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ABSTREACT: The botany of four small, relatively undisturbed tuff cone islands
off the east coast of Upolu, Western Samoa, is examined. During a series of visits
to the islands, the vepetation was studied in nindsample plots, and a checklist of
the 260 species comprising the flora was compiled. Six types of native vegetation
are recognized, one of which (DNospyros coastal forest} appears o be unique to
tuff cone islands. Casual observations were made on the avifauna and turtle
species, and the ecological significance of the islands is discussed.

Lyiw st oFF THE EAsT coast of the Aleipata
district of the island of Upolu, Western Samoa
{(Figure 1], 15 a chain of four small slunds
{totaling about 1.7 km?), which is known as
the Aleipata I[slampds. Although the coastal
and lowland arca of the Aleipata coast adja-
cent fo the izlands is almost entirely covered
with coconut plantations and willages, the
islandz are uninhabiled and their plant com-
munitics gre relatively undisturbed. Because
of the extensive disturbance (o the vegetation
of the Aleipata coast, these islands serve as a
refuge for native plant communities as well
a5 native plant and animal species (Whistler
1981} In fact, some of the specics ocourring
there are found nowhere else in Western
Samoda.

METHODOLOGY

The data presented are based on a series of
vigits to the islands from 9 August 1973 to 12
Jamuary 1981 (Table 1), Mu'utele was visited
most often because i s the larpest of the
islands and Nu‘ulua the léast often hecause it
15 relatively inaecessible. During the visits, all
plant species were recorded. On the first few
trips, this was casually done withowt thought
of the comprehensive study that was to fol-
bow, O later vizsits more thorough investiga-
tions were made, often with certain species in

! ddanuseripr acoepred 1| April 1983
L Umiversity of Hawai, Departiment ol Batamy, 3150
Maile Way, Honalulu, Hawaii 26822,

mind. The resulls of these visits culminated in
a checklist of the flora of the islands ( Table 5).
During the visils, voucher specimens were col-
lected and vegetation surveys carried out. The
voucher specimens are in the author spersonal
collection at the University. of Hawaii, wath
duplicates at the Smithsonian (us), Bishop
Muscum (misu), Kew (K], Berlin (8}, and
elszwhere.

To determine species composition of the
forests, nipe vepetation plots were sampled—
six on MNu'utele, two on Mu'ulua, and one
on Mamu'a, Mo vegetation was sampled on
Funuatapu due to the mited extent of that
island's forest, In the plots, which were selected
because of their apparently represenfative
vegetation, the basal stem diameters (dbh) of
a number of trees were measured. Only trees
with a dbh of 2.5 cm or greater were used. [n
some cases, a large number (e.g., 50-10K) of
trees was randomly selected (plots 2, 3,4, 5, 7.
and 97; in others (plots 1, &, and 8) all irees in
20 25mor 30 = 30m plots wers medsured.
For shrubby or herbaceous vegetation, esti-
males of cover were made for each of the
COMPONENE 3pecies,

The results of the tree sampling were com-
hined into a differentiated table by the tabular
comparizon method (Mueller-Dombois and
Ellenberg 1974), which involved the construc-
tion of a table of raw data for the relative
dominance figures for all tree species in the
nine forest plois. Belative dominance of a
species is determined by dividing its total basal
stetn area by the sum of the basal stem areas of
gll of the trees in the plot or sample. By re-
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Fizure |, Map of Western Samon.

TABLE |
DhATES o WHICH THE ALEIPATS, [SLANDS WERE VISITID

ML UTELE ML LILAA MAMLI'A FANUATAI
¥ Aug. 1973 13 Apr. 1974 I7 Mar. | 574 X5 Mar. 1974
20 Aug, 1973 3% Apr. 197% X7 Ang, 1974 26 Aug. 1978
18 Jane 1976 T July 1980 6 Apr. 1979 6 July 1950
26 Sept. 1978 32 June (980 §lan. 19R]
Ot 19TH 3l July Es=0 20 Dee. 1981
23 Apr. W79 d Jom. [5%]

& Apg. TS ) Dec. 1981
19 July 1980
I Jan. 1981

arranging the species and their data, a final
differentiated table was constructed with the
species grouped into four categories—littoral
forest species, coastal forest species, lowland
forest species, and species with uncertain or
vartable distribution. Numbers were given to
the plots after the rearrangements were com-
pleted. and indicate a peneral trend from it-
toral o lowland forest.

THE I5LANDS

The four slands, MNu'utele, Mu ulua, Ma-
mu‘a, and Fanuatapu, are the highlv eroded
remains of twif cones formed by shallow sub-
marine explosions sometime during the last
Interglacial “period (Kear and Wood 1959).
All were originally circular in shape, but due
to erosion, particularly from the force of the
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TABLE 2
Aze, ELevaTion, axp Distance Fros SH0RE oF THE ALTIPATA [sLanms
MHU'UTELE MEUCLILUA HAML A FANLATAPY
Arca (km®) 1.8 15 .20 [
Elevalson (m) 2041 104y b, 51
[risgapee from shore (k) 1.3 35 0.4 25

FIGURE 1. Scenic bay om the east side of Mu'wiele Island.

waves on the east and southeast sides, various
“oportions of the rims of all four cones are now
pone, Some of the geographical characteristics
of the izlands are shown in Table 2.

The islands are made up of bedded and
unbedded pyroclastic rock, known as “vim
W, which is consoldated ash with frag-
ments of coral and basalt mixed in. The only
other places in Western Samoa where this
tvpe of rock occurs is at Cape Tapaga adja-
cent to Mututele Island, on Apolima Island in
the strait between Upolu and Savai's, and at
Tafua on the southeast tip of Savai'i,

Nu'utele

With an area of just over 1 km?, Mu‘utele is
the lurgest and least eroded of the four zlands.

[t 15 bounded on its north and west sides by
steep marine clilfs up (o 130m high, On s
west side there 15 a sandy, palm-covered fat
leecally known as Vini, and this is often visited
by Samoans who collect coconuts there. A
clearing at ¥ini which was noted in 1979 was
found in January 1981 to be planted i taro.
The crater rim has been breached only on
the east side of the sland where there 15 @ small
bay (Figure 2} with a straight 300—40-m-long
beach protected from waves by a ringing reef,
The ends of the bay are formed by ridges of
the old crater rim which abruptly lerminate in
low marine cliffz. Inland of the beach is a
broad, Nat area which was once the site of a
leprosarium, only the ruinzg of which remain
today. The stately littoral forest in this area
i now in the late stages of replacing what
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appears Lo have been a coconut grove. Except
for Vini, nearly the whole island is covered
with native or only partially disturbed vegeta-
tion. The feral pigs present on the island do not
appear to do much demage to the vegetation.

N “widenr

Mu'ulua is similar in shape to Nu'utele, but
15 only one-quarter its area and half its eleva-
tion. It is bounded on the north, south, and
west sides by steep slopes, but these are not as
precipitous as the cliffs of the larger island.
The west side extends as a small peninsula,
through which is a sea tunnel. The east half of
the island has been eroded away, leaving a bay
facing southeast. Landing on the island is
attempted only during calm seas. The straight,
sandy beach is similar in size to the one on
Nu‘utele, and is marked at its ends by low
ridges which terminate as small, low, rocky
peninsulas, The northern ridge has been
breached by the sea and forms separate islets,
while the southern one extends 200-300m to
a rocky point partially covered with wind-
swept vegetation (Figure 3). The wind- and
waveswept lower marging of the island are
nearly bare, but inland there is a4 cover of
native vegetation, including a majestic Pisonia-
dominated littoral forest behind the beach.
The only signs of human disturbance are a few
coconiet palms near the shore, Many seabirds,
particularly red-footed boobies and brown
noddies, nest on the island, especially on the

nearly barren peninsula. Prior to a 1982,

- ) government financial crisis which forced the

. closing of the turtle hatchery, eggs of sea turtles

lw::n: regularly collected on the beach to be
taken away and reburied at the hatchery,

Meverat'a

Mamu'a is situated on the reef directly across
from the Aleipata turtle hatchery (Figure 4).
It is similar to Nu‘ulua in size (0.2 km®) and
elevation (T0m), bt is semicircular and
bounded by a steep cliff on its east side. At the
base of this cliff is & flat, narrow marine ramp
{Figure 5} which is awash at high tide, but at
low tide the island can be circumnavigated on
foot. On the west side there is a sandy, palm-
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Fiowre 3, Penmsula on the ssutheast tip of No'ales
Lalarxl.

covered flat similar to, but smaller than, the
one on MNuutele,
Although the igland is now uninhabited,

| seweral concrete foundations covered with

| secomdary vegetation testify to previous ocou-
" pation. Because of its proximily to Aleipata,
the island is easily accessible and often visited
by villagers, fishermen, and even picnickers.
These activities account for the disturbed
vegetation, but most of the disturbance is
limited now to the sandy flat area, A small
herd of feral goats (possibly only five indivi-
duals) lives on the island, but the only apparent
signs of damage are the chewed leaves of
sprouting coconuts. MNearly the whole island,
exclusivie of the palm-covered flat, is covered
with native coastal forest, This forest is mostly
secondary with old coconut palms extending
above the canopy. The palms do not seem to
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Fiowre 5. Marrow marine ramp on the cast side of
Mamn'a [sland.,

be successfully reproducing and probably will
be eliminated eventually.

Frrnivnlapu

Fanuatapu is the smallest, lowest, and
northernmost of the four slands (Figure 6).
This crescent-shaped island is located on the
reefl with the open side of the crescent facing
eastward. Its entire perimeter is steep sided,
and landing can only be effected on a small
sandy beach on its west side, The northern
arm of the crescent is coverad with coastal
forest and a patch of coconot palms, but the
longer, southern arm extends inte a wind-
swepl peninsula with shrubby and herbaceous
vegetation only partially covering the eroded
il rock (Figure 7).

Although the island i3 uninhabited and
probably always has been, it s currently used
as & site for a signal beacon for ships approach-
ing the east Upolu coast. The bescon, at the
top of the island, is reached hy means of a
concrete stairway leading from the landing
site on the west side. Mear the beacon are the
remaing of an obder beacon and cable tower.
In addition to the small coconut plantation on,
the northern tip of the island, at the tme of the
most recent visit { December 19817, there was a
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Fioure 6. Fanaatapu lslard, the nocthernmost of the Aleipata Islands.

FituRe 7. The bay on the enst side of Fanuatapu Ishind. Nutulua (left) and Nu‘utebe (right) can be seen in the

background.

small patch of ta'omu ( Alocasia macrorrhiza)
near the signal beacon, No goats or pigs are
present on the island. Seabirds nest there, par-
ticularly on the peninsula, but they are not as
common a8 they are on Mu'ulua.

THE YEGETATION

Based upon physiognomy and floristic com-
position, the vegetation of the four islands can

be divided into six native plant communities.
The differences in these communities are
largely determined by variation in elevation,
exposure, and soil characteristics. The six com-
munities are Lepirsr rock strand, [pomosa
sand sirand, littoral shrubland, hittoral forest,
Diogmros coastal forest, and Dysox pium low-
land forest. The disturbed areas on the islands
are covered with secondary vegetation, most
of which is either coconut plantation or early
secondary forest dominated by coconut palms.
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The first four of the native communities are
littoral—those occurring on or near the sea-
shore and dominated by species usually re-
stricted (o this habitat. These plants are usnally
dispersed by saltwater-resistant seeds, or less
commonly, by fruits that adhere 6 seabird
feathers. Three of these communities are her-
baceous or shrubby, the fourth is forest, The
other two, nonlittoral communities are both
inland forests. All six communitics or their
equivalents were discussed by Whistler (1980)
in & vegetation study of castérn Samoa. A map
of the distribution of the plant communities on
the four islands is shown in Figure 8.

Leprurus Rock Strand

This community is composed of the low her-
baceous vegetation growing in open places-
mostly arcas with shallow soil or a bare rock
surface. It predominates on cliffs and exposed
ridges, which apparently are unable to support
shrubby or woody vegetalion due to the paucity
of soil or to the exposure 1o salt spray. It is
particularly characteristic of the low wind-
swepl peninsulas of Mu'ulua and Fanuatapu
(Figure 9), Except for an occasional patch of
Pandanus, these peninsulas are entirely devoid
of trees, On Fanuatapu, the herbaceous vege-
tation alternates with patches of shrubs, but
oceupies the most exposed or steepest sites.
The species found in this habitat are zali-
tolerant, and because they require bright sun-
light, thev are rarely found in the shade of
littoral trees or shrubs
“ . The most characteristic life form of this
community is that of clump-forming grasses
and sedges. The most ypical species is the
widespread littoral grass Leplurus repens.
Other common grasses are Brachiaria subguad-
Fipare (particularly on the tip of Nu‘ulua
peninsula shown in Figure 3) and the knot-
grass Paspalum distichem, The most commaonr
sedge is Fimbrisivlls cymoesa, but Crperus
stadoeiferous 15 sometimes locally abundane,
Although not as common as the aforemen-
tioned monocots, dicots such as Portulaea
oftracea, P, futea, F. austrafiz, and Hedyoris
biffora are characteristic of this community.
At the end of the Fanuatapa peninsula there is
a small population of Seswvien portulacas-
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frum, and this 15 the only record for this species
in Western Samaa. In addition 1o the lowering
plants, Acrostichum awreun, the marsh fern, is
frequently found growing in rock cracks in
this habitat. -

Tpamava Sand Sirand

This community is composed of low her-
baceous vegetation growing on open areas of
sandy beaches and flats, most typically as a
narrow seaward fringe at the edge of littoral
forest. Like the rock strand, the species that
compose it are heliophytes which do not
usually extend into the shady littoral forest,
although they may persist in the brighter light
conditions under coconut palms. The extent
of this community is limited on the Aleipata
Islands. It is mostly restricted 1o the sandy
flats on the west-facing shores of Nu'utele,
Namu'a, and Fanuatapu, and to a fringe along
the sandy beach of Nuulua and Nu‘utele bays.

As with the other types of littoral vepeta-
tion, the species composing the sand strand
are widespread plants with seawater-dispersed
seeds. The most characteristic life form is that
of creeping vines, and the most typical species
is the beach morning glory, Ipomoea pes-
caprae. Two other species with this life form,
Figna maring and Cawawalia waritima, are
also found here. Ipomacs is @ pantropic species
and is a characteristic plant of shores through-
out the tropics. In the literature, this fpomoea-
dominated community has often been referred
W as the “pes-coprae formation.” On the
islands, Lepiaorns repens and Paspalum dis-
fichum, both more characteristic of rock
strand, are also commonly found in this com-
mumity, as well as Trinmiferin procumibens,
which is a scandent to prostrate shrub. Where
Ipomoea extends into coconut plantation,
other, nonlittoral species, more descriptively
referred to as “weeds.,” often grow with the
sind strand species.

Lirtora! Shrublend

This community is composed of the shrub-
by vegetation growing in sunny littoral areas,
most commionly as a fringe seaward of littoral
forest, and on windswept ridges and slopes.
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FIGURE 5. Yepelution map of the Alsipats Islands.




Vegetation and Flora of the Aleipata Tslands— WaistLer

Fioure ¥, Leprane rock grand community on Fa-
Mmsatap Island.

The shrubs are mostly heliophytes and rarely
{except for Ficus seabra) ocour in the adjacent
forest. On the Aleipata Islands, it is found on

“the rocky peninsulas of Nu'ulua and Fanua-
tapu, although not as far toward the tip as is
the rock strand vegetation, and on the steep
stopes of Fanuatapu, Namu‘a, and to a lesser
extent, MNu'utele, .

The predominant life form of this commu-
hity is shrubby, although some of the species
are low, wind-pruned trees, The plants form a
dense thicket mostly 1-2 m in height which is
penetrated only with difficulty (Figure 10). In
areas on the Fanuatapu peninsula with shal-
low soil or perhaps particularly windy condi-
tions, rock strand vegetation prevails between
the thickets. On the Aleipata Islands the most
characteristic species is Wedefia biflora, a
composite littoral shrub. Less common is

FIGURE 10, Samaoan girl with baby red-footed booby
it the dense vegetation of the littoral shrubland COmm-
nidy an Fansstapu Islapd

Seaevoln taccada, a litoral shrub, and Fieus
seabra, & woody species that grows to be an
understory tree in littoral forest. These three
species often form nearly pure thickets by
themselves for ressons that are not imme-
diately apparent. Other less abundant species
are Clerodendrum inerme which is a shrub,
and Phymatesorus seolopendria which is a fern,
Additionally, littoral vines such as [pomoea
macrantha, §. fittoraliz, and Vigna maring are
occasional climbing over the shrubby vepeta-
teon in this community.

Littowa! Forest

The littoral forest is the forest occurring on
or near the seashore and which is dominated
by tree species whose predominant mode of
dispersal is by floating seeds or by sticky fruits
that adhere to seahirds, Littoral forests are
cireumtropical, and throughout the tropical
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Pacific they are similar in floristic composi-
tion. Omn the Aleipata Islands, they grow on
the beach and on the lower portion of the
ridges exposed to salt spray, although not on
the most exposed places where rock strand
and littoral shrubland instead prevail.
Several different littoral species may domi-
nate i different situations on the Samoan
coast— Barringtonia aviniod, Caloploylum ino-
phvlliom, Hernandia nymphaeifolia, Fisonia
grandiz, and perhaps Terminglioc carappe.
These zpecies often form pure stands with a
single species dominating the canopy. Some
of these variations of litteral forest were treated
s separate commumnities by Whistler (1980) in
eastern Samoa, bul because the distinction
between the communities on the Aleipata
Islands is bess clear, (he variations herein wall
merely be called subtypes of littoral forest,

Fizonda LiTTomaL FOREST: The Plsenin lit-
toral forest, which s dominated by Pisonia
grandiz, is the most common type of littoral
forest on the slands. Pisonia, which 15 dis-
persed by sticky fruits which adhere to seabird
feathers, develops a huge trunk and can form
a tall, dense, nearly pure stand, as it does on
Rose Aloll in eastern Samoa. On Mu‘ulua, it
forms a majestic forest in the bay area (Figure
1), from the shore inland for about [0 m
where it 15 abruptly replaced by lowland forest
trees. The only other camopy free growing
with the Pisonia 5 Erpthring variegata, but
Nelwsperaig oppositifolivm 15 common there
a3 an understory tree. The forest floor is open,

“oand the light ground cover comprises mostly

Nefsosperma seedlings (with perhaps only 5%
cover) ang to a lesser extent, those of Pisonia,
most of which die in the dense shade of the
canopy. This light ground cover contrasts
markedly with the dense ground cover of the
gdjacent lowland forest,

Pizowd litboral forest also predominates on
the lower ridges of Mu'ulua and MNo'utele, but
in these localities it iz part of an ecotone
between littoral and coastal forest. Mixed with
the large Pisowia trees 5 a dense forest of small
coastal forest trees, principally DNospyros ellip-
tica, D). samoensis, and Syzygium clusiifolfium.
In plot 3 on the south Mu'utele ridge, the latter
thres species comprised about 637 of the in-
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Fraure 11. Majestic Plsanie [icoral forest on Sutubun
Isfand,

dividual trees, but only 317, of the relative
dominance.

Pisowdy is nearly abzent from MNamu'a and
Fanuatapu. I scarcity on these two casily
accesgible islands may be related o the smal-
ler numbers of scabirds found there, since
Pisonia may be dependent upon seabirds for
dispersal and for soil high in nitrate and phos-
phate from the birds' exeretions, Disturbance
such as hunting pressure on birds may in-
directly kead to the absence of Pisonia,

Harringtonia LIiTToRaL ForesT: The Bar-
rigronin littoral forest is the most common
iype of littoral forest on high Pacific islands,
where it often forms nearly pure stands on
rocky shiores, Sometimes it also dominates on
mland slopes where coastal forest would nor-
mally be expected, and this is the case on
Funuatapu where Barringronig-dominated
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forest occurs on the south central part of the
island. It was also the dominant species in the
forest plot on top of Mu‘ulua, although it had
a relative dominance of only 227 there.

The only other plot where. Barringtonis
ocourred was in plot 1 in Nu'atele Bay. In this
area centered around the ruins of the lepro-
sarium, the dominant species is Terminalio
catappea. It is likely, however, that the Termi-
i dominance is due to disturbance caused
by the presence of the leprosarium: nowhere
clse in Bamoa has it been reported to be the
dominant species. In support of this idea, all
seven of the Termiralia trees in the plot were
over Mom dbh, while only four ef the nine
Barringtonia trees were this large, indicating
that Barringtonia may eventually replace Ter-
#rimalia in the plot. This bay is similar to that
of Mu‘ulua, and it is likely that its original
vepetation was Pisenin littoral fovest like that
on Mu'ulua, but due to the disturbance by
humans, either by clearing the forest for the
leprosarium or by eliminating or reducing the
number of seabirds, Pizonds was reduced (o a
secondary species. As in Pivonio-dominated
forest, the Muutele Bay littoral forest has litde
ground cover, but the dominant species there
is Oplismenus hirtelfus, 2 low grass species.

aspyros Coasial Forest

The MNospyros coasial forest 15 the low-
stature forest found m coastal areas of Samoa
and perhaps on some of the other nearhy
Polvnesian islands as well. Unlike littoral

" forest species, coastal forest trees do not

usually ocour directly on the shore, and in-
stead of-having seeds dispersed by scawater,
the seeds are dispersed by land birds who eat
the fruits. In Samoa, this community is re-
stricted mostly 1o tuff cone soil (mostly on the
ridges and steeper slopes) and 1o steep rocky
coastal slopes on the larger islands. In addi-
tion to occurring on all of the Aleipata Iskands,
this forest was also noted and described by
Whistler (1980) in castern Samoa on the tuff
cones of Nututele (Ofu) and Aunu'n, and on
rocky coastal slopes of Tutuila and Oloseg.
The author has also seen il on the island of
Apolima in the Upolu-Savai®i sirait, and since
this community is characteristic of tuff cones,

FIGURE 1Y MNospyres coastal fomest on Mamu'a
Island,

it is likely to cceur as well at Tafua on the
southeast tp of Savai'i,

Another characteriztic of the forest 15 its
unkjue species composition. Tt is dominated
by Diospyros sanoensis, D. elliptica, Syzygium
clusiffolium, and to a lesser extent by Plan-
chonella finggensts and Garuga foribunda.
Dospvros elliptica, Svzygivm, and Gariga are
largely restricted to this habitat, but .
sanivenisls 15 an understory specics in other
communities; Plaachoneli is also common in
inland ridge forests. Of the nine plots sampled,
only plot 5 is ““typical™ coastal forest; in it 72%;
of the relative dominance is accounted for by
coastal forest species. Most of Mamu‘a, in
fact. is covered by coastal forest (Figure 12),
although much of it is mixed with aging
coconut palms. The coastal forest often occu-
pies a zone between littoral and lowland forest,
but sometimes is absent as a distinct entity. In
such cases, it mav form the understory ex-
tending into the other two communities. Such
is the case with plot 4 where the coastal forest




238

specics have a combined relative dominance
of 357, while the large littoral forest species
have 417, In plot 6, coastal forest species have
547 dominance while lowland forest species
have 427%. As far as the number of trees is
concerned, in the three aforementioned plots,
68 of the mdividuals were coastal forest
specics. Inm plot &, there were 29 frees (over
2.5 cm dbh) per 100 m*, with an average stem
basal area of 0.43 m? per 100m2.

Since the coastal forest lacks a high canopy,
the ground cover is much denser than that
found in littoral forest. In plots 4-6, the
average ground cover was roughly estimaled
to be 40-50%;. Owver two-thirds of this total
comprised seedlings of Syzpgiem, Also com-
mon are the bird's-nest fern Asplenivm nidis
and the Polynesian arrowroot Tacca leenio-
Petalpides, Less abundant are Phymarosorus
soolopendria, Oplismenus hirtelfus,  Derris
frifodiatn, amd Zingiber zerwmber (only on
Mamu'a).

Dryvaxplivn lowland foresi

The Dyzoxplem lowland forest is the high
tropical forest occurring on nonbasaltic or
alluvial soils of Samoa and possibly on other
nearby Polyvnesian islands as well. The trees in
this forest are not littoral, possibly because
they cannot tolerate salt spray, and they have
wind or bird-dispersed seeds rather than seeds
dispersed by seawater. The forest occurs in
profected places on Mu'uiele and Mu'ulua
Islands, On Mu'uiua it occupies the interior of
the island below the ndges and summit and
mmland of the littoral forest—that is, within
the “bowl"” of the island (Figure 13). On
Mu'utele it also occupies the “bowl™ as well
as the keeward slopes and the summit, which
reaches 200m in elevation, This same com-
miunity (called “mamala lowland forest™) was
described by Whistler (19800 from easiern
Samoa where it oceurs in the lowlands, par-
ticularly in alluvial soil of coastal valleys.

The dominant species in this community
are Dysoxplues samoense (mamala) and D,
migoda (moota), Although these (wo species
are nearly indistinguishable, most of the trees
sampled were probably I samoense, The
Dysoxylim species dominated lowland forest
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FIGURE 13, Dvrocpiune lowland forest on Mo ubup
Island.

plots & and 9, in both cases with a relative
dominance of 577, These trees form a canopy
up to 23 moin height, which they almost entirely
dominate. Of the 25 sampled trees greater
than 30cm dbh in the two plots, 18 were
Dysoxylion, The only other species with more
than one tree this size were Kleinhovia hospita
(three trees) in one plot and Hikiseus tiliaceus
{two) in the other. Both of these are typical
secondary forest trees. A Dysexplem species
wis also the dominant canopy treg in plot 7,
but the smaller coastal forest species Spzvgium
clsiifolivm was the overall dominant dug (o
itz greater number of trees in the small sample
(22 1o 3).

Other common canopy trees in this forest
are Conarinm samoense, Bhus faitensiz, Calo-
phvilim neo-ebudicum, and Sterculin fanaife,
Although it did not show upin the three plots,
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TABLE 3

[MFFERENTIATED TABLE OF THE RELATIVE Diominamce (%) oF TREE SPECIES Foumsn in Forest PLoTS
4 THE ALEIFATA [SLANDS

; PLOT NOS.¥
- LLE PR
SPECIES -2 3 & § 6 T8 9 v NAME
Littoral fosest specie >
Fermvinglia catappa [ | Eoesoe S, - R P Feaiiir
Hermaniia nymphoeifolia 1117 D4 S gafeics '
Baveingplowia wifafive 4 — — N — — — Juiu
Pironin grandis el — 47 35 10 - — + — pTE T
Gastardy specivda it i 2 T
Eryuiiing variepma — 1 9 4 — = — Folie
Moriwde cireffadie e T — = D
ooy aucifera f =i T LaEEilg Al
Npbsasperimg appositifnliun m 3 — 3 — + 2 % — fire
Coasial forest species
Nospvres elifpiica — — 13 — 18 4 = == — " TR
INoxpiTos samaeasis — T 13 6 27 4 5 + 2 el 4
R chelifofie — T 4 4 2 ¥ B 3 5 b
Planchoweiis Singgeasic — — + N 3 n 7 | '
Crargre Nevibmds — — 2 T 15 _— L = ragant
Lovadand forest apecies
Deaes vl spp* ¥ 3 — 1% — 2 |6 57 57 el and mania
Fhus taisensds —_— = = — — 1l - — Kbl
Incarpue fapifer — — — 4+ — — 1 315 ifi
Ol see-ebimlioes — — = = = § B} — 1 TaaTN
Srercaliy et — — 4+ — — 4+ ¥ 4 S oo
Pafyarias smoenss _— = — — 1 1 & — afial
Kleinhovia hospita e L D O R Svafua
Cimaarfom SiHo Py = S | JH-R— e il
Nevwauvlen forsters == = T = (R — il
Mvrivtica fatua — = — 4+ — — 3 T
Flweowerka Fivkant = e TREE e B Alinito
Species with unceriain or variable distributiont
" dntirkes nconsplewe e SRR S s
Mavarmegs stiwkons e Jparda
Lifnchinion remifarem Erd o Kl Teltee el A
Hibiscws (Mo — — + = 7 — & — 0 Sau
Rendbe coctinckinensis — — + — — + — + aifrned
Sunimelus witiensix 1 ArEEL e | g o T e e
Frvehmrie el e s TR S itk
Piona v 8 Tt e R o) N = i
Fileria disperone —_ — = 4+ — F = — — surd
Al ftes mnluncame — - i e e Wl S lLamg
— — 1= - i

Lyvet thiivres mrerrilii —_ — =

Mot + imlicabvs less than 1% relative domssance; — imlicatis absenoe.

* Flot |: Muvicle Bay. 5 m: Fiod = Nu'ulus ralge, 60m; Ploi 3 Mu'oise ridgs, 80 e Flot£; Ntk summil. 75m: Plot 5: Mama's
summil, 4 m: Plot & Kagtehesammil, 180 m; Plot T Motuiele sarmin, 150 m; Plat & Mutolels bay, 15 ms Moo Mu'uek slipe. 150m,

Firesswrius srmmnre and Desoephon mosss ore neady indistinguishablis when sterile, 5o the diis for these tuo species ans hemped
Iiret e d0 awid possihle errors.

foiovwing spesches wizre Found in a smgle plaldnumber shown in paresthesesjasd hod less than 1% dominence there: Dessodiani

il | 5 Ebitnsinciyr ffoam (35 Masiioars divesto (6] Lisacier sp. (8] Svorgion mokeesiss () Al Neer inerennis ()
FNevariegy Wesmern (Bl and Faons riacsario (R,
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TABLE 4

AREA, S1ZE, AND [NSTANCE FROM SHORE FOR THE ALEIFATA [5LANDS

[c

LRSS

()

{ah y L] RECIFROCAL OF: AYERALE OF FLOEA

IELAND AREA (5], roab) ELIWATION DISTANCE FROM SHORE ATOC 1zE*
Mututeke’ (] (1] 4 1.0 1.0
Buulua 4% 0,500 0,37 k45 .52
Mamua R | K 0,35 1.62 {150 0.8:4
Famusalapi 027 025 052 | Y 0,37

* Inchsdes onéy nalreg and ratorlized species (ol weads).

kit foor Mu'utele in each case were seq 24 100 &nd the dat for the otser slands are expressed as a reilo of the.

Alewrites molwecana, the candlenut, also
appears o be commaon in the lowland forest,
The most abundant subcanopy trees in plots
749 were Svzveiumi clisiifolium which is, as
mentioned above, a coastal forest species,
fmocarpus fagifer (Tahitian chestnut), and
Myrisiica Jaiva, In addition, this forest has+
several small tree species like Prvelotria -
larum, Ficws seabva, F, tinctoria, Flocourtia
rekam, Antivhes inconspicua, and Polvicias
suvvioensty, These, although somelimes numer-
ous, do nol contribute much to the relative
dominance of the sample due 1o their small
sioe

In plot B in the MNu'viele Bay area, the den-
sity of trees over 2.5cm dbh was 13.4 per
100m” and the average stem basal area
(.44 m? per 100 m*. This latter figure is only
about 70% of the figures Whistler (1980)
obtained from similar forests on Tutuila, but
the tree density is similar (averaging 12.2 in
- five plots 0 eastern Samoa).

The ground cover 15 composed mostly of
species different from those of littoral and
coastal forest, In the pwo bay area plots (7 and
8), the dominant ground cover species was
FPiper provffer which at maturity is a high-
climbing vine. Also common are Oplivments
fefrrelles, a prass, and Tectoris siearnsfi, a fern,
Mo ground cover sample was made in plot 9.

Disturbed Vegetaifon

The main disturbance to the vegetation of
the Aleipata Islands has been the planting of

coconut palms. Two arcas—the sandy flats of
Mu'utele and Mamwa—are currently domi-
nated by coconut and appear to be regularly
tended or harvested., Three other places—a
small patch on Fanuatapu, the west-facing
slope of Mamu'a, and the bay ares of Mu'utele
—also have palms, but overall, native species
predominate in the vegetation. On Fanuatapu
and Mamu'a, although the crowns of the palms
stand above the forest canopy, littoral and
coastal forest trees predominate. Under dis-
turbed conditions, coconut palms cannot suc-
cessfully compete with coastal forest trees,
and unless tended or replanted, they eventually
die out. Little coconut regeneration was seen
in these foresis or in the bay area of Mu'utele
where the palms are being replaced by littoral
forest. On Mu'ulua, only a few coconul palms
were seen, and there s no evidence that any
plantation was ever established there.

The only other disturbed vegetation noted
may have been cansed by weather conditions
—siich as o hurricane, On the northern ridge
of Mu‘ulua, a small area of vegetation domi-
nated by Macaranga harvevana (387 relative
dominance) and Hibisous filfacens (267) was
briefly sampled. These two species are typical
secondary forest trees requiring sunny, open
situations for establishment, Another secon-
dary forest species, Bhus foivensis, had a rela-
tive dominance of 32 in plot & on top of
Muutele. This relatively high amount of Fhus
in the plot may indicate past weather-related
disturbance there, or perhaps unusual environ-
mental conditions at the site which favor that
tres,
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A total of 260 species were collected on the
four islands (Table 5). OF these, 178 (68") are
native or naturalized, mostly native. Weady
cxotics, (hose introduced herbs or shrubs
which are mostly or entirely restricted to
sunny, disturbed habitats, account for another
34 species (2177). The reimaining 28 (11°%;) are
ornamentil or cultivated plants whose pres-
ence on the islands can be attributed to pur-
poseful introduction. ~

With its 153 native and naturalized species,
Nu‘utele has the largest flora of the four
islands, This flora includes #6% of these
species recorded on the islands. Although
considerably smaller than Nu'utele, Namu‘a
has 129 species and 72% of the islands’ native
and naturalized species. Nu‘ulua has only 79
species and 4%, and Fanuatapu 57 species
and 327, Namu'a has the highest number of
weedy exotics (43 of the 54 attributed to the
islands), which can be accounted for by the
island’s accessibility and frequency of use. If
the percentage of the flora attributed to intro-
duced species is any indication of disturbance,
Mamu'a is the most disturbed of the islands,
since 327 of its flora consists of introduced
species (the other three are below 239/).

The number of species naturally occurring
on an island is related to at least four major
factors—the distance of the igland from the
gource of its flora, the size of the island, its
elevation, and its age, The first three of these
factors are compared in Table 4. Because the
age of the dilferent islands is uncertain, it has
nol been included. However, age differences
may not matler in this case since all four
islands probably differ relatively little in this
respect, In the table, Nu'utele has been =21 o
1.0 in each category, and the numbers for the
other islands are expressed as a ratio of that.

The numbers of native species on each of the

islands correspond well with the square root
of their island’s ares (at least in this small
sample), except for Mamu'a which has a larger
flora than would be expected using this cri-
terion. The numbers of native species on the
islands also correspond well with the elevation
of the island, except again for Namu'a which
., has a larger flora than would be expected.

el

All other things being equal, the size of the
flora on an island is inversely related to its
distance from shore, and the short distance of
Mamu‘a to the shore (0.8 km) accounts, then,
for itz relatively larpe flora.

By averaging the area, elevation, and dis-
tance data, we find a good correspondence
with the actual number of species found on
each of the islands. In fact, if this method is
applied to Apolima (in the Upolu—Savaiti
strait}, the only other twf cone izland in
Western Samoa, the same good correspon-
dence is obtained (flora size equals 0,61, and
0.56 is predicted by the averaging method).
These three factors (size, elevation, and dis-
tance from the main island) were arbitrarily
given equal weight, and since this assumption
is likely 1o be invalid, there is no implication
here that this method apphies to anything other
than these Samoan toff cone islands, nor s it
the intent of this paper to delve into island
biogeography. It only shows that the relatively
large size of Namu'a's flora (as compared to
that of the other three islands) is likely to have
been caused by its proximity to shore.

The most. common means of dispersal of
the native plants found on the islands is by
transport in the digestive tract of birds, which
can be inferred from the colored, fleshy fruits
of many of these species. Approximately 40%
of the species fil into this category, Species
with seawaler-dispersed seeds comprise an-
other 30¢;, and these plants are typical littoral
species, Wind dispersed seeds and spores
aecount for mearly 267, and most of these are
ferns, Dispersal of fruits by adhering to bird
feathers appears the most likely means of
transport for only 3% of the species. The num-
ber of littoral species on each of the islands is
relatively similar, from a low of 33 to a high
of 44, The number of bird-dispersed specics
(mostly inland species) 15 quite different, how-
ever, with nearly four times as many on
Mu‘utele as on Fanuatapu.

DISCUSSI0N

Botanically, the four islands are distinct
from the main islands (Upolu and Savai‘i) in
both their flora and their vepetation. Eight
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CHECKLIST OF THE FLORLA OF THE .’tLEP.n;I.Tﬂ. IsLApDS

SFECIES

M.:"l.l'l'l!l'_,l_ﬁ'l,.l'l_r‘.l.l_l.l. MAMLTA FANUATAPU

Matlwe arrd"t'.\'.mumjlmd Plamis

Pieridophyta

Acroariohiem awenm L.

Amtrophipum plommgineuns (Cav.) Kaulf
Asplenivem falcatun Lok
Asplenive mhdus L.,

Chrivtella korveri (M) Holtmm
Cyarhes hmedara (Forel, £)Copel.
Davailia épiphyila {Forst, 1) Coped
Dhrrailia selice {Forst. £ Spreng.
Deyaprevis disesas (Forst. £ 00 K.
Humaia heterophpile (Smith) Desv
Lyeoprdinom corinmiem Disy,
Lyenpodion phivgrearie L.
Neptmodgpis biserrara (5w Schodr
Nephrolepis fiennnly | Forsl, ) Presl
Rl hassung pendidun L,

Phymaieeorie seodopenvia {Burm, | Fichi Serm,

Previs ensiformisy Burm,

Previs pucifica Hier,

Previs driporring Sw.

Perroain eanaresns (Sw.) Ching
Sehizava dichetora (L) 1 E. Smith
Setwginellny backreuriness Hier.
Seleginefln lave Spring

Teckaria sternwi Maxon
Trictmenares kenile Forst. F.
Firraeia rigie Kaulf

[heantyledonae

Alzoaceas
Sesuvium portudmeariram (Lo L
Amaranthacene
Achyrmaies aspeea L,
Anacardincese
Rfvees raurevesty Goillem
ANBIRACEE .
Camarig agforeedr {Lmk ) Hook. £ & Thoms.
HPME'IEE!H.G
Alyie sredlafa {Forst. ) R, & 5.
Cerfera manbas L.,
Neisovperma appesitifolaen (Lmk.} Fosh, &
&l
Acrabdoeae
Merpra mocrophpile (Rich) Seem.
Prdeschas zamoensis (A Gray] Seem,
Aaclepaadacens
Hoya mesireiir R, Br.
Boraginacens
Arpieia argentea (L. F.) Heine
Cordia subeordere Lmk.
Bursericeae
Cangriug harvey: Seem.
Camaeiat saroease Engl
Gerage o ibwed Dhescne,

—
o

R
-

—

{x)

W M MM

(x) {xh
X

—

x}

S De e
e
™S

—

mEEEmEE HER

{x)

R A

(%]
(%)

F
F

%) X {x}
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EFECIES WUUTELE MUTLUA MAMIUTA FANUATAPU

Celastracese f
Gevmnnapwariy vineras (AL Girny) Seem.
Combretaseae
Tevanimalio colmppa L.
Tvanimalive eichii A, Crray
Termimalior samoensic Raech.
ik
Werelir biflara (L) DT,
O e A
Rieeria rumer {Gaerin. ) Leenh.
Convolvalacess
Tpamova it taralis BL. ixl ix} X
Spaurivey macraritg B & 5, . X [xi X X
fpairear pei-capree (L) R B, (%} {x] (xh ix}
Cuwcurhitacens -
Luffa epiimdrica L) Bosm X
Fefreerin gnrl'n'.l.l.u'lfCugft.:l Fash. & Sachet X [x] X X
Ebenacene B .
Dingiros elliprive {Fora, } Green A X g4 {x}
Dipzpyras moensiy A, Gray ix] =] X {xh
Elasocnrpacess
Elmenvarpics fongmeus Burk. X
Euphorhizcese
Abeveites mmlaccarms (L) Willd, iz} X ixh
Antidesma sphacrocarpemn M-A, X
Envarhia ohamitranis (Kloich. & Garcke) Boss. 1
Gilackkting rameforume Fored, (4] (%] X
Macerange harvevana (M_-A.) Mo AL X x (k8
Qunelandhies suvans (Forst, ) Gl X X
Sevurimege Mevaer (M -A M-AL [EA] x
X
X
X

{x) (%)

% = X

s oM o EAEE X

Flacourtinceae
Flacowrria rukar Zoll, & Mor, (5}
CRraneradeas
Cyrfanary sameensiy A, Gray
Gippdeniaceae
Somevely facreeks [(Giserin. ) Roxh. x %]
Guritiferne
- Celapdieliumms imeplptan L, (51 (%] {x)
Corlerphye s meveehuevrn Guill. x
Hermandipeeas
Hermauthr nympbaeifotie (Preal) Kub, X [EA] {xh
Lecythidacene
Rireingronin aelorica (L) Kurg
Legumimosse
Abrus precmorius L.
Adenanithera povonime L.
Cacraipima bendie (L) Roxb.
Cangraliy carkarticg Thou
Cangralio meeitime [Aubd.) Thou,
Dherris fegfofieny Lour.
Dhesneodiurm unsbellapon (L) DC,
Eryrbring veriegarne L.
Inwearpes fagifer (Park.} Fosh.
Miscwg gigverea (Wl D,
Figma morimg (Burm.) Merr.
Loganiaceas
Faprmea berferiara AL Uiray
Cremiariome somaense Rem,

[x

& E
=
H

1%} X

“:-:'a-‘r
=

B MR

X [EY
X {x) (4]
X

{x) )
1] {x) (x)
X %)
X

[%) X

-
o
-

E
=

[x)
X

-
=]
.‘a-l!
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TABLE 5{Cam.)

SPECIES FU'UTELE WU'ULLA MAMU'A  FANUATARU

Malvaceae
Hibiveus ¢ilincens L.
Thespests pamnteee (1) Sol,
Melincese
Dvsoxvium st Rein
Dysoxphon samoense A Gray ,
Menispermacens |
Seephania forsiert (D0} A, Ciray
Muoraceas
Ficus oblige Forst, 4.,
Ficuy provivg Farsl. F,
Fius sewhre Forst, f
Fierwer tincrovin Forst, T,
Myristicacene
Myvianion faree Houtl.
Myraome
Srzrglan clesitfoliun (A, Gruy) O Muell,
INyciaginacens
Boerbavie alhiffora Fod, *
Plawwie pramdis B, Br, X
Oleaoiue .
daentinun besched F v ML (x} (x) X
Srerioam didywam Forst, 1%} {x) X
Linovieea s, X
PFiperaceas
Frmeromin fptostackpe H. & A, X X
Fiper greiel Warb. " (%l {x) X
Partulacuceas A
FPorralocn awnviliv Endl X X [x)
Porrwlacy hoew Forst, T X {x)
Fartidecsr aderacen L. x X
REamnaceae
Alwhitonta zézymhoides (Spromg.) A Gray X (%]
Cifrabring goimiiea (1) Brongn, {x) (X} X (%1
Ehizaphoraceas
Brigraey gmmeehiza (L) Lok, X
Hiiziphora mangle L, X
Fubiaceqe
Antikeg Svansrlens {Soem_ ) Chr
Conthivor meveillif (Setch.) Chr.,
Ginrdlewia pafdenrie D
Croophile repens (1.0 1, M. Johnst,
Cruntoreoke spevbug L,
Hevlveuiz biflovg (L.} Lmk.
Txova aiplifolia A, Giray
Mlrivee citrifidio L.
Mvrimoly wpbedfata Seem,
Neanwuclen forsterd (Seem) Merr,
Papetroiric fesdieanr A, Gray
Hrenstin enediwokinens/s (Lour.) Merr
Rulzcene
Micvosmelun mifpurawn (Forst, 1) Seem,
Snpindacess
Allaphy i rimovensiv Bl
Elwrrastachys frkewta (A, Girav) Radlk,
Pormetia pimeie Forss,
Sapinhey vitlerse A, iray
Sapoiacese
Mamilara dessecsi (L. 1) Dubard
Plamelonelly Snggereis (Burck) Pierre

-
=
o

(x) {x) X
(%) (xp X

X X
(%t X (%17

R 8 - .

(x} (x]
X

——
23
g
-
=
=

T -

1[:] X X

=
=
o

(ul X

...
-,
2,

e}

(x]
(x} (%)

e

X
[x] X {x}
X

-
-
L=

M o s b e
£}
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SFECIER

Simarcubapeas

Sk sarifion L.
Solxnaceae

Salpmam ppalienss Wil
Sterculsiotas

Kivihovin bospine L.

Mekokia gristara A, Gray

Sterowia famribo Selch.
Thymelaeuceae

Fhadeeka ety (Forst, ) Gilg,

Phleeia duperma {Forst, £ Baill.

Wiksiroemide faeitda (Lo T.) A Gray
Tikaceae

Traungferan procusshens Fors. [
Ulmaceas

Trewa canasashing Lowr,
Uriicacene

Lericovide covpnmbainre {Wadd.) Wedd,

Prpiuner argentess {Forsl. L) Wedd,

Praceis pedanceiata (ForsL) Wedd.
Verbenaceas

Cleradendruns ingrmee (L) CRatrin.

Firedapa poweiill Seem.

Bremme chisiodio B, Br.

Firex rrgfaiie L.
Monecotyledonas

Arapene
Epipeeviem piwnaiim (L} Engl.
Cyperaceas
Cyperas siodonieronr Rele
Fumbwispiis crmrsa B Br
Marison fovairiens {How, ) Merr, & Meicallz
Marismer seemanmiamys (Boeck.) Palla
Seleria linkospeesr (L.) Sw,
Folerla polyoarpa Boeck.
(iraminens
Digirerin serigers Bothex B, & 5
Trchaeomm mwrimam Forst, £
Lepiirus repens (Forsy ) B Br.
Miscorrkas forichalie (Lakill. ) Warb,
Ohplivmertay fiefeifuy (L) Beauy,
Paspalem alistiokun L.
Srewaraphrid inirvamtine (Dese,) C, E, Hubh,
Thuarea fevelure (Fors. IR, & 5.
Hydrocharitacsas
Halephilr ovedie (R Br.) Hook, 1,
Lilincexs
Corcdyiime ternrinadin (L) Kumih
Musacee
Helfvandy pota A C. Sm.
Crchidaesas
Dewedrabizar Sferunt (Forst, £ 5w,
Benarafrian: dacivlodes Rohb. F
Dipsendiian aff. roked Rchh, T
Dendrofiam mmiviele Kzl
Didvmaplexis mucradenia (Rehh. L) Hems
Oberamic eguitans {Forst, £} Musel
(Fheranin kefllophifa Rchb. £

oo MaE B A oM

[x1
[x]

(%)
(x
X

—
B,

R

-

e

K

(%)
(x)

(X}
[x]

X

(=l

LY

{x)

ix)

1)
(%]

(%)

- =

xh

(X}
[x)

i

-

M wE
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e
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TABRLE 5 {Com.)

SFECTES HUWTELE  MUWLUA MAMU'A FANUATAPU

Flremiin sictaverke A, Rich. . A4

Fireutin srewosteckya (Rchb, T Brzl, L

Taemimphyilam faseiola (Foret, 1) Rehb %] X

Heexine panagipey (Rchh, £ B, & H. X
Palmue

Ciavas mecifera L. = {x} % x
Pandamaoee s W it i

Frepedussio forckil Seem. X

Pangamir tectarias Park. : x (%] X X
Falamogetonacess .«

Sprimgodivs froerifolivm (Aschers) Dandy X
Taceaceas

Tacew feontaperainide (L. 0L K. X X {x)
Zingibericene :

Ainpiter pnowhee (L) Smith (%] o

Weedy Exotics
Dhcoryledomsss

Acanthiceszs .

Rl prosieate Poir, (%1 (% X
Araranthaceae

Otk prosreara (L) BL X
Compositae

Ageratunn conpoades L. X

Emila svnekifeli (1,1 T, X {x} {xp

Mikamia mivrantha HBE. X} {x} X inl

Prewidelepfionropur spivarus (Juss.) Baker X X

Svmedveile nodifiera (L) Gaerin, x X X X

Vevnnie cimerea (L) Less. X X X (%}
Corvahulnoeas

Chercalive turpethum (L. Mans )y ix)? X

Srictocardia Gl (Desv. ) Hall, £ X {x)
Cruciferae

R sarmsenioss (ForsL 1) MacBr. b
Eupharbinceas

Enhorhia B L, (s} X

Enplorhin prosivone Al {x} X

Finrlantiins avans Sche & Thon, [E1] X
Leguminnsae .

Desmonam frifforum (L. DC. w

Fuerarie fodveny {Willd. ) Ohwi (%] [x) X
Mnlvaceae

Hitsinrus abedmascins L. X

Sidda peura Burm. F, - X

Sy poerifinlia DI x

Sl rivembifndia L., (%] X

Uirenag lodwara L - X
Passifloraceas

Passifang fostice L X ixh (%] X

Passiffony Inwdiedin L, [x) (%)

Passifinrg windfivaeds L. 4
Fiperaceae

Pm'l‘llrm;ﬂ lp.'ﬁlhﬂe'mﬁl [ X
Polypaloceze

Prlygale pamlewlara L.
Ruhinceps

Spernimence avmrgens BL & P X X
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HUUTELE MUTULUA MAMLU'A FANUATAPU

Sanacene

Crpsicwnn frafevceay L.

Firyraity angrekere L.

Salarwm g L.
Tiliwceas

Trizafenta rlhombaida Jacg.
Limbeiliferae

Cemieflr asfmifor (1. Urb.
Verbenacene
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TABLE 5 {Cany,)

EFECIES

ALL ISLANDS NU'UTELE MUULUA HAMIF'A FANUATAPY

Labiatae

Caens ddumeer Benth,
Laarncss:

iy zevienicuny BL
Leguminosae

Saaigivsey soman [Jaoy h Merr,
Mlalvacese :

ey rosa-simensir L.
Marageae

Arreoorpes wlrifis {Park. ) Fosh,
Myriacene

Eupenie aniffore L

Fofelion guaier L,

Spzygiwme windaceense (L) Merr. & Perry
Rutaieie ’

Clirws avrgariuny LY
Solanneese

Cestrim airmany L

Mooy ledonae

Aractan
Alocasie mgevovehiza (L) G, Don
Anverphnpleliey cvmpoeainie (Roxh.) Bl
Calmomrie excrlenta (L.} Schatt
Namtforom sigrast (Vell, ) Mansl
Canpaoede
Canme imflew L.
Commelinacea
Hhoee spathooes (Sw) Seearn
Dioscoracene
{eerepwea alafa L.
Giraminese
Sefiznaurchvwm gloseilefim (Rupe.) Monra
Musaceas
Mura paraaiviars L.

Mative aind maluralized species
Weedy exmics
Oirmamentals and cultipens

x

X
{x} LY
x
) )

X

(%}
X

(%]
]

L]
{X) . X (EA]
x
{x) %)
3y

(xrt
x

X
(£ X
(x] (x}

178 133 ™ 12% 57
a4 M 14 43 14
b 1H 2 17 4

26 200 s 16% 75

MoTE X indicates voscher specisticns collectal: 15) indicates no voucher specimens collezial

species of the flora in particular require com-
ment. Four—Nelosperma  oppositifolium,
Fesovinm portvlacasirim, Boerhavia aistralis,
and Ischaemum  muerinum—are  indigenous
littoral species distributed elsewhere in the
Pacific. Except for the population on the Alei-
pata Islands, Meisosperma 15 otherwise rare in
Samoa. [t is reported from one place on Savai'i
and possibly only one as well on Upolu. Sexne-
viternt 18 known from Western Samoa only from
the small population on Fanuatapu. [echae-

mum is a rare littoral grass which was reported
once from Savai‘l, twice from Tutwila, and a
single time from Namu‘a. It apparently also
oocurs of Mive (Svkes 19700 where it has been
called fsefiaeruem folioswn, The Seerfhavio on
Mu‘ulua is a new record for Samoa.

The bther four species are inland plants—
Manilkara dissecta, Sapindus vitiensis, Lino-
ciera sp., and Solamem upoluense. Manilkara
{ pani) is 8 widespread tree in the South Pacific,
but cutside of the Nuutele population, it is
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rare in Samoa. In the rest of the archipelago, it
is known from a single collection on Tutuila
(Christophersen 19353), and a small popula-
tion on the Aleipata coast behind the turtle
hatchery. Sapindus iz a tree which also oceurs
in Fiji, but except for sterile specimens from
the Aleipata Islands, it is known only from the
Apia area (cultivated?) and a single specimen
collected on Savar'l. Livociera is an uniden-
tified species, but is possibly the same one
occurring in Tonga— Linociera pavcifiora. It
is known from Samoa by.a single sterile tree
found by the author on Mu'utele. The fourth
species, Solgmwm upolvense, is an herb col-
lected and named in 1903 and not collected
again until a few sterile individuals were seen
on Mu'uiele by the author in 1978, It may be
an endemic species or perhaps a cultivar Lhat
was once cultivated by the Samoans, but
which is long since forgotten.

The vegetation of the four islands is also
distinctive. Two communities found on these
islands—Dinggros coastal forest and Dysaxy-
B lowland foresti—are otherwise unoome-
mon in Samoa. Coastal forest is restricted
mostly to tuff cones, only several of which are
found in Samoa, and Dysexplhen lowland
forest 15 rare on the maim islands because it
usually occupics areas now turned into villages
and plantations.

The vepetation communities support a
number of land birds. The author recorded
the many-colored fruit dove (man md), barn
owl {{ufi), Pacific pigeon { fupe), white-rumped
swiltlet { pe'ape’a), Aatbilled kingfisher (1 aro-

« da), wattled honey-eater (jao), Samoan starling

" fwig), and possibly the blue-crowned lory
(sega). Large numbers of seabirds also nest on
the Aleipata Islands, including the red-footed
booby { fixr'a), great frigate hird {araf@), blue-
gray noddy {faia), brown noddy {goge), and
the white tern (many sing). The islands also

~possess the only known remaining beaches |

\ used by breeding turtles in Western Samoa, |

~ The relatively pristine condition of the Alei-
pita [slands may not last much longer. The
population of Samoa is growing rapidly, land
is becoming increasingly valuable, and propo-
sils have been made o variously use these
islands, The two smaller islands are claimed
by the government, the two larger and least
disturbed islands are communally owned by

249

two families from the Aleipata distriel. In
support of the unique nature of the islands,
Holloway (1975} has recommended that the
four izlands be mmcorporated as a national
park, a recommendation supported by Ollier,
Whistler, and Amerson (1979).

"
ACKNOWLEDRMIMENTS

The author wishes 1o express his deepest
appreciation to Viliamu Matagl, manager of
the now closed Aleipata turtle hatchery, for
his unstinting help during the author’s many
vigits io the izlands, Without his boat, Samoan
hospitality, and assistince the study could
never have been made. Also most gratefully
appreciated are Clifford Smith of the Univer-
sity of Hawaii Botany Department and his
assistant June Saito for their generous assis-
tance with the texl editing on the HPZ000
computer,

LITERATURE CITED

CuristorHERSEN, E, 1935, Flowering plants
of SBamoa. B.P. Bishop Mus. Bull. 128:
1-221.

HovLroway, C. W. 1975, A national parks
system for Western Samoa. U N, Develop,
Adv. Team for the So. Pac.. Suva, Fiji.
71 pp. Mimeopgraphed.

Kear, D, and B. L. Woon. 1959, The geology
amd hydrology of Western Samoa, M7,
Dept. of Sci. and Indust, Res. Bull. 63:1-92.

MupLLeEr-Dompors, D, and H. ELLERRERG,
1974, Aims and methods of vegetation
ccology, John Wiley and Sons, Mew York.
374 pp.

Ovvier, ©,, W, A, WHisTLER, and B. AMer-
som, Jr. 1979. O b Pupu-Pu’e National Park.
LLN. Develop. Adv, Team for the So. Pac.,
Vols, [ and IL 162 pp. Mimeopraphed.

Syres, WA, 1970, Contributions to the flora
of Miue, M2, Depl. of Sci. and Indust. Bes
Bull. 200:1-321,

WHisTLER, W. A. 1980 The vepetation of
eastern Samoa. Allertonia 2(2): 46— 190,

o 19E]CA naturalist in the South Pacific:

O the beaten track in Samoa. Bull. Pac.

Trop, Bot, Garden 11(1): 1-6.




