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EXECUTIVE SUMMARY

?? Reef Check surveys were carried out by CCC volunteer divers in the Mamanucas
region, Fiji a the same locations over a two year period (2001-2002) as part of the
‘Fiji Reef Conservation Project’ (FRCP).

?? Data was collected on anthropogenic impacts, benthic cover and a number of target
reef fish and invertebrates at 22 Sites.

?? The results for benthic cover have been reported and discussed with reference to two
cora bleaching events. The fird, in early 2000 was severe and resulted in sgnificant
loss of hard cord cover in the Mamanucas region. The second smaller event occurred
in April 2002.

?? Data reported here indicates that mean hard cora cover has amost doubled between
the two survey periods from 14 % in 2001 to 27 % in 2002. There was a
corresponding decrease in the amount of reef rock recorded by divers.

?? Benthic data suggests that the reefs of the Mamanucas region are recovering well
after the ddeterious effect of cord bleaching in 2000. The smdler bleaching event of
2002 has not sgnificantly atered the amount of live hard cord in the region.

?? Data collected on target reef fish and invertebrates has highlighted the apparent rarity
of some species in the Mamanucas dthough further information is required to
confirm their scarcity. Crown-of-thorns sea stars (COTs) were recorded but at low
levels

?? Future CCC Reef Check surveys in the Mamanucas (2003 and beyond) will provide
evidence to determine whether the data presented here is pat of an ongoing trend in
terms of cora recovery.

Cora Cay Conservation - October 2002 2
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1. INTRODUCTION

Hji is one of the wedthiest countries in the South Pecific. The nation's wedth is partly
atributed to its extensve marine resources, which generate sgnificant revenue through
tourism and fishing. Fiji's marine environments are aso an important source of protein
for the loca population. The country is made up of approximately 844 volcanic idands
and is dominated by the Viti Levu and Vanua Levu platforms which account for 87% of
the total land area (Vuki et al., 2000). Fiji has a moderate tropical climate which, over
time has endbled the deveopment of extensve cord regfs around dl of the nation’'s
idands.

Although the tropicd forests and cord regfs of Fiji ae of vitad importance both
ecologicaly and economicdly, they ae under threat through rapid economic and
population growth. Fji's naurd forets ae now serioudy threstened from land-use
converson activities such as logging and agriculturd development (Spalding et al, 2001).
Similarly, the countries cora reef ecosysems are being adversdy affected by a range of
anthropogenic ~ activities  including  over-fishing, dedructive fishing, sedimentation,
eutrophication and pollution. This has resulted in extensive loss of cora reef habitats and
the inducement of coral diseases. Recent cord bleaching events and storm damage have
synergigticaly exacerbated these effects to reduce reef hedth further (South and Skelton,
2000). Such impacts represent substantial thrests to the ecological balance and hedth of
reef ecosysems on a variety of temporad scades If left unchecked these impacts will
ultimately lead to reduced financid returns for coadd communities and other
gtakeholders who rely on fishing and marine-based tourism for their livelihoods.

1.1 Background

The Mamanuca Idands in western Fji (Fig. 1) have been the focus of tourism
deveopment in Hji for many years (at leest Snce the mid-1960s). The tourism industry in
Fji is veey much aware of the vaue of consarving the cord reefs and fodering
sustainable devel opment.

At the invitation of the Fji Vistors Bureau, the Ministry of Tourism and Transport and
other stakeholders, a small delegation from CCC vidted Fiji in December 2000 to attend
the annud Fiji Tourism Forum and enter into discussons with the aforementioned
paties. As a result, the Forum passed a resolution enlisting the services of CCC. In
March 2001, the FVB and other project partners sponsored a CCC follow up visit to Fiji
to continue discussons. One dgnificant outcome of this trip was the dgning of a
Memorandum of Understanding between the Ministry of Tourism and CCC, which
formdised arangements for the ‘Mamanuca Coral Reef Conservation Project — Fiji
2001' (MCRCP). This pilot project was carried out between June and September 2001.
(see Harborne et al., 2001) and its success led to the inception of a much more expansve
series of activities collectively known as the Fiji Reef Conservation Project (FRCP). The
current project started in March 2002 and is initidly expected to run for three years until
March 2005 (as stated in a Memorandum of Agreement between CCC and the Fijian
Department for Tourism, Trangport and Aviation, with collaboration with the Mamanucas
Hoteliers Association signed in December 2001).

Cord Cay Conservation - October 2002 3
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Figure 1.

1.2 Aimof thisreport

(& The Fiji idands, showing the prgect area (dashed line) for the MCRCP.
Source: Fiji Vis

itors Bureau. (b) Mgor idands with the Mamanucas.

This report compares Reef Check data gathered from the Mamanucas Cora Reef
Consarvation Project in 2001with that collected exactly a year later in June/duly 2002
during the FRCP. The compaison will highlight any dSgnificant differences in fish,
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invertebrate and benthic population characteristics between 2001 and 2002, and in SO
doing offers an ingght into potentid changesin reef hedth over thistime span.

In February 2000 there was a consderable bleaching event which decimated many of the
shallow water coras around the Mamanucas and across the wider Fiji area (South and
Skdton, 2000). A minor bleaching event was aso observed on many Fijian resfs in May
2002. Water temperatures in the Mamanucas reached 31°C during April 2002, the
threshold temperature a which many cords are thought to become most susceptible to
bleaching (Brown, 1997). Reef Check data for 2002 was collected just after any effects of
elevated water temperatures were noticed in other parts of the archipelago.

The combination of data collected after the 2000 event and directly after the minor event
of 2002 will give an indicalion of the rddive hedth of cords for the Mamanucas in
relation to the bleaching effects.

Cora Cay Conservation - October 2002 5
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2. REEFCHECK
21 Overview

Reef Check® is the largest international cord resf monitoring programme designed for
non-professona divers to assess reef hedth. The organisation recently published a five-
year report summarising the results of surveys a more than 1500 reefs (Hodgson and
Liebder, 2002). Reef Check surveys generae reaivedy smple but useful quantitative
information. Five types of data are recorded:

?? Physicd and anthropogenic factors (Site description sheet)

?? abundance of commercidly important fish

?? abundance of target invertebrate taxa

?? percentage cover of substratum types and components of the benthic community
?? obvious anthropogenic impacts.

The FRCP has modified the standard Reef Check protocol to collect more detailed data
(giving grester taxonomic resolution) and hence provide a better assessment of reef
hedth. Such modifications are possible because dl CCC volunteers on the FRCP receive
more intengve training than regular pleasure divers who undertake Reef Check.

2.2 Method

The dandard Reef Check survey protocol utilises transects a two depths of
gpproximately 3 and 10 m. During the FRCP al transects were carried out a 2 and 10 m
as a most dtes, the reef community in the dightly shdlower waer was more
representative of Fijian reef sysems. Along each depth contour a 100 m transect was
deployed. Four replicate transects, each 20 m in length were surveyed dong the 100 m.
The replicate transects followed the designated depth contour in sequence but the Sart
and end points are separated by a 5m space (Fig. 2). Therefore the distance between the
gtart of the firgt transect and end of the last transect was 20+ 5+ 20+ 5+ 20+ 5+ 20 =
95 m. By collecting data from each of the 20 m sections, four replicates were collected
per survey, dlowing the cdculation of a mean vadue per transect and hence more
powerful Satigicd andyss.

Five types of data were recorded via three surveys dong each transect line at each depth.
Firdly, a dte description sheet was completed which included locations, anecdotd,
observationa and higtorical information and other data.

Secondly, four 5m wide by 20m long transects (centred on the transect line) were
sampled for commercidly important fish, for example those typicdly targeted by
fishefolk and aguarium collectors. Fish were only counted if they were less than 5m
above the transect line, giving a survey area for each transect replicate of 20 x 5 x 5m =
500 n’. CCC volunteers in Fiji recorded data for more fish species than specified by the
gandard Reef Check protocol. Divers on fish surveys remained dationary a the start of
each replicate transect for three minutes and recorded target fish in this time. This method
ensures minima  disurbance to the fish population dlowing reef fish to resume ‘norma

! Further details at http://www.reefcheck.org

Cord Cay Conservation - October 2002 6
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behaviour’. The divers then swam dowly dong the transect to the next 5m mark and
repested the process every 5 m until the line was completed.

Thirdly, four 5m wide by 20 m long transects (centred on the transect line) were sampled
for invertebrate taxa typically targeted as food species or collected as curios. Quantitative
counts were made of each species. In addition, the invertebrate surveyors noted the
presence of cora bleaching or unusua conditions (e.g. diseases) dong transects.

Findly, four 20m long transects were point sampled a 0.5 m intervas to determine the
subgratum types and benthic community of the redf. The diver noted down the
subgtratum type directly under each point 50 cm apart. The standard Reef Check protocol
lits the benthic substratum into 11 categories (hard cora, soft cord, recently killed
coral, dead cord, fleshy seaweed, sponge, rock, rubble, sand, slit/clay and ‘other’).
However, CCC volunteers recorded hard cords to lifeform levd (dong with target
goecies), soft cords to lifeform level and five caegories of agd cover (mixed
asemblage, cordling, Halimeda, ‘macro’ and ‘turf’). Findly, the substratum surveyors
recorded cord damage from anchors, dynamite or ‘other’ factors and trash from fishing
nets or ‘other’. Divers rated the damage caused by each factor using a 0-3 scale (0 =
none, 1 = low, 2 = medium, 3 = high). All data were trandferred to specidly designed
recording forms (see Appendix 1 for examples).

[}
—_

Depibhim’io

5m spacings

Substratum linetransects

Distance from shore e

Figure2.  Schematic diagram showing the pogtion of the transect lines during a Reef
Check survey. 100 m transect is divided into four 20 m replicates so area of
each belt transect is 20 x 5 m = 100 n?
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This report documents the results of reef check surveys, comparing data collected in 2001
and 2002. The particular relevance for the collection of this data was the occurrence of
the magor bleaching event in 2000. Data presented here gives preliminary informetion on
recovery rates of benthic communities affected by bleaching and the subsequent effects
on the community dructure. All information will be made avalable to the globd (Reef
Check) and nationa databases, hence increasing the impact of the project.

1.3 Surveyscarried out

Between the 18th of June and the 12th of July 2002, the Fiji Cora Reef Conservation
Project (FCRCP) completed 23 Reef Check surveys. Of these, 22 surveys were carried
out a gtes visted by the Rilot Phase of the FCRCP which were resurveyed to check on
the change in reef hedth over the year that has passed dince the origind surveys were
carried out.

The locations of the Reef Check transects carried out are shown in Figure 3 and Table 1.
Note that because of limited reef development below 6m, most of the transects were
completed in the ‘shdlow’ depth band (3-6m) defined by the standard Reef Check
methodology. Deeper transects were generdly redtricted to plaiform reefs or the Outer
Maolo Barrier Reef where reef development was more extensive.

Table 1. Sites revisited in June and July 2002 of the MCRCP. See Figure 2? for the exact location of
each site. Reef complexes: MA = Mana Island; NO = Namotu Group; IM = Inner Malolo
Group; OM = Outer Malolo Group; NA = Navini Island.

Sitecode Sitename/ General location Reef Depth
complex (m)
RCA 1 Cousteau Rock IM 5
RCA 2 Castaway house reef IM 5
RCA 3 RunnersBeach IM 3
RCA 4 Castaway wall IM 4
RHM 1 Mothiu (Honeymoon) Island IM 5
RIB1 Inner barrier reef (Castaway Cut) oM 3
RIB2 Outside of inner barrier reef closeto Waidigi Island oM 1
RIB3 Outside of inner barrier reef, south west of Qalito (Castaway) Island oM 3
RMI1 Wilkes Passage NO 20
RMI 3 Outer barrier reef closeto Namotu (Magic) Island NO 6
RMI 4 Outer barrier reef closeto Namotu (Magic) Island NO 135
RML1 Malololsland IM 7
RML 2 Malolo Island IM 4
RML 3 Malodlolaila IM 6
RNA 1 NayauulLevu oM 3
RNI'1 Navini Island NA 5
RRA 1 Raviniyake (closeto CCC base) IM 3
RRA 2 Raviniyake (closeto CCC base) IM 4
RSF1 Sunflower oM 14
RSF2  Sunflower oM 4
RSM 1 Supermarket MA 8
RWI1 Waidigi Island IM 6

Cord Cay Conservation - October 2002 8
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3. RESULTS

3.1 Quantitative assessment between 2001 & 2002

A summary of the parameters recorded aong esch transect line during the Reef Check
urveys in 2002 are shown in Tables 2, 3 and 4. A grgphicd summary of dl dtes
combined is shown in Fgures 4 - 7. An overdl increase in coral cover was recorded,
from 14 % in 2001 to 27 % in 2002. Figures 6 and 7 show a comparison of the mean
benthic cover recorded during 2001 and 2002 surveys.

All gdtes surveyed in 2002 had greater percent cover of non-Acropora coras than
Acropora cords (means of 19.86 % and 7.36 % respectively), with the exception of
Navini Idand. The highest cord cover was recorded on the two Sunflower transects
(means of 49.38 % and 51.26 % tota cover) which was dso found in 2001.

The increase in mean total cord cover (non-Acropora and Acropora combined) between
2002 and 2001 suggests that the region has recovered dightly from the bleaching event in
2001. An increase in cover was dso shown by both non-Acropora and Acropora cords,
norAcropora increased from 10.7 % in 2001 to 19.9 % in 2002, whilst Acropora cover
more than doubled, from 3.0 % in 2001 to 7.4 % in 2002.

The 2002 surveys showed a smilar amount of alga cover to the 2001 surveys (25 % and
27 % respectivdy) including mixed assemblage, cordling, Halimeda and Macroagee.
Sponges and soft corals were rarely seen on the transect lines (both had mean coverage of
2 %) and no zooanthids recorded at dl. The habitats surveyed in 2002 were very smilar
to those surveyed in the previous year. The subject of inter-year differences in the
habitats surveyed is discussed in the accuracy section later in this report.

The mogt abundant fish seen were fusliers (Caesionidag) and surgeonfish (Acanthuridee)
with mean abundances of 16.1 and 9.9 per 500nT respectively. Surgeonfish were
generdly common on each transect but fudliers, as schooling fish were  patchily
digributed. Hence this family was recorded as abundant a some locations (mesan
abundance of 1625 on the fird Sunflower transect) and absent a others. Butterflyfish
(Cheetonitidae), ‘other parrotfish’ (Scaridag; not Bumphead) and snappers were the only
other taxa with a mean abundance grester than 1 individud in 500nT. Significantly, no
humphead wrasse (Cheilinus undulatus), bumphead parrotfish (Bolbometopon
muricatum) or barramundi cod Cromileptes altivelis) were seen on any of the surveys.
These are targeted by fishers and aguarium trade ®llectors (barramundi cod only) and are
likely to have been ‘fished out’ in the region.

Mogt of the invertebrate taxa targeted by the Reef Check surveys were rardy seen in
ether year. However, the number of Diadema urchins decreased sgnificantly between
2001 and 2002 (mean of 9.0 per 100n¥ in 2002 compared with 24.9 in 2001). Again, in
2002 these were patchily distributed and ranged from 37.2 per 100nT at Castaway House
reef to none a Magic Idand and Sunflower. All other taxa had a mean abundance that
was less than 1 individua per 100 n?. The commercidly important sea cucumbers and
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cdams rady seen during 2001 surveys were seen even less frequently during 2002.
Lobsters and squid were not seen a dl during the 2002 surveys, and only a single reef
octopus was recorded a Castaway East. A smilarly low number of crown-of-thorns sea
sars (Acanthaster plancii) were seen during 2002 as compared with 2001 (mean
abundance of 0.14 per 100n? as compared with 0.11 in 2001). However, no triton
trumpet shells (Charonia tritonis), a natura predator of the cordlivorous COTs were
seen. Also, no cordlivorous Drupella gastropods were recorded on surveys.

3.2  Accuracy Assessment

As no permanent markers of the transects were used, two sources of error are apparent
when comparing the 2002 data with that of 2001. GPS points were taken over the dtart
and end points in 2001, and in 2002 when the dtes were revidted using these GPS
readings. Dive teams were dropped in as close to the origina points as possble.
However, due to severd factors, including adverse weather conditions and currents, this
was only possble to within about 10-15 metres in some cases. It would be very difficult
to drop divers in on the same point that was used as the start point from the year before
unless the start and end points are permanently marked underwater.

Smilarly, it would be difficult to know exactly how the measuring tape was laid in 2001,
and tha the bearing of the line may be dightly different without submerged markers. As
a reault, dl transects will have probably been taken adong a dightly different line in 2002
to tha swam in 2001. In light of these factors it is highly likdy that the data collected will
be valid for a gross tempora comparison in benthic cover and fauna abundance. Data
were collected dong the same depth contours a al gStes in both years, and trends in
increased coral cover existed at over 80 % of the Sites visited.

Coral Cay Conservation— August 2002 11
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Acropora (%) Hon-Acropora (%) Soft Coral (%) Sponge (%) Algae (%) Recently Killed Coral (%) Rock (%) Rubble (%) Sand (%) Other (%)

RCA1 053 3063 0.00 0.00 2125 0.00 250 1563 2875 | 083
RCA2 0.00 1433 0.00 063 935 1.88 10.00 1125 2185 | 3083
RCA3 0.00 2250 0.00 063 4375 0.00 933 813 1375 | 188
RCA4 553 0.53 0.00 063 3813 063 11.38 14.38 2438 | a7s
RHM1 18.75 2313 250 063 27 50 0.00 1125 0.00 000 | 1625
RIB1 11.38 12.50 0.00 125 1938 1.25 2063 250 2875 | 188
RIB2 1313 27 50 313 1.88 2563 4.38 2063 313 0.00 053
RIB3 625 7.50 0.00 0.00 1375 26.25 313 250 4063 | 000
RMI 0.00 26.35 1375 0.00 4375 0.00 625 0.00 000 | 1000
RMI3 375 2063 0.00 813 1875 063 2250 0.00 2250 | 313
RMI4 053 2250 11.83 5.00 5063 1.25 4733 0.00 063 313
RML1 1438 2553 250 0.00 10.00 0.00 1063 375 1933 | 1375
RML2 063 3063 0.00 1.88 3188 1.25 125 938 1438 | &7s
RML3 053 2433 0.00 250 250 0.00 29.38 10.00 1063 | 2000
RHA1 19.38 2053 1.25 313 1250 4.38 26.35 1.88 1000 | 0.0
RHI 2135 1875 £.55 1.88 2125 5.00 513 125 183 | 1375
RRA1 053 14.33 0.00 125 35.00 063 10.00 875 2875 | 083
RRA2 433 188 0.00 063 3250 1.88 10.00 27 50 2063 | 083
RSF1 1313 3625 063 0.00 2375 0.00 0.00 750 000 | 1875
RSF2 2438 26,33 1.3 0.00 250 1.25 15.00 250 1000 | 1583
RSM1 0.00 2313 063 1.88 3938 0.00 2138 0.00 813 5.00
R 250 £.25 0.00 1.88 16.25 063 875 37 .50 2063 | 583
{EE‘:;;E} 7.36 19.86 2.05 1.53 24.52 2.33 12.02 7.61 1480 | 7.93
Table2. Summary of percentage cover for each parameter per 20 metre section of the Reef Check line transect at each site.

See Table 1 for the location of each Ste. (2002 datd).
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Table 3. Summary of abundance of each fish taxa per 500 n section of the Reef Check belt transect at each sitein 2002.
(See Table 1 for the location of each Site).

Notes: 1. No Barracuda, Bumphead Parrotfish, Humphead Wrasse, Barramundi Cod or Checkered Snapper were recorded, and
have been omitted for clarity.

2. Twospot Snapper, Black and White Snapper, Flagtail Grouper, Peacock Grouper, Lyretail Grouper, Tuna/Mackerel
and Moray Edls have been omitted due to their mean abundance being lower than 0.1

RCA RCA RCA RCA BRHM RIB RIB RIB RMI EMI BMI RML EML HRML RNA BNl RBA RRA BRSFE RSF BSM Rwi

L 3 4 1 3 1 3 4 L 2 3 1 1 1 2 1 2 1

Butterflyfish 9 |875|225| B8 |975|275| 1 |36 (375 7 [175|325|15 (375|356 (325 1 | 8 [12 |85 |1.75
Sweetlins 0O |05| 0|07 0 | 0|0 |0 |0 (078025 0 (025 0 |0 |0 (025|06] 1 (075|025 0
Shapper 25| 0 |175|26| 0 |DA| O |06| 0 (025|056 |075| O |325(075| 0 (115| O [6825| 0 |075|0.25
"Bluelined” o | 0|0 o |0|O0|0o|Oof|0|0|0O0|0|0|0|0|75|01(075(0 |00
Paddletail o |0 ||175|0 |0 |0|0|0|0|0j025| 0|0 |0 |0 |01{12s 0|0 ¢(0]|0]|0
Grouper (=30crm) (025 0 (025025 0 (1.75] O 0 0|05 |075] 0O |05 O 0|0 1 0 |075|025] 0O a
"Honeycomb” 025 0 |0.25 o |75 0 0 0 a a 0 a 0 0| 0|07 0 (025|025 0 |0.25
Parrotfish (>20crm)| 5 |125| 0 | O | 05 |025|05| 0 [1.25(025|65 |15 (425|356 | 2 |B75| 0 | O |95 (35 |275| 0
Fusiliers 0 [2375| 0 | O |(71&8| 0 |76 0 |0 |0 |0 | 0|3 |0 |0 |0/[185| 0 [1625]47 |875]|125
Surgeanfish 13.25| 16 |975|95 (875 | 7 |85 |0.25|5.25|8.25 2?:-2 B5 1025 7 |775(9.25/95 |75 1475|145 105 |6.75
Rabhitfish 0| 0| 0|0 (020 O [1 (0|05 0O |06|0 |0 | 0|05 |0 | 0|0
Jacks / Trevally. o|0|0|0|0 |0 0 (05] 0|0 O |0 |0 (175] 0 |075| 0 [1.75] O
Table 4. Summary of abundance of each invertebrate taxa per 100 nf section of the Reef Check belt transect at each site during
2002 surveys. Seetable 1 for the location of each site..
Note; No squid, lobgter, triton shells or Drupella were recorded and have been omitted for clarity.
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RCA RCA RCA RCA RHM RIB RIB RIBE RMI RMI BMI BML RML RML RNA RNl RRA RBRA RSF RSF RSM RWI
1 2 3 4 1 2 3 1 3 4 2 K] 1T 1 1 2 1 2 1 1

Invertebrates

Banded coral shrimp

. 0 0 0 0 0 o0 |0 (00250 0 0 0 0|0 1] 1] 0 0 0 0
(mienRous fispidys)
Diadema urchins 10.26 37 25 (4.25(13.75| 0O 5 |25 |05(0&81 28 | 0| 4 [195)34.25(205] 1 |026(675 0 [1.756(6.75 |24
Pencil urchin
(Heterooentrotus 0 0 0 0 0 pFspft2s 0 (0 1] of 0 0 0 0 |4.25] 0O 1] 0 0 0 0
mammiatis)
Sea cucumber (edible only) (025 (025 0 (D25 (075|056 0 [0 (0O 525 0 (05 | 2 | 1.75 (025|055 O 1] 0 |025(05 | 0
Crown-of-thorns seastar

5 0 0 (02505 (05 |0 (|0 |00 1] o 0 0 0 0 0251075 0O 0025 0 |0.75

(Acanthaster planci)
Giant clam (Tidacng spp) (025 (1,25 |025( 05 | O 0750 0 025 O 1] 0| 0 (025 2 |(025] 0 3 1] 0|05 0O |0.25
Dctopus 0251 0 0 0 0 o(o|ofn0 1] o 0 0 0 0|0 1] 1] 0 0 0 0
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Figure 4. Tempora comparison of reef fish abundance per 500nT section of the Reef Check belt transects.
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Figureb.

Tempora comparison of invertebrate abundance per 100nT section of the Reef Check belt transect.
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Figure®6. Proportion of different benthic categories from al Reef Check stes for
2001 data (pie chart on top) and 2002 data (lower pie chart).
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Figure?. Temporal changes in benthic cover (%) between 2001 and 2002.

Notes: Significant increases occurred in the percent cover of Acropora, Non-Acropora, total cord and Other (OT) categories.

There was asignificant decrease in the % cover of rock (RC) between 2001 and 2002.
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4. DiscuUssION

The mogt obvious difference between 2001 and 2002 data sets is the increase in both
Acropora and Non-Acropora and therefore, tota coral cover a dmost al of the study
dtes. This increase is extremely encouraging. A smdl factor in this increase may be due
to the difference in exact placement of the 2002 transects in relation to those surveyed in
2001. However, the fact that at over 80% of the Sites there was an increase in cora cover
mekes this unlikdy to be dgnificant over the whole study area. Therefore, it can be
assumed that there has been a dgnificant increase in cord cover for the Mamanucas area
between 2001 and 2002. Survey sites spanned the complete range of geomorphologica
reef types present in the region a widdy dispersed localities The ASEAN system for
describing the hedth of cord reefs (Chou et al., 1984) dtates that cora reefs with cover
less than 25% are described as being in ‘poor’ hedth, whilst those of cover in excess of
25% are described as ‘fair’. Therefore, the reefs appear to have doubled in live hard cord
cover in this area in one year, and increased their ASEAN hedth rating from poor to fair.
Acropora cord, normaly known for its susceptibility to bleaching has aso recovered
sgnificantly with volunteers recording branching Acropora cord cover in areas such as
Namotu Idand backresf and Sunflower reef (to the south of Maololala). Acropora
corals are designed to recover quickly from breskage, are amongs the fastest growing
cords and have high fecundities This makes them able to recover quickly from
population crashes as a result of this life hisory draegy (r-selected traits) over the
dower-growing K-selected species such as Porites lobata, Diploastrea heliopora and
some other massive coral species.

Figure8. Shdlow Acropora rich cord reef platforms on the intertidd area of Mana
Idand. These corals are exposed as aresult of an extreme low tide.
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The survey period of June-Jduly in which the 2002 Reef Check surveys were carried out
coincided with a bleaching event witnessed in other areas of the Fiji archipedago. Sea
surface temperatures (SST) of 31°C were reported on the Suva barrier reef approximately
100 km to the east of the study area. Water temperatures in April 2002 recorded in the
Mamanucas also reached between 30.5 and 31°C (CCC data, Solandt et al., 2002).

Week centered on 06 MAR 2002
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1
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Figure9. NOAA sadlite image of water temperatures over the south Pecific in
March 2002. The top figure highlights areas of particular temperatures in
different regions. The lower diagram shows the number of ‘degree hesting
weeks where temperature was in excess of monthly mean vdues (in Fiji
for one week).
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30°C is generdly regarded as the watershed point a which cords start to bleach (Brown,
1997). In April 2002, water temperatures around the Mamanucas reached approximately
30-31°C for gpproximatdy one month. This led to some bleaching a a nationd scde,
principdly of the genus Acropora cords, but only in shdlow waters. Shdlow areas (2-
4m) in which the CCC HRiji data is derived showed 5 % of cord colonies of the genus
Acropora having been bleached. There was aso one large area of Acropora cord a 14 m
near Sunflower reef where a 15 nf area was bleached, but only the apicd portions of the
colony’s branches. Other than this small percent of bleached cord and the deeper
bleaching a Sunflower, there gppeared to be little overdl impact of the bleaching in the
Mamanucas for April-May 2002. Bleaching in 2002 was not nearly as sgnificant as the
bleaching event that occurred in 2000.

Comparison of reegf fish and invertebrate data between 2001 and 2002 reved little
ggnificant difference in the motile populaions of reef associated fish and invertebrate
organisms. This is to be expected over such a short time period. There was a sgnificant
decrease in the abundance of tuna and mackerel between the years. However, these tend
to be nonreef associated species that have large feeding ranges, and would therefore not
be likely to be recorded al the time a one individua reef ste. The complete lack of some
target fish and invertebrate species (eg. humphead wrasse, triton shell) suggests that
these species have been subject to overfishing. However, further work is required to
confirm that this suggedtion is not just an artefact of the surveying technique in rdation to
organism digtribution patterns.
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0. CONCLUSIONS

There was a dgnificant increase in hard cora cover in the Mamanucas over the survey
period with vaues increesing from a mean of 14% to 27% which is more than double the
origind 2001 cover. This massve increase over such a short time period is reason for
optimism, showing recovery of a ‘poor’ reef rating in 2001 (possbly due to mass
bleaching and typhoon damage in 2000 (South and Skelton, 2000)) to a ‘fair’ reef rating
in July 2002.
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Recording forms used for data collected during Reef Check
surveys. Note that these are modified from the standard forms
available at http://www.Reef Check.org/
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Appendix 1

Physical and Anthropogenic impact data sheet

1Site name and code
Crate

Time of day that wad started

I Time ofdavihat wolk ended
Longitude of Reef Ched fransect
Latitude of Reef Check transect

Qrientation of B eef C heck trarcect MN-5 M E- Sl E-u SE-Hu
Distance of Beef C hedk fransectfrom s hore m

D . . Lm

Biwer mouth width 10m  14-50m  51-4100m  104-500m
W eather Sunmy cloudy raining

LA temper atyre degrees Cek iy

il gter temperature atsuface deqrees Celkijus

W gter temperature at3 m degrees C ek ius

Wi gter temperature at10 m degrees Cekius

i gter temperature 3t 20 m degrees Cakjus

[ gter temperature 3130 m degrees Celsjus

Distance to nearest population centre km

Approximate population sze #1000 people

Harizontal wisibility in wuater m

Wertical wisibiliby inweater m

Wby wwas this site selected?y

Is this =ite - sheltered or_exposed

Ariv maior coral dam aaing storms in past wears™  |wes no Uk nown

Howe dayou rate this site overall interms of

anthropoaenic imoact? none lowiy moderate hie Juwy

ihatbipes of impact dowou believe acoyur™
I Ehi F—
Humber of other boat within S00m

Crynamite fishing none lowiy moderate hie awy
Poizon fizhing OOnE lowiy moderate he Fuwy
LAquarium fish ¢ollection none lowy_ moderate_ heawn
Hamest of invertebrates for food none lowiy moderate hie awy
Hamvest of invertebrates for curio sales none lowiy moderate hie auwy
Tourist diwing Oone lowy moderate he gy
Saage pollution none lovy  moderate  hegwy
Industrial pollution none lowiy moderate hie awy
Cther forms of fihing? (S pecify’ none lowy moderate he gy
Other impacts" [ Sp e cify) none lowiy moderate hie awy
I= there any form of protection (statutory or ather)

atthis sie™ e oo

foes, what tvpe of protecfion™

Other comments
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APPENDIX 2
Benthic cover data sheet
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APPENDIX 3

Target Fish and Invertebrate data sheet

REEF CHEC K 2001 - Pliase Sil i a1 Back outhned boxes.
Site Nams
Ceepth

Dhabe: T

Ende-Pacific Bett Transect ; Fish
Cuaba rocorded by
0-230m 25-d5m  $0-TOm T8-100m

Butterty Thh [ALL SPS)|
Sweatbps (Hanmylides] {ALL SRS

Gnapper |LSmnidae} AL BPE) "ALL SPE™ means that a8
Tiiespal 1 imdividunle from that family
Chachovad — akould be ceuntad (nihe box
frack-and-whis and additicnal tanget § peeies
“Bluliegd” - ary counted o second time:
Paghkedsd an Subbeguend line
garramundi God |Cromisphas | &.g. o paddletail Snapeesr
Gz =30 (Gr w2 in

comrenta) (AL SPE) counted boths a8 & snapgar
Flagtad A4D ae a paddietail snappes
Pascack

“Hortdemn”

Lyvalad "

Hiinfihisd weaian
Bormptead parad

Cther Farmthsh (*20om)
Tuna s Mackarsd
Fusiss

Swrgooanksh

Fabbifan

Barravals

Jacks & Tenvaly |
Micray eel r -

Indo-Poesilc Bel Tranaes | Inverebraies
Dt repordid g

0-20m 2545w S0-TOm TH-10Gm
Sanded coral shrimg {Stanopus 1
e |

Dagama urchins ~ i
Rangil urehin | Hetevoisrolus i
Enpiipiug | 1

—
Saa cusumber (edinte only) i
Catmm-of-lhorms sior (Aosnfvastor | . L |

Ziant clam { frdacna )

Triten shell {Chamanky refioms |
Deupala sp

Sipad

Crdtpus

Lotelar

For zach segmant, rabe 1he Toflowing . Hone=0, Los=1, Medwm=2, High=3
aral damage - Anchar [
Caoral damapge Dyramse
Coml damage - Ot
Trash ° Fish nets

Trash * Ciher

Gammants. 1

SrDUpE SiTes {2

Bleaching [% of cazal papulatoen)
Elaach (% of colam

Suapected dissass (ynee
Hare animals siginted (typeds)
Crner
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