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ABSTRACT

This study aims to look at the level of damage to coral reefs based on Chaetodontotidae fish and biodiversity of
Chaetodontidae fish on Maitara Island. This research was conducted in April to May 2019 at 2 stations.
Collecting coral reef data using the Line Intercept Transect (LIT) method which is placed parallel to the
shoreline, while Chaetodontidae fish uses the Visual Method Census method. During the study, 20 species of
Chaetodontidae were found, representing 2 genera; namely Chaetdon (15 species), and Chelmon (5 types).
Fluctuations in the index of diversity, diversity and dominance can be used as indicators of damage to coral reefs.
Diversity (H') ranges from 0.67-1.01, the percentage of live coral cover between 10.80% to 15.30%. The damage
of the Coral Reef of Maitara Island is in the damaged category based on the Minister of Environment Decree of
2001. The correlation between the percentage of live coral and Chaetodontidae fish is positive, the determinant
coefficient of each species is more than 95%. Low species diversity and individual dominance of one type of
Chaetodontidae show that coral reef damage has been caused by anthropic activity, so the loss of most of the
main meal of Chaetodontidae fish is coral polyps.
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1. INTRODUCTION

The coral reef ecosystem is a potential food supplier for
humans, such as marine organisms such as fish, algae,
crustaceans and mollusks can be found in this ecosystem. The
presence of various types of biota invites the exploitation of
large resources. The activities of coral mining, fishing with
talking material and explosives that use non-selective fishing
gear and pollution at sea and land are the main problems of
degradation. Changes in Environmental Qualifications
Regarding Conservation of Coral Reef Resources Biological
indicators can be used to measure the level of damage to coral
reef ecosystems through the statement of the Chaetodontidae
family fish. This type of fish is very dependent on corals as a
place to find food and shelter, so its distribution and density is
needed by the live coral cover.

Maitara Island is a strategic island in the City of Tidore Islands
with a variety of potential natural resources. The existence of
this coral reef ecosystem is very important in protecting the
island from the interaction of marine dynamics and the people
who depend on the economy of coral reefs. The pattern of

utilization carried out by the people on Maitara Island so far
has not heeded the rules of sustainability, which causes coral
reef ecosystems to continue to experience pressure every year
and have an impact on society economically and the fish
community ecologically and the existence of the island.

[30] The abundance of Chaetodontidae fish in water is strongly
influenced by the living coral cover, if the cover is low, the
abundance and diversity are also low. This change will affect
even tends to be dominated by one particular type.

The relationship between Chaetodontidae fish and coral reefs is
caused by several reasons, such as the main food of
Chaetodontidae fish is coral polyps and is a typical primary
coral inhabitant because life is always associated with coral.

Some similar studies have been carried out in the Maitara
Islands, [20] Struktur Komonitas Ikan Karang di Perairan Pulau
Maitara, Kota Tidore Kepulauan Provinsi Maluku Utara and
[14] Ekosistem Pesisir Ternate, Tidore dan sekitarnya,
Provinsi Maluku Utara. In this study, no one has specifically
examined the relationship between the Chaetodotntidae fish
with coral cover, so this study is an update of information about
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the condition of coral reefs and Chaetodontidae fish on Maitara
Island [15], [30], [7], [27], [23], [31], [25] and [9].

II. METHODS

This research was conducted in April-May 2019 at 2 Stations
(Sari Mauli and Ake Bai). Data collection of coral reefs using
the line intercept transect (LIT) method and reef fish using the
Visual Census method follows [6].

Retrieval of coral data, roll along the 50 meters stretched along
the coastline and then do the recordine of corals that are inst

127°16'0°E 127°21'30"E 127°2T0°E

)" 39'30"N-

below the roll line. Fish data recording is carried out on the
same transect by looking to the left as far as 2.5 m and 2.5 m to
the right so that the observation area is 250 m2. Observation of
Chaetodontidae fish and coral reefs was carried out at a depth
of 5 meters. The equipment used is diving equipment
(SCUBA), underwater stationery, Water Camera, fish
identification book according to [13] and meter roll. Retrieval
of water data such as temperature, salinity, current, brightness
and depth is done in situ by repeating 3 times at each research
station.
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Figure 1. Research Location

Table 1. Equipment used in research

Tools and Materials Usability
GPS (Global Position System) For Positioning Station Research
SCUBA Diving Observation of Coral Reef and Fish
Rol Meter (50 m) Pengukuran transek ikan dan karang
Sabak dan Pensil Recording of coral and fish data
Thermometer Measure the Temperature of the Water
Handrefraktometer Measure Water Salinity
Sechi-disc Measure Visisbility of the Water
Drift float Measure Speed and Direction of The Current
Kamera/Video underwater Dokumentation in the Water
Lifefoam Coral and Fish Indetification Coral and fish
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Data analysis

Coral reefs

The condition of coral reefs is calculated as the percentage of
live coral cover. The percentage of live coral is calculated
using the equation that is surfaced by English et al (1997).

i
Percent cover; =flx100%

Li = Total length of category, L = length of
Transect, i = observation test

Data on the condition of treated live coral cover was
then categorized based on coral reef retention criteria
according to the Minister of Environment Decree No. 4 of
2011 (Table 2).

Table 2. Coral Reef assessment criteria

Persentage of Cover Rating Category

Very good 75-100 %

Good 50-74,9 %

Medim 25-49,9 %

Bad 0-24,9 %
Mortality Analysis

Measurement of coral mortal index to determine the coral
mortality ratio. This index shows the magnitude of life
change into dead coral. Mortality index measurements using
the equation English et al (1997).

_ DC
DC +CC

MI = Deat Index, DC = Persentage of Deat Reefs, CC =
Persentage of live coral

MI

Abundance
Species abundance is defined as the number of individuals of
one type per meter quadrant in each research station. The
abundance of Chaetodontidae fish through census visual data
collection along 50 meter transects, 5 meters wide.
Calculation of fish abundance using equations [22]
> s
N o= =
A

N = Fish Abudance (ind/m®), ni = number of i-type individual
fish, A = fish census area, i = observation test

Species Diversity

Fish diversity describes the species richness of a fish
community as seen from the number of species in an area
and the number of individuals in each species. Calculation of
species diversity using equations [22]

H :—ipz' Ln Pi

n=i

Advances in Engineering Research, volume 194

H = Shanon-Wiener diversity Index, Pi = ni/N, ni = the
number of attendances for individual type i, N = total
number of attendances of all types of individuals i

Uniformity

Uniformity describes the size of the number of individuals
between species in one community. The more even
distribution of individuals between species, the balance of
the ecosystem will increase. The smaller the value of E,
indicates there is a tendency for one type of fish to dominate
at the research station. Uniformity index calculation uses
equation [22]

H  H
H max Log,S
E = Uniformity index, H’ = Diversity Index, S = number of
individuals.

E:

The Relationship of Coral Reefs to Chaetodontidae
fish

The relationship between Chaetodontidae fish and coral reefs
was used a simple regression analysis using Excel 2010
program.

III. RESULTS AND DISCUSSION

Live Coral Cover

Percentage of live corals in all research stations based on the
Decree of the Minister of Environment No 4 (2001) is in a
damaged condition, the percentage of live corals is not more
than 20% at each station (Figure 2).
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Figure 2. Percentage of live coral

If based on the [14] report, there has been a decline in the
percentage of live coral by 25% within a period of 7 years.
The high pressure is not directly proportional to the level of
coral growth. The coral growth rate in one year reaches 1.58
mm / year to 5.38 - 7.17 mm / year and porites Indo-Pasific
between 0,89-1,23 % in 20-30 year, [8], [4-5], [10] and [29]

The coral reefs at the research station experienced
considerable pressure caused by anthropogenic activities
such as bombing, rock picking, use of anesthesia and bombs.
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The high pressure on coral reefs can be seen from the large
percentage as shown in Figure 3.
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Figure 3. Percentage rock coral

Station 1 is the station with the most pressure. Lack of
monitoring factors and community understanding of the role
and function of coral reef ecosystems accelerate the process
of coral reef degradation on Maitara Island. Because the use
of coral reefs by the community does not heed the principles
of sustainable management. Factors of supervision and a
good understanding of the community will influence
behavior in the use of coral reefs.

Indeks Mortalitas

The high mortality rate at station two is caused by
anthropogenic activities. This activity causes a fairly high
change in the condition of living coral reefs from good to
dead. This also had an impact on the presence of a very small
number of Chaetodontidae fish compared to station one.
Damage and loss of hard coral cover causes loss of function
of coral reefs. [3] the coral reef serves as a place to look for,
shelter, enlargement and spawning. Coral reefs are a source
of food and bioactive raw materials that are useful in
pharmaceuticals and medicine.
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Figure 4. Mortality Rate
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Chaetodontidae Fish

The number of census fishes of Chaetodontidae is 20
species, which are meant in 2 genera. Chaetodon is a genera
that dominates at all stations. Not much different from some
studies that found the dominance of the Chaetodon genera in
the study. [30] found 2 genera in Sidodadi waters and Tegal
Island, [1] found 6 genera in Derawan waters, [2] found 3
genera in the waters of Pulau Tikus. The results of the
Chaetodontidae fish census found in 2019 are also different
from those conducted by [20] finding 4 genera.

Table 3. Number of genera and species of
Chaetodontidae fish from several studies in Indonesia

Location Genera | Spesi | Reference
es

Sidodadi dan | 2 4 [30]

Pulau Tegal

Kepulauan 5 16 [21]

Spermonde

Sulawesi Utara 6 32 [1]

Biak dan | 3 28 [11]

Kepualaun

Padaido

Pulau Makian 1 4 [19]

Pulau Maitara 4 18 [20]

Pulau Maitara 2 Research sites

When compared with some of the Related studies in
Indonesia, the number of genera found on Maitara Island is
in the low category. The low genera of the Chaetodontidae
fish defy ecological pressure on coral reefs. Decreased coral
cover has a large effect on the abundance of Chaetodontidae
fish [23], but is also accepted by the pomacentridae family

[4].

This study also did not find the presence of Chaetodon
trifascialis species which became the species with the highest
level of importance to living corals compared to other
species. This species is best used among other species as an
indicator of coral reefs.

C. Trifascialis is an important indicator for changes in the
ecosystem of coral reefs, because loss of coral cover will
cause a noticeable decrease in fish abundance not only in
Chaetodontidae, but also in other fish needed for coral reefs
as a shelter and breed [16], [27] and [7].

C. Kleini is the genus most commonly found at research
stations. The high presence of C. kleini is related to the
eating habits of Obligate corralivores and high branching
coral cover, [1] and [18]. In addition, the location of coral
reefs has a different carrying capacity for the presence of
Chaetodontidae fish and can be said to be an indicator of
cosmopolitanism because it has a wide distribution, [28] and

[11].
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The low abundance index value at station 2 is due to low live
coral cover. The low cover of living coral will cause the loss
of coral polyps which are the main food of Chaetodontidae.
The low percentage of live coral cover directly affects the
presence of Chaetodontidae fish found. [30], [15] and [27]
Chaetodontidae fish abundance will increase along with an
increase in live coral cover because of its fondness for coral
polyps. The highest level of Chaetodontidae fish diversity is
at station 1, this is related to the form of utilization of the
potential of coral reefs by the community into tourist
attractions.
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Figure 5. Number of Chaetodontidae fish in Sari Mauli and
Ake Bai

Table 4. Maitara Island Chaetodontidae Fish Ecological
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of 1. The higher the live coral cover, the appearance of
Chaetodontidae fish would also increase.

The increasing number of Chaetodontidae fish in a coral reef
waters, indicates that the ecosystem condition is still good or
good. This condition also indicates that the availability of
food is still large and the ecological and economic function
of coral reefs is still good.
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Figure 6. Relationship between Chaetodontidae Fish and
coral cover

IV. CONCLUSION

The condition of the Sari Mauli and Ake Bai coral reefs on
Maitara Island has experienced high degradation. The
degradation rate in the last 7 years is 25%. The high
degradation is not in line with the rate of coral growth in one
year which only reaches 1.58 - 7.17 mm / year. The
degradation rate of coral reefs causes a decrease in the
abundance of Chaetodontidae fish due to the reduced
availability of food in the form of coral polyps. The number
of Chaetodontidae fish found at the study site is the lowest
compared to other regions in Indonesia .
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