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Abstrak

atau tinjauan suatu masalah.

“Penelitian tentang kelimpahan dan penyebaran penyakit karang telah dilaksanakan sejak Juni dan
SJuliz2011 untuk mengetahui kelimpahan awal penyakit karang jenis Black Band Disease (BBD —
I§Der9gakit Garis Tebal Hitam) pada beberapa pulau di Kepulauan Seribu, Jakarta. Metode pengamatan
T;memggunakan transek sabuk dengan lebar 1 m ke kiri dan ke kanan, panjang bentangan meteran 20
am dcéngan ulangan sebanyak 3 kali. Transek ditempatkan pada dataran terumbu dengan kedalaman
& 35m dengan mencatat jumlah koloni yang terinfeksi penyakit karang jenis BBD. Hasil penelitian
%nenunjukkan bahwa penyakit karang jenis BBD banyak ditemukan pada tutupan karang yang tinggi
Edang(arang Jenis Montipora sp dominan di lokasi tersebut. Berdasarkan lokasi secara umum kelimpahan
%‘emﬁggi terjadi di Pulau Pramuka bagian utara (0.15 kol/m), Pulau Pari bagian timur (0.092 kol/m),
gDuléu Penjaliran (0.092 kol/m), dan Pulau Tikus (0.085 kol/m). Hasil uji statistik dengan menggunakan
gANé VA diperoleh kelimpahan penyakit karang BBD berbeda nyata antara kelompok lokasi penelitian,
:)/a/té antara lokasi jarak terdekat dengan jarak sedang, dan lokasi jarak terdekat dengan jarak terjauh
f’g_denﬁan nilai perbedaan (signifikan) berturut-turut 0.030 dan 0.025 (tingkat kepercayaan 5%). Sedangkan
Jaca kelompok lokasi jarak sedang dan terjauh tidak terdapat perbedaan nyata. Berdasarkan data
gdlmatolog/ peningkatan suhu pada bulan Maret hingga Juli dapat memicu terjadi penyakit karang di
?«am@san Kepulauan Seribu.

O
-j(atg Kunci: kelimpahan penyakit karang, black band disease, Montipora sp, Kepulauan Seribu

Abstract

penelitian, pen

159 vggjar IPB.

a&cm atau seluruh

arch on the abundance and distribution of coral disease has been implemented since June and
011 to determine the preliminary abundance of coral disease on several islands in the Thousand
nds, Jakarta. Observation method used was a 20m-belt transect with 1 m width to the left and

& and 3 replicates. Transects placed on the reef flat with a depth of 0-3 m, and a record number
%nﬁ ected colonies of BBD. The results show that type coral diseases of BBD found in many high
@% covers and where Montipora sp dominant at that location. Generally, highest abundances found
%at northern of Pramuka Island (0.15 col/m), eastern of Pari Island (0.092 col/m), Penjaliran Island
22 col/m), and Tikus Island (0.085 col/m). Statistical test by ANOVA obtained that abundance of
Dgwas significantly different between groups of study sites, i.e. the distance between the nearest
d iddle sites, and between the nearest and farthest distance from the mainland of Java Island
ificantly difference with value respectively 0.030 and 0.025; confidence level 5%). Meanwhile, the
between middle and farthest show no real difference. Based on climatological data, the increase
perature in March and July could lead to coral diseases that occured in the Thousand Islands
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Distribution and Abundance of Black Band Disease on Corals Montipora sp in Seribu Islands, Jakarta

INTRODUCTION

Thousand Islands consists of 105 islands
extending vertically from Jakarta Bay to the
north with the Sebira Island as the outer
island with a distance of approximately 150

<km from the coast of North Jakarta. Among
—ghe island, there are 11 inhabited islands:
?anggang, Pramuka, Kelapa, Kelapa Dua,
dHarapan, Sebira, Tidung Besar, Payung,
;Parl Lancang Besar, and Untung Java.
:Geographlcally, Seribu Islands is located
Hrom 106°20°00” E to 106°57°00" E and
£°10°00” L to 5°57°00” L. The administrative
carea of Thousand Islands is 897.71 Ha of
‘Hand.and 6997.50 km? of surrounding waters.
fhe reef area of Thousand Islands is
EIO@ to the big city and capital of Indonesia,
QJakarta It has a very dense population
§~959 million people), including residents
n tfie Thousand Islands (~22.158 thousand
nh%aitants) (www.kependudukancapil.go.id).
rmeg city and intensive population
:actm|t|es lead to anthropogenic pollution
é‘ro the land and impact to the Thousand
slagds waters, concentrately in Jakarta
V’Thls condition is evident in east season
hare a lot of garbage brought to the islands
ndgthe waters’ color is somewhat murky.
thgr indications perceived is the sea grass
h@h can not grow well in Pari Island,
U§ed by bad condition from declining
t%r quality in the area.
Enother factor need to be examined is
rg.e ffect of climate change with fluctuations
rgt perature and sea level, and can affect
he
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survival of marine biota, including biota
ss‘émated with coral reef ecosystem.
Bal warming could increase the sea
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p@rlence stress and if this disorder goes
gan lead to coral bleaching and mass
eath. Death in reefs as habitat for various
sociated biota, will begin disrupted
Zadc eventually impact on fish production
srived from coral reef ecosystem, where
§riost coastal communities dependent on as
Q Q

ws6urce of livelihood.

£ 2 @ne result of unfavorable environmental
“canditions is fluctuations in temperature,
thisustate will have a negative impact for
the life of coral reef disease. Besides,
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coral disease also can be caused by
anthropogenic pollution from land as well
as high intensity of sunlight exposure into
the waters where coral lives.

The result of coral reefs condition in
the Thousand Islands conducted by the
Indonesian Coral Reefs Foundation in the
period of 2005-2009 at 19 locations showed
a total of 63 genera of live coral (Setyawan
et al., 2011), where the live hard coral cover
was fluctuated between 28.9 to 34.3%,
meaning that the condition was moderate
(Gomez and Yap, 1984).

This research done was observing coral
disease abundance of Black Band Disease
(BBD) on Montipora sp and examined
some factors related to the causes of coral
disease. The purpose of this study was to
assess the distribution and abundance of
coral diseases, identify species of coral
disease and other reef health parameters.

METHODS
Site Locations

The study began in June to July 2011
on several islands of the Thousand Islands,
Jakarta, i.e. Peteloran, Penjaliran, Jukung,
Putri, Belanda, Pramuka, Karang Bongkok,
Kelapa, Semak Daun, Pari, and Tikus
reefs (Table 1). All sites spread from south
to north and from closest to the farthest
from the mainland (Java island), as well
as the core zone of the Thousand Islands
Marine National Park, some of the islands
are inhabited (Fig. 1). Islands in the core
zone is assumed uninhabitant since it is
away from anthropogenic pollution sources,
either from the inhabited island or carried
over from the mainland.

Data Collection
Reefs Condition

Reef data was retrieved by using the
Line Intercept Transect method (LIT) at
a depth of 1-3 m (reef flat) and 3—7 m
(reef slope) by three replicates within 20
m transect length. Life form and substrate
character were analyzed using the common
percentage coral cover according to English
et al. (1997) as follows:
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Table 1. Research locations.

2
&

9-Pepo
eng

: lications, the total coverage area 120
he data taken in the field was coral
%ases abundance, specifically the Black
nd Disease (BBD) and White Syndrome
@g), beside other types of disease

eny

of Water Resources Management, Bogor
Agricultural University.

Temperature data from the Coral Reef
Watch satellite of Sea Surface Temperature

Research Sites Lat. Long. Depth
Uninhabited sites (the farthest sites from the mainland)
<
O
S - Peteloran Island 05°27°07.6” 106°33'44.9” 1.5m
O
£
% - Penjaliran Island 05°27°34.0” 106°33'49.3” 1.5m
=)
5 - Jukung Island (northern) 05°34°'00.1” 106°31’36.3” 7m
=)
5
£ - Putri Island (northern) 05°35'25.5” 106°34°03.6” 6m
=)
O
; - Belanda Island (western) 05°36'16.4” 106°31°08.4” 7m
= Inl@?bited sites 1 (middle far sites from the mainland)
fe] —_—
2 £
g - P(P)‘amuka Island (southern) 05°45'01.9” 106°36’41.5” 1.5m
o Q
~ =
§ - P%amuka Island (norhtern) 5°44°24.9” 106°37°14.5 1.5m
i O
g2 3
@ % - K8rang Bongkok patch reefs 5°40°44.2” 106°34°53.8 3m
28 ©
5 2 - Kélapa Island (southern) 6m
52 g
[
'E’i _S - ngak Daun Island 05°43'37.0” 106°33’59.2” 6m
o A
o] [5]
E £ Inl'-;%bited sites 2 (nearest site from the mainland)
O o =
T > e
g8- P%ri Island (southern-1) 05°52'14.0" 106°36'38.8"  1.5m
Es &
é 5 - P-Eri Island (southern-2) 05°51.6571’ 106°37.250’ 1.5m
8§ S
(= (ol =
g g- T%us Island (northern) 05°51’07.8” 106°34°53.8” 6m
S5E S
285¢ o
= 3 B 1 .
=539 Li= 1~ X100% Water Quality Data
2= 29
g% %E . . Environmental parameters measured
= swhere: L, = percentage cover of coral to-i; n, :
S8s o were physical (depth, water temperature,
= =2atal length a group of corals to-I; L = total A : )
Sg§s 2 U visibility, light intensity and substrate), and
5 g%@th of line intercept transect. . ? .
S SE chemical limnology (DO, pH, nitrate, and
3 §§ ¢ Coral Disease Abundance orthophosphoric). Datain situwas measured
S & Eé wrieval of dat . belt by YSI 556 MPS (temperature, conductivity,
(o)} .
g i Eee(rzlte\\//v?th : i d?haof“;a?n tl:)SItEge I:ft aﬁ p TDS, salinity, DO, pH), others were analyzed
§ %gg o h on the 20m t i q at Environmental Testing Productivity and
o 21ga sige each on [he 2Um fransect line an Water Laboratory (Proling), Department
£
5
£
2
O
S
a

incladed in the Coral Health list (Raymundo
et al., 2008).

(SST) anomalies, issued by the National
Oceanographic and Atmospheric Adminis-
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(NOAA) in 2009, 2010, and 2011
:/[coralreefwatch.noaa.gov), was set
omparlson to see the impact of global
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Data Analysis

an kepentin

n@em

tatistical analysis of ANOVA was used
mpare the abundance of coral disease
een sites (120 m?). The relationship
een live coral cover and Montipora sp
r where BBD found was conducted
regression test. Water quality data
analyzed by Discriminant Analysis
SPSS program, to get the difference
en sites characterized by dominant
quality parameters.
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Sb
D

deir
= 0

w

ig 1. Research sites located to the nearest, middle and farthest distance from the mainland

RESULTS
Reefs Condition

Overall live coral cover was quite high
even the sites were invaded by BBD (57.17—
76.88%) (Fig. 2), and it is categorized as
good to excellent reefs (Gomez and Yap,
1984). Coral cover was dominated by foliose
form of Montipora sp (32.08-57.75%). Live
coral cover at the farthest site, Peteloran
Island, was higher (76.88%) compare to
Pari Island (71.79%), while the lowest was
in Pramuka Island (57.17%).

The ANOVA results showed no difference
between live coral cover among groups of
sites (nearest, middle, and farthest distance
from the mainland), assumingly because

163



Hak Cipta Dilindungi Undang-Undang
ang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber:

Johan et al./JICoR vol. 1(3) (2012): 160-170

100 A

90 -

80

70 -

60

50 -

40

30 -

20 4

10 A

penyusunan laporan, penulisan kritik atau tinjauan suatu masalah.

of the large presence of Montipora sp.
EStalistical regression between cover of live
gcorél and Montipora sp obtained that there
ENaséa strong relationship (R=0.91).

Coral Disease Abundance

tian, penulisan
uruh kar

i Goral disease mostly infected the reefs
w122 m depth (reef flats), however no BBD
?Jgi-éé_ase was found at 3—7 m (reef crest) and
57212 m (reef slope). Fig 3 showed highest
iia@@dance of BBD at northern of Pramuka
stafd (0.15 col/m), eastern of Pari Island
@@2 col/m), Penjaliran Island (0.092
|/fn), and Tikus Island (0.085 col/m). Coral
egies infected only occurs on Montipora
Which resembles the growth of foliose
ogencrusting, except in branching forms,

rgef,'s was no BBD infection in early study.
e
e}

an pendidik:

(9]

REPERting
P

ion &2

8
BBD did not infect any other species,
%)mpare with other disease, the white
gnﬁrome (WS) that were found on foliose
mrﬁtipora sp as well as on encrusting
5 o%\g;répora sp. The abundance of WS was
g |
= %uggest in southern of Pramuka Island (0.11
~= coli), Kelapa Island (0.07 col/m) and

Karang Bongkok patch reefs (0.05 col/m).

n h.an_y_? mtﬁ?

)

ng§t:

[0s)

o

= 0 -

N

8 Cover (%) Peteloran Penjaliran Southern of Northern of ~ Southern of Pari  Eastern of Pari ~ Karang Bongkok
g Pramuka Pramuka

g I Live Coral Cover Montipora sp Cover M Dead Scleractinia ~ Hl Algae Abiotik [l Other Fauna
g

fFg 2. Presentage of life coral cover, Montipora sp cover and other biota cover according to line
2 transect on several locations at Seribu Island, Jakarta.

8

=

The condition of compromised health
was found at Karang Bongkok patch reefs,
where there was a competition with sponge
and the predator Achantaster plancii (0.17
col/m; Fig. 3). Other sites such as in Kelapa
Island was also dominated by Achantaster
plancii by leaving a bleached trail of coral
colonies on its path.

The presence of BBD in the Thousand
Islands concentrated only on one type of
coral Montipora sp, different from those
that found by several other studies which
infect some species of corals and evenly
distributed (Frias-Lopez et al., 2003). The
BBD was also found on Pachyseris sp in
Seribu Islands, and Pavona sp in Kendari
(Johan, in progress).

The results of ANOVA showed the
abundance of BBD was significantly different
among sites. At the site of nearest vs
middle distance, and of nearest vs farthest
distance showed a significant difference on
the abundance of BBD (respectively 0.030
and 0.025; confidence level 5%). However,
the abundance between the middle and
farthest distance showed no significant
difference (Table 2).
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Bogor Agricultural University

Abundant (col/m)
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Hak cipta milik IPB (Institut Pertanian Bogor)

b

0.200 -
150 -
100 -
050 -
0@ | H“
£
N
E Southern Eastern Tikus  Southern of Northern of Panggang Karang Kelapa Jukung  Peteloran  Penjaliran
g— of Pari of Pari Pramuka  Pramuka Bongkok
O
5 lssp [l ws [AtN [l Compromised health
o
O
<]
s . . .
F@B. The comparation of BBD abundant (col/m) and others type of disease on several locations at
2 Seribu Island.
=
S
O
o
£
;_3
o
)
S
2 ab% 2. Statistic test of abundance.
S
£
grgup Location Amount of sites (N) Average SD SE Sig.
oy
£ (Bearest) 3 12 4.583 2.646
25
2 (&iddle) 4 3 3.559 1.780
c O
S 2
£ (farthest) 3 2 2.000 1.155
=3
Q9o
ations 1*2 9 2.708 0.030*
g =
£ogations 1*3 10 2.895 0.025*
55
ations 2*3 1 2.708 0.928
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Based on the average of daily tem-
perature during the last 11 years, it was
recorded a maximum temperature of 32°C,
minimum 23°C and a daily average of
28.54°C (Fig. 4). The average temperature
swithin this conducted research in 2011
dvas 28.44°C in average, minimum of

3.2°C and maximum of 35.4°C. Based
-on the temperature chart (Fig. 4) showed
Zan increase of temperature from March to
sluly and from September and December on
Four years of data displayed. This condition

=]
3
O
)

can lead to coral disease in the Thousand
Islands region.

Water Quality

Water quality measurement obtained
in situ were temperature, salinity, DO, pH,
and TDS. The temperature was in between
28.98-29.39°C, and remained in quality
standard (Table 3). Previous research
on Pari Island obtained the temperature
interval of 24.0-29.5°C from September
1999 to June 2000 (Johan, 2001).

. .
1-May 1-Jun

=
o

|

2 L4
3

ntan

T
1-Jul

=—4—2011Min —@—2011 Average —2—2011 Max

1-Aug 1-Sep

Vg

B  —+—2008
~—i—2009
—&—2010
—=2011

Vi

1-Feb 1-Mar 1-Jun

lisan | iImiat
- E R 5 3 B & 8 B 8
uruh karyastulissiniidalom bentuk apapu

1-Apr 1-May

1-Jul

1-Oct 1-Nov 1-Dec

1-Aug 1-Sep

= Q

S .z

=55 § Fluctuation graphic of daily temperature (minimum, maximum and average) on Seribu Island

g,g 2 in 2011 (above) and temperature graphic from 2001 to 2011 (Maritime Meteorology Station

= 9§ Tanjung Priok, 2011).

£ o8

T5%

T >

358

5’@)@ 3. Measurement result of in situ water qualities.

(o=

£g8 .

£t ok Site

§- gagameter Unit gtaanndeard

g 53 Nearest Middle Fartherst 9

S o0

g Ee@perature °C 29.39+0.70 28.98 + 0.86 29.13+£0.79 28-30

2o 3

= gag,nity Yoo 32.02 £4.31 34.99 £ 0.55 34.79 + 0.46 33-34

)

5 E(g, mg/| 8.31+1.60 7.28 £2.09 7.78 + 1.86 >5

D D c

cC C B

% él—g - 7.53+0.28 754+023  7.28£0.25 7.0-8.5
TDS mg/I 31.93+£3.85 34.6 +0.48 34.43 +£0.40
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Discriminant Analysis results on the

difference between sites characterized by
water quality variables, showed that the role
and function of the first axis to the second
respectively were 77.6% and 22.4%. The
existence of two-axis function had been
?:able to explain the difference between
??tudy sites, although the role of axis 1 and 2
Hunctioned simultaneously or only the 2-axis
Function was not significantly different (P
E‘\/alue 0.590 and 0.648). Function of axis 1
QNaS characterized by TDS and salinity, while
ﬁhe second axis function characterized by
£pH, DO and water temperature.

DISCUSSION

This study was carried out during dry
ea%on and showed the BBD occurance in

&enulison kritik
ih IPB.

ses. The two types of coral disease
©oftenly found was BBD (Black Band
ai)lsgase) and WS (White Syndrome). This
%nsgvered one of the assumptions that coral
|S§ase was commonly found in locations
haftclose to the mainland and considered
s garriers of anthropogenic pollutants.
3BD is one of 4 types of known disease
ssBciatedwithchanginginwatertemperature
Liga and Richardson, 1996; Bruckner and
ru ekner 1997), other diseases plague
ustan, 1977; Richardson, 1998), and a
v% type of disease known as dark spots
se (Gil-Agudelo and Garzon-Ferreira,
) where the disease generally occurs
mmer when temperatures are above
(Kuta and Richardson, 2002). Light
sity and temperature determined the
ence of BBD and WS, because the
ions were at the shallow reef flat. Then
of coral reefs were also dominated by
igse and encrusting growth forms of the
n¥e genus of coral. BBD has a bacterial
méase associated with the sun so much
r§d in the shallow reefs and on the
r of coral colonies surface, thus more
geitlvely capture the light and into the
gst of the bacteria that ultimately cause
2 ‘isgase.
Intake of nutrients from sewage sources,
sedimentation, and water influx from the
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mainland is a potential factor that supports
the emergence of new disease cases or
coral disease incidence. Based on this
study, five factors (temperature, depth,
diversity of corals, and the concentration
of ortho-phosphate and nitrite) was
obtained statistically showed a very real
relationship with the presence of BBD (Kuta
and Richardson, 2002), as Bruckner and
Bruckner (1997) reported that the increased
occurrence of BBD on the coral reefs close
to the sewage channel or regions and areas
of high sediment intake.

Coral reefs are the most productive
ecosystems biologically, but also most
sensitive to any pressure (Birkeland, 1997).
Thousand Islands are one example of coral
reef ecosystems near to the state capital,
hence affects on coral reefs. The closer to
the coast of Jakarta or located in Jakarta
Bay, the worse condition would have than
coral reefs located farther sites, this mainly
due to the impact of human activity Cleary
etal., 2006). Similarly, the existence of coral
species Montipora sp will be limited by the
water conditions so that will not be found
in the closer location to the Bay of Jakarta,
because of very high sedimentation rate.

In the present study, it can be seen that
the death of coral reefs due to disease will
have an impact on the decline in diversity
of coral species Montipora sp particularly in
areas of high coral cover. All coral colonies
infected with the disease were recorded
to be death mainly in both Pari Island
and Pramuka Island, and coral disease
appeared again in a new colony. Another
study conducted in several islands near with
the mainland or the Bay of Jakarta in 2005
showed that in the Onrust Island is no longer
found living reef ecosystem Giyanto et al.,
2006). The decline of coral condition also
already known from studies since 1994 that
coral species diversity declined significantly
on Onrust Island since 64 years, from 96
species were found in 1929 declined to 21
species in 1993. Other islands in the Bay
of Jakarta are estimated to have the same
problem. Thus one part of the Thousand
Islands region in the Bay of Jakarta can
no longer be expressed as the coral reef
ecosystem, as some of the most important
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components of the ecosystem is virtually no
longer exist or have only a limited number.
Commodities that are capable of living in this
area have been replaced by another with
the basic software comodity (Estradivari et

., 2009).

The impact of anthropogenic pollution on
coral reef deterioration factor is supported
y the opinion of Cleary et al. (2006) which
States that the factors which significantly
gffect the coral cover in the Thousand
3slands is a major environmental gradients,
ﬂhe farther from the Bay of Jakarta, then the
<condition coral reefs will further increase
“Zbecause of the distance affects the levels
<of pollutants that enter to the waters. The
gout%reak of Achantaster plancii had been
pgf)ened at the beginning of the 1990s, it
Gvagtalso one example of the environmental
B graalents that have led to a decline in coral
3:ov§r from 23% in 1985 to 17% in 1995
de¥antier et al., 1998).
Ehe presence of BBD has been found
@any shallow waters (reef flat) in the
hcmsand Islands, and no longer been
u@d at depths deeper than 6.6 m. Other
udies supported that the BBD more
isted on such shallow depths Antonius,
9851). Distribution patterns in these
ha@ow waters due to BBD is dominated by

anobacterium that depend on sunlight
h@tosynthetic cyanobacterium) (Anthony,
&3 Richardson, 1998).
Ithough there was no comparison data
mperature between sites with existing
and non existing BBD, this study
managed to make measurements on
erature differences, where the water
erature at the existing sites of BBD
sred markedly higher than sites without
gase. In general, all existing sites of
B2 has a temperature of between 29.0 to
.8°C, unless there is a site that has been
Sd BBD temperature 26.0°C.

Zarticularly the relationship between BBD

danceandtheheatofwatertemperature
been reported by several previous
tigators on the seasonal monitoring
ram (Anthony, 1981; Edmunds, 1991;
i@ and Richardson, 1996; Bruckner and
Bruckner, 1997; Voss and Richardson, 2006;
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Rodriguez and Croquer, 2008; Zvuloni et
al., 2009; Sato et al., 2010). Light intensity
has also been suggested and a concern
for environmental factors that play a role
in determining the distribution pattern of
BBD (Kuta and Richardson, 2002; Page
and Willis, 2006; Croquer and Weil, 2009),
and also changes in abundance of coral
disease and progression of disease in coral
colonies (Sato et al., 2011).

CONCLUSION

In this study we can conclude several
things including the abundance of Black
Band Disease (BBD) were higher in shallow
than in deeper waters, where Montipora
sp in foliouse form were more common.
Another important characteristic of the reefs
was categorized as good condition with live
coral cover above 50%.

The highest abundance of coral disease
was in northern of Pramuka Island (0.15
col/m), eastern of Pari Island (0.092 col/m),
and Penijaliran Island (0.092 col/m); this
high abundance was associated with an
increase in water temperature.

Suggestion

1. More research on coral disease in
Indonesia has been needed, some
parts that have not been done in this
research, including:

- analysis of microbiological causes of
coral disease

- analysis of histopathology to see a
part of colony attacked or damaged
by disease

2. More research in other regions of
Indonesia has also been needed,
with assumptions or interim findings
obtained from the Thousand Islands
where coral disease was found at a
depth of 0—1.5 m on Montipora sp. How
about other locations in Indonesia?

3. Theimpact of coral disease management
actions on the coral reef ecosystem as
a whole in Indonesia has been needed
to collect as much as data on how its
widespread impact on Indonesian
territory.
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