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Introduction1



The ALC are always looking for ways to protect country.

We all know how beautiful the makarda around Groote Eylandt is.

But to show government and others how special our makarda is, we wanted to know what was 

important about the fish and the marine habitats.

So ALC and ‘AIMS’ decided to work together to do some research.
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‘AIMS’ are the Australian Institute of 

Marine Science

They are marine scientists who do 

research on makarda all across tropical 

Australia.
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We decided to work together: the rangers and the scientists.

The ranger boats are good for working in the shallow waters, and the AIMS boats can work in the 

deeper seas.

It was a good chance to work with two way knowledge, using our knowledge together with the 

scientists’ knowledge.
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The research wanted to understand about fish: where they live, what kinds are found 

around Groote, and how many there are.

It also wanted to understand what habitats there are in the makarda, and where they 

are.5



To do this, we used:

• BRUVS (Baited Remote Underwater 

Systems): waterproof cameras that video 

fish

• Single and multibeam sounders: using 

boat sounders to map the sea floor

• Participatory mapping: asking TOs to share 

with us what they know

• And a bunch of other bits of science work 

that the AIMS mob did 

Multibeam image (second from top): 

Source: https://www.flickr.com/photos/40322276@N04/4167340394 

Author: NOAA’s National Ocean Service

GoogleEarth Pro image 

(bottom): © DigitalGlobe 20196



It was important to check that TOs were 

happy with where the work would 

happen. 

We checked with them to make sure they 

gave us permission, and to make sure we 

didn’t go any places we shouldn’t (like 

sacred sites).

We took a couple of areas out of our 

survey because of sacred sites.
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What did this work tell us?

• How many fish there are, what kinds, and where 
they live

• Where the coral, rock, sand, seagrass (etc) are

• If there has been damage from mining or fishing

How can we use this information?

• Decision making: what will happen if we use the 
makarda for different things, like fishing, 

aquaculture, mining, or tourism?

• Management: which areas are most important to 
protect? What work should the rangers be doing? 

Where should fishermen be allowed to go?

• Baseline data: now we can compare things in the 
future to see if there have been any changes (from 

mining, climate change, etc)
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The rest of this booklet explains the 

different parts of the project: the 

BRUVS, sounder, mapping and other 

work that we and the scientists did.
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BRUVS
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BRUVS are metal frames, with waterproof cameras 
attached. There is a pole with a bag that we fill with 

bait. We put the BRUVS in the water, and they record 
the fish coming to eat the bait.
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We put the BRUVS in different areas, to 
see what different kinds of fish live there.

We needed a mix of areas:

yerrimilya (coral), 

amilyumilyinja (mud), 

yiningilya (sand bars), 

mawurrira (seagrass), 

mininbadja (seaweed), 

eyeba (shallow rocks), 

and anuma (mangroves).
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Before we could start work, the scientists had to decide the best places 

to put the cameras in.

But the scientists didn’t know much about Groote Eylandt, so they 

asked us to show them where the different kinds of habitats were, using 

maps.
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We marked the habitats out using 
their Anindilyakwa names.

The scientists were really impressed 
with how much knowledge we had, 

and learned a lot from us!

So we decided it would be a good 
idea to keep doing this work with all 

the TOs so they could share their 
knowledge with the project.
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We did some training, and the 

scientists showed us how to 

handle the BRUVS and put the 

cameras underwater.

We started doing the work as a 

team with AIMS. After that we 

went out and did the work 

ourselves.
15



AIMS visited Groote and used their big boat, RV Solander, to put 

BRUVS down in the deeper waters.

We went around the island and put the BRUVS in the shallow waters, 

because our boats can get close to the beach.
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Before we left, 

we charged the 

batteries, packed 

spare batteries

and enough 

memory cards, 

and put 

everything into a 

container.

We took bait, 

and our GPS.

We checked 

which area we 

were going to, 

checked the 

weather and did 

our boat safety 

checks.
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To set the BRUVS up, first 

we put bait into the bag.

We checked that the 

batteries were charged, 

turned on the cameras, 

and pressed record. Then 

we put them into the 

makarda.

We used our GPS to mark 

where we put the BRUVS 

in.

We recorded the date, 

location and time that we 

put them in and out of the 

water.

We wrote all that down on 

a log sheet.
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We left the BRUVS in the water for 30 minutes before we picked them up again. We put 5 in a 

row, to make sure we covered each area properly.

Each ranger team did the work around their part of the island.

Then for the remote parts on the south, we worked with the AIMS scientists using the AIMS 

and ranger boats together.

After a long hard day of working, sometimes we had time to go fishing and ‘sample’ some fish 

for ourselves!
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When we came back we charged the batteries, took the memory cards out and 

copied them onto the computer, and typed up our log sheets.

We sent the data off to AIMS so they could count how many fish were in the videos, 

and see what kinds of fish were there.20



We stayed for a night on their big boat called ‘RV Solander’.

That big boat was really nice. It had good food and hot showers!

During the day, the big boat stayed in the deep water, and the little boats went 
inshore. We put in the BRUVS and did some ‘single beam’ surveys.

At night the boat was moving around and doing ‘multibeam’ surveys. But us rangers 
and most of the scientists were fast asleep!
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By the time we finished the project, 

the rangers and scientists had put 361 

BRUVS out!

The cameras recorded the different 

types of fish that live in different 

places, and how many there are.

Counting the fish gives us a ‘baseline’ 

of ‘population’ and ‘diversity’.

This is useful so we can see if things 

change over time.
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This map shows where the 

BRUVS were put in. 

The red dots are where the 

Rangers put the BRUVS in 

the makarda. 

The green dots are where 

the scientists put them in 

using RV Solander.
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We don’t want fishermen taking too many fish. This includes recreational and 

commercial fishermen, and trawler boats.

We also want to protect the fish from plastic pollution. If the fish eat plastic they 

can get sick. Then we eat the fish and get sick too.

Climate change is making the seasons change and the oceans are getting hotter. 

This can impact on the fish.

And mining can cause pollution from manganese dust and shipping accidents.

We can use our research findings to keep an eye on if these things are hurting the 

fish.
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The 

information 

about the fish 

and habitats 

can also show 

government 

how special 

our country is.

This helps 

when we try to 

explain about 

protecting our 

IPA, why 

people don’t 

like sea bed 

mining, and 

the problems 

caused by 

overfishing.
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When we looked at the videos, 

we saw that there were lots of 

sharks all around the island!

It was interesting to see what it 

looks like under the makarda, 

especially in the deeper waters 

which we can’t normally see.

When the scientists looked at the 

videos, and counted all the 

different kinds of fish, they found 

that the coastal waters of Groote 

are very diverse with 241 fish 

species observed. That’s similar 

to the inshore Great Barrier Reef 

and in the Kimberley!

This map shows the ‘abundance’ 

of fish in each area (how many 

fish there were).
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Shark species were very common, 

including some sharks that are rare in 

other places and have laws to protect 

them. 

Lots of different kinds of fish live in 

the shallow reef and rock areas, as 

well as the slightly deeper reefs of the 

east coast of Groote. 

Shallow reef and seagrass areas are 

nurseries, where fish live when they 

are young. They are important for 

many target species. 

In waters deeper than around 15m, 

pelagic fish (like mackerel and trevally) 

and sharks were the most common. 

This map shows ‘species richness’ 

(how many different kinds of fish 

there were in different areas).
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These were the fish seen in the most videos:

Common name Scientific name Anindilyakwa name
# BRUVS 

videos

1. Inshore surgeonfish
Acanthurus

grammoptilus

kumbamurra
103

2. Stripey snapper
Lutjanus

carponotatus

kalayirra
95

3. Blue tuskfish
Choerodon

cyanodus

yinungwenimburna
91

4. Coral trout Plectropomus damaburna 84

5. Monogrammed 

monocle bream
Scolopsis

monogramma

diyuwa

77

6. Blackspot tuskfish
Choerodon

schoenleinii

yembirrkwa
76

7. Moon wrasse Thalassoma lunare wurrabarja 74

8. Surf parrotfish Scarus rivulatus wurranumalyukwa 69

9. Gold stripe 

butterflyfish
Chaetodon

aureofasciatus 64

10. Barhead spinefoot Siganus virgatus 62

11. Yellowstripe scad Selaroides leptolepis 60

12. Coastal Trevally
Carangoides

caeruleopinnatus

lungwurra

56

1.https://commons.wikimedia.org/wiki/File:Acanthuru

s_grammoptilus_en_Dampier.jpg

2.http://fishesofaustralia.net.au/home/species/552

3.http://fishesofaustralia.net.au/home/species/1922

4.http://fishesofaustralia.net.au/home/species/552

5.http://fishesofaustralia.net.au/home/species/620

6.http://fishesofaustralia.net.au/home/species/1928

1.

3.

5.

7.

9.

11.

2.

4.

6.

8.

10.

12.  7. https://commons.wikimedia.org/w/index.php?curid=1554982

8. http://fishesofaustralia.net.au/home/species/931

9. http://fishesofaustralia.net.au/home/species/2374

10. https://commons.wikimedia.org/w/index.php?curid=30350790

11. https://commons.wikimedia.org/wiki/File:Yellowstripe_scad.jpg

12. https://commons.wikimedia.org/w/index.php?curid=20746943
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Single and Multibeam Sounder Work
29



Sounders measure how deep the water is, and how hard the sea floor is.

We used the ranger boats’ single beam sounders in the shallow waters.

And we used the AIMS big boat’s multibeam sounder to map the deeper waters.

Bottom left : http://www.nafa.com.au/review/1008.html Bottom right : https://www.flickr.com/photos/40322276@N04/4167340394 (NOAA’s National Ocean Service)30



Before we went out, we did all our 

safety checks: check the weather, do 

our boat checklist, and a safety 

briefing.

We made sure we knew were we 

were going to work for the day, and 

that we had all the right equipment.

Whilst we worked, we made sure the 

boat was clear and tidy, so that it is a 

safe place for us to work. 

Like with the BRUVS, each team 

worked around their side of the 

island.

Then we worked with AIMS to do the 

remote areas. We used our small 

boats inshore, and the big AIMS boat 

in the deeper waters.
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We would start close to the beach, and 

then drive out to sea in a straight line for 

about 5km.

Then we would drive across a bit, and 

back to shore.

We would do this few times, recording our 

track on the sounder.

The sounder records our GPS and how 

deep the water is.
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We can use this information to make maps of the sea floor, and understand what kinds 

of habitats are probably there.

GoogleEarth Pro image: Image © TerraMetrics, DigitalGlobe, CNES/Airbus 2019; data SIO, NOAA, US Navy, NGA, GEBCO
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Hard Corals Sponge/filter feedersMacroalgae
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Here are some maps of the three main kinds of habitats that were identified, and 

where they were found.
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Blue Tuskfish Brown-marbled grouper Crescent grunter

Reef Associated fish

Choerodon cyanodus

Reef Associated generalist

Epinephelus fuscoguttatus

Generalist

Terapon jarbua

We can combine this with the BRUVS information about the fish, to model which 

areas are most important for fish to live in.

Crescent Grunter Image: Source: Dinh D. Tran, FiMSeA / http://ffish.asia. License: CC by Attribution 
35



This can help us to protect the 

reefs and corals from pollution, 

overfishing, mining, and climate 

change.

There are lots of new changes 

causing problems for fish.

For example, fishing trawler boats 

can damage the bottom: they 

scrape and take everything, even 

the seaweed.

TOs know lots about the shallow 

waters, and the sacred site areas. 

But we know less about what is in 

the deeper water. Suggest 

deleting this para from this slide?  

This research gives us new 

knowledge to add to what we 

already know, so that we can look 

after our sea country.

This is an image taken from a satellite 

which shows mud being stirred up, 

probably from prawn trawlers 

(Landsat 8, 8/8/2017, 00:58:53 UTC).36



Multibeam identifies low relief reefs 

From the sounder data, the scientists made 3D models of the sea 

floor. They found that some areas are mostly mud with no reef.  A lot 

of the areas close to the shore are fringed by shallow reefs. They 

found two reef systems on the east side of Groote that they didn’t 

know about, and a second smaller reef area along the south west 

coast of Groote.

Below: depth model for Groote Eylandt

Left: examples of individual reef models
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Participatory Mapping
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Participatory mapping means talking to 

the community about what they know, 

and marking it on maps. 

First the rangers did the mapping. We 

talked about what kinds of places we 

should mark up, and chose different 

colours to represent the yerrimilya

(coral), amilyumilyinja (mud), yiningilya

(sand bars), mawurrira (seagrass), 

mininbadja (seaweed), eyeba (shallow 

rocks), and anuma (mangroves).

It was important to be clear what we 

meant with each of these names: 

sometimes what we were talking about 

was different to what the scientists 

thought. We had to make sure we they 

understood what we were trying to 

explain to them.39



We had the Learning on Country kids 

visiting that week, so we got them to 

mark up some maps as well.

Even the young people on Groote 

have lots of knowledge to share!

The scientists were really impressed.

They saw how much the community 

know about their makarda. So they 

found some extra funding so that 

they could talk to more TOs and ask 

them to help out with the project.
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Some TOs were keen to 

be involved, and over 40 

TOs helped mark up 

maps.

Different people marked 

up different areas, 

depending on where 

their country was.

It was really good to 

learn from the TOs and 

see their important 

knowledge captured 

alongside the knowledge 

of the rangers and 

scientists.41



Harri and Jackie also spoke to 

a small number of balanda 

living on Groote, to see what 

kinds of places they thought 

were important.

This helps us as rangers, 

because we need to 

understand how different 

people use different places, so 

we can manage all the areas 

within the IPA.
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Back in Perth, Harri made 

some maps that 

combined all the 

information from TOs.

Then she put the 

information from TOs, 

from the balanda 

fishermen at Groote, and 

from the scientists onto 

one map. It is amazing to 

see all that knowledge 

put together!

She gave all these maps 

to the rangers and the 

ALC. You can check them 

out at the Ranger base or 

at the cultural centres.
This map showed what areas TOs marked. The colour 

represents how many TOs marked that area (red is lots, yellow 

means fewer people marked that area).43



We talked to the TOs because they know their country really well.

It was important to have them involved in any work that talks about their country.

We can’t do work in anyone’s country unless they know and give us permission.

Their knowledge is just as important as the scientists’.

We have to do the right thing.
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This part of the project helped identify the places that TOs think are important.

This helps us make sure those places are protected and managed into the future.

The maps from TOs really showed how much knowledge people have.

We already knew that, but the maps help us explain this to balanda/government!45



TOs knew the most about the shallow 

waters, where they go hunting and fishing. 

The balanda on Groote knew about reefs 

offshore, because that is where they go in 

their boats.

The scientists were good at collecting 

detailed information about a small number 

of places. TOs were able to give a general 

overview of the whole island. 

The scientists used the TO maps to fill in 

some of the gaps where they had no 

information. So the TO knowledge was used 

in developing the fish and habitat models.  

The TO and scientific knowledge worked 

really well together, to tell different parts of 

the story.
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Other Stuff the Scientists Did
47



There were a few other things that the 

scientists did to complement the other 

work.

CTDs (Conductivity, Temperature, Depth)

The scientists took samples of water at 

different depths and places. They checked 

how hot, salty and muddy the water was. 

They found that because the waters can 

be very muddy, corals, seagrass and 

macroalgae can only grow where the 

water is about 10m or less deep. This is 

because they need light to survive.

Deeper than 10m, the sea floor is likely to 

be either muddy, or home to communities 

that don’t require light such as filter 

feeders (like sponges, sea whips and 

Gorgonians).
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Sediment samples

The scientists took samples of the mud under the makarda to check if they had any 

pollution from the mine at Groote, or from the mining near Boroloola.

The sediment survey found that all sites contained very low or trace levels of these 

heavy metals. The concentrations were all well within safe levels. 
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Microplastics

When Solander visited Groote, they took 

samples of the water to look for plastics.

Over time, plastic breaks into smaller and 

smaller pieces until they are really small, 

like grains of sand or even too small to see.

Everything in the ocean gets into the 

animals: black lipped oysters and clams 

filter water and get the plastic in them; fish 

get it in their gills.

This makes the animals sick. And the other 

animals which eat them get sick too: 

crocodiles, other fish, dolphins, and us!

Microplastic fibres were found in all the 

samples taken by the scientists. The 

amounts were similar to those in other 

remote coastal areas. 

Bottom image: Florida Sea Grant - https://www.flickr.com/photos/flseagrant/35987683092/ (https://creativecommons.org/licenses/by-nc-nd/2.0/)
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Satellite imagery

The scientists found photos of the shallow 

waters that were taken from space. They 

used these to figure out what habitats there 

were close to shore.

They looked at the colours in the water, and 

figured out what kind of habitats came up 

as each colour.

We took Harri out to check what was in the 

water at a few different places. 

The scientists in Perth then used this 

information to understand what they saw in 

the satellite images.

The satellites show that most of the shallow 

waters in the north, east and south east of 

Groote had a mix of reefs, corals, 

macroalgae, rubble and sand.51



Towed Video

The scientists towed an underwater camera behind their big boat in the deeper water, to see what 

was living on the sea floor. But there wasn’t much light down there, so they couldn’t see much!

What they could see was that there were lots of muddy areas which don’t have a lot growing in 

them. Where there was a bit of rock, some filter feeders and sponges could be seen.
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Oceanography

The AIMS scientists tried to predict how the water moves round Groote and the 

nearby islands.

We helped them put an Acoustic Doppler Current Profiler (ADCP) in the makarda 

between Groote and Bickerton Island in December 2018. This will collect tide and 

current data to check if it matches up with what the scientists predicted.

The results from the modelling should be available in late 2019.
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Well that’s the story of our research project with AIMS.

If you want to find out more about what we learnt from the 

project, come and visit us at Pole 13!

Drawing 

by Cassie 

Mamarika54




