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Abstract

A rational taxonomic circumscription of genera in tribe Anemoneae (Ranunculaceae) is briefly discussed.
It is concluded that, in view of the morphological diversity of the group and recent molecular phylogenet-
ic findings, a moderately narrow approach to the re-circumscription of genera earlier included in Anemone
sensu lato is preferable, in particular, with the recognition of the lineage with the base chromosome
number x = 7 (Anemone subgen. Anemonidium) as two genera, Hepatica sensu stricto and Anemonastrum
in an expanded circumscription (including Anemonidium, Arsenjevia, Jurtsevia, and Tamuria). Following
these conclusions, new nomenclatural combinations are proposed for two related species endemic to New
Zealand and South America, respectively: Anemonastrum tenuicaule (= Anemone tenuicaulis, Ranunculus
tenuicaulis) and Anemonastrum antucense (= Anemone antucensis). Information on typification is updated:
the lectotype of Anemone antucensis is the specimen from P and not a specimen from G, and the lectotype
of Ranunculus tenuicaulis is a specimen from AK. Biogeographic scenarios already proposed to explain the
relationship of these two species and some other South America — New Zealand distribution patterns are
discussed. It is concluded that the long-distance dispersal scenario fits best the available data for Anemon-
astrum. Two host-specific and geographically restricted species of Urosystis parasitizing A. tenuicaule and
A. antucense are briefly discussed.
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Introduction

Recent molecular phylogenetic results obtained for taxa of the tribe Anemoneae (Ra-
nunculaceae) and, in particular, Anemone L. sensu lato and Clematis L. (see Hoot et
al. 1994, 2012; Hoot 1995; Ehrendorfer 1995; Ehrendorfer and Samuel 2000, 2001;
Schuettpelz and Hoot 2000, 2001; Schuettpelz et al. 2002; Meyer et al. 2010; Pfosser
et al. 2011; Xie et al. 2011; Cossard et al. 2016; Lehtonen et al. 2016; Elliott 2016;
Jiang et al. 2017), stimulated the long-standing discussion on a rational taxonomic
circumscription of genera in that group. In particular, Mosyakin (2016) argued that
the very broad taxonomic circumscription of Anemone, as outlined by Hoot et al.
(2012) [including Hepatica Mill., Pulsatilla Mill., Knowltonia Salisb., Barneoudia Gay,
Oreithales Schtdl., and many other generic segregates], is morphologically poorly justi-
fied. Moreover, if Clematis is indeed confirmed as phylogenetically rooted in Anemone
sensu lato, as suggested by Lehtonen et al. (2016) and in some earlier publications (see
discussion in Wang et al. 2009; Pfosser et al. 2011; Cossard et al. 2016), then the taxo-
nomic recognition of Anemone (as outlined by Hoot et al. 2012) will be also unnatural
from the phylogenetic viewpoint.

The new molecular phylogenetic results reported by Jiang et al. (2017) indicated
non-monophyly of Anemone s.1. (in the wide circumscription accepted by Hoot et al.
2012), as revealed by plastid datasets. At least one of their tree topologies (based on
the combined nrlTS + atpB-rbcL datasets, the same markers as those used by Hoot
et al. 2012), however, suggested the sister position of the clades of Anemone (incl.
Hepatica etc.) and Clematis + Anemoclema (Franch.) W.T. Wang. These findings partly
contradict but mostly confirm the results of Lehtonen et al. (2016), who reported that
Clematis (with Anemoclema as the sister genus; see also Zhang et al. 2014) is phyloge-
netically rooted in Anemone sensu lato. However, there are some evident gaps in the
sampling of taxa used by Jiang et al. (2017) in their analysis: in particular, no taxa of
Anemone sect. Anemone and early-branching taxa of Anemone sect. Pulsatilloides DC.
(sensu Hoot et al. 2012) were included, which may have resulted in different and
distorted tree topologies. Further molecular phylogenetic studies involving all major
subclades of Anemoneae are needed to clarify the position of Clematis in relation to
taxa of Anemone sensu lato.

Jiang et al. (2017: 13) also provided “Recommendations for reclassification of tribe
Anemoneac”, in which they stated that the “subgenus Anemoniudium [sic! Anemo-
nidium — S.M. & PdL.] (Spach) Juz. needs to be separated as an independent genus,
Hepatica. In the new genus Hepetica [sic! Hepatica — S.M. & P.dL.], four sections
were recognized, Hepatica Spreng., Anemonidium Spach, Keiska [sic! Keiskea — S.M. &
PdL.] Tamura, and Omalocarpus DC.”. However, if we accept that recommendation
to expand the generic limits of Hepatica so dramatically, it will be highly disruptive for
nomenclature because numerous new nomenclatural combinations will be required,
resulting from transfers of many taxa of Anemone (sections Keiskea Tamura, Anemo-
nidium Spach, and Omalocarpus DC. as accepted in Hoot et al. 2012) to the newly
circumscribed Hepatica.
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Other options of phylogenetically non-controversial and taxonomically rational
re-circumscription of genera in the group of Anemone sensu Hoot et al. (2012) were
recently discussed by Mosyakin (2016) who, in particular, advocated the recognition
of the lineage with the base chromosome number x = 7 (Anemone subgen. Anemo-
nidium sensu Hoot et al. 2012) as comprising two genera, Hepatica in its traditional
circumscription and Anemonastrum Holub in an expanded circumscription, including
Anemonidium (Spach) Holub, Arsenjevia Starod., Jurtsevia A. Love & D. Love, and
Tamuria Starod. The clade of “Anemone” with x = 7 and its two main subclades corre-
sponding to the genera Hepatica and Anemonastrum in the circumscriptions proposed
above were consistently and reliably revealed in all recent phylogenetic analyses (e.g.,
Pfosser et al. 2011, Hoot et al. 2012, Jiang et al. 2017 and references therein). Thus,
the recognition of the newly outlined Anemonastrum will also allow continued generic
recognition of Hepatica, a group very well distinguished morphologically, which was
widely accepted as a separate genus in many standard floras and other publications
(e.g., Juzepczuk 1937; Steyermark and Steyermark 1960; Duncan and Keener 1991;
Tutin and Chater 1993; Tamura 1993, 1995; Czerepanov 1995; Fu and Robinson
2001; Uotila 2001; Luferov 2004; Malyshev 2012; Tzvelev 2012). At present, no-
menclatural combinations for many species and several infraspecific and infrageneric
entities in Anemonastrum already exist; they were validated mainly by Holub (1973)
and later by some other authors (Léve and Léve “1975” (published 1976); Starodubt-
sev 1989, 1991; Raus 2011a, 2011b; Tzvelev 2012; and others). Several new nomen-
clatural combinations in Aremonastrum (mainly for North American taxa) have been
recently validated by Mosyakin (2016). Additional nomenclatural transfers are now
considered in parallel with continued taxonomic reassessment of Anemone sensu lato
(Ziman et al. in prep.).

Christenhusz and Byng (in Christenhusz et al. 2018: 73) briefly discussed the
recent molecular phylogenetic publications on Anemoneae and also advocated the
recognition of several genera segregated from Anemone sensu lato. In particular, they
recommended to recognize the following genera: Anemone, Anemonidium, Eriocapitella
Nakai, Knowltonia, Hepatica, and Pulsatilla (Christenhusz et al. 2018: 73), and pro-
posed new combinations for some species in Anemonidium, Eriocapitella, and Knowl-
tonia. The principles of selection of species for these new combinations remain unclear
to us because many other taxa of these groups were left untouched by these authors.
Fortunately, Christenhusz et al. (2018: 1) included the following explanation (which
is rather unusual, as for nomenclatural publications): “Inevitably we will have omitted
some combinations, but this is not intentional. It is also possible that new combina-
tions already existed but were not included in any of the standard databases cited above
and hence we may have overlooked these. We apologize for these discrepancies and
unintentional superfluous names, and we shall correct errors in future updates”.

Moreover, Christenhusz and Byng (in Christenhusz et al. 2018: 73) evidently
did not notice that the generic name Anemonastrum (Holub 1973) is of priority over
Anemonidium (Holub 1974) and, among other nomenclatural novelties, proposed the
new combination Anemonidium narcissiforum (L.) Christenh. & Byng for Anemone
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narcissiflora L., which is the type of Anemone sect. Omalocarpus DC., and thus also the
type of the replacement name Anemonastrum (see Holub 1973: 158). Consequently,
the name Anemonastrum should be used for the genus in that particular circumscrip-
tion, as it has been already indicated by Mosyakin (2016).

Considering the various nomenclatural options and available phylogenetic and
morphological evidence, we conclude that segregation of several genera from Anemone
sensu lato is at least strongly preferable, if not inevitable. On the other hand, we believe
that the generic over splitting of Anemone sensu lato in general and the Anemonas-
trum group in particular into numerous “narrow” genera, as proposed by Starodubt-
sev (1989, 1991, 1995) and accepted by some other authors (e.g., Czerepanov 1995;
Malyshev 2012; Tzvelev 2012), should not be recommended, partly because some of
the proposed generic segregates are in fact unnatural non-monophyletic assemblages
of phylogenetically quite unrelated taxa. Most of recent taxonomic revisions of vari-
ous groups of Anemone sensu lato or its infrageneric groups (Tamura 1993; Tutin and
Chater 1993; Dutton et al. 1997; Wang et al. 2001; Luferov 2004; Ziman et al. 2004a,
2004b, 2004c, 2005, 2006a, 2006b, 2007, 2008; Ehrendorfer et al. 2009) usually ap-
plied a rather traditional generic concept, with recognition of Hepatica, Pulsatilla, and
a resulting paraphyletic Anemone.

Here we propose new combinations for two species from the Southern Hemi-
sphere, which clearly belong to Anemonastrum in its new circumscription and are in-
teresting outliers from a biogeographic and conservation viewpoint.

Taxonomic history of Anemone tenuicaulis and A. antucensis and their
biogeographic links

The species widely accepted until recently as Anemone tenuicaulis (Cheeseman) Parkin
& Sledge was originally described from New Zealand by Cheeseman (1885) as a spe-
cies of Ranunculus L., R. tenuicaulis Cheeseman. At the time of its recognition Cheese-
man (1885) commented that his new species is a “very distinct and well-marked plant”
(Fig. 1), and indeed it was considered an oddity in the New Zealand flora. The species
was accepted in Ranunculus in New Zealand Flora treatments (e.g., Kirk 1899; Cheese-
man 1906, 1925) until the 1930s, when Parkin and Sledge (1935) provided reliable
morphological evidence for the placement of that taxon in Anemone. In that paper
they also discussed its possible biogeographic links with the South American species
A. antucensis Poepp. (Poeppig 1833) (Fig. 2) and the Tasmanian taxon A. crassifolia
Hook. (Hooker 1840). Since 1935, the New Zealand species was commonly accepted
as Anemone tenuicaulis (e.g., Allan 1961; Webb et al. 1988; de Lange 2004; de Lange
et al. 2006; de Lange and Rolfe 2010; Schénberger et al. 2017) and its placement in
Anemone was not challenged. However, Christenhusz and Byng (in Christenhusz et
al. 2018: 73) recently transferred it to Anemonidium, as A. tenuicaule (Cheeseman)
Christenh. & Byng, but in fact in their circumscription the genus should be called
Anemonastrum (see comments above and our new combination below).
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Figure 1. Anemonastrum tenuicaule. A Flowering plant. Hunter Mountains, Fiordland, South Island,
New Zealand (photo: J. Bythell) B Flowering plant, Southland, South Island, New Zealand (photo: R.
Hindmarsh-Walls) € Basal leaves, Southland, South Island, New Zealand (photo: R. Hindmarsh-Walls)
D Fruiting plant, Minaret Burn, Otago, South Island, New Zealand (photo: J.W. Barkla)

The species is a biologically sparse, naturally uncommon plant of mountain areas
of the southern North and South Islands of New Zealand (Allan 1961; Webb et al.
1988; de Lange 2004). Its current conservation status is “At Risk — Naturally Uncom-
mon” (de Lange et al. 2009; de Lange et al. 2013).

The geographical proximity of New Zealand Anemone tenuicaulis and Australian
A. crassifolia has tempted many authors to hypothesize on their close relationships
(Parkin and Sledge 1935; Hoot et al. 1994; Schuettpelz and Hoot 2000). That opinion
was accepted in recent Australian floras. For example, Eichler and Jeanes (2007: 297)
commented that the closest ally of A. crassifolia “appears to be the New Zealand A. ten-
uicaulis (Cheeseman) Parkin & Sledge, which is the only other Australasian Anemone.
Its affinities are closer to South American species of Anemone sect. Rivularidium Jancz.
than to Asian species” (also cited by Duretto 2009: 5).

Only reliable molecular phylogenetic evidence finally demonstrated the positions
of the New Zealand and Tasmanian species in two distant clades (in fact, different gen-
era, as accepted here) and the relatedness of A. renuicaulis and A. antucensis (Ehrendor-
fer and Samuel 2000, 2001; Schuettpelz et al. 2002; Hoot et al. 2012). Anemone cras-
sifolia was reported positioned in the clade of Anemone sect. Pulsatilloides DC. (sensu
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Figure 2. Anemonastrum autucense. A Flower, Parque Nacional Nahuelbuta, Chile, South America

B Foliage — showing basal leaves, cauline leaves, and bracts, Parque Nacional Nahuelbuta, Chile, South
America (photos: . B. Pelser).

Hoot et al. 2012), its subclade consisting of several South American taxa, including
those earlier placed in genera Barneoudia and Oreithales. Christenhusz and Byng (in
Christenhusz et al. 2018: 75) recently transferred the Tasmanian species to Knowltonia
as K. crassifolia (Hook.) Christenh. & Byng. This transfer is in line with the earlier sug-
gestion by Mosyakin (2016), who proposed to recognize Knowltonia in an expanded
circumscription and was preparing corresponding nomenclatural transfers (which are,
of course, not needed now).

Anemone tenuicaulis has the base chromosome number x = 7 (27 = 28) (Hair
1963, Ehrendorfer 1995, Ziman et al. 2006), which is typical for all those members of
Anemonastrum and Hepatica, for which chromosome numbers are known. In contrast,
the base chromosome number x = 8 is reported for A. crassifolia (Schuettpelz et al.
2002), which indicates its position in another large clade of Anemoninae containing
typical representatives of Anemone sensu stricto and some other subclades. Interest-
ingly, Ziman et al. (2006) reported for A. crassifolia the chromosome numbers x = 7
(with reference to Huynh 1970) and x = 8 (referenced to Schuettpelz et al. 2002);
however, the article by Huynh (1970) contains no data on chromosome numbers of
that species. Thus, the indication of x = 7 for A. crassifolia was erroneous and probably
caused by some misunderstanding.

Palynomorphological data also indicate that Anemone tenuicaulis and A. crassifolia
are not related: spiroaperturate pollen grains of A. crassifolia are fundamentally dif-
ferent in their morphology from tricolpate pollen of A. tenuicaulis and A. antucensis
(Huynh 1970; Moar 1993). Despite that fact and some other morphological differ-
ences, Huynh (1970: 93) rather paradoxically concluded that A. tenuicaulis “is prob-
ably more closely related to the Tasmanian A. crassifolia, in spite of a marked difference
in their habit”.

Judging from the available morphological, taxonomic, biogeographic, and mo-
lecular phylogenetic data, Anemonastrum (in the circumscription accepted here) most
probably initially diversified somewhere in East Asia and/or the Beringian region.



Anemonastrum tenuicaule and A. antucense (Ranunculaceae), new combinations... 113

From that hypothetical center of origin and early diversification, some representatives
of the genus migrated westward to western and partly southern Asia (forming second-
ary centers of diversity, e.g. the Himalayas: see Ziman et al. 2001; 2007, Elliott 2016)
and other regions of Eurasia (Ziman et al. 2005, 2006a), while another ancestral stock
migrated eastward to North America. From North America some taxon (or taxa?) dis-
persed to the mountains of South America, and then from southern South America
to New Zealand, possibly via Antarctica (see Meudt 2006, Winkworth et al. 2015).
Cases of ampbhitropical disjunctions of North and South American plant taxa though
uncommon are not unique (see an overview in Simpson et al. 2017 and references
therein). It is also postulated that some groups of plants reached New Zealand from
South America either by direct long-distance dispersal between those regions or via
movement across Antarctica (see Raven 1973; Pole 1994; Macphail 1997; Winkworth
et al. 1999; Wardle et al. 2001; Winkworth et al. 2002, 2005; Winkworth et al. 2015;
Mosyakin et al. 2007; Meudt 2006; Sanmartin et al. 2007 and references therein).
Alternatively, some genera may have been ‘shed’ from Antarctica into South America,
New Zealand and Australia as conditions in Antarctica deteriorated and the land be-
came fully ice-bound (Wardle et al. 2001). That said, the case for movement of biota
along the Antarctic continent or outward dispersal from there though widely postu-
lated, needs more critical assessments. With respect to New Zealand, this is especially
so as the alpine region of that country was scarcely developed when Antarctica became
fully ice-bound (Heenan and McGlone 2013).

As both A. tenuicaulis and A. antucensis have hooked or even spirally curved styles
on tops of achenes, which are hardened in fruit, they are capable of being attached to
animals (zoochorous dispersal, epizoochory). Thus, zoochory (most probably ornitho-
chory, dispersal by birds — see Thorsen et al. 2009) may also have facilitated the migra-
tion of an ancestor of A. antucensis from North America to South America and subse-
quent migration of an ancestor of A. tenuicaulis from South America to New Zealand.

Schuettpelz and Hoot (2000) initially considered a possibility of the direct migra-
tion of an ancestral taxon of A. tenuicaulis from Asia to New Zealand. However, Ehren-
dorfer and Samuel (2000: 783), commented that the “suggestion of a direct dispersal
from Asia to New Zealand (Schuettpelz and Hoot 2000) is not compatible with the
much closer molecular affinity of A. tenuicaulis with the South American A. antucensis
than with the Northern Hemisphere species pair A. dichotoma + A. canadensis’. Ad-
ditional molecular data suggested that the South America — New Zealand disjunction
in this case is better explained by a long-distance (or step-stone?) westward migration
event (Schuettpelz et al. 2002; Hoot et al. 2012). It is not yet clear whether it was a
direct dispersal from South America, or movement via intermediate stations in ungla-
ciated parts of Antarctica sometime in the Tertiary.

The age estimates of the South America — New Zealand disjunction in the case of
Anemone sensu lato remain controversial. Ehrendorfer and Samuel (2000: 783) men-
tioned that for the A. antucensis/A. tenuicaulis disjunction “one might speculate a late
Miocene age” and that for pre-Pliocene migrations “the still more or less unglaciated
Antarctic evidently has been an important link and transit area”. Considering the close
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relationships and probably quite recent time of divergence of A. antucensis and A.
tenuicaulis, the hypothesis of migration of a founder species to New Zealand via yet
unglaciated parts of Antarctica or through some other formerly existing hypothetical
landmasses or land bridges (as initially hypothesized by Parkin and Sledge 1935) is
possible but less probable than the preferred North America — South America — New
Zealand long-distance dispersal. It is also worth noting that very similar phylogenetic
and biogeographical patterns were revealed for representatives of another genus of Ra-
nunculaceae, Caltha L. (see Schuettpelz and Hoot 2004), as well as for some genera
from other families.

Possible biogeographic links of two host-specific species of smut fungi
parasitizing Anemone antucensis and A. tenuicaulis?

Additional indirect evidence of a phylogenetically isolated position of Anemone antu-
censis among other South American species of Anemone sensu lato is available from the
fields of mycology and phytopathology. In particular, many of taxa of Anemone sensu
lato are parasitized by Urocystis anemones (Pers.) G. Winter, a smut fungus widespread
in the Holarctic (Denchev et al. 2000) but in South America known only on the Chil-
ean Anemone decapetala Ard. (Piatek 2007, and references therein). However, Urocystis
antucensis (Liro) M. Piatek seems to be an endemic species reported only on A. antu-
censis from Chile. Piatek (2007: 96) commented that since the time when Tuburcinia
antucensis Liro (1922), the basionym of Urocystis antucensis, was described, it “has been
completely forgotten and not reassessed by any smut taxonomist. Although I originally
expected this species to represent one of the already known Urocystis species on various
Anemone species described from elsewhere, I was surprised to find that it is a distinct
and separate species”.

Anemone tenuicaulis is also parasitized by a host-specific smut fungus apparently
endemic to New Zealand, Urocystis novae-zelandiae (G.Cunn.) G.Cunn. (Vinky and
McKenzie 2002; Piatek 2007). Earlier records of Urocystis anemones on New Zealand’s
species of Ranunculus are erroneous and in fact belong to another species of smut fun-
gi, Urocystis ranunculi (Libert) Moesz (see McKenzie and Vinky 2001, 2002). Urocystis
novae-zelandiae is listed in New Zealand as “Data Deficient” because it is known from
so few collections (Hitchmough and Bull 2005). However, it has also been listed as
“Vulnerable” by 7he Global Fungal Red List Initiative (Denchev et al. 2015) though on
what basis is not clear, as its host plant is not similarly threatened but rather a naturally
uncommon, biologically sparse species of mostly secure montane to alpine habitats
in New Zealand (de Lange et al. 2013, as Anemone tenuicaulis). It is more likely that
Urocystis novae-zelandiae is being overlooked rather than that it is truly threatened.

It would be interesting to check, using molecular and morphological approaches,
if these two species of parasitic fungi, U. antucensis and U. novae-zelandiae, are related
(or not?). If those two fungal species are proved to be indeed related, then their bio-
geographic patterns are identical to those of their hosts and probably resulted from the
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same long-distance dispersal event (or events?). If these species are not related, then a
host-jumping event and parallel adaptation of parasites to related hosts most probably
occurred. At present, ten smut genera are reported as endemic for Australasia, and that
number of endemic genera in this group is exceptionally high as compared to all other
continents, “which may point at fast evolving characters and/or may be caused by the
regional history, including the long-term geographic isolation of Australasia” (Lutz et
al. 2012: 143).

Validation of new combinations

Acronyms of herbaria are given below following /ndex Herbariorum (Thiers 2018—onward).

Anemonastrum antucense (Poepp.) Mosyakin & de Lange, comb. nov.
urn:lsid:ipni.org:names:60476483-2

= Anemone antucensis Poepp., Fragm. Syn. Pl: 27. 1833. Lectotype (designated by
Britton 1892: 229; designation confirmed and specified here). CHILE. Bio Bio
Province: Field label (manu Poeppig?): “No. 751. Anemone. A.”. Printed label:
“(Poppig Coll. pl. Chil. III) 150. Anemone antucensis Kz. | Syn. pl. Amer. austr.
msc. | Diar. 751 | In Chil. austr. sylv. alpin. Andes de Antuco. | Decbr. lecta”. Cu-
ratorial label: “HErB. Mus. Paris | AMERIQUE Méridionale. Poeppig. (1868 [the
date of provenance?>—S.M. & PdL.], No. 34)” (P00585248!; Isolectotypes: G?
fide Ziman et al. 2006: 2017, as “lectotype”, non vidi, HAL0O077581!, BP1181305!
fragments of leaves from a syntype, affected by Urocystis).

Notes. Ziman et al. (2006: 217) provided the following type information on Anemone
antucensis: “Type: Chile australes, silvis alpinis, Pico de Pilque”, 12.1832. Poeppig 751
(lectotype—G; isolectotype—P!)’. However, Britton (1892: 229) much earlier listed a
specimen (syntype) “Poeppig 150” and noted that the “Type in the Paris Herbarium”.
We were able to find information on only one syntype of A. antucensis deposited in P.
Consequently, Britton’s type designation should be followed and the lectotype of A.
antucensis is the specimen P00585248 cited above, while a specimen from G is thus
considered an isolectotype.

Anemonastrum tenuicaule (Cheeseman) de Lange & Mosyakin, comb. nov.
urn:lsid:ipni.org:names:60476484-2

= Anemonidium tenuicaule (Cheeseman) Christenh. & Byng in Christenhusz et al.

(Eds) 7he Global Flora 4: 73. 2018.
= Anemone tenuicaulis (Cheeseman) Parkin & Sledge, /. Linn. Soc., Bot. 49: 647.1935.
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= Ranunculus tenuicaulis Cheeseman, Trans. & Proc. New Zealand Inst. 17: 235.
1885. Lectotype (designated by Allan 1961: 164; accepted by Burrows 1986: 15,
and confirmed and specified here). NEW ZEALAND. South Island, Mountains
above Arthur’s Pass, Canterbury Alps. Printed and handwritten label: “Hers. T.E.
CHEESEMAN | Ranunculus sp- [“sp.” crossed out—S.M. & PdL.] tenuicaulis n. sp.
[new identification added in pencil—S.M. & PdL.] | LocaLiry:—SouTH IsLAND,
N.Z. | Mts above Arthur’s Pass, Canterbury Alps, alt. | 4,500 ft. | Jany [Janu-
ary—S.M. & PdL.] 1883 | CorLectorR—T.EC.” Small slip attached in the upper
part of the sheet: “T'YPE SELECTED. Dec. 1941. [signature of Lucy Cranwell]”
(AK4232!; isolectotypes: “HErs. T.E CHEESEMAN. Com. [communicated?] 9/83
[text in bold added in black ink, handwritten—S.M. & PdL.] | Ranunculus n. sp.?
| LOCALITY: —SoutH Istanp, N.Z. | mountains above Arthur’s Pass, Canter-
bury, | alt. 4,500 ft. January 1883 | CoLLectorR—T.EC. [T.E Cheeseman—S.M.
& PdL.]”. Identification added directly on the sheet under the label: “Ranunculus
tenuicaulis, Cheeseman” K000692121!, reported by Ziman ez al. 2006: 217 as
“lectotype”, E s.n. reported by Ziman ez al. 2006: 217, non vidi).

Notes. Cheeseman (1885) reported his new species (as Ranunculus tenuicaulis) from
“Canterbury mountains above Arthur’s Pass, altitude 4,000-5,000 feet. 77EC.” and all
his collections from that locality should be considered syntypes. Ziman et al. (2006: 217)
provided for Anemone tenuicaulis the following type information: “Type: NEW ZEA-
LAND. South Island, Auckland, South Alps, Mountains above Arthur’s Pass, Canterbury,
4000-5000 ft. 1.1883. Lannary (lectotype—K!; isolectotype—E!)”. They, however, cited
“Auckland” (printed on the label, indicating the location of Cheeseman’s herbarium) as
part of the type locality information, misunderstood the handwritten word “January” for
a collector name (“Lannary”), and erroneously listed the combination Anemone tenuicau-
lis as validated in “Nat. 1 (1932)”, the incomplete citation evidently corresponding to the
article in Nature (Parkin and Sledge 1932) in which only preliminary information on the
new generic placement of Ranunculus tenuicaulis was reported, but no new combination
has been validated. When listing and designating types of Ranunculus names from New
Zealand, Garnock-Jones (1990) only mentioned Ranunculus tenuicaulis among the taxa
that are excluded from that genus but gave no type information.

The following type information was provided by Allan (1961: 164): “Type lo-
cality: “Mountains above Arthur’s Pass, alt. 4000-5000 feet.” Type: A, T. F. Cheese-
man”, which constitutes effective lectotypification (Art. 7.10 of the ICN: McNeill et
al. 2012). In this citation, the letter “A” indicates the Herbarium of Auckland Institute
and Museum (AK). Burrows (1986) in his article also provided a table entitled “List
of vascular plant taxa described originally from Arthur’s Pass National Park” and listed
Anemone tenuicaulis (Ranunculus tenuicaulis), with proper references to the authors
of the basionym and combination and their original publications. He reported (Bur-
rows 1986: 15) the date and place of the original collection of Cheeseman (“Jan 1883
Mits above Arthur’s Pass”) and the location of the type specimen (FAUCK”, meaning
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“Auckland Institute & Museum [AK]”; see explanation in Burrows 1986: 17). Con-
sidering the lectotypification information provided above, the Kew specimen is not the
lectotype of Ranunculus tenuicaulis, but an isolectotype.

There are several specimens of the species at AK collected by Cheeseman, e.g.,
AK4233, AK4234 (data and images available from the Auckland War Memorial Mu-
seum: htep://www.aucklandmuseum.com), but only one collected in January 1883
near Arthur’s Pass and matching other data provided by Allan (1961) and Burrows
(1986). Lucy M. Cranwell, who incorporated the Cheeseman collections (ca. 10 000
specimens) into AK, in December 1941 annotated the specimen AK4232 as the type
(see above), but her type designation was not formally published. It is documented
(Goulding 1974, 1975, 1976) that Cheeseman exchanged herbarium specimens with
several European, American, and Australian herbaria and individual botanists; thus,
additional isolectotypes or syntypes could be found in some other collections, in addi-
tion to the specimens known to be at K and E.

Acknowledgements

The authors are grateful to Svetlana N. Ziman (Svitlana M. Zyman in Ukrainian
transliteration; M.G. Kholodny Institute of Botany, Kyiv [Kiev], Ukraine) for dis-
cussing some issues of taxonomy of Anemone sensu lato, to Vasyl P. Heluta (M.G.
Kholodny Institute of Botany, Mycology Department) for providing useful comments
on parasitic fungi on Anemone, and to Samuli Lehtonen (University of Turku, Finland)
and Peter Heenan (Botanical Consultant, Wildlands, New Zealand) for their valuable
comments and suggestions in their open reviews of our manuscript. We also thank
Jesse Bythell, John Barkla and Rowan Hindmarsh-Walls for permission to use their
images of Anemonastrum tenuicaule, Pieter Pelser for permission to use his images of
A. antucense, Heidi Meudt for her help with locating images, and Jeremy Rolfe for
preparing the figures. The generous support of The Andrew W. Mellon Foundation for
herbarium digitization projects at KW is gratefully acknowledged. Unitec Institute of
Technology, Auckland, New Zealand funded publication of this paper.

References

Allan HH (1961) Flora of New Zealand, Vol. I. Government Printer, Wellington, liv + 1085 pp.

Britton NL (1892) The American species of the genus Anemone and the genera which have been
referred to it. Annals of the New York Academy of Sciences 6: 215-238. https://nyaspubs.
onlinelibrary.wiley.com/doi/abs/10.1111/j.1749-6632.1892.tb55404.x

Burrows CJ (1986) Botany of Arthur’s Pass National Park, South Island, New Zealand. I. His-
tory of botanical studies and checklist of the vascular flora. New Zealand Journal of Botany

24: 9-68. https://www.tandfonline.com/doi/abs/10.1080/0028825X.1986.10409720


http://www.aucklandmuseum.com
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/j.1749-6632.1892.tb55404.x
https://nyaspubs.onlinelibrary.wiley.com/doi/abs/10.1111/j.1749-6632.1892.tb55404.x
https://www.tandfonline.com/doi/abs/10.1080/0028825X.1986.10409720

118 Sergei L. Mosyakin & Peter J. de Lange | PhytoKeys 99: 107-124 (2018)

Cheeseman TF (1885 [1884]) New species of plants. Transactions and Proceedings of
the New Zealand Institute 17: 235-236. http://rsnz.natlib.govt.nz/volume/rsnz_17/
rsnz_17_00_003820.html

Cheeseman TF (1906) Manual of the New Zealand flora [Ed. 1]. Government Printer, Welling-
ton, 1199 pp. hetps://doi.org/10.5962/bhl.title.12003

Cheeseman TF (1925) Manual of the New Zealand flora. [Ed. 2] Government Printer, Welling-
ton, 1163 pp.

Christenhusz MJM, Fay ME Byng JW (Eds) (2018) The Global Flora. Vol. 4: Special Edition,
GLOVAP Nomenclature Part 1. Plant Gateway Ltd., Bradford, United Kingdom, 155 pp.

Cossard G, Sannier J, Sauquet H, Damerval C, Ronse De Craene L, Jabbour F, Nadot S (2016)
Subfamilial and tribal relationships of Ranunculaceae: evidence from eight molecular
markers. Plant Systematics and Evolution 302: 419-431. https://doi.org/10.1007/s00606-
015-1270-6

Czerepanov SK (1995) Vascular plants of Russia and adjacent states (the former USSR). Cam-
bridge University Press, Cambridge & New York, 516 pp.

de Lange PJ (2004, updated 2015) Anemone tenuicaulis. Fact sheet prepared for New Zealand
Plant  Conservation Network.  http://www.nzpen.org.nz/flora_details.aspx?ID=220
[accessed 03 March 2018]

de Lange PJ, Rolfe JR (2010) New Zealand indigenous vascular plant checklist. New Zea-
land Plant Conservation Network, Wellington, 131 pp. http://nzpcen.org.nz/publications/
de_Lange_PJ_and_Rolfe_J_2010.pdf

de Lange PJ, Sawyer JWD, Rolfe JR (2006) New Zealand indigenous vascular plant checklist.
New Zealand Plant Conservation Network, Wellington, 94 pp.

de Lange PJ, Norton DA, Courtney SP, Heenan PB, Barkla JW, Cameron EK, Hitchmough
R, Townsend AJ (2009) Threatened and uncommon plants of New Zealand (2008
revision). New Zealand Journal of Botany 47: 61-96. https://www.tandfonline.com/doi/
abs/10.1080/00288250909509794

de Lange PJ, Rolfe JR, Champion PD, Courtney SB, Heenan PB, Barkla JW, Cameron EK, Nor-
ton DA, Hitchmough RA (2013) Conservation status of New Zealand indigenous vascular
plants, 2012. New Zealand Threat Classification Series 3. Department of Conservation, Wel-
lington, 70 pp. http://www.doc.govt.nz/Documents/science-and-technical/nztcs3entire.pdf

Denchev CM, Kakishima M, Harada Y (2000) Species of Urocystis (Ustilaginomycetes) on
Anemone in Japan. Mycoscience 41: 449—454. https://link.springer.com/article/10.1007/
BF02461663

Denchev CM, McKenzie EHC, Denchev TT (2015) Urocystis novae-zelandiae (G. Cunn.)
G. Cunn. In: The Global Fungal Red List Initiative. http://iucn.ekoo.se/iucn/species_
view/307495/ [accessed 5 March 2018]

Duncan T, Keener CS (1991) A classification of the Ranunculaceae with special reference to
the Western Hemisphere. Phytologia 70: 24-27. http://agris.fao.org/agris-search/search.
do?recordID=US9306539

Duretto MF (2009) Ranunculaceae, version 2009:1. In: Duretto MF (Ed.) Flora of Tasma-
nia Online. Tasmanian Herbarium, Tasmanian Museum & Art Gallery, Hobart, 30 pp.
http://www.tmag.tas.gov.au/floratasmania [accessed 5 March 2018]


http://rsnz.natlib.govt.nz/volume/rsnz_17/rsnz_17_00_003820.html
http://rsnz.natlib.govt.nz/volume/rsnz_17/rsnz_17_00_003820.html
https://doi.org/10.5962/bhl.title.12003
https://doi.org/10.1007/s00606-015-1270-6
https://doi.org/10.1007/s00606-015-1270-6
http://www.nzpcn.org.nz/flora_details.aspx?ID=220
http://nzpcn.org.nz/publications/de_Lange_PJ_and_Rolfe_J_2010.pdf
http://nzpcn.org.nz/publications/de_Lange_PJ_and_Rolfe_J_2010.pdf
https://www.tandfonline.com/doi/abs/10.1080/00288250909509794
https://www.tandfonline.com/doi/abs/10.1080/00288250909509794
http://www.doc.govt.nz/Documents/science-and-technical/nztcs3entire.pdf
https://link.springer.com/article/10.1007/BF02461663
https://link.springer.com/article/10.1007/BF02461663
http://iucn.ekoo.se/iucn/species_view/307495/
http://iucn.ekoo.se/iucn/species_view/307495/
http://agris.fao.org/agris-search/search.do?recordID=US9306539
http://agris.fao.org/agris-search/search.do?recordID=US9306539
http://www.tmag.tas.gov.au/floratasmania

Anemonastrum tenuicaule and A. antucense (Ranunculaceae), new combinations... 119

Dutton BE, Keener CS, Ford BA (1997) Anemone. In: Flora of North America Editorial Com-
mittee (Eds) Flora of North America North of Mexico, vol. 3. Oxford University Press, New
York & Oxford, 139-158. http://www.efloras.org/florataxon.aspx?flora_id=18&taxon_
id=101733

Ehrendorfer F (1995) Evolutionary trends and patterns in the Anemoninae (Ranunculaceae).
Plant Systematics and Evolution (Supplement) 9: 283-293. https://link.springer.com/
chapter/10.1007/978-3-7091-6612-3_29

Ehrendorfer F, Samuel R (2000) Comments on S.B. Hoot’s interpretation of Southern Hemi-
sphere relationships in Anemone (Ranunculaceae) based on molecular data [Am. ]. Bot.
2000; 87(6, Suppl.), 154-155]. Taxon 49: 781-784. DOI: 10.2307/1223978

Ehrendorfer E Samuel R (2001) Contributions to a molecular phylogeny and systematics of
Anemone and related genera (Ranunculaceae — Anemoninae). Acta Phytotaxonomica Sinica
39: 293-307. http://www.plantsystematics.com/qikan/manage/wenzhang/f010052.pdf

Ehrendorfer F Ziman SN, Konig C, Keener CS, Dutton BE, Tsarenko ON, Bulakh EV,
Boscaiu M, Médail F, Kistner A (2009) Taxonomic revision, phylogenetics and transcon-
tinental distribution of Anemone section Anemone (Ranunculaceae). Botanical Journal of
the Linnean Society 160: 312-354. https://doi.org/10.1111/j.1095-8339.2009.00861.x

Eichler Hj, Jeanes JA (2007) Anemone. In: Wilson AJG (Ed.) Flora of Australia, Vol. 2: Win-
teraceae to Platanaceae. ABRS/CSIRO Publishing, Melbourne, 296-297. http://www.
environment.gov.au/system/files/pages/bf97195f-fe6d-4017-ac00-e16cd0249814/files/
flora-australia-02-winteraceae-platanaceae.pdf

Elliott AC (2016) Systematics of Clematis in Nepal, the evolution of tribe Anemoneae DC.
(Ranunculaceae) and phylogeography and the dynamics of speciation in the Himalaya.
PhD thesis, University of Edinburgh, Royal Botanic Garden, Edinburgh, 257 pp. https://
www.era.lib.ed.ac.uk/handle/1842/20417

Fu D, Robinson OR (2001) Hepatica. In: Wu ZY, Raven PH, Hong DY (Eds) Flora of China,
Vol. 6. Science Press, Beijing & Missouri Botanical Garden Press, St. Louis, 328. http://
www.efloras.org/florataxon.aspx?flora_id=28&taxon_id=115124

Garnock-Jones PJ (1990) Typification of Ranunculus names in New Zealand (Ranunculaceae).
New Zealand Journal of Botany 28: 115-123. https://www.tandfonline.com/doi/abs/10.1
080/0028825X.1990.10412351

Goulding JH (1974) Notes on the Cheeseman Herbarium: Part 1. Exchange with U.S.A. herbaria
before 1900. Records of the Auckland Institute and Museum 11: 105-117.

Goulding JH (1975) Notes on the Cheeseman Herbarium: Part 2. Exchange with European
herbaria before 1900. Records of the Auckland Institute and Museum 12: 95-120.

Goulding JH (1976) Notes on the Cheeseman Herbarium: Part 3. Exchange with Australian her-
baria from before 1900 to 1923. Records of the Auckland Institute and Museum 13: 101-108.

Hair JB (1963) Contributions to a chromosome atlas of the New Zealand flora—6. New Zea-
land Journal of Botany 1: 243-257. https://www.tandfonline.com/doi/abs/10.1080/0028
825X.1963.10428997

Hitchmough R, Bull L, Cromarty P (Compilers) (2007) New Zealand Threat Classification
System lists. Department of Conservation, Wellington, 194 pp. http://www.doc.govt.nz/
Documents/science-and-technical/sap236.pdf


http://www.efloras.org/florataxon.aspx?flora_id=1&taxon_id=101733
http://www.efloras.org/florataxon.aspx?flora_id=1&taxon_id=101733
https://link.springer.com/chapter/10.1007/978-3-7091-6612-3_29
https://link.springer.com/chapter/10.1007/978-3-7091-6612-3_29
https://doi.org/10.2307/1223978
http://www.plantsystematics.com/qikan/manage/wenzhang/f010052.pdf
https://doi.org/10.1111/j.1095-8339.2009.00861.x
http://www.environment.gov.au/system/files/pages/bf97195f-fe6d-4017-ac00-e16cd0249814/files/flora-australia-02-winteraceae-platanaceae.pdf
http://www.environment.gov.au/system/files/pages/bf97195f-fe6d-4017-ac00-e16cd0249814/files/flora-australia-02-winteraceae-platanaceae.pdf
http://www.environment.gov.au/system/files/pages/bf97195f-fe6d-4017-ac00-e16cd0249814/files/flora-australia-02-winteraceae-platanaceae.pdf
https://www.era.lib.ed.ac.uk/handle/1842/20417
https://www.era.lib.ed.ac.uk/handle/1842/20417
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=115124
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=115124
https://www.tandfonline.com/doi/abs/10.1080/0028825X.1990.10412351
https://www.tandfonline.com/doi/abs/10.1080/0028825X.1990.10412351
https://www.tandfonline.com/doi/abs/10.1080/0028825X.1963.10428997
https://www.tandfonline.com/doi/abs/10.1080/0028825X.1963.10428997
http://www.doc.govt.nz/Documents/science-and-technical/sap236.pdf
http://www.doc.govt.nz/Documents/science-and-technical/sap236.pdf

120 Sergei L. Mosyakin & Peter J. de Lange | PhytoKeys 99: 107-124 (2018)

Heenan PB, McGlone MS (2013) Evolution of New Zealand alpine and open-habitat plant
species during the late Cenozoic. New Zealand Journal of Ecology 37: 105-113. https://
newzealandecology.org/system/files/articles/NZ]JEcol37_1_105.pdf

Holub J (1973) New names in Phanerogamae 2. Folia Geobotanica & Phytotaxonomica (Pra-
ha) 8(2): 155-179. https://link.springer.com/article/10.1007/BF02854562

Holub J (1974) New names in Phanerogamae 3. Folia Geobotanica & Phytotaxonomica (Pra-
ha) 9(3): 261-275. https://link.springer.com/article/10.1007/BF02853148

Hooker W] (1840) Icones Plantarum; or Figures, with brief descriptive characters and remarks
of new or rare plants, selected from the author’s herbarium, Vol. 3. Longman, Orme,
Brown, Green, and Longmans, London, 201-300.

Hoot SB (1995) Phylogenetic relationships in Anemone (Ranunculaceae) based on DNA re-
striction site variation and morphology. Plant Systematics and Evolution (Supplement) 9:
295-300. hteps://link.springer.com/chapter/10.1007/978-3-7091-6612-3_30

Hoot SB, Reznicek AA, Palmer JD. (1994) Phylogenetic relationships in Anemone (Ranun-
culaceae) based on morphology and chloroplast DNA. Systematic Botany 19: 169-200.
http://agris.fao.org/agris-search/search.do?recordID=US9445432

Hoot SB, Meyer KM, Manning JC (2012) Phylogeny and reclassification of Anemone (Ranun-
culaceae), with an emphasis on Austral species. Systematic Botany 37: 139-152. https://
doi.org/10.1600/036364412X616729

Huynh K-L (1970) Pollen and the origin of the Australasian Anemones (Ranunculaceae). Botani-
cal Journal of the Linnean Society 63: 91-93. https://doi.org/10.1111/j.1095-8339.1970.
tb02305.x

Jiang N, Zhou Z, Yang J-B, Zhang S-D, Guan K-Y, Tan Y-H, Yu W-B (2017) Phylogenetic reas-
sessment of tribe Anemoneae (Ranunculaceae): Non-monophyly of Anemone s.l. revealed by
plastid datasets. PLoS ONE 12: €0174792. https://doi.org/10.1371/journal.pone.0174792

Juzepczuk SV (1937) Anemone, Hepatica, Pulsatilla. In: Komarov VL, Schischkin BK (Eds)
Flora of the USSR, vol. 7. Editio Academiae Scientiarum URSS, Moscow & Leningrad,
236-307. [In Russian]

Kirk T (1899) The Students’ Flora of New Zealand and the outlying islands. John Mackay,
Government Printer, Wellington, 408 pp. https://doi.org/10.5962/bhl.title.54373

Lehtonen S, Christenhusz MJM, Falck D. (2016) Sensitive phylogenetics of Clematis and its
position in Ranunculaceae. Botanical Journal of the Linnean Society 182: 825-867. https://
doi.org/10.1111/boj.12477

Liro JI (1922) Uber die Gattung Tisburcinia Fries. Annales Universitatis Fennicae Aboensis,
Ser. A, 1(1): 1-153.

Léve A, Love D (1975) Nomenclatural notes on Arctic plants. Botaniska Notiser 128 [1976]:
497-525.

Luferov AN (2004) A taxonomic synopsis of Ranunculaceae of the Far East of Russia [In
Russian: Takcoromrraeckuii korncnekt ArotnkoBerx (Ranunculaceae) Aaasrero Bocroxa
Poccun]. Turczaninowia 7: 5—84. [In Russian]

Lutz M, Vinky K, Piatek M. (2012) Shivasia gen. nov. for the Australasian smut Ustilago solida
that historically shifted through five different genera. IMA Fungus 3: 143—-154. https://doi.
org/10.5598/imafungus.2012.03.02.06


https://newzealandecology.org/system/files/articles/NZJEcol37_1_105.pdf
https://newzealandecology.org/system/files/articles/NZJEcol37_1_105.pdf
https://link.springer.com/article/10.1007/BF02854562
https://link.springer.com/article/10.1007/BF02853148
https://link.springer.com/chapter/10.1007/978-3-7091-6612-3_30
http://agris.fao.org/agris-search/search.do?recordID=US9445432
https://doi.org/10.1600/036364412X616729
https://doi.org/10.1600/036364412X616729
https://doi.org/10.1111/j.1095-8339.1970.tb02305.x
https://doi.org/10.1111/j.1095-8339.1970.tb02305.x
https://doi.org/10.1371/journal.pone.0174792
https://doi.org/10.5962/bhl.title.54373
https://doi.org/10.1111/boj.12477
https://doi.org/10.1111/boj.12477
https://doi.org/10.5598/imafungus.2012.03.02.06
https://doi.org/10.5598/imafungus.2012.03.02.06

Anemonastrum tenuicaule and A. antucense (Ranunculaceae), new combinations... 121

Macphail MK (1997) Comment on M. Pole (1994): the New Zealand flora—en-
tirely long-distance dispersal? Journal of Biogeography 24: 113-117. https://doi.
org/10.1111/j.1365-2699.1997.tb00055.x

Malyshev LI (2012) Ranunculaceae. In: Baikov KS (Ed.) Conspectus Florae Rossiae Asiati-
cae: Plantae Vasculares [In Russian: Koncrexr dpaopsr Asmarckoit Poccun: cocyancrsie
pacrenus]. Publishing House of the Siberian Branch of the Russian Academy of Sciences,
Novosibirsk, 31-55. [In Russian]

McKenzie EHC, Vinky K (2001) Smut fungi of New Zealand: An introduction, and list of
recorded species. New Zealand Journal of Botany 39: 501-515. https://doi.org/10.1080/
0028825X.2001.9512753

McNeill J, Barrie FR, Buck WR, Demoulin V, Greuter W, Hawksworth DL, Herendeen PS,
Knapp S, Marhold K, Prado J, Prud’homme van Reine WE Smith GE Wiersema JH, Turland
NJ (Eds) (2012) International Code of Nomenclature for algae, fungi, and plants (Melbourne
Code): Adopted by the eighteenth International Botanical Congress Melbourne, Australia,
July 2011. Regnum Vegetabile 154: 1-274. http://www.iapt-taxon.org/historic/2012.htm

Meudt HM (2006) Monograph of Ourisia (Plantaginaceae). Systematic Botany Monographs
77: 1-188. http://www.jstor.org/stable/25027948

Meyer KM, Hoot SB, Arroyo MT. (2010) Phylogenetic affinities of South American Anemone
(Ranunculaceae), including the endemic segregate genera, Barneoudia and Oreithales. In-
ternational Journal of Plant Sciences 171: 323-331. https://doi.org/10.1086/650153

Moar NT (1993) Pollen grains of New Zealand dicotyledonous plants. Manaaki Whenua Press,
Lincoln, New Zealand, 200 pp.

Mosyakin SL (2016) Nomenclatural notes on North American taxa of Anemonastrum and Pulsa-
tilla (Ranunculaceae), with comments on the circumscription of Anemone and related genera.
Phytoneuron 2016-79: 1-12. http://www.phytoneuron.net/2016Phytoneuron/79PhytoN-
Anemonastrum.pdf

Mosyakin SL, Bezusko LG, Mosyakin AS (2007) Origins of native vascular plants of Antarc-
tica: Comments from a historical phytogeography viewpoint. Cytology and Genetics 41:
308-316. https://doi.org/10.3103/S009545270705009X

Parkin ], Sledge WA (1932) A genus of Ranunculaceae hitherto unrecorded for New Zealand.
Nature 130(3270): 23-24. https://doi.org/10.1038/130023b0

Parkin J, Sledge WA (1935) An Anemone from New Zealand: a plant hitherto regarded as a
species of Ranunculus. Botanical Journal of the Linnean Society 49: 645-651. https://doi.
0rg/10.1111/j.1095-8339.1935.tb01343 x

Pfosser M, Sun B-Y, Stuessy TE Jang Ch-G, Guo Y-P, Taejin K, Hwan KC, Kato H, Sugawara
T (2011) Phylogeny of Hepatica (Ranunculaceae) and origin of Hepatica maxima Nakai
endemic to Ullung Island, Korea. Stapfia 95: 16-27. https://www.zobodat.at/pdf/STAP-
FIA_0095_0016-0027.pdf

Piatek M (2007) Reassessment of the smut fungi infecting Anemone in southern South Amer-
ica. Polish Botanical Journal 52: 93-97. http://bomax.botany.pl/cgi-bin/pubs/data/arti-
cle_pdf?id=1754

Poeppig EF (1833) Fragmentum Synopseos Plantarum Phanerogamum ab Auctore Annis MD-
CCCXXVII ad MDCCCXXIX in Chile lectarum. Typis Elberti, Lipsiae [Leipzig], 30 pp.


https://doi.org/10.1111/j.1365-2699.1997.tb00055.x
https://doi.org/10.1111/j.1365-2699.1997.tb00055.x
https://doi.org/10.1080/0028825X.2001.9512753
https://doi.org/10.1080/0028825X.2001.9512753
http://www.iapt-taxon.org/historic/2012.htm
http://www.jstor.org/stable/25027948
https://doi.org/10.1086/650153
http://www.phytoneuron.net/2016Phytoneuron/79PhytoN-Anemonastrum.pdf
http://www.phytoneuron.net/2016Phytoneuron/79PhytoN-Anemonastrum.pdf
https://doi.org/10.3103/S009545270705009X
https://doi.org/10.1038/130023b0
https://doi.org/10.1111/j.1095-8339.1935.tb01343.x
https://doi.org/10.1111/j.1095-8339.1935.tb01343.x
https://www.zobodat.at/pdf/STAPFIA_0095_0016-0027.pdf
https://www.zobodat.at/pdf/STAPFIA_0095_0016-0027.pdf
http://bomax.botany.pl/cgi-bin/pubs/data/article_pdf?id=1754
http://bomax.botany.pl/cgi-bin/pubs/data/article_pdf?id=1754

122 Sergei L. Mosyakin & Peter J. de Lange | PhytoKeys 99: 107-124 (2018)

Pole M (1994) The New Zealand flora—entirely long-distance dispersal? Journal of Biogeography
21: 625-635. https://doi.org/10.2307/2846036

Raus T (2011a) Ranunculaceae: Anemonastrum. In: Greuter W, Raab-Straube E von (Eds)
Euro+Med Notulae 5. Willdenowia 41: 129-138. https://doi.org/10.3372/wi.41.41117

Raus T (2011b) Ranunculaceae: Anemonastrum. In: Greuter W, Raus T (Eds) Med-Checklist
Notulae 30. Willdenowia 41: 311-328. https://doi.org/10.3372/wi.41.41213

Raven PH (1973) Evolution of the subalpine and alpine plant groups in New Zealand.
New Zealand Journal of Botany 11(2): 177-200. https://doi.org/10.1080/002882
5X.1973.10430272

Sanmartin I, Wanntorp L, Winkworth RC (2007) West Wind Drift revisited: testing for di-
rectional dispersal in the Southern Hemisphere using event-based tree fitting. Journal of
Biogeography 34: 398-416. https://doi.org/10.1111/j.1365-2699.2006.01655.x

Schénberger I, Wilton AD, Boardman KE Breitwieser I, Cochrane M, de Lange PJ, de Pauw
B, Fife AJ, Ford KA, Gibb ES, Glenny DS, Korver MA, Novis PM, Prebble JM, Redmond
DN, Smissen RD, Tawiri K (2017) Checklist of the New Zealand Flora — Seed Plants. Lin-
coln, Manaaki Whenua — Landcare Research, 393 pp. http://dx.doi.org/10.7931/P1D33B

Schuettpelz EJ, Hoot SB (2000) Phylogeny and biogeography of Anemone (Ranunculaceae)
in the Southern Hemisphere based on molecular data. American Journal of Botany 87(6,
supplement): 154-155.

Schuettpelz E, Hoot SB (2004) Phylogeny and biogeography of Caltha (Ranunculaceae) based
on chloroplast and nuclear DNA sequences. American Journal of Botany 91: 247-253.
https://doi.org/10.3732/ajb.91.2.247

Schuettpelz E, Hoot SB, Samuel R, Ehrendorfer F (2002) Multiple origins of Southern
Hemisphere Anemone (Ranunculaceae) based on plastid and nuclear sequence data. Plant
Systematics and Evolution 231: 143-151. https://link.springer.com/article/10.1007/
s006060200016

Simpson MG, Johnson LA, Villaverde T, Guilliams CM (2017) American amphitropical dis-
juncts: Perspectives from vascular plant analyses and prospects for future research. Ameri-
can Journal of Botany 104: 1600-1650. https://doi.org/10.3732/ajb.1700308

Starodubtsev VN (1989) New taxa of the subtribe Anemoninae (Ranunculaceae). Botanich-
eskii Zhurnal 74: 1344—1346. [In Russian]

Starodubtsev VN (1991) Anemones: systematics and evolution. Nauka, Leningrad, 198 pp.
[In Russian]

Starodubtsev VN (1995). Anemone, Anemonidium, Anemonastrum, Arsenjevia, Anemonoides,
Pulsatilla. In: Charkevicz [Kharkevich] SS (Ed.) Plantae Vasculares Orientis Extremi Sovie-
tici, Vol. 7. Nauka, St. Petersburg, 68-93. [In Russian]

Steyermark JA, Steyermark CS (1960) Hepatica in North America. Rhodora 62 (No. 740):
223-232.

Tamura M (1993) Ranunculaceae. In: Kubitzki K, Rohwer ]G, Bittrich V (Eds) The families
and genera of vascular plants, Vol. 2: Flowering Plants. Dicotyledons. Magnoliid, Hama-
melid and Caryophyllid Families. Springer, Berlin, Heidelberg & New York, 563-583.
hteps://doi.org/10.1007/978-3-662-02899-5_67


https://doi.org/10.2307/2846036
https://doi.org/10.3372/wi.41.41117
https://doi.org/10.3372/wi.41.41213
https://doi.org/10.1080/0028825X.1973.10430272
https://doi.org/10.1080/0028825X.1973.10430272
https://doi.org/10.1111/j.1365-2699.2006.01655.x
http://dx.doi.org/10.7931/P1D33B
https://doi.org/10.3732/ajb.91.2.247
https://link.springer.com/article/10.1007/s006060200016
https://link.springer.com/article/10.1007/s006060200016
https://doi.org/10.3732/ajb.1700308
https://doi.org/10.1007/978-3-662-02899-5_67

Anemonastrum tenuicaule and A. antucense (Ranunculaceae), new combinations... 123

Tamura M (1995) Phylogeny and classification of the Ranunculaceae. Plant System-
atics and Evolution (Supplement) 9: 201-206. https://link.springer.com/chap-
ter/10.1007/978-3-7091-6612-3_20

Thiers B (2018—onward) Index Herbariorum. A Global Directory of Public Herbaria and As-
sociated Staff. New York Botanical Garden’s Virtual Herbarium. http://sweetgum.nybg.
org/science/ih [accessed 05 February 2018]

Thorsen M]J, Dickinson KJM, Seddon PJ (2009) Seed dispersal systems in the New Zealand
flora. Perspectives in Plant Ecology, Evolution and Systematics 11: 285-309. https://doi.
org/10.1016/j.ppees.2009.06.001

Tutin TG, Chater AO (1993) Anemone, Hepatica. In: Tutin TG, Burges NA, Chater AO, Ed-
mondson JR, Heywood VH, Moore DM, Valentine DH, Walters SM, Webb DA (Eds) Flora
Europaea. Ed. 2, Vol. 1. Cambridge University Press, Cambridge & New York, 262-264.

Tzvelev NN (2012) Anemonastrum, Anemone, Anemonidium, Anemonoides, Pulsatilla, Hepatica.
In: Tzvelev NN, Geltman DV (Eds) Conspectus Florae Europae Orientalis, Vol. 1. KMK
Scientific Press, Moscow & St. Petersburg, 111-118. AO, Edmondson

Uotila P (2001) Anemone, Anemonidium, Hepatica. In: Jonsell B (Ed.) Flora Nordica. Vol.
2. The Bergius Foundation, Royal Swedish Academy of Sciences, Stockholm, 300-305,
310-311.

Vinky K, McKenzie EHC (2002) Smut fungi of New Zealand [Fungi of New Zealand, vol. 2].
Fungal Diversity Research Series 8: 1-259. https://www.landcareresearch.co.nz/publica-
tions/books/fungi-of-nz-series/fungi-of-new-zealand-volume-2

Wang WT, Ziman SN, Dutton BE (2001) Anemone. In: Wu ZY, Raven PH, Hong DY (Eds)
Flora of China. Vol. 6. Science Press, Beijing & Missouri Botanical Garden Press, St. Louis,
307-328. http://www.efloras.org/florataxon.aspx?flora_id=28&taxon_id=101733

Wang W, Lu AM, Ren Y, Endress ME, Chen ZD (2009) Phylogeny and classification of
Ranunculales: evidence from four molecular loci and morphological data. Perspectives
in Plant Ecology, Evolution and Systematics 11: 81-110. https://doi.org/10.1016/j.
ppees.2009.01.001

Wardle P, Ezcurra C, Ramirez C, Wagstaff S (2001) Comparison of the flora and vegetation
of the southern Andes and New Zealand. New Zealand Journal of Botany 39(1): 69-108.
hteps://doi.org/10.1080/0028825X.2001.9512717

Webb CJ, Sykes WR, Garnock-Jones PJ (1988) Flora of New Zealand. Vol. 4. Botany Division,
DSIR, Christchurch, 1365 pp.

Winkworth RC, Hennion F, Prinzing A, Wagstaff S] (2015) Explaining the disjunct distribu-
tions of austral plants: the roles of Antarctic and direct dispersal routes. Journal of Bioge-
ography 42: 1197-1209. https://doi.org/10.1111/jbi.12522

Winkworth RC, Robertson AW, Ehrendorfer F, Lockhart PJ (1999). The importance of dis-
persal and recent speciation in the flora of New Zealand. Journal of Biogeography 26:
1323-1325. hretps://doi.org/10.1046/j.1365-2699.1999.00392.x

Winkworth RC, Wagstaff SJ, Glenny D, Lockhart PJ (2002) Plant dispersal N.E.W.S. from
New Zealand. Trends in Ecology and Evolution 17: 514-520. https://doi.org/10.1016/
S0169-5347(02)02590-9


https://link.springer.com/chapter/10.1007/978-3-7091-6612-3_20
https://link.springer.com/chapter/10.1007/978-3-7091-6612-3_20
http://sweetgum.nybg.org/science/ih
http://sweetgum.nybg.org/science/ih
https://doi.org/10.1016/j.ppees.2009.06.001
https://doi.org/10.1016/j.ppees.2009.06.001
https://www.landcareresearch.co.nz/publications/books/fungi-of-nz-series/fungi-of-new-zealand-volume-2
https://www.landcareresearch.co.nz/publications/books/fungi-of-nz-series/fungi-of-new-zealand-volume-2
http://www.efloras.org/florataxon.aspx?flora_id=2&taxon_id=101733
https://doi.org/10.1016/j.ppees.2009.01.001
https://doi.org/10.1016/j.ppees.2009.01.001
https://doi.org/10.1080/0028825X.2001.9512717
https://doi.org/10.1111/jbi.12522
https://doi.org/10.1046/j.1365-2699.1999.00392.x
https://doi.org/10.1016/S0169-5347(02)02590-9
https://doi.org/10.1016/S0169-5347(02)02590-9

124 Sergei L. Mosyakin & Peter J. de Lange | PhytoKeys 99: 107-124 (2018)

Winkworth RC, Wagstaff SJ, Glenny D, Lockhart PJ (2005) Evolution of the New Zealand
mountain flora: Origins, diversification and dispersal. Organisms, Diversity & Evolution
5: 237-247. https://doi.org/10.1016/j.0de.2004.12.001

Xie L, Wen ], Li L-Q (2011) Phylogenetic analyses of Clematis (Ranunculaceae) based on
sequences of nuclear ribosomal I'TS and three plastid regions. Systematic Botany 36: 907—
921. https://doi.org/10.1600/036364411X604921

Zhang Y, Kong HH, Yang QE (2014) Phylogenetic relationships and taxonomic status of the
monotypic Chinese genus Anemoclema (Ranunculaceae). Plant Systematics and Evolution
301: 1335-1344. https://doi.org/10.1007/s00606-014-1160-3

Ziman SN, Kadota Y, Keener CS, Bulakh EV, Tsarenko ON (2004a) A taxonomic revision of
Anemone L. subgenus Anemonanthea (DC.) Juz. sensu lato (Ranunculaceae). 1. Journal of
Japanese Botany 79(1): 43-71. http://www.jjbotany.com/pdf/JJB_079_43_71.pdf

Ziman SN, Kadota Y, Keener CS, Bulakh EV, Tsarenko ON (2004b) A taxonomic revision of
Anemone L. subgenus Anemonanthea (DC.) Juz. sensu lato (Ranunculaceae). I1. Journal of
Japanese Botany 79: 196-206. http://www.jjbotany.com/pdf/JJB_079_196_206.pdf

Ziman SN, Kadota Y, Keener CS, Bulakh EV, Tsarenko ON (2004c) A taxonomic revision of
Anemone L. subgenus Anemonanthea (DC.) Juz. sensu lato (Ranunculaceae). I11. Journal of
Japanese Botany 79: 281-310. http://www.jjbotany.com/pdf/JJB_079_281_310.pdf

Ziman SN, Ehrendorfer F Kadota Y, Keener CS, Tsarenko ON, Bulakh EV, Dutton BE
(2005) A taxonomic revision of Anemone L. section Omalocarpus DC. sensu lato (Ra-
nunculaceae). I. Journal of Japanese Botany 80: 282-302. http://www.jjbotany.com/pdf/
JJB_080_282_302.pdf

Ziman SN, Ehrendorfer E Kadota Y, Keener CS, Tsarenko ON, Bulakh EV, Dutton BE (2006a)
A taxonomic revision of Anemone L. section Omalocarpus DC. sensu lato (Ranunculaceae).
I1. Journal of Japanese Botany 81: 1-19. http://www.jjbotany.com/pdf/JJB_081_1_19.pdf

Ziman SN, Keener CS, Kadota Y, Bulakh EV, Tsarenko ON (2006b) A revision of Anemone L.
(Ranunculaceae) from the Southern Hemisphere. Journal of Japanese Botany 81: 193-224.
http://www.jjbotany.com/pdf/JJB_081_193_224.pdf

Ziman SN, Ehrendorfer E Keener CS, Wang WT, Mosyakin SL, Bulakh EV, Tsarenko ON,
Dutton BE, Chaudhary RP, Kadota Y (2007) The revision of Anemone sect. Himalayicae
(Ranunculaceae), with three new series. Edinburgh Journal of Botany 64: 51-99. https://
doi.org/10.1017/50960428607000765

Ziman SN, Bulakh EV, Kadota Y, Keener CS (2008) Modern view on the taxonomy of the
genus Anemone L. sensu stricto (Ranunculaceae). Journal of Japanese Botany 83: 127-155.

http://www.jjbotany.com/pdf/JJB_083_127_155.pdf


https://doi.org/10.1016/j.ode.2004.12.001
https://doi.org/10.1600/036364411X604921
https://doi.org/10.1007/s00606-014-1160-3
http://www.jjbotany.com/pdf/JJB_079_43_71.pdf
http://www.jjbotany.com/pdf/JJB_079_196_206.pdf
http://www.jjbotany.com/pdf/JJB_079_281_310.pdf
http://www.jjbotany.com/pdf/JJB_080_282_302.pdf
http://www.jjbotany.com/pdf/JJB_080_282_302.pdf
http://www.jjbotany.com/pdf/JJB_081_1_19.pdf
http://www.jjbotany.com/pdf/JJB_081_193_224.pdf
https://doi.org/10.1017/S0960428607000765
https://doi.org/10.1017/S0960428607000765
http://www.jjbotany.com/pdf/JJB_083_127_155.pdf

	Anemonastrum tenuicaule and A. antucense (Ranunculaceae), new combinations for a New Zealand endemic species and its South American relative
	Abstract
	Introduction
	Taxonomic history of Anemone tenuicaulis and A. antucensis and their biogeographic links
	Possible biogeographic links of two host-specific species of smut fungi parasitizing Anemone antucensis and A. tenuicaulis?
	Validation of new combinations
	Anemonastrum antucense (Poepp.) Mosyakin & de Lange, comb. nov.
	Anemonastrum tenuicaule (Cheeseman) de Lange & Mosyakin, comb. nov.

	Acknowledgements
	References

