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First market survey trip: Maldives and Thailand
Background to project:
The Bay of Bengal is fished by thousands of small-scale fishers who are responsible for a major share
of the estimated 6 million tonnes of catch per year. Currently there is little detailed information on the
quantities and types of fish being caught, and, importantly the changes in species composition over
time. This information is not only important in order to provide accurate catch composition for
fisheries managers and scientists, but is also essential information for better understanding the IUCC
components of fish catches, and providing a baseline dataset for predicting future change, e.g. from
effects of climate change.

CSIRO scientists have developed a rapid assessment protocol to enable detailed information on the
catch composition at a fish landing site to be collected. This methodology can provide a standardised
data collection technique which can be applied regardless of the size of the site and scale of the
landings. These methods have been developed in Indonesia and trialled in the Philippines and
Malaysia. This project will deliver a standardised, rapid method of collecting catch composition data,
regardless of market or landing site size, and allow for a better understanding of the marine species
exploited by fisheries in this Large Marine Ecosystem.

Abbreviations:
AFRDC – Andaman Fisheries Research and Development Center
BOBLME – Bay of Bengal Large Marine Ecosystem
CSIRO – Commonwealth Scientific and Industrial Research Organisation
DoF – Department of Fisheries
FMA – Fisheries Management Agency
MRC – Marine Research Center
RFAMS – Rapid Fisheries Assessment by Market Survey
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Maldives component
28th to 30st January 2014

Participants:
CSIRO - William White & Daniel Gledhill
MRC and FMA – Khadeeja Ali, Mohamed Ushan, Mohamed Ahusan, Yoosuf Rilwan, Fahmeeda
Islam, Ahmed Najeeb, Abdulla Fazeel, Riyaz Jauhary, M. Shiham Adam, Adam Ziyad

Schedule:
28th January – meet with MRC team and undertake scoping of the Malé fish market
29th January – undertake fish market survey and hold discussions with MRC and FMA staff
regarding the Maldives fisheries and data collection issues.
30th January – hold discussions with MRC team and resort Marine Biologists regarding the
recreational and resort fishing. Give presentation on the RFAMS method in
Indonesia and the examples of how to use the data collected.

Market survey and data collection alternatives

The fish market in Malé is small with relatively low catches compared to primary markets
elsewhere in the Asian region. During the survey trip, the RFAMS method was explained to
the Marine Research Centre (MRC) staff and we did some circuits through the fish market
from 7 am for a couple of hours. The key to undertaking successful market surveys is
understanding the dynamics of that particular market and the landings coming in to determine
whether the survey method is appropriate.
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In this fish market, landings are reasonably small and the diversity is low. However, only
small amounts of fish are visible in the market area at any one time. As soon as some fish sell,
more are brought out of larger ice boxes either in the market or from nearby boats. This makes
tracking of the catches challenging as observers either need to gain estimates from the ice
boxes or spend many hours watching low volumes of fish come and go which is not a good
use of resources. There is also a significant standing stock issue in which, especially first thing
in the morning, the fish in the market were from previous day’s landings. Thus, there would be
a need to determine what is that particular days landings to complete a market survey.

Teaching the RFAMS method in Malé fish market

The RFAMS methodology was designed for fish landing sites with high diversity of species
and fishing methods, and very large landings. In the Maldives, there are only a small number
of fisheries contributing to the main catches of fish:
1. Maldives tuna longline fishery (not landed at Malé fish market);
2. Pole and line tuna fishery;
3. Hand line fishery for large Yellowfin tuna;
4. Reef fish handline fishery;
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5. Grouper line (diving) fishery (not landed at Malé fish market).
At the Malé fish market, only catches from fisheries 2-4 above are present. As a result the
species diversity is low due to the relatively high selectivity of the fishery types compared to
methods such as trawling and demersal gill netting seen in many adjacent regions.

Unloading catch of small tuna’s from poling fishing boat

During discussions with the MRC and Fisheries Management Agency (FMA) staff, we were
informed about information currently collected from the Malé fish market. FMA staff have
collected species level data (quantity and estimated weight) for at least the key species from
the Malé fish market on a daily basis over the last 20 years. A fisher logbook is also being
introduced for the main fisheries throughout the Maldives. Logbook data sheets were prepared
for each of these fisheries and include detailed information such as: capture location, bait used,
quantity of bait caught, species caught, number caught (daily basis), etc.
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The logbooks for the two tuna fisheries appear to have been well implemented and compliance
is good across the archipelago. The majority of large tuna from the handline fishing boats,
which have a much higher value, bypass the Malé fish market as they go straight to the
exporters and only small numbers of ‘reject’ large tuna come to the fish market. Thus a market
survey would not include these catches unless logbook or export data from that fishery are
also included. We were informed that the logbooks for the reef fish handline fishery and
grouper line fishery have only relatively recently been distributed and compliance is currently
quite low.

Larger tuna in Malé fish market

Reef fish fishery
The reef fish fishery supplies the many resorts throughout the Maldives and the combined
catches would be substantial, thus it is important that these catches are properly documented.
However, compliance can always be an issue in these cases. During the Darwin reef fish
project, between 2009-2012, some trial data was collected from selected resorts via the Marine
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Biologist(s) employed there and/or by chef’s in the restaurants. But, it was noted and
understandable that this would create a burden on top of the daily tasks that these employees
already must undertake. Also, one boat may service multiple resorts and some of the catches
they bring to the resorts may be from other locations. Thus, logbook data from the fishing
boats themselves appears to be the most logical and accurate system if compliance can be
improved.

Fisherman unloading catches from an overnight reef fishing trip

It was suggested that incentives are a good way to improve the compliance and one MRC staff
member (A. Najeeb) suggested some form of accreditation. This led to some very interesting
discussion and the suggestion for the Maldives to create a ‘Responsible fishing’ accreditation
for resorts. In this scenario, a resort can gain such accreditation by meeting the guidelines that
the Ministry sets out. In the early year(s) of implementation, these guidelines may simply be
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that they will only purchase fish from fishers which routinely complete the reef fish logbooks.
Thus, fishers will have an incentive to fill in the logbooks as resorts are more likely to
purchase their catches. Such accreditation could become an important factor for tourists
deciding between resorts so could be used to improve compliance. If this system worked then
the guidelines could be adjusted occasionally for things such as: protecting vulnerable species,
introducing size limits for some species, etc.

On the last full day of our visit, we met with two marine biologists from nearby resorts (Four
Seasons and Gili Lankanfushi) to discuss some of these issues. They also stressed that it is
very difficult for the marine biologists and/or chefs to be recording the fish data. Thus, they
strongly supported the idea of an accreditation system to promote fishers to comply with the
logbook system. One thing they also suggested is for more and better feedback to the resorts
(and fishers) of the data collected and what this is being used for. The biologists also requested
assistance with identification guides and guides for better fishing practices. Mention was also
made of the positive impact of the colour posters previously developed by MRC/FMA, with
these commonly being displayed in kitchens and around resorts. There was a strong support
for further educational products such as these, and for improved guidance regarding
responsible fishing practices.

Recreational fishing
There is a large amount of recreational fishing across the Maldives and at this stage there is no
data collection and appears to represent a relatively large gap in knowledge. Some local
recreational fishers sell to the local markets which probably can also end up at the resorts in
some areas. There are currently no projects examining the impact of this fishing.
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Resort fishing (e.g. sunset fishing and game fishing) is another example which is currently not
being reported to fisheries. One suggestion was that a whiteboard could be set up on the
recreational fishing boats and to have fishers engage the tourists who catch the fish to write up
their catch. This is often something tourists enjoy to do and at the end of the fishing trip a
photo of the whiteboard with catch data could simply be messaged to the fisheries staff in
Malé to improve data collection. Although some resorts will not comply with such
suggestions, to get compliance from a certain percentage will at least allow for some scalingup to obtain estimates of recreational landings.

One of the resort marine biologists (V. Kirsys) suggested that a code of conduct for the game
fishing sector from the Ministry would be important for the resorts.

Grouper fishery
The live Grouper fishery, which involves use of baited lines by snorkelers, is an important
export fishery for the Maldives. As part of the Darwin reef survey project (2009-2012), data
was collected on this fishery; size limits were planned for various species; and 5 Marine
Protected Areas (MPAs) were established for groupers across the archipelago. There is also
some current BOBLME funding for surveying of the MPA areas and spawning aggregation
sites. The MRC staff involved in this research indicated that there are currently no size limits
(although in process of implementing) or seasonal shutdowns in the fishery, and there is no
spawning information to accurately determine whether the MPAs are suitable. Further surveys
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of the MPAs and improved data on the key species are important and resources to undertake
this will be important in the future.

Grouper identification guide with proposed size limits

Aquarium trade and capture of baitfish
Although not discussed in much detail, it was highlighted that the aquarium trade is another
important sector in the Maldives. There was a pilot project to implement a logbook system
which apparently is not working well. Obtaining export data could be a solution to investigate.
We also note the extensive capture of baitfish for commercial fisheries, and that concerns have
been raised by fishery staff regarding lack of data and anecdotal reports of reduced catches.
This could also prove a key area for future research effort.

Sharks
There has been a small BOBLME project in Maldives to provide training on taxonomy,
coordinated by Khadeeja Ali and there is a current project to develop a National Plan of
Action (NPOA) for Sharks. In the Maldives, fishing of reef sharks was banned in 2009 and
there has been a total ban on catching any sharks since 2010. Rays are typically not fished and
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are not considered of concern, with the focus on rays in neighbouring countries, proactive
banning of rays may be pertinent to defer expansion of fisheries to include these (e.g. recent
growth elsewhere in demand for mobulid gill rakers). Healthy shark and ray populations are
an important drawcard for tourists and the existing level of regulation is very promising for the
long-term prospects of tourism in the Maldives.

Other
On the final day of our trip, we met with representatives from Save the Beach on Vilingili
Island (http://savethebeachvillingili.wordpress.com/about-us/), an NGO working to improve
the health of beaches and waterways surrounding the island which hosts the most used beaches
in the Maldives. Through a concerted and consistent message to locals, the organisation has
demonstrated that Maldivians respond to positive messages encouraging better care for the
local environment. The positive work being undertaken on Vilingili Island suggests similar
messages to improve fishery and coastal management may take time, but are likely to be
accepted over time.

Conclusion of Maldives component of trip
The RFAMS market survey method is not recommended for the fish markets in the Maldives
since there are few fisheries and relatively low species diversity and catches compared to
many regional landing sites in the Asian region. Also, only a small proportion of the catch
comes into the main fish markets, thus a method for obtaining data from the boats would be
most ideal. A logbook system for the boats is being implemented and compliance is reportedly
good in the tuna fisheries. Compliance needs to be improved in the reef fish and grouper
fisheries. Responsible fishing accreditation for the resorts could be a successful way to
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improve compliance in the reef fish fishery as this largely serves the many resorts in the
Maldives. Areas where future resources could be directed in the Maldives are:
•

Implementing an accreditation system for resorts with the aim of improving use of the
logbooks by reef fish fishers.

•

Gaining more data on the grouper species targeted for the live trade (e.g. spawning,
biological data) and more surveys of the MPAs to determine their effectiveness.

•

Workshops for increasing the flow of information between the Ministry and the
resorts, especially as resorts appear to be seeking data and educational materials.

•

Examination of the impacts of the baitfish fishery.

•

Improved regional-level understanding of the biology and biogeography of Maldivian
fish stocks (including genetic components).

Market survey team at Malé fish market
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Thailand component

Participants:
CSIRO - William White & Daniel Gledhill
DoF/AFREDEC – Ms.Thumawadee Jaiyen & Mr Chalit Sangagam.

Schedule:
3rd February – Undertake landing site surveys.
4th February – Undertake landing site surveys.
5th February – Debriefing with BOBLME team in Phuket.

Market surveys
On the morning of the 3rd and 4th, we were met by the Ms Thumawadee and Mr Chalit who
took us to the Phuket Government Fishing port. This is a relatively large port which is very
active. Boats dock and immediately unload their catch which is sorted into various crates,
weighed and transported away. Following this, the boat moves away and another boat soon
comes into dock and the process begins again. The landing area is several hundred metres
along the dock and up to 8 boats were observed unloading at a particular time during our visit,
but with the space for a larger number of boats to be unloading.

The main fishery types that we observed landing during our visit was purse seining and
trawling. The trawling catches are highly diverse as were some of the purse seine catches,
although in the latter, one or two groups dominated the catch. Capturing detailed catch
information at this site would be extremely difficult and is thus very well suited to the RFAMS
method. Even using the
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Purse seine boat preparing to unload its catch

RFAMS, the diversity presents a very high level of data recording to occur to capture the
necessary information. Although a large and potentially difficult port to survey with RFAMS,
it has some favourable characteristics that assist with the process:
1) Boats land their catches in a distinct area, clearly separable from any adjacent boats;
2) Sorting during the unloading process splits the catch up mostly into species or family
groupings which makes data recording much easier;
3) Similar sized crates are used when sorting the catches, thus estimated weights of a full
crate can be used to obtain estimated weights for each family group relatively easily;
4) Following sorting of the catch during unloading, the crates remain in the market until
the end of the unloading process (except on one boat a small number of fish did leave
through a smaller vehicle). This means that catch data can be recorded after the boat
has fully landed, rather than be observing all of the crates being filled and entering data
over the whole unloading period (which could be well over an hour in some cases);
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Crates used after sorting of fish –between 25-30 kg when full.

Since the trawlers are generally operating in similar areas to one another, if 5 trawl boats
landed on the survey day, detailed data could be collected from one of these and used as a
surrogate for what the other 4 boats likely contained. Although not 100% accurate, it will
provide a better understanding of the biodiversity of the catches than only recording the key
groups in the catch. This can also be the case for the purse seine catches (which are typically
much smaller volumes than the trawl fishing catches as only one nights fishing), but the
catches should be categorised by the key species being caught. For example, one purse seine
boat’s catch was almost 87% fusiliers (Caesionidae), whilst another similar sized purse
seiner’s catch was 95% scad mackerel (Decapterus). Thus, it would not be accurate to use one
boat as a surrogate for all other purse seiner’s landing on a particular day. But if categorised as
‘fusilier’ dominated, or ‘scad mackerel’ dominated, then they can be used as surrogates for
other boats in the same category.
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Overall, the RFAMS method would be a particularly useful method for recording catch data at
this fishing port to obtain some more detailed capture information. This would provide a better
idea of the effect of the various fisheries on the ecosystem. It could also be used as an
indicator for ecosystem health by capturing information on groups which are indicative of
overfishing, e.g. lizardfishes (Synodontidae) which are more prevalent in heavily fished areas.

Data captured during market surveys
To highlight the effectiveness and suitability of the RFAMS method, the landings of two boats
were recorded on each of the two days surveyed. One purse seiner and one trawler on the first
day, and two purse seiners on the second day. The purse seiner recorded on the first day was
also recorded on the second day to test for daily variability in their landings.

Day 1 (Feb 2nd)
Purse seine fishing vessel:
•

No invertebrate or elasmobranch groups present;

•

Only about 9 species of teleost caught;
o 1 x hairtail (Trichiuridae), barracuda (Sphyraenidae), flying fish (Exocoetidae),
o 2 x emperors (Lethrinidae), 2 x trevallies (Caranx/Carangoides - Carangidae),
~2 x fusiliers (Caesionidae)

•

The fusiliers represented about 69% and the trevallies about 29% of the total catch

•

Total of 3.59 tonnes estimated using RFAMS.
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Sorting of catch into small crates from a purse seine boat.

Trawl fishing vessel:
•

About 10% of total catch were invertebrates, mostly cephalopods (octopus, squid and
cuttlefish) and penaeid prawns;

•

3 species of small stingrays present (less than 1 kg combined);

•

26 families of teleost fish recorded with species from 4 of these representing 84% of
the teleost landings:
o About 36% groupers (Epinephelus – Serranidae)
o About 28% lizardfishes (Synodontidae)
o About 10% threadfin bream (Nemipteridae) and 10% croakers (Sciaenidae)

•

Total of 1.2 tonnes estimated using RFAMS.

Day 2 (Feb 3rd)
Purse seine vessel no. 1:
•

Small quantity of squid landed, no elasmobranchs or other invertebrates;
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•

12 families of fish recorded in landings
o 95% of landings was one species of scad mackerel (Decapterus – Carangidae)

•

As with a number of other purse seine boats, the catch consist of a small but diverse
benthic component where the net must hit the substrate during retrieval. Although not a
significant bycatch component, in the landings of some other vessels this is more
substantial.

•

Total of 7.1 tonnes estimated using RFAMS.

Small portion of the diverse benthic capture of some purse seiners.

Purse seine vessel no. 2 (same vessel as previous day):
•

No invertebrates or elasmobranchs landed;

•

Only 4 teleost families present in catch
o 87% fusiliers (Caesionidae)
o Remainder consisted of snappers (Lutjanidae), barracudas (Sphyraenidae) and
trevallies (Caranx/Carangoides – Carangidae)

•

Total of 2.1 tonnes estimated using RFAMS.
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Meeting with the officials at the port office at the Government Fishing Port
After the survey of the fishing port on the first day, we met with officials at the Port Office.
The port official we met was keen to hear of any new methodology for data recording and he
printed out some of the data sets that they recorded at this site. Data is collected at this site,
processed and then sent to the main fisheries office in Phuket. Data is collected at a fairly
gross level on a monthly basis, e.g. number of trips, total catch and amounts of the key
commercial species.

Annual data from the Port Office on number of vessels operating in the Phuket province in 2011.

Private fishing ports
One of the biggest issues regarding more detailed data collection using methods such as
RFAMS, is that many of the landing sites, at least in western Thailand are private landing sites
which we could not get access to. While the RFAMS could be a very good method for
obtaining more detailed catch information at landing sites in Thailand, without access to the
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private fishing ports, a large proportion of the catches will be missing from the data sets. This
seems to be one of the most pressing concerns, from both a scientific and management
perspective, from the small amount of time we spent here.

Private fishing vessels and port on the opposite side of the river from the Government fishing port.

BOBLME debriefing meeting
Prior to flying out of Thailand on the 5th February, we met with Murali, Rudi and Chris at the
BOBLME offices for a debriefing of the trip. Items raised are included throughout this trip
report and discussions were held regarding the next trip. It was agreed that Myanmar would be
very worthwhile visiting in the 2nd trip and that we would provide suggested dates so that the
BOBLME team could plan with the Myanmar collaborators. The Letter of Agreement for the
project would need to be extended to allow for this trip to occur after March (May most
likely).
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