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Bryophyte floras of tropical Pacific islands
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Abstract: A review of the status of bryological research in each of the nations, states
or governmental unitsof southern Melanesia, Micronesiaandtropical Polynesiashows
theimperfect stateof knowledgeabout thePacifictropical islands. Best knownoverall
are Hawaii and Micronesia with Wallis and Futuna, the Marquesas and the high
mountains of Fiji seeming to be the least known potentially species rich aress.
Involvement of residents from Pacific islandsin botanical study and preservation of
ecosystems should be encouraged by tropical bryologists.

The decade of the seventies brought an
emergenceof broadinterestinthebiotaof
tropical Pacificislandsand anincreasein
the number of investigatorsturning their
attention to these remote specks of land.
Opening of the Pacific by construction of
airfields capable of receiving long range
jet aircraft has created the possibility for
quick accessand rapid communi cation—
bothimportant for theholiday traveller as
well as the workaday scientist. Because
most research biologistssustainthemselves
by academiclaborswhichlimittimeaway
from the University, the jet plane has
openedtheworldto previously herbarium-
bound scholars. At the Thirteenth Pacific
Science Congress at Vancouver, British
Columbia, in 1975, botanists held a
symposiumentitled Floristic Needsinthe
PacificBasin. For threedaysbothtaxono-
mic groups and geographic areas were
reviewed and opportunities discussed.
Now, fourteen years later, many of the
same promises and prospects are with us
still, although much has been done.

Whether our persuasion within bryology
becalled monographicorfloristic, weare
all dedicated to learning about the plants
and their identity. A new discovery of a

plant whether a new species or first
collectionisawaysof interest and value.
Many suchdiscoveriesremaintobemade
ontheislands of the Pacific.

Our effortshavebeendirectedto Polynesia
in the broadest sense embracing
Micronesia, thePolynesiantriangle (here
excluding New Zealand and Easter), as
well as southern Melanesia, including
Norfolk and Lord Howe because of their
vegetation, great i sol ation and phytogeo-
graphicinterest.

Tropica Pacific political systems have
undergone such great changes within
recentmemory asformer colonid territories
becameindependent, that national names
almost unrecognizable are now on the
maps. Some of these new countries
correspond roughly to long familiar
assemblagesandothersarequitedifferent,
indeed. Fortunately, thearchipel agoscom-
prisingtheseisland statesfor themost part
havenot beenrenamedandtheindividual
island names have been littlerevised.

Evenasthenamesandlimitsof sovereign
landshave changed, so hasthevegetation
on tropical Pacific Islands. The few
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remnantsof thegreat koaforestin Hawaii
are going to Japan to make paper.
Micronesiawascut over after World War
| and the forest had not yet regained its
former composition when World War |1
eruptedtodestroy what forest had returned.
Virtually al of the islands of French
Polynesia have been heavily timbered at
varioustimesinthe past and arein stages
of secondary growth forest. Western
Samoa has been visited by the timber
merchants and may have little, if any,
uncut forest |left. The previously almost
impenetrableinterior of Viti Levuin Fiji
has been exposed since the early 1980's
and all accessible areas will be timbered
soon—if it is not already done. New
Caledoniahasbeen compl etely exploited
with afew large trees left standing as a
reminder of past great forests. OnLifuin
theL oyalties, thelast of thegreat 80 meter
Araucaria are being cut afew at atime
despitethepoor quality of thetimbersthey
produce. The last of the great Agathis
forests of Vanuatu were harvested from
Aneityum about 1980. The only really
large trees left in Vanuatu are those in
small hangingvalleysat theheadsof sheer
seacliffson Espiritu Santo.

We have not seen the Solomons, the
Bismarcks or New Guinea but we have
been told that the growl of the chain saw
has spread across the land as it has all
across Malesia. And with the forests go
the habitats for the bryophytes. We are
confident that glorious, grand speciesonce
commonintheprimeval forestshavebeen
sorely stressed and some may, indeed
have becomeextinct.

It is easy and chic to dwell upon the
ravages of mother earth’s disease (man)
and to bemoan opportunities no longer
with us, but such lamentations gain us
naught. What has impressed us in our
work on these environmentally raped,
pillaged and then abandoned islands is
how muchisstill tobefound. Thetenacity
of species and their survival under the

most alien of conditions is remarkable.
For example, Mt. Togpachaoon Saipanis
only about 1800 feet high but was once
forested and clouds do settle in a bit at
night. To our surprise, more diversity of
bryoflora was found than might be
expected growing among the grassesand
small guava bushes. Dendroceros
javanicus, for example, grew on grass
stems at the base of the clumps. Colonies
of Telaranea grew in the shade of weeds
inareascleared |lessthanayear beforefor
a solar power station on Vanuatu. The
casefileisvery long, but the pointisthat
even as clearing the forest proceeds,
microhabitatsarecreated by thedecaying
slash, by the roadcuts, by the gullies and
by the impacted but not eliminated steep
slopesand cliffswhich harbor lesser tree
specimens not economical to cut.

Littleis asfrustrating and depressing as
slashing through solid Dicranopteris 3-4
meters or more high or broiling in bright
sunonabakedredearthwithonly scattered
shrubby plants where forest giants once
gave shelter. We cannot find in such a
placethefloradescribed by our bryological
ancestors, but careful searchover anisland
will turnup most previously foundtaxaas
well asyet undiscovered ones. Despitethe
anthropogeni c havocwrought, muchthat
is bryologically valuable remains to be
done.

Let's take a look at where we are
floristically today with Pacific Islands
bryology by countries or archipelagoes.
This ocean area is huge and the islands
withinitsmall. However, thegreatisolation
and topographic diversity provides
opportunity for perhaps the richest
bryofloraintheworld per unitland areaat
any given elevation. Wehavelittle doubt
that even after the inevitable taxonomic
reduction occurs this will still be true.
Individual florasshow strong evidenceof
sweepstakesdispersal fromseveral sources
atdifferenttimesfromdifferentdirections.
Throughout theidlands, however, wemust



acknowledge akind of Malesian species
ground plan, or foundation, for thefloras,
particularly in low altitude areas at less
than 600-800 meters. Persistent, somewhat
drought resistant, moderately salt tol erant,
specieshaving tough propagulaor spores
occur onevery highislandand most of the
low ones, but they arenot thesamespecies
onall theidands. Themost commonstrand
and low altitude genera are Calymperes,
Leucophanes, Octoblepharum, Pelekium,
Thuidium, Taxithelium and Ectropothe-
cium, among the mosses. Hepatics are
Cololejeunea, Cheilolejeunea,
Drepanolejeunea, Lejeunea,
Microlgeunea, Acroleeunea, Lophole-
jeunea, and also afew other holostipous
L ejeuneaceous genera. It is from where
thelower cloudforest beginsat about 600
metersand upwardthat diversity increases
and the individuality of the island flora
becomes most apparent.

The State of Hawaii with an elevation of
13,796feet (4,205 meters) onMaunaK ea,
hasthe greatest topographic relief of any
island east and north of New Guinea as
well as being most isolated from major
land masses. The high atitude flora of
eastern Maui and Hawaii is comprised
mainly of boreal species subject to long
distance dispersal. The rainforest and
lowland bryophytes, however, are of
distinct Pacific and Malesian origin with
numerousendemi ¢ speciesamong genera
found throughout the Pacific. The moss
flora is reasonably well known with
approximately, 244 speciesin121 genera
and 38familiesrecognized by Hoe(1979).
Hepaticae have been somewhat less
completely studied, but at |east 220 species
in 65 generaand 28 families are known.
An illustrated guide is presently in
preparationwith over 400 speciesalready
drawn. No publication agreements have
been reached at the time of writing.
Micronesiaisamixture of several States
comprised mainly of low atoll islands.
High islands occur only in the Carolines
and Marianas.
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Kiribati is comprised of the Gilbert,
Phoenix and Line Islands. All are low
withlandmassesfor thelargest atoll idands
reaching only a few hundred hectares.
Hoe and Inoue (1973) reported Herbst's
collections in the Gilbert Islands.
Approximately 15 mossspecies, 9genera
and 8 families and 3 hepatic speciesin 3
genera and 1 family are been reported
fromKiribati.

The Marshall Islands are today a self-
governing state in free association with
the United States Trust Territory of the
Pacific Isands. The Marshalls are low
atoll islandsrather well collected by F. R.
Fosbergand othersandareincludedinthe
“Bryoflora of the Atolls of Micronesia”
(Miller, Whittier & Bonner 1963). The
number of bryophyte species can vary
widely fromoneatoll islet to another even
onthesameatoll, fromnonetooneor two
species to several. Despite limited
topographic relief (elevations above sea
level are often reported to tops of the
coconut palms—~60 to 70 feet) limited
rainfall (usually less than 1000 mm
annually), and low habitat diversity, 18
species of mosses in 11 genera and 8
families and 14 species of hepaticsin 10
generaand 2 familieshave been reported
fortheMarshall Islands.

The Carolinelslandsfrom Y ap eastward
to Kosrae (formerly Kusaie) are the
Federated Statesof Micronesiawithinthe
Trust Territory and include amix of low
cord atollsandhighvolcanicidands. Inoue
and Miller (1965) listed hepatics from
K osraeand Smith (1976) listed mossesfor
thewholeof the Carolines. Miller (1968)
and Miller and Smith (1968) provided a
guide with keys and illustrations to all
bryophytesof the Truk Islands. Swanson
(1969) and Swanson and Miller (1969)
reported on the hepatics of the Belau
(Palau) Idands, now aself-governing state
within the Trust Territory extending to
Helen Reef inthewestern Carolines. The
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Carolines' moss flora includes about 25
families, 61 genera and 160 species; the
hepatics 18 families, 53 genera and 155
Species.

In the Marianas, Guam remains an unin-

corporatedU.S. Territory andtheNorthern
Mariana Islands are a U.S.

Commonwealth. Bryophytes in genera

weretreated by Miller (1960) and mosses
by Smith (1969, 1976) but many hepatics
remain unreported. Ninety six species of

mosses in 43 generaand 18 families and
37 speciesin 23 generaand 9 families of

HepaticaehavebeencitedfortheMariana
Ilands.

Bryophytediversity inMicronesiaislow
with some 204 species, 69 generaand 29
familiesof mosses(Smith 1969), and 154
species, 51 genera and 17 families of
hepatics reported Miller (1960) and by
Swanson (1969). The mosses can be
consideredtobefairly well knownandthe
hepatics lesswell known.

South of the equator, PapuaNew Guinea
and the Solomon Islands are separate
independent states. Schultze-Motel (1973)
catalogued the mosses of Melanesia,
includingrecordsfor thed’ Entrecasteaux,
Bismarck and Solomon Islands. Our
present records show approximately 21
families, 40 genera and 84 species of
mossesand 21 families, 41 generaand 89
species of liverworts for the Solomon
|dands, but theseareasareunder intensive
investigation by alargeteamheadquartered
in Helsinki, led by Timo Koponen and
DanNorris. Theirreportswhicharerapidly
expanding the lists are to be found in
AnnalesBotanici Fennici fromvolume20
(1982) onward.

Nauruisatiny independentidandrepublic
for whichweknow nobryophyterecords.

Vanuatuisanindependent republicwhich,
astheNew Hebrides, had acondominium
government under Great Britain and

France. Recent collectionsby Miller and
Vitt from the islands of Vanua Lava,
Espiritu Santo, Malekula, Maewo, Aoba,
Pentecost, Ambryum, Tongoa, Epi, Emae,
Efate, Erromango, Tanna and Anatom
(Aneityum) are now under study with a
few new taxaalready reported. Theisland
of Futuna in Vanuatu, as distinct from
Futunain the French Overseas Territory
of Wallisand Futuna, isinaccessibleby air
and can be reached only by an ocean-
goingvessel. Approximately 39families,
83 genera and 208 species of mosses
(Miller, Whittier & Whittier 1978) and 19
families, 43 genera and 136 species of
hepatics are reported from Vanuatu, but
these numberswill increase asthe recent
extensivecollectionsby Miller and others
arereported.

New Caledonia is a French Overseas
Territory including the Isle of Pinesand
the Loyalty Islands (Ouvea, Lifu and
Mare). Only the main island, sometimes
caled Grande Terre, reaches atitudes
sufficient for devel opment of cloudforests.
Over the past ten years or so, collections
have been made by Tixier, Schuster,
Crosby, Iwatsuki, Hurlimann, Kitagawa
and Miller. With the exception of afew
genera, most of the recent collections
remain unreported. A few collections by
Tixier were found in the ORSTOM
herbariuminNoumeafromtheL oyalties.
McPhersonand Miller wereableto spend
some days on Lifu and Mare and assem-
bled acollection from several stationson
each of theislands. Iwatsuki collected on
the Isle of Pines. Most collections
mentioned arenot yet reported but it seems
likely that they will contribute additional
mossestothe 627 species, 151 generaand
40 families listed by Miller, Whittier &
Whittier (1978) and by Pursell & Reese
(1982) and the 40 families, 106 genera
and 541 speciesof hepaticsnoted by Miller,
Whittier & Whittier (1983).

Although south of the tropics, Norfolk
|sland supportsaflorawithtropical plants



present. A local resident of the island,
Margaret Jowett, transmitted acollection
to Miller. More recently, H. Streimann
botanized extensively on the island and
will report onthemosses. Hishepaticsare
under study by Miller. Todate, 41 species
of hepaticsin 16 genera and 6 families,
and 21 speciesof mossesin 15 generaand
14tamiliesarereportedfor Norfolk Idand.

LordHowe, administratively part of New
South Wales, has a flora famous for its
distinctive character. Vitt collected there
extensively and, jointly with Helen
Ramsay, is participating in preparing a
bryophytefloraof theidandwithassistance
for hepaticsby Miller. Approximately 101
species, 59 genera and 34 families of
mosses, 36 species, 17 genera and 12
familiesof liverwortsarecurrently reported
for Lord Howe I sland.

Tuvalu (formerly theEllicelslands) isan
independent state comprised of low
islands. With the exception of Funafuti,
where2 species, 2 generaand 2 familiesof
mosses and no hepatics are reported,
nothingisknown of thebryoflorawhichis
probably similar tothat of other dry atolls.

Wallace and Futuna island groups
comprise a French Overseas Territory.
The possible confusion with Futuna in
Vanuatu and between Ouvea in the
Loyaltiesand Uvea(analternatenamefor
Mata-Utu), themainisland of theWallace
group, bringssomereportsinto question.
Futunaand Alofi (Hoorn) arehighislands
reaching 1310 and 2629 feet respectively
and both have had extensiveforest cover.
Thereported bryofloraincludessuchtaxa
as Spiridens, Garovaglia, Papillaria,
Floribundaria, Distichophyllum,
Thuidium, Acroporiumand Radula—in
all, 16 species, 14 generaandand 8families
of mosses and 1 species, 1 genus and 1
family of hepatics. The islands are very
littleknown and accessremainsdifficult.

Fiji iscomprised of twolargeidlands, Viti
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Levu and Vanua Levu, several
considerably smaller high islands and
many small low islands. Although Fiji is
thecrossroadsof thePecific, easily reached
by air, andtravel toinhabited outer islands
isnot difficult, penetration to theinterior
mountains has been limited. Only Mt.
Victoriaon Viti Levuhasbeenaccessible
by road until recent timbering operations
have opened new routes. The emerging
University of theSouth Pacifichasasmall,
activebiology department and an affiliated
herbarium but presently no oneistrained
in bryology. Bryophytes are reported
mainly fromthelarger isandswithatotal
of 306 moss speciesin 106 generaand 39
families(Whittier 1975), and 224 species,
72 generaand 26 families of hepatics so
far reported. Among unreported or in-
completely reported collections are
Schuster—hepatics, Norris—mossesand
hepatics, Buck—mosses and some
hepatics, Iwatsuki—mostly mosses, and
Miller—mosses and hepatics. Despite
what hasbeendoneuntil now, Fiji must be
considered among theleast collected and
least known isand states per unit of
rainforestland areainthePacific. Careful
study of the Fijian bryoflora can be
expected to yield an increase in reported
speciesof up tofifty percent over what is
so far known.

Tokelau (formerly Union Islands), is a
New Zealandterritory comprised of three
true atolls (Atafu, Fakaofo, Nukunono)
supporting only strand vegetationtypical
of therelatively dry islandsof Kiribati. A
singlebryophyte, Trichosteleumhamatum
(Sematophyllaceae) hasbeenreportedfor
Tokelau, but a few more species can be
expected.

Western Samoa is an independent State
with two larger islands of sufficient
elevation to have rainforest. Schultze-
Motel assembled large collectionswhich
were reported in Schultze-Motel (1971,
1973, 19744, 1974b) and Grolle and
Schultze-Motel (1972). Reports suggest
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Savaii hasapproximately 106 mossspecies
in 54 generaand 26 families and Upolu,
183 species 77 generaand 32 families of
mosses, 110 species, 41 genera and 17
familiesof hepatics.

American Samoa is an unincorporated
U.S. Territory with Tutuilathe principal
island. The smaller land area and lower
maximum elevations provide fewer
bryophyte habitats than Western Samoa.
Whittier's collections during the 1960
Miami University-Schooner Collegiate
Rebel Expedition in the vicinity of Pago
Pagoremainunreported. Our recordsshow
114 speciesin 57 generaand 27 families
of mosses and 37 species, 29 generaand
12familiesof hepaticsreportedfor Tutuila
A few days work inthe heads of valleys
and high ridges could be expected to turn
up new island records.

Yuncker’'s (1945) collections and other
recordsfromtheManual slands(Tau, Ofu
and Ol osega) of American Samoainclude
33 species of mossesin 23 generaand 12
familiesof mossesand 4 species, 3genera
and 3familiesof liverworts, but aresurely
not complete, asMt. Lataon Tau reaches
over 3,000 feet and must support acloud
forest, as suggested by the occurrence of
Siridens, Floribundariaand Acroporium.
New island records surely can be expec-
ted.

Reportsfor Westernand American Samoa
combinedist 248 speciesof mossesin 88
generaand 37 families, and for hepatics
23 families, 68 genera and 234 species.
Given the area, topograpic diversity and
number of speciesreported, thefloracan
probably be considered about eighty per
cent known.

TheKingdomof Tonga(Friendly Islands)
is directly east of Fiji and comprised of
many small islandsincluding Tongatapu,
Haapai andVavau. Most arecoral idands,
but someareactively volcanic. Vavauisa
raised coral karst terrainisland about 670

feet at its highest point. Rainfall varies
withinthegroup but averages65-90inches
ayear producing rich vegetation. Recent
collections of mosses and hepatics were
made and reported by Yuncker (1959)
and by Hurlimann (1960, 1963, 1965,
1968, 1974, 1976, 1977, 1978, 1985).
Thebryoflorasofar reportedis46 species,
29 generaand 20 families of mosses and
19 species, 11 genera and 8 families of
hepatics.

Niue is an independent State in free
associationwithNew Zealand. Thesingle
islandisabout 10 squaremilesof el evated
limestonewithalimited amount of soil but
with aforest cover. Therock isso porous
that water percolatesquickly withtheresult
that surface waters are lacking. Y uncker
(1943) reported mosses determined by
Edwin B. Bartram The known bryoflora
is8or9speciesin8generaand 8families
of mosses. Weareunawareof any records
of hepatics.

The Cook Islands are self-governing in
free association with New Zealand. The
seven northern islands are atolls.
Rarotonga is the largest island with
vol canicpeaksto2140feet high, sufficient
height to support some cloud forest. A
total of 9mossfamilies, 11 generaand 11
specieshavebeenreportedand 6 families,
8 generaand 9 speciesof liverwortshave
beentabulated (Whittier 1974; Whittier &
Whittier, 1987), but W. R. Sykes' recent
unreported collectionscontainmany more
taxa.

Five archipelagoes comprise French
Polynesia. The best knownisthe Society
Islandswiththelargestand highestisland,
Tahiti, havingthecapita at Papeete. During
the past two decadesH. Hurlimann, H. O.
Whittier, F. R. FosbergandM .-H. Sachet,
J-L.DeSoover,andR. Schuster collected
at different timesin the Society Islands,
and in 1979 the Whittiers collected on
several islandsincluding Tahiti, Raiatea,
Tahaa, BoraBora, Huahinenui and Hua-



hineiti, and Maupiti which will add new
records to those found in “Mosses of the
Society ISlands’ (Whittier 1976). Neither
themossesnor thehepaticsof theserecent
collectionsareyet reported. Hurlimann’s
papers(1960-1987) deal principally with
the hepatics of the islands. Whittier &
Whittier (1987) discussed in detail the
severa island groupsof southeastern Po-
lynesia. Despite the activity, most of the
major island, Tahiti, remains under
collected. Particul ar attention needsto be
given the highest peak, Mt. Orohena,
which at 2237 meters is the greatest
elevation in southeastern Polynesia. The
sedge genus Oreoboluscollected therein
themid-1950' sindicatesthecool climate
vegetationat or near thesummit. Similarly,
the deep valleys and ridges leading to
great central volcano crater swamp and
the central peaks of Tahiti nui and Tahiti
iti, but not necessarily remotefrom Papeste,
deserveattention. Middleelevationforest,
long impacted by coffee and vanilla
agricultureisunder even heavier pressure
for conifer cultivationand homeconstruc-
tion. The habitat for Bescherelle' s Raco-
mitrium papeetense, found only once on
Pic Rougebehind Papeete, may nolonger
exist. VahiriaValley and PapenooValley
leading to the crater swamp should yield
interesting finds. Present recordsindicate
approximately 172 species, 88 generaand
39familiesof mosses(Whittier 1974), and
216 species 59 generaand 24 families of
liverworts.

North and east of Tahiti are the very
isolated Marquesas Islands. Ten islands
comprise the group, but nearly all
bryol ogical recordscomefromthelargest,
Nukuhiva, whichhasanareaof 337 square
kilometersandanelevationof 1231 meters.
Hivaoahasanareaof 324 squarekilometers
and an elevation of 1271 meters, and
Uapou an area of 104 square kilometers
and an elevation of 1243 meters—with
extremely ruggedterrain. Whilethehigher
islands are usually very wet and humid,
annual rainfall may vary from 100to 254
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cm. Theislandsarenot heavily popul ated
today and probably never wereaspopul ous
as the nearby Society Islands. Decker
(1970) described indetail theMarquesan
environment asitisincreasingly impacted
by modernresidents. Itisfortunatethat the
islands have been difficult to visit except
by copra schooner or private yacht. The
few collections have been made come
mostly fromlower elevations. Theremote
islandinteriorsandthehighest elevations
arepoorly represented. EdwinB. Bartram
onceobservedinaletter tousheconside-
red the Marquesas abryological enigma.
Collectionsby H. O. Whittier in 1960 on
Nukuhiva during the Miami University-
Schooner Collegiate Rebel Expedition,
and by Bryceand Shirley Decker in 1963
on Nukuhiva, Hivaocaand Uapou yielded
3 families, 6 genera and 8 species of
mossesnew totheid ands. Whittier (1973)
published a checklist of 21 families, 36
genera, and 45mossspecies, and Whittier
and Whittier (1987) listed an hepaticflora
of 10 families, 13 generaand 21 species
from these rugged mountainous islands.
The Marquesas remain very much
understudied because of their
inaccessibility andthedifficulty of inland
travel, but seriousbryological field work
should more than double the presently
known number of species.

Between Tahiti andtheMarquesasliethe
low islands of the Tuamotu archipelago.
Our current records show approximately
6 families, 9 genera and 11 species of
mosses and 2 families, 2 genera and 4
species of liverworts if the raised coral
island Makateaisincluded.

Southof theSociety I andslay theAustral
or Tubuai Islands. Although elevated,
noneof the peaksexceed 1500 feet except
for Rapawhich reaches 2000 feet. Some
24 families, 39 genera and 56 species of
mosses and 3 families, 3 genera and 4
species of hepatics have been reported
(Whittier 1974; Whittier & Whittier 1987),
mostly from Rapa.
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Theeasternmost groupof FrenchPolynesia
are the Gambier I1slands. Fourteen moss
families, 15 generaand 18 species, and 2
families, 2 genera and 3 species of
liverwortsrepresent theentirearchipel ago.
Mangareva, the principal island has 10
MOoss species and 2 hepatics reported to
date.

Pitcairn Islands are a British colony
including Pitcairn, Henderson (Elizabeth),
Oeno and Ducie Islands. Most of our
bryological knowledge is the result of
limited collections by H. St. John and F.
R. Fosberg, particularly on Pitcairn,
reported by Bartram (1940). Pitcairnisa
highvolcanicidand approximately 3.2 by
1.6 km, its greatest elevation, variously
reported between 1,100-1,445 feet, is at
theeast end. Wehavelittleclimatol ogical
data, but theenvironment supportsmosses
such as Fissidens, Leucophanes,
Thyridium and Macromitrium, which
indicateafar richer bryoflora. Nohepatics
have been reported for Pitcairn. The re-
maining islands are relatively low.
Henderson's greatest elevation is about
100 feet, and the others perhaps 12-15
feet. A singleliverwort, Frullaniasquarrosa
wasreported from Henderson Island and
a single moss from Oeno (Whittier &
Whittier 1987). Some9families, 11 genera
and 13mossspeciesand 1family, 1 genus
and 1 speciesof liverwortsfor thePitcairn
group are known. Hepaticae seem obvi-
ously under-representedinthecollections
by H. St. John and F. R. Fosberg from
Pitcairn. Eventhemossflorashould more
thandoubleif collectingisundertaken by
atrained bryologist.

As this conference has made very clear,
our crew forworkingthetropical bryophyte
florasof theworldissmall. Our collective
inadequaciesintime, money andancillary
resourcesservetofrustrateour desireand
yet forge our resolve to somehow get the
job donetothe best of our ability. Wesee
the need for monographsand largefloras

as the most satisfying of our intellectual
endeavours. Welikethingsinorder or we
would not be taxonomists and systema-
tists. We have long held the dreams of a
perfect comprehensive Pacific Island
Bryoflora and it is with us now. The
dream cannot berealized until the people
of the Pacific Islands can be brought to
participateand careabout their ownlands
and all the plants upon them. Somehow
we must involve them in our world and
buildtheir confidenceand enthusiasmfor
so intellectual an endeavor. Therefore,
even as we dream about our bryological
dream of theperfect macroflora, werealize
that the locally centered microfloramay
be the only way to get there. We need
guides and keys and pictures with our
cataloguesif they areto help our Pacific
neighborsto cometoknow and appreciate
therichnessof their lands.

Our small band must have on-sitehelpif
we are ever to understand even a part of
what might be learned of tropical
bryophytes. We are doing well but we
must do better aswe seek to bring others
with us.

As we have considered the condition of
thenatural systemson Pacificlslandsand
havesought to estimatethestatusof strictly
taxonomic knowledge on those islands,
we have been driven to consider what is
required to make a reasonably thorough
study of the flora. We cannot escape the
obvious fact that bryophytes depend
heavily uponawel | devel opedanddiverse
angiospermous vegetation. When that is
gone, so areresident bryophytes. Despite
the tenacity of individual species, some
are surely lost from amost every island
flora. Atatimewhentheworldcommunity
isbecomingawareof theneedfor, andthe
value of, protection of natural areas, the
International Association of Bryologists
should consider support for themovement.
Somebryophytesarerareand endangered
species. They depend upon favorable
habitatswhich areserioudly threatened if



they are not already impacted. The time
has come when we can no longer ignore
the need to protect bryophytes and the
ecosystems in which they belong. The
time has come for bryologists to get
involved in protection of our natura
resourcesif wearetohavethebest possible
representation of theplantswestudy. The
fragile PacificIslandsare agood placeto
Sart.
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