scales which form a pom-pomlike shape in older heads; small . o Pertyeae
OLDENBURGIEAE achenes covered with dense white twin hairs; and partially connate involu- _
_ _ _ _ , , cral bracts. Distribution: three species endemic to South Africa, mostly in CORYMBIEAE B - th d t b ti f the t - I Vernonieae .
ONOSERIDEAE Unique or diagnostic features include: woody plants with coriaceous the Cape Floristic Region ATHROISMEAE y exam|n|ng e qaistripution o e termina Dicomeae
leaves; large heads; bilabiate corollas; and short rounded style branches. ' Unique or diagnostic features include: tufted parallel-veined leaves from ) )
. . 9 y e O GIes . ) . Uni di tic features include: head fimes | g HELIANTHEAE
Unique or diagnostic features include: involucral bracts imbricate; Distribution: South Africa. a silky-hairy rhizome; involucres of 2 bracts; single-flowered capitula; and nique or diagnostic features include: neads sometmes in pseudoce- taxa a biogeographical attern emerges. The :
: nve | : P - hal henes have phytomelanin: and anthers with tails. Distrib . o Oldenburgieae
corollas often brightly colored; ray corolla bilabiate (rarely absent); disc EREMOTHAMNEAE elongated, densely hirsute ovary. Distribution: the area occupied by the phalia, some achenes have pnytomelanin, and anthers with tails. Listribu- Unique or diagnostic features include: combination of paleate recep- . 9
corollas tubular with 5 lobes equal or unequal in length; anther apical Unique or diagnostic features include: slender style branches bearing genus coincides with the Cape Floristic Region in South Africa. tion: mainly Africa and Australia. tacles, with paleae enfolding ovaries; usually blackened anthers; style extant Ilneages from the basal grade are south- Tarch h
appendage acute or truncate, thecae calcarate and caudate; styles thick, relatively long sweeping hairs divided longitudinally into two or three cells; apices terminated by tuft of papillae; achenes blackened, flattened; and S h A . . . f ” - larchonantheaé
alpebx rounded,bglabroiJs, rgrely papllI?ze;élachgntesbellIltrl)tlcalljt_ottl{LbT_ate, pollen spinulose with larger spines in intercolpi and smaller crowded pasr;us l'JSUIa[\Ijly ofV?/ch? or scales. Distribution: mainly warm temperate ern OUt merican in Or|g|n 0 Owed by d SUbSG- Hecastocleideae
glabrous or pubescent; and pappus of c—4-seriate bristies. Distribution: spines around poles; and involucral bracts multiseriate, gradate, distall and tropical Rew vyorid. P : : ; Cardueae
southern South America but also in the Andes. TARCHONANTHEAE pryraceous arF:d usually with apical spine. Distribution?western Soutz quent radiation in Africa that gave rise to most of
Unique or diagnostic features include: dioecious trees or shrubs often Africa and southern Namibia. . . :
aromatic with small discoid capitula of ca. 30 florets and heads that are SE_NECION_EAE _ _ - MILLERIEAE the trlbeS we knOW tOday NeSted N the AfrICan
MUTISIEAE arranged in generally dense racemes or panicles. Distribution: tropical Unique or diagnostic features include: uniseriate involucre (although not Uni gi fic foat elude: combination of ' ' N : o : : :
_ . . _ _ _ _ Africa (mainly in the eastern part), Madagascar, and southern Africa, and ARCTOTIDEAE - Arctotidinae universal); di-ester type pyrrolizidine alkaloids and the eremophilane types FEDDEEAE nique or diagnostic teatures Include: combination or usually opposite, rad|at|0n are |nd|V|d ual Clad es INn AS|a EuraS|a Gochnatieae
Unique or diagnostic features include: corollas often brightly colored; . : : : of sesquiterpene lactones: polvacetvlenes lacking: raphids not in walls of . : : : . : _ often glandular leaves; scarious paleae; usually blackened anther thecae; ! !
marginal corollas usually bilabiate; disc corollas bilabiate or tubular one species also present in the Arabian Peninsula. Unique or diagnostic features include: radial anther endothecium o " o5 PovEsey o P AN Unique or diagnostic features include: leathery entire leaves; heads more or less terete, usually striate, blackened achenes; and radially-arrayed [ i I i Stenopadus clade :
P . ’ . . S L ’ achenes, but in ovules; in Senecio and many other genera of Senecioninae discoid, homogamous; involucres multiseriate, and bracts with resiniferous ’ y ! A y-aray AUStra“a, The AmerlcaS, etc. H|gh|y nested in the o
shallowly lobed, lobes equal to unequal; anther apical appendage not inconspicuous anther collar; apically thickened styles, small, patent and the stigmatic surface is divided into two parallel bands, but most members ducts; florets hermaphroditic, corollas tubular, actinomorphic, white. Distri- (or absent) pappus scales or bristles. Distribution: mainly Mexico and Wunderlichi (]
constricted or demarcated; anthers ecalcarate and caudate; and style broadly subulate sweeping hairs; and pappus scale cells very long and of Tussilagininae have a continuous stigmatic surface. Distribution: world- butio,n' confined to Cuba ’ ’ ’ ' northern Andes (also Old World tropics, especially Africa). base tree there |S a North American Origin and unaericnia [
shallowly bilobed to bifid, rounded at the apex, usually dorsally papillose with abaxially reinforced walls. Distribution: mainly southern Africa. wide with the most marked center of diversity in South Africa, also with cen- ] ' :
only above the style bifurcation point, papillae rounded, never acute. Dis- DICOMEAE (core) ters in Central America, the Andes (Peru to Colombia), and Southeast Asia. diversification of the Heliantheae Alliance that in- -«
tribution: predominately southern South America with outliers in Africa 0
and Asia. Unique or diagnostic features include: pungent phyllaries without resin I i i I )
ducts (or ducts reduced); presence of star-shaped calcium oxalate crystals . MADIEAE VOIVed repeated INCUrsions Into MeXICO and SOUth Leucomeris clade '
in the corollas, anther filaments and styles; anther tails long tapering; pollen AR_CTOTID_EAE ] (.Eorterllnae. _ _ _ CALENDULEAE HELENIEAE Unique or diagnostic features include: combination of often glandular America. The South American radiation followed :
CALYCERACEAE NASSAUVIEAE slightly echinate; style branches straight and adjacent; and achenes broadly Unique or diagnostic features include: latex; connate involucral bracts; . . . . . . . . . . o foliage; usually subequal phyllaries (often with one phyllary per ray ovary - Hyalis clade o
. . . . : : : : : . I obconic to cvlindrical with twin hairs and without a carpopodium. Distribu- deeply alveolate receptacles; 4-lobed, sterile ray florets; and disc corolla Unique or diagnostic features include: lack of pappus; sterile styles in Unique or diagnostic features include: combination of alternate leaves; and with phyllary at least partially clasping ray ovary): epaleate or often . . . o
Unique or diagnostic features include: annual or perennial herbs, with Unique or diagnostic features include: all corollas bilabiate; style apex y . popodium. u lobes with sclerified marai ctribution: : - wid dh - and | frui h I leat tacles: markedly lobed las: t te styl With phyrary pariatly casping ray ovary), ep bv the Afrlcan explosion might su est a Gondwa-
: : . : _ _ _ : . : o : : gins. Distribution: southern Africa. many taxa; widespread heterocarpy; and unusual fruit structures such as usually epaleate receptacles; markedly lobed ray corollas; truncate style y p g gg : 0 :
the flowers in capitula surrounded by the involcral bracts; calyx not modi- truncate, the only pubescence is on the arms, which have a unique apical tion: tropical and southern Africa, including Madagascar and two species fenestrate cavities and a fleshy exocarp. Distribution: mainly Africa with branches; non-carbonized achenes (with large crystals in achene-wall Ea[tlally paleatedrgcep}iaclf (W'tz pa:jeae I||m:;t(|adbtodper|phery”of rec;fptacjclei; Gongylolepis clade o Onoserideae
. i , . . el e L . . . . . . he Arabian Peninsula. Indi Paki ) . : ’ , etween ray and disc florets); often dee -lobed ray corollas; orten dar Pl I I
fied; apthers connate but free,. ovules’ insertion apical. Distribution: crown of sweeping hglrs, pollen exine d|st|nctI3_/ bll_ayer_ed, with the ectosex- range outward to the Arabian Peninsula, India, and Pakistan a distinct center in South Africa; only Calendula extending outside Africa cells); and scaly pappus. Distribution: New World (mainly southwestern ourple (notyblackened) anth)er thecae'poi‘/ten fIattene)Zj ray achenes; and nan Or|g|n fOl' the fam”y, bUt the feW data that eX|St . _ )
endemic to southern South America. ge ?rr]\ci\the gndosexme clearly columellate. Distribution: mostly southern into Macaronesia, South and Central Europe, and Anatolia eastwards to North America). often striate. blackened disc achenes bistribution' mainly western f\lorth from pollen records and geology seem tO |nd|Cate Dinoseris clade Mutisieae
outh America. Iran. . o e ' ]
CARDUEAE America (especially California).
PLATYCARPHEAE _ . . epes
Unique or diagnostic features include: involucral bracts usually in COREOPSIDEAE Stifftia Nassauvieae
A gnost : L L J Unique or diagnostic features include: complicated secondary head GNAPHALIEAE i ] i ) , , , d more recent Orlgln for the famlly The eXIStence
BARNADESIEAE five rows and spiny-tipped; leaves often spiny; style cylindrical with a Unique or diagnostic features include: outer phyllaries differentiated . .
thickened articulation below the b hes beari hort collar of stiff structures; leaves that are elongate and prostrate; stolons that emanate i . : . . : . : : ) ) - f th t H t l A G
_ _ _ _ o _ _ ickened articulation below the branches bearing a short collar of sti ) o e b 1 darv head: darv head and Unique or diagnostic features include: involucral bracts with a papery, from inner in color and shape, inner phyllaries with orange-brown striations O e Mmono ypIC genUS ecasioclels ] ray Barnadesieae
Unlque_orglagnostlfc fehatures I?kCI(l;de' paired a>|(|lla(;y spines frequently HY.ALIDEA.E . . . hairs; anthers often with laciniate basal appendages, anther filaments l;(;rcets |e ic;rovr\r/]r:)raet (greleszsfleafoiw teh:eigzn?jryanfhaer’sseu(iﬂorl]e'as? leesalavaer;] often brightly colored lamina and a cartilaginous basal part (stereome); (resin ducts); paleae with brownish-orange striations; and achenes flat ob- PERYTILEAE . . .
:Dreks.e”t’_ o ort, ISt? o Csp'tate S (.Sesq“'te[]pe”es Unique or diagnostic features include: marginal corollas usually pres- usually papillose; and stamens often strongly thigmotropic, making up an o e o ith Soinog I 2 roclor a0 oo 20 “gnaphalioid” pollen, with a 2-layered ectexine comprising an outer colu- compressed to quadrangular. Distribution: centered in North and South Unique or diagnostic features include: rupicolous herbs and shrubs; iInserts a North American taxon in between the
lacking); filaments free or rarely fused; a sence of twin hairs on achenes, ent, bilabiate; central corollas tubular, deeply lobed; anther apical append- elaborate mechanism of pollen presentation. Distribution: widespread arls P 4 rid g. th lg. . '9 bowti ttg mellate layer and an irregularly interlaced basal layer; stems generally America. glandular foliage; subequal, usually navicular phyllaries; epaleate recep- . . .
ipstezdg]e:/ _hI:\vtc? b?rnacilﬁ3|0|dstrlc,:[rr1]opr\nes ; mv;ar:uc;r\aldbracts gf’ItBen s.rl)lne- ages apiculate; styles glabrous; and pappus of 2- or 3-seriate, scabrid or in Eurasia, especially diverse in the Mediterranean region where they Sirsyi:r?l;:]at?gs. t;lre%e: setéigzui: slr(;?jtheernc,zf[r)ilclc]n a unique bowtie pattern. with fibers in phloem and without resin canals; leaves entire; anthers tacles; usually 4-lobed disc corollas; pale, ecaudate anthers; smooth, South Amerlcan basal grade and Afrlcan radla— Calyceraceae
Ipped. Distribution: southern south America, the Andes, ana brazil. occasionally plumose at the apex capillary bristles with a reduced number constitute an important characteristic of the vegetation; some species : P ' tailed; and achenes small. Distribution: centers of diversity in southern blackened achenes; and pappus (if present) usually of (1-)2 bristles and . . . . . . .
f outer shorter bristles. Distribution: South Ameri d Asi i ’ y ' istributi '
orouter shorter bristies. bistribution: south America and Asla. are cosmopolitan weeds. Africa, Australia, New Zealand, and South America. rudimentary scales. Distribution: mainly deserts of southwestern North thﬂS Wh|Ch m|g ht |nd|Cate |Ong dIStanCe d|Spersa|,
o LIABEAE NEUROLAENEAE America (also Andes and Desventuradas Islands of South America). . : Circle size is indicative of number of species. Awhite circle indicates less than 100 taxa
Stifftia PERTYEAE Unique_or diagnostic features include: leaves usually .opposit_e; I?tex Unique or diagnostic features include: stems fistulose and rooting at ora NOI‘th Amencan or even AS|an presence. The
Unique or diagnostic features include: heads discoid; pappus showy, WUNDERLICHIEAE present in most taxa; corollas usually yellow; and pollen echinate. Distribu- ANTHEMIDEAE nodes or not; paleae tightly enfolding achenes in aquatic or marsh-dwelling . .
whitish, yellowish or reddish with ca. 100 capillary bristles in 4-5 series; U L_ _ _ Unique or diagnostic features include: small discoid heads of white, tion: tropical America with the vast majority in Peru and Ecuador. Unique or diagnostic features include: leaves generally variously dis- taxa; receptacle usually paleate; anthers usually blackened; achenes black- S|Ster grOup to the WeStern hem|Sphere Clade He— _
florets actinomorphic, white with corolla lobes rolled; and styles glabrous, Unique or diagnostic features include: woody; leaves clustered near pink, rose or purple florets; corollas irregularly deeply 5-lobed and there- sected, rarely entire with characteristic aromatic smell; involucral bracts ened. Distribution: mainly Neotropics (few species in Paleo tropics). CHAENACTIDEAE _ _ _ . i The summary tree for the famlly shows the results of the
shallowly divided, apex rounded to shortly acute. Distribution: five species stem apex, actinomorphic corollas; styles smooth or slightly asperulous fore zygomorphic by having one sinus deeper than the others, appearing it yaling mmargin. o tails on anthere: tubular florets hermanhrodite or Unique or diagnostic features include: combination of alternate, often liantheae Alliance is the small tribe Athroismeae : : f the distributi In thi ted
are endemic to Brazil and one is endemic to French Guiana. at apex, dorsally papillose or dorsally rugulose to papillose much below pseudo-bilabiate or pseudoligulate; and styles thick, branches bilobed to functionally male tubular or funnel-shap,ed' upper part of the filament with lobed, leaves; discoid heads; epaleate receptacles; pale or reddish (not _ . _ ’ parsimony mapping o e distripuuons. In tnis unrootea con-
the bifurcation point. Distribution: Guiana Shield and Brazil shortly branched, dorsally pilose to shortly pilose. Distribution: southeast cells with thickened walls, forming a split cylindrical or balusterform anther blackened) anthers; more or less terete (not fi attened), striate achenes; from eastern tropical Africa, leaving an unknown densed tree it is even more evident that the extant Compositae
Asia. MOQUINEAE collar (filament collar); and achenes without a carbonized layer, often with and .unrlibbgd qnd unthickened pappus scales, sometimes dec@uous as . - . : : - : L :
Hyaloseris clade Unique or diagnostic features include: hairs simple; homogamous or glandular hairs, mucilage cells and resin sacs/ducts. Distribution: mainly TAGETEAE ?olrjr?i:\. Distribution: western and southwestern North America, mainly Cali- drea, pOSS|ny AS|a, between AfrICa and WeStern had a South American base with African diversification and ra-
nodioecious florets; anthers spurred; styles swollen distally with short in southern Africa, central Asia, and the Mediterranean region. . . . . . : . T . . . .
Unique or diagnostic features include: woody plants of south-central GOCHNATIEAE GYMNARRHENEAE ggabrae, continuous stigmatic suFr?face insidye; achenes withoutyphytomela- 9 Unique or diagnostic features include: epaleate receptacles, most with North Amenca. diation into ASIa, EuraSIa, Europe, Australla, etc. followed by
South America with leaves clustered in brachyblasts; heads ligulate. Distri- Unique or diagnostic features include: marginal corollas, when present, Unique or diagnostic features include: ephemeral, dwarf desert annual, nin; pollen echinate, non-lophate, non-caveate, with non-aligned baculae; ASTEREAE glandular pockets (dark spots); characteristic Smi” (monoterpenes); and lf the bursts of diversification in North America. The unrooted
bution: Bolivia and Argentina. bilabiate; disc corollas tubular, deeply lobed; anther apical appendages amphicarpic; both chasmogamous aerial heads and cleistogamous subter- leaf blades elliptical to obovate, with pinnate veins; endothecial cells with . . : , poa R e a'Chelnl\(les u\7\l/Ja|IIy S1trong|])c/F9|) 15-'nb'bi\d Dlsl't"buuorIL I ' I diagram here presented provides greater clarity as to the bio
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