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Executive Summary

In October 1989, the South Pacific Regionat
Environrrrent Programme (SPREP) was requested
by the Govemsrent of Tbnga, via tbe Deparlment of
Iands and Sun'ey, to undertake a sunrey of the
coral reefs of the Vava'u Gmup in northern Tbnga.
Ttre general pur?ose of tbe sun'ey was to describe
tbe coral reefs of Vava'u and ma-ke recommend-
ations rcgading the management of coral harves-
+ing. The coral reef su:*'ey was conducted from 20
January to 9 February 1990, with an intemrption
due to tbe near passage of Cyclone Ofa. Tbe objec-
tives of tlre survey were to:
(1) document the condition of the coral reef com-

munities ofVava'u;

assess 1[s impacts ftom tbe coral barvesting
whidr had already occurred;

detersrine whettrer there wene zufficient
arrounts of Goniaporu alid, Porites to support
the comnercial hanrest and export of tbese
corals; and

indicate wbetber tte commercial harrrest qnd

erport of corals were appmpriate to tbe quality,
condition, uses and values ofthe ooral reeft of
Vava'u. However, only one possible hanest area
was identified specifically enoug'h to be ailded
to the survey. lbe field suryey was thus unable
to specifically inventory hanrest areas for

environrrental impact assessment and com-
parison with r nhn rrrested areas.

For each selected site, twoaerson teams surveyed
the shqllo\r' and deep portions of the reef. Snortel-
ling gear was used frr tbe fomnr, and SCUBA gear
for tbe latter. Dudng tbe survey between one and
four teams covered both sballow and deep portions
of eachsite. Atot€t of 86 sites was sur:veyed. these
have been grcuped into 18 categories based on de-
scriptive characteristics.

It was found ftat the coral reefs of Vava'u support
a mix of healthy, degraded and recovering coral
communities. Sources of reef degadation include
both hunan-iniluced and nah:r:al factor€, althougb
there may be some synergistic interaction between
tberr- Recognising tb many uses and benefits of
coral reefs, tbe rtmoval of coral colonies for the
sbort-tenrr economic benefits of a ommercial enter-
prise owned by a frw individuats is not neoom-
mended. If harvesting of live coral is pmposed for
any reef areas in Tbnga, the prcposal should be
subject to an Envircnmental Ilrpact Assessment
anil shoutil be evaluated using tbe Envimnrnental
Guidelines for Coral llanres"ng in preparation by
SPREP. It irs also reommended that a oompre-
hensive coastal management plan fql Vava'u be
developed, with pmvision for the designation of
suitable marine parks and oral reef resenes.

Q)

(3)

(4)





1. Background

In October 1989, tbe South Pacific Regional
Envirourrent Programne (SPREP) was requested
by the Cownrment oflbnga, via the Depalturent of
Lonils and Surrrey, to undertake a suntey of tbe
coral nefs of tbe Vava'u Group in nortbern lbnga
The genenl purpose of tbe sunrey was to describe
tbe coral nefs of Vava'u and make ruoomnend-
ations regarding tbe management of coral har-
vesting. hniopr and, Poribs corals had been
hanested ftrom the coral neefs of Vava'u for export
to a medical technolory ffrmforuse iu tbe nseanh
and dwelopment of bone replaement material.
the baryes"ng rraa condueted under a urarine
pmducts e4ort lience in 1988, apparently with
little or no conhol or monitoring of the amounts anil
methods of coral removd, cleaning, sorting,
shipping and rufuse disposal. Tbe licene was not
renewed in 1989 pending a nas{rulso suwey of tbe
coral comrrunities and the development of
maDagemont recommendations.

Tbe SPREP Project Offier (Scientist), Mr Paul
Holthus, bad been informally contacted in late 1988
by the Tbnga Flshsries Division due to ooncerns
over the oral barwsting activitie. Infrrmation
was prcvided to lbnga on the life history anil field
identification of Grlninpru and,Porites corals, reef
surrrey metbods and possible management alter-
natives. Etrorts to undertake the coral reef srnrey
of Vava'u using personnel ftom within lbngan
gorernment departrrents weru not successfitl.
SPREPwas zubsequently ontacted to conduct the
survey and agreed to make available the coral reef
sunrey and management planning expertise of Mr
Eoltbus.

Coincident with this ruquest, an erpedition spon-
sored by tbe Boyal Creographic Soci€ty of Great

Britain (Eartbquest E4editionl) was finqlisiag
plnns to visit lbnga to unde*ake marine reseanh
activities, induiting an extended stay in Vava'u.
SPREP anangpd with the erpedition leade4, lls
Sue Mitdhel, to baw Mr Ifulthus traiu the
eryedition meurbers in coral reef snrnrey metbods in
order that the erpedition could participate in, and
assist with, tbe coral reef survey. Tbe eorpedition
arrivd in lbnga in November 1989 and Ms Mite.bell
and otl'er r"embers of tbe expedition finqlis6{
ar:rangements and organised the logistics for tbe
oral reef suwey to talrcplace inJanuary 1990. Iu
particulaf, tho e4edition and wag
responsible for boat transport, fuel, SCUBA tanks,
tank refills and sborc facilities, which enabled
SPREPs assistancs to lbnga to be especially cost-
and time-efficienL

Tlre coral reef suney was condusted fiom 20 Jan-
uary to I Febnrary 1990, with an intemrption due
to t.b n€arpassagp of Clclone Ofa The objectirrcs
of tbe zurrrcywere to:
(1) doarment the oondition of the oral rcef com-

munities ofVava'u;
(2) assess tr6s irnpactg ftom the coral harvesting

whieh hail ah'eady ocornud;
(3) rletermine wbether tbere wet'e sufrcient

amounts of funinporu and Pori.Es to support
tbe commelcial hanest and export of tbse
corals; and

(4) indicate whether tbe commercial harvest arod

eryortoforals were applopriate to the quality,
conilition, uses and values of tbe coral reefs of
Vana'u.



2. Methods

Intenriews were beld with Mr Ikani Pnesott
(District Suneyor; Vava'u) and MrAisea Taipulofrr
(Cbief Ftsberies Offioer; Vava'u) ta gatber
inforsration ou rhe bistory of tbe coral barvesting
operations. l,fr Ehuti Affa.ki, apparently the main
pnoponent of the coral harvesting and export
operation, qTsg rlss intewiewed in an attempt to
detemrine where, when and how much oral was
banrested, how it was pruessed, and how much was
exported. However; only one possible hanrest area
was identified specifically enough to be added to tbe
sut'vey. Tbe field survey was thrs unable to
specifically inrrcntory harvest aruas for envircn-
mental impact assessment and comparison with
unharyested arreaa.

lbe selection of reef survey sites was t\erefore
based sa sa nnnlysis ofcharts and maps. Sites were
chosen to represent major reef sectore, achiene as
even a geographic co\rerage orler as wide an arua of
theVava'u reefs aspossible, and include those aleas
which were potentially to be banested due to tleir
locatio& acessibility, etc. Unfortunately, selestion
of sites could not be furtber refftred because air
photoe of tbe Vava'u area were not available for
perusal prior to or iluring tbe suwey. In aildition,
tbe number of sites tbat could be visited was
consh:eined by the weatbe4, sea conditions, tbe
condition of tbe boaf,s motor and geartox, and the
timits ofboat travel time available each day.

For each selec'ted site, two-person teams suweyed
fhs shnlls$' and deep portions ofthe reef. Snorkel
ling gear was used for tbe forrre4, and SCUBAgear
for tbe latter. Dudng the sunrey, between one and
four teams covered botb shqllow and deep portions

of each site. The amount of time spent at eachsite
vaded acoriling to tbe complexity of the reef com-
munity and time conshaints, but all sites wer?
&eened for at least 2f30 minutes. Information
was reorded on plastic slates or undenpater paper.
Following each site suney, a debriefing was belil to
oompare and verify obsewations and compile a
single inforrration sheet for the sit€.

the following inforrration was reorded at each of
tbe sites: reef sb:uchrc, geomorphology and sub-
strate trpe; tbe presence and relative abundance of
hard corals, macru-algae, soft corals and macro-
invertebrates (e.g. starfish, sea cuanmbers, clams,
molluscs); estimated per cent ooverage of tbe
zubstrate by live coral and other notqble organ-
isms or Safuros. Corals were reorded to species
level wbenever possible, or to genera lerrcl with a
description of growth form, with reference to Veron
(1986) and Randall and Myers (1983). Rolatiw
abundance was no.qigned on a scale of 1 to 5 (1 =
rare, 2 = occasional" 3 = Cxlrnmonr 4 = abundant, 5 =
dominant). lvlaoo-algae and macro-invertebrates
were generally described to genus lerrel and soft
corals to family level.

The information recorded at eae;h site is sum-
marised in Section 3.3 of this rcport. The complex
mixofreef and islands in the Vava'u Group did not
lend itself easily to a descriptive synthesis. Wbere
reef shrrchrre and mmrrrunity cbaracteristics wer?
sirnilar, sites wer"'e gmuped for tbe descriptive
summaries. Site gmupings are tentatirn, a:re soule-
times based mainly on geographic proximity, and
thus should not be considered a definitiw class-
ification of reef types in the Vava'u Gnup.



3. Results

3.1 Interviews

Intenriews with Vava'u Iands and Survey and
Fisheries officers and with tbe coral export pro-
ponent, 1\rIr Afiaki, inilicated only in general tersrs
the location, amount and timing of coral harrresting.
The intenriew with fhe harvest proponent only
revealed tbe location of one hanrested area in
enough detail to allow it to be added as a zunrey site
(Site 25). Duing the inten'iews, samples of the
types of corals ba:vested were inspected, making it
possible to veriS that Cioninporu and massive
Porites were the target corals. Site inforrration on
specific hanesting operations would fugve gnehtsd
tbe team to assess tbeenvimnmentalimpacts ofthe
coral harrresting and compat\e harrrested and non-
baryested coral communities. Witbout the hanrest
site infornration, the results of this suwey are
necessarily more of a description of reef comrrnr-nity
conditions and comlnnents which can then be ana-
lysed to advise on tbe appmpriaterrcsSl sustair-
ability and future prcspects for coral harrresting.

3.2 General description of study area

Ilre Vava'u Gmup is ilominated by the rnain islanal
of Vava'u whidr is indented on tbe soutbern coast
by long nanow embayments (Figurc 2). Mue.h of the
sboreline is composed of steep orcliffed coasts with
nan:row ftinging reefs. South ofVava'u Island there
is a reef and island complex covering an area sorne-
what larger than Vava'u Island itself . Pangaimotu,
I(apa, Nuapapu and llu-nga are tbe laryest islands,
althougb there are rnany more, including smaller
high islands and sIrull mofus (sand cay islnnrls)
(Figue 3).

nringing reeft are corrunon around most of the
islands in the reef and islanil complex exept along
island sborelines wbere clift ilesend directty irito
tbe sheltered waten. ItroweveE, even tbese often
strpport welldeveloped ooral comrrunities. Many of
tbe islands rseft are joined togetber by mefdevelop-
ment and others have additional patch reefr and
shoals, resultirg in a complex assemblage of reef
configurations and babitats.

The reefand island mmplexis bounded in the south
by a reef barrier platforn between Ovaka and
Euakafa Islands. Aaotber reef platfonn forsrs rhn
soutbeast corner of tbe r.eef and island complex.
lbus, a parallel line ofislands and reeft extends in
a nortFsouth direction along the eastem side oftbe
reef and island complex. South of the reef anil island
complex is a scattering of small high islanils and
motus withftinging reeft a.nd patch reeG.

Tbirty-seven coral reef sites wene $ureyed ilurirg
tbe field work (Figures 4a{). These an describeil
below eitberindividually or in groups where sirnilar
characteristics or location made it logical to de-
sc,ribe numerous sites together.

A note on me figures and tables

Hgura
Figure 1 provides a key for tbe nraps tbat follow
(Fieurcs 2-4). Site synbols in Figures 4a{
surnmarise infor:rration on tb descriptive
groupings of tbe sites, whidr follows Section 3.3;
indicaton of reef dishrrbance, induding 06[rr-
rence ofAcurdlw,stt planci, Dia.dcma setnsum
and dead coral; and a ranking based on coral
abundance and dirrcrsity. Spelling of place
nqmes on the maps and in the text follows
Kingdom of lbnga topograpbic maps for tbe
area.

Tables
Sderactinia bave been organised systerratic-
ally by hmily in an order that follows tbeir
appearanco in Venon (1986). Otber organims
are gr,ouped by phytum and the specificity of
itlentification varies. Numbers in the fat left
column ale identifiers ftom tbe initial tlata
collation and are not sequential in all cases.

Iniliviilual cells in the table are sbaded
according to the abrmdance value accorded
tbenr. In cases where a range is giveq the
shading corresponds to t.he higher value. In tb€
table bead SII indicates a sballow water slrey
e"d DP a deep water survey. Both ileep- and
shallew-wsfu1 surveys were not made at all
sit€s, as indicated in tJre tables.
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Vava'u Coral Reef Survey
(Figure 3)
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3.3 Survey slbs

3.3.1 Inner Nelafu Hartour (Slte 9l
(Rebr to Flgurc 4b and Tabte t)

Averuiew
tfus innel portion of Neiafrr Earbour is a semi-
endosed basin susounded by tbe fairly steep slopes
of Vava'u Island, including lfiount Talau in t.be
nortlnrest and tbe steep oortbeast coast ofPangi
[Iotu. Tbe main barbour.eutranoe attbe noft.bwest
end is constric"ted by shoals and reef areas extenil-
ing ftom Pangaimohr to Vava'u. Water exchange
tbtough the \rery narrow, sballow Akahanga
Passage at tbe southoast end ofthe bartour han
been reduced by the consbrrction of a causeway
with a small briilged opening. Sediment &oflrn-
ulationis evidentonfhe barbourside of tbe passage
and some rnangxlrlus are beoming established.

Tlre town of Neiafir borders the central nortbern
side of tbe harbour. Tbs waterfiout includes
numerouB whanes rnd small lanilfills at tbe base
of tbe steep, sometimes ajiftd, sborcline. A large
landfiU extends into t.he hartour for tbe main
wbarf, fisberies dock and related faciliti,es.

Conlreefs
The reeft of inner Neiafu Harbour ale sedim€nh
dominated with scattered coral patches on tbe
srbmerged reef tenae. In the ana investigated
(Site 9), a sandy terrace extends out ftom the
gborgline, increasing in depth ftom 2-.3 m in the
insbore portion to 10 m depths where tbe brcad reef
crest dmpped off into tbe deeper barbour. The
gradually sloprng terrae bas only f1O7olive coral
oovier. this is primarily on 1 mhighpatcbes ofbard
substrate that support coral olonies. Mas$irc
Porites mounds and large, ftree-standing Lobo
phyllia colonies ane predominant within tbe
depauperate coral community. Other corals whide
ane oomrnon or occasional induded Poribs eylittd.-
rie, P rzs and Psamrnxora oontigtto (Table 1).

Hard substrate coverage is greater at the reefcnst,
altbough rnost of this is dead reef rock. Live coral
correr is still only a patchy F$Mo. Poribs mounds
andP eylindrim are most oouunorl Tbe sea unhin
Diad,qna &tosum was mmnonly Sund in small
aggregations in this area, especinlly in tbe insbore
portion of the site. Sea sucumberc(Holothurio) and,
the blue Linakio starfsh were occasionally seen on
the sandy terrae.

3.3.2 Outer Neiafu Harbour (SlEs 24, 31, 3ill
(Rebr to Figun 4b and Tabte i)

averuiew
The outer Neiafu Harbour area opens towails tbe
south into the reef and island complex south of
Vava'u Island. the nearly land-locked lagoon of
Vaipua drains into tho north end of tbe outer

harbour. At tbe time of tbe suwey a causeway was
under consbrrction across the narrow oprening of
Vaipua, partlybloeling the already constricted flow
and ouatiog a very stmrg current Along tbe
northwest side of tbe outer harbour is a wide
embayment with sballow reefs whieh appear to
receirrc significant input of terigenous material
ftom the zumunding watensheds. Tbe emba5rment
is cutoffiromtbe rest ofthe outerbarbourby areef
ftont which connests acmss betnreen tho beadlands
and t.bo two small islands (Muitatau, Ifulotahi).
Wile meshfishtraps ocqrpy muchofthe reefftont
behreen tlrese islands.

Conlreeb
As with the psft ef inner Neiafu Harbour, the outer
harbour reefs are dominated by sediment lloweveq,
lirrc coral ooverage is some"-res higher and coral

diversity much greater in tbe outer
barbour.

lhe sballow reef areas ale typically composed of
nearly lAMo nnd, silt or coral rubble sediment
substrate, with very little lfue coral cover. Tbe
insbore portion of +he reef along tho west coast of
Paagaimohr (Site 33) has a zone of algal hrrf. The
outer edge of tbe ftinging reef flat at this site bad
increased hanl zubstrate cove4 with a variable
LF.ilOVo live coral ooverage. this live oral cover is
geaerally made up of Poritcs micro-atolls, P
cylindrin, P tws and busbes of Millepora terulla.
Elsewbon i1 t\is ana (Sites Z4,. Bl), tbe outer
f inging reef is primarily sand, silt and nrbble with
little harril substrate or live oral cover except in
nnall clumps. These patches contain colonies of
corynrbose srld frnnclring Aonpow, Pnilloporo
mundrina, Aslreopora, snrall massive Porites,
Galaten fascisulans and a number of Faviid corals.
Diad,enw wtmurn unhine and sea cuormbers are
also common on the sediment substrate.

tlre fringirg reef slope in the northem portion of
outer Neiafu Harbour is generally a continuation of
the sand, silt and rubble material of the shallow
reef. The gradual sand slope is punctuated by rocky
outcrops and coral mounds. Coral cover is low
over:all, but coral diwrsity is moderate. Massiw
Porites, P rws, Lfropltyllio alrd, Symphyllia arc
generally dominant or abundant and many otber
orals ware occasionally Boert. Along the
Pangaimotu reef slope (Site 33), coral cover reaches
lF.il07o, \b dallns fridocno cruea and T mntima,
1ft9 urnl'ins Diadema getosutn, Culcito and,Linckia,
sea cucombers, slnnges and soft corals were
occesionally seen- An Autthasbr plarui was
reorded at each of two of the sites (Sites 24, 33),
nnd oeasional ftsding scars were seen at tbe latter
site.

In contrast the reefslope at Site l{ hns only very
little live coral cover on a sand and nrbble slope,
which supported the calca.reous g!€en algae



Halir?tedn in scattered beds. Periodic outrcrops of
reef. meik are primarily composed of dead sub-
strate, often covercd with sponges. Massive Ponfes,
LoboplryUia, Astrzoporo and Plaogro are the only
oorrunon corals.

3.3.3 'Utungake lshnd Fringing Reefs
(Sites 29,321
(Rebr to Figurc 4b and Table 1)

Averuiew
Iocated due east of Pangaimohr Island, Utungake
Island has a steep western shore with a clifrwhich
drcps down to the relatively sbeltered waters of tbis
area. Afringing reefborders tbe western siile of the
island.

Coral reefs
A nanrow fringing reef flat extends out fimm the
shoreline with little live coral co',rer. Tbe subsbate
is primarilv bare ree{ nrbble or dead staniling
Atopora, often with algal cover. A large nusrber of
Amnthostcr pl.anci were seen in the alea: 5f60 at
Site 29 antl 13 at Site 32. Only sorne of tbe starfi.sh
were obsewed to be feeding and tbere wene only a

few fiesh feeding scans. Coral cowr inoeases at tbe
edge of the reef Aat, althougb sand and mbble areas
arre common as well Secti,ons of the reef edge are
dominated by L0O7o oovorage of MiJleporu Unel'ln
busbes. Elsewhere, banl substrate supports numerr
ous corynrbose Acroporu coloni,es.

Tbe upper reef slope has areas withonly 0_,EVocnltzl

cover and is dominated bybare reef rock substrate,
ilead standing coral and rubble patrebes. However,
coral cover of 204Wois found on other portions of
tbe upper slope where bard substrate and reefrock
pmmontories oocur. tbese a.re intespersed with
open sand slopes and isolated reef rcck and coral
outcrrps, especially towards tb south (i.e. Site 32).

Much of tbe hand zubstrate reef slope is frirly steep
and irregular and composed of dead reef rock with
algal gowtb" The limited and variable lirrc coml
corrcr is composed primarily of Millzpnra, AcrlrcIia,
9cionporu, small massive Porites colonies, PooJJo
poru dntnicornis, Pouorw u oriurs and a hoet of otber
corals, which ocorr only oeasionally or rarely. The
water is fairly fubid i1 '\is ana and sponges 8re
oorruwlL



Table 1 Spectes Lisls forsites 9,31,24,93,29 and 32

Inmr l{cletu harbour Out rNohluharbour 'Uturtml
sn lop I

,8ko l.

9

SH

31

sxlop
24

sH lop
stt

sn lop
n

sx lop
.:.:.:.::ii:ri:i]

1 Peillopora clami@mis r,-:liilFiSii

2 Prcillopora verrucosa

3 Pocillopora maandrina

4 Prcilloporaevfuuxi
5 Sanalwora hvstrix

6 Senatown ealiendrum

i:l:::::ri::

I Montlpora (encrusting)

9 Montipora (submassive)

10 lvbntiporablate/foliaceous)
11 Montiwra verru@se iirilllil

12 Montipora hispida

13 Montinradiaitata
14 Acrowra(plalel t
15 Acropora (corymbose)

16 Acropora (digitate)

17 Acropora (branchino) ni.r$

18 Acropora (botllebrush)

19 Acrowra palifera

19a Acropora asperal

n Astreopon I

21 Porites (synared rus ffi

23 Porites cvlindrica

24 Goniopom

25 Alveopora

:.,.;.,.:.,,.,,..,:.,.fsmlH:l$ffiltstrdlffie;.:lt:i:.;:.::::,',''';,1'..i:;.l.,:,,l1;:;:,:,i::i:.ii;:::ii;.j.,:i.i.:'i
jt:::::i:i

:::::ll::i
'irtiiiiiiiiil

% Psanmocora contigua !iii\.r'.:l}:ii::i

27 Psammocora (submassive)

28 Psannmocora (encrustino)

N Co*inarea (submassive)

i.iit.iiiiiiiiii..i.....i.frimlry'.Agtrldll{flQ..i...i.:.il: . i

,ii i!:l

30 Pavonacrctus
31 Pavona decussafa

32 Pavonaclavus

33 Pavona minuta

34 Pavona varians

35 Leptoseris (plates/encrustino)

36 Gardineroseris (submassive)

37 Prchvseris rueosa

38 Pachyseris speciosa

10



Table I (cont'Q

I hne f|c|etuhu bor.r Outer Ncbfu hertr rur 'Utun!

ml
sn lop I

pke l.

I
SH

31

sxlop
24

sx lop
fft

sn Iop
a.

sn Iop

39 Funqiidae

41 Herpolitha limax

42 Halomitra pileus / Sandolitha robusta

l:iji i i l:l

43 Gala,xea astreata

45 Acrhelia horresens

:,,:::::,:,,:,.::,:.:::::r:::FilUlf.,F |niffii.l:i:.l::.l.i.:.:li::::.:ii::.:::i:i::i:::ili:::::ii::::,i:.::i:.:::ii:iiii:::i:i::iiii

/16 Echinooltvllia(olate/encr./fol.)

47 l/lvedium eleohantotus
tA Pectinia oaeonia

':jj:

49 Acanthastrea

50 Lobophvllia (massive)

51 Svmphvllia (massive)

'ii]j:iii!:]::1:

52 Hvdnophora isi&
53 Hvdnophora(massive/submassive)

54 Merulina ampliata

'i.i.1il.'...;i..i...F,nlt|llri.f'rVUdil:.'.,,,,.1i.:,,::,',i.:r,.,i.,:,:,

l: l :: 1.:: l :: : l i i : l : : 
: 

: 
: 
:

53a Caulastrea

55 Favia (submassive)

55a Favia stellioen
56 Goniaslrea (submassive/encr.)

57 Platvovra / Leotoria

58 Oulonhvllia

59 Diploastrea heliwora
60 Leptastrea (submassive/encr.)

61 Cvohastrea

62 Echinopora

i.ii::.:iii.iii::Fn*- -U,mfttffiil:,.,:::i::,l'i::l..:'::l::::,,:::::l::;:,::l:.,.:'i:,:,':,'i:.ii:,::.li:l:'

63 Euphyllia (massive)

64 Euphvllia ancora

65 Plarqyra sinuosa

66 Phvsoovn lidrtanstaini

i;.;f'effiFl'6f ll$qgl,,iii.j.:i:ii.:'.::i

67 Tubinaria (olate/foliaceous)

68 Turbinaria (encr./submassive)

11



Table I (confd)

I Innor ilelatu ha rbour Outcr Nelafu haAour 'Utungake l.

9

SH

31

sxlop
24

sxlop
sl

sn Iop
29

sx lop
32

sn Iop

69 Tubioora musica

70 Millepora tenella ffi
71 Millewra exaeaa

72 Stvlaster

73 Distichooon

87 Zoanthidae

74 Acanthaster olanci

76 Linckia

n Other starfish

78 Diadema setosum

79 Other sea urchins

ii:i:i:.:: Hrtii:::iil r:i::i:r:i:i::iirr:i:

81 Synaptidae

84 Trid*na croaae

85 Tridrcna maxima/eouamoea

86 Smalltivalves
i::iil
:::i

.:;:t:.:

88 Padina ffi hii-$itlt

89 Halime&
90 Turf alqae ffi
91 Turbinaria

S2 Caulerw

93 Seaorass

': :.:.:::::i: : : ::: :: :::: : :rl iiii.:iii;:liiil:.:!i1 :: :.:::::.: :.: :.: :.: : i.:.:.:

75 Acanthaster plana feeclinE acars ffiffi

't2



3.3.4 Kapa/PangalmoE Shoals (Sites 1,34)
(Rebr to Figurc 4b andTable 2)

Averuiew
A relatively shallow platftnn erbends from Pangai-
mohr Island along tbe south end of Utungake
Island anrl acnoss to IGpa Islnnd. Anurriber of snrall
islands (Mala, Matafakalava) are situated in +his

area between'Utungake and I(apa Islands whieh is
primarily a sandy shoal

Conlree6
The narrrw errbaymentbetween Pangaimohr and
Utungake Islands (Site 34) contains a shallow reef
flat dominated by sand and terestrial sediments.
Near the sbore of Pangaimohr only sand and hrrf
algae was encountered, with numerrolur bivalves
and synaptid Holothur:iens. Elsewhere, a solid reef
platform is found at 1 m deptb $vi6[ e6sasi6nnl
encrnsting Poritzs colonies and patches of soft
corals. Diadcma urchins were abunda:rt Ttre reef
becomes somewhat deeper in places, with abundant
Porites ras and P cylindriu. colonies. In areas
where the reefplatforrn dmps ofrfurtbeq reefblocks
and oaasional Porites massives arre intercpersed
with sand patches. In the centre of the small
embayrrrent, a brcad sanily slope ertends gratlually
to th€ soutbeasL Overall coral over in this area is
only FZVa Pateihes of a foliose sponge ane oorunorr.

The areabetween the srrall island of Mala and tbe
Iarge island of Ibpa is characterised by a sub-
meryd sand platfomr 2-3 m deep with oeasional
patrch reefs. The reefs suppott, ffi-€i0Vo live coral
oover, with moderate diversity, particularly on tbe
upper (1 m deep) zurfaes. Corlmbose, plate and
some branching Aavpora dominate tbe sballow
coral corrmunity. Poci,Ilnporu, datnimmis frnrrs the
bulk of mueih of these patrh reefs, with L$OVocover
afoos the flqnlrs oftbe r€eG in mqny pliaces. Corat
cov€r was som€wbat rsdued and nrbble rrore
couunon on the patrh reefs closer to Kapa Island.
The 2-3 m deep sand flat zunounding tbe patch
ree$ was punchrated with oaasioDal la4e PoritBs
beads and scattered snrall mncgiw s616ls and grnqll
plate and branching A cnoporo colonies.

3.3.5 Sonthwet Pangaimotr Reet (Slte 2l
(Rebr to Flgurc 4b and Table 2l

Overuiew
the Maungatu PeninsulaofsouthwestPangaimotu
haq a fringing r.eef ertending out to tbe north and
south from tbe steep shopline, rY$6[ hns a low cliff
and notch at sea level

@ralreets
On the notth side of the peniosula +.he reef flat is
1 m deep with f67o coral cornq and is mainly
composed of scattored Pxilloporo danimrnis
clumps afi, Milkpra tercIla, bushos. Sea sucum-
bers and Diadema urthins wene very comrnon on

the sballow reef. One Acu rxlwstar was encountered
and about a dozen feeding scar:s wene seen- Tbe reef
slopes gradually nortlnrard with a sand veneer ovier
the neef limestone substrate. Occasional zones of
20-,3OVo P dnrnbornis cover oosur on this broad
slope and continue to deptls of 10 m and beyond. A
reef ridge extends northward at F8 m depth and
zupporls rroderate live coral cove4 primarily
Millzpora and massive PoriEs colonies.

t'lre east-facing portion of the ftinging neef, near
the peninsula's headland, hqs a narmw, sballow
ftinging reef flat with patrhes of reef rock higber
than the arnbient reef flat level. lhe reef flat is
composed of hard substrate, sand and rubble, witJr
only f57o coral cover, Soft corals, filimentous algae
and turf algae an oouunon andDia.dcmo urehins
arrc abundanL Tbe reef flat drops offas a clifrfae
with low coral cover. Below 8-10 m a rubble and
sand slope continues down gradually.

3.3.6 Sheltered Eastem Fringing Reefs
(Sites 18,20, 2t)
(Refer b Figure 4b and Table 2)

Overuiew
The steep, east-fas'.g sbore of IGpa Island, the
clitred coast of outer old Neiafu Hartour and the
steep westem side of Ofu Island all barrc narnow
fringing reefs (Figures 3, 4b). The reefs drop ofinto
moderately deep basins in the sheltered eastem
portion of the reef and island complex.

Coralreefs
Tbe nanmw rcef flat in tbese arcas is generally a
solid platfonnwitha veneer of reef rubble inplaces
a.ud usually only fSVo coral coven Sma[ rrassive
Poritcs colonies, P cylindrim and small corymbose
Acropru make up most of tbe Umit€d coral cover.
Filimentous algae, calcareous algae or Tbbinaria
algae are oornmon gr66sssiqnal on the shallow reef
at these sites. Diadenw, Echirnmet v and Ttip-
rzcrzstes urchins, sea orcumbers and various starfish
ale all occasional to abundanl Aconthaster plarrci
were enountereil witJx ten, one and eleven of the
stadsh seen at Sites 21, 18 and 20, respectively.
Only a few feeding scars wene obsenred.

Tb upper rcef in these anas generally drops off
steeply fromtbe solid platfonn, with a 2-5 m scarp
of dead reefftarnework. Insome locations (e.g. Site
18) tbe sca4 bottom exhibits a distinct undercut
notcb pertaps a remnant of fonrrer sea lBvel Al-
though live coral oover on tbe cliFlike upper reef
slope is only Fl$Vo, sonre areas have rnoderate
species ilhrcrsity. Most of the corals ocorr only
oeasionally or ranly (lbble 6), but a few, $rch as
Poritus nn,MiJkpwbrulla, orymbose and plate
Acmporz, encrustiDg Montipora and Pauona
aariara ane oonunon Soft corals are abundant in
plaes, especially along the upper reef scarp.
Sponges, bivalves and otber filter feeders are also

13



smefimia oommon ltdt o@rrsrus is Ds$ahh
tslated to tre lbs vig&illf aDd bi& rl*loe of
nlryodei! patdsUqte Eafror o@urlring at tros,
dIEB

ltc SscE nef'roe,L.ho buitratos tn a bmad raod
auil lt&blo at6D€ whie mtiquss ihrya- into fts
affBrlrt badn" Ihs tcdfolsnt=domiDatail bwrcr
slopo ht wry low lfur cmal comq, mpt rrhorc
prlEtretod bf lAtgs W@ rnlrg[1;3g at1d 16€f
bbeb cr4pofllng oout olonlss.
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Table 2 Sp*ies Listtor Sites 2,1, U, f g 20 and 21

3W Pangnl Kp.P,l
snl

rngel Sholtorod Ea8tom R€of8

18120121
sirloplsHloplsx DP

(Note; l(p. Pangai=lGpa/Pangaimotu) 2

SH

34

SH

it, iii:, iiitiliiii i::iiiiiiit:iliiiliiiii:i:lir:::i:

l:i:::::l:i:::!:
r:i:i:l:il,:j:::

1 Prcillooora damiarnis
2 Pocillworavercu@sa

3 Pocillopora meandrina

4 Prcillooora evdouxi

5 Seriatopora hystrix

6 Seriatowra caliendrum

7 &vlophon pistillata

'|:: l:i::::::::I:|

': i:::: l:l:
'i:!!ii:

8 Montipora (encrustino)

9 Monlipora (submassive)

10 Montiwn(plate/foliaceous)
11 Montipora veffu@sa

12 Montipora hispi&
13 Montipon dioitata

14 Actopora(platel

15 Acropora (corvmbose)
'f 6 Acrooora (dioitate)

17 Acropora (branchinq)

18 Acropora bottlebrush)
19 Acronra palifera

19a Acropora aspera

n Asteonra

21 Porites (synarea) rus !Nlllil'.,}.x

W22 Porites (massive)

23 Porites cylindria
24 Goniopora

25 Alveopora

.i.l.!:i:i.i:t.t.ilF llIl$d*rilrtt{i{l.:.iiiij,l'.ji.'r:i.i:.iii..iii.iii.i.t.l.l.i...l i:i:i:i:i

i:ij:j:

!:iji
. :i:. :n :::r:riiiiil:ii:1i

. :j: ::I-:,: :.::: : : : ::' :::::: ::: :::::::I:i

m Psammoaracontigua

27 Psammocora (subrnassive)

28 Psammocora (encrusting)

29 Coxinarea (submassive)

ii.i:iii:

30 Pavonac&tus
31 Pavonadecussata

32 Pavonaclavus

33 Pavona minuta

U Pavonavarians

35 Leplosens (plates/encrustinq)

36 Gardineroseis (submassive)

37 Pachyseis rugosa

38 Prchvseris speciosa
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Table 2 (Cont)

StU Pangnl Kp.

t

SH

)8ng8l

ls4lsH

thd

18

sxlop

tercd Eaetsn

Iro
lsxlDP

lofe

lrt
IISH DP

(Note: l$. Pangai= Kapa/Pangaim otu) 2

SH

t::::i:t:il,:

_1..:.i:.:.i::t:!ti;!i_i,

:.i,i:i,iiiltlili:litlili:ii:il

39 Funqiidae

41 Herwlithalimax
42 Halomitra rileus / Sandolitha rcbusta

Hil:ii:r:ii::i::ii:f$gttfgn0ll - tj: lill!tffi i:xl$itilliLl.:::i.:.:ri:':'r,.ll,r::

i

43 Galaxea astreata

44 Galaxea fscicularis
45 Acrhelia horresens

Nl#rii...,...

um Echinophvllia (olate/encrJfol.)

47 llyedium elephantotus !\)

8 Pectinia paeonia

...'.: 
':l.,...,,.,ll 

il....,.,.,.,,,ll....'.'. l.'.i.i.::ii:iiiiiiii':i:,:i:::; i.., ..i.i.' ir::

49 Acanthastrea

50 Lobophyllia (massive) l.:

51 Svnphvllia (massive)

52 Hvdnophora rioida

53 Hvdnophora (massive/submassive)

54 Merulina ampliata

:i:.:::::':::l:l::::::::::::::::::::::: 
:l:l:lll::ii::iii:::::::l:: i: ::::j:::::::::::::::j:::::i::lllili: :.:

::::::i,::i:::::::::::::::::::::::::::j:::::::::::::1::::::::::t::::t:::J:j:i:::::::::::......,.

,:1j:::

53a Caulastrea

55 Fayia (submassive)

55a Favia stelligera

56 Goniastrea (submassiver/encr.)

57 Platygyra / Leptoria

58 Oulophyllia

59 Diploastrea heliwora
60 Leptastrea (submassive/encr.)

61 Cyphastrea

62 Echinopoa

63 Euphyllia (massive)

64 Euphyllia ancora

65 Pleragyn sinuosa

66 Phvsoovra lichtensteini

,.,:':'::,.,,'::',famfit'DahdrFrlfll,:t:,:t,,t,:,::l,l::,:,,,:,t;i:t:itltltltt:tttti:ttittt,t,tt,t,iti:l:,';ii:,;:iii:i:i':li:

67 Tuftinaria (olate/foliaceous)

68 Turbinaia (encr./submassive)
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Table 2 (ConL)

I Sltl Pangnl Xp. Pangnl

Jl."
Sholl

18 
1

sxlopl

let'od Eastorn F

nl
sxlopl

i6018

2'l

SH DP

(l,tote: lQ. Pangai-Kapey'Pangaimotu) 2

SH

ii::lii.l'i:i:i:i:il::i::i.Llotr:9c| ioo--fiE':..i::ii::iiii.iili:i:iii:'i::,:.::i':,,ii:i:ii::i:ii:iiii:i'l:i:iii:i,.,:.1,,'iii.,:i::,ii:i:

69 Tubipora musie ffi -tF-\+iiiril70 Milleporatenella ffiF-ffiffi.,iiiil+i!:i$
71 Millewra exaesa ffi ilii:i.]jrti.i*iil

72 Stvlaster

IIIi:II':ITiF:IIIiI:= Ii=Ii::ililillilll::i:l :Tllia:i::lii:lii-:-::i:l:.iil::::.-i::-ri
iolhif:SoalEnttf,{tfiBi::lir:ii.ii:iiiiiiti:t.ii...:.:.:...tii.i:ii:.ritii.i:..:.i:i:iii:ii.t:i.i::it:iit:t:it,t,:. ,i,i

,.,,"',.,',,,,.,.'....1

87 Zoanthidae

iiiirilii$i
i*qiii,i'ii{+

74 Acanthaster planci iiiiiiaii:in
i.iiiliti.ii!i ffi-*76 Linckia

77 Olher starfish .i..i

78 Diadema selosurn w
ffi

E&ffiW
79 Other sea urchins

$xriiii:: CIt :i;ii:::i::ill;l:liliiiiiiii:i:ii:lliiliiiiiiii;iii:iiiili:iii:i:li::iiiii:::iliiiil:il:li::::i::titi:i:ii:iii:il

81 Svnaolidae

':i:i:t::::l::.:
:,:i::::::iliii:ii:l:i:::$ml!t{sll:.(FttylUm,.ililBufiO|l::i:iiiji:.:iii:i:!j.:iiil:lii:i::liiii:.i.iii.i.il.i..'.......i.:,...::'::.:

84 Tridacna crocea

85 Tidacna maxima/squamosa

86 Smallbivalves

88 Padina

89 Halime&

W90 Turf algae ffi
91 Turbinaria W
92 Caulerw

towslry,.WntEii,i:,.,.'i:', Ii. :,.i:,;'...,.:','.',,...;.'t;t;.;.:1'.;t,;.,.;....,.,,;,.il;,iitl.,.;.ititilililiiii;ilil .:.i:.:i
:,:-: : ::il:l::: i:i:l 1:: :: l:::::1.:i1::.::):

93 Seagrass
tffi
;i:iiiiliiilii::iitiii.ji:

75 Acanthaster p/ancr feedinq scars ffiffi ffiffiffi
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3.3.7 Northeastem Frlnglng Reefs
(Sltes 17, 19)
(Rebr to Figur€ 4b and Table 3)

Overuiew
In tbe northeast sector of tbe reef and'island
complex, tbere am fringing reefs along Vava'u
Island and tbs associated islands of Okoa, Olo'ua,
Mafana anil Ofu whicih extend to the soutb"
Although these reeft fae into tbe prevailing wind
and wave directiou, they are sheltered by a cbain
of islands and reefs fiutber east The area is char-
acteris€d by sediment acrrmulatioq both ftom
terigenous s€dimeats delivered from the relatirrcly
large watersbeds of northeast Vana'u and from
ooralline sediments generated on ihe eryosed neeft
fur0rer east and transported by wind, wave and
curent astion to the more sbeltered basins i1 '\is
arrea.

CoralreeE
Tlre rcef flats in thin area ar.e generally depau-
pemte, withonly FiVoconlcoverand a substrate
dominatcd by coral rubble and tudalgae. lhe little
coral present is usually small massive Poritzs,
Porites micro-atolls or clumps of brannhing Monti-
pru, A number of otber corals were occasionally
enountered during the survey. Dia.dcma setosum
sea unhins werre very abundant in plaes, as was
soft coral, partiorlarly at Site 17. Otber urdrins,
such as Echirnnufiv, various starfish (Cuhito,
Linckid and small bivalves were also ommonly
encountered. Synaptid sea cucumber€ were
oonunon on the inner rcef flaL

The upper portion of the reef slope consists of an
irregular reef ftamework composed primarily of
dead reef roe.k with low levels of live coral coven
Sand patches a{iacent to the reef flat oftencontain
clumps or thie.kets of branching Aooprw asperl.
lhe solid reef ftamework extends only 2-3 m down
from tbe reef platfonn Beyond this a sedimenL
dominated slope stretches into tha a{iacentbasins
with occasional 0.5-1.5 m high outcmps of massive
Porites colonies or dead reef mck. In addition,
Porites rus, Lobophyllio and, encrusting Montiporw
a,re abundant or oommon and a frw otber corals
were enountered. the lower slope is composed
ompletely of sediment and terrigenous sediments
are a m4ior component of tb substrate at Site 19.

3.3.8 Sheltercd Cliffed Shorellnes
(Sltes 6,8, 14, 27,28,
(Rebr to Figures 4a, 4b, 4,c and Table 3f

Overuiew
Much of the sbopline aloqg the relatively sbeltered
waters of the Vava'u reef and island complex
consists of cliffs which plunge directly into tbe
a{aent waters (Figure 3). the northwest sbores of
Nuapapu and Ifupa Islands are characterised by
tbese cliffed shorelines, and their oral com-

munities were investrgated (Sites 8, 28). Tbe
islands of Aa and Lua'noko and tbe north-facing
sh.'re ofOvaka Island an also generally composeil
of clift, but bave small areas of rcef development
aswell, whichwere induded in t.bs survey (Sites 6,
27 , L4). tb east sbore ofllunga Island, tbe nearby
south-faeing coastofVava'u Island, 'Oto Island and
the south and east oast ofvaka'eifu Island are also
primarily diff shores with coral communities
presumably similar to those described below, but
these areas were not surveyed.

Conl reefs
Reef shrrchrns are generally not well developed on
tbe steep undenrrater slope at Sites 8 and 28, but
there are nonetheless flourishing coral comrrun-
ities. Coral cover is generally 3A40Vo and some-
what variable, consisting mainly of plate, srnnll
nrassive and encrusting glowth forrrs. Diversity is
moderate to high on tbe steep, vertical, and som6-
times orrcrhanging wall.

TIre most abundant and comsron corals an Pocilln-
pru meandrina, h niastrca, S tyloplwra pisf,illato,
plate and [6aching Acropora, Millepora tenella,
M. uncsa, Pochyseris rugos&, P specinsa and
Faviles, Many other corals occur only occasionally
or rarcly. Soft corals and algd bainf ane very
abundant on portions ofzubmerged cliffs, especially
at Site 8. tb steep slope is dissected in plaes by
large guflies, often running down tbe length of tbe
slope to the rubble debris at the cliffbase.

Ilre lirnited reef derrclopment at laramoko and /tia
Islands and the north shore ofovaka Island zupport
diverse coral communities with high levels of lirrc
coral cover. Tbe sballow reefin tbese areas is not a
solid, consolidated reef flat; it hqs considerable
topographic iliversity. lbwards tho rcar of tbe
narnow platform, particularly at Sites 6 and 27,
reef mck and coral mounds 1-1.5 m high altemate
with sanil and rubble patcbes e1 c-hqnne[s. lbe
submerged reef edge at tbese sites zupports high
coral cove4, ap b LAMo in plaes, this is mainly
composed of corymbose, plate 

"o6 
SnmshingAc?G

poro ; faviid s; Porites rzs and enc ntsltng M orXiporw,
Soft coral is abundant in plaoes on tlre shellsw pgf
platforr5 espeoally at Site 6.

The reef slope at tbe tbree island locations is steep
to vertical, with orrerhangs inplaes at Site 2'1, and,
is broken by occasional sand and rubble gutters.
Reef topography is especi"lly diverse at Site 14,
withcanyons, overhangs, cliffs and pinnqslss. Coral
cover at these sites is high, although somewbat
variable, ranging fimm 40 b 3WaIn addition to
tbose species abundant or oorrmon on 'he reef
platforrn, common oorals on the reef slope include
@niastrua, Gardirurcgeris, Styl.ophoru pistillafa
and MiJlepora u,oesa, Many otber corals are less
conunon. Coral species composition and growth
forrr are partiorlarly dinerse at Site 14. Other
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corals abundsnt or oorunot at thir site include
hdllopnrv aqrww&, Myedilm ehplwnbtw,
Oq,Nv ad Pdclrynris rugm, Acunrbbd
n$ble with or:al orrcr o f $G€/0%ilssmmon sn rha
lorwerglopos, rutabSatSites 6 and 97. Coralcover
rlecceas€e towards tbe bottom of tbe slope wberc
looso rr$blo ard Eand dominate.
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Table 3 Species Ltst tor Sttes 17, 19 6, 8, 14, 27 ancl 28

Nortrcsrl

17 
1

sxlopl

em Rceilr

.19
sxlop

th€

e lB
sx lop lop

Itor€d

I'o
IDP

'|tftb| ,, l"t
lsn lop lsx

1 Prcillopondamiamis
2 Pocillwonveffu@ga
3 Pocillooon meandrina

4 Pocillopora ay&uxi
5 Seriatopora hwtrix ffii-$-\*\i sBi

6 Senatopon caliendrum

7 Svlophon oistillata

8 ttbnilbora (encrustinol

9 lthnfibora (submassive)

10 lvlontipora(olate/foliaceous)

11 tvbntiponveffu@sa
12 lvbntiporahisoi&
13 tvbntiwndioitata
14 Acropora(dalel
15 Acropora (corymbose)

16 Acropora (dioilate)

17 Acropora branchino)
18 Acropora bottlebrueh) ffi
19 Acrorcn oalifera

19a Acroporaaspgra W

llllll,.lii:liif$mU::n;mu{'iliiii,::iii:iiij:iiii:i:i;j::iiiii:i'i:iir:,::::ii,i:.:,:l:,l.il:l::::i:+:i;:l::i:::::i:iililil::l

21 Porites (synarea) rus 
I

i,tllii

2. Porites (massive) 
|

23 Poites cvlindria
24 Goniopon
25 Alveopora iiii'd

,::|l|l|,|.|:|i.r:l:t:t:t.F,dtrury::s hildic:jii:iiiiiil:i:i:i:i':,i:i:i:::iii:i:i:::::ti::ti:ii::i:i,i::i:,:i: ::i::l:l:::j:l

26 Psammocora contigua ::::::ir:l::lll.l

27 Psammocora (submassive)

28 Psammocora (encrustino)

29 Coscinarea (submassive) Il.',$

i:::liliilliiii:iiFl fy.'ACeAUffi;.;.l.l.l.lii:i.iti:ii:iiiiili::iii.iii.ii;,,;,.:iii:ii:iilliiil.l.,.l.,:llii:iil.lilil.l.l.l.l:iill

30 Pavonacactus
31 Pavonadecussata i:iirji

32 Pavonadavus
33 Pavona minuta

34 Pavona varians

35 Leptoseris (plates/encrustinq)

36 Gardineroseis (submassive)

37 Prchvseris ruoosa I
38 Prchvseris speciosa
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Table 3 (ConL)

Hord|cd

17

sxlop

emRcb

ltt
lsxlop

Ehol

e 18
sx lop lop

Itci€d

lre
I

IDP

illtfg

27 lrt
sn lop lsx

xljjini
39 Funoiidae

41 Herpolitha limax

42 Halomitra pileus / Sandolitha robusta

43 Galaxea astreata

44 Galaxea fascicularis

45 Acrhelia honesens

46 Echinophvllia (olate/encr./fol.)

47 lvfuedium eleohantotus

8 Pectinia oeeonia

.:iriii.:.r,:i:i:.:.rii.:.F.|lfi||'F'I{rl 
'',,.,.:.:.:.:::.:':;:i:.:.:;:;::r::.:.:rj::ilijii..ir. t:

iiii,;j

49 Acanthastrea

50 Lobdtvllia(massive)

I i:t:::.

51 Svnphvllia (massive)

i:i:ii:r:i:.:l:iii:i:::::iFjffil$:fierulntrue'ti'i'::ii:.i.il:.i:.ji,i::ii:iii:ii::i:::.::il:::i::i::i:itii:li:::li'i

52 Hvdnophon rioida

53 Hvdnophora (massive/subrnassive)

54 Merulina ampliata

53a Caulastrea

55a Favia stellioea
56 Goniastrea (submassive/encr.)

57 Platvovra / Leotoria

58 Ouloohvllia

59 Diploastrea heliooora

60 Laotastrea (submassive/encr.)

61 CYphastrea

62 Echinworc

63 Euphyllia (massive)

64 Euphvllia anctre
65 Pleroovra sinuosa

66 Phvsoovra lidttensteini

,',,.1'..,.,...,,r1,i.FtUt#lffiAru"ffiilfffi:tlii:iii:,;'i:til:.ili:.iiii::ili:,:iii::::i
ir::i:i::i

67 Turbinaia (plale/foliaceous)

68 Turbinaria (encr./submassive)
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Table 3 (Conr)

Nortftod

17

snIop

tmR6it
ltt
lsxlop

Eho

'E ls
sx lop lop

Itor€d

lre
I

IDP

)lltfot,,
lsx lop

28

SH

69 Tubipora musie
70 Millepora tenella

71 Millepora arae$r
72 Stvlaster

73 Distichopon

i::::::l:

:t::::i:

87 Zoanthidae
t .t,tttt,ttttt

'.'...',,..';.,'iii,i,,.,,'ElillUnliHafttn# ll;..;...,i....'.........,...,.ii..,.'..'',....i.'i,...,ii,.,. :::::::::::::::r: r ::::i:: :::i::::t::::::i::I:::::i:i::::::
i 
i 

t i: i.:::::.i: : ;l

74 Acanthaster planci

76 Linckia

T7 Other slarfish

78 Diadema setosum

79 Other sea urchins

81 Svnaptidae

8t -- ii 
"i"i..''': . : ..:,ii.', 

l...,...'.il;.:...l.:' :i

t,:.:.,:,.::,.;it,.,.:..:.., ,ll:..t:::. :,1 : t':'lllllllll.l:llllil,lllll.l:l:l.l.llllll

84 Tridrcna crocea

85 Tidrcna maxima/squamosa

86 Smallbivalves

t.:.,.:.:.:.:.:':.,, :':.AlgArr
: l:::tlt:::,::

88 Padina

89 Halime4a

90 Turl alqae r

91 Turbinaria

92 Caulerpa

93 Seaorass

75 Acanthaster p/anci feedino scars

n



3.3.9 Tlr'ungaslkalsland
(Slte 22)
(Rebr to Figurc tla and Table 4)

Overuiew
Iocated betrreen tbe southwest cotaer of Vana'u
Island and Hunga Island, Th'ungasika Island was
the only site investigated ou tbe open western side
of the Vava'u Group. Diving is usually very diffiailt
if not dangercus in lhis slss because nurounding
waters ale subject to considerable sun€nt action
Clitrs dmp steeply into tbe surmunding waters
amund much of tbe island.

Co,ralreets
I nqs6snt, r"eef platforrr is found in t]e southeast
cornerofthe island. Ihere is limited lirrc coralcover
on the insbore reef flat, vlitJo.Z0409ocover towards
tbe edge and upper firont of fhe narnw platforar.
Soft orals are abundant and become dominantin
places op the upperreeffr,ont. There is considerable
topogaphic diversity at this site. Asteep reeffiront
drops to ts8 m deptbs. F\rtber armund the island
pinnades, smqll canyonJike areas, a frirly large
cave and a broad reef slope were encountered.

lJre reef slop€, pinnacles and canyons support live
coral cover o f 60-IrA0Vo, and divenity of species and
gmnrth forms"+specially frliose, coral plates,
encrus"nB corals and small massive*are high
Aonpr Wliferu end Porites rus a$e flsrninnnt in
certain sections. A number of corals are abundant
or oorilnon, including Tbrbina.rio, engus"ng and
frlioee Montipm and large plates. of Myceliun.
lvlany otber corals oaured less frequently. Large
yeltrorr gorgonien sea fans atte @nrmon arcund tlre
entrance to tbe undenratercave. The sea fansharn
apparently been barrrested fi.rom time to time,
altbough the a.nrounts hanssted or their runs ane
notknown

tr\rr"ther amund the west side of tbe island, tbe rsef
dmps offgrailually in a broad slope with low relief
Ueginning at about 10 m deep. this area contains
8F5Wo live oral cove4 consisting rrainly of
encmsting and surall massive colonies and patches
of soft coral cornr.

3.3.10 West lGpa lsland Frlnging Reef
(Site23)
(Rebr to Figurc ttb and Tablc 4)

Overuiew
the northrrest extension of Ibpa Island, Otea
ftninmrla, has a low clifred sborcline on the side
frcing Aa and'Oto Islands. A narmw, intermittent
fringing reef oetrrs aloog most of this area.

Coralreers-
With only fEVo live coral cove4 the ftinging roef
flat can be considered depauperate. It is made up
mainly of co4rmbose, bush$' and brancli.g

Soft corals, huf algae, filimentous algae
anil algal lainf are oolrrmon on the reef rock
substrate ofthe r.eefflat tb reefplatfrrur dmpped
offwith a 1-2 m steep slope. The scarp generqly
hns vsry low coral cm'eq, but in many plaoesbunhes
and thie.kets of Millcpotutqnl,ln dominate.

Below tbe steep, sbort reef dropoff, a sand and
nrbble slope extends into tbe lagoon In shsllower
areas tbe sand sometimes suppotts algal gpudf:"
lllre miditle slope suppofr LOVo or less cor:al coner
on isolated pateibes ofhaxl subshlte or on reef rcck
outcmps. Coral overis irregulaa isspnsing sorrc-
wbatto ileptbs ofabout 12 minsome areas and tbn
depssing, or erhibiting the opposite tendency
elsewhere on the glope. Overall, coral orrcr is
4Wo in tbe a.reas of coral occurrenoe. Comrrron
corals include encrusti.g Monti.prw, co4'rnbose
and branching Aercporv,, Suiatopa Astrzopotu',
faviids and Millcpra urrasa.

3.3.11 Sqrth Hunga/Fdoa lslands Reef
(Sfte 4
(Referb Flgurc4a and l?able 4l

@ewiew
A nef complex exteuds ft,om tbe southem end of
Huga Island and Fofoa Island, connecting tbe two
islands. Abarier reef connects Fofoa lslnnd to the
two islands firrtber soutb Foelifirka and Foeata,
fonning a semi-enr,losed lagmn

CoralreeE
A fairly wide reef platfrrrr str,etxhes between
Hunga and Fofoa Islands. ffus innel rsef flat is a
solid platfomr of reef rcel with very little lirn oral
cowr:, The outer edge of the platfor:m supports
moderate coral corierage, maiDly of corymbose
Aorlpru,lhe edge of the platfor:nis a sbort steep
scary.

A series ofridges extends out ftom tbe reefplatfom"
The riilge slopes $pport high lerrcls of live coral
cover. plate and branching Aaupora am the
domina$ orals, with some very large (1-2 m
diamster) plat€s. Attle time ofths srDvey many of
the plateAcnoporu, or lnrtions of tbe large plates,
weru dead and orrcqrorrn with algae. Otber abun-
dant and oouunon corals incluile coqnnbose and
bushyAcrroporo and faviids. The oral ridges often
dmp steeply into ffi mdeep sand e.hannels whie,h
dissectod tbe reef oomplex" With ins€asing dis-
tane and ilepth from the shallow rcef, the salil
ehqnnels open into larger pat&es ""d tbe oral
ridges become wiilen These deeper riilges have
varirrble 20-60Tolivecoral coverand a fairly dirnrse
topograpby. Otber ommon corals beside s Acrrolpru
include &lono, Montipom and small Poritq
massives. Many ofthe srnall olonies an dead anil
encrusted with algae.
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3.3.12 Southwest Nuapapu lsland
(Site 0, 13)
(Reiar to Flgures h, * and Table 4f

Averuiew
TIre southwest end of tbe island of Nuapapu is
conmcted to Vaka'eitu Island by an erteosion ofrcef
popularly knoum as the Coral Gardens'(Site 0). Tbe
adiacent west faong sides ofboth of the islands are
quite steep and do not support mueh reef
development. Tb east end of Vaka'eihr Island is
similarly connected to Langitob Island by reef
development (Site 18).

Coralreefs
At Coral Gardens (Site 0), the lagoon (eastem) side
of tbe reef is a broad sandy slope with VSVo Eve
ooral corm. The shallower portion of the slopn hns
occasional small rnassi've oorals and a zone with
thickets of sbort fpaahing Aeoporu asrya. Tb
sballow reef flat is composed ofbare reef rcck, sand
or rubble substrate, with larye plate rubble
predomfunnt towards tbe reef crest on the more
exposed western side.

The outer reef slope at Coral Garrdens coulmences
in a. gradual dmp. Robust corymbose Aotpor
colonies growing on the solid reef framework are
oorlrxln here. Below this tbe reef continues its
grailual slope, but topographical variation is
greater because of lhe pr'\esence of grooves in its
faoe. Live coral cover fu higtf ranging finom 60 to
l$OVq with fairly high diversity. In addition to
coryrnbose Aonpotro, the following corals ane
abundantbr comrnon branching, bushy and plate
Actopora, A. palifera, Eehirupora and, Asfieopora.
Many otber corals were encountered less often- Tbe
high coral cover continues to at least 15 m deptb,
where coral mbble becomes mole cornmorl

The reef area between Vaka'eihr anil La:rgitoo
Isla:rds (Site 13) also zupports high iliversity and
ooverage ofcorals. Tbis area is also topographically
very diverse in places, with shallow reefsections
dropping steeply to sand chnnnefu 2-4 m deep,
Coryrrbose Aoopol is abundant and rnassive
Porites colonies and soft corals ane cornmon on tbe
ghqlls\r' reef and upper reef wall. Otherrrise, coral
c,over is a variable 3F70Vo and consists of
corymbose and branching Auopr, Tbrbinario,
encrtrsting Mo rtipow and a variety ofless oourmon
corals.

Tbwands the west t.Le reef beconres a broader slope
with moderate live coral correr and an inwase in
tlre amount of soft corals and dead slsnfling coral.
The deeper portions of tbe reef at this site also
support abundant soft coral cover and some corals
which are not conrmon on the shallower ree4 zuch
as Acrlulia hortzscens, Platygyro, Mill.eporo tcneJla

and Hyd,wphoru ri6id.o. Three Au.r$lnsbr planci
starfshwere seenat tbe site and occasionalfeeding
scarsr wene obseryed.

3.3.13 Southeast Nuapapu bland
(Sites 3, 26)
(Rehr to Flgure tla and Table 4)

Overuiew
The nanrw soutbeast ertension of Nuapapu Island
supports limited fringing reef development towards
Luaofa Island. Inside the sbeltered embayment of
Nuapapu, a series of patch reefs extenil southward
towards T,Epe Island.

Coal reeE
the patch rceG between Nuapapu and Lape Ielands
do nothane much live oral sover. Tbe sballow nef
flat is composed of coral nrbble, often cemented
togethec or solid reef substrate, with filimentous
algae in plaes. Liw coral corrc4 mainly consisting
of coryribose Acvopotz on tbe reef crcst, is only
FZVa Tbe patrh reef slopes are characterised on
one sideby a sand and rubble slope. Intlris section
of the reef the flat occasionally dropped offwith a I
mwall. Tbe slope onthe otber side often had more
outcrops of reef mc.k with some coral colonies,
usuallyAcrupora thickets, Pori.tes mounds or P nrr.
Diad.ema urdrins wene oonunon and occasional
Amntlwster plarui feeding scars wene seen" The
area between the patch reeG is e,haracterised by
sanil and nrbble, with occasionql cotal mounds or
outcrops of reef mc,k. lbe deeper slope of the patch
reef area has somewhat inwased coral dircrsity
with depth, although lirre coral oover rernails
nroderate. lbe lower slope zupports scattered large
mounds of Porifus cylindrfua, PxiJlnpora dnmi-
comis and, Millcporo tznella, along with a variety of
otber corals.

The small islands at the ext$eme southeast end of
Nuapapu have fringing reefs zur:nounding and con-
necting them. Tlre sballow rpefflatis ctrarasterised
by 40-,60%o crover of small corymbose Aroporro col-
onies, with sorne encnrsting Montiporo. Tbe plat-
forrr becomes a series ofjagged reef mck ridges that
nrn down-slope, interspersed with broad channels
scoured into tbe limestonre substrate and covered
with a veneer of sa-ud. Coral cover is loq with
occasio''al patcbes of soft mral. Tbe ridges and
chs.nnels nrerge into a bmad slope which extends
from about ?ta LO m in depth. ltu primarily sand
slope is punctuated by oeasiongl Poritet mounds
and scattereil corals and reef blocks, with overall
coral cover very low. The reef on the south side of
haofa Island also hqs generally bare subsbate
withFZVo coral cover and a zone with high sovsi
by fi.limentous algae. Ore Au.nrha.ster plnnci was
seen.
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Table 4 Species Lisls forSites 22, 23,7,0, 13, 3 and 26

Tu'urgnelle l. It. Kapa t
23

sxlop

8. Hungn

7

sx lop

8tY

0

DP

Nuapapu b.

I t.
lsx lop

sl

I
SH

Nuapapu

28

sH lop
n

DP

liataiii-
i:i:l:i:::;:i:l:l

Ff

..i..ij:i..ii.i.iiii.,:i.FJ n,.Fffii" i..'..i:r:i:i:ii:.i......i:.:....i'.i:.....i.:.iii
i::i:r:::::i:::

ffi

1 Prcillopondamiarnis
2 Pocillqora vemJ@sa

3 Prcillowra meandrina

4 Prcillowraev&uxi
5 Senatopora hvstrix irj.i

6 *iatoponcaliendrum
7 Stylophonpistillata

iiii::i
:: i:.i

.iii:

I lvbntipora (encrusting)

9 Montipora (submassive)

10 Montipora(plate/foliaceous)

11 Montipora venLtcosa

12 lvlontipora hispida

l3 Montiwru dioitata

14 Acropora (plate)

15 Acropora (corvmbose) ffi
l6 Acropora (digitate) Nffiffiffi
17 Acropora (branchino)

18 Acropora bottlebrush)
19 Acropora palifera

19a Acropora esaera

n Asteopo'a' i$
.:,::i'::

21 Porites (synarea) rus mffi
n Porites (massive)

23 Porites cvlindrie Fifiiit}Ili:l

24 Goniopora i:ili+$

25 Alveqon
!tii

ti:l::::::::i::::l::*Lrg!t::If .l:tf l:FIsl!
26 Psarnmoara contigua

27 Psammocora (subrnassive)

2A Psammocora (encrusting)

n Coscinaraa (submassive)

30 Pavonacrctus
31 Pavonadecusata
32 Pavonadavus
33 Pavona minuta

34 Pevonavarians H\,-\h\$iNffi:i$iir
35 Leptoseris (plates/encrustino)

36 Gardineroseis (submassive)

37 P*hvseris ruoosa

38 Pachvseis speaosa Firii:-ltiii
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Table 4 (conl)

Tu'ungnelka l. l{. Kepa 1 8. Hunga

2slt
sxloplsxlop

sw

0

DP

luapapu b.

13

sx lop

SE

rl
ISHI

Nuapapu

28

sx lop
2.

DP

39 Funqiidae

41 Heroolithalimax

42 Halomitra pileus / Sandolitha robusta

flg:.:..t,::tl!l!llIOll:! lfllt9tft{99':Urtq!
ffii::::i:il:i ::::i i:!:!:t :i.:iii ii

I:r€Hrlwgitx:

l:lrllllffi
i;FCin

4{| Galatcea estreata

44 Galaxea fxcbularis
45 Acrhelia horresens

:::::::,l,l.1::1.:FamltliiFffihlf{;:llllll:::l:,:':.,:ll:,.:::::::,::::l::,:,:::::li::::.::::.,:'::il::..'.,.,,,,,.,.:::i'.;l:::l,:::.:

46 Echinophvllia (olate/encr./fol.)

47 Mvedium elephantotus

48 Pxtinia paeonia

..,'".j.,:l.,,..........FifiF.llU ...,.

49 Acanthastrea

50 Lobphyllia (massive)

51 SvmphYllia (massive)

52 Hvdnophora iside
53 Hydnophora (massive/submassive) ii*r ,li',r

54 Merulina ampliaE lir-{nlii$

53a Caulastrea ilFrii

55 Favia (submassive) ii-i::iiiii

55a Favia stellioen :iiluti

56 Goniastrea (submassive/encr.)

57 Platvovra / Leptoria liii ii

58 Oulophvllia

59 Diploastrea heliopora li:ifi:i

60 Leptastrea (submassive/encr.)

61 Cvphastrea

62 Echinopora

':..',,'. ,p1|Il|1y,G8 tryttlru,'.:::.,.:...::r:.,..';:.:, ,,,.'.,. .:, ....,.,,..:..:.

63 Euphvllia (massive)

64 Euphvllia ancora

65 Plerooyra sinuosa

66 Phvsoovra lichtensteini

67 Turbinaria (plate/foliaceous) :-,$,ti:iii

68 Turbinaria (encr./submassive)
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Table 4 (cont)

2.
OP

t{. Kapa L

23

sxlop

8. Hurgn

7

sx lop

8W

0

DP

Irryapule.

sx lop

SE

3

SH

Nuapapu

28

sx lop

','';,;,;,'t{ ffinffil: :it;iiiiiirii::::i:;:ii::::iir,;i:ii::::i:::ii
::j:.i-:ti: :::::j: :::.:::::::::::j:l

:ti,:,:,:::.:,:,:,:!j!:,r,i:!:,:'li,:l

69 Tubipora musie
70 Milleporatenella

71 Millewra exaesa

72 Stvlaster

73 Distichooora

,ffi
87 Zoanthidea

.ii.i,.iilrii.iiiri:Fhylu,rniffiffi ii..ii ii::l l l.i:;:l Fiii!:tttii

tiaiiiiitiiii

Fii:,,:tliii74 Aenthaster planci

76 Unckia

77 Other starfish

78 Diadema selosurn

79 Other sea urchins ffi
'ruiiiiiiii:. ffi':.'.:.:.:...:'iitit:r:iii.:::::i:ili"....iii=.;,:i*:i;iii.iii:l:.ilr:xi1;ii

81 Synaptidae

..:;,..li.,ii:irr:.:.;8firt1flffi,:fi!ffiffiiHil :.:.:.:.:.:,l.:.:.:,.ii,,::,i.:,::.ii,:ii;:.:::,:
:r:l;:::l:r:l

i:::.:,i.ll

U Tidrcnacroed
85 Tidacna maxima/swamosa iii$.T::S,,]

86 Smallbivalves

li::i::
:,ii:

88 Padina

89 Halimeda

90 Turf alsae

91 Tubinaria
92 Caulerw

-
liii:iiiilliiiii::FJffiFL$:fl|-{llt',,,,,,,,,,,,,,'iii,,ii;,,,,,,,,',,,i,',,,,,,.,,,,:,,',,'':.;.:.l:l:i.i.i::,:,,:'il,i:iir:'i,;,i .i.i..i.,.,.,.,. .i,. .,riii....ii i........[
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75 A. planci feedins scarc NN
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3.3.14 South Kapa lsland Patch Reets (Sites 4, 25)
(Refer to Figurc 4d and Table 5)

Overuiew
Just offshore of tlre south end of I(apa Is1and, a
series ofpatch reefs extends parallel to Kapa Island
for a dista.nce of about 3 km between Nuku Island
and tbe southernmost tip of lhpa. At tbe southern
end of IGpa Island they merge into the wide
ftinging reefwhidr extends ofshore.

Coral reeb
The shallow reef flat portion of tbe patch reefs is
generally composed of sand, rubble and hartl
patches, with overall low coral cover. lbwards tbe
edge of the reef flat, the eastern(windward) side of
the patch reef at Site 4 h"s increased live coral
ooveq raxging ftom 30 tn 6OVo, Tbe corals ale
dominated by small (2G-50 cm diameter) plate
and corymbose Acroporo. The reef drops offonto
a 1-2 m deep terrace wtth2hS0%ocoral cover, also
dominated by plate and corynrbose Acrtpora
colonies up to 80 cm in diameter. Other corals were
ocessisnally or rarely encountered. Some a.reas of
both tlrc reef flat and the terace are composed of
reef rock occupied by filimentous algae or soft coral
(Sormplrynn).

On the westem side of the patch ree{, a sballow
terrace is also evident However, on this side the
temace and upper slope are primarily composeil of
scoure d linestone with o nly f27o eoral cove 4 which
includes a few very large table Acropora. On both
sides of the patch rcef, ttre middle and lower reef
slopes support limited corai cover. Sand patdres
become increasingly corrrnon as the slope evens
out towards the sand and mbble bottom at about
10 m deptlr" Isolated coral colonies, mai-nly srnall
massives and clumps of brandring Acropora, are
found on tlre sand bottorn

The extended fringing reef offthe southeast point
ofKapa Island has characteristics generally similar
to those ofthe nearty pate,h reefs. In addition to tbe
Acropora on the rreef flat, Puillopora damicornis,
P meond.rinn arrd Serintopora csliendrun colonies
arre oommon in this area (Site 30). The reef slope
drops off more steeply, without a well-developed
terrace and with only FSVo live coral cover. How-
ever, submerged patches of reef development sourc-
what detadred fi''om the main reef support high
coral cover with moderate coral iliversity, incluiling
large colonies of massive Poriles, P rus, columnar
Pau ona and, Porchy serh rtqosa.

Site 30 was included in the suney because it was
identified as an areaof Gonioporw abundance, where
tbe coral had been hanested. hniapora and,
Euphyllia weie oomnon in sorne parts of tbe lower
ree{, away from t}re rrain slope. In these areas tf,iere
wene urany damageil coral colonies and tbe damage
appeared to be relatively reenL

3.3.15 Taunga lsland Frlnging Reef (Site 5)
(Rebr to Figure 4d and Table 5)

Overuiew
the north end of Taunga Island has a wide sandy
beach and sand spit which extends to th€ nortJr. A
wide ftinging rcef sumunds tbe north and west
sides of tbe island. A large deep opening cuts
ttrmugh tlre reef in tbe middle of the west side of
tbe island.

Conlreefs
The inaer reef flat is primarily composed of sand
and filimentous algae. Linckia starfish urene com-
rnon, and Porites micro-atolls were occasionally
encountered in this ar,ea. The outer portion of tbe
reef flat suppofts 2A40Vo live coral coverage,
dominated by coq'nrbose and srrall plate Acrcporo
20-40 cm in diameter. Reef rock substrate with
hrrf algae ocorpies muctr of the reef crest. Otber
oornnuln corals on tbe shallow reef include small
massive Poites, Prcillopora dami.mmis, Povonn
uariaru and occasional soft coral patches. About
lfl5 Am.rxhastcr f,onci were observed on the
shqllow rcef and some were feeiling.

In plaes, the rcef drops offwith a steep or over-
bangixg wall and live coral cover is only FlVo.
Down to about 15 m depths tlre lower slope is
dominated by plate anil brandr rubble and blocks.
Occasional mounds oflive coral ocorr on the mainly
dead reef slope. Tbse include Pathyseris rugosd,
Croninstrca and a scattering of otlar corals. A Srad-
ual sand slope and occasional llanching Acropora
ar,e found at gteater deptJr.

lbwards ttn reef point at the nortlr, tbe steep reef
wall which for:rrs the upper slope is less deep, in
places temrinating in a sand flat at 2 m depths.
lbwards the embayment in the fringing reef just
south of tbe surrey site, a terrace mmposed of
cernented brane.h and plate Acropora ru!$lg has

formed. Small plate and coqmrbose Acroporo col-
onies (&-10 cm in diameter, some up to 50 cm) are
abundant on tlre cemented rubble, ald a number of
other corals harre also colonised t,he substrate.

3.3.16 Southem/Eastem Reef Banier: Back Reef
(Sites 12,30)
(Rebr to Figurcs &,4d and Table 5)

Overuiew
Extensive reef platfor:nrs forrr a ba:rrier system
along the souttr and east of the Vava'u reef and
isla-nd complex. The inshore portion of these reef
platfomrs has n fairly broad slope that gradually
drops offinto the rnore sbeltnred waters inshore of
tho reeft. In the northeast portion of the reef plat-
fonrr (Site 30), bl e back reef extends in a series of
sboals towards Lautala Islanil.
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Cord reeb
The shnllow portions of tbe baek reef are composed
of reef roek, rubble and santl zubstrate anil bave
scattered variable coral cover of L#\Mo. Bushy,
plate and co4rorboseAcroporu and Milleporu tenclla
ane coruru)n on tbe rpef flat and many other corals
are occssione l ly seen. Dead standing plate Aonporu
and large plate rubbte are oornmon at both sites.
T\tto Aw,ntlwster plarci wene seen at Site 80 and
none at Site 12, although feeding scars were
occasio.ally encountered at both sites.

the bae,k reef slope along tbe east-west reef plat-
fonn (e.g. Site 12) extends broailly to about 10 m
depth Aseries of reef mck ridges interspersed with
sand and rubble patches oocurs in this area. Coral
cover is restricted to the solid zubstrate and is
generally El0Vo. Abundant and common corals
include co4rmbose snrl hanehing Auopor, A-

florida, Sriatnpora ulicndrutn, S. hystnr and
Cioniasfrua. At about 10 m deptb, a gradually slop-
inghanl ground terraoe was encountered withsolid

limestone substrate and occasional mounds and
outmps of coral, much of whidr is dead staniling
Acrupol plates and bushes. Beyond this ana, at
about 20 m depth, highel coral corrcr oonus at the
edge of a more well-developed reeffi,ont whidr drops
ofrmore steeply. Altbughcoral cover is low ovemll
i1 'his area, diversity is moderately higb"

Tbe bae;k reef slope of the nottbsouth reef barier
(e.g. Site 30) drops steepty down to a ter:race at
deptbs of 3-4 ur- This area consists of bale lime-
stone zubstrate, Band, mbble, large blocks and reef
rcck outmps standing ?-3 m above tbe sunound-
ing rcef floon Coral cover is very low and confined
to tbe reef blocks and outmps. Abundant corals
incluile tfr.Aonpro species commonelsewbere oo
rl'eback reef and massive Poritus qlonies. Tbeback
reef in tlris 61p4 extends in a series of sballow
patdees towa.nds Lautala Island. Part of these are
madeup ofvery lage2-3 mhighand 4-Smwide),
occasionally monospecifig mounds of PuiJloporu
d.amiromis,
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Table 5 Species Lists forSites 4, 25, 5, 12 and 30

(Note: 'T.1." - Taunga l.) 4

DP

Xapa l.

25

sHlop

T.l.

5

SH

8/E Bat

12|
sx lop I

,( Rod

30

sx lop
,.,.:.i

' :::::: i:::: ::: : i: : : :.: i::

:r:i:iii.J::i ji:::::i:i:::l

::ti:::l:
::.i:lil:i
::ilii::l

E*
::ll'itil:i

:irl::t:::i

1 Pwilloporudamiamis
2 Pocilloootaverru@sa I
3 Prcillopora meandrina

4 Prcillopora evdouxi

5 Serialopora hvstrix

6 Sen'atoaota caliendrum

7 Stvlophon pistillab
::i:: iii,

i i.ii

8 Montipora (encrustino)

9 Montipora (submassive)

10 libntioora(olate/foliaceous)
11 Montiporavenu@sa

12 lilontiwra hispida

13 Montiwndisitata
14 Acropora(rilalel
15 Acropora (corymbose)

16 Acropora (dioitate)

17 Acropora branchino)
18 Acrooora (botllebrush)

19 Acropora palifera

19a Acropora aspera

n Astreopora ':N':S.:ii $:i

:::.:l:i:::

21 Porites (synarea) rus

22 Porites (massive)

23 Porites cvlin&ica i::i::r,:::i

24 Goniooora

25 Alveooora , .fi1

,ii:,ii',i,,:'li,F.. lff,,S'l$ifHfippFq9.r,,',,,:,,::i:.ri.,.,,,,:,i:,r,,':,:r,::

26 Psammoaracontigua iii-i i:'

27 Psammocora (submassive)

28 Psammocora (encrustino)

29 Coscinarea (submassive) i:i::i{

:i:::ir::ii:.:i:i:iiiFnmlly.:nC$lQ[e€.::i:i.'.:.ii':,:,:.:,.:,.::,::i''r.:.:::,,.r.:::r:i..:..:.:..r..'..:i;:::.'ltr'',,:'.r:',.

30 Pavonac*tus
31 Pavonad*ussata
32 Pavonaclavus
33 Pavona minuta

34 Pavona varians

35 Leptoseris (plates/encrustino)

36 Gardineroseris (submassive)

37 Prchvseris ruoosa

38 Pachyseris speciosa
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Table 5 (Cont)

(Note: "T.1." - Taunga l.)

L Kapa t
cl zs

oplsxlop

T.t

5

SH

8/E Back Roof

lzlso
oploplsHlop

39 Funoiidae

41 Hetwlithalinax -Nii
42 Halomitra rileus / Sandolitha rcbusta

: : ::.:.r.tI :::i;:j:t::iji:j:r:::'r:::.:::rJ : I.:.:::j:.:::;ll::
:ilHhuf .:'iiiii:ii:iii:ii:::i:jii:i:iiijinffi
iii::iit::i:i:iiiir:f art::ii:iiiii;iiiiii ::::l:i::r:i:::i::ii:l:l:

il:i:r::i:i:Li::r:ir:::::::::i:iijri:::::::

43 Galaea astreata

44 Galaxea frecbularis
45 Acrhelia honesens

6 Echinophvllia (plate/encr./fol.)

47 ltvedium eleohantotus i.r.iili.r.'i"s*)i'\\.*.ii-ti

4tl Pectinia oasnia

49 Acanthastrea

50 Lobphvllia {massive)

51 Svnphvllia (massive)

52 Hvdnwhon rioi&
53 Hvdnahora (massive/submassive)

54 lvlerulina ampliata

iii::i::i:i;:.:i:ititii::F$lttll$iiF'.'tr|f(|driijiliii:i:::i;,:,ili:i':i:iil,i:,ii,:'lii':,:,;;,liii:i:ir:li:li:l.i:iitlt.i.il:.ltiit:Xt:ii

j:::::

53a Caulastrea

55 Favia (subnassive)

55a Favia stelliaen
56 Goniastrea (submassive/encr.)

57 Platygyra / Leptoria

58 Oulwhvllia
59 Diploastreaheliwon
60 Leotretrea (submassive/encr.)

61 Cwhastrea

62 Echinwon
::

63 Euphvllia (massivel

64 Euohvllia ilrcoret

65 Plernvm einuosa F,\Ni$
66 Phwogyn lidfiensteini

67 Twbinaia (plate/foliaceous) N,N[\X-T.N+\\ i\,\hr$

68 Tubinaria (encr./submassive)
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Table 5 (Cont)

(Note: T.1." - Taunga l.)

s

4

DP

Kapa l.

25

sHlop

T.t.

5

SH

SE Back Reef

lzlso
op lop lss lop

iTn

69 Tubioora musi(n
70 Milteporatenella

71 Millepora exaes€l i:i:)l:::i

72 Stvlaster

73 Distichopon

n:::l::.i::::::i::::::::i:::::::::::::i:::::i:i:::::r:r:::::r:!:::::::i:i:::::::::::i:

97 Zoanthidae

:i;'i;i;iiiiit;iHHtilm:'tottln :,1l,.,.,:,.,:,.,',:,liii:,:,:,:,:,:

::i: t:ii:

74 Acanthaster planci

76 Linckia

77 Other starfish

78 Diadema selosum

7S Other sea urchins

'1r01iii;11:1,.HO,tolliUnd$tii.ii.t.i.:iij..i...iiiiiiiiiiii:iiiiljt'.,i.liii'i:.,i;i

81 Synaptidae

84 Tidacnacro@a
85 Tidacna maxima/squamosa

86 Smallbivalves

88 Padina

89 Halimda
90 Turf alqae Hlfsi$ss*
91 Turbinaria

92 Caulerpa

::::::::l::::::i

93 Seaorass

75 Acanlhasterplancifeedingscars
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3.3.17 Southem/Eastem Reef Banler :

Outer Reef (Sites 16, 10, 11, 15, 351
(Rebr to Figurcs 4c & 4d and Table 6l

Overuiew
An extensive reef platforrr that nrns primarily
east-west forsrs a disontinuous barrier south of
tbe main eomplex of reefs anil islands ofVava'u. Tte
reef system extends approximately 8.5 km fiom
Ovaka Islanil eastward to 'Euakafa Island and
continues ftiom EuniLi Island a firther 6 km to-
wards the east. The reefsystem flranextends about
7.5 km in a nortlpsouth direction, forming a barrier
along the east ftont. Altbougb f}ris re€f barrier is
largely erposed on the east additional reef develop-
mentonthe nortbeast pmvides some prutection-

Coral reeb
The reef flat of the souther:l reef banrier is c,har-
acterised by shallow reefrcck substrate withpatrhy
coral cover of $Wo or less, often made up of small
plate, corymbose or encrusting Aeopl colonies,
low clurrrps of the [mlqching Aunpru cBWo or
small massive Poritus, Coral cover is partiorlarly
low on the reef flat on f.ha northern sn{ 6f +he

eastern barrier (Site 16). Away ftom the reef fiont
the reef flatbecomes slightly deeper with sand anil
rubble patche5 6ad chqnnels, especially onthe wide
fringing reefplatbrrr south sf lrrelnfa Island (Sit€
11). llrese back reef zones often contain patches of
branching Aeopru and low massive Poritzs
mounds, In areas wber,e tbe leef fiont drops down
to arelatively sballow(3-4mdeep) tenae (e.g. Site
15), the short steep slope hqs bZOVo live coral
coven This is prinarily composed ofcorymbose and
branching Acropora, A. humilis, A- formosa, bviids
alrd Stiatnporo calicttdnun Dead standing Acz'o-
por''o and softcoral a$e oornmoL AtSite 16, the reef
slope ilmpped down to a sand terae at 4 rn, with
occasional Pontes mounds.

On much of t^be soutbe!:n banier +he upper reef
slopes gfaaluaUy down to a natllo\p tenace. Liw
coral oorrcr on fhe upper slope ranges from mod-
erate, variable cove t of Z$$Voto consistently hi gh
oo\Dr of 6A4Mo.Ihis coral cor,€r is mostly com-
posed of branching, small pbh, corlrurbose and
d$tsto Actopol colonies. Other oouunon corals
include Pocilloporo uerrumo, encrusting and
&liose Modipotw, Stylriplwv- pistilloto, Sqipto-
pru, Plafigyro and ocasional soft corals. Tbe
upper reef slope at Site 85, in partiorlar, has high
mral cornrage and a dirrcrse coral ommunity. In
addition, tho sits is topographically complex
because ofits steep yqllc snfl infptvgning chqnnels
tbat have rubble slopes at their lower end. A ilis-
connected patrh reefof similar eiharacter ocurs just
offthe main reef,

Tlre reefsl,ope oftre nortbern end oftbe east-facing
banier (Site 16) is notably depauperate, with only
LM ot less live coral cover primarily consisting of

Acl,pol and Symphyllif,.Tto steep upper sl,ope is
oftenvertical and composed mainly of dead reefrock
and large patches of soft coral (,Sorcop/r.ytan). At
8-12 m depths, agglomerations of branching coral
rubble and large block rubble fl6rninqte the lower
slope. I\no Acantlnstq planci were seen in 'r'rie

area.

In contrast, tb middle and lower slope oftbe south-
ern reefbarier drops down somewhat steeply to a
sand and nrbble bottom at about 20 m deptb" On
much of tbe lower reef slope, espeo el ly towards the
east (Sites 11,10), tb coral corurrunity exhibits
evidence ofAnnthoster flonci damage. These areas
often bave live coral over ofonly fAWq or at most
upto40Vo.Inconhast this slopehen large areas of
dead standing coral colonies gpwn orler with turf
algae and ercrusting algae. Soft corals'ar oorrunon.
Dozens of Awnlhasbr fr,eding scars were noted at
Site 10 and a few at Site 11. A total of 7 Amttlwster
planci werc acfirally seen at Site l0 and 2 werc seen
at Site 11.

The live coral corrcr of the middle and lower slope in
these areas is made up of a mixed coral corrmunity,
incluiling bushy, co4rrrbose and bottlebrush Acro-
pru, &ria,tapro; Stylnplwz. pistillafu; occasional
large pate;bs of fuhimpro: fungiids; miscelaneous
frviiils ard, Nwopm. A large number of otber corals
were rccasionally or rarely encountered. Sand and
rubble patdes an interpersed among tbe live and
dead coral, witboccasional dutes of Holbnpl.rlsand,
and coral nrbble near th" bottom oftbe slope.

Tbe west facing portion of the southem banier
(Site 35) did not sbow any evidence of Am,nthastq
{rmage snfl hqs high coraf cover and diversity
thm'rghout tbe site. Tbe reef ft'ont dmps offfairly
steeply, fomdng sslls il places. Tbese areas have
primarily encrusting, foliose and plate gxowth
foms of coral Eriept bt Aanrrpol Wliferu alrd
Poritcs rws, most of the corals are only occasional or
rare. Below tbe steep rcef ftront, the lower slope
forms a serires ofhard substrate ridges separated by
sand and rubble chqnnels. Coral cover is high.
Halitnpdo algae is comno o. slrd, Halhndo material
forms a nSor component of tte sand. Tbe coral
ridges extend gradually dowu-slope and coral cover
deoeasee at depthsbelow 20 uu Coral coner on the
ridgee is primarily open branched Acroprw, A.
pJifav, firngiids, Acrh elio Intwsens, Styloplwtt,
Pocilloporo verrufrlso, eDcnrsting frviids.

3.3.18 Sqrthem bland Reefis (Site 361
(Rehr b Flgure 4c and Table 6)

Overuiew
About 15 smallislands, bothlsw islnnds (sand cays)
and high islands, and numenus reef patcbes anil
shoals ale scatt€md acnoss rho open soutbern
waters ofVava'u. AUof tbe islands are zurrounded
by ftinging reeft, which are generally exposed to
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stnong wind and wave actiorL Ihe leeward (west)
side ofone island, Fonua'ong'one, wag suneyed.

Coral ree{s
the sballow reef flat arcund Fonua'one'one is a
sourud platforrr apparently zubject to considemble
wave activity. The upp€r reef slope supports up to
SOVo lnve coral cwer. lbis cover is in patc;bes
predominrntly made up of plate aarl oor5rmbose
Arrlipnw, and some large areas of eoft coral oowr.

fhe nain reef slope dmps offsteeply with a geriee

of spur and gnove Srmations, and some gnooeas,
with vertical qrnllc smd flat bottoms, apper
ca4ron-liLe. Coral corer is high ranging ftom 80 to
LAWo on the slope. Species diwrsity is also high
Abundant and common corals include corlrmbose,
plate and buehAcnoporo;.L phferu; hniastru;
Otyport, Fttttgio; Peil.lnporu uarumoi e:ncrusting
and plate Mmtipuv; Stybplwru; Symph.ytlia;
Myed.iumendFonsite*.,
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Table 6 Species lisls forSia6s 10,1r, 75,16,35 and 36

Sl= Southern lsland

SodhsnJEaatem Ouler Barrler Rer

ro I tt |tul 16

sHIopIsnIoplsnlsxIop

f
35

sx lop

8. l. Roef8.

36

sn Iop
sh;.crlHFii:iiii;iii1l

..:.l:..:::.jiii::Femllti:f,iffilbffiffia..:-illj:t:,:i:irtiri,i:iiii'i.:iiiijii..,.i.i.:!:!i!:!:i:ti::,i.i.i.,iiii.i.:i:i:iri.l

':ri

1 Prcilloporadaminrnis
2 Prcillwora verruoosa

3 Pocillopom meandrina

4 Pocillowra eydouxi

5 Seriatopora hystrix

6 Seriatopora caliendrum

7 Stvlophora pistillaE

,::::i:::|,::if::,*mry:**i4p9aue,ii:::::::r::i::::.:,,,',t,1:l:,:i:.:,:ii,i:j':,:i.'j.!::i::.ij::..;l:ii.;l:i:,i:|':,'.i'i.

iiililr8 Montipora (encrusting)

9 Montipora (submassive)

10 Montipora(olate/foliaceous)

11 Montipora verru@sa

12 Montipora hispida

13 Montipora dioitata

14 Acrooorablalel
15 Acrooora (corvmbose)

16 Acropora (diqitate)

17 Acropora (branching)

18 Acropora (bottlebrush)

19 Acropora palifera

19a Acropora aspera

20 Astreopora iiil:l

21 Porites (svnarea) rus

22 Porites (massive)

23 Porites cvlin&ica
24 Goniown
25 Alveopon i:itiii

::! .i:i:i

26 Psammoaracontioua

27 Psammocora (submassive)

28 Psammocora (encrustinE)

29 Co*inarea (submassive)

riitF

30 Pavonacetus
31 Pavonadecussata

32 Pavonadavus
33 Pavona minuta

34 Pavona varians {
35 Leptosaris (plates/encrustinq)

36 Gadineroseris (submassive)

37 Pachyseisrugosa

38 Prchvseis soeciosa
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Table 6 (ConL)

SouthonVEslom Oul

ro I tt |tul
sxloplsxloplsxl

or Banbr Fet

,, 
tlo, 

I ."
35

lot

S. L Roetg.

36

sH lop

i.iii'i'i'iii'.l::Fiilli:;f.trnqf,ua......:j..:r:,:::ii:l:::.i.rr:.i.i....,.ili.i.i;tit.i:ir....itiil,i,i,i.....i
.::: :.:.i: :::::::::::::::.:.::

39 Funqiidae

41 Hemolithalimax

42 Halomitra pileus / Sandolitha robusla

ii4o,il:.ii;li::il UhilildCs"tf[{::llvffiI:.::::.i.:.:..i:ii.iiii,i;,,',.,,.:::::iii,ii:ii'ii,,,i,,,:,i

UAsT:.::i'll,l:llli

43 Gala,vea astreata

M Galaxeafascicularis

45 Acrhelia horrcsens

,:.:.1:,:,Fnrniry:t:p*Unlffi;:;ii,:ii,;.;,;,rl.;,,,;;,:.:,i:.:::-;.:.:;l':;;:;.:.l;:l;.:;.iii,,''.i,.,:,:.:.''ii". iiili:

: 
: 
:: :: : : 

:: 
: 

: 
: 

: 
: 

: 
: 

: 
: 

: 
: 
:: 

I 
: j : : ::: ::: l

46 Echinophvllia(olate/encr./fol.)

47 fulvcedium elephantotus

48 P*tinia paeonia

49 Acanthastrea

50 Loboohvllia (massive)

5l Svmphvllia (massive)

i::f::l:;:li;:l,l::lFim|!.i:Uiidinffiaii;ii.iri!:.:::;:t:j:i:.:.i.:i:i:i:t::i::i:iij:iilit:::ii::i:;i:l.l'l:::t:;,t:,:i::,.::..:t:1,

52 Hvdnophora rioida

53 Hvdnophora (massive/submassive)

54 Merulina ampliata

53a Caulastrea

55a Favia stellioera i::iiii{;:r

56 Goniastrea (submassive/encr.)

57 Platysvra / Leptona

58 Oulophvllia

59 Diploastrea heliopora

60 Leptastrea (submassive/encr.)

61 Cvphastrea

62 Echinopora

63 Euphvllia (massive) i:ti

64 Euphvllia ancorEl

65 Pleroevra sinuosa ill:ifl

66 Phvsogvra lichtensteini

67 Turbinaia (plate/foliaceous) !'::i'.tii

68 Turbinaria (encr./submassive)
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il ir'.iiir'ii::ti it1:ii:::i: it

69 Tubioora musica

70 Milleporatenella iiitii..,\i$tiiilt:i'iii r.i

71 Millepora exaesa

72 Stvlaster

73 Distichopon

87 Zoanthidae

i:'Hh

74 Acanthaster planci

76 Linckia $N\tl
77 Other starfish ffiffi
78 Diadema setosum llril:il\ls:ffi t*

79 Other sea urchins

.ii;..'i.i.itHl umffi..:.li,i',i,',iiiiiiii..l'::i:i:iiiiii.i::iiriiiiiii:,i ii$,$s*Nm Wffi
8'l Svnaolidae

;l2.::ii:ii.::i:i tfiffi Do'.tl1...!.!siI:;':i.:..iiilii.i.iiiiiiiiliii.i:iii.iji:'ii..,ir.,'ii

r:isttelfn 
'1frtn[itn,,no46gg1,184 Tidrcna croea

85 Tridrcna maxima/seuamosa iiirijit$tl$irr.ir'nili:.ji :::::::::::+:::l{.]tili:..:ia\

86 Smallbivalves

88 Padina

89 Halin&
90 Turf algae W
91 Tutbinaria

92 Caulerpa

lisiilililililiiiiil.'iiliiiiiililii.i.il,liii.iil.

93 Seaorass

:l:l:l:ll;:l::,:::ii1:iiiffiiF::i;irn ,l:,.iiiiti.,.'i:i:t:..t;t'...j.il:il:il:i::j:l.i:ii:;!l::l.:ll.::l:.:.:.1.ll:.:::
ll:i 

[:::i 
::.iiiii :': :,:.:l:,i.:::':'i

75 Acanthaster p/ancl feedinq scars ffiNN\} ffi
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4. Discussion

Bgsting inforrnation on t^be coral reefs ofTbnga has

been s:ummarised elsewhere (JNEP/ILCN 1988).
lbis source notes that, although coral reefr are
widespread in Tbnga, reef sunreys and researe.h
have been sporadic and limited. Some fieldwor& on
tbe coral reefs ofVava'u was can:ried outby Dawson
(1971). Cbesher (1984a; 1984b) investigated por-
tions of the reefs as part of a pollution soun@s
survey "nd a black coral suniey. Based on the in-
fomation contained in these sunreys, tbe use anil
conditions of the coral reefs of lbnga were briefly
summarised in a furtber report (Cbesber 1985).

Based on tto results sf this suwey, the coral reef
comrrrunities of Vava'u can be categorised on the
basis of diversity and live coral oorrcr (Figu-nes

4a{). In general, sites of lower diversity and/or live
coral cover occruneil near tlre main land rnass of
Vava'u Isla-nd and in the easter:n portion of the
sunrey alea. Sites ofhigher coral cover and diver-
sit5r were more generally found away from the maj or
islends and in the wester:n portion of tbe suney
area. However, for the most paft, tbe complex of
ree& and islands ofthe Vava'u area exhibited a mix
of coral comsrunities of moderate diversity and
moderate live coral cover with no major patterns
evident.

The cunent suney indicates tbat tbe coral reefr of
Vava'u appear to be a mix of healthy, degraded and
reovering neef communities. Degradation of tbe
coral reefr is a result of both natural anil hunan
influences. Nahrral sounoes of degradation include
tbe effects of wave activity resulting from cyclones
and storms. Human desbmction and degradation of
tlre coral reefs of Vava'u result directly from the
breakage of coral during fishing activities and
indirectty from the input of inmased silt and
possibly chemicals (e.g. pesticides) and nutrients
into fte lagoon from land-based activities (Chesher
1984a; 1985).

The occumence of Anrthaster fl.arci, Diaderna
urchins a.nd dead standing coral can be mapped
based on the results of the present zuwey and
earlier suweys (Dawson 1971; Cbesher f985)
(Figures 4a-d). Ttre presence of these indicators of
reef dishubance, not surprisingly, parallels the
state of the coml reefs: tbe dishutance factors are
concentrated near land and in the eastern reef
areas wbere coral diversity and live coral coverwere
found to be lowec

Ilre lack ofinformation on rhe corals and coral ree&
of lbnga, and of Vava'u in partiorlar, was high-
lighted by the number of coral genera or species

encountered which have not been recorded for
lbnga based on dishibution maps inVemn 1986).

Subjectto confirrrationby a coral taxoasmist tbese
records provisionally include fuiatoptw lrystris, S.

uJiendram, Sanddillw rohrst4 Aelalia lnnpmw
Pectinifl Wconia" MeruJfun amfl,iafa, Oulnphylli+
nidmsnen lwliaprq fuphyll,tq E. anary PlerWtu
sirurma, PlrysWru li&rensbini, fubiryv rusiu,
Millnpv bncll.o and M- qneso. Ivtore thorowh field
stuili& by a qualified coral taxonomist will undoubt'
edb'lead to additional cor:al genera and species being
reordedforlbnga

Althougb the genus C,oni.opru. and the closely re-
latnd Nveoporrr wene apparently the rnain target
species for the coral banrest operations, i:he present
sunrey revealed thnt both of these genera arle very
rulcommon on the coral reefs ofVava'u (Thbles 1{).
1lre single site at which Goninporo wzrs corrmon
had extensive damage to the Cioniapora colonies.
On the otber band, nrassine Porites colonies, tbe
other coral genun apparently being collecbed for
export, is relatively oommon on the coral reefs of
Vava'u and is abundant in some a.reas (Tbbles 1-6).

lhe 49-hectare Pangaimohr Reef Resen'e is one of
Eeven protected areas in lbnga (SPREP 1993).
Thrce additional marine protected a-reas harre been
proposed for ttre Vava'u gnup, zurrounding the
islands of T\r'ungasika, Maninita and Vaka'eihr
(Kelleber & Blakely 1995).

Altbough not a prinury objective of this survey, the
infomration gathereil in this fi.rlst area-wide in-
ventory of the coral reefs ofVava'u forms part ofthe
basis for mone comprehensive coastal manage-
ment planning forVava'u, especially if resounoe-use
inforrration were gatber"ed to supplement the sur-
vey Inpartiorlar, the results couldbe used to assess
the value of tlre proposed protected a.reas and iden-
ti$ additional sites from among the especially
diverse and healthy coral reefs ofVava'u that merit
protection Protected areas can be supplementeil by
other forrrs of marine nesounoe and area manage-
ment tbat help to ensune rresource sustainability.
Maintenance of healthy reef zones is important
because tlrey may be seming as "seed areas' that
assist in t.be neoovery of arsas subject to various
forms of degradation

42



5. Gonclusions and recommendations

llre coral rcefs ofVava'u support a miv of he.althy,
degraded and recovering coral cornmunities, Sourus
of reef degradation include both human-induced
and natural fac'tors, although there may be so"'e
rynergistic interaction between thenr. Euman-
indued degradation includes lnnd-based pollutants
(sediment pesticides, otber cbemicals, nutrients,
etc.) and nesounoe exploitation (partiorlarty de-
shlrctive ffshing practies wbereby coral colonies
an destrroyed). Nahrral factors include cydone
damage, infestations of the oral+ating cro\r'n-
of-tboms starfsh (Aca,ntlwstq ploncil and infest-
ations of tfu Dindcmr, *aunchin.
As elsewhere in the South Pacifig the coral reef
hahitat is tbo basis ftr inshore fisbsries and pm-
vides otber rnaterials and sendes to the people of
Vava'u. Tbese include pmtection ftom stomr and
cyclone warrc action, a sout\ce of sand and aggregate
material and a recreational atfiaction for tourists
and residents. The coral colonies of tbe reefs of
Vava'u themselves forrr the essential building
blocks of the reef, tbe |iving habitat for reeffish and
invertebrates anil tbe basis of the beauty a-ud
omplexity of a reef which attracts tourists and
divers. Legally, tbe coral lee$ of Vava'u and their
resourtoes are the pnopefty of the Kingdomoftbnga
and its people and are thus to be used wisely for the
benefit of everyone.

In general, there6re, it is impossible to justi8'the
removal of coral colonies for the short-tersr econ-
omic benefits of a oommercial enterprise owned by
a few individuals. Howeve4 if a strict pemitting
systeq based on a speerfic inventory slnd rnen-
agement pla4 and with ftequent monitoring and
surveillaroe, wene imposed, the removal of limited
numbers of reef corals might be allowable. None-
theless, the results of this srlrvey reveal '\qt msny
ofthe coral comrnunities ofVava'u are undersh€ss
due to a series of human-induced anil natual
factors.

Itis tberefore reommended that:
1. Tbs hanres""g of live coral not be allowed on

tbe coral reeft ofVava'u.
2. If harvesting of lirre coral is pmposed for any

reef anas h Ibog", tle proposal shoulil be
subject to an Environnental Impact Asse$s-
ment rnd sbould be enaluated usrng the
Envircnurental Guidelines for Coral Hanrest-
ing in pnparation by SPREP.

3. Tbe renrlts of tbe suryoy sbuld be used to
iilenti$ potential coral reef reservos and mar-
ine park areas forVava'u.

4. In the long tern, tbe developmeut of a com-
prehensive coastal management plan forVava'u
is requfu€d to ensure tbe consen'ation, man-
agement and zustainsble use of tbe coral neeft
and reef resounoes ofVava'u.
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