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PREFVACE

Between April 17%h ani Kay 22nd, 1977 four two-day trips

were nade to the ares sbout Monasavu falls. A fif®H,.

trip was terninnted, prevaling weather conditions at the
area preventing access by helicoptor.

During these trips, data and inpregsions of the biot
- the area were gathered.

a of
‘This report is a prelininary
asgessnent of those data and inpressions.

The report has two functions,

To provide evidence as t6 the biological status

of the arca,

To provide proposals for a nore prolonged and

detailed adgdessnont of the likely overall

inpact of the proposed hydreological changes,

The Present state of kpoﬁledge of much of the fauna of the

area necessitated subnitting fanples to overseas institutions

for taxonomic determinations. At the tine of writing such

deterninations were nosily unavailable, and nany

species have here been reforred to by genus or fanily,

e L
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1. INTRODUCTION

A series of brief biological observations were nade in response to a request

for som¢ baseline date fron SirAlexandcr Gibbs and Partners, Our terms of
reference for these observations were ns follows:— AN
' " : .
' The sbudy will consist of :

1) observations of the groups of organisos specified;

ii) identification of groups of organisnos collected to the lowest
feasible taxzon;

iii ) reconmnendations for further studics leading to a biclogical component
of an environnental inmpact study considered snotisfactory by the
Institute of Natural Resources study group j . -

iv) statenents perticent to the effect, on the locations studied,

of the hydro project under considcration where possible

The observations to be made relote to the construction of a ﬁam
up to a level of 2,400 f£t. across the Nanuku River inmediately
upstirean cf the Monasavu Falls and a vower station approxinately
two niles, upstrean from the village of Lasclevu.

- They will consist of:

a) the identification, as far as possible of existing aguate plant
species and existing aquatic aninnls at selected locations in the

following arcas:-

1. fbove th dan site and below as for as the juction with Wainisavulevu,
2. Below the Wailda power station site as far as the juction with the

Waininals ot Laselevq.

b) Identification as far as possible, of exiating lond omimals at
selected locations in the Monasavu catehnent erea and particularly

in lhe area in vhich inundation is proposed.

c) Identification as far as possible, of terrestrial plant

conrunities at selected locations in the grea in which inundoticn

is proposed,

Ay
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H.B. It is likely thot not all spceinens can be identifieg in

- detail at USP and that some specincns will he scnt abroad for
detailed identification; the results of thesc nay 2ol be availé}le
by June 30th 1977. Iowever, broad catesorisstion will be possible
by that date in these cases."f .

Because of the lipited Fine nvailavle cnd the teocching commitoients
of the staff invdived only a total equivalent of 27 nan days were spent on
the whole study.It rust therefore be enphasised that these studies have very
little predictive value. Further, nore thorough studies rmist be corried out

before definitive statenonts can be nade on the possible biclegical effects
of the hydro-electric project on the zrea.

1. Taken fron agrecment between JNR, GIBBS & PTNRS & FEA

i
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3.

PROPOSED MCOEASAVU LARE SITH

The proposed lake is estinate” to cover some 180 hectar932 and will
be about 6 kilonetres long end 1.5 kilotetres 2t its neximun width. It will

be souie 100 netres decp when full with =2 15 rotre drawdown.

2.1, Terrestrial Bicta

™,

N
Sone 5-6 man days were spent on observations in the lond area that

will be inundated ( site 1, sce map).

2.1.1, Forest Type

et sttt ey
Phe orea to be inundated is covered by rainforest of variable
structure and cemposition. Althoush nost of it is closaified as corrercial

3

forest” the general onpearance is one of very open, light forest, Doninant

energents are kauvula { Endospernun racrophyvliun), Canariun sp. .Parinari sp.

and dalua ( Azathis vitiensis )(Sce Fig.1.) These occur largely cn the nore gentle

. (o] .
slopes. The steeper slapes ( 40 or more) are covered with lower, more dense
forest, the treeﬁﬁorning either cne or twe sioreys.
( See Fig, 2.)

Sonc ohservations node and worth noting are:

-i} the apparent paucity of reﬁronun of the enerpent tree spooies;

ii) the abundance and vigour of introluced spceies nlong the stirean
banks ( See Fig.3.)

... iii) the absence of the comron recd (M+o onthus) fron the area.

2, ENEX - NECORT O HYDROBLECTRICITY IN FIJI

3. BETRY & EOVARD ~ FIJI FCRIST INVENTORY

PR R—
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2.,1.2 ENDANGERED PLANT STRCIES

It is not possible to nzke any statepent regariing the
oceurrence or non-occurrcnce of endangered plont species in the ared.

-7 An extrercly thorough coobing of the area over several nonths (_to cover

flowering and fruiting tines) is necessary.

A list of plants noted or collected from the aren is provided
in Appendixz 1. These represent only a small preportion of species that
ocour in the arca. 20 of thenm arc enderdc.

2.1.3. RIVERBANK VIGET.LTICN

In as rmich as it nay give some indication of the shorelinec
vege{ation cf the proposed lcke, the riverbonk vegetation was noted. This
comprises three nain types:-

(a) pebbly shore vegetation

(b) muddy shore vegetation

(c) rock face vegetation
(a) Bxposed pebbly zhores are scantily covered with herdy species
including the charseteristic endenic notive shrub, fcolypho rivularis, and

) " g eollection of wecds such os Cyperus brevifoliug, Cuphen crrtharencsisg,
' Cyperus polystachvos, and Stachytarpheto urticnefelia.
-4

(b) Where the shore iS“;uddy, Brochioriz mutica ( parﬁ grass)

-abounds ( See Fig.S.) ¥ith it are cther species, such as Erionthus nmoxirus,

Ageratun spp., Iadwimiz octovalvis, Cestrun ncchurnum, anc Dotura stranonius.

FEN

(e) While the above groups cre lorgely herbs and shrubs with a
high propor-ion of exotics, the sheer rock foce is still largely corposed

of notive shrubs, herbs, lianes ond scne low trees { Sec Fig, 2.).

[
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2.2.1. This forest is part of a transition zone botween the wet afid: the

dry vegetation arens. Its role as a surture zone, not cnly for plants, but also
for aninals, is unknown. Further studies are nece..sary in order to asscss the
role of this community in maintaining neighbouring communities. This
is particul,rly inportant if furdher arens arc to be inundrted in the
central plateau, so that post-project managenent proposals will ensure the
occurrence of as littie dannge as pcssiblc to the overall'plateaﬁ
biotic commmitics., .
. Our transect indicates that the forest is a rich one in
terns of species diveristy, '

Cleerings in the forest arc first invaded by o mixture of
native and intréduced Lerbaccous speciecs, not including grosscs. These
leave over 50% harc soil surface between then and will probably nean ruch

erosion into the lake for nany years aftcr forest clearing, unless grasscs
such as Paspalun distichun invade corly.

e e
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N 2.2 AQUATIC BIQTA -

; .

. This was snmpled by neans of line fronscets across fost and quict

;j N

3 . sections of the strean. Organisus occurring on these transects were observed a
2 netre intervals, -

i =

In addition, general observations ond collections wore nade in the

“.".,__ 3 N . - . . :
; strean. Relevant physical parameters such as woter temperoture, turbidity and

oxygen content werc reccrded.liesulis of transccts ~t this station and other
selectod sintions are presented in woction 5.o0f this renort. Leeotions of
sanpling stations are indicated on the map provided.
2.3 COMMNTS.,
2.3.1 Nanuku stresn water was highly turbid, The reasons for the turbidity

i and the possible implications in teorns of the proposed deon nced %3 be cxplored.

2.3.2. The absence of any fish, including ecls, or large prawns is ncitnble.
The reasons for this cannot be nerely aasuned to be due to high ¢levotion of
the area. Further studies are necessary not only te find reasons fer the
absence of the noced org-onisnmg, but also to cxplore the feasibility of
introduciﬂg fish to the area.
. 2.3.3.  As date fron the trons.cts indicntes, scme species feund in Lianuku creck
it/ exist only rapids. Studics should be mnde to asscss the effvet of the loss of.

~4 '
khese specics on the total aquatic ~nd terrestricl systor.

Lo -
2.3.4. Lake conditions will favour orowth of 2 different association of

| ploant and aninel life. Initial hish cantent of grganic roterial fron retting
subnergedvegetaticn, extrene dcoxysenation, possibly signifieant termorature
gradaticn, and lack of water circulation are very inportant environmental chonges.

Our studies are so linited that we cannct predict the fate of many existing

organisns under lske conditions.

2.3.5 Aquatic ploents thet oy pose a provlen te the proposed hydroe-clectri.
F i oy “ |- e

!

;

2 e

§ However, experience fron other such lakes in %i+ .denl couhtricd™ wat - Tt
; conpariscn.

schene nay include the profusely branching Clndophrra sp. found in quiet soctic: .
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TABLE 1.

RESULTS OF OQULDRINT

s

SULVEYS T BULATED -
© . :
Forn Description Height Specics list Relative Abundcnce
- #{ Ocecurence as % of total trees)
Trees Erergents About Endospernun nocrcohvila 2.4
20n. -
. (allonhyllun vitionse‘.' 1.2
Burkells thursionii 2.4
Cenariun harveyi 1.2
Palaguin horned 1.2
T rinari insularun 2.4
Main Canopy Up o  Macaranss rracffe~nn 26.5
fbout  Plorandra sravi 14.5
15 n.  Bircnnierc celtidifolia 8.4
Dendroenide harvevi 7.2
Parasponin andersonii 6.0
*Myristica castaneifelin 4.8 -
. ¥a 1dltos sp. 2.4
*Nysoxylun hornei 2.4
- ' *Canariun harvewd 1.2
- *Piticesporun brockenrideci 1.2
Understorey fron *avaca snidcorun 1.2
about  Ficus svp. 1.2
5N, *Gonostvlius puncintusg 1.2
Cordyline tercin-ls 1.2,
JAglaie a5, 1.2
Cvathen offinis 2.4
*Pal~quin hornei 2.4
¥ Porinnri insulsrun 2.4
——— * Macaranso grpeffconn 1.2

* Trnnture foro

T L S Lamiad
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2Jelative Abundance

Form Description  Height Species List
(Occurrence as % of
total shrubs)

HShrubs On gteep From Heliconia indica 27.2:

-- ?ig .e.hso) 1-5m lidemia hirta 22,7
Piper puberulum . .

var. puberulum 9.1

Cyrtandra sp. 9.1

Ficus sp. - L.5

psychotria archboldisna L.5

#Plerandra SD. 4.5

“#Cestrum Sp. 4.5

Elatostema zustrale 13.6

" Ridge Top 1~5i. Glidemia hirta 55,5

Alpinia sp. 116t

Pteridium esculentum 8.3

*Geniostoma unineréum‘ 2.8

*Pgychotria 5D, 2.8

*C¢ironiers celtidifolia 2.8

#Macaranga greeffeana 2.8
. Rubus molluccanus 2.8

-1 ¥iraliaceae 2.8
*inpiop. téris svecta 2.8

- *(anarium $p. 2.8
- #Cyathea affinis 2.8
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Hegbs &
Climbers

(Within the
forest Herbs
covered about
500 of the
forest floor)

Steep Slope Up 1o
about
Tm.

Flatostema eximum

E, filicoides

*Fpipremnun_pinnatum

Pepperomia parhamii

*Freycinetia sp.

Rubus moluccanus |

Ridge Top

Flatostema vitiensis

E, erimm

Piper insectifugum

*Epipremum pinnatun

Pepperomia parhamii

Davallia solida

¥Freycinetia sp.

*Cordyline terminalis

~ Passiflora maliformis
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Fig.2.
Nanuku River, Steep Slope.
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Stream bank vegetation, Namuku Iiver.
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3. : RECICN BELOY TIE DM SITR AS FAR A0 THR JU TION VITH TR
YLINTH LA, RIVER '

3.1 LAQUATIC BIOTA, . -

This region of sone 10 or more kilenetres wos briefly surveyed hnd sarmpled
over a period of 2 vigits, Throc st-tions (2,3, & 4 on ;ap) were selectod for survey

of aquatic fauna. The results of thesc surveys arc contained in the sections
5,6,7,8 & 9,

3.24 COMETNTS .,

It is suspccted that the construction of the dan will hnve two major effects

on the area below the folls.

a) A proleonged periecd of high sedinent contoent in the sirenn water below .
falls during the period of den construcfion. This nay seriously affect fishing
the Waibasaga villagess. Wainisovulevu and Weinivendi creeks provide the villogess
with their weekly supply of fish-their najor scurce of pr:tein. The villagers
inforned us thot they ~re unable $c¢ fish whenever water turbidity increases heyond ¢
nornnl. The alternative fishing crec, Voininnle, is according to the villagers,not

as rich in fish.

b) During the rainy secsons, when sore water is expocted to flow over the
dan into Wainivendi creckR, the resulting inereesed wober flow nay have significant
effects on the aquatic life below the 2em. For any nssessuent of this ¢hense in {1,

measurencnts of wnter flow, and observaticns on living organisms in the area must be

" 'faken over a period of 1-2 years.

3.2.2. In additon, the possibility of the dnm"dpcning up" is very real in the ninds
of the people of Waimbasonga, This will necegs~rily restriet their use of the low-
lying areas belcw the dan. They h~ve rccently begun intrcducing coattle to the area,
and have extended grazing higher uy the volley of “alnls avulevu, as well as nearer o
village, They st be assured of the 1low probability of the threat before they can

continue any longer-tern agriculturnl use of the arca.

%.2.3. The Waininnla river is navigeble up to Waihasaga village. VWhat effect the

diversion of Nanuwku waters will have cn the novigability of the scction between

¢

Walbasonga and Lutu is uncertoin.

e e e e O
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Fe2ubs Wainbasanze villagers usce the water from Wainisavulevu and ¥einivendd

erecks for washing, eoolking, dfinking, and bathing.
Waininala'. River is sinilarly used.

4, WAILOA RIVER-BELOY THE WATLOA POTTBR STATICH GITE A4S PAR AS THE
JUNCTION WITH THE WAINTHAL: AT LASKLTWU

4.1, LSPRECTS OF TN AREA

Measureznents during Hay, 1977, a2lons this 5 to 6 kilometre lenqgth of
the river showed the woter to be saturated with oxygen,of high clarify ond to have
a pH of chout 8 ( refgr to tronsect dota, Section 5) Lleong this longth, the
river is dominontly of shnllow ra;ids-with fewer slow— nwving scctions.
Infrequently Jecp pools sceour ﬁherq surfrce water movoment is much 1css-apparenf;

The streen bed shows evidence of periﬁic#locding, with wide expanses
of 8ilt coated FOCKS - on either or both sides of the nein strean. Iscla¥edd pools

of water, generally less than 2 netres square, oceur in such rogions.
Large, cxtensive islonds of rock and sand, colonized by grasses and
seccendary bush growth, sonetines biseet. the nrin strecn. These occur inmediataly

unstrean of the villnge of Laselevu,

4.2 © MUATIC BIOTA

The resulis of surveys are “rosented in Scetions 5-9 of this report.

The presence of Bichliornin crassinpes, the Yater Evacinth,and Hydrille verticillata,

the water =eed, in the rcgion is noteworthy.

Eichhornia anpears to be heclthily srowing in o lrrge pond ot
Laselevu. Fragnents of the plont wore observed in the scni-persistent pools,
isolated froo the main strean of the river. The presence cf thése plants na
indicate the future dovelopment. of nore extensive populations o W Tigpwf-ths:
Joessible cnnsequence,oﬁuﬁuch'ympulaticnp§'ﬁhp‘acqn@nqneq,¢£ thig.srecies, in, thés,

area cannot be overlocked in any subsequent investigation.

4. See for exonple, PARHMAM, 1947 and McGARRY ot al, 1972,
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9.

Hydrilla was noted in larpe quontities -t the woter's edge of the

Waininels River, less than 100 netres fren the junction with the Yeiloa.. As for

Eichh@fnic}Hydrilla in large nunbers can pose sericus preoblens.

Mention nocds to be node of the possible rnle of the seni-Dersistint
pools of warn, still water as sites of 1nvcrtebrute breeding. Developnental stages

of a variety of invertebrates: were shundant in these nools

4.5, COMUENTS.
4.3V The proxinity of Lasclevu tc this len ngth of river has resulted in nost

areas being utilized by nan. The frequent shollow rerids afford streen crossings

necessary for foet trnffic. Shallow arens alsc ;rovide regions in which the flow of

water can be nodificd by.villagers to create arcas for accurmlotion of prawn.

Deeper pools are used for fishing with hond-held s cars.

The herbaccmus growth of the islands is utilizod for cattle ﬂrﬂZﬂng.

Of/IFor the villegers, the 1oss/crossing wointg, cattle grazing arens, and prawm

catchrient areas, uuy be of grent consequence.

£.3,.2. It is apperent thet chonges in the volune -f flew of the Wailoa and in
the quality of the water cntoring the wﬁiloa(ﬁﬁ .ul? result.fron the divcrsion ot

. gyl pra ot - - . 1@
fhe I~nuwln vater vie the Lower L) will have narked con°eouenco% fcr this

regiom, ( Por cxazile, sce Seeiion 9) e C g

e
md

An increase in vclume of water may decrease the freoquency of shallow

rapids, deerexn the Dools and elininate the semi-perncment iaclated peools and

the islnnds,

:.4_-4\1
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Such nodificationsg nay provide pathways oi deeper and less rapid water, %

by which both EichhfrhiéQnd Hydrills will niove upstrcan,

Since nodification: or losg ¢f the seni-pernmancnt pools is likely,
sone considerations should tc be given to the role of these Dools in substaining

invertebrate populations of the region.

The likely inecrense in turbidity and chenge in cheniical composition of thi
Wailoa water resulting froa diversicn of the woter of the proposed lake, will
have consequences thot con only be muossed ot aftor &% sumwoy as briof assthis,
Dotailed investigotisn of tho nature an& bioloricnl comsequences of such changes

will necd to be conducted.

e v i e - A m—— et e THNPESS TR

[P



Cokchment

PAn ~ : W?meumu
. . .«oP@
Menbsoayn ~
loke - /
ip.z_uurrmcs
Pawek :oc.mm i~
zZpr
..
MOMAShYUL ,zgnc -
) >aM TP /
V3532 .:dr3 )
/] .NEo:Eo.E
| SN XYY
7 . _.
. \ TUNMEL, N\ o
LA~
~ 1 ¥

/
boundory /V /
o

—~——

P ouweR HOUSE

/

——

bl breae, Hidession

_/ sagsot

S, e Shioem
Hyersion

Zwr:wa..b:rﬂa,
Tl

20T

Frak -

b

W'_-\:fﬁ Tavulivw

7’-

%

P /!\tmnﬁnﬁl\\\ .

talke
INTARG

N\

%

)

. 1nzm.nonmmw

i

‘einikasey, ARL

P14l LA CIRLL P B Dy

. h._e..f.ﬁﬁ ma...z (N0x e

£ onASAVA DEVCLOPMENT No, a4z
p— : ' .

. o . . 3 4 kilomuees

1 ] 1 i 1 14 . ¥
“ll .0 ._— 1 5 miles

3 f=-b = areas of-swrueys
! o
1
n ]
\w .
WRILOA 3
£ PavicR HOUSE
A Pekainninw

Y W luky

.. &a,._Br?upnu?

Woathake Rik
SURGE TANK

Motsovu Loke

Pew R HOUSE
INTAKE

ANCHOR BLLUy

- o maw - pew

TunNEi.

2
z .
&
=
AT N
/j/ .
it 2 OEFR

PROFILE




P

» AR RO e

T eI o AT e

AL LA AL TR 1 e -,

11.

Do - REPRESENTATIVE BIOTA FRCM TRANSECT ARELS.

This, and following sections provide the details of the results
of transects at station 1-6, and results of genernl collecticns of selccted

faunal groups from the rogion. Chservaticns ond comments arising are also
provided,
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Station 3

Junction of Wainivondi

Site of Transect
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CRGANICH DESCRIDTION

Key to Transccis

The following list of spocies reesrled in the trongects are the
result of field trips of limited duration and thercfore nct to be taken as an

exhaustive list of species cccuring in the area.

Ngﬁatonorph. PR T e am

Coplius ful ur ¥as recorded at stations 1,5 and 6, in guiet waters at

the side of the rcinstrean. The host f the larvel stzge:hes not been

deteriined. One worn neasured 2.5 netres.

Nenotencrph worn in situ

Le A lecch, nceguring Feom, WA rocorded. ot stations 1,2 and 3. The

ormanisn, Bazbronia sp. ( Brpoddellidec) has not previcusly been recorded froo

Piji.

PI . Plenorin were abundant ancnsst  rottirg vegetation and on the under sides
of stones, in slow flowing scctions at 211 stntions. ~

Pw Unidentified polychaete worns were reeondel in nuddy substrates at

stoticns 1 and 4.
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Insccts

Mn Mayfly nymohs, i variety of differens sizes Of nzyfly nymphs

were sbundant on all fast flowing secticns at each station. Identification

of these larval stages hag not yet been nnde.
Black ~nd white striped nyrbhs, located .aly in o side strean
running into Nomuku Creek above the Monosavu falls,have o surerficial, -

sinilarity to the striped shrinp which iz confined %o the Hamuku Cresk.

Df . Dansgelfly nymnhs, These were recorded at all stations, zenerally in

proteeted positions under stenes in the river bed. Adulis were chserved

conpletely subnorged and laying egos on logs in the strean.

fﬂiﬂg::‘?z
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Dragonily nyophs, Thesc werc recorded at all stations, The elongated.nymph

photographed, and the nwore cuiricn shortencd from were both ohserved either

as enyty cases on Brachiaria rutieca or live nymrhs in still pends on the

sides of the rivers.

e

X
s

Bf Blackflies. ..

Sirmmiiun sp. larvae and jpupac were found attached to subicrged stens

and stones. in fest flowing sections of statizns 1 and 2.
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Caddis fly..

2.
4 body,
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sections, -
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15.
Larvae and pupac were found ~t all siztions.
Net building: Aradacasina larvee were sbundant in all fast flowing
» Other faddis fly larvae included:
{1 One that builds o loose mesh net, roccrded at stnticnms 4,5,and 6,
in shallow, slow flowing sections of the river, i
N . :
~ {
One that nckes a purse of old leaves to sreotect its bright yellow %
e N R Ty T NI E AT TR T R A AT e
“ g ; 3
L - R |

Caddis Iarva
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16,

3. One that secretes e snooth horn

.

and

4. One thot constructs 2 horn shojed cose of cenented stones,:

Water Beetles,

A ¥ater beetler , probably Hydrophilus- sp was obscrved at &tations 1

and 4, in still or semistommant sectisns of the river.

e,
by
n )
o
2]

The backx water swinner, sp. was observed in side pocls at

ét&tiaﬁSH{,E,and 3.

The weter gtrider »robably Lymoscenas sps was obscerved in sheded, slow

flowing seccticons of river ot stoaticns 1,2,3, and 5,

Woter Crickets

£

Specimens probably bclonging to the Hemobilinne yere . abundont, living
Just above the water-line 2n the sides of h.ulders in fast flovwing

—

sections at stntions 2,3 zad 5.

}Moths

The noth, (Nyophulide ?) larva wasz reccrded on the sides of rocks

"

at all stations where neoderate flcw nrevoiled,

Molluscs

The Mollusc o~ recorded included:-

Melanoides tubercul-ta~ found ot 2ll stntions in repions of slow to

noderate flow. A wide range of colour veriation was observed.

( see photegraph overleaf)
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Pn Phyastra nosuta - recorded in abundance at station 1 an%ﬁess
frequently af 211 other stations, This gastroped prefers slow flowing

sections of the river,

Fluriopuna nupcides was recorded ot all staticns.

Fe Ferrissia (,Pettancylus) sy was reocorded ot stations 1,3, and 4.

? Beritina sp» was rocorded only at stations 3,4,5 and 6. It was

particularly abundant in secticns of the Wailoa river.

- Crustaceans

Crustaceans recorded included:—

Sh A species ( Palneoonidae) found cnly above the Nenasavu falls. The
average F.L. ( fork leagth) of the suceinons was 1,7 cus, (fe Ales carrying
eges. ). The egzs of this snecies are large ( sonroxinetely 1 nn in diameter).
This slender crustacean is found in large populations both on recks in slow
flowing secticns of the river, and undor the overhnneing stems of Mikania
and Brachisria, The majerity of the individucls show o digtinctive black
and white speotting or banding, althouch red, light-browr, and

senitransporent pottorns were also abserved. See photooraph cverleaf).

“
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18.

The striping of the crustaceen does
not show clezrly in this photograph,
Live speecincens of the nymph and the erustacean show a

reoarkably siniler nattern.,

Two other species of Palcenmonidae oceurred at all stations below
the Monasavu falls,

1. Average FL 2.7. cu. ( fenales carrying eges). It is dark brown in
colour with a light mid-dorsal line. The dorsun is snooth and sonewhat
concave, This species i not slender. Usunlly found under grass cover

overhanging the water's edze. Dhotogroash below.




19,
Average F.L. 2.6 cn. ( fenales carrying ogns). It is light brown in

colour, alnost translucent. It has distinct dnrk brown to red bands on the
thorax and abdomen. 4 distinet band is feund running on the abdeninal
segrents along the borderr of the dorsun of the plecpeds. This'species

has a distinet hunp on the dorsal surface. Occasicnally the band anrkings

are absent. The species is fcund under vesetation on the water's edge,
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in Astacus sp? was found under river-side cover and under rocks. Lverage
; F1 7.5 en ( adult -mole ?) It hzs o serrated rustrun and large fan shaped
; extention én the dorsunm of the antonns hase ( basipodite), The large claws
i are disproporticnately heavy, approxizntely the sare Icngth as ‘the individual
The fenale ( cerrying egss) hes averaze fork length of 5 en. Thgélaws of the
By fenale cre not as robust as that of the mnle. This crustacean is found

under vegetntion on the river's edge  or under rocks. It was not ohserved

above the Honasavu Falls, See the two photorgranhs helow.
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Atya bisulenta )

Average F.L. 6.5 cn. ( 2dult onles) and F.L. 6.0om. { fomale carrying

eggs). This species ig found in crevices on water falls or on rock surfaces

"over which water cascades, Therc is no great develonermt of the front

lirbs ( oxcept in 0ld meles) but 2ll the linbs are well adarted |
for clinging te rocks. Celouration variable. This species wos not found:
above the Monasavu Falls,

See the two photogranhs below,
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. Macrobrachiun lar

This species is found pore cernionly wider cover in pecls. Its large

chelate front less, nore =rencunced in males, are scnictines leonsor than the
= X 8 v

entire body length. It can grow up to 20 cms.: hut fhe specinens in the

Survey were npiproxinately 8 cm. lenz. This crustaceen was not found cbove

L8

v

the Monasavu Falls. Sce photograph below,
- : e -: B N S I.

—

s e — ] —

included:-

Organisms referred to in the transects and occuring enongst border plants

Bufc nmarinug & r.curds’ at oll stoding. Tndp.les were found in pools

isclated fronm the oainstrean.

Sp Spiders - = variety of zpiders were ohserved.
Cr Crickets - a varicety of cricliots were observod,
Hi Millipede - one species was abundant , -
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g .atic Plants recorded were:-

Cu
)
il
1)
[
01
o+
g»
|
o)

Hydrills verticillatn wnas recorde

Eichhcrriiacrissigs wos reccrded ot sioticn 6

‘Mitella sp. - found in glow Tloving coctions of the river
at 21l stations except 5 nnd 6.

IR PR U LT TR

Hitella sp. with consyicous

e S ‘orannte oogonia
e R Al LS o T X
Hostoe sp- slobular blue=sreen alga found in greatest

zabundance on expesed sides of subnerzed rocks ot stotion 1. ilso
recorded fron stations4,

Lymebya sp. ~ cushiony bHlue—reen alzn receried 2t stations |

...1.,4,_5, cand 6.... -

Cladophora sp. - branches areen filanentous niga, recorded

at stations 1,2,3,z,

Filnentous sreen algae including Ylothrix 8. and
-Spirogyra sp, redorded at stations 1,3%,.,5, wnd 6. The clonr Wailoa

river was especially rich in rreen filanentous alqne,

Other ~lgaec colleeted incluled Chonaesinhen inerustons,

( epiphytic sn Cladophora sp) Telypothrix sp.oond Anabnernn

- H e e e e s b L e e et e oo e e RN e
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24,
River border palnts referred td in the transeets included:-
Lichens

Ludvwipia octovalvis ( Folse primrose weed)

Brachiaria nmutica ( Parn orass)

Sedges
Mosses

Mikania nicrantha ( Milc-a Hinute)

Psidiun sunjava ( Guava)

Minosa pudics ( Sensitive plent)

Bidens pilosa ( Cobdler's fosot)

Crotaleria ruercnota { Rattlc pod )

Sida acuta { Zrcon woed )

Sclanun torvun ( Prickly solanun)

Cuphesa coriharenssis ( Taxr wcud)

Bidens sy,

Paspalun sp

Cyporus sp
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INSTCTS OF  mHw PEA

Details of insect larwal and nyupinl sinues, as they oceur

within the rivers were providesd in Section 5.
¥ I

Brief visitis were nade to the » 2as surrcvunding the conp
site above Monosavu Folls ( 5-6 May) onc the village of Yainbosonga
(7-8 May).

Because of the short tinme avpilable, only 2 snall collectinn
of insects could be nade. In nost cases, insects and other arthrenods
associated with host slonds were collected terethor with o herbariun
specinen of the plant, Some inceccts and other arthrepods were
collected from the streams, In total, represcntatives of ghout 200
taxa were collzscted, -

As o result of a very poor state of knowloedee concerning the fauna of
Fiji forests, it will not he possible to provide identifications of
the naterial collected beoofre tho end of 1977. lany specinens will be
soent v overseas instituticns, e.5. British Museun, Bishop HMuseumn,
Honolulu, ote, fer deternination.

Anonrsst the intercating cccurrence were thoss of several

forest weevils an? narcsitic wadps necr the ey sites, scale insecets

on sone ferest plonts, Ylackfiies { 8iruliidae) noar the streans and

their larvoe ih the sireans, ( 1,3, Blrckflies arc ucted ns vectors of

river-blindness, enchocercinsis, in ‘friea andeouth_L:erica.)

is the naterial collected is iCentifiod lists of the insects
will becone available.
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Ta DEMATCODES  OF  THZ - ry

=

Over the pericd May 5th to Moy 8th, samiling for nlant morasitic

nenatodes was concucted above the Monasavu don mitc and ot the village of
g

Wainbase sanga.

Soil samles, taoken from the root zones of crop and non-crop Pplants,

were brought to Koronivia Research Staticn vhere nexatudes were extracted by a

nedified Bperu ann funnel technigue. Live nenetoles were is

and samples were vernanently preserved for 1

entified to gonus

ater species deterninations.

Sanples were takoen from 35 lecations cozzrising bath agricultural
and non-agricultural sites. Fron the area Surrounding Monzsavi Dan site 15 sarples

were fron bush species and cne was fron banana ( Muca 52). Froo ny ~ound

Wainbasanga Village, 6 sarmles were fren bush species and 13 fren crops

including banana (Musa sp), belo ( Abelmoschus s3), treadfruit

CH%A1ics (Carsriows 52, 04 fvur $iBsetdimt (G cos mucifera),

Artocarius sp),

Lo { Ooloensia
Lodleensia

esculentsa ), dy

=

swisr (Seccharun edule),vnididi (

and yagona ( P 1per rethystlcuu)

Akamkt&ﬂ,VMNd.(PQMMmsspL
LLbcasia L2Canus

The numbers of g *1 8 £T .0 vhich - Lifforont nenpt ,d\c ¥Cre roc rled frism ’
y— - '
each ares aro as flchrs-- - i .
. * . s




I

Neomatode genus { common nene ) < Monasavu Wainbasaﬁga
1. Criconenoides ( ring) 4 8
: 2. Eutylenchus { no comion nanc) . 1 0
- 3. Helicotylenchus { spiral) 12 14 -
- 4: Hemicycliophora ( sheath) 1 0 : %
" 5. Meloidogyne { root-kmot) 8 10 [
6. Paratylenchus ( pin) A 0
7. Pratylenchus ( lesion) 2 2
8. Radopholus ( durrowing) 3 3
9. Rotylenchuius { renifem:) 1 6
10, Trichodorus: ( stubby-root) 2 1 b
§1. Tylenchulus ( citrus) (o)* 5 1
12. Xirhineme ( dagier) 10 0 {
13, Unidentified Tylonchodidea 1 0 %
Total Saoples Taken : 16 : 19 ;
only/ ‘*Tylenéhulus question-blo bccause/iﬂaature stecinens found,
In 5enerai;hthe observnfions ars sinilar to those obtained froo other %
sarts of Piji. Mfferences in n;natode cccurronces habweon llennsavu and %
- Wainbasanga nocstly reflect differences between arriculitural and }
non-agriculiural areas. For exanple, Daratylenchus, Tylenchulus (). and ;

Xiphinena are nere cormonly found in the bush, while Criconesoifes and

Rotylenchulus are niore comaon in agricultural situctions.

Threc specics from Monasovi ( Butrleonchus, cne of the nelicotylonchus

species, and the "unicentificd mylenchoiden) arc rrevicusly unknown in Fiji,
Possibly species of other genera will szisc prove to be new species oxr new Fiji i
records. Oub of 18 genera of »lant parasiiic neoatodes lmown te occur in Piji.

12 ( or 13) nore recorded in this survey. , i
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8. BIRDS AND OTHER LiND VERTEBRLTES OF THE AREA

BIRDS.

8.1.15 .. The forest, both above and below the falls appears to
have a proporticnately higher density of Golden Whistlens and Fiji
Warblers, than noticeable in' fofests elscwhere in Fiji. Layards, White Eyes
end Spotted Fantails are abuncent here as everywhere in Forests in
Viti Levu, | '

Birds noted in the area are presented in Table 2. The list
ean'by 20 neans be considersd a conplete account of ceven the more comncn
birds of the area. It represents the results of only about 6% hrs. of actual
observations by ocne perseon, on the afternoon“of 23rd April and morning of
24 April. During ruch of this tine precipitatiocn and fog severely linited
visibility,

. COMHENTS
8.1.2.

(a) These observations are entirely inalequate for even
the most cursory faunal survey. 4 good survey nust be particularly concerned
with specues which are believed rare, but it is Just these species whicy are
nost likely to be nmissed during such a limited reriod of observation.

(b) A wore thorough survey for birds should be carried
out. .This should include hHoth observation and mistnetting at several different
localities scattered throughout the ares to be inundated, as well as in
ad jacent areas for couparison. The variety ond distribution of sampling
localities would increase  chances of encountering pockets of concentration
of birds which are rere overall., 4t each leeality, nistnettine should be
carried out for at least a week with nets of several standerd nosh sizes
ranging fron 1+ in, to 4 in, Preferably, birds should be banded end released and
a week of netting repented -t a later dﬁte at cach site to obtein rough

estinates of populntion densities by the nark-recapture nethed,

e re— _ T
e ey e o it - ST
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8.2.  OTHERS:
8.2.1, &' No Getdiled observations

or surveys of any other veriebrate

animal group was undertaken. Wild pigs, rots and lizmards were noted

as being present in the arez. The nnt

8.2.2. . COMMENTS

ive tree-frog hus also been reported,

The lack of infernation on =ome sroupd of terrestrisl

aninels - particularly the napnals, reptiles end amphibions - is an

important ommission. Further studies must inelude thorcush surve
)

of these groups.

U
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9.  FISH

3.1, BHYSTCAL AND CADUICAL CCMDTTIONS

On the basis of jwésently available shysicol and chemical dota
(Tables 3 & 4) the rivers in the project aren could be classified as noderately

ﬁrbductive}There is nd,evidencg_gf.any cendiftions which night severely linit
fish and other aquatic crganisns., Water temyerntures ap.enr to be rather stable
at a2 cool 18-20° C; oxygen concentrotiongwere at saturation levels af all
stations, Waters of the Yeinimals ond its tribuinrics tendod to be slightly.
atidic with pH levels of 6 to 7 while Weiloe waters were alkaline with o »H of

8 to 8,5. Alkalinities of 24 to 30 ppo ( =g caleiun carbonate) would indicate
that river waters arc. well buffcred,

-Conductivities increonsed substantially fron 63 uahos/cm at the

Monasavu dansite to 140 wihos/cn at the Junetion of the Yainimela ond Wailoa Rivers,

. - - . ot ——en — .

.
b

9.2 FISH STOCKS.

9 2.1, On twe basis of the eoll ections end chservations nade the diversity of
¥

rlverlne iish species in the Projcet area is not grest - only six species were
collected on field surveys (Table 5). Villersers at

scvernl stotions reported
additional species which werc not represented in the colleoeti on, and it is
therefore doubtful whother the totel mumber of fish

+

apecics found in the arcea
would excecd twelve., Of the six recordéd snocice, four could be consic ered

. 88 having a commercial imnortence - the eel, /nsuilla fijiensis, Kuhlia sp., —

L

" Eleotris sp. and Tilonia mossanbien.

9,2.2, Information on stock sbundnnce or catech deia sre not available. However,

reports frod several villegers indicate that one renl 2 reek. includes fish, Thisg
was usually locally caught, but occasicnally canned or even frozen fish would be
substituted. While the %otal ancunt of fish censwied loes not secn very ldrﬁe,

& governnent nutritionist has expressed the opinier that, in view of the lindted

and often inadequote alternative protein sources which sre aveilshle, fish

represent a very important dietry component of those neonle,
{ Sec section 9.3. beicw).

;._.wn___.1,1
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9,2.3, Fishing nethods sppear to be restrictes tce hock and line or shearing.

Pror discussions with villagers, the turbid conditicns tsuelly cssociated with

high wvater levels nales fishing difficult or inpessible. Villagers would not
. atteupt fishing at these tines,

- 9.3, FISH IN THE DIBT OF VILL‘GRRS

Some infornmation arising out of survevs centucted by the Poundation

for the South Pacific Nutrition Progreime alon: the Wainling Liver is of

considerable relevance to the Monasavu Propoanls

v
[  pE Y

Survey of eisht villarers hau shown that
of that river, fish, including ecl, and prawn vas sbundant and readily utilized
in the diet, However upstrean villagers

alonsy the downstreon poréions

found it difficult tc obtain Tish
because of river conditions. Because of

the linited ancunts of protein available,
infent malnutrition is

extensive in the interior villamog,

Mteornative protein sources for the upstrean villegers cre being

=
considered at the present tine, and includc hen ogae and fish eultivation,

The parallel between the once—
upper reaches of the Waindina, ang the

a-week protein of the villesors in the
P

'
once-a-weck protein of the villagers

~in ‘the Monasavu arca, necessitate coroful congideration of the urossect of changes

in the fish stock status of rivers ( such =z the Jainizala and Wailoz) that nay he

“brought about by the propesed YMgnasavu schere,

9.4. . COMMBHTS

fny attempt at impact asscessnent
presently availoble dots must be consicered serewhet sheculstive. However, sone
of the proposed develcpnients are certoin to

in relztion to fish stock based on
affect the river fishery of the area,

9.4.1, The river flow below the dnn site will e reduced during ry »oriods -
possibly to zero - with siverse cffcets on fish sonulations

2t g
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'§ . 9.4.,2, The decenposition of lar~e anocunts of orjanic maotverial and Jetritus

S in the proposed deon impoundnent will cerininly result in enoxic cendiiions and

3 &z + L w y

i ~. in the production of hydrogen sulphide in the botton water sirots. This condition

; could last for five to ten yoors . 4 ceepwater outlst would roduce this condition

g of cool, deoxyzenated water, hizh in toxic hytrogen sul-hide, accumulating in the

i : :
projosed lake,

Never-the-less, if this vater is diverted into the Wailca river by the
power station, it could have severe consequences for fish stocks and other aguatic --
organisns dowmstrean fron the sonerating station, especlally during periods of low

1 - flow on the Wailoa, A e
: .
{
3
1
1. 9.4.3, The diversion of the turbid water of the Namulu River into the Wailoa
nay affect productivity, regardless cof whether the anoxic ~ hydrogen suiphide
1
j strata are avoided oy diversion of unper strati wator fron the pronosed lake,
-+ . . . .
g On the other hand, the steady spillame of water inic vhe Vailca could have a ,

Etablizing effect and reduce

could benefit fish stoeks andl

scasonal variations in flow. Such stabilization

inprove river transpartation.

o

PP A A

b4, The Tilapia mossambicn found in

ihe lower reaches of the river systen

could thrive, if irtroduced, in the urter water lavers of the proosced lake, even
during the initial nutrient flush before 8tability is achioved. However, in

L,

view of recont controversies assceiated with introluctions of oregies to

in
cox . 6 . . .
artificial lokes any proposals cught o be precoded by thorcush investisations,

5.  BALON AND COCHE  ( 1974)

¢ 6. ACKERMLN, WHITE & “ORTRINGTOW ( 1973) -

H
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10, Recomnendations towarrds the conductins ofthe hiclozical component
of an environnental impact study considered ap ronwricte by the INR rroup

responsible for this rejort.

10.1. That any effective onviremnontal immact study e continued over a
+ period of at least twelve nonths to cnsure considerction of all seasonal

variations,

10.2. That assessnent be iwde of the likely water :nality of the proposed
Monasavu lake ccnsequent ic the imscunding of the Nemdo river, with particular
emphasis upon the water likely to be civersed via the power gencrator intelke,

and the water likely to flow over the dan Quring the pericds of cxcessive rainfall.

10.3. - That the likely hiological consecucnces of the diversion of inpounded
Hanuku water, chenmically ~ndgphye q113~ 2cfined according to rucommondaticn 1

above, into the Wailoa river he detcrivined,

10.4. That the effectivencss of Monasevu folls as a biological barrier of
»significance to the biota of the unter systems heth upstrean and Acvnstrean of
, the falls be assessed.

-10.5, That the likely biclogical conseguences of the inevitable and periodie
cover-dan flow of impounded Nanuku imater inie the Yainisavulevu and Wainivardi

river systens be deter-ined,

AY
10.6, In the light of the total abscnee of fish in the Hanuku river above
Yonasavu falls, that any intended pir &ing.of the Jroposed Nensgrvu-iwlie be

preceeded by thorcough foasihility considerations.

1o0.7. In view ¢f the likely changes in fish ond przwn stocks in hoth the
Yaintvondi and Woinisevuleva river eystons on? the Wailon river syster, vither

Quring the scheme's construction period, or brth' rinmmn? ~Fher the evnotructign

erd o at detailad ogu et Mo nnde of the yoor rouwd stntuw of loenllyt 20
P(_I‘..\..., v e ne [Eyefe] v L hieae & o

e

ehu'ht figh, rams mnl nuhca aquatic inveriebrates in the diet of lecenl villegers.,

aad Ea T
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10.8. That an assessment be made of the lilzclihoed and consequaonces of -

upsirean spreed of Bichhornia crasgipes and Hydrilla verticillate in the Waininala

and Vailoa rivers as a conseguence of Nanvku vater diversion.

10,9, That the twelve or nmore nonth worisd he 0Rition2lly wtilized o

conpletely assess the terrestrial =nd aquavic flera and founs of arees affecked

by the pronosed scheme, in order to recosmise ond Llentify rare or cnaazered
pecies and commmunitios, as deter:ined by prosently receiod criterin
f5 ) A

Lilg
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BINDS MOTED WITHIN ONE KiM OF MON:SAVT FALL3

Australian Grey Duck

inas superciliosa

Tdentification not absolutely certain, Possibily Whistling Duck.

Peregrine Falcon

Falco peresrinus

Reported by local Fijian workers. PR

Peale's Pigeon

Collared Lory

" Yellow~breasted Musk Parrot
White—rumped Swiftlet .
Polynesian Starling |
Polynesian Triller

Fiji Warbler

Spotted Fantail

Slaty Flycatcher

Venikoro Broadbill
Blue-crested Broadbill
Golden Whistler
Orange~breasted Honeyeater
Wattled Honeyeater

Giant Forest H&neyeater
Leyardts White~eye

Vhite collared Kingfisher

Ducula latrans

Phigys solitarius

Prosaopeia persconsta

Collocalia spodiopyzia

Aplonis tabuensis

Lalage maculosa

Vitia ruficapilla

Rhipidura spilodera

Mayrornis lessoni

Mytarra vanikorensis

Myiagra azuresocapilla :

Pachycephala pectoralis

Myzomela Jurmlaris

Foulehalo carunculaia

Gymnomyza viridis

Zosterops explorater

Halcyon Chlloris

S ke P2




TABLE 3
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Physical and chemical data ~ field measurements.

R 0. D sl et e et b e bt e

Station
3 5
parameter 1 2 a b c d L a . b- ¢
Water temperature (C) 2 21 21 18 MR ER 21.5 21,5 19.5
Surface flow (m/Sec) 0.2-1.0 1.0. 0,02 0.6 Nk 0.3~1.0 Nk NR NR
Secchi (m) 7.0  NR 2.5 NR MRL+ NR NR MR
Oxygen (ppm) NR - 9,2 7.2 - 8,8 ¥R MR 8.6 10.L 9.6
Oxygen % saturation NR 114 89 100 NR MR 106 128 11k
PH | | NR  ,  6-7 6=7 67 MR NR 82 85 68
Conductivity (wmhos/em) 63 8 97 107 MR 86 NR 118 mR 1L0
Total Alkalinity (ppm CaCO3)} 24 o 28 2, WR 30 ¥R 29 NR 28
Station 3a Wainivondi Creek above junction with Wainisavulevu River,
b Weinisavulevu River - guiet pool
¢ Weinisavulevu lliver - rapids
d Wainimala River above junction with Weinisavulevu Liver,
Sa Wailoa River -~ above jﬁnction with Wainimala Rivexr
b Weiloa River ~ above junciion with Weinimala River
Wainimala River « z2bove junction with Wailoa iver.
NR not recorded )

e e e g e e e
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TABLE L
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‘Comprehensive chemical analysis - ILaboratory determinations in ppm
Government Analyst, Ministry of iLgriculture, Fisheries,

(Data supplied by the
and Forestry, Suva).

| S 3

parameter 1 3a 3b 4 *
Suspended matter S 67 QL 66 L2 51
Total dissolved solids 66 | 66 89 69 83
ﬁHB 0,10 0,08 0.08 0,08 0.10
NOg 0,02 0.02 0.02 0,02 0,02
NO, Nil Wil Nil Wil Nil
Na. 2.40 2.60 L.0oo 3.00 |, L4.00
K 1.37 0.85 0.85 1.20 0.85
Ca - k.95 5.80 6465 6.45 7.95
Mg 2,43 1493 2,20 2,18 3,50
PO ‘ 0.13 0,05 | 0,06 0.09 0.65

Station 3a  Wainivondi and Wainisavulevu River junction

3b yEsnisavulevw:and Wainimele Diver junction

* Rewa River under Rewa Bridge




TABLE 5

Fish species recorded on field surveys

Species - Btation

Y S N

(eel) “Puna .

Poecilia mexigggg_(molly) - - + +
Hpiatia

Sicydium sp (sucker fish) - .+ + +

Eleotris sp. (gudgeon) -~ - + "

Funlia spp. ‘ - - + -
nTka Droka"

Tilapia mossambica - - + +
MMaliya!

Villagers reported that Anguilla and Poecilia are also
found here. i

© - Yillagers repcrted that 3 “types" of eel are found here,

¥o fish sampled at station lj, but villzgers reported
that several species of fish were found in the river,
including 2 "types" of eel, Tilspia, Poecilia, Kuhlia,
Fleotris, "Isa kelo" and "Mfoloa".
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APPENDIX I

Iist of plants noted or collected from the area nf propesed inundation.

Species Family

¥ Acalypha rivularis Tuphorbiaceae
Acalypha insularia Tmphorbiaceae
Acalypha sp. Euphorbiacesge
Adiantum diaphanum Pteridaceze

+ Ageratum conyzoides Compositae

+ Ageratum houstoniamum Compositae

* Agathis vitiensis Pinaceae
Aglaiz sp. Meliaceae
fgrostophylium sp. Orchidaceae
Alstonia spp. Apochymaceae
Aneilema vitiensis Commelinaceac
Mngiopteris evecta Mearattiaceae
Antrophyum subfalcatum Vitteriaceae
Appendicula bracteosa Orchidaceae ,
A. reflexa QOrchidaceae
Athyrium esculentum Aspidiaceae
Arthropteris articulata Davealliaceae
Asplenium laserpitifolium fspleniaceae
_Bischofia Javanica Euphorbiaceae
Blechnum aggregatum Blechnaceae
B. patersonii ' Blechnaceae
B. lanceolaztum Blechnaceae
Roehmeria virgata Urticaceae
Bolbotsis sp,. hapididceae

* BEndemic species

+ Introduced species

e e e e an gy T e T S I P T T e TR
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* Burkella thurstonii

Cellophyllum vitiensis
Canarium hérvéyi

4+ estrum rocturnum
Cheirostylis longiflora
Christella arida

+ Clidemia hirta

+ CQolocesia esculenta

| Commelina diffuéa
Cordyline terminalis

+ Crassocephalun crepidiodes

4+ Cuphea carthagenesis
Cyathea affinis

* Cyathea lunulata
Cyathea sp.
Cyrtandra spp.

Dacrydium nidulum
Daturs stramonium
Davalliz fijeensié
Davallia solida
Decussocarpus vitiensis
Dendrocnide harveyil
Dianelia engifolia
Dicksonia brackenridgei
Diellenia biflora
Diplazium dilatatum

D. javanica

De tripinnatifidum

*Endenic specles

+Introduced spocies

Sapotaceae

Clueiaceae
Burseraceae
Solanaceae

Crchidaceae

Meléstomataceae
Lracezae
Commelinaceze
Azavaceae
Compositae
Lythraceae
Cyatheacene
Cyztheaceae
Cyatheaceae

Cesneriaceas

Podocarpaceae
Solanaceae
Javalliaceze
Davalliaceae
Fodocarpaceae
Urticaceae
Liliaceae
Pteridaceae
Dielleniaéeae
fispidiaceze
Aspidiaceze

Aspidiaceae
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*Dolicholobium oblongifolium

#*Dysoxylum hornei

Blatostema eximum

B. filiceides

B. vitiensis

Blasocarpus storkii
#Endospermum macrophylla
Entada phaseoloides
Epiprermum pinnatum
Erisnthus maxirms
Erythrina sp,

Fagraea berteriana
Ficus obligua

*¥p, vitiensis
Ficus spp.

Frzycinetia spp.

*Geniostoma uninervium
Gironniera celtidifolia
*lochidion scemanii

#Gonostylus punctatus

Hedychium coronarium
Heliconia indica var. indica
Hoya spp.

*Hydnophytum wilkinsoni

* Endenic speciecs

+Introduced species

nubiaceae

Mellaceae

Urticaveae

Urticacese

TUrticaceze

miliaceae

Euphorbiaceae.
Mimosaceae
Araceae
Gramineae

Papilionaceae

Potalizceae
Moraceae
Moraceae
Moraceae

Pandanaceae

Loganiaceae
Ulmaceae
Eupﬁorbiaceae
Gonostylaceae
Zingiberaceée
Strelitziaceae
Asclepiadaceae

Rubiaceze

pm e
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+ludwigia octovalvis

Lycopodium phyllanthum

Macaranga graeffeana
Macrothelypteris polypecdiocides
Maniltoa sp,

Marattia smithii

Medinilla hetérophylla
Mesophelebion hopeanun
+Mikania micrantha

+Musa sp.

*Myristica castaneifolia

Nepﬁrolepis tuberosa
*¥Palaguim hornei
Parasponia andergonii
Parinari insularum

Pas31flora maleformls

TR ,.,.. e e u.

Plper aduncum SR -

P. puberulum

3

*Plttosporum Efackenrldﬂei

s e - -

*Plerandra grayl

Pronephrlum rubrlnerv¢

_.L.’. - J.,.

Psychotrla spp. _
Pterldlum escﬁlentum

Pueraria 1obata

ooy
FI AR P A
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Rubus moluccanus
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Onagraceae

Lycopodiaceae
Br-horbiaceae

Caesalpiniaceane
Morattiaceze

Melastomataceae

Compositae
Musaceae

Myristicaceae

Davallisceae
Sapotacesze
Ulmaceae
Rosaceas
Pa531flornceae
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PlperLceae
Plperacéae'm
Piperaceae
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Publaceae f
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Selaginella spp,

Selaginella distans
Shefflera sp,

*¥3. seemanii

Syzygium spp.

+5olanum repandum
Sphaerostephanos invisus

+3tachytarpheta urticaefolia

Tectaria decurrens

*T. godeffroyi
#Timonius affinis
Trichomanes apicfollum
T. dentatum

¥Vavaea amicorum

*Weinmannia affinis

*BEndenic species

+Introduced species

.Selaginellacéae

Seliginellaceae

LAralisceas
fAraliaceae
MyTrtaceae

Solanccece
Verbenaceas
Aspidiaceae
Aspidiaceae
Rubizceae
Hymenophyllaceae
Eymenophyllaceae

Meliaceae

Cunoniaceae
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