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PREFACE 
 

Thank is addressed to God the Almighty Who has given His blessings to 
Indonesia by giving a vast marine area rich in biodiversity which can be 
utilized for the prosperity of the people as well as object for scientific 
research. As we are aware, COREMAP which has been planned to take 
time for 15 years which is divided into three phases, presently enters 
its second phase. In this phase several staudies have been carried out, 
with World Bank financial support. One of the studies is study on coral 
reef ecology to gather basic information data (baseline) at COREMAP 
sites. Especially for ”the No Take Zone Area” (NTZA) which is better 
known in Bahasa Indonesia as ”Kawasan Lindung Laut (DPL)” which was 
proclaimed by the local community, observation using ”Point Intercept 
Transect” (PIT) which is more simple but produces quick and 
measurable data.  

PIT method is a new method implemented in CRITC COREMAP surveys, 
and has not yet been understood by many surveyors. To have a 
uniformity in the field works, CRITC COREMAP LIPI tries to develop 
guide for coral reef field survey using PIT method. The objective is 
that the surveyors at the district level can carry out coral reef 
baseline study and to monitor the NTZA at their locations by using the 
same method.    

It is fully understood that this Guide is not perfect and needs to be 
further developed, for this reason the authors invite comments and 
suggestions to improved the quality of this book. We hope that this 
book will be useful for us and everybody.  

Jakarta, December 2009  

Director  CRITC-COREMAP II - LIPI 

    
         

 Drs. Susetiono MSc. 
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Coral Reef Rehabilitation and Management Program (COREMAP) 

is one of the Government programs which was designed to save 
Indonesian coral reef, which recently was suspected has been severly 
damaged. This program, at present, enters its second phase which will 
terminate at the end of 2009 (possibly will be extended to 2012).   

Coral Reef Information and Training Centre (CRITIC) or in Bahasa 
Indonesia is called Pusat Informasi dan Pelatihan terumbu Karang 
(PIPTK) is one of COREMAP components. CRITC has two functions, 
technical and planning functions. In carrying out its technical function 
CRITC will do data collecting and analyses and information 
management. In its planning function CRITC will build the information 
system, consolidating and disseminating information. Both functions are 
to support coral reef ecosystem management.    

CRITC has several components. One of the components is 
running research i.e. Research and Monitoring component. The 
activities within the Research and Monitoring component are mostly 
ecological field works (Ecological Assessment). Meanwhile for the 
ecological works is further divided into two subcomponents i.e. Baseline 
Study and Benefit Monitoring and Evaluation system (BME). One of the 
BME activities is “Coral Reef Health Monitoring” (RHM).    

To collect the first data (baseline data) on coral reef condition at 
COREMAP sites, whether within the No Take Zone Area (NTZA) or 
other locations, some field activities will be carried out i.e. baseline 
activity. As the result of this activity, the first data collected, will then be 
further analysed according to reporting need. Monitoring will be 
executed to observed further condition which will be carried out at least 
once in a year after the baseline data collection.  

INTRODUCTION 
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Marine No Take Zone Area comprised of coastal area, small 
islands or specific open sea area to be managed to keep and to improve 
quality and grade of its biodiversity by considering its utilization 
potentials and sustainability.  

The NTZA is designed directly by the community based on 
baseline data indicating its potential for resource utilization and socio-
economic daily activity of the community living around it. The basic 
principle why the NTZA is directly designed by the community is due to 
the high resource potential and the community dependence on it which 
shows threatend resource degradation potential.  The criteria for the 
selection of NTZA site, in general, is to represent the surrounding area, 
its natural condition, biodiversity and its efectivity as a conservation area 
of Indonesia. The main objective of designing NTZA is to secure its 
coastal and marine biological diversity potentials and to guarantee the 
availability of coastal and marine resources and to increase the local 
community and stakeholder capacity to protect the coastal and marine 
resources.   

The NTZA has direct relation to coral reef ecosystem. To 
understand the early condition of a coral reef ecosystem, a baseline 
study must be carried out at that location. For this purpose a guide or 
manual giving field technical guidance comprising of working 
methodology which has to be carried out by the staff, technicians and 
field responsible.     

For the activity at the NTZA located in Eastern Indonesia, it has 
been agreed that the coral reef will be monitored by using Point 
Intercept Transect (PIT) method. This methodology is easy to carry out, 
and do not need special skill, the results is quick and covers a wide area 
in a relatively short time. The condition needed is that the person in 
charge with taking note can separate between living and dead corals 
with benthic component or other bottom substrate components.   

 
 
 

NO TAKE ZONE AREA (NTZA) 
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Before the field work, a map should be prepared. The NTZA map 
was prepared indicating the locations which have been agreed by the 
local community. The map will be further detailed by the GIS staff in a 
way to make it easy in its use to find the sites in future field work.   

The NTZA map is prepared using its borders coordinate 
information which is available at the locations. The coordinate 
information was temporary, and more detail information was gathered 
from the community about the NTZA site. The NTZA prepared by the 
community is the one which is being used for coral reef conservation. 
The marking of the NTZA borders is not always the same, depending on 
the characteristics of coral reef ecosystem. On the coral reef attachs to 
the island, the NTZA borders could be a quadrate in form or more 
toward reef edge, or it can be an area covering whole reef flat from reef 
edge up to shore line by taking perpendicular line from the shore line to 
the reef edge. For NTZA at the patch reef the borders can be a quadrate 
in form or more to be modified to match the reef. The steps for mapping 
are as follows:   

1. The preparation of tentative NTZA position was done by 
entering into the basic coral reef ecosystem map temporary 
NTZA coordinate based on early information combined with 
satellite imagery data. The tentative map which was suspected 
as the NTZA is used as a guide to visit the sites during the field 
work.   

2. When the map was brought to the field, through information 
gathered from the community or related agencies, the outside 
tips of NTZA borders were noted on the map using GPS. 
Sketch of NTZA contours was made as guide in making border 
lines for the NTZA map.      

3. The NTZA map was prepared at the laboratory using the GIS software 
and tabular data analyses (excel). The data collected by using GPS 
became the data of the tips of NTZA borders in the form of tabular data. 
This data was further analysed by using GIS software became map with 

MAPPING NO TAKE ZONE AREA (NTZA) 
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dots distribution. The dots were connected to form lines which then 
became an NTZA map, with its width.   

For the local CRITC personnel or local community who are willing 
to do some activities in the NTZA, if they could not prepare their own 
map with complete and precise positions, they can ask the said NTZA 
map from Central CRITC. Below (Figure 1) is one example of NTZA 
map of East Biak coast with their forms and width (hectare).   

 

 
 

Figure1. Example of form and width of NTZA Nurwar, Anggaduber, 
Wadibu and Saba East Biak Subdistrict, Biak-Numfor District,2008 
(Suyarso dan Djuwariah, 2008). 
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PIT method, is one of the methods developed to monitor live coral 
condition and the supporting biota at a coral reef ecosystem in a simple 
way and in quick time (Hill & Wilkinson, 2004). This method can be 
implemented at the regions (districts) which want to know their coral reef 
condition for management purposes. A region willing to manage its coral 
reef automatically wants to know about which part of the coral reef is in 
bad condition and which part is still healthy for the management 
purpose. This method can predict, in a quick and easy way, the coral 
reef condition of a region based on the live coral percent cover. 
Technically, the point Intercept Transect (PIT) is a mean to calculate 
percent cover of benthic substrate randomly, using line which is marked 
every 0.5 m or using scale line (roll meter).   

The ecological baseline data in the NTZA of the COREMAP II 
World Bank was collected by using the Point Intercept Transect method, 
to access quickly and easily of coral reef condition by non-coral 
specialist. This method was used by CRITC-LIPI team, and then was 
socialized to regional CRITCs, because for further coral reef monitoring 
will be carried out by the related regional CRITC team.   
 
Purpose and Objective   

ThE PIT method is used to determine sessile benthic community 
(biota living on the bottom substrate) in the coral reef based on their 
percentage, by noting number of benthic biota at each marked of the 
transect line (25 m long). The category of the benthic biota is presented 
in Table 1. The PIT method has been dicided to be used for coral reef 
monitoring coral reef condition in detail by placing the permanent 
transect line at the NTZA. Selection permanent transect site is based on 
the width of the NTZA, for example if the width of NTZA < 200 m2 only 
one tarnsect line is fixed, if the width is 300 m2 two transects are fixed. 
The position of the transect line is parallel to the shore line. The 
geographical position of each transect line is determined by GPS  
 
 

POINT INTERCEPT TRANSECT (PIT) METHOD 
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The coral reef condition is determined by percent cover of live 
coral using the criteria of COREMAP-LIPI based on Gomez & Yap 
(1988) as follows:     

• damaged if the percent cover is between 0- 24.9%;   
• moderate if the percent cover is between 25-49.9%;   
• good if the percent cover is between 50-74.9%;   
• excellent if the percent cover is between 75-100 %.    

Coral reef health indicator could be comprised of:   
Physical condition of coral reef (in the form of live coral cover 
percent/LC) and coral reef associated biota which influence live coral, 
i.e.:    

o Population of coral reef associated biota (megabenthos), and   
o Population of coral reef fishes comprised of target, indicator and 

major fishes.   
Physical condition of coral reef ecosystem is also influenced by 

other bottom substrates such as Dead Coral covered by tuft Algae 
(DCA), Dead coral (DC) (the newly dead coral which color is whitish), 
Fleshy Seaweed (FS) or macro algae, Soft Coral (SC), Rubble (R) i.e. 
broken branching corals, and abiotic comprised of sand, silt and rock.     

The megabenthic biota having influence on live stony corals and 
coral reef health generally comprised of: Acanthaster planci, Diadema 
spp. (sea urchin group), giant clams, Drupella sp. and other mollusks 
which can have high economic value such as Trochus sp., beche-de-
mer or trepan, spiny lobster, the lattest two are edible.    

The coral fish group as coral reef health indicator composed of 
target fish which is the target of fishermen, indicator fish that is the 
group of butterfly fish and major fish which is the other coral fish groups. 
In detail these groups will be further discussed in coral reef fish 
observation.  

 
 
 
 

CORAL REEF HEALTH INDICATOR 
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Basic decision for permanent transect station   
Criteria for selection permanent transect station by taking into 

consideration several factors (Manuputty et al.,2006) among others:   

a.  Representative factor   
Placing transect station should be based on representativeness 
such as for example a NTZA of 200 m2 or smaller can 
accommodate one transect, if more, two or more permanent 
transects transects are laid out, these should be monitored later 
on.    

b. Safety factor of markings settled for line transects    
Locations of permanent transect hopefully should be safe from  
waves or current, so the markings can be rediscovered at the 
same position, when future monitoring will be carried out.   

c.  Safety and coziness factor during data sampling   
 The security and safety of the data collectors during the activity.   

 
The objective of making permanent transect station (point T0)   

Permanent transect stations were pointed during the starting of 
the first survey (T0). The position of the permanent transect stations 
were noted by using GPS (Global Positioning Satellite), making the 
position can be rediscovered to monitor the coral reef, megabenthos or 
coral reef fish condition in the future (T1, T2 and so on). By having the 
same permanent transect stations position data at different time (T0, T1, 
T2 and so on), the changing condition could be compared.   

 

 

SURVEY PREPARATION AND IMPLEMENTATION 
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To conduct survey liable scientists and technicians are needed in 

running their activity. For coral and coral fish both the scientists and 
technicians should able to scuba and they are familiar with coral or coral 
fishes at least to generic level, and for coral fishes they can at least 
group the fishes into three groups i.e. target, indicator and major. For 
the beginners who probably not able yet to identify the fish to generic 
level they should write the fish using local name and together with 
morphological character notes and sketches.  Usually the observers are 
provided with fish figures or photos which probably exist there together 
with the fish scientific name. The figures are laminated so it can be used 
while underwater diving.    

In connection with the objective of the method i.e. taking notes 
on the live coral condition, for the beginners they should have basic 
knowledge to identify which one is coral and non-coral biota. For 
beginner scientists they need to have basic marine biology or fiehery 
since after the field work they are responsible to prepare the report.    

Before going to the field the team should prepare letter signed by 
the institution authority applying permisiion from local government for 
doing work in their sovereign area. The permission letter informing 
about the survey is submitted to the Province with a copy to the local 
government where the work will be carried out. Another copy of the 
permission letter was submitted to the Naval Base (LANAL) and local 
police. The permission letter as a report information to the security 
agencies with its objective to avoid unnecessary matter during the field 
work.      

The field work will involve the use of equipments and their 
supporting instruments while on the way and during working at the 
site.The equipments and their support should be prepared carefully. It 
must be noted that after placing the transect line on the bottom, the first 
opportunity should be given to the observer who will note the fish. This 
is to make sure that the fish will not be disturbed by those who noted the 
corals and other biota. 

SURVEY PREPARATION 
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During the preparation before going to the field that all equipments 
should be ready for each type of field works. The field work is as follows:   

 
Coral condition observation   

Materials and equipments used:   
• Digitizes basemap with NTZA locations which have been 

generally decided;   
• GPS; 
• Laminated figures of corals, coral fishes and megabenthos (for 

beginners);  
• Motor boat/rubber boat/ speed boat;   
• Rollmeter with scale, or marked nylon rope of 1 cm diameter. 

Total length of the rope is 25 meter, marked every 50 cm (totally 
there are 50 marks). It is suggested that both ends of the rope 
(befor and after the marks) are a little longer fo fixing at the 
bottom;   

• Skin diving equipments of SCUBA equipment;   
• Iron pole of 12 or 16 mm diameter, 60 or 100 cm long, or big size 

concrete nail;   
• Nylon rope of 2 cm diameter (to be laid aling the transect line);   
• Small buoy (as mark attached to the ends of transect line);   
• Hammer;   
• Under water stationary and water proof paper of A4 size.   
 

Field work method and data counting   

• Observation team comprises of at least five people, in a way to 
collaborate and division of work to make underwater run 
smoothly;  

• NTZA position is earlier decided by using GPS;   
• This method needs skill to note data, i.e. separates between live 

hard corals with other benthic biota and substrate composition. If 
among the persons who use to take note already familiar with 
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separating between coral growth forms or can recognize the 
growth of other biota, and able to idientify down to generic level 
or even species level that will be much better;   

• The water depth is between 3-5 m, the transect line is laid 
horizontal to the shore line or the land and island or part of the 
land at the left side of the observer. It is adviceable that the 
transect line being laid on the upper part of reef slope, with the 
assumption the coral growth is better at this place;   

• The 25 m scaled rollmeter or marked line is laid on the bottom, 
fixed at 0 point;    

• Every coral colony under the transect line was noted of its 
presence per mark, starting from 1, 2, 3 and so on (scale 50, 
100, 150 …..) until the end of the line i.e. scale 2500 or at mark 
number 50 (end of the 25 m line). For corals the priority note is 
for live corals. Other biota or bottom substrate, will be noted as 
its presence under every marked of the line;  

• If it is confusing in taking notes, the point 1, 2, 3, and so on up to 
point 50, point 1, 2, 3, should be remembered as 50, 100, 150, 
and so on up to point 2500;   

• The category which should be noted on the paper is: hard coral 
using code AC and NA, other biota and substrate etc, which are 
available in Table 1;   

• Number of mark where underneath it is colony of hard coral or 
other biota or substrate, each should be grouped and counted as 
percent cover (%);   

• Further observation data will be arranged in table for further 
analyze using the simple formula as follow:    

                  Number of each component 
          % Component cover  =  -------------------------------- X 100 % 

                    50 (Component total)   
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Table 1.  Data code note at the permanent transect in Coral Reef Health 
Monitoring = RHM), CRITC-COREMAP vesion (Manuputty et 
al.,  2006). 

 
Code Biota category Remarks 

AC Acropora  Coral Acropora 
NA Non-Acropora Coral Non- Acropora 
DC Dead Coral  Dead whitish coral 
DCA Dead Coral Algae Dead coral which color has changed 

due to filamentous algae growth  
SC Soft Coral Species of soft corals 
FS Fleshy Seaweed  Species of macro-algae: Sargassum, 

Turbinaria, Halimeda etc. 
R Rubble Fragments of bracnching corals (dead) 
RK Rock Hard bottom substrate 
S Sand sand 
SI Silt Fine sandy mud 

 
What is important to note is the number of component percentage 

cover must not always be 100%. The number of points counted is 50 
points. The noting scheme for corals and other benthic biota and 
substrate during the transect is shown in Figure 2.   
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For Reef Health Monitoring at the coming years, the metal pole, buoy 
and nylon line laying should have been fixed. Pole and buoy are fixed at 
each starting and ending points of the line i.e. at 0 m and 25 m. At the 
points in between the two ends other poles and buoys could also be 
added. To make the next observation (monitoring) easy, the mark of 0 
and 25 points should differ from other marks. Usually the number of 
buoy at the points differs from buoy at other in between marks (for 
example two buoys at the 0 and 25 points, while the other marks used 
only one buoy). This is important for easily rediscovered the exact 
position for next monitoring. 

As additional information, for reporting, the description of the 
location such as coastal vegetation, reef flat condition, reef slope 
declination, habitat condition (sand, dead coral fragments/rubble), 
dominance and number of coral species. If there is any sign of bombing, 
bleaching that is natural death of corals due to water temperature 
increase, or as the results of predators, Acanthaster planci, need to be 
noted.   
Coral reef fish observation:   
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Fish observation at coral reef was carried out at the same 
permanent transect location as coral observation. The method used is 
visual census (Underwater Fish Visual Census = UVC), at a transect 
band of 5 x 25 m2. The field equipments which should be prepared are 
the same for coral pobservation.   
 
Coral reef fish category   

In coral reef fishes study, the fish os group into three category, 
i.e.:   

• Target fish: group of fishes which are the target of fishermen, 
these are mostly fish of high economic value for consumption. Its 
abundance was counted per specimen (quantitative). The 
census of important target fish at the NTZA comprised of 
families:      

1. Family Serranidae (rock cods group) 
2. Family Lutjanidae (snappers group) 
3. Family Lethrinidae (emperors group) and 
4. Family Haemulidae (sweetlips group) 

It should be noted that the above mentioned target fish should 
have size above 20 cm (> 20 cm).   

• Indicator fish: group of coral reef fishes which regarded as 
indicator for coral reef health. In this study the indicator fish 
group is represented by butterfly fish (Chaetodontidae). Its 
abundance is counted quantitatively.   

• Major fish: group of fishes which almost always found in the 
coral reef and not belong to the above mentioned groups. In 
general its main role in the coral reef is not very well known but it 
plays important role in the food web. This group comprises of 
small fishes of less than 20 cm in length (>20 cm) which is sold 
out as aquarium fishes. Its abundance is counted quantitavely. 
For other schooling fishes, their abundance are counted by 
estimation (semi quantitative).    

Practically during the field work actually the number of fish is 
counted individually, and the abundance category of fish species was 
assigned when the number is great.    
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Evaluation criteria for abundance of coral reef fishes until now has 
not yet been decided, for that reason CRITC COREMAP-LIPI tries to 
formulate ” Abundance Criteria for Coral reef Fishes” as follows:   

1. The fish group which is used to assign Abundance Criteria in 
coral reef is the group of Target fish, because this group always 
present in the coral reef and become fishermen catch target.     

2. The Target fish group is the fish of the families Serranidae, 
Lutjanidae, Haemulidae and Lethrinidae with total length of 20 
cm or more.   

3. The data which is used to determine coral reef fish abundance is 
derived from the visual census Target fish gathered by the 
CRITC-LIPI team at the COREMAP-ADB and COREMAP-WB 
feom 2004-2008. The data of Target fish was collected by using 
Underwater Fish Visual Census method (English et al., 1997) 
from 231 Line Intercept Transects (LIT) at the COREMAP-ADB 
and COREMAP-WB, and 247 Point Intercept Transects (PIT) 
from NTZA-COREMAP-WB.   

4. The length of census transects using LIT method – 70 m (width 
350 m2), the length of census transects using PIT method – 25 m 
(width 125 m2). The transects using both methodology are laid at 
the reef slope/coast/slope at the depth of 3-5 m, where 
observers if necessary will use SCUBA.   

 
The data gathered shows that:   

1. The Target fish census using LIT method with line length of 70 m, 
from 153 transects COREMAP-ADB, 25 transects (two of which 
were executed at Lingga, one at Mentawai, seven at Natuna and 
one at Nias, eight at Tapteng, six at Nias Selatan districts, each 
showed that the target fish is less than 70 individuals [<70]).   

2. The Target fish census using LIT method with line length of 70 m, 
from 78 transects of COREMAP-WB, 7 transects (three at Raja 
Ampat, two at Selayar and two at Sikka districts), each showed 
that the number of Target fish is less than 70 individuals (<70).   

3. The Target fish census using PIT method with line length of 25 
m, from 247 transects at NTZA COREMAP-WB, four transects 
among them (one at Pangkep and three at Sikka districts), each 
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has Target fish less than 25 individuals (<25).    
From the two methods LIT with 70 m line and PIT with 25 m line, there 
were several transects if the number of Target fish < 1 individual /5 m2, 
we categorized this coral reef fish as ”little”, and if the number is >1 
individual/5 m2 we catogorized this as ”plenty” and ”abundant”.   
 
1. Using LIT method with 70 m transect line,  
    Abundance criteria of coral reef fishes is categorized as:   

o ”Little” if the number of the Target fish along the transect line is 
< 70 individuals,   

o ”Plenty” if the number of the Target fish along the transect line 
is between 70 to 140 individuals, and  

o ”Abundant” if the number of Target fish along the transect line 
is > 140 individuals.  

 
2. Using PIT method with 25 m transect line,   
    Abundance criteria of coral reef fishes is categorized as:    

o ”Little” if the number of the Target fish along the transect 
line is < 25 individuals,   

o ”Plenty” if the number of the Target fish along the transect 
line is between 25 to 50 individuals, and  

o ”Abundant” if the number of Target fish along the transect 
line is > 50 individuals.  

. 

By having the coral reef fishes abundance criteria, hopefully  this 
could answer the inquiry is true that if the coral reef is ”good” its fishes 
also ”plenty”, if the coral reef is ”excellent” the fishes also abundant, or 
vice versa.       
 

Criteria in census   
In implementing fish visual census It should be noted some 

following criteria   
• Fish spepcies relatively dominant (in number),   
• Should be easy to identify underwater,   
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• Related to reef slope habitat   
 

 Field work method   

• After arriving at the observation site which has met the criteria of 
the above site selection, a permananet transect line is laid out at 
a certain depth which is usually the same as for the coral 
observation.   

• The length of the transect line for coral reef fish observation is 25 
m (Figure 3).   

• Observation is carried out along the transect line with 2.5 m 
visibility to the left and right side (the observer is at the middle or 
above the line).   

• The observer jot down all fish species and counts their presence 
in the transect area.   

 
Census technic   

• When the transect line has been laid down, the coral reef 
observer starts from 0 point of the transect line. The observer 
has to wait for about five minute at that point. This is to have first 
general impression on the coral reef fishes at the area in a way 
to let the fish and water condition be back to normal after the line 
fixing activity.    

• For the target and indicator fishes, their number is counted 
quantitatively, while for other coral reef fishes (major group) in 
school, the number is counted semi quantitatively.   

• Never count the fish which enters the transect area which has 
been censored (do not look backwardly).   

• As in coral observation, other parameters should also noted such 
as weather, sea condition, wave, water transparency, tide etc to 
add description of the site in the report.   

 
                  Width of the fish census transect (UVC) 5 x 25 m2 
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 Figure 3.  The scheme of transect line laying for coral fish observation 
using UVC method.   

 
 

Megabenthos observation   
This activity is for counting the number of bethos living in 

association and has the role in supporting coral reef fertility.   
The observation site is the same with coral and coral reef fish 

visual census. The materials and equipment used are also the same.   
 
Field work method   

The sampling is done after the coral reef fish visual census and 
PIT are carried out, at the same transect line and the transect band is 
one meter width at each side of the line. The total width of sampling 
area/ recording the megabenthos is: 2 x 25 m2 = 150 m2 (Figure 4). 
The biota found along the transect line which its number of individual 
registered are:    

 Spiny lobster (rock lobster),   
 "Banded coral shrimp" (shrimps which live in between 

braching corals such as Acropora spp., Pocillopora spp. or 
Seriatopora spp.) 

 Acanthaster planci (crown of thorn) 
 Sea urchin group 
 "Large Holothurian" (> 20 cm ) 
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 "Small Holothurian" (< 20 cm) 
 "Large Giant Clam" (>20 cm) 
 "Small Giant Clam" (< 20 cm) 
 Trochus sp.   
 Drupella sp. (gastropod as coral polyp predator) 

 
 
 
 
 
 
 

 
 
 
   Width of belt biota transect of 
   Megabenthos (Reef Check) 2 x 25 m2 
 
 
 2 m   0                                                                               25 
 
 
 
                                   25 m 

 
 

 
Figure 4. The scheme of transect line laying for megabenthos 

observation using “Reef Check” method. 
 

Usually which is often found in the field is that some 
megabenthos, such as Acanthaster planci, Diadema spp. (sea urchin 
group), Giant clam, Drupella sp. and other mollusk which can have high 
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economic value such as Trochus sp., holthurians, spiny lobsters of 
which the last two are for consumption. If these biota are encountered it 
is advice to record them in detail.   

Samples of these megabenthos can be seen in the annex. Beside 
that if there is any sign of destruction as the results of fishing or 
explosive (bomb), cyanide, anchors, fish traps or nets.   

After all the field works being done, the collected data which is still 
in the form of raw data should be rearranged and keep in the computer 
using simple Microsoft Excel.   
 

 

The data gathered from the field that is coral data using PIT 
method, coral reef fish data using UVC and megabenthos data using 
“Reef Check”, all will be stored in the computer using Ms Excel.   

For corals, other biota and bottom substrate as the result of PIT 
transect, the data was calculated as follow:  

 

For example during the registration, it was noted that there are 12 points 
where live coral was recorded, so:   
 

 

If during the registration there 15 points of DCA, so:   

DATA STORAGE AND SIMPLE ANALYSIS 

% Live coral cover =   12 / 50 x 100 % = 24 %  

                                             Number of Component 
% Component Cover  = --------------------------------- X 100 % 
                                     50 (Total Component) 
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Furthermore, it can be calculated the percent cover of other 

benthic categories including bottom substrate by a simple way. The 
calculation result it value is the same with number of presence of each 
category multiply by two.    

 
 
 
 
 
Table 2. Example of percent live coral cover or bottom substrate at 

NTZA location of Owi Island, Lower Padaido Subdistrict, Biak-
Numfor District 2008 (Suyarso dan Djuwariah, 2008).  

 

Code Biota category 
Number of points % live coral cover 

BIAP10 BIAP11 BIAP10 BIAP11 

AC Acropora  29 24 58 48 

NA Non-Acropora 4 5 8 10 
DCA Dead Coral + Algae  10 11 20 22 

FS Fleshy Seaweed  3 5 6 10 

R Rubble 2 0 4 0 

S Sand 1 1 2 2 
 

Based on the above table, the average of live coral cover at Owi 
Island NTZA =   

 {(58 + 8)  + (48 + 10)} / 2 = (66 + 58) / 2 = 62 %,  

and this belongs to good category. The same way can be used to 
calculate persent cover of other components.   

For coral reef fishes, after have been censored, individual fish will 
be gathered based on their groups (target, indicator and major) and 

% DCA cover = (15/50 ) x 100% = 30 % 
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then number of species and number of individual of each species 
counted. The suggested family level (four families) their species and 
individual number should be counted. Fish presence frequency should 
also arranged by number od species, as shown in Table 3.   
 
 
Table 3. Example of coral reef fish relative presence frequency, from 

baseline study using UVC method at NTZAs Biak-Numfor 
District, 2008  (Suyarso dan Djuwariah 2008). 

 
 

No. Species Number of Presence 
Individual Percentage 

1 Chromis ternatensis 2,120 50.00 
2 Naso brevirostris 1,537 30.43 

3 
Acanthochromis 
polyacanthus 1,250 54.35 

4 Chromis margaritifer 1,083 67.39 
5 Chromis weberi 855 23.91 
6 Chromis xanthura 824 41.67 
7 Hemitaurichthys polylepis 813 21.74 
8 Dascyllus reticulatus 766 54.35 
9 Pterocaesio tile 615 28.26 

10 Pomacentrus moluccensis 505 73.91 
11 Ctenochaetus striatus 399 73.91 
12 Caesio caerulaurea 410 19.57 
13 Zebrasoma scopas 326 80.43 
14 Caesio teres 335 19.57 
15 Dascyllus trimaculatus 290 56.25 
16 Chromis viridis 290 29.17 
17 Abudefduf sexfasciatus 272 16.67 
18 Abudefduf saxatilis 250 8.33 
19 Abudefduf vaigiensis 238 20.83 
20 Chaetodon kleini 211 79.17 

 



 Panduan Metode Point Intercept Transect (PIT) 
 

For further table it will be enough only by mentioning the 
number of main target fish of the four families/transect, not 
necessary to mention the species name.   

Megabenthos data is stored in Ms Excel using the same format 
as its field data (Table 4).   
 
 
 
Table 4. Example of individual number of megabenthos at transect site 

of NTZA (Auki), Biak-Numfor District from 2 transects, 2008   
(Suyarso dan Djuwariah, 2008). 

 
  Megabenthos   AUKI 

01
AUKI 02 

Acanthaster planci 0 0 
Diadema setosum 70 30 
Drupella  sp. 0 0
Large Giant clam 3 0 
Small Giant clam 0 0 
Large Holothurian 0 0 
Small Holothurian 0 0 
Spiny Lobster 0 0
Pencil sea urchin 2 0 
Trochus niloticus 0 0 

 
To know  abundance of each megabenthos by number of stations 

n, at one NTZA location can be calculated its abundance per unit using 
the formula below:     

 
      

  Abundance of a megabentos at one NTZA: 

       ∑ number of individual megabenthos at station i  
   =  -------------------------------------------------------------  individual /transect 
                                   N                                            

 

Notes:  i = 1,... , n; N = number of transects 
           Width of one transect = (25 x 2) m2= 50 
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m2  
Example: Abundance of Diadema setosum in Table 4 data, with     
N = 2 transect stations : 

 Average abundance =  (70 + 30) / 2 = 50 indv./ transect, or 
  Average abundance of Diadema setosum at Auki NTZA =  50  
individuals/transect. 

Notes :  if the calculation using decimal numbers, the abundance should 
be written integrated (without decimal partition).     

 
Making calculation for every other megabenthos, and insert the 

results in a new table. To know the abundance at each district, for 
example at East Biak, the result of each NTZA then is  the average. 
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EAMPLE OF FIELD DATA SHEET 
PIT DATA: 
Day/Date   : 
Location name    : 
NTZA name   :   
Transect Position:    
Observer nama :  
 
Benthos code category/substrate 
 
AC     Acropora hard corals S Sand  
NA   Non-Acropora    hard corals        SI Silt  
SC    Soft corals R Rubble  
SP Sponge RK Rock  
FS Algae    
DC Dead corals                            
DCA Dead coral with filamentous 

algal growth    
   

 
No. 

Point 
Point 

Scale (m) 
Benthos code 

category/ 
substrate 

Remarks 

1 0.50   
2 1.00   
3 1.50   
4 2.00   

TABLE ANNEXES 
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5 2.50   
6 3.00   
7 3.50   
8 4.00   
9 4.50   
10 5.00   
11 5.50   
12 6.00   
13 6.50   
14 7.00   
15 7.50   
16 8.00   
17 8.50   
18 9.00   
19 9.50   
20 10.00   
21 10.50   
22 11.00   
23 11.50   
24 12.00   
25 12.50   
26 13.00   
27 13.50   
28 14.00   
29 14.50   
30 15.00   
31 15.50   
32 16.00   
33 16.50   
34 17.00   
35 17.50   
36 18.00   
37 18.50   
38 19.00   
39 19.50   
40 20.00   
41 20.50   
42 21.00   
43 21.50   
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44 22.00   
45 22.50   
46 23.00   
47 23.50   
48 24.00   
49 24.50   
50 25.00   

 
Coral reef fishes data 
 
Day/Date   : 
Location name    : 
NTZA name   :   
Transect Position:    
Observer nama   :  
 
 

 
No 

 
Group  

 
Local 
name 

Species 
nama (if 
available) 

Number of individuals 

UVC 
1 

UVC 
2 

UVC ... 

I Target      
1 Rock cods      
2 Snappers      
3 Emperors      
4 Sweetlips      
5       
6       
7       
8       

II Major      
9 Damsels        

10 Cardinals      
11       

III Indikator      
12 Butterfly fish      

       
 
 
Megabenthos data 
 
Day/Date   : 
Location name    : 
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NTZA name   :   
Transect Position:    
Observer nama :  
 
 

No. Megabenthos Size 
Number of individuals 

RCB 1 RCB 2 RCB 3 
I Mollusks     
1 Giant clam (Tridacna spp.) Large    

Small    
2 Trochus niloticus     
3 Coral polyp predator 

(Drupella sp.) 
    

II Echinodermata     
4 Holothurian Large    
  Small    

5 Crown of thorn 
(Acanthaster planci) 

    

6 Black sea urchin (Diadema 
setosum) 

    

7 Pencil sea urchin     
III Crustasea     
8 Spiny lobster       
9 Small coral reef shrimps 

(banded coral shrimp) 
    

 
 
 
 
 
 
 
 
 
 
 

 

 
 
CORALS AND SUBSTRATES 
Acropora Corals (AC) 
 

FIGURES ANNEXES 
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Non-Acropora (NA) Corals 
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Dead corals with filamentous algal growth  (Dead coral with algae, 
DCA) 
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Dead Corals (DC) 
 

 
 

 
 

 
 
 
 
Fleshy seaweed (FS) 
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Soft Corals (SC) 
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Sand (S) 
 

 
 
Silt (SI) 
 

 
 
Rubble or dead coral fragments (R) 
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Rock (RK) 
 

 
 
 
 
 
CORAL REEF FISHES 
Target fish 
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Lutjanus gibbus Lutjanus biguttatus 

Plectorhinchus celebicus Lutjanus vitta 

Epinephelus coioides Lethrinus ornatus 
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Indicator fish 
 

 
     

Lutjanus kasmira Cephalopolis argus 

Plectorhynchus lessoni Lethrinus lentjan 

Chaetodon trifasciatus Chaetodon rafflesi 
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Chaetodon kleini Chaetodon oxycephalus 

Chaetodon meyeri Forcipiger flavissimus 

Chaetodon unimaculatus Chaetodon lunula 
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Chromis weberi Chromis xanthura 

 

 
 

Major fish 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Chaetodon benetti Chaetodon ulietensis 

Abudefduf vaigiensis Chrysiptera cyanea 
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Abudefduf saxatilis Chromis margaritifer 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Neopomacentrus azysron Pomacentrus branchialis 

Cirrhilabrus cyanopleura Apogon compressus 
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Pseudantias squamipinnis Pseudanthias huchtii 

Chromis amboinensis Pomacentrus lepidogenys 

Zanclus cornutus Pterois volitans 
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Archamia zosterophora Arothron sp. 

Neoglyphydodon nigroris Pomacentrus moluccensis 
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MEGABENTHOS 
 
 

 
 

 
 

Apolemichthys trimaculatus Pygoplites diacanthus 
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