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Abstract

We present the analysis of a preliminary checklist
to the flowering plants of the Andrafiamena-
Andavakoera protected area based on 1002
herbarium collections, the oldest dating back to
1909, and 74.5% of the specimens identified to
species level. Floristic richness to date is 490
species, including 376 identified to species and 114
morphospecies, 284 genera and 94 families. These
relatively low figures should not be interpreted as
indicative of low specific diversity in the area but
rather as a consequence of a low density of plant
collections and of a certain number of collections
for which identification is incomplete. The family
Sapotaceae received particular attention during
two main field expeditions to the area, which also
included some sterile specimens, and the region is
likely home to a high floristic diversity of this family,
with possibly 17 species. The richest families in
terms of both genera and species are Rubiacaeae,
Fabaceae, Euphorbiaceae, and Apocynaceae.
Richest genera are Diospyros L., Croton L., Dalbergia
L. f., and Grewia L. Overall, the known flora has
80.9% of the species endemic to Madagascar. The
region’s substrate consists mainly of non-calcareous
substrate, but a few limestone (tsingy) hills are
found on its northwestern part of the protected area.
The species found on limestone rarely overlap with
those from non-calcareous substrates, highlighting
a marked ecological distinction driven by underlying
geology. Most species are shared with the Western
phytogeographic Domain (especially its Northern

Sector) and the Sambirano Domain. The species
shared with the Centre or Eastern Domain consists
mostly of generalist taxa that are also found in the
Western and Sambirano Domains. Among the
species that are endemic to the north of Madagascar,
those found on limestone belong mostly to flora of
the Northern Sector of the Western Domain, while
among those collected on other substrates there
are also species from the Sambirano Domain. With
further study, it is anticipated that the Sambirano
proportion in the untouched non-calcareous portions
of Andrafiamena-Andavakoera will increase.

With 37.9% of the plant species occurring
in  Andrafiamena-Andavakoera
threatened, the protected area deserves much
conservation attention. Given its position towards
the southwest within the main protected areas of the
northern portion of the island, including neighboring
Analamerana, Ankarana, Loky Manambato, and
Montagne d’Ambre, it represents a critical transition
towards the protected areas of the Sambirano,
especially Galoko-Kalobinono found 45 km to the
southwest and in a continuous sandstone mountain
chain.  Within the
protected area, it is particularly the moist semi-
deciduous forests of the two sandstone ranges of
the Andrafiamena and Andavakoera Massifs that
deserve enforced protection, as they host eight
of the nine Critically Endangered species known
from the site. Several further new and likely highly
threatened narrow endemic tropophilous species can
be expected from these ranges, which hold some of
the rare remnants of the Malagasy semi-deciduous
forest.

considered as

Andrafiamena-Andavakoera
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Résume détaillé

Le Nord de Madagascar constitue un “hotspot” de
diversité floristique, conséquence de la superposition
d’'un gradient climatique sur une orographie variée,
se déclinant sur une grande variété de substrats.
Comparé a dautres aires protégées voisines
relativement bien prospectées comme la Montagne
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d’Ambre ou I'Ankarana, le Paysage Harmonieux
Protégé d’Andrafiamena-Andavakoera a une position
trés méridionale dans le Secteur Nord du Domaine
de I'Ouest et jouxte les limites du Domaine du
Sambirano dans son acceptation étendue. Sur bien
des aspects, il reste encore assez mal connu. Nous
proposons ici un inventaire floristique préliminaire des
plantes a fleurs, basé sur les récoltes enregistrées
dans les bases de données de trois herbiers (G,
MO et P), totalisant 725 occurrences auxquelles
s’ajoutent 277 récoltes effectuées dans la mission
de fin 2023 faisant un total de 1002 récoltes. L'étude
a été coordonnée par le Conservatoire et Jardin
Botaniques de la Ville de Geneve, en collaboration
avec des botanistes et taxonomistes spécialisés
dans la flore malgache, issus de divers herbiers
internationaux. A ce stade, les identifications restent
incompletes : 74,6 % des récoltes sont identifiées au
niveau spécifique. Au total, 490 différentes espéces
(dont 376 compléetement identifiées) appartenant
a 94 familles et 284 genres ont été recensées. Ces
chiffres, comparés a des inventaires menés selon une
méthode similaire ailleurs a Madagascar, sont bas. lls
ne doivent toutefois pas étre interprétés comme une
richesse floristique médiocre, mais révelent avant
tout I'insuffisance de I'effort d’inventaire mené jusqu’a
présent.

En effet, a la faveur d'un projet de révision des
Sapotaceae de Madagascar en cours, lors de
récentes campagnes de collecte sur le terrain, un
effort particulier a été mis sur cette famille, pour
laquelle I'échantillonnage ne s’est pas limité aux
échantillons fertiles. 1l est estimé que 17 espéces
de Sapotaceae pourraient étre présentes dans
I'aire protégée : huit espéces connues et décrites
parmi lesquelles deux sont des endémiques locales
connues uniquement de l'aire protégée et En danger
critique d’extinction ; une espéce nouvelle pas encore
publiée mais validée génétiquement et circonscrite
comme étant une endémique régionale partagée
avec le Sambirano ; huit nouvelles morphologies
dont le statut comme espéce distincte, tout en étant
fortement soutenu par la morphologie, doit encore
étre validé par les études moléculaires. Cette
richesse spécifique en Sapotaceae est nettement
plus élevée que celle des autres inventaires, elle
laisse penser que [I'’Andrafiamena-Andavakoera
est a minima aussi riche que celle des autres aires
protégées comparées. Les familles les plus riches
en genres et espéces sont les Rubiacaeae, les
Fabaceae, les Euphorbiaceae et les Apocynaceae.

Les genres les plus riches sont Diospyros L., Croton
L., Dalbergia, L. f. et Grewia L.

Parmi les 490 différentes espéces recensées
(identifiées ou non) 150 (30,6 %) n'ont été trouvées
que sur substrat calcaire, 307 (61,2 %) uniquement
hors-calcaire ; seules 41 espéces (8,2 %) étant
partagées.

En ce qui concerne leur distribution, 80,9 % des
espéces sont endémiques a Madagascar ; 6,5 %
partagées avec les archipels voisins de I'Ouest de
I'Océan Indien et 8,1 % avec I'Afrique tropicale au
sens large, les 4,4 % restant ayant une distribution
plus large.

Sur le plan de leur aire de distribution a
Madagascar, neuf espéces sont des endémiques
locales,
d’Andrafiamena-Andavakoera, un chiffre susceptible
d’augmenter avec 'avancement des recherches. Les
autres espéces de l'aire protégée sont en majorité
partagées avec les Domaines de I'Ouest et du
Sambirano, la plupart des espéces partagées avec
les autres domaines étant des espéces généralistes
a large distribution. Cent-huit espéces (28,2 %) sont
endémiques du Nord (défini ici comme l'union du
Secteur Nord du Domaine de I'Ouest et du Domaine
du Sambirano). Parmi celles-ci, les espéces qui
poussent sur les substrats calcaires des tsingy sont
aux ftrois quarts des espéces seéches du Secteur
Nord du Domaine de I'Ouest, alors qu’aucune
n'est du Sambirano. Sur les grés des massifs de
I’Andavakoera et de I’Andrafiamena, leur proportion
n'est plus que d’un tiers, alors qu’on observe une part
conséquente (un quart) d’espéces du Sambirano, qui
sont des tropophiles rattachées a la flore des foréts
semi-décidues. |l est vraisemblable que ce soient
les plus mal connues et que leur proportion soit
susceptible d’augmenter avec un effort de récolte et
d’identification supplémentaire.

Concernant le statut de conservation, la flore
d’Andrafiamena-Andavakoera comprend 97 espéces
menaceées, dont neuf En danger critique d’extinction
(CR), 30 En danger (EN) et 58 Vulnérables (VU). Il est
a noter que sur les neuf CR, huit sont exclusivement
sur grés, et une seule sur calcaire. Les proportions
des EN sont plus équilibrées, mais avec tout de
méme deux tiers sur gres. Ces résultats permettent
d’avancer que c’est avant tout sur les foréts denses
humides semi-décidues des deux chaines de
I’Andrafiamena et de I’Andavakoera que les efforts
de conservation doivent étre investis. Chez les
Sapotaceae, c’est en effet la qu'ont été récemment
découvertes deux especes CR (Capurodendron

connues aujourd’hui uniqguement
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andrafiamenae et Donella ranirisonii) qui ont été
choisies pour étre intégrées aux programmes de suivi
ecologique du gestionnaire de I'aire protégée, ainsi
que six autres espéces potentiellement nouvelles.
C’est donc vraisemblablement dans ces foréts qu'il
faut s’attendre a trouver d’autres nouvelles especes
de la flore tropophile, devenue si rare a Madagascar
avec la raréfaction des foréts-semi-décidues.

Introduction

The flora and vegetation of northern Madagascar
are becoming increasingly known and include a
previously unsuspected diversity in several recently
revised plant groups, including Noronhia Thouars,
Oleaeae  (Hong-Wa, 2016), Capurodendron
Aubrév., Sapotaceae (Boluda et al., 2022, 2024),
and Memecylon L., Melastomataceae (R. D. Stone,
pers. comm.). This high level of diversity has often
been attributed to the region’s complex underlying
substrate and interwoven with strong climatic
gradients. In the case of the Paysage Harmonieux
Protégé d’Andrafiamena-Andavakoera, the limestone
hills of the northwestern side contrasts strongly with
sandstone of the two main SW-NE parallel ridges of
Andrafiamena and Andavakoera. It is demonstrated
elsewhere in this monograph (Tahinarivony & Gautier,
2025) that substrate is critical in forest physiognomy,
with a strong difference in deciduousness between
limestone and sandstone bedrock, the former being
almost completely deciduous.

With  altitudes  within  the
Andavakoera protected area ranging from 30 to
750 m, influence of climate on the diversity of
environmental conditions probably plays a critical role
in the configuration of the flora. On the bioclimatic
map of Cornet (1974), a major part of the area,
including the Andavakoera range, is in the S1b zone
(seven months of dry season, annual cumulated
hydric deficit between 300 and 400 mm, mean
temperature of the coldest month between 16°C and
18°C), whereas Andrafiamena range is classified
as Hhd (0 months of dry season, no hydric deficit,
mean temperature of the coldest month between
10°C and 13°C), probably on account of its relatively
higher elevation, as an extension of the climate of
the lower altitudes of the neighboring Montagne
d’Ambre. However, Cornet’s map is at country scale
and although it gives an indication of the possible
extremes of the climatic conditions, no serious spatial
inference should be drawn, especially in a region as
heterogeneous as northern Madagascar.

Andrafiamena-

Compared with other neighboring protected
areas, Andrafiamena-Andavakoera consists mostly
of transformed landscapes, with cultivated lands
and extensive areas of various types of secondary
habitats, ranging from secondary forests to thickets,
scrub, and seasonally burned grasslands with
limited tree cover (Tahinarivony & Gautier, 2025,
herein). However, old-growth forest is also present,
both on limestone (e.g. on the isolated Antsahabe
Massif) and sandstone in both the Andrafiamena and
Andavakoera ranges.

The flora of Andrafiamena-Andavakoera is here
studied based on herbarium collections gathered by
different teams since the early 20th century. Beyond
documenting the flora of an under prospected
area, this contribution also addresses the issue of
phytogeographical transition between the Sambirano
Domain and the Northern Sector of the Western
Domain. The theoretical limit (Figure 1) has been
designated by Humbert (1955) as c. 30 km to the
southwest of what would become the Andrafiamena-
Andavakoera protected area at the eastern end
of the Ambaro Bay (next to Beramanja on RN 6). It
has since been proposed (Du Puy & Moat, 1999)
that this limit should be shifted to the northeast,
from Mahavavy Delta, to Ambilobe, Betsihaka, and
the Loky River along the southwestern border of
the Loky Manambato protected area, i.e. at the
western border of Andrafiamena-Andavakoera. This
significant increase in surface area, together with
a slight shift of its southern border, nearly doubles
the area of the Sambirano Domain and as such, it
encompasses not only the moist evergreen lowland
forests of the Ampasindava Peninsula, the volcanic
islands of Nosy Be and Nosy Komba, the Galoko-
Kalobinono mountain complex, and the foothills of
the Manongarivo Massif, but extends on both sides
to more tropophilous moist semi-deciduous forests.
Towards the southwest, the limit is the area of
Maromandia and Bezofo, unfortunately very much
degraded and where most of the original forest is
now gone. Towards the northeast, the extension
follows the continuous sandstone range beyond the
Mahavavy River, where the proposed limit of Du
Puy and Moat (1999) is the Andavakoera Massif,
home to substantial stands of largely untouched
forest. Further tropophilous forest is to be found in
the parallel range of Andrafiamena. In this respect,
a floral inventory of the Andrafiamena-Andavakoera
protected area can provide further insight on the
limits of the Sambirano Domain. In this contribution,
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Figure 1. Map of northern Madagascar with shaded relief, showing the limits of the protected areas (red, following
Goodman et al., 2018) and the phytogeographical context (background colors, following Humbert, 1955). The limits of
the extended Sambirano Domain (green, following Du Puy & Moat, 1999) is also shown.

we propose a phytogeographical analysis of this
flora, based on all identified angiosperms.

With a strategy that combines slow growing
and delayed reproduction, Sapotaceae species
in general are considered as being adequate
markers of old-growth forest, and providing valuable
phytogeographic signal to original forest formations.
They are highly regarded for their timber, and,
hence, are generally heavily threatened (Gautier
et al.,, 2022). In this contribution, we highlight the
family Sapotaceae, for which the authors are familiar
based on several past and ongoing studies. During
the 2010 and 2023 field trips to Andrafiamena-

Andavakera, the family received special attention.
Unlike usual practice in such inventories, sterile
specimens were also collected. This allowed better
insights into aspects linked with species richness and
phytogeography.

Our aim with the checklist included herein is to
document the known flora of the Andrafiamena-
Andavakoera protected area, to contribute to a better
understanding of the origin and evolution of the
exceptionally rich flora of northern Madagascar, and
more specifically to address the increasingly rare but
still poorly known semi-deciduous forests of this part
of the island.
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Materials & Methods

Information on collections of flowering plants form
the Andrafiamena-Andavakoera protected area
were assembled by merging floristic data extracted
from the herbaria of the Muséum national d’Histoire
naturelle, Paris (P, Sonnerat database), Missouri
Botanical Gardens (MO, Madagascar Plant Catalog
in Tropicos), Conservatoire et Jardin botaniques
de la Ville de Genéve (G, Systéme d’Information
Botanique), and California Academy of Sciences
(CAS). Queries were based both on keywords and
on geographic coordinates. All data extractions were
standardized to a shared common format between
the four herbaria databases, and duplicate specimens
were reconciled and suppressed. For all entries
without or with approximate geographic coordinates,
we attempted to increase georeferencing precision by
interpretation of locality details associated with each
collection. Occurrences outside limit values of latitude
and longitude were removed (mainly topographic
homonyms) and all remaining occurrences were
plotted on Google Earth to check that they were
within the defined limits of the protected area. All
entries outside were not included herein.

Although we were most probably able to retrieve all
recent databased collections in MO, G, and CAS, we
are aware that data extraction from the P herbarium
is far from complete as the majority of specimens in
the available database are only accessible through
a species name and not associated with geographic
information, with the exception of a restricted number
of families (e.g. Fabaceae) for which coordinates
were captured in detail. It was not uncommon that
while identifying specimens and specimen images,
as well as consulting floras or floristic treatments,
a new occurrence could be added to the protected
area’s list. Once such an occurrence was retrieved,
systematically checked for
neighboring collector numbers, and this sometimes
also led to the addition of other new occurrences.

Fieldwork conducted in 2023 involved further
collecting of specimens by four of the five authors of
this contribution, in three different areas associated
with other groups presented in this monograph
(orange dots on Figure 2). The first site was the
Binara Forest on the Andavakoera Range, c. 6 km
north of the village of Betsiaka on RN 5A, between 17
and 23 November 2023. The second and third sites
were in the vicinity of the village of Anjakely, which is
c. 20 km SSE of Anivorano-Nord; they are located in
the forests of Antsahabe and Andrafiamena, west and

databases were

southeast of the village, respectively (Tahinarivony &
Goodman, 2025, herein).

Collections data were linked to species names
based on their identifications within these different
databases. ldentifications retrieved from databases
were accepted without verification unless the
occurrence represented an outlier (> 50 km) to the
species’ known geographic range. In that case,
identification was accepted if it was done by a
taxonomist specialist of the respective plant group.
If not, we tried to verify the identification either by
accessing the specimens in G herbarium, which
hosts many MO and P duplicates, or through a digital
image in the CAS, MO, and P databases. If not, the
identification was considered as uncertain, i.e. cited
as “cf.” in the list and not considered for the analyses.

The 2023 collections were identified mostly by
the authors of this contribution, as well as specialists
in the G herbarium. For some groups, field images
and/or herbarium images were sent to specialists
for identification (cited in the acknowledgements),
as time constraints associated with the publication
of this monograph did not allow specimens to be
sent to them. All these occurrences were added to
the ones accumulated through database queries. All
occurrences were then assigned a binary substratum
variable (limestone/non-limestone), based on a visual
interpretation of satellite imagery available through
Google Earth and/or on indications on the specimen
labels.

The list of plant species has been produced by
listing alphabetically all taxa by family, genus, and
species. Unidentified specimens at the family level
are presented at the end of the list. Unidentified
specimens at the generic level are listed at the end of
their respective family. Unidentified specimens at the
specific level are listed at the end of their respective
genera. If an unidentified specimen (or a group
of unidentified specimens) was morphologically
different from all identified species in the genus it was
attributed to a morphospecies, which are numbered
sequentially (sp. 1, sp. 2, etc.). If unidentified
specimens were not available physically or only
through digital images, they were simply listed as
“sp.” with the mention “(nv)” for “non vidit” and were
not counted in the measures of floristic diversity,
unless they represented the only occurrence of a
genus. Presence on limestone and on non-limestone
substrate has been added for each species based
on the corresponding values of all its occurrences.
Worldwide distribution of the identified species has
been assessed using the Madagascar Catalogue,
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Figure 2. Satellite image (Google Earth) of the Andrafiamena-Andavakoera protected area with limits in yellow (limits
of other protected areas in white); color dots indicating location of botanical collections. Violet: H. Perrier de la Bathie
(1909-1913); cyan: Service forestier de Madagascar (1958-1966); green: Missouri Botanical Garden (2004-2007);
yellow: R. Letsara (2007); red: Conservatoire et Jardin botaniques de Geneve (2010-2011); orange: Association

Vahatra expedition (2023).
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supplemented by Plants of the world online or
POWO (2025). Presence/absence was recorded for
each of the following geographic regions: Comoros,
Mascarenes, Seychelles, tropical
Africa, Australasia, Americas, and Holarctic. The
various combinations of presence/absence in these
categories were synthetized in the following Russian
dolls categories (a given category always including
the preceding area): Madagascar endemic; western
Indian Ocean; Africa sensu lato, Paleotropical,
Pantropical, and Cosmopolitan.

Presence/absence of each identified species
has been recorded for each of the phytogeographic
domains of Humbert (1955), with the following
adaptations: i) the Domaine des Hautes Montagnes
has been merged into the Domaine du Centre as
recommended by Guillaumet et al. (2008); ii) the
Domaine de I'Ouest has been separated into its
Northern and Western sectors; iii) the geographic
extension of the Domains follows the revised map
of Du Puy and Moat (1999) discussed above.
Presence/absence was using the
Madagascar Catalogue (2025), Flore de Madagascar
et des Comores (Humbert, 1936 and subsequent
publications in the series), and posterior taxonomic
treatments, as well as specimens examined either
physically at Geneva or through the images from
the Paris Sonnerat database. As one of the goals of
this analysis was to assess the phytogeographical
affinities of Andrafiamena-Andavakoera, specifically if
the affinities of the identified species were associated
with Northern Sector of the Western Domain or the
Sambirano Domain, only the occurrences outside
the protected area were considered. As a general
rule, the affinities of taxa assigned to morphospecies
were not scored, with the rare exception of some
unpublished but clearly circumscribed species for
which a specialist could provide confirmed range
information and, hence, which of the domains it was
associated with.

continental

assessed

Due to the taxonomical focus of three of the
authors of this contribution, the family Sapotaceae
has received special attention during the field
activities of 2010-11 and 2023. Consequently, this
family probably shows a bias towards a better
occurrence coverage. At the same time, we have
access to more exhaustive sampling information
for members of this family across the island for all
the main herbaria housing Malagasy material for
ongoing systematic revisions: G, K (Kew Botanical
Gardens), MO, P, TAN (Parc Botanique et Zoologique
de Tsimbazaza, TEF (FOFIFA or Centre National de

la Recherche Appliquée au Développement Rural,
Foibem-pirenena momba ny Fikarohana ampiharina
amin’ny Fampandrosoana ny eny Ambanivohitra).
The Sapotaceae specimens gathered during our
field inventories have been identified with as much
taxonomic precision as possible, and the remaining
collections have been grouped into morphospecies
that represent species hypotheses that will be
ultimately tested using molecular data. The
distributions of all Malagasy Sapotaceae identified
species in Andrafiamena-Andavakoera have been
plotted on a Google Earth background using the
Madagascar Catalogue (2025) as the interface.

For all identified species in the checklist, threat
categories as defined by IUCN (2012) were also
recorded if available, based on either the Madagascar
Catalogue (2025), or the IUCN Red List website
(IUCN, 2025).

Results
History of botanical prospection in the
Andrafiamena-Andavakoera protected area

The first documented collections from the area
are those of Henri Perrier de la Bathie in 1909 and
1913. Although many more might be held in P, our
database includes eight of his collections, two from
Andavakoera, one dated October 1909, the second
undated (although 1932 is mentioned in the P
database, this is an accession year, as Perrier did
not collect that year in north Madagascar), five from
Andrafiamena in November 1909, the last one from
the plains of the Mananjeba in Andavakoera in July
1913. These include the types of four species with
restricted distributions, including Valiha perrieri (A.
Camus) S. Dransfield, a bamboo (Poaceae) that
has never been recollected to date and assessed as
Critically Endangered. Apart from the mountain range
name, all eight collections are poorly documented
geographically, four of them being mentioned as
growing on sandstone.

During subsequent periods of the French colonial
era, the next series of collections has been made by
the Service Forestier de Madagascar from which we
have 28 records, made on 19 January 1954, 17 July
1954, from 10 to 11 November 1958, 2 March 1964,
3 May 1966, and 8 February 1968. These include
the type collection of Foetidia rubescens Bosser
(Lecythidaceae), a rare species assessed as Critically
Endangered. We have only vague indications where
these specimens were collected. Here again, our
records certainly represent only a small proportion of
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the Service Forestier de Madagascar specimens held
in P and TEF.

The next botanists known to have collected
in what is now the Andrafiamena-Andavakoera
protected area, are field groups associated with
the Missouri Botanical Garden and prospecting
for the U.S. National Cancer Institute (NCI) on
several short collecting trips from September 2004
to March 2007. We have recorded 280 specimens,
a figure that certainly approaches what was
collected. These collections were made first in the
secondary landscapes at the southwestern corner
of the protected area between the ridges of the
Andrafiamena and Andavakoera Massifs, then on
limestone outcrops a few km northeast and southeast
of Ambilomagodro along the RN 6. This first set of
collections were made by (in chronological order)
Richard Randrianaivo, Sennen Randrianasolo, Fidy
Ratovoson, and Stéphan Rakotonandrasana. Later,
the MBG team reached what is referred to herein
as the Binara Forest in the Andavakoera Range
(probably approached from the south from Betsiaka
on RN 5A) and was composed of Jean Berthieu
Léopold, Riri Guittou, and Jérémie Razafitsalama,
who made a total of 67 collections from 9 to 11
January 2006, followed by Richard Randrianaivo
and Andriamalala Rakotondrafara with 15 further
collections on 7 March 2007. These specimens were
obtained in old growth moist semi-deciduous forests
and many of field identifications remain at the genus
level, some of the identified specimens are of local
endemics, certain recently described, and others still
unpublished. It would not be surprising that several
further new species should emerge from this material.

In 2007, when the ONG Fanamby was taking the
first steps in establishing the protected area with the
support of the Prince Albert I| de Monaco Foundation,
collections were made near “Anjahankely” (herein
referred to as Anjakely), accessing the Andrafiamena
Range from the north. Sébastien Wohlhauser
collected a new Gentianaceae: Exacum alberti-
grimaldii Wohlh. & Callm., still known only from the
type. In June of 2007, Rokiman Letsara made at
least 81 collections, mostly on the sandstone of the
Andrafiamena Ridge, but also on the limestone of the
Antsahabe Massif, where he was probably the first
to collect. The Binara Forest was briefly visited by
a team from the University of Michigan -- Benjamin
van Ee and four colleagues collected three Croton
specimens.

Between 6 November 2010 and 25 January 2011,
a substantial collection effort was conducted by a
team of the Conservatoire et Jardin botaniques de

Genéve, comprised of Laurent Gautier and Zuzana
Burivalova (a Czech Master’'s student studying in
the University of Geneva), in partnership with Patrick
Ranirison from the University of Antananarivo, who
was at that time head of Fanamby in Andrafiamena-
Andavakoera. A total of 324 collections were made
in the forests around Anjakely, both on sandstone
of the Andrafiamena Range and on limestone of
the Antsahabe Forest. These collections lead to the
description of four new species: two Sapotacaeae:
Donella ranirisonii L. Gaut. & Mackinder and
Capurodendron andrafiamenae L. Gaut. & Boluda,
both narrow-endemics and assessed as Critcally
Endangered, as well as two orchids: Cynorkis
sanguinolenta Hermans, L. Gaut. & P. J. Cribb and
C. windsorensis Hervouet (also found on Windsor
Castle in the extreme north of Madagascar) that have
not yet been assessed. Several more novelties are
expected.

A team from the California Academy of Sciences
(Thomas F. Daniel, Rockiman Letsara, Heritiana
Ranarivelo, and Jacqueline Razanatsoa) briefly
visited on 2 May 2011 and made two collections of
a new species: Anisotes subcoriaceus T. F. Daniel,
Letsara & Martin-Bravo (Acanthaceae). The last
collections before the 2023 Vahatra expedition
were made on 2 June 2022, when a Missouri
Botanical Garden team (Aimé Karatra, Peter B.
Phillipson, Nicholas Wilding & Rokiman Letsara)
working on taxonomy and conservation of precious
woods collected six specimens of Dalbergia in the
Andrafiamena Range, near Anjakely. Before the 2023
expedition, a minimum of 725 plant collections had
accumulated from the site, to which the expedition
added 278 more, making a total of 1002 occurrences
that are plotted on Figure 2.

Key figures of floristic richness

Identification was completed for 747 collections
(74.6%) at the species level, and for 240 collections
at the genus level (24.0%). Ten (1.0%) collections are
identified only to family, and five collections (0.5%)
remain completely unidentified. The derived list of
the flowering plant species of the Andrafiamena-
Andavakoera protected area is provided in Appendix
1.

In total, 490 different flowering plant species have
been recorded, including 376 fully identified species,
seven clearly circumscribed new species to science
awaiting publication, and 107 morphospecies (an
unidentified species, generally belonging to a known
genus and sufficiently different morphologically from
any other species in the genus to be counted as a
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Figure 3. Angiosperm richness of Andrafiamena-Andavakoera protected area: number of genera and species in
families with at least 5 species (histogram) and number of species in genera with at least 4 species (circle chart, upper
right). Sector and bar colors are conserved between the two graphs and grey is used for families that appear on one

graph only.

different species). Out of these 490 species, 150
(30.6%) were found only on limestone, 300 (61.2%)
only on non-limestone substrates, and 40 (8.2%) on
both. These 490 species belong to 94 families and
284 genera. In Figure 3, we present a histogram of
the recorded specific and generic richness of the
families with at least five species, as well as a circle
plot of the genera with at least four species, based on
the 490 species recorded.

Regarding specific richness, the most diverse
families are Rubiaceae (55 species), Fabaceae
(39), Euphorbiaceae (30), Apocynaceae (25), and
Ebenaceae (19). Altogether, the 29 families with
5 species or more account for 78.5% of specific
richness; there are 39 families with a single species.

Regarding generic richness, the most diverse
families are Rubiaceae (29 genera), Fabaceae
(21), Apocynaceae (15), Euphorbiaceae (12), and
Phyllanthaceae, Orchidaceae, and Acanthaceae
(each with 8 genera). The 20 families with four genera
or more account for 60.2% of generic richness; there
are 48 families with a single genus.

The richest genera are Diospyros L. (19 species),
Croton L. (15), Dalbergia L. f. (10), and Grewia L. and
Erythroxylum P. Browne (both 9). Genera with four
species or more account for 27.7% of the specific
diversity, and there are 174 genera with a single
species.

Figure 4. Worldwide distribution of the species identified
from the Andrafiamena-Andavakoera protected area.

Worldwide distribution of identified species

The distribution pattern of the 383 circumscribed
species (376 plus seven awaiting description but for
which their distribution is known) is provided in Figure
4. Madagascar endemic species comprise 80.9% of
the taxa, those also found on at least one neighboring
western Indian Ocean lIslands include 6.5%, and
those shared with continental tropical Africa 8.1%.
More widespread species are rarer, with only 2.3% of
Paleotropical and 1.8% of Pantropical species. Only
one species (0.3%), the sedge Rhynchospora rugosa
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(Vahl) Gale (Cyperaceae), has a cosmopolitan range
that extends to temperate latitudes.

Madagascar distribution of identified species

Nine species are thus far only known from the
Andrafiamena-Andavakoera protected area and are
considered local endemics:

e Capurodendron andrafiamenae

e Dichaetanthera brevicauda Jum. & H. Perrier
(Melastomataceae)

Donella ranirisonii

Exacum alberti-grimaldii

Foetidia rubescens

Homalium ovatifolium Appleq. (Salicaceae)
Memecylon sp. 1 (D. Stone, pers. comm.)
Polystachya sp. 1 (J. Hermans, pers. comm.)
(Orchidaceae)

e Valiha perrieri

The Madagascar distribution of the checklist’s
383 circumscribed species is first illustrated by
a histogram providing for each phytogeographic
territory (domain or sector), the number of species
that have at least one occurrence in the territory
(Figure 5). If all species are considered (left), the vast
maijority of the flora of the Andrafiamena-Andavakoera
protected area is shared with the Western Domain
(especially its Northern Sector) and the Sambirano
Domain. The protected area has less species in
common with the other humid forest domains (Center
and East). The subarid Southern Domain shares only
30 species with Andrafiamena-Andavakoera. When
confining the analysis to species found on limestone
(top right), the phytogeographic affinity is more
clearly dominated by the two sectors of the Western
Domain, while the number of species shared with
the Sambirano decreases to a value approaching

Figure 5. Representation of the identified species from the Andrafiamena-Andavakoera protected area with reference
to phytogeographic territories. Left: all species; top: species found on limestone; and right, bottom: species found on
other substrates. AA end: local endemics to Andrafiamena-Andavakoera; Sb: Sambirano Domain; E: Eastern Domain;
C: Central Domain; W(N): Northern Sector of the Western Domain; W(W): Western sector of the Western Domain; S:

Southern Domain.



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist 85

those of the two other humid Domains. If only the
non-limestone substrates are considered (bottom
right), then the contribution of the Sambirano flora
is proportionally more important and approaches the
one of the Northern Sector of the Western Domain.
Out of the nine local endemic plant species recorded
only from Andrafiamena-Andavakoera, only two are
found on tsingy limestone: Homalium ovatifolium and

Memecylon sp. 1.

Most of the species of the protected area are
not restricted to a single phytogeographic territory.
Out of the 64 possible permutations of presence/
absence in the six domains/sectors considered, 39
have been found in our species list. We have chosen
to group them in 10 distribution categories explained
in Table 1. Examples of these distribution categories
are shown using species of the family Sapotaceae
(Figure 6).

Table 1. Circumscription of the10 phytogeographical categories based on the various permutation of presence/
absence in the six phytogeographical domains/sectors associated in the distribution of the species of the Andrafiamena-
Andavakoera protected area. Local endemics represent an 11th category. AA end: local endemics to Andrafiamena-
Andavakoera; Sb: Sambirano Domain; E: Eastern Domain; C: Central Domain; W(N): Northern Sector of the Western
Domain; W(W): Western sector of the Western Domain; S: Southern Domain. Color of categories is same as for Figure

7.
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Figure 6. Distribution patterns of species in the family Sapotaceae from the Andrafiamena-Andavakoera protected
area. Top row: narrow endemics; second row: species restricted to the Northern Sector of the Western Domain; third
row: species shared with the Sambirano Domain; and bottom row: species shared with both sectors of the Western
Domain.



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist 87

Figure 7. Distribution of the identified species of the Andrafiamena-Andavakoera protected area based on the
phytogeographic categories as defined in Table 1. Top: all species; lower left: species found on limestone; and lower
right: species found on other substrates. Color of categories is same as for Table 1.

In Figure 7 is presented the distribution of
each identified species in one of these distribution
categories. Species occurring only in the North
(Sambirano and/or northern Sector of the Western
Domain) are considered north Madagascar endemics
and represented on the right-hand side in a subsidiary
pie chart.

If all identified taxa are considered (Figure 7,
top), a little less than three quarters of the flora
of the Andrafiamena-Andavakoera is composed
of species that have a wide latitudinal distribution
on Madagascar, with almost half of them being
generalists (grey) found in both humid and dry
environments. The site also has significant portion of
its species that are restricted to humid (blue, c. 8%)
or dry (red to orange, c. 16%) territories. Among the
28.2% that are endemic to the north (right pie chart),

the W(N) endemics (yellow) represent almost half
of the species, and the Sambirano endemics (dark
green) one sixth.

If only the species found on limestone are
considered (Figure 7, bottom, left), the humid
categories (blue) are almost absent on the main pie
chart, while the dry categories share (red to orange)
increases. There are no Sambirano endemics on
limestone (right pie chart): the c. 30% of northern
endemics is three-quarters occupied by endemics of
the Northern Sector of the Western Domain (yellow).

If only the species collected on the non-limestone
substrates are considered (Figure 7, bottom, right),
the changes compared with the all-species graph
are the opposite: on the wide latitudinal ranges (left
pie chart), the share of humid species increases and
that of dry species decreases. Among the northern
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endemics (right pie chart), Sambirano endemics
increase to one fifth, while Northern Sector of the
Western Domain endemics decrease to one third.

IUCN threat categories

Out of the 383 identified species, 254 (67.2%) have
published conservation assessments. Among these
species (Figure 8), 95 (38.0%) are in a threatened
category and distributed as follows: nine (3.5%) are
Critically Endangered, 30 (11.7%) are Endangered,
and 57 (22.7%) are Vulnerable. The rest of the
species are either Near Threatened (16 species,
6.3%) or Least Concern (142 species, 55.9%).

Critically Endangered species:

e Capurodendron andrafiamenae

e Diospyros subtrinervis H. Perrier (Ebenaceae)

e Donella ranirisonii

e Foetidia rubescens

e Grewia sely R. Vig. (Malvaceae)

e Homalium ovatifolium

e Labramia sambiranensis Capuron ex Aubrév.
(Sapotaceae)

e Polystachya sp. 1

e Valiha perrieri

Endangered species:

e Calophyllum vernicosum P. F. Stevens
(Calophyllaceae)

e Capurodendron suarezense Aubrév.

e Carlephyton madagascariense Jum. (Araceae)

e Chadsia longidentata R. Vig. (Fabaceae)

Figure 8. IUCN threat categories spectrum of the
Angiosperm species of the Andrafiamena-Andavakoera
protected area, based on 256 species that have
published conservation assessments (out of a total of
383 identified species).

e Cleistanthus suarezensis Leandri
(Phyllanthaceae)

e Colea ratovosonii (Callm. & Phillipson) Callm.

Phillipson & Buerki (Bignoniaceae)

Croton scoriarum Leandri (Euphorbiaceae)

Cynorkis windsorensis

Dalbergia urschii Bosser & R. Rabev. (Fabaceae)

Dioscorea buckleyana Wilkin (Dioscoreaceae)

Diospyros perglauca H. Perrier

Euphorbia haevermansii X. Aubriot & Lowry

(Euphorbiaceae)

Fagaropsis glabra Capuron (Rutaceae)

Grewia madagascariensis Capuron

Ludia wikstroemiifolia Sleumer (Salicaceae)

Memecylon bezavonense (Jacq.-Fél.) R. D. Stone

Mimusops sambiranensis Aubrév. (Sapotaceae)

Nesogordonia fertilis H. Perrier (Malvaceae)

Noronhia rostrata Hong-Wa

Symphonia oligantha Baker (Clusiaceae)

Tambourissa nitida Danguy (Monimiaceae)

Terminalia exsculpta Tul. (Combretaceae)

Tisonia rubescens Danguy (Salicaceae)

Turraea lescotiana Callm. & Nusb. (Meliaceae)

Xylopia ambanjensis Cavaco & Keraudren

(Annonaceae)

Focus on Sapotaceae

We are aware of 36 collections of Sapotaceae from
the Andrafiamena-Andavakoera protected area.
These have been attributed to seven of the 11 genera
known on Madagascar. They represent 17 different
morphospecies (Table 2), eight match described
species, one is a new species confirmed by molecular
studies (Randriarisoa, 2023), and eight representing
putative new species (two of which might correspond
to described infraspecific taxa deserving specific
rank).

The distribution of the eight identified species is
shown on Figure 6. In the first row are the two recently
described species based on the 2010 material and to
date both taxa have not been recorded outside the
Andrafiamena-Andavakoera protected area, where
they are found on sandstone in the semi-deciduous
forests southwest of Anjakely. Capurodendron
andrafiamenae is a distinctive species that has been
found on several parts of the forest, always close to
rivers or streams. Donella ranirisonii is close to the
sympatric D. analalavensis, and the only sequenced
specimen of the former has been retrieved basal to
the latter (Kiedaisch et al., submitted). Further genetic
study is needed to confirm they are different species.
Five of the putative new species are also known only
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Table 2. The 17 identified species and morphospecies of Sapotaceae found in Andrafiamena-Andavakoera protected
area. Distribution: AA end: Andrafiamena-Andavakoera local endemic; Sb: Sambirano; W(N): Northern Sector of the
Western Domain; and W(W): Western Sector of the Western Domain. IUCN threat categories codes as in IUCN (2012);
for the NE (not evaluated) species, a provisional unpublished threat category is given in parentheses.

Species Distribution Habitat IUCN
Capurodendron andrafiamenae AA end Moist semi-deciduous forest CR
Capurodendron ankaranense W(N); W(W) [Dry deciduous forest on limestone VU
Capurodendron suarezense W(N) Dry deciduous forest on limestone EN
Donella analalavensis W(N); W(W) [Dry deciduous forest EN
Donella ranirisonii AA end Dry deciduous forest CR
Labourdonnaisia sp. 1 Sb Lowland moist evergreen to semi-deciduous |NE (EN)
forests
Labramia platanoides W(N) Dry deciduous and subhumid forest NT
Labramia sambiranensis Sb Lowland moist evergreen to semi-deciduous |CR
forests
Labramia sp. 1 (aff. L. platanoides) AA end Moist semi-deciduous forest NE (CR)
Manilkara sp. 1 (aff. M. capuronii) AA end River margin in moist semi-deciduous forest [NE (CR)
Mimusops sambiranensis W(N), Sb Lowland moist evergreen to semi-deciduous |[EN
forests
Mimusops sp. 1 W(N) Dry deciduous forest on limestone NE (VU)
Mimusops sp. 2 AA end Moist semi-deciduous forest NE (CR)
Mimusops sp. 3 AA end Moist semi-deciduous forest NE (CR)
Mimusops sp. 4 (cf. M. capuronii f. tomentosa) |W(N) Dry deciduous and moist semi-deciduous NE (VU)

forest

Mimusops sp. 5 (cf. M. capuronii f. salicifolia) Sb

Lowland moist evergreen to semi-deciduous |NE (EN)
forests

Sideroxylon sp. 1 AA end

River margin in dry deciduous forest NE (CR)

from the protected area. In the second row are two
examples of species found only in the dry deciduous
forests of the Northern Sector of the Western
Domain. On the left is Capurodendron suarezense,
an example of a species restricted to limestone
and also known from the Ankarana tsingy. On the
right is Labramia platanoides Capuron ex. Aubrév.,
a species found throughout the Northern Sector on
various substrates: limestone, sandstone or basalts
at the base of Montagne d’Ambre. In the third row
are species that are shared with the Sambirano
Domain. On the left Labramia sambiranensis, for
a long time only known from the type collected in
1954 in Ambaliha, northwest of the Kalobinono. The
species was recovered in 2010 in the Andrafiamena-
Andavakoera protected area on sandstone near
Anjakely. This distribution pattern is shared with the
confirmed new species Labourdonnaisia sp. 1, and
probably also with two putative species Mimusops
sp. 5, which has very distinctive linear leaves and
could match with M. capuronii f. salicifolia Aubrév.
only known from the forests in the vicinity of the
lower Sambirano River. On the right is Mimusops
sambiranensis, a species that is also found in the
Northern Sector, on the limestones of Ankarana, and
on basalt at the base of Montagne d’Ambre. In fourth
row are two species found throughout the Western
Domain, in both sectors North and West that flank the
Sambirano Domain, where it has yet to be recorded.

On the left is Capurodendron ankaranense, a species
restricted to limestone, found on a row parallel to
the western, from Namoroka northeast to Montagne
des Frangais. On the right is a similar case, but
for Donella analalavensis Aubrév., a species not
restricted to limestone.

Conservation assessments of Sapotaceae (taking
into account provisional estimation of threat for
putative new species) shows eight species assessed
as CR, five EN, and three VU. In summary, 94% of
the locally occurring Sapotaceae are threatened,
with the exception of only one species, which is
nonetheless considered NT.

Discussion
Floristic richness of the Angiosperm flora

Since the last published review of the Andrafiamena-
Andavakoera protected area (Phillipson et al., 2018),
substantial progress has been made, with the known
vascular plant species diversity rising from 182
species to 490. Table 3 provides comparisons with
other plant inventories conducted on Madagascar
using largely the same field techniques. With a
richness of 490 species (including morphospecies),
284 genera, and 94 families, our inventory of the
protected area is certainly far below any expected
value for the site, including comparisons to surface
area. Species richness is only 45% of the average
value of other sites listed, generic richness 57%,
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Table 3. Comparative richness of the Angiosperm flora at family, genus, and species levels (with number of identified
species in brackets), and specific richness of Sapotaceae for several inventories conducted on Madagascar, with
surface area and number of collections considered (w/Pt = including pteridophytes).

Inventory Area (km?) | Collections | Families |Genera| Species Sasppo;(::ai(;esae
Manongarivo (Gautier, 2002) 516 3836 145 588 1433 (1095) 11
Montagne d’Ambre (Trigui, 2010) 305 3521 (w/Pt) 151 564 1250 (912) 13
Ampasindava (Ammann, 2011) 1450 1908 (w/PT) 123 385 852 (787) 9
Beanka (Bolliger, 2014) 172 2358 (w/Pt) 118 463 964 (665) 9
Andohahela (Rapp, 2025) 621 2804 120 509 993 (896) 11
Andrafiamena-Andavakoera (herein) 733 1002 94 284 490 (376) 17

and family richness 72%. With Andrafiamena-
Andavakoera comprising a nearly 700 m elevational
band and quite a variety of geological substrates,
these low values cannot be attributed to low habitat
diversity and are most probably related to the low
number of collections made at the site, as well as
to the low percentage of remaining original forest.
In any case, further inventory efforts are needed to
better evaluate the respective impact of these two
interpretations.

As mentioned earlier, the Sapotaceae received
special attention in the fieldwork at the site in 2010-
11 and 2023. In this respect the figures for the family
can cast some light on the level of coverage of the
flora of the Andrafiamena-Andavakoera protected
area as we know it today. Half of the 17 putative
species of this family are only known from sterile
collections and would not have been collected if the
field team was not especially focused on them. Like
other tree families, Sapotaceae comprise a poorly
known group. The current estimate of increase
in species for Sapotaceae is quite in alignment
with other woody plant groups under revision like
Diospyros or Memecylon. Nevertheless, it would be
speculative to infer that the diversity figure for the
whole Andrafiamena-Andavakoera flora should be
multiplied by a factor of 2, but the figures presented
herein clearly demonstrate how much further
inventory effort is needed in the protected area.

Floristic richness of families and genera can
be compared with the figures of the Angiosperm
flora of Madagascar (Gautier et al., 2013). The
richest families in terms of species and genera are
globally the same, namely Rubiaceae, Fabaceae,
Apocynaceae, and  Euphorbiaceae. Notable
exceptions are Poaceae and Asteraceae that have
proportionally much fewer species in our checklist,
and Ebenaceae and Sapotaceae that have more
species. Further, Poaceae and Cyperaceae
have proportionally fewer genera, as compared
to Bignoniaceae, Sapotaceae, and Annonaceae

that have more. Poaceae low richness might be a
sampling artifact resulting from grasslands being
less prospected, and that could also be the case of
Cyperaceae. Asteraceae are clearly a family that is
much more distributed in altitude biomes that are not
present in Andrafiamena-Andavakoera. Ebenaceae
have undergone a dramatic increase in species
richness since the figures of whole Madagascar have
been published, on account of a large-scale revision
of its only Malagasy genus Diospyros (e.g. Schatz et
al.,, 2022; Linan et al., 2024). This is also the case
in Sapotaceae (e.g. Boluda et al., 2022, 2024), and
this is associated with more extensive sampling for
this family. Apart from Diospyros, diverse genera that
are also rich across Madagascar include Croton,
Grewia, and Dalbergia. Other species-rich genera in
Andrafiamena-Andavakoera include a series of dry
deciduous forest specialists like Commiphora, but
also genera present in more humid forest biomes like
Erythroxylum, Noronhia, and Mimusops.

Worldwide distribution of plant species known
from the Andrafiamena-Andavakoera protected
area

The figure of 80.1% for endemic Malagasy plant
species within the protected area can be considered
high compared to similar site inventories: 67.9% for
Manongarivo (Gautier, 2002) and 63.9% for Beanka
(Bolliger, 2014). Although an endemism level of 82%
is the current estimate for the Madagascar flora
(Madagascar Catalogue), percentages of Malagasy
endemics for sites of the same approximate size as
the Andrafiamena-Andavakoera protected area are
often notably lower. This can be easily understood
as non-endemic species are generally more frequent
and widely dispersed in Madagascar then endemic
species. Consequently, they represent a higher
percentage in local checklists than for Madagascar
as a whole. With this in mind, the high value for
Andrafiamena-Andavakoera is somewhat surprising,
and can probably be attributed to a bias of previous
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botanical prospection. Given time constraints, as
is the case for most of expeditions to protected
areas, collectors generally focus on undisturbed
environments. In this respect, the extremely low
richness for Poaceae discussed above is indicative
that secondary areas with grasslands have been
poorly prospected.

Madagascar distribution of Andrafiamena-
Andavakoera protected area plant species

If we keep aside the widely distributed species that
are found across much of the island in a variety of
environments, the original flora of the Andrafiamena-
Andavakoera protected area clearly points to two
main plant domains as source areas. On one side
it contains the dry flora of the Northern Sector of
the Western Domain, with its impressive diversity
that has probably been shaped by the climatic
gradients superimposed on the mosaic of substrates
and bedrocks. On the other side, there is a clear
Sambirano Domain element that, although never
dominant, occupies substantial parts of the species
spectrum.

When attributing species to a phytogeographic
category, we have deliberately discarded the
occurrences from the protected area, in order not
to accept a priori the classification of the area
within the Northern Sector of the Western Domain.
Consequently, the nine local endemic species are not
attributed to any category and are listed separately
as local endemics. The fact that seven of them
are found on the sandstone of the Andavakoera or
Andrafiamena Mountain Ranges and only two on
the limestone tsingy of Antsahabe, link them more
to the humid Sambirano Domain component of the
flora than to the dry Northern Sector of the Western
Domain.

Our comparisons clearly indicate that the flora
of the protected area originates from two different
floristic units. Although the inventory presented here is
far from exhaustive, there is little overlap between the
two sources of the local flora. The limestone plateaus
of the northwest of the reserve belong to the Northern
Sector of the Western Domain, specifically Ankarana,
which is only a few kilometers distant. Phillipson et
al. (2018) cite seven species from Andrafiamena-
Andavakoera that are shared only with the Ankarana
Special Reserve. The absence of Sambirano species
on the limestone substrates of the protected area
also reflects the scarcity of limestone substrate in the
Sambirano Domain.

For the non-limestone part of Andrafiamena-
Andavakoera, a portion of the flora indicate that its
phytogeography affinity is also in majority with the
Northern Sector of the Western Domain. However,
a larger proportion is shared with the Sambirano.
Several aspects must be considered before a
conclusion can be drawn:

1) The moist semi-deciduous forests, with their
limited extent, are certainly among the less known
vegetation formations of Madagascar. They are
constituted of humid evergreen species, of dry
deciduous species, but also of original so-called
tropophilous species that are otherwise only
known from the Sambirano Domain. It would
not be surprising that with further botanical
prospection of the protected area, associated
identification and description work, many so far
unrecorded species of this group will be identified
in the local forests, as it seems to be the case
for two putative species in the Sapotaceae
(Labourdonnaisia sp. 1 and Mimusops sp. 5).
It can also be expected that several other new
species will be discovered (in Sapotaceae: five
putative new species on sandstone, one on
limestone, and one found on both substrates).
These species are likely to be either narrow
endemics or shared with the Sambirano,
increasing this domain’s representation in the
Andrafiamena-Andavakoera protected area.

2) It has been documented since the early
phytogeographic work on Madagascar (Humbert,
1955) that the secondary forests of the Sambirano
were generally composed of species from drier
environments that were originating from the
neighboring Western Domain (from both Northern
and Western Sectors). Following successive
shifting cultivation cycles, the more degraded the
environment becomes, the more important the
encroachment of these Western Domain species
is.

Tahinarivony and Gautier (2025) while analyzing
the Andrafiamena-Andavakoera protected area
landscape, were able to quantify the considerable
proportion of land that had been transformed by
deforestation probably several centuries earlier. It is
thus not surprising that the more xerophilous western
species make up such an important part in the
protected area’s current flora. Further, such plants are
more readily collected, being found in transformed
vegetation types in less remote areas. However,
more detail prospection of the non-limestone
substrate flora, particularly out of human-disturbed
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zones, is essential to better document the local
plant composition and understand phytogeographic
relationships.

Conservation

The proportion of the Andrafiamena-Andavakoera
protected area flora that has been assessed with
respect to IUCN conservation statutes is 66.8%.
This is high and rather exceptional with respect to
previously published inventories from other sites,
which range from between 10 to 20%. It is the direct
consequence of the recent publication of the Red list
of trees of Madagascar (Beech et al., 2021), which
has boosted the assessment for forest trees.

With 37.9% of its assessed plant species
considered as threatened, Andrafiamena-
Andavakoera deserves much conservation attention.
It is worth noting that only one of the nine Critically
Endangered species occur on limestone. Six of
these taxa are narrow endemics only known from
Andrafiamena-Andavakoera (the three other narrow
endemics have not been evaluated) and one extends
to the Sambirano. The remaining two species have
widely disjoint distributions, with one occurring in the
west (south of Maevatanana) and the other one in
the extreme south (near Baie des Galions). It should
be emphasized that among these CR species, two
Sapotaceae species that have received special
attention in the survey have been added by Fanamby
to their monitoring target species.

Regarding the 30 species in the Endangered
category, two species are found both on limestone
and other substrates, nine are restricted to limestone,
and 19 found only on non-limestone substrates.
Outside the protected area, their distribution mainly
extends to the Northern sector of the Western Domain
(24 species), and to the Sambirano Domain (12
species). With 94% of its species being threatened,
the Sapotaceae is by no means representative of the
flora of the protected area as a whole, this high figure
is not exceptionnal for the family across the island
(Gautier et al., unpublished data).

Although we cannot exclude that the dry
deciduous forest on limestone is floristically of
interest, it is well represented in the neighboring
Ankarana Special Reserve. Given the amount of
botanical prospection at the latter site, this portion of
the flora in Andrafiamena-Andavakoera is reasonably
well-known. In this respect, the droit d’usage for local
populations on the Antsahabe Massif appears a
sound decision. In turn, a high priority effort is needed
to reinforcement concrete conservation actions

and further research in the remaining fragments of
moist semi-deciduous forest on sandstone of the
Andavakoera and Andrafiamena mountain ranges.
Our results show that this vegetation type contains
the most unique element of the flora of Andrafiamena-
Andavakoera, related with the contiguous Sambirano
Domain. Its conservation is of primary importance,
given how few relatively intact forest fragments
remain of this formation, which are increasingly
scattered along the sandstone range that used to link
Andavakoera-Andrafiamena forests with those of the
Galoko and Kalobinono Massifs.

Acknowledgements

We would like to thank the Association Vahatra for
allowing us to participate in the 2023 expedition,
and to Fanamby for logistical support in Anjakely.
We also thank local assistants for their help in
the field. CGB and LG participation in the 2023
expedition was funded by the Fondation Franklinia
and the CJBG. We thank Pete Phillipson for the
extraction of data from the P and MO databases,
Emily Magnaghi (CAS) for having been very
responsive in providing access to herbarium scans,
and Justin Moat for having provided a shapefile
of the updated Humbert phytogeographical map.
The following plant group specialists are greatly
acknowledged for having provided identifications
for specimens collected during the 2023 field trip:
Franck Almeda (CAS): Dichaetanthera and Gravesia;
Martin Callmander (G): Bignoniaceae, Meliaceae,
and Pandanaceae; Joel Calvo (G): Asteraceae;
Johan Hermans (K): Orchidaceae; Carel Jongkind
(BR): Combretaceae; Benoit Loeuille (K): Vernonia;
Porter Peter Lowry Il (MO): Chrysobalanaceae,
Ellipanthus, and Ebenaceae (with a contribution of
Alex Linan, MO); Pete Phillipson (MO): Malvaceae
and Euphorbiaceae; Robert Douglas Stone (CAS):
Memecylon; Sylvain Razafimandimbison (S): Coffea;
and Gregory Wahlert (UCSB): Grewia. Most of these
individuals also contributed to the identification of the
material from the 2010-11 field trip, as well as: Lucile
Allorge; Christiane Anderson; Paul Berry; Josef
Bogner; Ralph Bolliger; Zuzana Burivalova; Thomas
Couvreur; Phillip Cribb; lain Darbyshire; Aaron Davis;
Petra De Block; John Dransfield; Robert Faden;
Eberhard Fischer; Elwynn Pillonel; Julien Dhur;
Thierry Deroin; Thomas Haevermans; Jean-Michel
Hervouet; Cynthia Hong-Wa; Kent Kainulainen; Jens
Klackenberg; Erik Koenen; Olivier Lachenaud; Valéry
Malécot; Gordon McPherson; Mathias Scouppe;
Raphaela Pereira da Silva; Armand Randrianasolo;



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist 93

Ludovic Rapp; Sylvain  Razafimandimbison;
Zachary Rogers; George Schatz; Hendrik van der
Werff; Nicholas Wilding; and Martin Xanthos. Many
thanks to all. The assistance of Ludovic Rapp is
acknowledged for editing the checklist and Steven
Liatti for taxa name spelling control. Many thanks also
to Steve Goodman who provided valuable advice and
assistance throughout the edition process.

References

Ammann, M. Y. 2011. La presqu’ile d’Ampasindava (Nord-
ouest de Madagascar) : Une région mal connue et
menaceée, capitale pour la compréhension et la mise en
place de la flore du Domaine du Sambirano. Master’s
Dissertation, Université de Genéve et Conservatoire et
Jardin botaniques de la Ville de Genéve.

Beech, E., Rivers, M., Rabarimanarivo, M.,
Ravololomanana, N., Manjato, N., Lantoarisoa,
F., Andriambololonera, S., Ramandimbisoa, B.,
Ralimanana, H., Rakotoarisoa, S. E., Razanajatovo,
H., Razafiniary, V., Andriamanohera, A.,
Randrianasolo, V., Rakotonasolo, F., Rakotoarisoa,
A., Randriamamonjy, N., Rajaovelona, L.,
Rakotomalala, N., Randriamboavonjy, T., Rajaonah,
M. T., Rabehevitra, D., Ramarosandratana, A.V.,
Rakotoarinivo, M., Ravaomanalina, B. H. &
Jeannoda, V. 2021. Red List of trees of Madagascar.
BGCI, Richmond. https://www.bgci.org/resources/
bgci-tools-and-resources/the-red-list-of-trees-of-
madagascar.

Bolliger, R. 2014. Etude de la forét de Beanka, une
formation karstique de l'ouest de Madagascar
Composition floristique et biogéographie. Master’s
Dissertation, Université de Genéve et Conservatoire et
Jardin botaniques de la Ville de Genéve.

Boluda, C. G., Christe, C., Naciri, Y. & Gautier, L. 2022.
A 638-gene phylogeny supports the recognition of
twice as many species in the Malagasy endemic genus
Capurodendron (Sapotaceae). Taxon, 71: 360-395.

Boluda, C. G., Naciri, Y. & Gautier, L. 2024. A
phylogenomic reconstruction of the Endangered
Malagasy tree genus Capurodendron (Sapotaceae) with
nine new species and an identification key. Botanical
Journal of the Linnean Society, 205 (2): 85-115.

Cornet, A. 1974. Essai de cartographie bioclimatique a
Madagascar. Office de la Recherche Scientifique et
Technique Outre-Mer, Paris.

Du Puy, D. & Moat, J. 1999. Madagascar phytogeographical
regions. In The orchids of Madagascar. eds. D. Du Puy,
P. Cribb, J. Bosser & J. Hermans. Kew, Richmond.

Gautier, L. 2002. Liste commentée des phanérogames
de la Réserve Spéciale de Manongarivo, Madagascar.
Dans Inventaire floristique et faunistique de la Réserve
Spéciale de Manongarivo (NW Madagascar), eds. L.
Gautier & S. M. Goodman. Boissiera, 59: 105-293.

Gautier, L., Chatelain, C., Callmander, M. W. & Phillipson
P. B. 2013. Richness, similarity and specificity of

Madagascar flora compared with sub-Saharan Africa.
Plant Ecology and Evolution, 145: 55-64.

Gautier, L., Boluda, C. G., Randriarisoa, A,
Randrianaivo, R. & Naciri, Y. 2022. Sapotaceae, nanto,
famelona. In The new natural history of Madagascar,
ed. S. M. Goodman, pp. 726-739. Princeton University
Press, Princeton.

Goodman, S. M., Raherilalao, M. J. & Wohlhauser,
S. 2018. Les aires protégées terrestres de
Madagascar: Leur histoire, description et biote / The
terrestrial protected areas of Madagascar: Their
history, description, and biota. Association Vahatra,
Antananarivo.

Guillaumet, J.-L., Betsch, J.-M. & Callmander, M. W.
2008. Renaud Paulian et le programme du CNRS
sur les hautes montagnes a Madagascar: Etage vs
domaine. Zoosystema, 30: 723-748.

Hong-Wa, C. 2016. A taxonomic revision of the genus
Noronhia (Oleaceae) in Madagascar and the Comoro
Islands. Boissiera, 70: 1-291.

Humbert, H. (ed.) 1936. Flore de Madagascar et des
Comores. Muséum national d’Histoire naturelle, Paris.

Humbert, H. 1955. Les territoires phytogéographiques de
Madagascar. Année Biologique, série 3, 31: 439-448.

IUCN. 2012. IUCN Red List categories and criteria. Version
3.1., second edition. IUCN, Gland.

IUCN. 2025. The IUCN Red List of threatened species.
Version 2024-2. [https://www.iucnredlist.org]. Accessed:
2025.

Kiedaisch, T., Gautier, L., Boluda, C. G., Poucon,
C. & Naciri, Y. Submitted. Unraveling the complex
systematics of Malagasy Donella species (Sapotaceae)
using herbarium phylogenomics. Molecular
Phylogenetics and Evolution.

Madagascar Catalogue. 2025. Catalogue of the plants
of Madagascar. Missouri Botanical Garden, St. Louis
&  Antananarivo [https://www.tropicos.org/Project/
Madagascar] Accessed: 2025.

Phillipson, P. B., Andriamahefarivo, L. D. & Lowry,
P. P. 2018. Site 7, Andrafiamena Andavakoera,
Flore / Flora. Dans Les aires protégées terrestres de
Madagascar: Leur histoire, description et biote / The
terrestrial protected areas of Madagascar: Their history,
description, and biota, eds. S. M. Goodman, M. J.
Raherilalao & S. Wohlhauser, pp. 550-552. Association
Vahatra, Antananarivo.

POWO. 2025. Plants of the world online. Facilitated by the
Royal Botanic Gardens, Kew. [https://powo.science.
kew.org]. Accessed: 2025.

Randriarisoa, A. 2023. Generic circumscription, species
delimitation and conservation in a group of rare and
endangered hardwood trees of Madagascar: The
subtribe Manilkarinae (Sapotaceae). Ph.D. thesis,
University of Geneva.

Rapp, L. 2025. Analyse biogéographique de la flore de la
parcelle humide du Parc National d’Andohahela (Sud-
Est de Madagascar). Master’s Dissertation, Université



94  Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

de Geneve et Conservatoire et Jardin botaniques de la
Ville de Geneéve.

Schatz, G. E., Lowry Il, P. P.,, Rakouth, H. N. &
Randrianaivo, R. 2021. Taxonomic studies of
Diospyros (Ebenaceae) from the Malagasy region.
VI. New species of large trees from Madagascar.
Candollea, 76: 201-236.

Tahinarivony, J. A. & Gautier, L. 2025. Combining
spatial and ecological approaches to describe the
Andrafiamena-Andavakoera Protected Harmonized
Landscape. In A floral and faunal inventory of the
Andrafiamena-Andavakoera protected area of northern
Madagascar, eds. S. M. Goodman & J. A. Tahinarivony.
Malagasy Nature, 19: 52-74.

Tahinarivony, J. A. & Goodman, S. M. 2025. Description

of the Paysage Harmonieux Protégé d’Andrafiamena-
Andavakoera, Madagascar, and the 2023 biological
inventory of the protected area. In A floral and faunal
inventory of the Andrafiamena-Andavakoera protected
area of northern Madagascar, eds. S. M. Goodman & J.

A. Tahinarivony. Malagasy Nature, 19: 1-31.

Trigui, S. 2010. Etude floristique et biogéographique des

altitudes supérieures de la Montagne d’Ambre (Nord
de Madagascar). Master’s Dissertation, Université de
Genéve et Conservatoire et Jardin botaniques de la

Ville de Genéve.



95

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

‘W L0l ‘lg/ ewelesyjezey ‘W /L€ ‘GE| BIes}oT
[(MIM “(N)M] N aN Islouag esojnpue|b eusisayue
nepui eliaisa)ue
"W £8G ‘Gz eJesyo]
¢ *ds eronsnr
W 67 ‘80T BIeS}o
Z ‘dsensnr
"Wy ‘LEZ BIESIOT W LLE ‘6L BlES)eT
T "ds eionsne
“Jelonsne
wwi9/e /) 97 LW Ley ‘0Ll 9Z
(Au) -ds esso|bos|
"1s180 esso|bos|
W 67 ‘21T esesion
Z 'ds se1se0dAH
W 67 ‘012 eiesio
T "ds sa1s00dAH
"gsifes sa1sa0dAH
W 8Z€ ‘08T eJesio
[asl N anN Jsiouag (ax3en) 1ax1e|o aislioyasia
S99 91S110Y9asAQ
‘W L0l ‘vzL ewelesjyezey
"dosjosjed (MM “(N)M ‘as ‘0 ‘3] I aN 'stopuy 1 () eonabueh eiseisAsy
awn|g eisei1sAsy
‘w /€9 Ly 9z
T 'ds sajosiuy
‘W /LE /2| eles)a '6/81L) [9lUBQ W 00 ‘8.8 ) I9lUEeq
[asI aN oAelg-UlLEI B BIES)OT ‘|Slueq ‘4 ‘L SNadeLodqns sajosiuy
S99 So10SIuyY

geodeyluedy

‘BAOJeALINg BuBZNZ g7 ‘AuoAlieulye] Aleyeuopuy sinboer :ry 'Jelselo) 80IAI8S (4S
‘Jonnen juaineT 197 ‘epnjog Uejes) soje) g9 :SMOJ|0) SB SI0}09]|00 UIeW JO UOHBIASI]JY "8U0o)SaWi| U0 SUOII08||00 10} , pue ‘epniijje ‘Jequinu Jojos|j00 Y)IM S80ualinooQ enbojeien
JeosebBepe|y 8y} Mo||0} SUONBIABIQJE PJepuUB)s Joyine pue ainiejouswoN "(3xe) 8y} ul suoneue|dxs pue suoneirsiqge) Jeosebepe|y Jo salio}lle) olydesbosbojAyd urew ur uongLysip
pue ‘uonnguisip apIMpliom ‘AloBsieo 1ealyy NN :(seloads paljjuspl o)) Yim eisoyeAepuUY BusWelelpuy,p 9681014 XnaluowleH abesked ay) jo swiadsolbue ay) Jo 1si7 *| Xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

96

[S “(MIM ‘(N)M ‘as] N

"yoheg wo) S ‘(MIM ‘(N)M ‘Ol N

lasl N
EIRL

[(N)M O ‘Il N

(MM “(N)M ‘asS] N

[(N)M] N

[(N)M O Il N

oN

N

NA

1IN

nA

1IN

3N

o8

WW GeY /2L O W GhE ‘65081 990
laulad ‘H eanea|is eiednod
"'SSNC Xd "wwo) elednod
"W G8E ‘GBI MYL ‘W 08¢ ‘92081 990
uoinde) (anbeidg) elajiwiwinb eAredlnoiado
91113 "H eAieolnaiado
‘WGP ‘9€Z NORING
(Au) -ds eliwreyeiqy

‘W 009 LELL MVL /Y681 4S ‘W 0G ‘LOZL OAlBUBLIpUBY ‘W 0L ‘€8ES DT -W 096G ‘2/Z BJeS)e -W /LE ‘|6l elesieT

AIMOT % "uelpuey SIsuaueliques elwreyeiqy
"W 096G ‘9/Z BJeS)OT ‘W /L€ ‘Gy| elesie]
Aimo g "uenpuey ('|bu3) epnu elweyeiqy
W OLE ‘GOLL MVL ‘W 06€ ‘89¥SG O ‘W G ‘ZEHS O
AimoT % “ueupuey liuoinded elweyeiqy
AIMOT % "uelipuey eiweyeIgY
aeaoeipiedeuy
"W Gz ‘6802 O ‘W 0ZY ‘9802 D1 ‘W 09€ ‘G20L O
‘lireg mpueigaplly sisdoiyoold
‘|ireg sisdojooid
aeaoelleyosy
“(Au) w261 ‘€9 7 {(AU) W LOL ‘LL. Bwees)jeZEY
"]J9pul sSnuao
‘W Lzy ‘081 9z
('40) "ds eyjjeny
Jeljleny
W $6¥ ‘607 elesio
‘lireg npJeyou eulindod
|ireg euiindod
‘W 80§ ‘/88 eweles)jezey
1siouag e.JojJIouIn elouopuspy
‘IIBA BIOUOpPUSN

Quns —gkadeyluedy
(panunuod) *} xipuaddy



97

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(MM “(N)M “‘as] N

(MM “(N)M ‘as ‘3] N

[(AMIM “(N)M ‘aS] N

[(AMM “(N)M] N

[(N)M ‘as ‘0 ‘I

[0 3l

"dosjued [(M)M ‘(N)M] N

[(N)M ‘as ‘D ‘3]

[S ‘(MM (N)M]I IN

3N

3N

3N

0N

3N

0N

0N

0N

0N

W 9/€ ‘20l 92
(Au) “ds elrenn
W Z6Y ‘6. 9Z ‘W GZ€ ‘9,081 990
ul0Ja@ % "INk 7 lipJequio] BUeAn
] euean
‘W 806 ‘|88 ewelesjezey
(Au) “ds sIxeloyiueuo
‘W L0l ‘Gl eweles)jezey W 0Sy ‘160 O
opJaA (‘[reg) esojid sixejoyijueuolp
"W 89¢ ‘GG 9z
"0pJIaA (S|91Q) eISORI SIXRI0YIUBUON
‘|Ireg sixeloyiueuo
W GZ€ ‘6LLL O W GG¥ ‘¢GL plodoaT
nysemoey) (s|aiq) 1o1usay eyuelagnH
nysemoeys eyuelaqnH
W 0b¥ ‘6991 VL
s|e1g snijojqew sAnogeuy
19°H sAnogeny
‘W 009 ‘SIq 9€/1 VL ‘Wi L0l ‘60 ewelesyjezey ‘W 0G ‘96)) OAlBUBLPUEY ‘W Ol ‘08ES O
sewoy] a7 (*|1ieg) npessab einequuy
s[a1g elAequy
okeodkuouuy
W 0.6 'Ly 92
uosuped sioinp seipuods
"7 selpuods
'ZLS61 4S '0v68L IS ‘6681 4S ‘W 06€ ‘69¥S O
Jauiad "H (r1bu3) nsrenoyl snyy
"W G9G ‘ZZHS O
Jaulad "H (18younon) ualuad snyy
1 snyy
W gss ‘Ll gz
T 'ds eiuednod

aNns — geaderIpIedeuy
(penunuod) "} xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

98

[as ‘Ol N

(MM “(N)M “‘as] N

"donosied [S ‘(M)M ‘(N)M ‘as ‘0 ‘Il N

"W G ‘00 Bweles)ezey ‘W S ‘61| OAleUBLPURY /€98 Jouiad

aN Jal1ad "H @ "wing sijixa eiydiopuer

'0Q'v elydjopue
‘W GG¥ ‘80081 99
Z 'ds wnyoueuli)
W 0G€E ‘¥l MYL
(1ouBd "H 9 "wnp (JaLudd "H ¥ ‘wnr) wmedldwi 'jo) | 'ds wnyosueuA)
"7 wnyosueuk)
W 6ee ‘28 g7

N ‘auo09( xa Jalog sisualeasebepew eibo1s01dAID

19y eibaisoidAin
W /1 ‘v16 ewejesjjezey
(Au) ds elaqIaD

W £0S ‘G 97 -.W 2GS ‘LLL 97 W 0Z€ '9G/L VL W SYE ‘YS9l MVL -.W G6Y ‘9ZrS O W G ‘ZGL noning

a1 "7 seybuew eiaqiad
" elaqia)d
‘W 18€ ‘6

g7 ‘W ggy 29 97 W 09€ ‘S2/L VL ‘W 00G ‘8691 MVL ‘W $G ‘GgZl OAleuBlipUBY ‘W 82§ ‘Y6 BIBJRIPUOIONEY ‘W GOY ‘06ES DT W ZE¥ ‘GEL Plodo ‘Wi GgE ‘2108l 990

‘dosjosred [[(MIM ‘(N)M ‘as ‘D ‘1 N

[(N)M ‘as ‘0 ‘3] W

[(N)M ‘asI N

[(N)M ‘as N

o) "7 wnreulds essue)
Jessie)
aeadruAoody
‘WolLE ‘e 9z W /L ‘pEL eles}a] W Zey ‘gZL plodog W ¢/ ‘601 plodos
o) ‘uuag (lyeA) siwloyiay elojydy
‘uuag ("0q) elojydy
araoelo|ydy

‘W 89e ‘LGl g7
1IN s|aig sisuanLewaq eldojAx
‘WGLE ‘LLYS O W ¥ ‘8ET euesio]
N3 uaJpneldy| g ooeAe) sisualueque eidojAx
"7 eidojAx

auns — geadeUOUUY
(panunuod) *} xipuaddy



99

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

‘W 89¢ ‘€§l g7
[(N)M ‘as ‘0 3] IN anN OB} BI[OjLIESUI| SUOWEIDS
19°Y auoweoss
‘W g9e ‘LGl g7 W 01€ ‘€0ZL MVL ‘W 00} ‘068 UOSOAOIEY ‘W G8Y ‘LOYS OT ‘W 09¢€ ‘0€08) 990
[(N)W ‘as] N o) "0 'V BIOYISNIQO BljoANEY
"] eyyjoAney
"W 0S¢ ‘96€S O
T 'ds eiauelo9|d
‘W 996 ‘0€ 97 ‘W S ‘€802 D1
[S “(M)M (N)M ‘as ‘O ‘Il N 3N INYDS B W0y lisIenoyl elaueds|d
slenoy] elauelda|d
‘W /96 ‘L€ 97 ‘W $6¥ ‘9 eJes}a
‘wod [(MIM (N)M ‘as ‘0 ‘I N o) "quamnaa (ax1eA) ediesoiyifis eiydled
BIDAIT BIYDIad
W 0.¥ ‘G0z eJes}o
[(MIM “(N)M] N o} ayieA wnuelbiaquaini wnipodAysed
‘|pui] wnipodAyoed
‘W 6% ‘€0} plodoaT

[(N)M ‘as N o) ‘0@ "V e1e|0adue| eISeyualedsely
"W 00} ‘¥68 UOSOAO)EY ‘W OEE ‘890/ DT ‘W 09G /9T BIeS}OT ‘W 61 ‘ST BILS}OT ‘W gey ‘LEL Plodo9T (W GOG ‘612 NOWIND

BV “yoheg rwo) (MM ‘(N)M ‘as O ‘Il N anN "0d 'V suddsalogie eiseyualeosey
‘W 09¢ ‘60%S 971

(MM ‘asl N aN ‘0@ "V eljoynsnbue eiseyuasedssep

'O’V elseyuasedsep
W GLY ‘YS¥S O
‘wo? s ‘(MIM ‘(N)M ‘Ol N aN 'aud9(J Sisualeosehepew eluapelda
'2u2a( eluapeidan
‘W /L€ ‘20z eJes)e (W /Lg ‘Zyl eles)oT iw gey ‘gel plodogT
(ebBewi pamaia uo paseq) g ‘ds eiydjopue]
‘W yGp ‘g€ NORIND
(ebewi pamaln uo paseq “ibxie (iod) eljopiAw Jo) | "ds eiydjopue

auns — geadruAoody
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

100

[(N)M ‘as] N

(MM “(N)M] N

(MM “(N)M “‘as] N

"yokeg wo s ‘(MIM ‘(N)M ‘as ‘D ‘Tl N

(MM “(N)M] N

[S ‘(MM “(N)MI IN

(MM “(N)M ‘aS] N

N3

nA

N

o8

N

N

o8

W 09€ ‘€T MVL
‘wne asuauedsebiepew uolAydaje)d
‘wnr uolAydejied
W GG ‘€L 97 W 09€ ‘2T MVL
Jaubog g "quay| ¥ ‘NeH euelue snjeydoydiowy
*auos9(g xa@ awn|g snjreydoydiowy
oeadely
WWoLe ‘eLLL PYL
‘Ireg eues|jiniad esojooeuy
awn|g esojooeuy

aeaoripueldy
'¢€68 Jvulad
'0Q 'V X8 lalog sapioa)jod eurluowarUIagR ]
W Z6G ‘9/ 97 ‘W 00l ‘168 UOSOAOleY
uoydlid ealed|ed eueljuowaruiage]
‘71 euejuowseulage
W 6EE ‘G8 97 W 09¢€ Y2/l ML
‘lireg nuinlog snyueydons
"0d snyiueydons
‘W 0zy ‘88081 490
T "ds eibeisoueydals
‘W $0¢ ‘2lg 97 ‘W G8¢ ‘€891 MVL LGSPZ 4S ‘W 00l ‘868 UOSOAOJEY ‘W |LQ ‘/91] OAlEUBLIpUBY
‘lIreg npueigaplly eibaisoueydans
‘1Ireg eibarsoueydals
W 0Z¢€ ‘GS/1 ML
Z 'ds sauowreoss

‘W 0gE ‘26€S O
(reude( eIj049]0 *J0) | *ds sauowedas

auns — geadeuAoody
(panunuod) *} xipuaddy



101

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M ‘as ‘0 ‘3l W

‘wo) [(M)M O ‘I N

[(AMIM “(N)M ‘as ‘O] N

[as ‘Ol N

[(AMIM “(N)M] N

3N

o8

a1

1IN

N

‘w/le L)) esesia
HoquinH (HequwinH) erellas eipeisd
"PII'M X@ "boer eipeisd
‘w009 ‘LELL MVL
(uaqwiny epAydotoiw “ye) | -ds evuaejAyoe.g
W 096G ‘€S 97
waqwinH ('DQ) eJoyiwel eusejfyoeig

‘W 08E ‘6891 MVL ‘W /L€ ‘06 eies)a
uagwinH euelaw eusejAyoeig

19 Y euar|Ayoelig
okodRIO]ISY
‘W B¢ ‘66 PlodoaT ‘W yGy 262 NOWND
(Au) ds euaeoeliq

W Gg/ ‘66081 990
Z 'ds euaeoeiq

W 0/G ‘8Y 97 *,W 9/G ‘eZ) 9Z ‘W /L€ ‘8] BIES}OT W G8E 2908} 99D ‘W 0L€ ‘2Z08) 990
T "ds euaeoelq
] X8 "pueA rU3RIRIJ
"W G0S ‘¢GZ NORIND
‘((au) Joxeg X0 Jalog sniejjauibea “ye) | "ds snberedsy
71 snbBeredsy
aeaoeheledsy
‘W oLy ‘86 97
T "ds sisdAQ
"Me\ X3 eyuolopN sisdAQ
okodkialy
"W 0Z/ ‘8EPS O ‘W gSS ‘G¥Z NORIND
swueH (e)elq) sisuagissou selasAjod
"W GOE ‘89) g7 ‘W 0FE ‘€GHS OT ‘W gep ‘L) plodogT iw 08¢ ‘vZ08L 999
IpJeulag (‘waasg) NUIAIOQg Se1asAjod
"1S104'9 % "1S104°Y'[ SelosA|od
okaodel|ely

(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

102

[(N)M] N

[(N)M ‘as] N

[(N)M] N

[(N)M ‘as] N

[(N)M] N

[(N)M ‘as] N

[(N)M ‘as N

aN

aN

3N

N3

3aN

o8

aN

‘W oye ‘1202 D1
‘lIreg uaiulag wniua120||Ayd
‘lireg wniua1do|jAyd
‘W BEY ‘GE AZ ‘W 06€ ‘L¥| 92
T "ds uoiyue|Ayd
"0 uoiyne||Ayd
W 00S ‘L€ 97
‘lireg lipleyoL euse|yolad
‘lireg euse|ydliad
W €96 ‘06 97
T 'ds eopueula-
"M|9/\\ BOpURUISH
‘W GHe ‘€20 O
T "ds ea|0D
‘weLs ‘ze az
peng g uosdi|iiyd "wjed (uosdijjiyd 3 “wjied) Nuosonorel esj0d
Jalog eajo)d
araoeiuoublg
W /G ‘Gzl az
Jalad "H esoiagn) suaneduw|
7 suanedw|
gealdeulwes|ed
"W 00} ‘¥06 UOSOAOIEY ‘W G ‘ZZZ) OAleueLpUBY ‘W OGS ‘€FYS O
‘InL edredoAqgue eladolalsy
sienoy] eladolaisy
m.mwo.m_wn_ok_muwd\
‘W /LE ‘9L esesje]
(Meqwiny (Mequiny) erewenbsne| ‘ye) | “ds BIUOUISA
‘W 8G ‘90/ ewees)jezey $GL¢ Jaluad (W G8E ‘9.0L O ‘W L€ ‘OFL elesio
‘AIJO eloydojeydad eluoulap
"g@4YdS BIUOUIBA

olns — geadkII]SY
(panunuod) *} xipuaddy



103

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(MM “(N)W “as] N
[S “(MIM “(N)M] N
(N N

(MM (N IN

[(N)M] N

(MM “(N)M “‘as] N

[(N)M ‘as N

[(N)M] N

[(N)M ‘as] N

(MM “(N)M ‘as ‘TTIN

AN

0N

nA

nA

‘w /€9 ‘0v 92
T "ds sgjpwApig
slenoyl sajpwApIq
oeadexng
‘W §G ‘g0, eweles)yjezey
(Au) -ds eioydiwwio)
"W 0P€ ‘0GZ} MVL ‘W GGl ‘9601 OAleuelpuey
laulad 'H eosipoise| eioydiuwo)d
"W G8E ‘860 O
"|Bu3 eljoyipuelb eioydiLuwod
W 00v ‘92 O
uojnoonep-jop.ieg liuoinded eioydiuwod
W /1 ‘L6 eweesliezey :1qnop YiIMm pajeldoosse uswioads “,GiE | OAleuelpuRy
Jaluad "H Arele eioydiwwo)d

»W €96 ‘61 97 W OvY ‘1291 VL ‘W /8 ‘661 OlOSBUBLIPUBY ., W 06€E ‘GZLL DT W G0¥ ‘€0LL DT -W 09€ ‘LL¥S DT ‘W GEE ‘67081 990

nA

N

nA

nA

nA

NA

0.y R Y9ay) (Aote ‘4- 1) sisuaurieyue eioydiluwod
‘boer eioydiwwo)d
‘W €0/ ‘0lg 97 :682-Y-1¢ 4S ‘W ¥G¥ ‘9G¥ OAlBUBLIpURY ‘W 0ZE ‘0L O
"1Bu3 wnuoyyNw wnleue)
"7 wnueue)
'9/G61 4S ‘G266 4S W G0G ‘€0¥S O ‘W 08¢ ‘G208l 990
‘wijezey g Jaivg ‘uiny] (uoinde)) sisualiedsebepew eaqo|iquy
uoinded vagojiquy
okeodelosing
W Z6G ‘G 97 W 08¢ ‘€21 DT
uoinde) wnuojjibuo wnuwisdsoslo}s

"W 09€ 92/ MYL ‘W G0G ‘€GZ NOWIN
Jaiad "H (*|reg) mpueigap|iy wnwliadsoalals
‘weyd wnwiadsosalsls
‘W /Y79 8Z W GLE *LL0L D1
Jaulad "H ("[I1eg) nuinioq esjooopoyy
‘lireg eaj0d0poyy

auns — geaoeiuoubig
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

104

(MM “(N)M] N

‘donosied S ‘(M)M ‘(N)M ‘as ‘D ‘Il N

(MM “(N)M] N

[(AMIM “(N)M] N

[(AMIM “(N)M “‘as] N

[(AMIM “(N)M “‘as] N

[(AMIM “(N)M “‘as] N

‘W /LE ‘26| elesje]
(40) "ds wniyoey L
noT wniyaejiyl
W /G ‘GgG ojoseuelpuey LW y6y ‘GlLg eJes}o
aN "1sno\-lpeH edredoipulfo enisen
"}SSI04 enJde\

aeadeledde)
‘welLs 'velL az
D7 awn|g (1) ajewuaLo vwall
"JIno ewall
W 6y ‘€1Z eies)a
o1 Ao epyiq sped
181180
gkeagdke(geuue)d
‘91681 4S
(Au) -ds erwisowreuul)

"W 096G ‘9SG g7 *.W 0¥§ ‘8L¥S O ‘W 08¢ ‘€208) €90
IN T "ds rwisowreuul)

‘[Ileg ewsowreuul)
geade||aue)d

‘wgey ‘el plodogn
(Au) -ds eawiwe

"W 09S ‘89 BJes}o :3gNop YJIm pajerdosse uswioads "W 0Ly ‘¥8EeS O

3N Suana)S ‘4 d (1eLuad "H) erelound eawiwelp
"] eawwep
"W 00 ‘106 UOSOAOIEY (W 00} ‘668 UOSOAOIEY (W Hi ‘860L OAleUElipUBY ‘W G8S ‘€6ES O ‘W GG ‘60081 990
N3 SUBA8]S "4 ‘'d WNsoalulaA wnjjAydoje)d
‘W /LE ‘96| esesieoT
nA Jalad % ‘wne suapadal wnjlAydored
"7 wnjjAydofen

aeaoe||Aydoed
(panunuod) *} xipuaddy



105

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M ‘as ‘3] N

(MM “(N)M] N

(MM “(N)M ‘asS] N

(MM “(N)M ‘as] N

W (MM (N)M ‘as D ‘Il IN

[(N)M ‘as 0 ‘3]

[(AMIM “(N)M “‘as] N

ny cwod (MM ‘(N)M ‘as ‘0 ‘Il IN

NA

o)

aN

o8

3N

a1

3N

0N

"W 0S ‘0021 OAleueLpuBY ‘W G9 ‘L] plodoaT
siaboy 'S "7 @ Aousamg 4 (euel] @ "youe|d) SpIOWAUOAS BIulDIR
"W 866 ‘€0z 9Z
s1ab0y 'S "7 9 Aousamg A\ d (JaLudd "H ¥ ‘wnr) ejod1ojed eiuloie
] eluloses
okadeISN|D
‘W L0l ‘gl ewelesyjezey W 6 ‘'G6LL OAleuelpuey ‘W Gey ‘PEES O ‘W 0EE ‘¥108L 990
T "ds esjayL
sienoy] elldyl
‘W 08¢ ‘6G1 9Z ‘W 00| ‘288 UOsoAoley ‘Wi OLE ‘2208l 99D
‘lireg xa uiniog esolod euabuelo
*SSNP X3 "Wwo) eliabuelo
araorUR|RqOSAIYD
W GEG ‘€€ 9T LW GLY ‘GGG O
| Jopul aeaoeised)
"19pul snuao
W OLE 201 PYL
'0Q (‘we) sisualeosebepew eloees
elderes
‘W 09€ ‘ZLPS O ‘W /1€ ‘p8T eles}a] ‘W 0z ‘68081 990
"WYOH O ®elaqI eipJeakjod
‘W /LE ‘Le) eses)aT
"WYUOH "O Sljelale| eipieakjod
'0Q eipteshjod
WW LG 'GZYS O ‘W LGS ‘€97 BIeS}OT W LLE ‘L) elesje]
's907 (*quny]) wnaidoiyiee uojAxonsAiN
‘yhkaz 9 ‘P93 uojAxonsAN
‘W 80§ ‘€68 eweesijezey
(Au) ds eixaig
"W Gz6 /61 97
T "ds eixalg
sienoy] Xa BYUOUION eiIxalg

okadrellSe|a)
(panunuod) *} xipuaddy



106  Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[S “(MIM “(N)M] N
lasl N

(MM “(N)M] N

(MM D] N

ose [(M)M ‘(N)M ‘as ‘D ‘Il N

[as ‘Ol N

[(N)M ‘as ‘0 ‘3l N

[(N)M ‘as ‘0 ‘3l N

(MM “(N)M ‘as ‘TTIN

o8

N4

N

aN

3aN

N3

nA

o8

1IN

‘WOoLe '8ELL MVL W GLG ‘98081 990
Z 'ds eleuiwial

W G6Y ‘0€LL O
T “ds eleuiwia)

W Ove 'LGLL MVL ‘W ZG 'L6EL ONleuBLpUEY
Jaulad 'H eljiAydodon eijeuiwial

'G¥681 4S ‘W /8 ‘00§ Oloseuelpuey ‘W O ‘60 elejeipuoloyey :,W 9/ ‘9| NopINg

"IN e1d|nasxa eieuiwia ]

‘W OLE ‘BELL MVL 3GNOP UM pajeloosse uswioads *,W G ‘yGL NoRIND

lallad 'H ©|0219]ed eljeuiwla]
Jeleulwial
‘W GyE ‘25081 990
T "ds wn.iqwo)d
W e/g ‘16 g9Z LW 9E ‘961 97
pupjbuop (Jayeg) wniejlequingns wnlaiquo)
‘w00l .wa UOSOAQ]EY
‘we (‘uuoS) WNaulvd09 WNIvIquo)
14907 WnN1diquo)d
okoldklalqu o)
(AU) "W Q01 ‘206 UOSOAOIRY
"19pul snua
‘W gey ‘el plodoo
(Au) “ds eluoydwAs
‘W 0ZE ‘820 O W €GE ‘GhYS O
J9yeg eyjuebijo eluoydwAs
‘W 0¥ ‘26 9Z ‘W GBE 1608} 990
Jaluad "H sieaul| eluoydwAs
‘I'7eluoydwAs
"W 8Z§ ‘68Y EJejeipuojodey
(s1eboy ‘g "7 % ABusamg 4 sisuauiydnep "ye) | ‘ds eiuiores
‘W /€9 ‘Z¥ 9Z ‘W GG ‘Gl plodogT
Jallad "H % "wNf BSOINLIBA BlUIDIRD
‘WLl ‘g8l 9z ‘W LLg ‘eGl eles)o]
anbsap (euel] B ‘youe|d) 19]In1ad eluinIes)

alIns — graJRISN|D
(panunuod) *| xipuaddy



107

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[as'0oalin

WY (MM (N)MW ‘as Ol N

WY (MM (N)MW “‘asT N

Wy [(N)M ‘as ‘0 ‘3l

Wy -osepy wo) ([(N)M ‘as ‘0 ‘Il N

"donosied [(M)M ‘(N)M D ‘Il N

o)

3N

o8

o8

E\

o1

‘W0z ‘9eYS O
siaboy 'S "7 % pJojpesg r (‘|n1) eueusloq ejAydoiaird
1974 e||Aydoliaid
geadeluound
‘W 8§ 'O/ eweles)yezey
'} Jol|leH (AsioyD) sijigeroads ejweuog
sienoy] elweuog
99 IB|NA|OAUOD

W LG ZEL 97 W OVE ‘6591 MVL -W 001 ‘206 UOSOAOIERY W GEE ‘690 O

||reg sifelusalio eainoy
|1gNy eainoy
‘W O ‘/26 BUBSEBIPUBUOIONEY ‘W GFZ ‘86 PI0d09T ‘W GZE ‘8E08L 99D
T "ds snyuedy|3
"})O0O0H snyiuedi||3
‘W G ‘L g Nopng
(Au) ds snsau)
"W OVE ‘2/¥S O W 0Ly ‘62€5 O
‘we epjAydAjod snsau)d
"'SSN[ s1Isau)
‘W zey ‘ggl plodog
‘Ineg (‘we) eukbeiuad eor|aby
"youe|d xa °|os eae|aby
okodkeJleuuo)d
W 8Ly ‘6Ll 97
ueualg (Jyea) xajdwis eiuuepiniy
a|AoYy eluuepinp
W 8GG ‘L0Z 9Z
("7 e10010 "ye) | "ds eulWWO)
"Jeulpwwo)
gkadkUul|sww0o)

(panunuod) *| xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

108

[(N)M] N
"‘woD [(MIM (N)M ‘asl N

[(N)M] N

[(N)M] N

[(AMIM “(N)M] N

Wy cwod [(M)M ‘(N)M ‘as ‘0 ‘Il IN

‘doJjued :[qs ‘0 ‘II N

[(N)M ‘as ‘0 ‘alIn

‘wso) [0 Il IN

nA

0N

nA

N3

a1

o8

o8

0N

0N

W 0/S ‘8LL 9Z W 80T ‘0GE| OAleueLpuey
AImoT R Z1eyoS "3 'O ‘ueul "9 "y X8 uoinde) eioydoiuolyd solhdsoiq
‘W gey gyl plodoan
Jaulad 'H (*|reg) eueusiuiaqg soiAdsoiq
W GZG ‘v g7
AmoT g zjeyos "3 ‘9 aeururlisiue solAdsoiq
"7 solAdsoiqg
okadkua(d
"W GOS ‘§GZ nonino
UJIAA BURASONQ ©3109S01g
"7 ea109s0IQ
9kodkal03S0IJd
‘W LLe ‘el gZ ‘W 00} ‘€06 Uosoroley
neuayong biaqualni viasenal
"] elaoena]
okaldelu9||Id
‘W 0¥ ‘0802 O
"llod asualeasebepew wnjeiadeyaiq
slenoyl wnpeladeysiqg
aeade|eladeyolq
‘(epnjog D abew) psoodal ybig
‘q4N (-7) sueoas eL”|OS
‘WGLY ‘8LLL O W 08E ‘L0YS O
"Wy easol elg|as
sniblag rd ela|as
‘W 08¢ ‘80%S O
aleo (Jyep) esobnu eiodsoyouAyy
Iyea eiodsoyoulyy

WGLY ‘L/¥S O
T 'ds xare)
7 XaJ1e)d

aeadeladAD
(panunuod) *} xipuaddy



109

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[((AmIMI N

[as]

[0 3l

[((MIM ‘as] N

(MM “(N)A] N

[(N)W “as “0 ‘3] N
[(N)ImI

(MM “(N)M ‘as 0 ‘3l N
[(N)MmI

‘woD [(MIM ‘(N)M ‘as] N

d0

aN

o8

N3

o8

N

N4

a1

NA

3N

‘W /LE ‘g9l Bles)oT W /Lg ‘€9| BleS)OT W /L€ ‘29| eles)oT
(Au) -ds soiAdsoig
‘W 18 ‘LYl OAleUBLIDUBY ‘W /G ‘GOl OAleuBLpUEY
9 "ds soiAdsoig
W OvY ‘2291 MYL
G "ds soiAdsoig
‘W 009 ‘vELL MVL
¥ "ds soiAdsoiq
"W GBE ‘20LL O
¢ "ds soiAdsoig
‘W Ove ‘¥60L O
Z 'ds soiAdsoiq
‘W 09€ ‘0042 O 3ANOP Yym pajerdosse uswioads "W GeE ‘€60 O
T "ds soiAdsoiq
‘W Syy ‘2l 9z
Jaulad 'H sineulgns solAdsolg
‘W ¥ ‘L0L) OAleUBLpUEY ‘W 61 L6 Plod0DT]
se| % AIMoT ‘Z1eyos 3 ‘9 I0AlRURLIpUR) SolAdsolg
‘W 116 ‘ee g7
AimoT ® z1eyog "3 ‘o suenbueipenb soiAdsoiq
‘W GG ‘LG plodoo
Jaulad "H eone|blad solAdsoiq
(ebew! pamalA uo paseq) W GG¢ ‘051 PlododT 3gnop Yim pajerdosse uswidads "W zzy ‘gl g7
AimoT g z1eyds ‘3 o (Jallad "H) sapioulde|o soiAdsoiq
‘W 08¢ ‘2891 MNVL ‘W 0L ‘G8€S O
Jallad 'H esnj20 solihdsoiq
W 0SG€ ‘67l MVL ‘W 90T /8¢ euoelelpuojoyey
AImoT % z1eyosS "3 "9 ‘oaleuelipuey ‘yinoxey ‘N ‘H Apuejew soiAdsoiq
'0S68) 4S ‘W €/Z ‘0Ll plodosaT W yS ‘YEZ NORIND
wialH xa uinlog sijifisojdey solAdsoig
‘W oge ‘2902 O ‘W 0.L€ ‘8208) 990
AmoT % Z1eYoS "3 "9 eIjojisseld solAdsoiq
W G8E ‘¥89| MVL ‘W /G '/0L) OAleUELpUEY
uJalH sisuaiowod solhdsoig

euns -~ g9 IrUS (]
(penunuod) "1 xipuaddy



110  Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M] N

[(AMIM (N O IN

WY wod (MM ‘(N)M ‘as ‘Il

(MM “(N)M D 3] N

[(N)M ‘asI N

yy osepy wo) (MM (N)M ‘as ‘D ‘3l

[(AMIM “(N)M] N

3N

3aN

o8

3aN

NA

N

nA

‘W Gee ‘/y08) 990
[81pJeD g oJajuol ‘| (upuea) ApoAeusw eydAjeoy
"1 eydAeay
araoriqioydn3
‘W Zey ‘0v ) plodooT ‘w zey ‘621 plodogT
(Au) ds winjAxoiyAig
‘W 09¢ €08} 890
(‘neD wnauibnuay “ye) g “ds wnjAxoiyrAig
W 0G€ ‘SY.L MVL
(1alog wnoaoue| “ye)  "ds wnjAxoiyifig
"W 856 ‘v0Z 92
(‘ireg winsoqwAi09 “ye) ¢ ‘ds wnjAxoiyifig
W 08€ ‘1ZLL 91
(reg 19)1n18d “ye) z “ds wnjAxoiyiAig
W €96 ‘202 92
T "ds wnjAxoiyAig
"W GEE '260L O
Jalad "H wnjiydolax wnjAxoiyifig
‘W LLE ‘PPl 92 LW GZE ‘Y0L 9Z ‘W 00) ‘€68 UOSOAOlEY
1alog sopejoAre|d wnjAxoiypAig
‘W oLy ‘6zl 9Z
laulad ‘H asuaeueseyue ‘dsgns
Jayeg nprensh wnjAxoiyAig
W GG ‘¥8 g7 LW 926 ‘861 9Z LW GG ‘¥91S O
‘lireg winijoyiayod wnjAxoiyilig
aumolgd wnjAxoiyrfig
aeaoe|AxoayjAig
W 6Ye ‘vil 9z
‘uuoy] esowAd enaiy3
aumoligd enaiyg
"W 90Z ‘88¢€ euOEleIpUOIONEY
Buiyospoo % "IN 'S r (IIIA *S 1) Ivege) eualinog
aumoligd elalinog

aeaoellaiyg

(panunuod) *} xipuaddy



111

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

"W 00S ‘G691 MvL
G ‘ds uojoiD
"W G8E '660L O
¥ "ds uojoiD
‘woz/ ‘98l 9z
(lireg xa *gasu9 snueAuual -ye) ¢ -ds uo101D

‘W ove ‘v208) €99
(1reg smeaidsinalg °jo) z "ds uolold

W Z0Y ‘26 927

T 'ds uojoiD
"W 00 ‘9z 3 ueA

[(N)M D] N N3 1IPUBST WNJRLI0S U004
‘W 00 ‘GZTT @3 ueA

[(N)M] N anN Auiag '3 'd % "|nuIey] SisuaLefeyes uojolD
‘(aBew! pamalA Uo paseq) W /GG ‘L9z BIES}ST :GNOP YlM PaJeIoosSe Uawioads W L9g ‘vE 97 ‘W ZLG ‘L€ §Z ‘W 006 ‘/ZiL 93 ueA

[(N)M] anN ‘|feg snyepnu U001
‘W /LE ‘0E) elesje]

[(N)Mm Ol N anN ‘|leg (‘|1eg) snueluIAIog uojoiD
"W OLE ‘60LL MVL W GEE ‘8591 MVL W 08E ‘ZZh. O LW 6y ‘12T BlesieT

(MM “(N)M] N oy ‘|Ireg 1usIuIaq U004
W €96 ‘89 §Z W 0vE ‘0991 VL

(MM “(N)M] N aN LIpUeaT SnueJewad uojoid
‘W g9 ‘GL} podoaT

(MM “(N)M ‘as ‘TTIN 21 ‘reg auydepoiAbre uo101D

*7 U030ID

W GGy ‘Z0LL O LW b6y ‘LLZ BJes|aT ‘W Ove 6108} 890

(MM (N N NnA uosiay4o eibajul eiajenwobiy

xed eJa|jonwobiy
W gLy ‘gL 97
‘wo) [(MIM (N)M ‘as] N aN ‘|Ireg e[eydasoona| Buse|YI0UIPY
‘[l1eg X uiAlog euae|yoouspy
‘W g9y ‘L 97 ‘W SOF ‘6502 91
‘wo) [(MIM ‘(N)M ‘as 0 ‘I N anN |Ireg xa uinlog ejjAydoin eydAjeoy
auns — geaoeigioydng
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

112

[(AMIM “(N)M ‘as ‘D ‘Il IN

(AWM “(N)M] N

(MM “(N)M] N

[(N)M ‘as ‘31 N

[(N)M] N

[S ‘(MM “(N)M Ol IN

[S ‘(MM “(N)M O] IN

N

o8

1IN

3N

N4

3N

3N

"W 96 ‘66501 4S ‘W G8% ‘20¥S O
‘|Ireg saploluoinoq ebueresey

sienoy] ebuelreoep
W 8¢ ‘€6 97 ‘W G¥E ‘85081 9D
lipuea 1aLad BIass0l9)
lIpuea] BISSS0ID
W 0S¢ ‘€v.l ML
"Wg-"[opey stejndns enoAio
"B eIIOAID
W Gz ‘99l rvL
T "ds ele2209x3
W Y€ ‘GLL g7
‘Bay InN (1reg) sisuaeosebepew eLIR2909X]
"] e1ed2909x3
"W GEE "B LG9 VL
T "ds eiqioydn3g
W 0/S ‘9 9Z W 0S¥ ‘9991 MVL ‘W 80S ‘006 eWees)jezey
AimoT % Jougny "X lisuewlansey eigloydng
"Jelqioydng
‘W 00 ‘968 Uosonoley
By "IN ereusa1gns eidweyossjeq
‘W 86€ ‘691 9Z
‘|Ireg eljoyipiews|d eidweyossfeq
71 eidweyosseg
‘W 80S ‘888 ewEles)jezey ‘W 00| ‘788 UOSOAO)eY ‘W GLY ‘81S O
(Au) “ds uol01D
‘W /LE ‘2E| eles)aT
((eBewl pamalA uo paseq) *|jieg anbuow °Jo) g “ds uo101D
wWoLe ‘vLLL MVYL
) "ds uojol1D
‘W ¥6Y ‘9pg elesio (W LLg ‘€¢| eles}oT
(‘(nuiey ® 83 ueA A\ "g ‘Aleg "3 ‘4 sidajoaldno *}2) 9 *ds u0104D

auns — geaoeigioydng
(panunuod) *} xipuaddy



113

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(N N

[(AMIM “(N)M “‘as] N

[(AMM] N

[(AMIM “(N)MT N

(MM “(N)M ‘aS] N
(MM “(N)M ‘as] N

(MM “(N)M] N

[(N)M] N

(MM “(N)M “‘as ‘D ‘Il IN

WY (MM (N)MW ‘asT N

3N

a1

o1

o1

o8

o8

N

3N

N

o8

W GEE ‘LG9 VL
‘llreg e1joy191nj0d eISpeyd
‘lireg eispeyd
W 0/ ‘021 9Z LW 0LE ‘LLLL MVL ‘W 669 ‘669 EWE|ES))EZEY
jeA lpueiqgaplly eluiyneg
"W 90T ‘98¢ euoelespuojosey
ayeiq 1analb eluiynegq
lelulyneg
‘W 08€ ‘9891 MVL LW OfY ‘8991 MVL LW GEE ‘GG9L MVL ‘W 0GE ‘9LLL O
‘[reg siuuogyiebbny) ejuinopneg
‘|lreg eluinopneg
W 00S ‘LS O
SI9I|IA eseulew eiziqly
‘W GBE ‘Y9 @7 ‘W GeE ‘8108) 990
"uino4 "3 llulAloq eiziqy
"W 096G ‘GG g7 ‘W G8€ ‘2891 MVL W G¥E ‘€591 VL
‘BIA " sisuauloq eiziqly
"zzein(q eIzIq|v
"980€ Jalad
sJ9l|IIA ("BIA ") wnso||iA uoipuspojisiuely
SJI3I||IA UOIpUBPO|ISIUR|Y
gkoldke(geH
‘W 80G ‘68 ewelesyjezey W 0yE ‘L0LL O ‘W 0Z€ ‘G90L O
‘ireg eueluinioq epebaing
"PIIIM 8 19|10y X@ "qxoy epehiains
‘W Lol ‘pl. eweles)yezey
(Au) “ds wnides
‘nboer wnides
W 9/€ ‘901 87
T "ds smojein
‘W 0S€ ‘¥9081 €90
‘Bay INN (48j8s199)) snijojnisoddo snmojjein
"In07 sniojlen

auns — geaoeigioydng
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

114

[(N)M 3] N
[(N)M] N
(MM “(N)M] N

[(N)M] N

(MM “(N)M] N
(MM “(N)M ‘as] N

Wy IS ‘(MM “(N)M ‘as] N

(MM “(N)M] N

[S “(MIM “(N)M] N

[(AMIM “(N)M “‘as] N
[(N)M ‘as] N

[(N)M] N

nA

N3

aN

3N

nA

aN

o8

3N

1IN

0N

aN

N3

‘W 0gL ‘Sevs O

(‘nagey 'Y % 19ssog ejoonuow “ye) | "ds eibiaqreq
‘W Gee ‘020 D7 ‘W GOG ‘G2 hoping

‘Aagey 'Y % 1assog uainbia eiblagred
"W €86 ‘|Gz eJes)a ‘W /iy ‘GIG eljeiey

‘Aagey 'H ® 1assog liyosin eiblagred
‘W 8¢S ‘06¥ elejeipuojoxey

uawreld % uosdijiyd ‘Buipjim °N 1A1slel eibiagreq
W G ‘GGl nhoping

lawel) % uosdifjiyd ‘Buipjipn *N aeneley eibilageq
W OzZe ‘LLLL ©7 ‘W ObP ‘Y9G eljesey W O ‘€96 eljeled)

‘Nagey 'H % 19SS0g Sisuaueleiue .Qmpsm
‘Aagey ‘Y ® 1assog ewilage|b vibiageq

"LE68L 4S ‘W 0G ‘L60L OAlBUBLIpUBY ‘W Shb ‘P80 DT -W Ly ‘996 eJjeley

|ireg ewodlisuap eibiagreq
"W ZGS ‘¥z Noping
Jayeg eiejoaloelq eibiagreq
"y 1eibiaqreq
‘W 18 ‘69¥ ) OAleuBLpUERY
(Au) -ds euree101D
‘W L0l ‘2g/ ewelesyyezey
‘ireg 19)j1n1ad elree101)
" elee101)
W 0GE ‘L2l MVL ‘W 90Z ‘€8¢ euoeleipuojoyey W 0Gy ‘8ZL. O
1eqe ® And ng (uoinde)) sapiopuuewe) ‘dsqns
‘BIA " Sisualedsebepew el pio)
1IN0 el|Apio)d
W /6E ‘G6L 9Z W 0LE ‘9LLL PVL LW OEE ‘6775 O
‘lireg euldljes eispeyo
"98/¥Z 4S
ayel( esowsadel eispeyd

‘8L ¥ Joled
‘BIA " ereiuapibuol eispey)d

auns - geaodeqge
(panunuod) *} xipuaddy



115

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(MM “(N)M ‘as] N

lasl N

(MM D Il IN

[S ‘(MM ‘(N)MW “‘asl N

[S “(MIM “(N)M] N

lasl N

[(N)M] N

[(N)M] N

(MM D] N

(MM Ol IN

3N

nA

3N

o8

N

NA

NA

3N

o8

o)

‘W 0Ge 2508} €90
amjeogq (‘yuag) 19iniad elebauas
‘Jey elebauas
‘W 9Ly ‘Z 9Z ‘W /8 ‘L0G Oloseuelpuey ‘W 08¢ ‘950. 91
‘BIA "Y SIsuauedsebepew epjled
g d enjred
W £0S ‘09 92
a)eJq npueiqgap|iy esowin
1 esowl

‘W ePE ‘G 97 ‘W 0S¥ 169L MVL LW GZ€ ‘0ZLL ©7 ‘W 6% L0l plodoaT

JeqeT % And nQ (‘|11eg) euelpseyol ema||iin
"ulv 2 ybBIMm ema|IN
‘W 80§ ‘Z88 eweles)yezey
‘BIA Y ("|reg) eueluosiawwod eulgqaubeo
'@ Xd ")99N ruligaubeo
‘W 61 ‘96 BUBSEIPUBUO]OYEY
‘BIA "d (31N 19]11niad epelug
‘suepy epelug
W 226 ‘6 9Z W 0S€ ‘6LL) MVL ‘W $Gi ‘GGl OAleuelpuey
Jayegq eljlAydouAw sAyoeisoiyoiq
W €96 ‘2S g7
SIaI[JIA SIsuaeieye sAyoelsolydiq
"wy 2 b ('0q) sAyseisosyoiq
W /6€ ‘26l 92
‘J1ey (MooH) eibal xiuojeg
W GEE ‘9591 MYL ‘W 90T ‘v8€ euoeleipuojodey 1w €S ‘291S O
uoinde) (‘|jreg) eueluinloq xiuojeg
‘Jey xiuogg
‘W /LE ‘661 BJes)oT W gy 1L9G ellele)y] (W 8y ‘79G esele
(au) -ds eibiaqreq
W 0G€ ‘8¥.L MVL
¢ *ds eibiaqreq
‘W 009 ‘9€LL VL
Z "ds eibiaqreq

eNns — geade e
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

116

l[asI N

[olwepus [e20|] N

Wy (MM (N)M ‘as ‘0 ‘T3l In

[(MIM ‘as] N

[(AMIM “(N)M ‘as ‘3]

[(N)M ‘as ‘3l

(MM “(N)M] N

"dosjued [S ‘(MM ‘(N)M ‘3] N

W [(N)M ‘asl N

aN

aN

aN

nA

N

oN

aN

aN

0N

"W 669 ‘281 9Z ‘W 0¥ ‘0FFS O (W GO9 ‘68€S D1
"Moe[y X8 Waquiny I9jjIAlad snuapeliyoe
"gasll9 snuapelyoe|
‘WGLY ‘P2¥S O
T 'ds wnoex3
"W 0G9 ‘€08 MS
‘wired ® YlYom liprewib-niagre wnoex3
7 wnoexgy
gkadkeuelluao)
W €96 ‘69 97
sluounuq “Iea
"JpIg Sluounig eanISoN
"1p1Q eaNISON
gkadklWoS|99)
"W 996G /Z 9Z W 0L€ ‘d 60L) PVL 280€ Jollad ‘W GGE ‘ZLL. 7 ‘W 8ZE ‘18 BIES}T
ayelq (ax1eA) eusarel) ellAx
"yiuag eljhx
W 0/€ ‘85%S O
‘|Ireg sisualeasefiepew sioiad0yuex
‘|Ireg s1o1a90yiueyx
"W ove ‘2204 O
sIaI|IA (83elq) 19]In18d snyueIaIinBIA
W B¢ ‘€Ll g7 W 0by 'G29) rVL
SJal||IA J18ge|b snyiuelainbi
‘BIAY snyluelainBip
W /06 ‘6G 97 »W 0L€ ‘GLZL MVL W 0FE ‘2GS O
"7 BOIPUI SNpuliewe]
"7 snpuliewe]
W 266 ‘viz 9z
3007 (9)]0g) eURISIaIad BUUSS
‘lINN eUUSS

auns - geaodeqge
(panunuod) *| xipuaddy



117

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M ‘as] N

[S “(MIM “(N)M ‘as ‘T] N

[S “(MIM “(N)M] N

[(N)M] N

[(N)M] N

(MM “(N)M ‘as ‘D ‘Il IN

‘W 18 ‘0L¥) OAleuelpuey
(Au) -ds xauA

‘WOLE ‘v gZ W 001 ‘888 UOSOAOIRY W H¥ ‘660) OAlBUBLIpUBY W G8E ‘L108) 990

aN AnBueq mojiarem xaluA
W ¥6¥ ‘Ggz eles}o
a1 9YJBA SISuaInelaq X3lIA
RRCH
W ¥/6 ey 9z
aN uosdijjiyd 3 "wjed (83usp|oN) esojipnu eosyjoy

‘Jey eoayioy
W 60Y ‘L. 87
T "ds snyiuenodald
"J9H,1 snyluends|d
‘W 00l ‘688 UOSoAO)ey
(Au) ds elwouey
‘W S ‘Y9l OAleuelpuey
A "uisd Y (93usploN) BNy elwoley
doqg eiwoJey
Wy ‘€16 eweles)yezey
(Au) "ds wnipuspous|D
"7 WnNJpuapoIs|D
"W 08E ‘18YS O
nA wey|ny g uojed r v “Auempy (ebpaH) eajusbew sisdouended
aloo\'s sisdouelide)
geadkelWwe
"W 80 ‘G8Q eweles)jezey
(Au) ds wnwJadsoiosd

‘W 89¢ ‘951 97
T 'ds wnwJiadsoiosd
"W 00G ‘9¢ 97 ‘W B6SE ‘Gl 9Z ‘LW 0by ‘9291 VL ‘W G8% ‘¥8081 990
nA Jayeg wnijojiselad wnwliadsolosd
yoeds wnwiadsolosd

oeaoeol1adAH

(panunuod) *} xipuaddy



118  Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M 3] N 3aN

WV "yokeg osep wo) S (MIM (N)M ‘as ‘D ‘IIIN D1

v [(N)M ‘as] N 3N
[(N)M O ‘Il N 3aN
[o1wspus |eo0]] N 40
[(N)M] N NnA

+W 80T ‘61E| OAlBUBLDUBY -,W 80T ‘CYE| OAlBUBLIDUBY

(Au) *ds souyohAns
W L0l ‘9l / ewelesjyezey LW 0L€ ‘9G¥ O
B9 sisualequresn souyoAns
‘wolLg ‘€9l 9z
‘we esoulds souyosAns
‘W gLy ‘0l 9Z ‘W 8ZG ‘88Y elejelpuojodey
B9 sisuauebued souyoAns
‘W G ‘0Z¢) OAleuelpuey
"quamnaaT eyainojdip souysAns
"7 souysAns
araoriueho]
‘W GGE /€081 990
T "ds eluobnH
*JeiuobnH
okadkeUulT]
‘w0l _mmw UOSOAQ]EY
(Au) -ds e1pnaoH
‘w00l ‘0v.¥e 4S
1assog suadsaqgni eipnao
"weT Xa "wwo) vipi1ao
araJepIylAooT
‘W OEY ‘L9¥S O ‘W 09% ‘66€S O W GG ‘29T eles}jo]
(‘wueysoy nuoindes °40) | "ds elswelod
slenoyl elawelod
‘W 26 ‘96€ ) OAleuelpuey
LIS 18P UeA sifeuolnualdas eAreao1dAiD
19y eAreosoyrdAiD

oeaorine
‘wesE ‘Ll 97
| "1opul seadeijwe]
"1I9PUl SNUL9
auns - gegoR|We

(panunuod) *} xipuaddy



119

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(MM “(N)M D ‘TTIN
‘wo) [0 3l

[(N)M ‘as ‘0 ‘3l W

(MM “(N)M] N

(MM “(N)M] N

(MM “(N)M] N

[(AMIM “(N)M “‘as] N

[(N)M] N

[(MIM “(N)M ‘as ‘D ‘Il IN

N4

N

o8

nA

3N

3N

aN

o8

3N

".W 80T ‘ZGE| OAleUBLIpUEY
uoinde) sisusleosefepew vIMaI9
‘WLl L6l 9Z ‘W Ghe ‘09081 @90 1ANOp Y)IM pajeloosse suawioads ‘W Gy ‘'0g) 927
Jayeg eljojlaund eImai9)
‘W BGL ‘L¥S¥T 4S
‘li'ed eljojllIspLIq eIMalO
1 eIMBID
W 67 ‘L1Z esesio
T "ds eAaquwoQ
‘W QL ‘€g/ eweles)iezey ‘W g ‘.16 BUBSBIPUBUOIONEY
‘lIreg mpueigaplly eAsquoq
‘Aed eAaquioQ
‘W GOG ‘9G¢ NoWINg
(Au) “ds ellsunAg
W 0¥€ ‘€521 MVL
Saualy lluoJeq eusunig
‘4907 elIDUNAYG
9BOJBA|BN
‘wolLe oVl rvL
'ssn( 'y euelsloq eisle|91s1 L
sienoy] elare||a1sul
‘W 0.L€ ‘L208) 990
doq % pteqnq ('|ieg) euAbluoyd ea191soIoIN
‘yiuag eli191SoloIN
W 096 ‘¥G 9Z ‘W 8 ‘/6€ euoelelpuojodey W 0gE ‘LyS O
saualy auad sndiedopuoy
‘119d % '||INS9 snduedoplioy
aeaoelybidie
‘W g0g ‘€88 eWelES)yEZEY ‘W GG ‘9| PlodooT]
(Au) “ds ejjo19yeg
‘W GOY ‘€902 O ‘W G8% ‘00¥S O
a|leg (-1saq) eieae|d ejjoiaxeg
'} OO0H E||3iaXedg
gkadkeyluelo]

(penunuog) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

120

"W GGy ‘2L08L 990
‘woD [(MIM ‘(N)M ‘as ‘0 ‘Il N aN S19 X8 "ubuolg SISUBIOWOD BOJYIOYIURIB
‘ubuoig eojyooyiuelep
aeaoeyjueIep
(Au) W 80G ‘788 ewelesyyezey
"]Japul SNuUa9
'SIq G841 PVL ‘W 09€ ‘Er.L¥T 4S W ¥GL ‘€0Z) OMBUBLIPURY ‘W /G ‘0LL} OAlEUBLIPUBRY ‘W /LE ‘p/| BIESIST ‘W pG| ‘9Ll PlodoaT
[(N)MW ‘as] N N3 18au1ad H S|ua) eiuopiobosaN
‘lireg eiuopiobosaN
W G9G ‘€Z¥S O ‘W 0SE ‘€908} 990
[S “(MIM ‘(N)MW ‘as] N o} ‘wJe)soy (|ireg) uoydisoiyiAia eiprebap)iH
‘|pu3 ® 1oYdS eiprebsap|iH
‘wge ‘1z 9z
T "ds snasiqiH
W $0E ‘191 g7 ‘W ¥G| ‘21| plodosT
[(N)M] N anN ‘|Ireg uaiulaq snasIqiH
7 SNIsIqIH
‘W GOS ‘252 nonno
(Au) "ds eimalo
W OLE ‘ZLLL PVL

Z ‘ds eimalo
‘86681 4S

(MM “(N)M D] anN _sijeuoljuaidas, | ‘ds eImaID
W 0vE ‘0S+S O

WY (MM (N)MT IN anN -diep (ualog) esoyuy eimaio
‘W iLE ‘gl 67

[S ‘(N)M] N S10) ‘BIA " Ajos BIMaID
W gg ‘L0. eweles)yezey

[(MIM (N)M ‘as] I oy uoinde) SISUBUBIIGUIES BIM3ID
W 5§ '8z} 97

‘wod [(MM ‘(N)M] N o) ‘Ireg e101d eimain

auns — geaddeA|e\
(panunuod) *} xipuaddy



121

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M] N

WY wo) [[(M)M ‘(N)M ‘as ‘Il N

[olwapus [e20|] N
[(N)MI N

[(N)M Tl N

[olwepus [e20|] N
[l N

(MM D ‘Tl IN

nA

3N

aN

N4

3N

3aN

nA

nA

WW 2YS '9Z) 9Z LW 06€ ‘PZLL 97 LW SYS ‘YZrS O
Kola7 '4-' sisusueleyue eanbagosN
uoinde) eanbagoaN
W 90 ‘8¢ euoelelpuojodey W 09¢ ‘86E€S O
(Aosa '4-'r wnueAaznoig| “J2) | "ds wnnses|en
Kosa7'4-"r wnises| N
okeddkl|9N
‘wgly Lol az
‘lTowo) 4 "M wnueRunew ewwsalsu
"SSNC eWWalsSIIL
‘W 6%Z ‘001 plodoaT
(Au) "ds uojhoawa
W 0LG ‘9LYS O
T "ds uojfosws N
"W GEY '621S O
au0)S ‘g 'Y (‘]94-"boer) asuauonezaqg uojLoswaN
"W GGl ‘Ge0L OAleuelpuey W GOY ‘'G60L O
‘[94-"boep wnuaowe uojAdsWaN
"7 uojAosWwaN
‘W06 ‘€LYS O
T "ds eISaneI
‘|Ireg eisanelo
"W G0S ‘L Nopino
(au) -ds eioyiueroeyoiq
"W 89y ‘0z 9Z ‘W 009 ‘GELL MVL
(1exeg sipouisseld ‘ye) | -ds eiayiuelaeyold
‘W G ‘€2¢) OAleuelipuey
Jaulad "H % "wnr epneainalq elayiueiaeyoid
‘W LLE ‘OF) €7 ‘W GGE ‘6.0 O
laulad "H % "wn( epyiq eiayjueaeydidg
‘w00l wa UOSOAQ]EY
‘|pu3 erendiue eidyuRIaRYIIQ
"})OOH elayiuelaeyoidg
okeddejewo)se|dN

(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

122

(MM “(N)M] N

lasI N

Uy -osep woD [(N)M D ‘Il

‘donued [(M)M ‘as ‘O ‘Al N

(AWM (N)M DT IN

[(N)M] N

3N

N4

0N

N

3N

N4

‘W G9E /91 97 ‘W G0S ‘05 NORIND
(Au) -ds snoi4
1 snal4
OBIJLBIO\
W BYE ‘9LL 97 W 0¥E ‘ZGLL MVL W OLE ‘0LLL MVL W 80T ‘LGE| OAleUBLIPUEY
sisuauedsefepew "dsqns
‘Ireg sisualeassebepew eanalo
‘|Ireg eanalio
o9e3dJkIUIJUOA
"W G09 ‘88€S O
AnBueq epniu essunoqwe]
‘uuosS essunoque]
o3JBIWIUOIA
‘W S0F ‘¥90L O ‘W G9¥ ‘€EYS O ‘W G9¥ ‘0EYS O
"Wy X8 "As\ "3 ereipiwip sa1hpody
‘udy x9 “A9N'g se1hpody
okeaddesniuslioiN
‘W G ‘99% | OAleuelpuEY
azyuny (1) eoipul seploydwApN
‘Bas saploydwAN
aeaoeyjueAus\
W9/ ‘L9l nopIno
(Au) "ds eaeun|
W Z61 ‘08 92
1 'ds eaeun]
W LGS ‘28 g7
Jayegq eljojiquioyJ eaedn]
WW 0Ly ‘2291 PYL
"gSNN 7% "W|[ed euenooass| eaeuny
"] eaelin]

auns — geadel|dN
(panunuod) *} xipuaddy



123

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(AMIM “(N)M ‘as ‘0 ‘Il In

[(N)m ‘as ‘Tl N

(MM “(N)M “‘as ‘D ‘Tl IN

(03l

[as 3l K

[S ‘(MM ‘(N)M ‘as 0 ‘Il N

-dosued (MM O ‘91 N

WY yokeg [(MIM ‘(N)M ‘as ‘O ‘Il N

"yoheg wo [(MIM ‘(N)M ‘as ‘0 ‘Il N

3N
3N

N

3N

N

0N

N

o8

N

‘W Q0L ‘288 UOSOAOIRY ‘W 61 ‘gL 6 BUBSEIPUBLOIOYEY
‘ireg euesjjiniad ©UY2O

‘W 00T ‘606 UOSOAOIEY
"DQ sisusueosebepew euyoO

W BSG ‘'G6 97 ‘W 88¢ ‘6€l 9Z
‘we erel|io euydso
1BUYIO
‘W 00} ‘906 Uosonoley
Jaulad 'H (1eyeg) sdaoue wnwiadsojAdwe)

"ybai1l wnwiadsojAdwe)d
"W 1GE ‘9 g7 ‘W 996 ‘62 9Z ‘W 0 ‘6801 OAleuelpuey ‘W G8Y ‘€8081 99 W GG ‘01L08) 990
‘wjen (1auled "H) esseodspew eabplLusyorelg
Aelo 'y eabpliuayoelg

9eadkuyadQ
‘W 08¢ ‘8SL 9Z ‘W GL¥ ‘08¥S O
(Au) “ds winiBAzAS
"W ZG ‘'86E| OAleuBlpuEY
Z)eyoS ‘3 ‘9 g 1eqge (Jsulad 'H) wnireaeexes wnibAzAs
‘W ¥ ‘0011 OAleUEBLpUEY
s|@axS (1) uwinod wnibAzAs
‘ulee9 WnibAzAsS
W 8/9 ‘96 97
(Au) -ds eluabn3g
1 eluabn3g
aeaseMAN
(Au) ,912 97
"19pul snua
‘W S ‘ZGP) OAleuelpuey ‘W GG ‘GE08L 990
0@ asuauedsebepew wnisidajul
sienoyl wnisidajiiL
‘W GG ‘601 OAleuelpuBy ‘W OFE ‘99081 990
1ipueaT eurlUOW BIpIE||IRA
lipuesa’ eipJlej|leN

alns — 9BIILION
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

124

(MM (N Dl IN

Uy wo [[(N)M ‘as ‘0 ‘Il

[((N)M ‘as "0l

[(N)W ‘as]

[(AMIM “(N)W “as 0] I
[(N)MmI N

(N N

(MM “(N)M] N

WY (MM (N)M D1 N

aN

N

NA

N3

o8

nA

1IN

NA

o8

W 0GE ‘¥l MVL
alpuy (‘) 'quoy) siuoa| wnoaelbuy
A1og wnoseibuy
okadepIiyadio
"W 00T ‘20T OAleuelLipURY
‘PIaA | (IyBuUAA "H D) ediesosoew “dsgns
"7 sisuaded ea|0
190
‘W 0§ ‘Z60T OAleueLpUEY
(Au) "ds eiyuoioN
"W 6%Z ‘901 plodoaT ‘W 6g ‘G| plodoaT
(pseusag g epn-bBuoH (‘weT) eijoysnqgo °1o) | 'ds 'iyuoloN
"W G8Y ‘G0¥S O
eM-BUOH sijigelea eiyuolon
‘weey ‘Ll g9z 'w oLy ‘18eS O
e M-BuoH erensol eiyuoioN
‘W GZ€E ‘9902 O ‘W 08€ ‘€50 O
Jaulad "H ((jgouy) euesg|jiniad eIyUOION
WWOLS ‘GLyS O
Jaluad "H eie|@aipadibuo| eiyuoloN
W 00l ‘¥0Z| OAleUBLIpUBY I, W G ‘9G} NORIND
lalliad "H eueniaquiny eIYyUuoIoN
‘W 06E ‘OvL 9Z ‘W 0Ly ‘'28€S O ‘W ¥G| ‘611 plodoaT
Jallad 'H suedipued eIYyUOION
"XY9I\ ® UBWpEe)}S BIYUOION
9kadka|O
‘W LLE ‘2GSl @Z ‘W /G ‘€01 | OAlBUBLIPUBY W GO¥ ‘90L.L O
‘NIO eJojiIssIp xej0
1 Xe|0
okeadkede|O

‘WGl ‘LZ)L plodos
(Au) -ds vuyo0Q

auns — geadRUYIO
(panunuod) *| xipuaddy



125

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(M)M ‘as ‘Tl N

[S ‘(MM “(N)M ‘as ‘3] N

[Olwapus |e20|] N

"‘wo) (MM ‘(N)M ‘as] N
(MM D]l IN

[S ‘(MM “(N)MI IN

(MM N

[(N)M] N
[(N)M] N

[(AMIM “(N)M] N

(MM “(N)M ‘as ‘O] N

aN

3N

d0

3N

3N

aN

aN

N3

aN

3N

3N

WGy '9/pS O ‘W G9¢ 8908} 990
uiwne||ing (‘wyoH "O) saploizziqe wmAydoig
"0 wmAydolg
okeadepljexQ
‘W BSY ‘6l 92
9J|0Yy Sisuaueosebepew e|jiuep
“IIVIN B |IueA
‘W 6z. ‘88l 9z
T "ds eAyoeisAjod
")OoH eAyorisA|od
‘w gee ‘(epnjog O sbew) piooal ybis
J0jAe] d % Aeleo ()yoS) erejonad sape|00a2a0
W 1SS ‘v, g7
10|Ae| ‘d © Aeseg (“13yos) LaLad sape|208230
W €96 ‘L. g7
JojAe] ‘g g Aeleo) (“1}yoS) ereseded sape|203d’a
‘|pulT S8pe|208280
W 0¥E ‘¥SLL MYL
(4sulad 'H % 'wng wniesoulwnba| Jo) | “ds eljinIeN
'yoIipnes X9 ‘wwo9 ei[IAIaN
"W 08Y ‘8Z¥S O
"SSUOr *7 eueAledap eljo020IdIN
‘[pUIT BIIS0J0J0IN
W ey ‘601 92
19NOAJIBH SISUBIOSPUIM SII0UAD
‘W 69 ‘281 9Z ‘W 0§ ‘LS NORIND
qqu)d 'r 'd % Ines " ‘suewlaH rluajouinbues siyIouAD
W 06 ‘8S 97
‘1}Jyd0S BuURUIOQ SI0UAD
sienoyl siJoulk)
‘WO LyrS O W oby ‘1208l 990
'} "quoy mpuelgap|iy wnjjiAydoging
sienoyl wnjAydoqing

euns -~ 9L3ILPIYIIO
(penunuod) "1 xipuaddy



126  Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

"donjosied [s ‘(MM “(N)MI N

‘ose 'wo S (MIM ‘(N)M ‘as ‘0 ‘Il N

(MM “(N)M] N

[(N)M Ol IN

[(N)M 0 ‘3l

[(N)M] N

[(N)M] N

o1

o8

3N

NA

E\

N4

nA

W 6EE ‘98 97
9jAoy ("PIIIM X "gx0y) esolin eabban|H
"PIIW eabbani4

W GZ€ ‘0€L) VL
Z "ds snyueisia|D
W96 Lzl gz
T "ds snyuelsig|)
"JOOH Snyiueisia|)
W €96 ‘16 gZ W 0LE ‘LLLL MVL W 0vE ‘LSPS O
‘we asualeassebepew ewsapnuy
"] ewsapiuy
araoeyiue|lAyd
W €96 ‘0L 9Z W 06€ ‘£99} MvL
jdelg (1oxeg) eieyad euleoun
lalllad eulieoun
gkoldkl|epod
‘W /8 ‘20S ojoseueLipuey
(Au) -ds eisdosed

W 096G ‘LG 97 -.W 265 'S0L 97 W OvE ‘L99L VL -W 02 280L D7

Jawna|S eJojipuetb eisdoied
sienoy] xa eyuolop eisdosed
"W 0GS ‘02¥S 91
uleaH (JsLuad "H) BSO0JAI1S vluSpY
")SS104 BIUBPY
okeadelojjissed
"W G9G ‘G9YS O
(Au) -ds snuepued
"»W 907 ‘G8€E euoeleipuojoxey
Jawne(|Ing R auols "9 'g sdaaiq snuepued
"W 0Py ‘G802 O W 0VS ‘615 O
YuAnH sisuaiaweeue snuepued
uosunjied snuepued
gkeogdkuepued

(panunuod) *} xipuaddy



127

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[S “(MIM “(N)M] N

[(N)M ‘as ‘0 ‘3l N

[(N)M ‘as ‘0 ‘alIn

[(AMIM “(N)M ‘as ‘0 ‘TalIn

[as‘Doalin

lasl N

"yokag wo (MM ‘(N)M ‘as ‘Ol N

‘osel\ -wo) S (M)M ‘(N)M ‘as O ‘Il N

"Yyokeg wod (MM (N)M ‘I N

[(MIM] N

0N

o8

nA

N

N

nA

o8

o8

3N

N4

W 0S¥ ‘L1 9Z W Oby ‘€291 MVL
‘INL eJojijisses eussAyd
‘W 805 ‘168 eWeElES)jeZEY
‘INL X8 sienoy Sisualieasebepew vuasAyd
sienoy] Xxa BYUOJION rU3SAUd

aeaoruasAyd
‘W G¥E ‘¥S08) 990
(*Jo) "ds enosulsN
‘lireg eioaulsiN
‘w /6% ‘69 97
UOSIBUJOIN B "WHOH enad (pueaT) wniojeue) vIpug|aIp,
"W G8E ‘1891 VL
UOSIBUJOIN B "WHOH eaad (Ipuea) sisualewaq eipue|aipn
‘lireg eipueaim
‘W 0Z.L ‘LE¥S O ‘W 0Zy 28081 990
‘|Ireg eaulbnuia) eoeden
W /LE ‘9/| esesioT
sluaq eljoyjdwe eoeden
‘IIreg eoeden
"wW /G ‘'QZG ojoseuelpuey ‘W 0Z. ‘ZhrS O
‘Bav "IN ('l1ireg) snuesjjiaiad snuyueliAyd
‘W LLE ‘Gl 9Z ‘W 00S ‘00L) MVL ‘W 0EY ‘0,081 990
19WSI[IM ‘d wnoansed snyiue|iAyd
"1 snuyiue||Ayd
‘W 0/Z ‘€081 990
T "ds euelrebiep
‘W /G ‘Y0LL OAleuelpuey
Biagso4 (‘|reg) ejewoue euelebirep
‘1’7 euelebien
‘W GEZ ‘0081 990
‘WS- opey (upuesaT) sisusuaJayly elwiaysjebuiy
Xed elwlays|abui

auns - geadeyjue||Ayd
(panunuod) *| xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

128

[(N)M ‘Ol IN

(MM “(N)M “‘as] N

[olwapus |e20o|] N

‘donosied S ‘(M)M ‘as ‘D ‘Il N

[(N)M ‘as ‘0 ‘3] W

[as'0oalin

"dosued [[(M)M ‘(N)M ‘9SO ‘] N

3N

aN

d0

aN

o8

o8

3aN

‘W HEE ‘991 9Z ‘W 0LE ‘0LYS O
Jaulad "H (Jexeg) wnAyoeisuy wnuobAXO
‘pdwesn xa "yasing wnuobAXQ

araoruobAjod
W 9/€ ‘82 97 -, W 0L€ '80L) VL
Jalad "H eaioipgns ejebAjod
1 ejebAjod
araoe|ebA|od
"€8C11 Jaled
‘Jsuelq 'S (snwed “y) uauiad eyiea
‘Jsuelds eyleAa
‘W 996 ‘8z 92
pJeluaH () eadeulpune eipnelAsN
"} )OOH eipnelAaN
okodke0d
‘W gey ‘el plododT (W yGy ‘eeg NoRIng
(Au) “ds winiodsonid
‘W L0} ‘0z. ewelesjyezey ‘W /1€ ‘6l] eles)oT
‘poing (swn|g) 19)inuad “dsgns
nnd eloeuas wniodsonid
‘W $G ‘€G7L OAleuelLpuey
‘POJND Wnyueld| “Iea
‘InL wnwadsAjod wniodsonid
‘upden Xa syueg wniodsonid

araoriodsolld

‘w GG/ ‘y8lL gz
"7 wnrejlaquwn Jadid
"7 4adid
aeaoeladid
‘W gLy ‘69081 990
(‘ws-"opey eijojuydo) “ye) | “ds eluonaboisLy
‘|lireg eiuoliaboisily
2radeIpuapo.idld

(panunuod) *} xipuaddy



129

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

‘W /€9 ‘6E GZ ‘W YGY ‘pSy| ONeuBLpUEY ‘W GGY ‘L) PlododT

[as ‘Ol 7 1oxegq esiAynbuo| eisniag
‘lgny elanleg
aeaoeIqny
W 8G ‘G0. BWeles)yezey ‘W /1€ ‘Op| eles}o]
[(MIM (N)M ‘as ‘3] N anN souaIy eljoyondi||e BISLRIRN

sienoy] eisiueodep

"W 09¢ ‘62081 999
Z 'ds evainodisse)

W 0ty ‘0491 VL
T "ds ealnodisse)

‘|qny ealnodisse)

aeaoeloydoziyy
WLy //1L gz
[(N)M] N 3N ‘wyjen % uosdijjiyd ‘B4eng eljojlgaz eiuenos)
‘W G| ‘0z plodoar
[S “(M)M (N)MI N oy ‘|NL eleaul| eluenos

‘boer eluenoo

W GZ¢ ‘6221 MVL
[(N)W ‘as] N nA peng g uosdi|iiyd “wied (uoinde)) sniejusp snuweyiolyreg

uoinded snuweyioiyreg
geadeuweyy

W £9G ‘90Z 97 ‘6Y681 4S ‘W 80G ‘668 BWE[ESIyeZEY ‘W GO ‘960, O ‘W Z&¥ ‘51 plodos
‘wo) s ‘(MM “(N)M ‘a8 ‘0 ‘31 IN o) upuea uauad sayadAig

‘9Zec 4S
[(AMIM “(N)M ‘as ‘0 ‘alIn o) Lpuea nuoindes saradAiq

IyeA sa1adAig
aeaoeAlluelind

‘W zey ‘g€l plodoan
(Au) "ds wnweisooup

'SSNC 'Y wnwalsoduQ
seaoe|nwlid

(panunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

130

WY “wo) [[(M)M ‘(N)M ‘as ‘0 ‘3] N

[(N)M] N

(MM “(N)M] N

(MM (N TTIN
(ol

(AWM (N)M D 3] N

(MM “(N)M ‘as] N
(03l
(03l

[(N)M ‘as ‘Ol N

W (MM (N)M ‘as ‘D ‘Il IN

[as ‘Ol N

N

1IN

1IN

o8

aN

N

o8

o8

N

NA

o8

o1

‘W 18€ ‘9l 9Z ‘W 0S¥ ‘9PYS O
J9albo( (‘|swaH) ale||ixe-eidns ewadsoldod
"})OOH rwiadsoido)
W GES ‘LELL O
(Aote "4-"r sisuauejeyes “Jo) | "ds ajjod
"W 08¢ ‘S50L O
‘wnc lipregqnp eayjoo
WWeve ‘LLL g2
ayelq ('|I1eg) euelulniog BayoD
183400
‘W y0€g ‘el 9z
Yowalig (doq ¥ piegnq) 19ouud eiesseyd
‘W gey ‘9gl plodoan
yawalg eiojisusp elesseyd
‘W 6% ‘v0l plodoa
"Yowalg 1aloq elesseyd
"110d Xd "Wwo9 ei[essey)
W 0P ‘089) MVL W /1 ‘GL6 BWeles)jezey LW y61 '9Zg eles}o]
9l|oWoH 1aulad eluoaig
‘WOLY ‘0691 MVL ‘W /G ‘80LL OAleuBLpUEY
‘wijezey xa uoinde) eiajibel) eluoalg
‘W /6¥ ‘99 87
uoinde) (‘we) sisusulyo riuoaig
W /BE ‘v6 9Z LW 0€S L9YS O
‘wijezey lluoinded eluoaig
'0a Xd "YdIYy'v eluoaigd
‘W $GY */GYL OAleUBLIPUBY ‘W GOG ‘8FZ NORIND
POOAA | 'Y ‘T % JaddaH (JyeA) euldljes eipeuoalg
Fyxeq '@ ajepsply eipeuoalg

‘W LLE /¥l 97 W 001 ‘€88 UOSOAOIeY (W G ‘GOY | ONBUBLIPUBY W $S ‘2EZ NORIND

olpuels)y ¥ "wiezey (weyutap)) 19)jIA1ad ellswalg
‘Inuley] @ "wiyezey eliowalg

auns - geadeiqny
(panunuod) *} xipuaddy



131

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(03l

[(N)M] N

[(N)M] N

(MM “(N)M] N

[(N)M ‘as] N

[(MIM ‘as] N

‘WGl ‘GLPS O
aN 300|g 8 sljepad elox|
"7 eIO0X|
‘W L0l ‘LL/ eweles)yjezey LW 80T ‘vrE€| OAUBLpUEY (W 0G ‘86 L) OAleuBLpUEY ‘W G9 ‘L] plodoaT LW 0} ‘LG NORIND
(Au) “ds snyjueoeiadAH
‘W y6Y ‘ZET BIeS)oT
2 "ds snyjueorladAH

‘W 86€ ‘0.1 9Z
T "ds snyjueoeladAH

uosplig xa ‘As\'3 snyiueoriadAH
‘W 00l ‘G88 UOSOAOlEY

D1 ooeAe) gleuolualdas uoAdIpouswAH
W 0¥ ‘8291 VL W 00} ‘G0Z| OAleuelpuey W 0| ‘85| NORIND
N3 Jawalg g g "wiezey sisuaueiexelue uoA1oIpouswAH

"I1lef\ uoA191pousawAH
W 60¥ ‘Ll 9Z '.W 80T ‘9¥E| OAlEUELpUEY
1IN ¥oo|g @ eueluossiod vwladsololjoH
"jawaug ewladsololaH
‘W 06€ ‘2Pl 9Z ‘W 0S¥ '¥691 MVL ‘W ¥G '9ZZ| OAleUBLIpUBY W 0Z/ ‘BEYS OT ‘W ZEY ‘0€) PI0do9T ‘w /g ‘201 plodoaT ‘W ¥G ‘gz NORIND
nA sineq ‘d 'V % "uojoyey xAeoalnalq eluapies)
SI|[3°C eluspJle
‘W $6Y ‘22 9Z ‘W 89€ ‘¥S1 9Z W G09 ‘16ES O
T 'ds eiaupnees
‘WOl ‘2802 7 W gey ‘9zl plodoa
aN JojAe] "I\ D ephiu eisulIsRD
‘weT elauliaes
‘W LG ‘€2 9Z ‘W 0L ‘001 9Z ‘W 0S¥ ‘2691 MVL ‘W G09 ‘ZEES O W L€ ‘99| EJes)aT
(‘quenpuey ¥ "¥o0|g 8 wnuelamouw *J0) | ‘ds wnuwuadsiiareld
‘Yyuag wnuwiadsuaeld
‘W |8 ‘g9l OAlBUBLIPUBY ‘W ZEY ‘€| PI0do9T]
(Au) “ds ewladsoido)
‘Ww/LE /61 eies)eT
T "ds ewladsoido)

alns — geadeiqny
(penunuod) "} xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

132

(ol
[as ‘O]l N

[(N)M ‘asI N

[(N)M] N

[(N)M] N

[(M)M ‘as ‘Ol I

[(N)M ‘as] N

[(N)M ‘as] N

[(N)M] N

lasl N

3aN

NA

NA

nA

N4

N

o8

nA

o8

‘W 80S ‘868 eweles)yezey
Jawalg g 1§ Zjue “wiezey asuaneeyes wnipiuodad
‘W 80§ ‘268 eweles)yezey
soualy X8 ajjowoH (‘|eg) wnueajjiaiad wnipiuodad
‘W 9z/ ‘68l 97 W 8.9 ‘vgl gz
SBUIY X3 3||OWOH wnAejj wnipiuodad
‘|ireg wnipiuodad
W /6€ ‘€61 9Z ',W 80T ‘L€l OAleuelpuey
AoJa7 '4-r X8 uoinde) euerexueiue ayiueukiodsered
J1assog xa uoinden ayjueukiooeied
‘W y6 ‘0 eles)e ‘w69 ‘gLl pjodoan
300|g 8 eressnu sijaeydaseied
‘|ireg sljpeydaosered
‘W 6z. ‘68l 9Z
payaiey R Jawalg g ‘wis4 “wyezey (‘|ieg) uoipuolpy esfeydiesered

"W 00 ‘006 UOSOAOIEY W $SY ‘LG OAleuelipuey ‘W /L€ ‘8Z| BIeS)OT W 61T ‘20) PlodoaT]

payaley R Jawaig g ‘wio4 “wyezey ('|ieg) erejnbue esreydiedeled
ooene) eajeydieoered
‘W GG¥ ‘8L plodoa
(Au) -ds eliepaed
"W g9g ‘0G1 AZ ‘W 00G ‘669) MVL ‘W 00} ‘088 UOsoroleY
1INd X8 3||oWOoH SIsuaueliques ellapaed
"] ellapaed
W 0S¥ ‘9.1 €9Z ‘W 0.2 ‘208l 990
‘Inuiey| sisusurURIISIUR SNISXOUR|D|A
02BARD SNI9X0UR|aN

‘W ZLG ‘9EL 97 ‘W 08€ ‘8891 VL W 8G ‘Z0. BWElBSIIBZEY W $G ‘@G| OAlRUBLIDUBY W GBY ‘€L¥G O -W 67 ‘0T BIBSIST ‘W ZGG ‘9pZ noning

N

KoisaT '4-'1 X8 uoinde) sisuaueliquies elueeluep
Jassog xa uoindeq eiueeiuep
WS ‘ve

gz W 0L€ ‘0L MVL ‘W 00) ‘988 UOSOAOIEY (W GOY ‘290 O ‘W ¥61 ‘L€ Bles)oT (W /1€ ‘L g) eles}a W zey ‘L) plodoaT ‘w G| ‘gLl plodoa W ¥G ‘GEZ NORIND

‘wo) :[as] N

3N

Jayeg esiAyifie|d eiox|

auns - geadeiqny
(panunuod) *| xipuaddy



133

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[(N)M] N

[(N)M ‘asI N

(MM “(N)M] N

(ol

[(N)M ‘as] N

[(N)M] N

‘W ove ‘05081 9990
Z "ds einsoiid

"W ove ‘15081 999
T 'ds ensolfd

W 0S¢ ‘8LLL MVL

aN Jawalg g ¥ zjue “wiezey (ooeAe)) sisuaueieyue elsolAd
‘W €0/ ‘602 9Z ‘W 21§ ‘Sel 9z
nA 0oBABY) SISUBUE|IpUR BLISOJAd

*SSN[UY X "WWO09 BlI1S0IAd
W GES ‘ZeELL O
T 'ds xeipAsd
WW /) ‘216 Bweles)jezey
aN uospug % sineq d 'V (0oeAe)) sieiuapioldo xelpAsd
"ullees) xeipAsd
‘W 8G ‘€0 eweles)yezey
(Au) -ds elnoyoAsd
‘W /Le ‘ez) elesjo]
2 "ds elnoyohsd
W GG ‘€8 g7
T "ds eoyaAsd
‘W 0Ly ‘66 92
D71 Jayeg uayted eloyoshsd
"W 009 ‘€€L) VL ‘2169 Joliad ‘W 0Ly ‘1.80L O
aN SUOBAOS) B SINBQ d 'V (owaig) sisusuelesue eloydAsd
"7 eioysisd
W 206G ‘19 97 .W 9/G ‘zZl 97 LW 9/€ ‘801 9Z W GZ¥ ‘G99 VL W G ‘€51 noping
D7 opJe edieoopidsa| elseydsAjod
"} OOH elseydsAjod
"W 00 ‘2691 MVL ‘W OvE ‘€LLL O
2 ‘ds wnipiuodad

W 0S¢ ‘02 rVL
T 'ds wnipiuodad

alns — geadeiqny
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

134

‘wo) (MM ‘(N)M ‘9s ‘0 ‘Il N

[(N)M T N

(MM “(N)M ‘aSs] N

Uy oseN ([(N)M ‘as ‘0 ‘Il N

WV oseN {[(MIM (N)M ‘as] N

"yoheg wo? IS ‘(MIM ‘(N)M ‘as ‘Il N

E\

N4

o8

o8

o8

o8

‘W 0.2 ‘Ly08) 890
Aeazy (reg) eueluinioq stdap
*SSN[Y X9 "wwo9) siudap
W 0G€ ‘9vLl MVL
uoinde) eiqe|b sisdorebeH
JAqp|IN Sisdolebe
‘W /e ‘L/) elesje]
(Au) “ds sisdojaipad
‘W gey ‘vl plodoo
AosaT '4-'1 sIAfeAln sisdojalpad
‘|ireg sisdojaipad
okadk]lny
"(AU) W GGy ‘61| PI0do9T ((AU) W GOG ‘8GZ NORIND
"19pul snua
‘W 6z. 06} 9Z
‘lawo) ‘4 "1 sisusueosebepew euanbuep
‘'ssnr ellanbuep
'8€.¥Z 4S W G ‘¥zCl ONeuelpuey
¥o0|g 8Q *® "quielpuey (‘||leg) eueluinlog eisAfesl L
00 X3 "Ya1y'v eisAeon]
‘WylGeel az
T "ds sidajoureni
"})OOH sidajoureny
‘W HEE ‘P9l GZ W 9/ ‘6G) NOWIND ‘W 0L ‘1L.L08) €90
Jauing A | (fual) sisualeosebepew vuuale]
‘unee BUUSIR]
‘W gey ‘vzl plodoo
(Au) “ds eluipjes
"YdIiy v eluipfes
W 60 ‘€Ll 8Z
¥ "ds einsoifd

‘W 09¢ ‘ve08L 990
¢ *ds eLnsolAd

auns - geadeiqny
(panunuod) *} xipuaddy



135

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

‘dosjosied [[(MIM ‘(N)M ‘as ‘3] N

[(N)M ‘as "0 ‘3]

[(AMIM “(N)M ‘as ‘O] N
[(AMIM “(N)M ‘as ‘0 ‘TalIN

(MM “(N)M] N

[(AMIM “(N)M] N

"‘wo) IS ‘(MIM “(N)M ‘as ‘0 ‘I N
[(N)M ‘as ‘0 ‘3] W

[(N)M] N

3N

o8

0N

0N

o)

1IN

o8

N

nA

W Gze ‘€0l gz
"J9H,7 1yduowel einode|
JJ9H,T X® "Wwwo) ellnooe|4
‘W 00) ‘6.8 uosonojey
Jawna|s ( "|nL) epion| “JeA
‘INL Suadsalbiu elease)
"boer eease)
‘W 08¢ ‘091 97 W 0L€ 'SId 80LL MVL ‘W /8 ‘V86Y Oloseuelpuey
Z1eyoS "3 ‘o x uosdi|jiyd ‘-bajddy eadealjo vonuerd
‘W /8 ‘g6 OjoseueLpuey
‘InL (‘u8/) eIj0MISRIaD BINUR[RD
‘W BS. ‘S¥SYe 4S
laulad "H ereuasiq eonuee)
yoeds % ‘gner eanuee)d
gkealdedl|es
‘W G0Y ‘S0LL O
T "ds wnjAxoyuez
W oSy ‘62LL 91
laulad 'H esodwiueyisy wnjAxoyiuez
7 wnjAxoyiuez
‘W 80§ ‘v68 ewelesijezey
(Au) -ds sudap
‘W 096 ‘G/Z elesjo]
(1ou18d "H (*1BU7) ereInyreds "ye) z "ds sudaa
W 60Y ‘vl 82
T "ds sudap
W 0.6 ‘611 927
|leosed "0 ® [eubid "IN ‘1eqeT (‘|ireqg) evejoljojun sudap
‘W /LE ‘PG| elesjo]
"PIaA | (Jo¥Eg) BPHIU SUdBA

‘W GLG ‘YOPS O 3aNop Yim pajerdosse uawioads "W 9Z§ ‘002 9Z

Jaiad "H (*|ieg) eoueosebepew sudap

auns — geadeIny
(penunuod) "1 xipuaddy



136  Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

[S ‘(MM ‘as ‘D ‘3] IN

[as ‘Ol N

[(N)M ‘as] N

(MM (N TTIN
[as'Doalin

[(N)M] N

[olwapus [e20|] N
[as ‘0 'dl N

[as‘0alin

las'oalin

(MM “(N)M ‘as ‘3] N

aN

N3

1IN

N4

o8

nA

d0

N

nA

o8

nA

‘W oLy ‘090 91
Jayeg wnijoyaund WwnasIA
"7 WNISIA
geade|elues

‘W gey ‘ez) plodogn
(Au) -ds eluosi|

"W GOE ‘SIq GELL PVL -W 0Ly “L90ZL D7 :W G09 ‘PPyS DT -W 09€ ‘€€08L 999

AnBueq suadsaqni vIuosSI |
'¥228 4S
AnBueq nuolteq eluosiy
‘lireg eluosiL
"W 926 ‘661 9Z
JBWNS|S BI|OHILB0ISHIM BIPNT
‘W gey ‘€l plodoo
Jawna|S ¥ uoinde) saploidojoas eipnT
W €96 ‘2. 97
laulad ‘H saplousedeip eipn
"SSNC X3 "WWo) vipnT
"W 001 ‘90Z| OAleUELIpUEY W 9/ ‘09} NORIND
"ba|ddy wnijojreno wnijewoH
"W 00} ‘188 UOSOAOIEY ‘W G ‘| ZZ| OAlBUEBLIpUEY (W €/ ‘0L P|0doaT
‘lIteg ("0Q) wnJoyipnu wnijewoH
‘W 0GE ‘ZPLL PVL LW Oy ‘7291 VL
"WYOH O (*|nL X8 uIAlog) wnylueldiw wnijewoH
"W 8Z§ ‘Z6Y EJejeipuojodey
Jauiad "H ( "lireg) mpueigapjiy "oy
‘W ObYy ‘L0LL VL ‘W G9€E ‘€1L08) 990
‘WYOH O (*DQ) wnyielon|joAul wnifewoH
‘W 6G.L ‘8¥S¥T 4S
‘liteg ("InL) wnyjueus wnijewoH
‘boer wnijewoH

ans — geaJeII|eS
(panunuod) *} xipuaddy



137

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

'GE68L 4S ‘W GZY ‘880L O
(MM “(N)M] N N3 ‘A2IQNY SISUBAR[E[eUR ©|jau0Q
aliald ejlpuoq
‘W OLE ‘L¥ZL MVL 3GNOP UM PBJeIoosse uawioads *,W 0ve ‘€99 FV.L

[(N)M] N N3 ‘A2IQNY 9suazarens uoipuapoinde)d
W GFE 'ZG9) ML

(MM “(N)M] N nA ‘A2IgNY dsuaueleyue uolpuspoinded
"W 0FS ‘8E) 97 ‘W 00S ‘9691 MVL ‘W GEE ‘LLLL O ‘W GEE ‘0L OT ‘W 09€ ‘GBES OT ‘W GL¥ ‘06081 GO ‘W 09€ ‘9081 99D

[o1wapua [e20|] Nle epn|og % JNe " seuswweleIpue Uoipuspoinden

‘A2IgNY uoipuapoinded
aeaorlodes

‘W gL/ ‘80Z 87 W OLE “90Z) VL ‘W 00} ‘016 UOSOAOIRY ‘W by ‘ZOLL OABUBLIDURY ‘W 00S ‘G808L 89 ‘W GGE ‘96081 999

(MM “(N)M ‘as ‘TTIN aN "YIpey esnial eaeuljo

*SSNf X3 "WWo9 earUul|ON
‘W $G§ ‘€Z NOYINS
(Au) -ds eapifen
w9/ ‘29l nojing
WY IMIM “(N)MW ‘as ‘31T IN anN NIO X8 31y [ eoleganbuez eapife|y
"A|O X3 Y1) eapifep
W 80Z ‘8¥€1 OAleuBlpuey [, W 80Z ‘/FEl OAlBUBLpURY (W 8ZS ‘€61 BJEjelpuoloyey
(MM DTl IN D7 awin|g sisuaueosebepew eluosiaydoep
W /3G /gL 9z LW 0¥ ‘6291 MVL ‘W 09¢€ ‘¥20/2 O
uoinded ( "WyoH "O) InpueIgapP|Iy “Ten
By Fwod (MM (N)M ‘as ‘O ‘3l N o) "WHOH 'O sl|ioelb eluosiaydoe
awn|g eluosiaydorpy
W BEE ‘88 97 ‘W GGl ‘€601 OAleuBlLpUEY
[(AIM (N N D1 AImoT % "wjed ‘pleng (xnoyn) uaniad sayjuesida
awn|g sayjuesidan
‘W 8ZS ‘161 eJejelpuojoyey
[03aln o) sajlemy] ("uay g JYBIAA) suaidioap wniolji4
sa1eMyL wnidl|i4
W €96 ‘G0z 97
T "ds uojAxoreioQ
"} ) OOH X@ sienoy] uojAxoreioq

aeaodepuldes
(penunuog) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

138

[(N)M ‘as] N

lasl N

[(N)M] N

lasl N

[olwapus [e20|] N

‘W 0S¢ ‘55081 990
T "ds uojAxoiepIs
"7 uojAxolapIs
"W Gz¥ ‘6,081 990 ‘W GGE ‘0208l 99D
G *ds sdosnwin

‘W GEE ‘PLLL OT ‘W G8Y ‘901G O ‘W 0Ly ‘98€S O ‘W GZv ‘82081 999 ‘W Gg€ 8108} 990
 "ds sdosnwip

‘W 08¢ ‘¥S0. O
¢ ds sdosnwip

‘WOly 2602 O7 W 0ZY ‘€2081 990 ‘W G¥E ‘€508) 99D ‘W 09¢€ L€08L 999 ‘W GZ€ ‘GL08L 990
Z 'ds sdosnwin

W 0¥€ ‘2991 MVL LW GOG ‘09%S 97 LW 06 ‘6575 O
T 'ds sdosnuwin

‘W G9Z ‘6081 999 ‘W 0¥E ‘L108) 990
N3 ‘A2IQNY SIsuaueliques sdosnwip
7 sdosnwi
‘W G8E ‘€6081 990 W G8E ‘Z608L 90 ‘W 0¥E ‘59081 990
T 'ds eireyjjiuey
‘suepy erey|Iuep
W GES ‘PELL OT W GEE ‘GLLL DT W Obb ‘0602 O ‘W G8E ‘850 DT ‘W G9€ ‘G¥08L 99D ‘W §8Z ‘¥¥08L 990
(‘A21gny xa uoinde) sapiouele|d "ye) T ‘ds eiweiqe
‘W GEE ‘60LL O ‘W OFY ‘99¥G O LW ¥6¥ ‘61¢ BIESIdT W 0GY ‘28081 990D

ud ‘A2IgNY X8 uoinde) sisusueliquies elweige
"W 08€ ‘£G0Z O W G¥G ‘€IS O LW 0LG ‘LLHS O
nA ‘A21gNY X8 uoinde) sapiouere|d eiwelige]

'0Q'V elwelqe
"W /G ‘901 OAIBUBLIPUBY ‘W GO ‘LEYS O
aN T 'ds eIsreuuopinoge
lalog eisreuuopinoge]

‘W GZy ‘18081 €99 ‘W OLY ‘9¥08L DD 3ANOP Yim pajerdosse suswidads ‘W 0Ly ‘L8€S O ‘W GZv ‘08081 990

1 fe) Japunjoe|y @ "INeog 7 liuoskHIuel gjjlauoqg

auns - geaorlodes
(panunuod) *} xipuaddy



139

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

W GZ€ ‘20l g7
‘dosjosied [[(M)M ‘as ‘O ‘Il IN 21 azyuny| (1) sapiofeladoiuoa| ease|
"1S104°'9) % "1S104°Y'[ ©IJe |
okeodedoe|
‘W 09€ ‘0LYS O
[(N)M ‘as ‘0 ‘3l W o) ‘9@ "By ereion|oAul BIXNN
‘we xa "wwoo eIxXn
oea0Rq|NS
‘W L0} ‘€l . eweles)yezey
(Au) -ds euar|00]AX
W €ZG ‘181 €7 ‘W BGE ‘€L 97 ‘W /1€ ‘8¢ eesjor]

(03l 21 ‘eg (*reg) 1preysu euse|oojAx
W gg ‘/0/ eweles)yezey
(MM “(N)M] N NnA pJelog) 4 ualad euar|00jAx
‘lIreg euae|00|AX
‘W BGE
‘Y| 97 ‘W 0S¥ ‘€69) MVL ‘W LOL ‘6. BWeles)yezey ‘W 0G ‘66| OAlBUBLIpUEY ‘W 0G ‘060) OAlEUBLPUBY ‘W pBY ‘/FZ BIBSIST ‘W /LE ‘vl BIESIST ‘W G9 ‘pL| plodosT
[asl N nA pJBIYL) " BSOISIA BUSR|OZIYIS
‘W /G ‘60}| OAlRUBLIpURY ‘W L€ ‘GL| BIES}O
[as] NnA Jo1I9d "H (pielon o) eioyinied eusejoziyssS
sIenoy] eusae|oziyss
W yle
‘8 §Z ‘W 09% ‘T0LL MVL ‘8681 4S ‘W L0} ‘0L BWE[ESIYEZEY ‘W 00 ‘06 UOSOAOIEY ‘W ¥6Y ‘67 BIESIST ‘W ¥6Y ‘8Z¢ BIESIOT ‘W /L€ ‘8L| BIESIOT ‘W $Gp ‘6EZ NOWIND
[(N)M ‘as] N IN Joyeg sAWe|yoouopod eusL|0dIeS

SJ/enoy] euse|odJes
‘W GE */ 97 ‘W 89E ‘BY| 97 ‘W L0 'Z)/ BWeles)yezey ‘W 0 ‘/61} OABUBLIPUBY ‘W /L€ /€| eles)o]
[(MIM ‘as] N IN eM-BuoH (piesso *4) eureuale ejasnipsiy
02BARD B||9SNIPa
‘WGLE ‘L 97 ‘W 009 ‘ZELL VL ‘W ¥6F ‘8pZ BIESIOT ‘W /L€ ‘9E | BIESIOT ‘W 4Gy ‘0FZ NOWIND
[(N)M ‘as ‘Il N o) 1oxegq erepidsno euse|ojdaT
srenoy] euae|oideT

gkaldkuor|0dies
(penunuod) "1 xipuaddy



Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

140

(MM “(N)M “‘as ‘TTIN
[(N)M ‘as] N
WY swo) (MM ‘(N)M ‘as ‘0 ‘Il N

[(AMIM “(N)M ‘as ‘0 ‘TalIn

[(AMIM (N TTIN

-donued J(N)M O 9] N

WY wo) [[(M)M (N)M ‘as ‘Ol N

[(N)M] N

[(AMIM “(N)M ‘as ‘0 ‘TalIN

3N

3aN

o8

aN

3N

3N

aN

3N

0N

‘W 80§ ‘688 eWeles)jezey
(Au) "ds ealoury
W €/€ ‘06 9Z ‘W 80§ 'G68 eweles)jezey
‘eg (|nL xa uinlog) esowenbs ealoury
"W 8GS ‘20T 9Z ‘W 80S ‘968 eweles)jezey W €€ ‘8YYS O
‘Ieg ('in1) sadibuo| ealoury
"W GG ‘601 OAleuelpuey
‘|ieg (sienoy] ) ealoq.e ealoury

"W GGY ‘LEL 97 ‘W 80S ‘068 Buweleslyezey W 0GE ‘95081 999

‘|lreg (ssenoy ) eljoysnbue ealoury
‘lgny ealoury
‘W 80§ ‘988 eweles)jezey
192114 (1eLuad "H) snueAnbuep snyiuegAyony
192114 snyiueqgAyoldly
9B9IJEB|OIA
W ¥0€ ‘29l 8z
lyeA (1) sisuaorewel elaydirelfyoels
IyeA elaydrerfyoers
93 JBUI(JIIA
W 0€ "LGYS O
"'SYoer 'q "g xo Joyeg (1oxeq) enpel enaqo
‘yaipneo ellaqo
okadkIlliN
W ZZ6 ‘18 9Z ‘W GLY ‘615 O
‘wiyezey % ulnyl (‘|n1) vueusulag vogiy
‘lireg eoqly
okeadrloulinj|
W 80z ‘0¥E| onleuelpuey
1ipuea Xa Jallad ‘H ereulwab auydepoueydals
‘lIreg auydepoueydals
araoJea|aWAYL

(panunuod) *} xipuaddy



141

Gautier et al.: An analysis of the Angiosperm flora, with a provisional checklist

(MM “(N)M] N

WY “wo) (MM ‘(N)M ‘as ‘0 ‘Il N

[(N)M] N
‘woD [(N)M ‘as]l N

[(N)M] N

o8

aN

3N

3aN

3N

+G1Z 97 ‘(AU) Z¥68L 4S LYB8L 4S (AU) W 0S ‘088 Bweles)jezey ‘W G8S ‘YEYS O

‘S19pul Ajlwe
"»W 80Z ‘T¥E | OAleuelpuey
Jallad "H edresouobin eipuelojny
‘daubeg eipueio|ny
aeaoeuaqibuiz
"W G9g ‘691 97 ‘W G0¥ ‘#0LL O
'uoq "9 sisuaauinb eaa
1 x@ uskoy g eoa
W G6Y ‘2215 O
N7 1R uegey winsoliA ewwaisoydAD
'20.26€ 9dD
n7 N 1% luegey asusueliquies ewwalsoydAD
W G9G ‘LZHS O
0s9q shdAyoed ewwaisoydAD
uois|v (‘youe|d) ewwaisoydAd

aeade}IA
(penunuog) "1 xipuaddy



