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Summary and Aim

The Indo Ocean Project (IOP) was established in June 2017. IOP has been 

working together with Bali Diving Academy, the independent research of Dr 

Mark Bond from Florida International University, and the local communities to 

carry out scientific research to address sharks and marine conservation issues in 

this area of the Indo-Parcific region. Recently, several other collaborators have 

joined  the effort, such as eOceans, Shark-Base.org, Reef.org, and Manta Trust. In 

addition, IOP has a strong education and awareness program with local

communities and schools, about the importance of marine conservation. 

We will be sampling 6 marine protected areas across Indonesia over 3 years to 

create a comprehensive and standardised data set to compare different reefs 

across the region. The IOP headquarters are on the island of Nusa Lembongan in 

the Nusa Penida Marine Park and expeditions are scheduled to Komodo in 2018 

and Raja Ampat in 2019. 

The general aim of the Indo Ocean Project is to generate high quality scientific 

data to inform local mangers and stakeholders about the status of shark and ray 

populations in the Marine Protect Area (MPA) surrounding the target reserves, 

and to increase marine conservation awareness among the local communities 

and general public. 



Background Information

The Republic of Indonesia is an island nation located mainly in Southeast 

Asia with some territories in Oceania. It is situated between the Indian and 

Pacific oceans. It is the world's largest island country with more than 17,000 

islands. Indonesia is the world's 4th most populated country with an 

estimated population of 260 million. Because of it's topography, the sea is, 

and has always been, an important source of food and income. In modern 

days, it has additionally been a growing attraction for tourism, which has in 

turn lead to an increasingly larger portion of the Indonesian economy. 

Even though local initiatives have already been made to preserve the wildlife 

in the ocean, such as the establishment of the Marine Project Area (MPA) 

surrounding Nusa Penida, Komodo, and Raja Ampat, mismanagement, 

overfishing, habitat loss (e.g. coral reef and mangrove forests) are current 

conservation issues in the country. In fact, Indonesia has been ranked as the 

number one shark fishing nation in the world for the last 2 decades. 



General Information
Working Area

The IOP headquarters are based on the island of Nusa Lembongan, off 

the southern coast of Bali. We also have expeditions on board Pirates Bay 

Cruises sailing vessels to Komodo National Park and Raja Ampat.  

The Komodo Expedition working areas consists of bays, reefs, and 

mangroves from Komodo National Park to The Gili Islands in Northern 

Lombok. Komodo National Park is located within the Lesser Sunda 

Islands in East Nusa Tenggara (see fig 1). The site includes three larger 

islands, Komodo, Padar, and Rinca, and a collection of smaller islands. 

Komodo National Park was founded in 1980 to help conserve the 

Komodo Dragons. In 1991 was declared a UNESCO World Heritage site. 

The majority of the scheduled dives are planned to take place in the 

limits of Komodo National Park. (see fig 2). 

The area management within Komodo National Park is based on zoning. 

The zoning system of the park covers both terrestrial and marine 

habitats, where each of these two habitats have their own set of 

regulations (see fig 3). 



General Information Cont

Figure 1. The starting and ending points from Labuan Bajo to the Gili Islands.

Figure 2: Komodo National Park Dive Site Map



Figure 3: The zoning system and zone breakdown for Komodo National  Park



Sharks have been roaming the oceans for the past 400 million years, surviving 

multiple major extinctions, but in less than a century, we have pushed them to a 

critical point.  "Elasmobranchs are some of the oldest living creatures on this 

planet but have survived multiple mass-extinction events. Today, however, 

critical habitat loss and increased fishing induced mortality have meant that 

many elasmobranch species are currently experiencing global population 

declines, and a quarter of known species are threatened with extinction in our 

lifetime." says Dr Mark Bond from Florida International University.. An estimated 

73 million sharks are killed each year that works out to more than  10,000 sharks 

her hour. The most significant threats are overfishing, habitat loss and pollution. 

It is well documented the role of sharks as key species in the ecosystem they 

inhabit. As apex predators, sharks maintain the balance between the trophic 

levels of the food chain. Through a cascade effect, a decline in sharks can result 

an increase of primary producers (algae). This lack of balance has been shown to 

have a negative effect on reefs, and ultimately on the livelihoods of local 

communities. 

Mangrove forests provide an important nursery ground for commercially 

valuable species of bony fish and crustaceans, but also for Elasmobranchs 

(sharks and rays), such as bull sharks (Carcharhinus leucas), hammerhead sharks 

(Sphyrna spp.), white and black tip reef sharks (Triaenodon obesus & 

Carcharhinus melanopterus) among other. Despite its value in ecosystem 

services, mangroves in Indonesia are being deforested for its timber, as firewood 

and building materials, or to make way for urban development, aquacultures 

and agricultures.

Threats



Projects

1. BRUV - Baited Remote Underwater Video 

2. Roving Survey Dives 

3. Photo Identification (Sharks, Rays, and Turtles)



BAITED REMOTE UNERWATER VIDEO
METHODOLOGY

BRUV’s consist of a GoPro that is mounted on a 

frame. 1 kg of standardized bait is placed in a wire 

cage mounted on a pole in the camera’s field of 

view.  BRUV sampling is conducted throughout 

the Komodo National Park as well as 

experimental sites in Northern Sumbawa and 

Lombok.  Locations of deployment for each site 

are chosen using a random number generator to 

avoid location bias and are placed in daylight 

hours.. 

The deployments are done in an area between 

4m and 30m of depth, with a flat bottom to 

maximize line of sight.. BRUV’s are deployed using 

SCUBA gear and diving lift bags to guide it away 

from live coral and to orient the BRUV facing 

down current. The BRUV is in the water for over 

60 minutes and other activities (e.g training dives 

or survey dives) are simultaneously conducted no 

closer than 250m from the BRUV site.  

At both the start and the end of each deployment 

environmental variables are measured including, 

water current speed, salinity, bottom depth, 

visibility and water temperature. Each video is 

viewed twice by two trained volunteers and data 

is recorded. Every elasmobranch or commercially 

valuable fish species present in the frame is 

counted and recorded.  

INTRODUCTION
Due to the difficulties of studying 

elasmobranch abundance in the wild, 

different techniques had to be invented 

in order to address different ecological 

questions. One of these techniques is the 

Baited Remote Underwater Video 

(BRUV). This shark study method has 

been used in numerous studies around 

the world and has been shown very 

successful. 

OBJECTIVES
The BRUV project is part of Dr. Mark 

Bond’s research to estimate and 

compare the relative abundance of 

predator fish species, including sharks 

and rays, inside and outside marine 

protected areas (MPAs). These species 

are also the most commercially 

valuable and play and important role in 

the local villages everyday life.  

Several questions are waiting for an 

answer through this study including; Is 

there a correlation between diversity 

and relative abundance of 

elasmobranchs, and the size of the 

MPA? Are the MPAs created by NGOs 

and local villages being successful?   



BAITED REMOTE UNERWATER VIDEO

Is there a significant difference in 

abundance and competition of 

elasmobranchs, turtles, and 

predatory fishes in Marine Protected 

Areas (MPA’s) compared to fishing 

areas? 

Started with counting Caribbean reef sharks (Carcharhinus perezi) inside and outside 

marine reserves on the Mesoamerican Barrier Reef in the Caribbean Sea 

Using underwater video surveys 

Project has grown to collecting samples from up to 400 sites worldwide 

Dr. Mark Bond of Florida International 

University was raised in South Africa 

and received his PhD from Stony Brook 

University, NY. 

Is the composition and 

abundance of these species 

affected by the size of the marine 

protected areas? 

DR MARK BOND 
LEADER OF THE PROJECT

AIM OF THE BRUV PROJECT
1. COMPARE PROTECTED 
AREAS AND FISHING AREAS

2. HOW DOES THE SIZE 
EFFECT AN MPA



BAITED REMOTE UNERWATER VIDEO

BRUV MEASUREMENTS
RECORDED AT DEPLOYMENT AND EXTRACTION 

Time: Drop in and Retrieval out 

Location: Latitude and Longitude 

Weather Conditions

Water Salinity  

At Depth: 

- Water Temperature 

- Current Velocity 

- Maximum Depth 

- Visibility 

- Habitat/Comments

General Oceanics Current Velocity Meter

Refractometer (Salinity assessment)

The advantage of the BRUV is that it can 

“observe” at depth longer than humans are 

capable, and without the presence of 

humans/diver bubbles. 

Bait cage with chum (smashed 

sardines) 

Films for 60+ minutes 

No diver within 250m 

Volunteers assist with BRUV on 

boat, record data, and review videos

Staff set the BRUV and take underwater 

measurements

WHAT IS A BRUV?



YOUR ROLE

BAITED REMOTE UNERWATER VIDEO

On the first few BRUV's, research assistants are not permitted in the water. The in 

water work will be done by the Dive Master and Lead Scientist with up to 2 research 

assistants as safety divers on a voluntary basis at the discretion of the dive staff. 

There is bait in the water during the drop and retrieval and although shark sightings 

during this time are extremely unlikely we take extra precautions to ensure your 

safety. Our staff are trained and experienced dive professionals and  shark 

wranglers. As a research assistant your main role is to organize and complete the 

surface tasks while the staff are below the surface.

Prepare the bait, GoPro's, weights, and structure for deployment and retrieval

Help get the BRUV in and out of the water

Record all data properly and completely

Complete your assigned role  

Watch BRUV videos in pairs

Recording the BRUV on data sheets

Independent fish identification study

Prepare for next drop

DURING BRUV DEPLOYMENT AND RETRIVAL:

BETWEEN BRUV'S & DIVES



ROVING SURVEY DIVES
INTRODUCTION
Being able to conduct rapid species assessments is becoming increasingly 

more important as a conservation research tool. Our research team uses the 

‘Roving Diver Technique”, a visual surveying method designed specifically for 

actively seeking out and positively identifying indicator species. Data on 

species composition, sighting frequency, and abundance of all fishes are 

collected using this surveying method.  

OBJECTIVES
 The data is submitted into various 

online databases including  eOceans, 

SharkBase, and Reef.org. By 

submitting the data onto these 

platforms we contribute to marine 

conservation efforts worldwide. 

 Furthermore we input into our own 

free and open access database. This 

data is shared with Indonesia's 

department of fisheries as well as 

used in our resident biologists 

research, 

 Partnered with the Baited Remote 

Underwater Video project we use the 

collective data and results to change 

to parameters of the marine reserve 

to create a more effective local 

marine management strategy. 

Regulating non-fishing zones and 

limiting tourist access to critical 

habitats. 

METHODOLOGY
The survey team consists of 8 research 

divers and 1 dive master.  Lead by our 

resident marine biologist and certified 

dive master , the research team records 

all correctly identified indicator species 

over 30cm for the duration of 30 

minutes. The size is confirmed using a t- 

stick device that is 1 meter by 30 cm and 

data is recorded n slates including 

species name, number of individuals, 

size, sex, time, and depth.  

Once on the surface the group’s data is 

compared and combined into one set 

of data per survey dive and is inputted 

into the databases every afternoon. 

Each research assistant is provided 

with a Fish Identification pre arrival 

study guide. They also undergo a 

thorough training upon arrival 

including methodology and fish 

identification training before their data 

is counted.  



ROVING SURVEY DIVES
Determine the general species composition and relative abundance of species in the 

different Regions of Study within Komodo National Park. 

Sharks, Rays, Turtles 

Fish > 30cm: Jacks, Snappers, Groupers, Emperors, Barracuda & Tuna 

SURVEY EQUIPMENT

Survey Slates - 1 per person

T-Sticks - 1 per buddy team

Fish ID Slates - 1 per buddy team

Fish ID Guide Book - 1 copy on the 

boat

On top of the typical diving 

equipment you will be supplied with 

additional research equipment 

needed to take part in the survey 

dives.



ROVING SURVEY DIVES

ABIOTIC DATA: 

BIOTIC DATA

Dive site name

Time in & out

Maximum depth

Dive time

Current

Visibility

Temperature

Number of individuals

Species name

Length

Sex

Bottom time

Comments

SETTING UP YOUR SURVEY SLATE
Prepare your slate before every survey dive. Each surveyor will track their 

individual survey and the data will be combined at the end of each dive 

and inputed as one. Make sure you study the indicator fish species and 

fill in all the necessary data to make your data count. 



ROVING SURVEY DIVES
EXAMPLE SLATE



PHOTO IDENTIFICATION
INTRODUCTION

Effective marine conservation and 

management practices for 

threatened species rely heavily on an 

in-depth knowledge of population 

dynamics. This includes abundance 

and distribution, habitat use, and life 

history parameters. In the past this 

information has been collected using 

a capture-mark-recapture technique. 

However with the advancement of 

photographic and identification 

technology we are now able to 

collect the information using a non- 

invasive method. Photographic 

identification is the method of using 

photographs of an animal’s natural 

markings for individual identification, 

and has recently been used 

increasingly as a reliable tool to track 

individuals over time. The use of 

photo-ID offers many advantages 

over the conventional tagging 

methods, as it is non-invasive, low 

cost, and has proved to be reliable 

over long periods of time. However 

identifying individuals using photo-ID 

may become time consuming as the 

number of photographs in the 

database increases. Additionally, 

intensive training is required to 

become familiar with the 

characteristics and the population 

features in order to obtain correct 

matching.    

METHODOLOGY
Profile pictures are taken and selected during our 

Survey Dives. Confirmed ID photos will be logged 

and submitted to online databases as well as the 

Indo Ocean Project database. 

We use a non-subjective computer assisted process 

using coding of the facial profiles of turtles, full body 

profiles of sharks, and the blotches on the bellies of 

manta rays on the i3s identification software.

OBJECTIVES
The identification of individuals within a 

population and the collection of reliable 

information on distribution, habitat use, 

and life history traits are the minimum 

requirement for behavioural and 

ecological studies of a species. Therefore, 

this project is designed to provide 

valuable information to marine biologists 

around the world to help create better 

management strategies and educational 

outlets on the marine mega fauna in 

Indonesia's top diving destinations.  

 The regular and seasonal sightings of reef

manta rays (Manta alfredi)  makes this a 

desirable region for dive tourism and 

research. These large marine fish have 

been classified as "Vulnerable" on the 

IUCN Red List and have been included on 

the CITES Appendix II list calling for their 

protection. Further research is needed to 

track and monitor these species inside 

and outside the Komodo National Park 

and comparing these images with Nusa

Penida, which is where the Komodo 

manta's migrate to every year.  



PHOTO IDENTIFICATION
There will be one project underwater camera that will be carried by the lead scientist. 

If you have your own camera you are encouraged to get ID shots whenever possible. 

 All manta dives will be dedicated to photo identification, 

 

Buddy teams of 4 are recommend on Photo ID dedicated dives. 1 diver with a camera, 

1 diver with a t-stick, and two divers writing data. 

Successful photographs are selected based on 

two main criteria: 

1)  Photographs of high quality 

2) The correct areas of the body photographed  

MANTAS: "Belly Shots", the ventral side of the 

body 

TURTLES: "Facial Profile", facial scale outlines 

clearly visible  

SHARKS: Species dependant.  

RECORDED DATA

PHOTOGRAPH SELECTION

Location (dive site name or GPS coordinates) 

Sex (if possible)

Distinguishing markings or features

Damage or scarring to carapace or body

SHARKS: Total Length (Nose to tip of caudal fin)

MANTAS: Disc Width (wing span)

TURTLES: CCL & CCW (Curved Carapace Length & Curved Carapace Width)



PHOTO IDENTIFICATION
Logging and correctly file coding each image is extremely important and will be 

directly overseen by the lead scientist. During the trip all images will be logged onto a 

project hard drive and submitted to the Penida Project office for analysis.

I3S IDENTIFICATION RECOGNITION

ONLINE DATABASES

Successful photographs will be entered into an ID recognition software called I3s. It 

is a tool for species with hard to annotate markings. There are multiple softwares for 

various species including Pattern (turtles), Spot (Manta's) and Classic (Shark profiles). 

These photos are logged and stored in the Indo Ocean Project's personal database.  

All photos will be submitted to various online citizen science databases including: 

1) Manta Matcher http://www.mantamatcher.org/ 

2) ID The Manta (Manta Trust) http://www.mantatrust.org 

3) Wildbook for Whale Sharks https://www.whaleshark.org/ 

4) Shark-Base http://www.shark-base.org/ 

5) eOceans http://eoceans.org/


