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ABOUT THE BIODIVERSITY CONSERVATION
LESSONS LEARNED TECHNICAL SERIES

This document is part of a technical report series on conservation projects funded by the Critical
Ecosystem Partnership Fund (CEPF) and the Conservation International Pacific Islands Program
(Cl-Pacific). The main purpose of this series is to disseminate project findings and successes to a
broader audience of conservation professionals in the Pacific, along with interested members of the
public and students. The reports are being prepared on an ad-hoc basis as projects are completed
and written up.

In most cases the reports are composed of two parts, the first part is a detailed technical report on
the project which gives details on the methodology used, the results and any recommendations. The
second part is a brief project completion report written for the donor and focused on conservation
impacts and lessons learned.

The CEPF fund in the Polynesia-Micronesia region was launched in September 2008 and will be
active until 2013. It is being managed as a partnership between Cl Pacific and CEPF. The purpose

of the fund is to engage and build the capacity of non-governmental organizations to achieve
terrestrial conservation. The total grant envelope is approximately US$6 million, and focuses on
three main elements: the prevention, control and eradication of invasive species in key biodiversity
areas (KBAs); strengthening the conservation status and management of a prioritized set of 60
KBAs and building the awareness and participation of local leaders and community members in the
implementation of threatened species recovery plans.

Since the launch of the fund, a number of calls for proposals have been completed for 14 eligible
Pacific Island Countries and Territories (Samoa, Tonga, Kiribati, Fiji, Niue, Cook Islands, Palau, FSM,
Marshall Islands, French Polynesia, Wallis and Futuna, Eastern Island, Pitcairn and Tokelau). By late
2010 more than 35 projects in 9 countries and territories were being funded.

The Polynesia-Micronesia Biodiversity Hotspot is one of the most threatened of Earth’s 34
biodiversity hotspots, with only 21 percent of the region’s original vegetation remaining in pristine
condition. The Hotspot faces a large number of severe threats including invasive species, alteration
or destruction of native habitat and over exploitation of natural resources. The limited land area
exacerbates these threats and to date there have been more recorded bird extinctions in this
Hotspot than any other. In the future climate change is likely to become a major threat especially for
low lying islands and atolls which could disappear completely.

For more information on the funding criteria and how to apply for a CEPF grant please visit:

e www.cepf.net/where_we_work/regions/asia_pacific/polynesia_micronesia/Pages/default.aspx
e www.cepf.net

For more information on Conservation International’s work in the Pacific please visit:

e www.conservation.org/explore/asia-pacific/pacific_islands/pages/overview.aspx

or e-mail us at cipacific@conservation.org
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THE RARE PLANTS OF SAMOA

| essons Learned

The major lesson learned has probably been to secure transportation. The project was always
having to share the truck with other elements in the MNRE. Also, one person should have
been put in charge from the beginning, rather than several people, which led to confusion.

Some of the problems that cropped up were handled well by Suemalo Talie Foliga. However
he was taken off the project at times, despite the fact that he probably knows the plants
better than anyone else at MNRE and was best suited to benefit from the workshop. No

one participant did all the field trips, as they were pulled off for various reasons. If more
participants had been included, one of them might have taken a real interest in carrying on
the work on the flora and rare plants of Samoa.

Project Design Process

Aspects of the project design that contributed to its success/shortcomings.

Transportation should have been a part of the budget, and a local organizer from MNRE
should have been appointed earlier. Perhaps there are too many workshops going on in
Samoa, and someone in the department (MNRE) should try to space them out.

Project Implementation

Aspects of the project execution that contributed to its success/shortcomings.

Some of the problems that cropped up were handled well by Talie Foliga. But he was taken
off the project at times, and he would have been the person best suited to benefit from the
workshop (since he probably knows the plants better than anyone else at MNRE, and is very
reliable. No one participant did all the field trips, as they were pulled off for various reasons. If
more participants had been included, one of them might have taken a real interest in carrying
on the work on the flora and rare plants of Samoa.
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INntroduction

The ‘flora’ of an area is usually thought of as a list (or book) that includes all the plants
occurring in that area. This list can include all flowering plants, all vascular plants
(flowering plants, gymnosperms, and ferns), or all plants (including algae, lichens,

etc.). Together the flowering plants, gymnosperms, and ferns are often referred to

as ‘higher plants, a category known scientifically as Tracheophyta. The higher plants

are divided into two main groups (called ‘divisions, which together comprise the

‘plant kingdom’)—ferns, which are placed in the Pteridophyta (individually called
pteridophytes), and seed plants, which are placed in the Spermatophyta (individually
called spermatophytes). Between the ferns and seed plants, but typically included in
the pteridophytes, is a heterogeneous assemblage of plants called ‘fern allies, which in
Samoa comprise the genera Psilotum (two species), Selaginella (2), Lycopodium (8), and
Tmesipteris (1), all of them small plants. These are usually studied separately from the
seed plants by botanists who specialize in ferns, and are beyond the scope of this study.
The seed plants are divided into two groups: Gymnospermae (called gymnosperms,

or sometimes, conifers), and Angiospermae (flowering plants). There are no native
gymnosperms in Samoa, so they are not covered in this report. Consequently this study
comprises the flowering plants, the angiosperms.

The angiosperms are divided into two groups: monocots and dicots. These two groups
(as well as other plants) are further divided into groups called ‘orders, and orders are
divided into ‘families, which range in size from a single species to thousands of species.
Orders are not commonly used, but families are. All family names can be identified by
the ending -ceae. For example, the orchid family, the largest one in Samoa, is called
the Orchidaceae, and the largest dicot family, the coffee family, is called Rubiaceae. In
the past, there were eight exceptions to this ending, but these eight are now given
different names with the standard -ceae’ ending: the carrot family Umbelliferae (now
called Apiaceae), the sunflower family Compositae (Asteraceae), the mustard family
Cruciferae (Brassicaceae), the mangosteen family Guttiferae (Clusiaceae), the pea family
Leguminosae (Fabaceae), the mint family Labiatae (Lamiaceae), the palm family Palmae
(Arecaceae), and the grass family Gramineae (Poaceae).

Plant species can be classified by their distribution: they are either native, i.e., they
occur naturally in the area (having arrived by non-human transport), or they are alien
(introduced species that arrived by direct or indirect human transport). Alien species
can be further divided into species introduced by the Polynesians (i.e., species brought
in prior to ca. 1830, and called Polynesian introductions) and those introduced in
modern times (i.e., after ca. 1830, and called modern introductions) by Europeans or by
Polynesians traveling by means of western transport (boats, and nowadays, planes).
Alien plants can also be divided another way into intentional introductions (plants
brought intentionally, usually useful plants) and unintentional introductions (plants
accidentally arriving in Samoa, typically weed:s).
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Native plants can be further divided into two categories, endemic and indigenous. Endemic means
restricted to a certain area; plants endemic to Samoa are found only in Samoa. Indigenous in its
current usage, refers to native species with a wider distribution (i.e., those naturally found in Samoa
as well as elsewhere). These terms are relative, because their meaning depends upon how the
‘area’is defined. For example, a plant occurring in Samoa and Tonga can be referred to as endemic
to western Polynesia, but then it would be indigenous to these two areas when they are treated
individually. However, in practical usage endemism is usually applied to countries, archipelagoes, or
islands.

The use of the term‘Samoa’in any biological report can be confusing because the archipelago is
divided politically into two parts, independent Samoa (Samoa) and American Samoa. Politically,
‘Samoa’ refers to the entity formerly known as Western Samoa, but geographically it refers to the
whole archipelago. To avoid confusion, the western part of the archipelago is referred to in this
report as‘independent Samoa, and if the whole archipelago is meant, ‘Samoa’ (or ‘the archipelago’)
is used. Although American Samoa and independent Samoa are separate politically, the plants

of the archipelago do not honor this distinction and it is not realistic to divide the archipelago

in a botanical context into the political entities. However, because the two governments are
independent from each other, their environmental departments (the Department of Marine and
Wildlife Resources in American Samoa, and the Ministry of Natural Resources and Environment in
independent Samoa) are likewise separate, and arrangements to treat plants of the archipelago as
a whole have not been made between the two governments. This is pity, since the most logical way
to deal with these plants is on an archipelago level. Because of this political division, a plant can be
recognized as endemic to independent Samoa or American Samoa, when the more realistic way
would be to use only the term ‘Samoa endemic’ without any political distinction. It is artificial to
separate the archipelago into the two parts, but often necessary since decisions made about plants
occurring in both parts of the archipelago are usually made independently by the two political
entities. The most realistic concept of endemism in Samoa should include plants endemic to the
archipelago, not to the political entities. In this regard, a plant endemic to American Samoa should
be considered to be endemic to the archipelago instead of the political entity, and conversely for
independent Samoa endemics.

The political division also affects the status of rare plants. For example, the attractive large white
ground orchid Calanthe hololeuca is common in American Samoa, where it has been collected

16 times, but it is rare in independent Samoa, where it has been collected only twice since 1931.
Although included here on the list of rare plants of independent Samoa, it is not rare in the
archipelago. For the purposes of this report, however, all plants rare in independent Samoa are
included here, even though they may be common in American Samoa. This is treated further in the
Discussion section below.
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1. The Flora of Samoa

The flora of Samoa (the archipelago) comprises about 550 native species of flowering plants
(Whistler, pers. research). These species fall into 95 plant families and about 300 genera. Although
Samoa has the second largest native flora in tropical Polynesia (behind Hawai‘i), its flora is only
about one third as large as that of Fiji located about 1100 km (685 mi) to the west. The largest family
of flowering plants in Samoa is the orchid family Orchidaceae, with approximately 100 species.
Approximately 30% of the flowering plants of Samoa are endemic to the archipelago. Only two
genera, Sarcopygme (Rubiaceae) and Solfia (Arecaceae), are endemic to the archipelago.

The state of knowledge of the flora of Samoa has lagged behind that of much of the rest of
Polynesia. Samoa is the largest archipelago in Polynesia that does not have a published flora.
Hawai‘i has a recent flora (Wagner et al. 1990), and Fiji has a recent and large, comprehensive one
(Smith 1979-1996). Tonga had a flora published by Yuncker in 1959, and Niue has had two (Sykes
1979; Yuncker 1943). A flora of Samoa is long overdue but hopefully this problem will be rectified in
the near future.

2. Botanical Collections from Samoa

The collection of the Samoan flora began dramatically when the ship’s botanist from the La Pérouse
expedition gathered a number of specimens in the vicinity of A'asu Bay on the northern coast of
Tutuila in 1787. However, the specimens he carried on his back when he swam to the ship during

a battle between Samoans and his French shipmates were lost several months later along with the
ship and crew. After that A'asu incident, explorers and scientists avoided Samoa, and the next visit
by a botanist was not until 1838, when another French expedition, this one under the command

of Dumont d'Urville, visited Samoa. Very little is known about the d'Urville collections, although
they are apparently stored in the Paris Herbarium. The following year the United States Exploring
Expedition (USEE) visited Samoa, and a large collection was made (Pickering 1876). This collection,
although important because of its very early date, is of somewhat dubious value, since it was poorly
curated and many specimens are now known to have been mislabeled, some even attributed to
the wrong archipelago (there are two Samoan endemic species whose specific names refer to their
incorrect collection locality in Tahiti).

This exploratory phase was followed by one consisting of botanical collections made by several
amateur and professional European botanists who visited or lived in Samoa during the middle part
of the nineteenth century. The most notable of these collectors were E. Graeffe, a Swiss physician
(intermittently in Samoa from ca. 1862 to 1872); the Rev. T. Powell, an English missionary (in Samoa
ca. 1848 to 1885); and the Rev. J. Whitmee, another English missionary (in Samoa ca. 1875-1885).
Graeffe and Whitmee did not publish their botanical information, and Powell (1868) published only
a list of Samoan plant names. More comprehensive study of the flora did not begin until the last
decade of the century, when the German botanist F. Reinecke worked in the archipelago from 1893
to 1895 and published his Die Flora der Samoa-Inseln (1896, 1898). He was followed by Dr. F. Vaupel,
a German physician and amateur botanist whose collections date from 1904 to 1906 (and were
partially treated in Lauterbach 1908), and K. Rechinger, who visited Samoa in 1905 and published a
series of reports (1907-1915) based on his collections. Three other botanists visited Samoa during
this phase and published information on the flora of Samoa. The Americans Lloyd and Aiken visited
the archipelago in 1905, and published a booklet 29 years later with the somewhat grandiose title
Flora of Samoa (Lloyd & Aiken 1934). B.P.G. Hochreutiner, a Swiss botanist, collected in Samoa in the
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same year as Lloyd & Aiken and Rechinger, and published his results in a series of seldom quoted
articles many years later (Hochreutiner 1912, 1925, 1934, 1936).

The modern phase of Samoan botany began in 1920 with the visit of W. Setchell to American
Samoa, and is characterized by collections made by amateur and professional American or
American-sponsored botanists. Setchell’s work on the Samoan flora (published in 1924) was
followed by E. Christophersen, who collected in Samoa in 1929 and 1931 and published his two-
volume work Flowering Plants of Samoa (Christophersen 1935, 1938), which also included records
of previous minor collectors (Garber, Eames, Bryan, Wilder, and Diefenderfer) who botanized in the
archipelago during the preceding two decades. In 1939, T. Yuncker collected in American Samoa,
and based upon his collections, published Plants of the Manua Islands (1945). His publication also
included collections in Manu‘a made by A. & W. Harris (mostly in 1938). At about the same time, C.
Christensen (1943) published a fern flora of Samoa, based on the collections of other botanists, but
he did not personally visit Samoa.

Since Yuncker’s time, several other significant collections have been made, most notably by M.
Bristol in 1968, P. Cox in the 1970s and 1980s, and W. A. Whistler (1968—present), but little has been
published about these, other than checklist of the flora of American Samoa (Whistler 1998). The
most significant Samoan floristic studies are still the work of Reinecke (1896, 1898), Rechinger
(1907-1915), and Christophersen (1935, 1938). The best of these publications is undoubtedly that
of Christophersen, not only because of its comprehensive coverage (Christophersen collected
about 83% of the flora, which is considerably more than Rechinger’s 60%, Reinecke’s 54%, and
Vaupel’s 45%), but also because it is the most recent of the three. Actually, these publications

are all more correctly classified as partial floras since they lack ‘keys’ and botanical descriptions
that characterize floras, and are consequently of little use to anybody but a taxonomist. There is,
therefore, no published ‘flora of Samoa, but species checklists can be compiled from the earlier
publications and recent collections, and from up-to-date information in the recent flora of Fiji
(Smith 1979-1996). Additional information on Samoan plants is included in a booklet by Parham
(1972). Other publications that deal with Samoan plants, some of which contain flora checklists,
include the following: for vegetation, Whistler 1978, 1980, 1984, 1992A, 1992B, 1994, and 2002; for
medicinal plants, Whistler 1992D and 1996; and for weeds, Whistler 1983 and 1995.

Until the last few years, Christophersen’s collection of 2900 specimens was the largest made

in Samoa, but between 1968 and the present, A. Whistler has amassed a personal collection of
over 8000 specimens. The collection includes over 90% of the known angiosperm flora of the
archipelago. The only taxonomic works based on these specimens are revisions of two of the three
largest genera in Samoa, Psychotria (Whistler 1986) and Syzygium (Whistler 1988). Whistler also
published Plants in Samoa Culture (2001), which includes the local names of Samoan plants, and
Rainforest Trees of Samoa (2004A), which is a partial flora of native Samoan lowland forest trees.

3. Reasons for Rarity

There are a number of reasons why plants are rare in Samoa, some of them due to the activities of
man, some to chance, and some to natural causes. These reasons can be put into several categories:
(1) loss of habitat; (2) competition; (3) herbivory; (4) abandonment of cultigens; and (5) natural
rarity. By far the two most common and important reasons belong to the first two categories. Plants
that have died off over their entire range are referred to as extinct. Species that have died off in only
part of their range are referred to as extirpated from those places.

CONSERVATION INTERNATIONAL Biodiversity Conservation Lessons Learned Technical Series



Loss of habitat is probably the most serious cause of plants becoming rare in Samoa after the
arrival of the first Polynesian settlers about 3000 years ago. After the original settlement, the
population soon expanded and started utilizing the environment, especially the lowlands. Forests
were cut down for villages and plantations, and marshes were utilized to grow taro. Species already
uncommon in the lowlands, and restricted to there, were soon threatened, and some of them have
probably already gone extinct, especially during the European era when much of the remaining
lowland forest was planted in commercial coconut plantations.

One example of the loss of habitat threatening a native plant is shown with Centipeda minima, a
small herb of the sunflower family Asteraceae. It is restricted to the edges of coastal and inland
wetlands, and was most recently collected along the edges of a pond in Falealupo, Savai'i. Its
habitat, wetlands, has been highly modified by humans, which has reduced places in which it can
survive. Also, a devastating cyclone two decades ago destroyed the only known recent collection
site (at Falealupo) and the species was not found during a recent cursory survey there in July 2010.
Even more devastating to native plant habitat has been the destruction of Samoan lowland forest,
especially on‘Upolu. Species restricted to this forest have been hard hit, and several of them,
perhaps naturally rare to begin with, may have already become extinct or extirpated because of this.

Competition is also a serious problem for native species. The native plants developed together in
the Samoan environment over thousands and even millions of years, and each of them developed
traits that allowed them to survive in the little-changing habitat. However, the first Polynesian
settlers arriving in Samoa brought with them alien plant species that changed the vegetation
dynamics. These species, some of which were cultigens that do not reproduce themselves naturally,
but some were adventive species that naturally spread into the native habitats. Even more serious
was the changes wrought by the more numerous and aggressive alien weedy species brought to
Samoa after the arrival of Europeans beginning in about 1830. Some native plant species were
probably dependent upon natural forest clearings and open sunny conditions for their seedlings
to grow and development. But with the arrival of so many new weedy species (hundreds of them),
especially the fast-growing mile-a-minute vine (Mikania micrantha, fue saina), has caused these
clearings to now rapidly be covered with a smothering growth of weeds, blocking out the sunlight
needed by the native species. This kind of competition has probably led to the extirpation from
Samoa of the native herb Blumea milnei in the sunflower family Asteraceae. It is also probably the
major cause of extirpation of Polynesian weeds that were unable to compete with the more recent
arrivals in Samoa.

Herbivory has been a major problem for native Pacific species ever since the introduction of alien
mammals by the Polynesians. Prior to the arrival of the first settlers, there were no native terrestrial
mammals present in Polynesia other than bats. Samoa has two apparently native fruit bats that

are more helpful to native plants than they are harmful, since they are major seed dispersers. The
other native bat is small and insectivorous. Polynesians brought three mammals with them, the
Polynesian rat (Rattus exulans), the dog, and the pig. The Polynesian rat’s influence on the native flora
of Polynesia is only recently being understood. They are major seed consumers, particularly of palms,
and are now thought to have lead to the extinction, extirpation, and drastic population reduction

of palms in places such as Easter Island, Hawai‘i, and Fiji. At the present time, however, there are no
known rat seed predation effects on native Samoan palms or other species, a subject that needs
further study (especially now that rats have recently been eradicated from Nu‘utele Island).

Pigs have had serious effects in many places in Polynesia because of their rooting habits and taste
for some native species. Hunting has kept them in check in most of Samoa, and even though they
are known to inhabit the highest elevations of Samoa, the damage they cause does not seem to
be major. Dogs and cats have no effect on the native flora, since they are carnivores. Elsewhere in
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Polynesia, deer, goats, cattle, and sheep have caused extensive damage. In Samoa only cattle have
been known to become feral, but this infrequently happens, mostly because stray cattle are prime
targets for Samoan hunters and poachers, and the animals are not suited to a life in the rainforest.

The abandonment of cultigens is probably the major reason for the extirpation or near extirpation
of some ancient Polynesian cultivated plants from Samoa. The ancient Polynesians carried the
plants useful to them throughout Polynesia, and maintained their populations by cultivation.
However, in the European era many new and better species were introduced, which led to some
of the‘canoe plants’no longer being cultivated. A good example of this is the Polynesian tomato
taulo’u (Solanum ferox), which in ancient times was cultivated for its tomato-like fruits. However,
with the introduction of the more prolific and tastier real tomatoes, Samoans apparently lost
interest in cultivating taulo‘u, which has led to its extirpation from Samoa. Although it is not an
endemic species and hence is also found elsewhere, it has been extirpated throughout most

of its Polynesian range and is in danger of extinction. A second example is tou (Cordia aspera),
which in ancient times was used to produce a glue for making tapa cloth. Its use for this has been
discontinued, and the plant is now rare in forest and probably on its way to extirpation from Samoa.
Few if any Samoans know its name anymore.

Some species are probably naturally rare in Samoa, for a variety of reasons. The most common one
is probably the chance recent arrival of species that have not had enough time to spread. Good
examples of this include the littoral shrubs Pemphis acidula and Suriana maritima. Pemphis is
known from only two localities on the southeast coast of Savai‘i between Salelologa and Sala‘ilua,
and Suriana is known from a single shrub collected on Nu‘ulua beach. These two species will
probably always be rare in (or disappear from) Samoa because their preferred habitat is atoll sand
or makatea limestone rock, which are absent in Samoa.
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- Classifications of Rarity

The definitions of the terms ‘rare, ‘threatened, and ‘endangered’ are conceived of in
different ways. The United States Interior Department’s U.S. Fish and Wildlife Service
(FWS) has primary responsibility for terrestrial and freshwater plants, as provided for

in the Endangered Species Act (ESA) of 1973. Under the ESA, plant species may be
listed as either endangered or threatened.'Endangered’ means a species is in danger
of extinction throughout all or a significant portion of its range. Threatened’ means

a species is likely to become endangered within the foreseeable future. As of March
2008, the FWS had listed 1,925 species worldwide as endangered or threatened, 1,351
of which occur in the U.S. The term ‘rare’ has no legal meaning, but is used in this report
to mean it is difficult to find.

The main international agency in charge of rare plants is the [IUCN, which produces a
list called the ‘Red List’ of these species. The IUCN system divides plants based upon
their frequency and distribution into nine categories: Extinct (EX); Extinct in the Wild
(EW); Critically Endangered (CR); Endangered (EN); Vulnerable (VU); Near Threatened
(NT); Least Concern (LC); Data Deficient (DD); and Not Evaluated (NE). The definitions of
these are somewhat complicated and based upon a lot of data that is almost entirely
lacking in Samoa, but these definitions can be seen in Appendix 2.

New Zealand, which has a very active program for protecting their rare plants, uses its
own system of classification. Townsend et al. (2008) has developed the New Zealand
Threat Classification System so that every native organism that exists in the wild in

New Zealand can be assigned a threat status. The species on the list are divided into
two main groups: those that are able to be evaluated and those that are not. Those that
cannot be evaluated, for whatever reason, are assigned the category ‘Data Deficient’ (as
on the IUCN Red List). The categories with sufficient data are classified as follows.

1. Extinct

Plants that are no doubt no longer found in New Zealand. This actually includes plants
that are extinct (no longer exist on the planet) and extirpated (no longer exist in New
Zealand). As de Lange et al. (2010) note, it is nearly impossible to prove that a plant

is extinct, and there are plant species that have been listed thus and subsequently
rediscovered. Species extinct in the wild but remaining in cultivation are not included
in this category, nor are species that arrived by chance but did not become established
('vagrants’).

2. Threatened

Plants that are on the road to extinction. This category is subdivided into several
smaller categories based upon the population size and the current and predicted
decline rate for the taxon: (1) Nationally Critical; (2) Nationally Endangered; and (3)
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Nationally Vulnerable. A number of additional qualifiers are used in this system, such as ‘extinct in
the wild, ‘range restricted, and ‘range restricted!

3. At Risk

Plants that are at some risk of extinction but are not as yet directly threatened.

4. Not Threatened

Species that have been evaluated but have been determined to not be endangered or threatened
in the country.

Virtually no work has been done on the rare plants of Samoa. The first listing of rare species was
done by Whistler (1992C) in a report on the biodiversity of Western Samoa. It included 81 flowering
plants and 55 fern and fern ally species. This, however, was only a preliminary list, and no action has
occurred on it. The IUCN included five plants on its Red List (IUCN 2008) in Samoa. These are Solfia
samoensis (listed there as Drymophloeus samoensis), Clinostigma samoense, Aglaia elaegnoidea,
Aglaia samoensis, and Calophyllum neo-ebudicum. However, it is not clear why these plants were
selected, since none of them were on Whistler’s 1992 list. Drymophloeus occurs at high elevations
and is apparently not uncommon; Clinostigma samoense has been collected over 20 times in
Samoa, nine times by Whistler alone; Aglaia elaegnoidea does not occur in Samoa; Aglaia samoensis
is a very common understory tree; and Calophyllum neo-ebudicum is a very common timber tree.
Consequently, the Red List is entirely unsatisfactory for Samoa, and there is currently no accurate
list of plants that should be considered rare, threatened, or endangered.

A survey of the rare plants was recently prepared for American Samoa (Whistler 2004B). A rare
plant was defined there as a species that is currently difficult to find. The list included 108 species,
including rare Polynesian cultigens and weeds as well as native species. The inclusion of non-native
plants (the weeds and cultigens) was done so that the cultural plants that were once a part of
Samoan culture could be included. Twenty of the 108 species were recommended for further
consideration as ‘threatened’ or ‘endangered’in American Samoa. The report was linked to a GIS
data base to show on maps where each of the rare plant records were collected, and the whole
thing added to an accessible website (www.cieer.org/efloras/samoa/about.html). Unfortunately,
nothing has been done to date to protect these species. The purpose of the present report is

the same as for the American Samoa one—to list plants that are rare or currently hard to find in
independent Samoa. From the plants selected (108 species) and the resulting recommendations
in the Conclusions section here, botanists and conservationists can make educated decisions as to
what species should be included on the sorely needed revision of Samoa’s Red List of plants.

Criteria Used Here for Rare

Some degree of fixed criteria is desirable in determining if a species should be considered to

be rare in Samoa. Most of these criteria are based on the number of times a species has been
collected in Samoa. The collections from independent Samoa can be determined by searching the
literature, especially Christophersen (1935, 1938), Rechinger (1907-1915), and Reinecke (1898). Also
important is the unpublished collection data of the author, whose herbarium specimens represent
perhaps a third of those known to exist. Another important way to find specimen records is to look
in herbaria housing Samoan collections, particularly for specimens that have not been listed in the
literature. This includes the collections of Vaupel, Whitmee, Powell, Graeffe, and the U.S. Exploring
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Expedition (USEE), which are widely dispersed in a number of herbaria in Europe, America, and, to
a lesser extent, Australia and New Zealand. The following criteria, based on the extant herbarium
specimens and experience of the author, were used to compile a list of rare Samoan plants
presented here. Inclusion in the list required inclusion in at least one of these categories.

1. Rarity of collections

This category includes species that have been collected less than six times. However, montane
species (e.g., those occurring over 900 m elevation) are overly represented in this category merely
because the montane areas have been under-collected. In such cases, they are sometimes omitted
from consideration because they are not in fact rare, just rarely collected. Some rarely collected
plants are common species that may not have been collected because of the difficulty of making
them into specimens (e.g., coconut), and these are also usually excluded from consideration.

2. Rarity of modern collections

This category includes species collected three times or less in the modern era (since 1931). Their
lack of modern collections is a possible indicator that they are becoming rare and in need of
protection.

3. Restriction to threatened habitats

This category includes habitats below 500 m elevation that are under pressure from development
and agriculture. This most commonly applies to lowland marshes and lowland rainforest, two of the
most damaged habitats in Samoa.

4. Restricted distribution in Samoa

This category includes plants found in only one or at most a few lowland or otherwise threatened
localities. Extensive disturbance in these relatively small areas can have serious consequences to
the rare plants found there.

5. Over-harvesting

This category includes species that are over-harvested for human use. Probably only one species
in Samoa is threatened by over harvesting, Manilkara samoensis (Sapotaceae). Intsia bijuga (ifilele)
may be commercially threatened, but it is not threatened with real extirpation in Samoa, and is
thus excluded from the present list.

6. Field experience of the author

The author has been working in Samoa for the last 40 years and has collected about 95% of the
native flowering plants known from Samoa. His experience helps qualify him to understand which
of the species are rare rather than just under-collected. His experience was sometimes the final
arbiter in borderline cases.

Typically threatened or endangered plants are usually native species, most commonly endemic
ones. However, two other types of species are included on this list of rare Samoan plants—rare
Polynesian cultigens and rare Polynesian adventives. The Polynesian cultigens comprise
traditionally cultivated plant species that were brought by the ancient voyagers. These plants
often are unable to produce and spread by themselves, and need care by humans (e.g., weeding,
planting, etc.) in order to survive in places where they have been introduced. During the modern
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period, many new cultigens have been introduced, and many of these are so superior to the older
cultigens that cultivation of the latter group has diminished or ceased. Because of the absence

of the care needed by these plants, they have gradually disappeared. A good example of this

is the Polynesian tomato Solanum ferox (taulo‘u). It was one of the few edible fruits cultivated

by Polynesians, but is inferior when compared to the more recently introduced tomatoes, and

its cultivation has been abandoned. This change of cultigens also occurs at the varietal level, as
when new, more prolific or better tasting varieties of traditional Polynesian cultigens have been
introduced, and the less prolific or less tasty ones have been abandoned. These disappearing
varieties are not addressed in the present paper since they are only varieties, not species.

Rare Polynesian adventives (weeds) comprise plants unintentionally introduced to Samoa before
the European era, but which have become rare or have disappeared because of competition more
recently introduced weeds. An example of this is Sigesbeckia orientalis (‘a‘ami‘a), a weed of ancient
introduction to Samoa. Prior to the European era, it was probably a common weed of disturbed
places, and was used to scent coconut oil. It has apparently now entirely disappeared from Samoa
(last collected there in 1931), probably because of its inability to compete with the legions of weeds
introduced in modern times (since 1830). These ancient weeds are often not treated in the literature
in the same way as native species. They are ignored because they are widespread, but they may be
disappearing over their whole range, and thus slip under the radar. Plants belonging to these two
categories of non-native plants are included here because they have been a part of Samoan culture
since before the European era.

The conservation status of the 108 plant species included in this report is listed under each species
entry in the section below entitled Appendix 5. Rare Species Profiles. The most important category
referring to their status is ‘rare national endemic, which signifies species found only in independent
Samoa (see the discussion above relating to this). The second most important category is ‘rare
archipelago endemic, but this is sometimes misleading because it includes some species that

are rare in independent Samoa, but common in American Samoa, as noted above. These first

two categories together comprise species that are endemic to Samoa, the archipelago. The third
category, rare indigenous, comprises native species that are found in Samoa as well as elsewhere.
It comprises the bulk of the rare plants listed here, since nearly two-thirds of Samoan native plants
are indigenous rather than endemic. The fourth and fifth categories, rare Polynesian cultigen and
rare Polynesian adventive are of lesser importance since they comprise alien (non-native) species.

For the purposes of discussion, the plants selected as ‘rare’in Samoa are divided into several
categories because they have different characteristics and origins. They are listed because they
rare (difficult to find), are restricted geographically, are restricted in habitat, or are becoming rare in
recent times. The categories as used in the individual species profiles are summarized as follows:

1. Rare Polynesian adventive.
2. Rare Polynesian cultigen;
3. Rare indigenous; 3. Rare archipelago endemic; and

4, Rare national endemic.
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- Methodology

The first task in this study was to go through the author’s flora data and prepare a
preliminary checklist of species that might be included in this report. The flora data is
based primarily upon collection data (specimens collected in Samoa) and the author’s
personal experience with the flora during his 40 years of work in the archipelago. The
collection data was divided into old collections (those gathered before 1932) and
modern collections (those gathered after that date). The reason these two divisions
were considered is because a disparity between the two. l.e., a paucity of modern
collections compared to old collections could indicate that the species is disappearing
from Samoa.

After considering the available data, the author decided that the best way to proceed
was to establish criteria for inclusion on the list of rare plants. In the end, six criteria
were used: (1) rarity of collections; (2) rarity of modern collections; (3) restriction to
threatened habitats; (4) restricted distribution in Samoa; (5) over-harvesting; and

(6) field experience of the author. These are explained in more detail in the ‘Criteria
Used Here for Rare’ section above. One other factor was considered: whether or not
the species was primarily an upland species that inhabited the higher elevations of
Savai'i. Species predominantly there are likely to be under-collected because of the
infrequency of botanical work in this area of difficult access, as noted above. Several
species that would otherwise fit into one of the six above categories were eliminated
because they were judged to be rarely collected rather than rare.

Once the species were selected for the rare plant list (109 species if the final number:
see Appendix 1), a species profile was prepared for each (see Appendix 5). This included
the following preliminary information: (1) species name; (2) botanical family to which
the species belongs; (3) author(s) of the species name; (4) synonyms of the species
name; (5) Samoan name (if any); (6) English name (if any); (7) status (e.g., rare endemic);
(8) reason for listing as a rare plant; and (9) suggested action for protecting the species.
This was followed by information about the range, habitat, distribution (in and out

of Samoa), frequency, and any ethnobotanical uses. Then a botanical description was
written for each species, using previous literature, field descriptions made by the
author, and descriptions based on botanical collections stored in the Bishop Museum
and the University of Hawai'‘i herbaria. Finally, the sites of collection of all known
specimens of the rare plants were recorded. Doubtful species records are shown in
Appendix 4.

The sites of collection data for the 108 rare plants are found on hundreds of
herbarium specimens and some visual records (the latter lack voucher specimens).
The location data for many of the herbarium specimens is found in the publications
of Christophersen (1935, 1938), Reinecke (1896, 1898), and Rechinger (1908-1915).
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Specimens not cited in those publications can be found in various herbaria, particularly the Bishop
Museum herbarium in Honolulu. Second in importance is the herbarium of the Botany Department
of the University of Hawai‘i, which is the main depository for the specimens of the author (his
personal collection). The specimens of Reinecke were originally housed in the Berlin Herbarium,
but were destroyed during World War II; however, many duplicates survive in various herbaria. The
specimens of Powell and Whitmee are at the Royal Botanic Gardens, Kew, and those of the United
States Exploring Expedition (USEE) are mostly at the Smithsonian Institution. The specimens of
Graeffe are located at various herbaria, but many are thought to have been destroyed at Berlin.
The author has seen nearly all of the above noted specimens at their respective herbaria. The most
difficult specimens to deal with are those of Powell, Whitmee, and the USEE, since their specimens
rarely note from which island their specimens were collected.

The author then visited Samoa and presented a two-week workshop for the MNRE. This included
PowerPoint presentations on the flora of Samoa, the working list of rare species, and field methods.
This was followed by eight days of fieldwork with MNRE trainees to teach methodologies for finding
rare plant species. Selected sites on Savai'i (three days) and ‘Upolu (five days) were visited and
searched for rare plants that had been recorded there. Thirteen of the listed rare plants were found
during these surveys (see the species marked with asterisks in Appendix 1). The workshop finished
with a PowerPoint presentation, open to the public, on the results of the herbarium and literature
study and the fieldwork. The report was prepared and submitted to Conservation International and
the Ministry of Natural Resources and Environment (MNRE). It included the report, and the species
profiles of each of the species, which include color photos of nearly all the species. (A few of the
species have probably never been photographed; for these, photos of herbarium specimens were
utilized, if they could be found.) Armed with this information, GIS programs can be used to map the
distribution of the species, and the whole report, along with the species profiles and photographs,
can be put on line on a site dedicated to the flora of Samoa.
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Results

The results of this study are arranged into three groups: (1) Rare Polynesian
introductions; (2) Rare Indigenous Species (some of which are rare elsewhere in their
natural range, some not); and (3) Rare Endemic Species. The first category is divided
into Rare Unintentional Polynesian Introductions (mostly weeds) and Rare Intentional
Introductions (Polynesian cultigens), which are cultivated plants that have become
rare in the European era. The other two categories are subdivided into orchids and
non-orchids.

1. Rare Polynesian Introductions

Whether a species is native or alien is sometimes difficult to determine, but several factors have to
be considered in ascertaining this: (1) method of dispersal; (2) known range outside of Samoa; (3)
whether or not there is a natural habitat for it to occupy; and (4) and if the plant has disappeared

in recent times. A plant with no natural means of dispersing across the ocean to Samoa is almost
certainly an alien species. A good example of this is the Tahitian chestnut (ifi, Inocarpus fagifer),
which has large fruits that cannot be carried by wind or animals, and do not survive immersion in
seawater for long; hence it is an alien species (Polynesian introduction). If a species is not found

on adjacent islands (e.g., Tonga and Fiji), but much farther away (e.g., Australia), is it is most likely
an alien plant (and usually of modern introduction). Prior to the arrival of Polynesians, most of
Samoa was covered in a dense tropical rainforest. Disturbed habitats in pre-Polynesian Samoa were
minimal and occurred mostly after drastic climatic events (e.g., cyclones, volcanic eruptions). Hence
light-loving inland species had relatively little area to colonize, and most of those found in the
plentiful disturbed habitats in Samoa today are alien species. Introduced plants are often not able
to compete with native species in undisturbed habitats, but may be common in disturbed habitats
because they are planted there by humans. When these plants are no longer desired or cultivated,
they may eventually disappear. This is the case for Parinari insularum (sea), which was frequently
collected by the early botanists, but has now apparently disappeared from Samoa. Consequently,
useful plants that have become uncommon in recent times are usually alien species (mostly
Polynesian cultigens).

The Polynesian introductions considered to be rare in Samoa are divided into two groups for
further discussion—weedy species that are mostly of unintentional introduction, and useful species
that are mostly of intentional introduction. Because they are alien species, they would not be
considered for ‘red-listing, i.e., alien species are rarely considered to be threatened or endangered.
However, a case can be made for some of them being considered, since they may be threatened
throughout their range.

The Rare Plants of Samoa

21



22

1.1. Rare Unintentional Polynesian
Introductions

This category includes alien species that were accidentally or unintentionally introduced prior

to the modern era in Samoa (e.g., prior to about 1830). Such plants are sometimes referred

to as Polynesian weeds. Not all weeds are alien species because some are fairly certain to be

native (e.g., the common liana Merremia peltata [fue lau tetele], is currently a major weed but is
apparently native). Whether a plant is of ancient or modern introduction is not always clear, and
like distinguishing alien from native species, several factors have to be considered: (1) first date of
collection; (2) known range outside of Samoa; and (3) whether or not the plant has a local name.
Weedy species, especially common ones, not collected by early botanists (i.e., those working

in the 19th century) are most likely to be modern rather than Polynesian introductions. Weedy
species found among the first collections in Samoa (U.S. Exploring Expedition 1839) are a mixture
of modern and Polynesian introductions, but an examination of earlier collections made by the
Captain Cook expeditions in Tonga, Tahiti, and Hawai'i can show if the plant was in the area at a
much earlier date (before the European era). Virtually all weedy species originally native to tropical
America are modern introductions. Weeds that were common in ancient Samoa most likely had
names because very few weedy species were present in Samoa in ancient times, and they would
have been much more noticeable and a topic of discussion (hence, they would need a name). A list
of nine now-rare species that are thought to have been Polynesian introductions are shown in Table
1 below. The species are arranged in alphabetical order by scientific name, and their distribution in
the archipelago is noted, including the number of times they have been collected in Samoa. Their
status (extirpated or extinct, or not) is also noted.

The antiquity of three of the species on the list is somewhat questionable. The grass Heteropogon
contortus was not collected in Samoa until 1905 (twice), and not since. It is apparently native to
Hawai‘i, but in the areas closer to Samoa—Tonga, Tahiti, and Fiji—its first collection dates are
comparatively recent. The vine Ipomoea indica was first collected in Samoa in 1895, and again in
1905 and 1931, but not since. It is apparently native to Hawai‘i and perhaps Tonga (Yuncker 1959
noted it was collected in the 1770s there), but its collection dates in Tahiti and Fiji are comparatively
recent. The subshrub Waltheria indica was apparently first collected in Samoa in 1839, and is now
rare. Like the two proceeding species, it appears to be native to Hawai'i, but is of more recent
collection in Fiji, Tahiti, and Tonga. It is interesting that all three species are apparently native to
Hawai‘i, but are rare and probably of modern introduction to Samoa.
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TABLE 1. Rare Polynesian Weeds.

S? U T (0] T Collections? Extirpated??
Heteropogon S - - - - 2 Yes? (1905)
contortus
Ipomoea indica S - - - - 3 Yes? (1931)
Leucas decemdentata S u T (0] T 19 No’
Phyllanthus virgatus S u T O T 17 No
Portulaca quadrifida S U T (@) T 17 No
Senna sophera S - T - - 3 Yes (1920)
Sida samoensis S us T (0] T 16 No
Sigesbeckia orientalis S u - - T 8 Yes (1922)
Waltheria indica S U =7 - - 6 No

1S =Savai'i; U= Upolu; T =Tutuila; O = Ofu/Olosega; T = Ta'l. 2This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is
followed by the year of the last known collection in the archipelago (for those species not collected in the
last 40 years). 4 Noted by the USEE to occur on Tutuila, but no specimen known. 5 Apparently extirpated
from independent Samoa, but still present on in Manu‘a American Samoa. 6 Reported only from Manono
and Nu‘utele Island. 7 Noted by the USEE to occur on Tutuila, but no specimen known.

A weed not included on the list, Blumea milnei, appears to be native to Samoa because of its early
collection date and because it has a natural habitat (disturbed montane forest) that existed before
the arrival of the Polynesians. It is found in Table 4 below. One species included on the Polynesian
weed list, the prostrate woody herb Sida samoensis, is problematical because it is a littoral species
of limited distribution (Fiji and western Polynesia), but occurs only in disturbed sandy habitats.
The remaining five species seem to clearly be Polynesian introductions to Samoa that were weeds
before the influx of new more aggressive species that probably crowded them out. For information
about each species, see the individual species profiles in Appendix 5.

1.2. Rare Intentional Introductions
(Polynesian Cultigens)

This category includes ‘canoe plants’ that were intentionally brought to Samoa by ancient voyagers
for the purpose of cultivation, but which in modern times have fallen into disuse and have or nearly
have disappeared. The ancient Polynesians had a limited number of useful plants to cultivate,
partly because few if any of the native species were very useful. Thus all the species cultivated had
to have been carried by them when they started their eastward migrations into Polynesia, or were
picked up along the way. The arrival of Europeans (starting in about 1830 in Samoa) opened a
whole new avenue for cultivated plants from all over the world. Many of these alien species, such
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as mango, proved to be very popular and are now commonly cultivated. Concurrently, many of
the ancient useful species quickly lost popularity and their cultivation diminished and eventually
ended. If these species were entirely dependent upon people to propagate them, they eventually
became rare or disappeared. A good example of this is the wax gourd Benincasa hispida. Its only
recorded use was as a small gourd for storing scented coconut oil. When Europeans arrived, they
brought bottles that were easily obtainable by Samoans (discarded after opening), making the less
useful and more attention-requiring gourds obsolete. Nowadays, the gourd is rare but still persists
in a few places. Another example is the Polynesian tomato Solanum ferox (taulo‘u). It was formerly
cultivated for its mediocre tomato-like fruits, but when other fruits, especially real tomatoes
(Lycopercium escuentum), were introduced, the aboriginal species soon fell into disuse and has now
disappeared from Samoa (and much of Polynesia), as noted earlier.

The twelve species considered to be rare Polynesian cultigens are shown in Table 2. The species
are arranged in alphabetical order by scientific name, and their distribution in the archipelago is
noted, including the number of times they have been collected in Samoa. Their status (extirpated
or extinct, or not) is also noted.

TABLE 2. Rare Polynesian Cultigens.

S U T (0] T Collections? Extirpated??
Acalypha grandis S U T (0] T 154 No
Amorphophallus S U T (0] T 19 No
paeoniifolius
Atuna racemosa S u T 0° T 25 No
Benincasa hispida - U T - - 6 No
Cordia aspera S U T (0] T 13 No
Cucumis melo S U T (0] T 13 NoS
Dracontomelon - u - - - 9 No
vitiense
Gardenia taitensis S u T (0] T 4’ No
Parinari insularum S U T o’ T 12 Yes (1955)
Saccharum maximum S U - - - 3 No
Solanum ferox - U - (0] - 5 Yes (1905)
Solanum viride S us T (0] T 25 No

1S = Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T =Ta‘l. 2 This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is
followed by the year of the last known collection in the archipelago (for those species not collected in the
last 40 years). 4 Also found on Apolima, Manono, and ‘Aunu‘u. 5 Sight records only. 6 Probably extirpated
from independent Samoa, but recently found in American Samoa. 7 This excludes the cultivated forms. 8
Also collected on Apolima and Nu‘utele.
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Four plants on the list are somewhat problematical. The small tree Acalypha grandis is found in
coastal areas, mostly near trails and villages, and hence seems to be a cultigen. However, it is not
clear why it would be introduced (i.e., it has no reported uses) and apparently has no Samoan
name. The tree Dracontomelon vitiense is a somewhat similar case. It is a cultivated fruit tree in Fiji,
where is appears to be native, but is rare in Samoa, where it is known only in cultivated areas and
coastal forest, and has no reported Samoan names or uses.

The Tahitian gardenia (pua Samoa, Gardenia taitensis) is also somewhat problematical. It is native
to Vanuatu and Fiji at least, and is definitely a Polynesian introduction into eastern Polynesia. There
appears to be a fruit-bearing native form in Samoa that is rare in coastal and littoral habitats, but
also a larger-flowered, cultivar that is occasional in cultivation (but less commonly than it was a
generation or two ago), but which rarely sets seed or fruit. The cultivated form has been commonly
collected, but it is not always clear which specimens are from cultivated, sterile individuals and
which are from apparently native, fertile individuals. It is only the seemingly native form of this
gardenia that is listed here as rare.

The fourth problematical species, the sugarcane-like reed Saccharum maximum (fiso), is a very
unusual case. It is apparently a natural hybrid between the native reed Miscanthus floridulus and
the Polynesian-introduced sugar cane Saccharum officinarum. Thus it is difficult to classify it as
native or introduced, because it is part of both. For information about each of the twelve species,
see the individual species profiles in Appendix 5.
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2. Rare Indigenous Species

Indigenous species differ from endemic species mainly in their extent of distribution: an endemic
species if restricted to a single area (typically an island, archipelago, or country) while indigenous
species are found in more than one place. (Some are pantropicg, i.e., found throughout the tropics.)
The more important of the two, in terms of rare plants, is the endemic category because if they are
rare in one place (i.e., the place to which they are native), they are rare globally. Indigenous species
can be rare in some places and common in others, but some are rare throughout their range.

An indigenous plant can be rare for a number of reasons. The species may be at its geographical
limit, and is rare because it is a recent natural arrival without much time to spread, or because it is
at its climatic limit (e.g., it may require a wetter or drier climate than that found in Samoa in order to
flourish). It may also be rare because of edaphic factors, e.g., it may thrive only on limestone, which
his virtually absent from the volcanic Samoan islands. The indigenous species included here are
divided into orchids and non-orchids. Orchids are best treated separately from other rare species in
Samoa because they are such a large and unique group of plants.

2.1 Rare Indigenous Orchids

About one hundred orchid species are native to Samoa, which represents about 18% of the
native vascular flora of the archipelago. Twenty-three species are included in this category of rare
indigenous orchids, which makes up over 21% of the rare plants of Samoa. Ecologically, orchids
can be divided into two main groups, epiphytes and terrestrials, and these should also be treated
differently from each other. Epiphytes are particularly difficult to monitor, because they can be
virtually invisible in closed canopy forest. Because of this, the apparently rare species listed here
may not actually be rare, just rarely collected (i.e., they are hard to find, not rare). Terrestrial species,
however, are much easier to find when present, but when forests are disturbed but not cut down,
the terrestrials are more threatened than the epiphytes. A number of the terrestrials have been
collected fairly frequently in the past, but not in the last 25 years, which is a cause of concern.
Globally, orchids as a group are also threatened, because many of them are prized by commercial
and local collectors, which means they need protection from over-collecting.
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TABLE 3. Rare Indigenous Orchids.

S! U T (0] T Collections? Extirpated??

Epiphytic

Bulbophyllum longiflorum S U - - - 3 No
Bulbophyllum pachyanthum S u T - T 9 No
Bulbophyllum trachyanthum S - - - - 2 No (1931)
Dendrobium whistleri - u = = = 3 No
Liparis gibbosa S - T - - 7 No
Luisia teretifolia S - T - - 3 No
Microtatorchis samoensis S u - - - 3 No
Phreatia minima S U - - - 4 No
*Pseuderia ramosa S - T - T 10 No
Schoenorchis micrantha S U - - - 3 No
Thelasis carinata S u - - - 3 No
Terrestrial

5Calanthe hololeuca S U T - T 23 No
Chrysoglossum ornatum S u - - - 2 No
Cryptostylis arachnites S U - - T 5 No
5Erythrodes purpurascens - U T - T 11 No
Geodorum densiflorum S U - - - 3 No
Hetaeria whitmeei S U - - T 8 No
Microstylis taurina - U - - T 9 No
5Nervilia aragoana S U T (0] u 14 No
5SPeristylus tradescantifolius S U T (¢} T 17 No
Spiranthes sinensis S - - - - 4 No
Tropidia effusa S - - - - 3? No
Zeuxine vieillardii S U - (0] - 8 No

1S = Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T =Ta'l. 2 This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it
is followed by the year of the last known collection in the archipelago (for those species not collected in
the last 40 years). 4 Observed but not collected. 5 Species rare in independent Samoa, but are much more
common in American Samoa, and thus, should not be considered rare in Samoa as an archipelago.
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All Samoan orchids are on the CITES (Convention on the International Trade in Endangered Species)
list, so nothing else much needs to be done to protect them at the moment, other than simply
enforcing existing rules and protecting the native forests in which they occur. The epiphytic orchids
probably do not need much in the way of additional work, collections, or listings.

The species, first divided into epiphytes and terrestrial species, are arranged in alphabetical order
by scientific name in the two categories in Table 3, and their distribution in the archipelago is
noted, including the number of times they have been collected in Samoa. Their status (extirpated
or extinct, or not) is also noted. For information about each of the twenty-three species, see the
individual species profiles in Appendix 5.

2.2 Rare Indigenous Non-Orchids

This category comprises 31 wide-ranging, non-orchid species that are rare in Samoa. The species
can be further divided into two groups—Ilittoral species and inland species, which differ mostly

in their mode of transport to Samoa and their preferred habitats. The term ‘littoral’ refers to plants
occurring on the seashore (Latin: litoris = shore), and whose presence and distribution are affected
either directly or indirectly by the sea. Their area of occurrence, often called ‘littoral strand, occupies
a very narrow area on the immediate coast, and typically exhibits zonation into several bands that
run roughly parallel to the coastline. Littoral vegetation occurs on nearly all undisturbed shores of
Samoa, as well as on rocky offshore islets, typically from just above the high-tide mark up to 5 or 10
m elevation, but sometimes to over 100 m on steep, exposed slopes.

Littoral species are usually dispersed by seeds or fruits that float long distances in seawater, or they
have barbed fruits that stick to the feathers of seabirds. These dispersal characteristics account for
the wide distributions of most littoral species: few Pacific littoral species are endemic, and none in
Samoa are. Most of the rare Samoan littoral plant species are common elsewhere in the Pacific, and
their rarity in Samoa can often be attributed to absence of their preferred substrate there, or to the
simple fact that the species is a recent arrival that has not had time to spread. The shrub Pemphis
acidula, for example, is one of the most common littoral shrubs on limestone coasts in the tropical
Pacific. However, limestone coasts do not occur in the volcanic Samoan archipelago. The same
limiting edaphic factors may also be the cause of the rarity of Suriana maritima, Sophora tomentosa,
and Capparis cordifolia, which are common elsewhere in the Pacific on limestone or coral sand
shores. One species not included in this category of rare indigenous plants is Sida samoensis. It is
usually a littoral species, but is unusual in that it only seems to be found in villages and disturbed
places, and hence was included in this discussion under rare Polynesian weeds.

Inland species are dispersed mostly by seeds being carried internally by forest birds that have
consumed the fruits, or by being carried in wind currents. Windborne species are usually very
small, or have wings or plumes that allow them to be carried for long distances in the wind. They
usually occur inland from the shore because they are not adapted to the bright sunny and saline
littoral conditions found on the shore. These inland species occupy a wide variety of habitats.
Ceratophyllum demersum, is an aquatic herb found in streams. This is a habitat that has rarely been
explored, and consequently a search of lowland streams and estuaries may turn up many more
populations. Two other species, Limnophila fragrans and Centipeda minima, are wetland species
that occur in both lowland and montane elevations. Most of the rest are lowland forest trees.

One species, Korthalsella hornei, is a parasitic leafless shrub that may be more common than the
collections would indicate because it is difficult to find due to its growing in the canopy where it is
not readily visible.
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TABLE 4. Rare Indigenous Non-Orchids.

S! U T (0] T Collections? Extirpated??
Littoral Species
Acacia simplex S U - - - 13 No
Boerhavia albiflora - u* T - - 6 No
Capparis cordifolia S - T° (0] T 11 No
Cenchrus caliculatus S U T - - 9 Yes? (1905)
Gossypium hirsutum - us - o’ -7 10 No
Millettia pinnata - U T - T 6 No
Pemphis acidula S - - - - 4 No
Sesuvium portulacastrum - U+ T (0] T 9 No
Sophora tomentosa - u T® (@) - 11 No
Suriana maritima - u* - - =7 2 No
Vigna adenantha S U T (0] T 19 No
Xylocarpus moluccensis S U T® - - 18 No
Inland Species
Blumea milnei S U - (0] - 6 Yes (1905?)
Centipeda minima S U - - - 5 No
Ceratophyllum demersum - U - - - 2 No (1895)
Chionanthus vitiensis S - T O - 9 No
Crateva religiosa S U - (0] - 10 No
Dodonaea viscosa S yre - - - 14 No
Guioa rhoifolia - U T - - 5 No
Gyrocarpus americanus S - = (0] - 9 No
Ixora elegans S - - - - 3 No
Korthalsella horneana S U - - T 5 No
Limnophila fragrans S u T (0] T 17 No
Manilkara dissecta - U T - - 10 No
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S U T (0] T Collections? Extirpated??

Melodinus vitiense - u - - - 2 No
Parasponia andersonii - U - - - 1 No
Peperomia pallida S - - - - 1 No
Strychnos vitiensis S - - - - 1 No
Syzygium effusum S - - - - 3 No?
Tacca maculata - U T - - 4 No
Zanthoxylum pinnatum S - - - - 1 No (ca. 1972)

1S =Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T =Ta'l. 2 This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is
followed by the year of the last known collection in the archipelago (for those species not collected in the
last 40 years). 4 Aleipata Islands only, not ‘Upolu. 5 Sight record only. 6 Apolima Island only. 7 Rose Island
only. 8'Aunu’u Island too. 9 Manono Island only. 10 Based only on a Graeffe specimen, possibly mislabeled.
11'Aunu’u Island only.

The 31 species considered to be rare in Samoa are shown in Table 4, divided into 12 littoral species
and 19 inland species. The species are arranged in the two categories in alphabetical order by
scientific name, and their distribution in the archipelago is noted, including the number of times
they have been collected in Samoa. Their status (extirpated or extinct, or not) is also noted. For
information about each of the rare indigenous, non-orchid species, see the individual species
profiles in Appendix 5.
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3. Rare Endemic Species

This category includes species that are endemic to Samoa. As in the previous categories, these are
best further divided into two smaller categories, orchids and non-orchids. The rate of endemism
of native species in Samoa is about 31%, and there is a correlation between the rate of endemism
and elevation: montane and cloud forest species have the highest rates in Samoa, while species
on the seashore (i.e,, littoral species) have the lowest rate (0% in Samoa). The data for high
elevation species may be somewhat skewed because there is a correlation between the number
of specimens collected per species and elevation of the species, because plant collecting at higher
elevations is more difficult and has consequently been less frequently done. Hence, a species may
be rarely collected, but may be occasional in its montane forest habitat, where it is relatively safe
from habitat destruction. The main threat to rare endemic species is habitat destruction. As with
rare indigenous species, the rare endemic species are divided here into orchids and non-orchids.

3.1 Rare Endemic Orchids

This includes the rarest endemic orchids in Samoa, and consequently species that are globally

rare. Four of the eight species are known from only a single collection, and three of these single
collections were destroyed in the bombing of the Berlin Herbarium during World War Il. Only

three of the orchids have been collected in the recent times (since 1972), Taeniophyllum savaiiense
(4 times by the present author), Zeuxine plantaginea (six times, three since 1972), and Microstylis
samoensis (18 times). The latter species is rare in independent Samoa, but is much more common in
American Samoa, and hence is not as threatened with extinction as are the other seven.

As noted in a previous section, all Samoan orchids are on the CITES (Convention on the
International Trade in Endangered Species) list, so nothing else much needs to be done to protect
them at the moment, other than simply enforcing existing rules and protecting the native forests
in which they occur. Particular attention should be paid to collecting the four species known only
from single collections—both herbarium specimens (for further research) and live specimens (for
propagating for their protection).

The eight species considered to be rare in Samoa are shown in Table 5, divided into two epiphytic
orchids and six terrestrial orchids. Within these subcategories the species are arranged in
alphabetical order by scientific name, and their distribution in the archipelago is noted,

including the number of times they have been collected in Samoa. Their status (extirpated or
extinct, or not) is also noted. For information about each of the rare endemic orchid species, see the
individual species profiles in Appendix 5.
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TABLE 5. Rare Endemic Orchids.

S! U Collections? Extirpated??
Epiphytic
Dendrobium scirpoides - u 1 (lost) Yes? (18807)
Taeniophyllum savaiiense S - 4 No
Terrestrial
Corybas betchei - u 1 (lost) Yes (18807)
Goodyera sp. nova? S - 1 No? (1905)
Habenaria monogyne S U 5 No (1920)
“Microstylis samoensis - u 18 No
Nervilia grandiflora S - 1 (lost) No? (19057?)
Zeuxine plantaginea S u 6 No

1S = Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T = Ta'l. 2 This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is
followed by the year of the last known collection in the archipelago (for those species not collected in the
last 40 years). 4 Most of these collections are from American Samoa, where the orchid is not uncommon.

3.2. Rare Endemic Non-Orchids

This category includes the rare endemic species other than the orchids. It mostly comprises
montane tree and shrub species, many of them partly or entirely occurring above 800 m elevation.
Some of these may be more common than collection data would indicate, because their lack of
collections may reflect the lack of collectors and collection time spent in the highest elevations of
Savai'i rather than actual rarity. A botanical survey of upland Savai‘i may show that some of these
are not actually rare. Because this area is unlikely to be disturbed in the future, those reaching these
elevations are relatively safe from human disturbance. Those found only at the lower elevations are
not so lucky, and are much more threatened.

The 25 endemic non-orchid species considered to be rare in independent Samoa are shown

in Table 6, divided into archipelago endemics (i.e., species that also occur in American Samoa)
and national endemics (species endemic to independent Samoa). Within these subcategories
the species are arranged in alphabetical order by scientific name, and their distribution in the
archipelago is noted, including the number of times they have been collected in Samoa. Their
status (extirpated or extinct, or not) is also noted. Four of the species in this rare endemic,
not-orchid category are considered to be archipelago endemics. These are less of a concern as
threatened or endangered plants, especially because all four of them are much more common in
American Samoa and are not threatened there. (They are not included in the list of rare plants of
American Samoa, Whistler 2005.) The other 21 species are national endemics, i.e., they are endemic
only to independent Samoa (Savai‘i and ‘Upolu only). For information about each of the rare
endemic non-orchid species, see the individual species profiles in Appendix 5.
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TABLE 6. Rare Endemic Non-Orchids.

S! U T (0] T Collections? Extirpated??

Rare Archipelago Endemics

Casearia samoensis - U T - - 11 No
Hoya whistleri S - T () T 10 No
Melicope vatiana - U T - T 16 No
Pandanus reineckei S u T - T 12 No

Rare National Endemics

Abutilon whistleri S - - - - 3 No
Acalypha sp. nova - u - - - 1 No
Balaka samoensis S - - - - 5 No
Boehmeria sp. nova - U - - - 2 No
Cyrtandra campanulata S u - - - 5 Yes? (1905)
Cyrtandra funkii S - - - - 4 Yes? (ca. 1895)
Cyrtandra guerkeana S - - - - 6 Yes? (1906)
Cyrtandra mamolea - u - - - 2 Yes? (ca. 1895)
Manilkara samoensis S - - - - 8 No
Mariscus whitmeei -4 - - - - 1 Yes? (ca. 1870)
Melicope sulcata S - - - - 1 No (1931)
Metrosideros gregoryi S - - - - 2 No (1931)
Polyalthia sp. nova S - - - - 2 No
Psychotria bristolii S - - - - 3 No
Psychotria chlorocalyx - u - - - 6 No
Psychotria juddii S - - - - 2 No (1929)
Syzygium christophersenii S - - - - 3 No
Syzygium graeffei S - - - - 2 No (1905)
Syzygium vaupelii S - - - - 2 No (1929)
Trichosanthes reineckeana S U - - - 5 No
Vavaea cf. amicorum = U — - — 3 No

1S = Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T = Ta'l. 2 This category includes all specimens collected
in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is followed by
the year of the last known collection in the archipelago (for those species not collected in the last 40 years). 4
No locality given, but Savai‘i or ‘Upolu.
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DISCUSSION

From the list of 108 rare flowering plant species recognized here for independent
Samoa, 37 native species have been selected here for recommendation for
consideration on the Red List produced by the IUCN. These are discussed in more
detail below, arranged in the following categories: (1) national endemics, represented
by 28 species, and divided in the table into orchids and non-orchids; (2) archipelago
endemics, represented by a single species; and (3) indigenous non-orchid species
possibly threatened throughout their range, represented by eight species; Another 19
indigenous orchids are discussed separately. These orchids are rare (or rarely collected)
in Samoa, but most of them have every wide ranges, some of them extending all

the way to tropical Asia. Several alien species are also discussed separately. These
species should also be considered for some kind of status, since these are either
ancient Polynesian weeds possibly threatened over their entire range (two species),
or traditional cultigens possibly threatened over their entire range (five species). For
details on these species, see their complete write-ups in Appendix 5.

Nine species on the list of 108 rare plants in Samoa have not been included with the
species recommended for the Red List of Samoan plants because, while they are rare in
independent Samoa, they are not uncommon in American Samoa. Hence, they are rare
on the national level, but not on the archipelago level. This includes the indigenous
orchids (Orchidaceae) Calanthe hololeuca, Erythrodes purpurascens, Microstylis
samoensis, Peristylus tradescantifolius, and Pseuderia ramosa; and four indigenous non-
orchids Casearia samoensis (Flacourtiaceae), Hoya whistleri (Asclepiadaceae), Melicope
vatiana (Rutaceae), and Pandanus reineckei (Pandanaceae). They are shown in Table 7.

The Rare Plants of Samoa

35



36

TABLE 7. Endemic Species Rare in Independent Samoa but not in the Archipelago.

S U T (0] T Collections? Extirpated??

Orchids

Calanthe hololeuca S U T - T 23 No
Erythrodes purpurascens - U T - T 11 No
Microstylis samoensis - u T (@) T 18 No
Peristylus tradescantifolius S U T () T 17 No
Pseuderia ramosa S - T - T 10 No
Non-Orchids

Casearia samoensis — u T — - 11 No
Hoya whistleri S - T (0] T 10 No
Melicope vatiana - U T - T 16 No
Pandanus reineckei S u T - T? 12 No

1S = Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T =Ta'l. 2 This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is
followed by the year of the last known collection in the archipelago (for those species not collected in the
last 40 years).

Calanthe hololeuca has been collected in independent Samoa only seven times, but 16 times in
American Samoa. Erythrodes purpurascens has been collected in independent Samoa only twice,
but nine times in American Samoa. Microstylis samoensis has been collected in independent Samoa
only three times, but is common in American Samoa with 15 collections. Peristylus tradescantifolius
has been collected in independent Samoa seven or eight times, but another nine or ten times

in American Samoa (most of them recent). Pseuderia ramosa has been collected in independent
Samoa only once, but it has been collected in American Samoa nine times. Casearia samoensis

is nearly endemic to the island of Tutuila, where it has been collected ten times. It has been
collected on‘Upolu twice, both on the same hill near Afulilo. Hoya whistleri has been collected in
independent Samoa three times, but seven times (on four islands) in American Samoa. Melicope
vatiana has been collected in independent Samoa only four times, but twelve times in American
Samoa. And finally, Pandanus reineckei has been collected in independent Samoa four times, but
eight times in American Samoa, all but one of them in trachyte soil on Tutuila.
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1. Rare National Endemic Species

This list shown as part of Table 8 includes 28 rare species that are endemic to independent Samoa.
Sixteen of them are endemic to Savai'i, eight of them are endemic to ‘Upolu, three of them are
found on both islands, and the locality of one is unknown (no location data included on the one
specimen collected). These are the most important of the rare plants, since they are endemic,
which means they are also threatened or endangered globally, and are the species that should
take priority in red-listing. The list is divided into non-orchids (22) and orchids (6), since it is useful
to discuss these two groups separately.

The genus Cyrtandra, which, with 18 species, is the second largest of the flowering plant genera

in Samoa, includes four species on the list. These four are represented by 17 specimens, not one
of them collected in the last century. This genus is perhaps the largest one in Polynesia, where it
readily disperses and speciates. (Fifty-three species are currently recognized in Hawai‘i.) Many of
the specimens are represented by incomplete location and elevational data, which adds to the
problem. It is not clear why these four species have not been collected recently, except, perhaps,
they are mostly undisturbed lowland forest species that occur in areas now severely disturbed.
With 20 species, Psychotria is the largest genus in Samoa, and it includes three species on the list.
These are represented by eleven specimens, five of which were collected more than a century ago.
With 16 species, Syzygium is the third largest genus of flowering plants in Samoa, and includes
three species on the list represented by seven specimens, all but one of which is over a century old.
All three may be typically montane or cloud forest species, which may indicate that they are only
rarely collected and rather than rare.

Balaka samoensis is a species of palm (Arecaceae) known from five specimens, four of them recent
(since 1931), and all collected in lowland forest of Savai‘i at 300 to 450 m elevation. Its relatively
low elevation makes it susceptible extinction since so much of the lowland forest of Samoa has
been or is disappearing. Metrosideros gregoryi of the Myrtle Family Myrtaceae is known from only
two specimens, both of them collected in the same area of montane forest on Savai‘i in 1931, at
1500 m elevation. Melicope sulcata is a member of the Citrus Family Rutaceae, and is known only
from a single specimen collected in the montane forest of Savai‘i at 1300 m elevation in 1931.
Abutilon whistleri of the Mallow Family Malvaceae is known from only three collections from Savai'i,
two of them recent. It is recorded only above 800 m elevation. Species of this genus are native to
only three places in Polynesia, two of them far from Samoa in eastern Polynesia.

Trichosanthes reineckeana in the Pumpkin Family Cucurbitaceae is known from independent Samoa
from five collections. The three on Savai'i are all recent, but the two from ‘Upolu are over a century
old. The species has probably been extirpated from ‘Upolu. Mariscus whitmeeanus of the Sedge
Family Cyperaceae is known from a single old specimen (ca. 1870) with no data other than‘Samoa’
It is similar to species found on Rarotonga and Tahiti.

Four of the species are unnamed or unidentified, which can probably and should be soon
rectified when a flora of Samoa is done. A new species of Boehmeria, a small shrub of the Nettle
Family Urticaceae, has been record from the montane region of ‘Upolu between 1020 and 1060
m elevation. It is represented by only two specimens, both of them recent. A new species of
Polyalthia, a tree in the Sour Sop Family Annonaceae, has recently been discovered on Savai'i. It is
represented by two specimens collected in lowland forest from 270 to 600 m elevation. The third
unidentified or unnamed species appears to the genus Acalypha belonging to the Spurge Family
Euphorbiaceae. It is known from a single, nearly sterile specimen collected in lowland forest on

The Rare Plants of Samoa

37



38

‘Upolu at 300 m elevation. The last species appears to belong to Vavaea in the Mahogany Family
Meliaceae. It is known from four sterile specimens collected in montane forest on ‘Upolu at 860 to
960 m elevation.

Ixora elegans in the Coffee Family Rubiaceae is a shrub that is restricted to a small patch of forest
on the north-central part of Savai'i. It was found to be common in this patch during the fieldwork
of July 2010. It is also found in Fiji, where its frequency is unknown. Manilkara samoensis of the
Sapodilla Family Sapotaceae is the only species that is threatened by over-harvesting. Its hard
wood is used for axe handles and other tools. The tree is now restricted to the Falealupo Peninsula
of Savai'i, which is now highly disturbed and threatened. Its nearest relative is found in Pohnpei
thousands of miles away.

Six orchids are on the list of National endemics. Four of them are known from single collections:
Corybas betchei (‘Upolu in ca. 1880); Dendrobium scirpoides (‘"Upolu in ca. 1880); Goodyera sp. nova
(Savai‘i in 1905); and Nervilia grandiflora (Savai‘i in 1905). None of these four have been collected
in the last century, and two of the only known specimens were destroyed. The other two are more
common. Taeniophyllum savaiiense is known from four collections from Savai‘i, all of them made
since 1972. It is not clear why there are no earlier collections of this species. Zeuxine plantaginea is
known from six specimens from Savai‘i and ‘Upolu, three of them since 1972.

2. Rare Archipelago Endemic Species

This category includes only a single species. Most archipelago endemics are found on all the

main islands, and consequently are not rare in Samoa (or globally). One orchid species, however,
Habenaria monogyne, is known from only four specimens occurring in both parts of the
archipelago—on Savai'‘i, "Upolu, and Tutuila. It is represented by five specimens, only one of which
has been collected in the last century (1920).

3. Rare Indigenous Non-Orchid Species

This category includes eight indigenous species that are rare in Samoa, and may also be rare over
much or most of the rest of their range, at least in Polynesia and Melanesia. Blumea milnei in the
Aster Family Asteraceae was collected on Savai‘i,'Upolu, and Ofu a total of six times, all of them
over a century ago. The plant’s distribution ranges from Ofu to New Guinea, but based on the
author’s experience, it is now rare or extirpated from Samoa, Tonga, and Fiji. It is likely this species
was a native weed that could not compete with all the more recently introduced weeds. Cenchrus
caliculatus in the Grass Family Poaceae is a littoral grass probably distributed by spiny burs that
cling to seabird feathers. It has been collected in Samoa nine times, but not in the last century. It
also appears to be disappearing from elsewhere in its Polynesian range, including Niue, Tonga,
Rarotonga, and Norfolk Island. It is likely disappearing because of the loss of seabird colonies due
to human disturbance. Centipeda minima in the Aster Family Asteraceae has been collected only
five times in Samoa (Savai‘i and ‘Upolu), three of them over a century ago. It is also rare in Tonga
(known from only two islands) and is threatened in New Zealand (de Lang et al. 2010). It may be
threatened by loss of wetlands and the introduction of wetland weeds.
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TABLE 8. Species Recommended for Inclusion on Samoa’s Red-List of Plants.

S’ U

National Endemic Species (Non-Orchids)

Abutilon whistleri S —
Acalypha sp. nova - u
Balaka samoensis S -
Boehmeria sp. nova - U
Cyrtandra campanulata S U
Cyrtandra funkii S -
Cyrtandra guerkeana S -
Cyrtandra mamolea - U
Ixora elegans S =
Manilkara samoensis S -
Mariscus whitmeei —4 -
Melicope sulcata S -
Metrosideros gregoryi S -
Polyalthia sp. nova S -
Psychotria bristolii S -
Psychotria chlorocalyx - u
Psychotria juddii S -
Syzygium christophersenii S —
Syzygium graeffei S -
Syzygium vaupelii S -
Trichosanthes reineckeana S U
Vavaea cf. amicorum - u

T

o

T

No

Collections?

10

Extirpated??

3 No
No
No
No
Yes? (1905)
Yes? (ca. 1895)
Yes? (1906)
Yes? (ca. 1895)
No
No
Yes? (ca. 1870)
No (1931)
No (1931)
No
No
No
No (1929)
No
No (1905)
No (1929)
No

No
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S U T (0] T Collections? Extirpated??

National Endemic Species (Orchids)

Corybas betchei - u - - - 1 Yes (18807)
Dendrobium scirpoides - U - - - 1 (lost) Yes? (18807)
Goodyera sp. nova? S - - - - 1 No? (1905)
Nervilia grandiflora S - - - - 1 (lost) No? (19057?)
Taeniophyllum savaiiense S - - - - 4 No

Zeuxine plantaginea S U - - - 6 No

Archipelago Endemic Species
Habenaria monogyne S u T - - 5 No

Indigenous Non-Orchid Species

Blumea milnei S U - O - 6 Yes (1905?)
Cenchrus caliculatus S U T - - 9 Yes? (1905)
Centipeda minima S u - - - 5 No
Crateva religiosa S u - O - 10 No
Gossypium hirsutum - U - o = 10 No
Gyrocarpus americanus S U -5 (@) - 9 No
Limnophila fragrans S u T (@) T 16 No
Manilkara dissecta - U T - - 10 No

1S = Savai'i; U = Upolu; T = Tutuila; O = Ofu/Olosega; T = Ta'l. 2 This category includes all specimens
collected in the archipelago. 3 A yes indicates the species is most likely no longer found in Samoa, and it is
followed by the year of the last known collection in the archipelago (for those species not collected in the
last 40 years). 4 Island not recorded. 5 Rose Atoll only. 6 ‘Aunu’‘u only.
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Crateva religiosa (pulu elo) is a tree in the Caper Family Capparidaceae known in independent
Samoa from only three collections; a recent one from Fagalele Bay in western Savai‘i (but not found
there during a cursory look in July 2010) and Lauli‘i on‘Upolu, where it was collected twice in 1905.
In American Samoa it is restricted to small areas on Ofu and Olosega, and in Tonga, to the island of
Tafahi (and one collection from Tongatapu 57 years ago). In Fiji it is known from a single collection
from Ba and a recent one from the Lau Islands (Whistler, pers. research). Gossypium hirsutum
(Polynesian cotton, vavae) in the Mallow Family Malvaceae has been collected in independent
Samoa only four times, three of them on Apolima. (The other record, a Graeffe specimen from

the 1860s, notes ‘Upolu but this could also be ‘Apolima.) Thus it would quality as rare because of

its limited distribution as well as scant collections. It is a little more common in American Samoa,
where it has collected six times and observed once (on coastal cliffs, by using a telescope). It also
appears to be rare throughout the Pacific (Whistler, pers. research). Gyrocarpus americanus (vili,
moa) in the Gyrocarpaceae has been collected seven times in independent Samoa (five of them

in the last 35 years), but only between Asau and Falealupo. It was collected twice in American
Samoa, but not since 1925. It appears to be limited to cultivation in Tonga (Whistler, pers. research).
Elsewhere in Polynesia, it is known only from Tahiti, where it has apparently not been collected in
over a centu