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Bottom classification of coral reef
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Fig.3 Bottom classification of coral reef and the localities of spots for monitoring
at Tr-S3, Sanur Coast.
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Bottom classification of coral reef Photo-interpretation using aerial pictures taken in November, 1992,
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Fig. 4 Bottom classification of coral reef and the localities of spots for monitoring at
Tr-N5, Nusa Dua Coast.
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PSS E=———

Spot 1 Spot 2 Spot 3 Spot4 | Spot5 Spot6 | Spot 7 Spot8 | Spot9 Spot9' | Spot 10
[[[l] longer seagrass 49.0 1.0 3.0 239 17.5 227 313 16.4 45.8 0.0 0.0
E shorter seagrass 0.0 0.0 0.0 2.6 5.0 0.0 35 03 38 183 3.5
7 carpet like algae 55 325 42.0 17.1 1.0 0.7 1.8 1.7 3.4 60.6 65.3

living coral 0.5 57.0 49.8 254 315 54.5 41.8 71.7 0.0 1.3 19.6
I:] dead coral 0.0 0.5 0.5 0.0 0.0 1.0 0.0 0.0 0.0 0.0 0.0
sponge 0.0 1.0 0.0 0.3 5.5 0.0 33 2.0 0.6 12 54
D sea anemones 0.0 0.0 0.0 0.0 25.5 11.8 10.0 5.5 0.0 0.8 1.3
sand or rubble 45.0 8.0 4.8 30.6 14.0 9.3 8.5 2.5 46.5 16.5 5.1
Eﬁ reef rock 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.5 0.0

5 HX—=IBETr-S3DEEHE (%)
Fig.5 Average coverage (%) at Tr-S3, Sanur Coast.
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%2 Tr-NSEZRUIOBE - BE. (581, BEHOWE (%)
Table 2 Coverage (%) of Sessile animals, Seagrass, algae, and Barren substrates at Tr-N5
for monitoring.

JIeNs Seagrass, algae . Sessile animals Barren
Quadrat  longer shorter carpet-like living dead sea sand or  reef

Spot no. sponge
no. seagrass seagrass algae coral coral anemones rubble rock
Spot 1 1st 4.0 0.0 0.7 0.0 0.0 0.0 0.0 96.3 0.0
(50m point) 2nd 65.5 0.0 0.7 0.0 0.0 0.0 0.0 33.8 0.0
Average 34.8 0.0 0.7 0.0 0.0 0.0 0.0 65.1 0.0
SD 43.5 0.0 0.0 0.0 0.0 0.0 0.0 44.2 0.0
Spot 2 st 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(100m point) 2nd 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Average  100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
SD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Spot 3 st 100.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
(150m point) 2nd 93.0 0.0 0.0 0.0 0.0 0.0 0.0 7.0 0.0
Average 96.5 0.0 0.0 0.0 0.0 0.0 0.0 3.5 0.0
SD 4.9 0.0 0.0 0.0 0.0 0.0 0.0 4.9 0.0
Spot 4 st 97.0 0.0 0.0 0.0 0.0 0.0 0.0 3.0 0.0
(200m point) 2nd 95.0 0.0 0.0 0.0 0.0 0.0 0.0 5.0 0.0
Average 96.0 0.0 0.0 0.0 0.0 0.0 0.0 4.0 0.0
SD 1.4 0.0 0.0 0.0 0.0 0.0 0.0 1.4 0.0
Spot 5 Ist 25.0 15.0 0.0 0.0 0.0 0.0 0.0 60.0 0.0
(250m point) 2nd 19.0 21.0 18.0 0.0 0.0 0.0 0.0 42.0 0.0
Average 22.0 18.0 9.0 0.0 0.0 0.0 0.0 51.0 0.0
SD 4.2 4.2 12.7 0.0 0.0 0.0 0.0 12.7 0.0
Spot 6 st 0.0 45.0 17.0 0.0 0.0 0.0 0.0 0.0 38.0
(300m point) 2nd 0.0 265 245 0.0 0.0 0.0 0.0 0.0 49.0
Average 0.0 35.8 20.8 0.0 0.0 0.0 0.0 0.0 43.5
SD 0.0 13.1 5.3 0.0 0.0 0.0 0.0 0.0 7.8
Spot 7 st 0.0 61.0 18.5 0.0 0.0 1.0 5.5 0.0 14.0
(350m point) 2nd 0.0 26.5 30.0 0.0 0.0 0.0 8.5 0.0 35.0
Average 0.0 43.8 24.3 0.0 0.0 0.5 7.0 0.0 24,5
SD 0.0 24.4 8.1 0.0 0.0 0.7 2.1 0.0 14.8
Spot 8 st 0.0 1.0 48.0 29.0 22.0 0.0 0.0 0.0 0.0
(400m point) 2nd 0.0 0.5 70.8 14.5 1.0 13.2 0.0 0.0 0.0
3rd 35.8 58 13.7 0.0 23.8 1.7 3.7 10.7 0.0
Average 11.9 2.4 442 14.5 17.3 5.0 1.2 3.6 0.0
SD 20.7 2.9 28.7 145 14.5 7.2 2.1 6.2 0.0

Rk, BALL 723 0% 6 12RT, AETWAHHEMY Tk, V-7 vy T TH5D
Spot8 (400m) IZLA2 L%V, ST, I2EIFYA ¥, X/ o%r T
Platygyra piniv 7 5% TR EVBEBCTELRET, ¥ X—1D Tr-S4 L KB L T
BRBHICZ LV, LR L7z TH % v, —F, Spot2 (100m). Spot3 (150 m).
Spot4 (200m) Tid, 7 3I¥ a3y 7, VavFary7IE RXRZTTE, KINT
< & Syringodium isoetifolium. I V7Y Halodule uninervis, <Y /37 I V7%
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[T tenger seagrass 348 100.0 96.5 96.5 22.0 0.0 0.0 11.9
E shorter seagrass 0.0 0.0 0.0 0.0 18.1 35.8 43.8 24
:l carpet like algae 0.7 0.0 0.0 0.0 9.0 20.8 243 44.2
[ ] tiving coral 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.5
:I dead coral 0.0 0.0 0.0 0.0 0.0 0.0 0.0 172
E{] sponge 0.0 0.0 0.0 0.0 0.0 0.0 0.5 5.0
E‘ sea anemones 0.0 0.0 0.0 0.0 0.0 0.0 7.0 1.2
:1 sand or rubble 64.5 0.0 3.5 4.0 51.0 0.0 0.0 3.6
jj reef rock 0.0 0.0 0.0 0.0 0.0 435 245 0.0

6 XY Ru78EETr-NsDESHE (%)
Fig. 6 Average coverage (%) at Tr-N5, Nusa Dua Coast.
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Appendix fig. 1 Distributional maps of quadrat at Tr-S3, Sanur Coast.
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Appendix fig. 2 Distributional maps of quadrat at Tr-N5, Nusa Dua Coast.
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Coral Reef Monitoring in Sanur and Nusa Dua Coasts on Bali Island, Indonesia.

Coral Reef Monitoring in Sanur and Nusa Dua
Coasts on Bali Island, Indonesia.

KAIGARA Toru™ and KOBA Motoharu™*

Abstract:  Many resort hotels have been rapidly built along coasts of Sanur, Nusa
Dua, and Kuta at the southearn coasts of Bali Island. Their seawage has made the
seawater in backreef moats eutrophicate, and reef coral has decreased and seagrass
has increased. Beach erosion here could have been caused by this exhausted reef
providing beach sediments.

A series of coastal constructions rearrangements had been scheduled by the
Indonesian Government to restore beaches here, and monitoring were supposed to
be done to check the effects of the construction work to reef environments. The
present paper shows the results of monitoring research by the quadrat method on
only two transects at Sanur and Nusa Dua Coasts between 1992 and 1997. The
quadrat used in 1992 was made of plastic ropes which were 1m by 1m with 0.5m
divisions, and the quadrat used in 1977 was made of aluminum flames which were
1m by Im with 0. 1m divisions. The reef bottom was classified into three categories,
namely seagrass, sessile animals, barren substrates. Seagrass was classified into
three types, longer, shorter, and carpet-like, mainly based on the length of leaves.
Sessile animals were living coral, dead coral, sponge, and sea anemones. Barren
substrates were composed of sand, rubble and reef rock.

The coverages of seagrass increased obviously on almost all spots of two
exemplified transects comparing in 1992 and 1997. Living coral seems to have been
a little increasing on almost all spots of Sanur Coast and on the spot of the most

seaward at Nusa Dua Coast.
Keywords: coral reef, environment, monitoring, Bali Island, Indonesia
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