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CONCLUDING	REMARKS	
The	finding	of	rampant	non-monophyly	across	the	tribe	has	important	implications	for	our	understanding	of	the	subdivisional	classification	of	the	tribe.	It	challenges	conventional	taxon	limits	and	highlights	
the	need	for	extensive	future	research,	particularly	for	taxa	in	tropical	regions.	We	aim	to	highlight	in	more	detail	the	degree	to	which	clades	are	misaligned	with	taxonomic	boundaries	and	comment	on	
various	reclassification	strategies	in	a	follow-up	publication	(Becker	et	al.,	in	prep.).	At	the	extremes,	options	for	a	ranked	reclassification	range	from	narrowing	Vaccinium	to	the	single	species	V.	uliginosum	
(the	type	of	the	genus)	and	raising	the	sections	of	Vaccinium	to	the	genus	level,	to	expanding	Vaccinium	to	encompass	the	entirety	of	Vaccinieae	and	lowering	the	rank	of	genera	to	sections	within	Vaccinium.	
We	advocate	for	detailed	systematic	studies	of	localized	regions	of	the	Vaccinieae	phylogenetic	tree	that	includes	the	search	for	morphological	characters	that	can	help	to	support	clades	recovered	here,	and	
to	elucidate	clade	membership	in	the	absence	of	molecular	data.	To	this	end,	two	areas	of	active	research	from	members	of	our	team	are	the	focus	on	Hawaiian	Vaccinium	and	V.	sect.	Cyanococcus.	In	each	
case,	it	is	clear	that	current	estimates	dramatically	underestimate	true	species	diversity.	This	also	appears	to	apply	to	South	Insular	Asian	Vaccinium	and	Andean	taxa.	
	

V. sect. Oarianthe

Vaccinium angulatum
Vaccinium wollastonii
Vaccinium albicans
Vaccinium psammog.
Vaccinium apiculatum
Vaccinium crassistyl.
Vaccinium piceifolium
Vaccinium cruentum
Vaccinium schoddei
Vaccinium bengueten.
Vaccinium cumingian.
Vaccinium vidalii
Vaccinium myrtoides
Vaccinium irigaense
Vaccinium jagori
Vaccinium auriculifol.
Vaccinium latissimum
Vaccinium clementis
Vaccinium coriaceum
Vaccinium halconense
Vaccinium retivenium
Vaccinium claoxylon
Vaccinium carlesii
Vaccinium wrightii
Vaccinium fragile
Vaccinium symplocif.
Vaccinium bracteatum
Agapetes serpens
Vaccinium delavayi
Vaccinium gaultheriif.
Vaccinium glaucoalb.
Vaccinium bullatum
Vaccinium emarginatum
Vaccinium chunii
Vaccinium dunalianum
Vaccinium arboreum
Vaccinium ekmanii
Vaccinium leucanthum
Vaccinium stenophyll.
Vaccinium floribundu.
Vaccinium meridionale
Vaccinium darrowii
Vaccinium myrsinites
Vaccinium tenellum
Vaccinium hirsutum
Vaccinium myrtilloides
Vaccinium pallidum
Vaccinium stamineum
Vaccinium yatabei
Vaccinium cespitosum
Vaccinium deliciosum
Vaccinium membran.
Vaccinium scoparium
Vaccinium oreophyll.
Vaccinium parvifolium
Vaccinium ovalifolium
Vaccinium myrtillus
Vaccinium shastense
Vaccinium hirtum
Vaccinium smallii
Vaccinium erythrocarp.
Vaccinium japonicum
Vaccinium praestans
Vaccinium vitis-idaea

Vaccinium confertum
Vaccinium ovatum
Vaccinium consanguin.
Vaccinium leucanthu.

Vaccinium meridion.

Cavendishia arizonens.
Cavendishia chiriquien.
Cavendishia ciliata
Cavendishia confertiflo.
Cavendishia copeensis
Cavendishia talamanc.
Cavendishia davidsei
Cavendishia longirachis
Cavendishia endresii
Cavendishia wercklei
Cavendishia axillaris
Cavendishia laurifolia
Cavendishia lindauiana
Cavendishia quereme
Cavendishia darienens.
Satyria warszewiczii
Orthaea bullata
Orthaea weberbaueri
Thibaudia floribunda
Demosthenesia amicor.
Demosthenesia vilcaba.
Demosthenesia weber.
Demosthenesia buxifol.
Demosthenesia mand.
Demosthenesia specta.
Diogenesia vargasiana
Themistoclesia crassif.
Diogenesia boliviana
Thibaudia diphylla
Thibaudia biflora
Thibaudia angustifolia
Thibaudia densiflora
Polyclita turbinata
Thibaudia axillaris
Thibaudia andrei
Ceratostema alatum
Ceratostema amplexic.
Ceratostema nodosum
Ceratostema megabra.
Disterigma pilosum
Semiramisia speciosa
Demosthenesia mand.
Siphonandra santabar.
Thibaudia lugoi
Plutarchia ecuadorens.
Vaccinium didymant.
Ceratostema callistum
Ceratostema loranthifl.
Macleania insignis
Ceratostema lanceolat.
Ceratostema megalob.
Ceratostema oellgaard.
Disterigma fortunense
Disterigma hammelii
Ceratostema speciosu.
Macleania benthamian.
Macleania crassa
Macleania coccoloboid.
Macleania robusta
Macleania rupestris
Macleania antioquiae
Macleania bullata
Macleania cordifolia
Macleania epiphytica
Macleania insignis
Plutarchia angulata
Psammisia williamsii
Psammisia ulbrichiana
Psammisia coarctata
Psammisia fissilis
Psammisia columbiens.
Psammisia ferruginea
Psammisia dolichopod.
Psammisia panamensi.
Sphyrospermum buxifo.
Gonocalyx smilacifoli.
Didonica panamensis
Didonica subsessilis
Vaccinium latifolium
Vaccinium luteynii
Symphysia orosiense
Didonica subsessilis
Lateropora ovata
Gonocalyx costaricens.
Gonocalyx lilliae
Vaccinium almedae
Gonocalyx megabract.
Utleya costaricensis
Utleya costaricensis
Symphysia jefense
Vaccinium monteverd.
Symphysia costaricense
Vaccinium talamance.
Symphysia floccosum
Symphysiapoasana
Symphysia santafeense
Gonocalyx pterocarpus
Gonocalyx tetrapterus
Symphysia racemosa
Dimorphanthera ambly.
Dimorphanthera cornut.
Dimorphanthera wright.
Dimorphanthera dekoc.
Dimorphanthera robbin.
Dimorphanthera dentic.
Dimorphanthera leucos.
Dimorphanthera microp.
Dimorphanthera macle.
Dimorphanthera praini.
Dimorphanthera obtusi.
Dimorphanthera kempt.
Dimorphanthera ingen.
Dimorphanthera keyss.
Paphia vitiensis
Vaccinium crassifolia

Vaccinium madagasc.
Vaccinium stanleyi

Vaccinium exul
Vaccinium modestum
Vaccinium oxycoccos
Vaccinium uliginosum
Costera loheri
Gaylussacia angustifoli.
Oreanthes hypogaeus
Gaylussacia chamisso.
Gaylussacia cardenasi.
Gaylussacia brasiliensi.
Gaylussacia goyazensi.
Gaylussacia reticulata
Gaylussacia cinerea
Gaylussacia baccata
Gaylussacia tomentosa
Gaylussacia frondosa
Gaylussacia nana
Gaylussacia ursina
Gaylussacia brachycer.
Vaccinium arctostaph.
Vaccinium cylindraceum
Mycerinus sclerophyllu.
Vaccinium puberulum
Notopora chimantensis
Notopora schomburgkii
Vaccinium pipolyi
Vaccinium breedlovei
Vaccinium cordifolium
Vaccinium crenatum
Vaccinium mathewsii
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OVERVIEW	
Vaccinieae	is	a	morphologically	diverse	and	species-rich	tribe	in	the	Ericaceae.	Although	the	
majority	of	its	diversity	is	tropical,	Vaccinieae	is	best	known	for	temperate	crops	(i.e.,	blueberries,	
cranberries,	huckleberries)	of	the	genus	Vaccinium.	Vaccinium	itself	has	been	previously	suggested	
to	be	highly	polyphyletic,	and	taxonomic	boundaries	of	most	other	genera	remain	uncertain.	To	
better	understand	the	extent	of	polyphyly	of	Vaccinium	in	the	context	of	closely	related	genera,	
and	gain	insights	into	the	evolutionary	history	of	Vaccinieae	as	a	whole,	we	assembled	a	nuclear	
dataset	(Angiosperms353)	for	over	200	taxa	representing	30	of	the	34	genera	in	the	tribe	and	25	of	
the	30	sections	of	Vaccinium.	We	additionally	constructed	a	plastome	dataset	for	a	subset	of	these	
taxa.	We	conducted	phylogenetic	and	time-calibrated	biogeographic	analyses	to	address	the	
following	questions:	1–What	are	the	phylogenetic	patterns	within	Vaccinieae?	2–How	do	the	clades	
compare	with	current	generic	and	sectional?	3–Where	and	when	did	major	dispersal	and	
diversification	events	take	place?	We	recovered	seven	major	clades	corresponding	to	previously	
delimited	genera	and	sections	of	Vaccinium,	but	ca.	30	more	that	do	not	correspond	to	previously	
delimited	groups.	Instead,	groups	generally	align	with	geography.	Biogeographic	reconstruction	
suggests	that	tropical	diversity	of	Vaccinieae	results	from	multiple	independent	movements	into	
tropical	habitats	from	temperate	ancestral	areas,	mostly	North	American.	Dispersal	events	were	
found	to	align	with	major	geographic	changes	such	as	the	uplift	of	the	Andes,	some	of	which	
coincide	with	increased	diversification	rate.	Morphological	characters	often	used	in	infratribal	
classification	evolved	multiple	times	in	the	tree	and	showed	little	correspondence	to	the	topology	
at	the	deeper	levels	of	the	tree,	with	the	exception	of	a	pseudo-10-locular	ovary,	which	appears	to	
have	evolved	from	a	5-locular	ovary	once	and	was	newly	found	to	group	many	sections	of	
Vaccinium	into	a	single	clade.	Options	for	reclassification	range	from	the	recognition	of	a	single	
species	of	Vaccinium	and	many	more	genera,	to	the	recognition	of	the	single	genus	Vaccinium	with	
many	more	sections.	We	consider	an	infratribal	reclassification	premature	pending	more	
taxonomic	and	phylogenetic	study	of	the	many	problematic	generic	and	sectional	boundaries	
needing	resolution.	


