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1. EXECUTIVE SUMMARY

Fishing for tuna is an important industry in the Maldives, providing employment for
thousands of people and contributing up to 1.3% of GDP (NBS 2014). Taaddole
fishery for tuna targets skipja¢datsuwonus pelamisyellowfinThunnus albacaresnd big

eyeThunnus obesus

The poleandline fishery depends on livetiasmall shoaling fish that are thrown alive into

the water behind the fishing vessel to elicit a feeding response in the tuna and encourage
them to attackthe lures on line at the end of the poles whereupon they are flicked into the

fishing vessel. These small fish are collected with rectangular lift nets, often using lights at
YAIKG G2 fdz2NBE GKSY G2 0GKS g1 (S NXgn thedpeR | OS>
20SIY FYR IINB 1SLIW FftA@S 2y (KS FTAaKAy3d @Saa

The poleandine tuna fishery was accredited by the Marine Stewardship Council as being
sustainable in 2012 but with eight conditions, one of which concerreeduhntity of livebait
being harvested and another with the interaction of endangered, threatened and protected

species (ETP) with the livebait fishery.

Since 2010, logbook data has been collected throughout the Maldives on the quantity and
type of bait leing collected by polandline fishers as well as any interactions with ETP
species. Initially, low numbers of logbook records were returned and therefore only data

from 2011 onwards was included in the analysis.

Logbook returns peaked in 2013 at oven thousand records but not all of these could be
used due to missing pieces of information. Nevertheless, once the data had been filtered for

full records, many thousands of data points were used in the analysis.

Silver spratSpratelloides gracilisvas the most important bait species throughout the
Maldives with varying contributions to livebait catches from blue sPatatelloides
delicatulus anchovyEncrasicholina heterolopaardinalfish Apogonidae, fusiliers Caesionidae

and species aChromis



Analysis of catches showed great variability in quantities of livebait between region, year and
month. Statistical comparison of catches between years was impaired in many cases by lack
of data, but many species showed either no significant differencataimes between years

or a decrease from 2011 to 2014, depending on region. Importantly, any differences
between years were not consistent by species or region and therefore changes in catches
may be related to local depletion or it@nnual variabilityn abundance of these shelived

species rather than populatidavel effects of the bait fishery.

Logbook data on interactions of the collection of bait fish with ETP species was lacking and
therefore appraisal was made using that collected by indepenaleservers of bait fishing
operations. All indications are that ETP species are not harmed in any way by bait fishing and
occasional entanglement or entrapment in the gear usually results in the organism in
guestion being released without injury. Slsadnd stingrays are an exception (not ETP

species globally but do benefit from protection in the Maldivian waters) which occasionally

suffer injury when being extracted from the nets used for collecting bait.




2. INTRODUCTION

Tuna is the single most impant fishery in the Maldives providing direct employment for
approximately 10,000 people (NBS, 2014) and thousands more irhguesst, boat
construction and maintenance activities. Fishing for tuna is carried out usingnodiee

and handline whichequires livebait; this consists of small, often pelagic, schooling fish which
INBE NBfSIFIaSR fAGS Ayl2z2 2Ly 20SHyAO ¢ G4§SNA
the tuna. Once excited by the presence of the livebait, tuna can then be aeiigipthooked

lures as they will attack anything shiny in the water. In the Maldives most of tharuHiae

tuna fishing using livebait takes place in the coastal waters (Miyake et al. 2010) and around

anchored fish aggregating devices (FADs) (JauAadeAdam, 2012)

Maldivians have been consuming tuna for last 8 centuries (Anderson, &@0®)e fishery

now contributes up to 1.3% of annual Maldives GDP in 2013 (NBS, 26d4y a major
concern expressed by communities on many islands is the pratuct the tuna fishery,

which is the primary export industry and the main source of income on many islands.
Although the stock of the main species being caught in thegradine fishery, i.e., skipjack
Katsuwonus pelamiss considered to be robust there are concerns over the overexploitation
of highvalued bigeyélhunnus obesusnd yellowfin tunalrhunnus albacaregGillett, et al.

2013) Tuna harvests depend on, among other things, the availability of copious quaintities
livebait, which is sourced from the coral reefs within atoll basins and some fishers suggest

that baitfish resources are under stress in many atolls.

Livebait fishing is an essential component of the tuna-potHine fishery and continues to

be uncertaken as part of the daily tuna fishing operations. Unlike in many parts of the world
where livebait is collected by separate vessels and then sold to tuna fishers, the livebait
fishery in the Maldives is conducted at sea by-poleline vessels as paof the tuna fishing

operation and takes place prior to almost every tuna fishing trip.

In the past livebait fishing was undertaken during early mornings (Adam et al., 2003) utilizing
rectangular liftnets deployed from the sides of boat. This techniqfidivebait catching

involved making use of snorkelers in the water who actively forced schools of fish on to the



net but this method is time consuming and requires many crew members. In recent year as
fishing vessels have developed technologically,ivkédit fishery has evolved from the very
labour intensive daytime fishing to a more efficient method using lights at night. Lights are
used to draw small fish to the sea surface which can then be collected with a large net (see
Plate 1), a method which currently accounts for more than 90% (from MRC field

observations) of the livebait used by the patetline vessels.

Plate1l. Using lamps to attract fish to the surface (left) which are then concentrated in a large rectangular net
(right).

Although some fishers initially expressed concerns that night time bait fishing activities using
lights was detrimental to bait fish pdations (Anderson, 1997), it is now routinely practiced

by all fishers throughout the Maldives and is considered to be the most effective way for
catching livebait. In addition to the improved catch efficiency of livebait by using lights at
night, tuna fshing vessels have become larger as the fleet modernises which has further

increased demand for livebait.

Livebaitused in the polandline tuna fishery consists of small pelagic and-assbciated
species (Table 1) that are sourced from the relatively shallow waters of the atoll lagoon.
Most of the targeted species for livebait have short generation times arghgbpulation
turnover, although some livebait is likely to consist of juveniles (e.g. cardinal fish). The
availability of livebait species varies greatly between seasons and regions throughout the

Maldives (Anderson and Saleem, 1994) which combined hathatge quantities required



per fishing trip and year round fishing have resulted fishers complaining of about shortages of

livebait.

Tablel. Livebait species exploited in the Maldivian paled-line tuna fishery

English Name Family/Species Local Name
Silver sprat Spratelloides gracilis Rehi
Blue sprat Spratelloides delicatulus Hondeli
Cardinalfishes Apogonidae Boadhi, fathaa
Anchovy Encrasicholina heteroloba Miyaren
Fusiliers Caesionidae Muguraan
Chromis Chromissp. Nilamehi

There are other fisheries that utilize liveb&illett, et al. 2013¢reating additional demand

on the resource; various forms of reef fishing and the yellowfin handline fishery require large
guantities of livebaion a regular basis. In addition some baitfish, particularly sprats, are now
routinely caught and landed as a food fish increasing total livebait catch. In t&000isl

total estimated bait catch was at 15,000 Mt per yé&zitiétt, et al. 2013)

Given he essential nature of the livebait fishery for tuna fishing, many members of the
industry view the shortages of bait supply as an impediment for further expansiontehshe
fishery. At a time when the industry is demanding-labeling of the tuna fishg (such as
MSC certificatiol), concern over oveexploitation of livebait resources is of serious concern

to fishery managers.

Despite data collection methods for the tuna fishery been well developed as early as 1960s
(Anderson and Hafiz, 1988), thdras been no data collection effort for the livebait fishery.

In the past livebait fishing data was gathered opportunistically during field trips undertaken
by Marine Research Centre (MRSuch data collection activities to estimate annual livebait
utilization in the poleandline fishery were conducted from 1978 to 1981; 1985 to 1987;
1993 to 1994 and in 2003 ¢ble2).

! Marine Stewardship Council accreditation of a sustainable fishery.
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Table2. Estimates of historic annual livebait utilization in the paletline fishery. After Anderson and Hafiz
(1988), Anderson (1994, 1997 & 2009) and Adam (2006)

Estimated bait catch Bait utilization
Period
(Mt / year) Kg of bait / day Kg oftuna / Kg of bait
19781981 3250 £ 800 32 7.4
19851987 5100 + 1300 32 10.0
19931994 11000 + 2700 49 7.5
2003 15000 72 9.6

The poleandine tuna fishery was prassessed for MSC Certification in 2009 and the full
assessment began in 2010 leading to certification in November 2012. The fishery was
certified with eight conditions, one of which relates to the retained speciigebhit being

used in the fishery and a further one related to interactions of endangered, threatened and

protected (ETP) species with bait catching activities.

These conditions detail the requirement for the following activities and outputs:
1. Collectionof data pertaining to quantities of bait fish caught;

Collection of data pertaining to the locations of bait fishing;

Collection of data pertaining to the type of bait fish collected;

Collection of data pertaining to interactions of bait fishing actvitigh ETP species;

a & DN

Reporting of all data detailed above.

This report uses all available data to estimate use of bait fish in thampslame tuna fishery

and interactions with ETP species in Maldivian waters.
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3. METHOD

3.1 Data collection

Formallivebait data collection across the Maldives from gole-line vessels began with the
introduction of tuna fishery logbooks in 2010. It was mandatory for the fishers to report their
catches using the logbook which gathered information on bait speciédisbaig ground,
duration of bait fishing operation, amount of tuna caught using the bait. The bait catch was

recorded in the logbook as an estimate of weight in kilograms.

Based on the feedback from fishers and field work conducted by MRC a new lagisook
introduced in 2013 in which fishers reported their bait catch as number of scoops of bait. By
then most fishers had started using scoops to transfer their catch from the bait net into the
bait hold Plate2). There was a problem with this measure of bait quantity, however; the size
of scoop used on different pendline vessels varied. Initially the scoops used were very
large (diameter approximely 50cm) and two people were required to handle these scoops.
As the fishers realized scooping large quantities of small fish at once increased the mortality
of livebait (from information disseminated by MRC), they gradually switched to smaller
scoops (dimeter approximately 35cm) which could be easily handled by one person. In 2014
and 2015 MRC staff conducted field trips on board-pakkline fishing vessels to estimate

the average weight of livebait that was taken using the smaller scoops. This valweused

to convert the number of scoops of bait catch reported in the logbook to weight.

The revised logbook introduced in 2013 gathered data on:
1 Date of catch
1 Position of bait catch* (reported as a number on the grid in the position chart
providedat the back of the logbook)
Bait type (ten possible species
Duration of fishing (total amount of time spent on livebait fishing)

Amount caught (bait scoops)

= =/ =4 =4

Discarded catch (bait scoops)
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Plate2. Using scoops to transféivebait from the large net to the holding tanks on the fishing vessel.

The fishers are cautious about revealing the exact location of their favoured bait fishing areas
and therefore a map of the Maldives overlaid with a-tlatfree grid was created with a
letter and number code for each squaFegurel). This meant that location of catches could

be recorded with adequate resolution for fishery assesgnwithout compromising the

confidentiality the fishers required.

Bait Fishing
Assessment Grid
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Figurel. Halfdegree grid over a map of the Maldives with codes for fishers to record the location of bait
fishinggrounds
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Owing to some fishing vessels also undertaking handlining for yellowfin tuna as welt as pole
andline fishing, of these ten possible species only seven are used tangdiee fishing
whereas the remaining three (bé&ye scad, mackerel scad and triggéifiare used for hand

lining. These species have been included in the analysis reported here as they have been

captured using essentially the same process as other bait fish species.

Observations of field visits conducted by MRC on-giodHine vesselsavealed that fishers

did not complete their logbooks regularly. On most vessels the logbooks were completed at

the end of the weeks fishing rather than daily and some vessels did not have logbooks on the
@SaasSt odzi AyadSIR ¢gSNBIjPgRE KAYS@F Ol RBYySN
recorded at the time of bait fishing operation but much later, sometimes after all the fishing
activity was over for the day or at the end of the week. This lead to discrepancies in the
amounts of bait in the catch recordsspecially when estimating bait mass by the number of

SCOOpS.

The logbook sheets also have cells for recording interactions of bait fishing with some ETP
species, including tidhoxes for the fate of the individual(s) involved i.e. released alive,

injured or dead. In addition, the MRC observer trips on tuna fishing vessels in 2014 made
note of any sightings of ETP species and how they may interact with the bait collection

process.

3.2 Data analysis

Data from the logbooks was transcribed into Excel sisfezet format by staff at the
Ministry of Fisheries in Maldives. Data was faithfully transcribed from the logbooks and

examination of the electronic data immediately highlighted some problems for analysis:
1. Date

Sometimes the date was written in the American format (month, day, year) and at other

times written in British format (day, month, year).
2. Positionof catch

Recorded position of bait fishing not falling on to a square on the grid within any atolls of

the Maldives where the activity takes place (Begire2).

14



Some logbook records showed inconsistency in writing position. E.g.: C8, C 8, c8, C08 /

C8, 9-C8, C9.

Some logbook entries recorded squares that do not exist on the map grid. E.g.: 120, 130,

0.
Some logbook entries were missing letters or digits. €.9

Sometimes name of the position was written rather than a grid squarevVEBRgngandu.

Possible Bait
Fithlng Grounds

Poasitle Bailt Fishing Grounds
Assassment Regioos
Maldives EEZ

Kluiraation
Daotem: WG584 N
NOT TO BE USED
FOR NAVIGATION
SRR A ugust 2015, CMACS Lid

Figure2. Possible bait fishing groundstime Maldives, with regions for analysis.

3. Bait type
Some log book entries for bait type dank¢ no reference to bait type.
4. Time

Duration for bait fishing was reported as: 3hrs, 3hrs 90min, 17:00 to 06:00, 09:00 to
06:30, 30 hours, 0.03 hours, 03:30 to 18:00.

15



5. Catch

There were extremely high catches (3000, 4500, 9000 kg) reported foteatmndishing
trip, which are very unlikely daily catches as below&kg is the preferred amount
(MRC Observers personal comments after conducting ti@n 100 bait fishing trips).

Some logbook entries had left the catch amount blank.

Due to the abwe stated issues the data were screened and only certain records were used.
Data with a recorded catch location on the following grids: B8, C8, C9, D8, D9, ES, E9, E10, F8,
F9, F10, G8, G9, G10, H8, H9, H10, 18, 19, 110, J8, J9, J10, K8, K9, K100 B9 310,

09, 010, P9, P10, Q9 and R9 was considered as useable for estimates of catches in each
region. Data which was outside these grids but had a record of bait type could still be used
for frequency of use of each bait type analysis as it wasnassthat while location was

incorrect, bait type had been correctly recorded.

As fishing effort for tuna and for bait is not even throughout Maldives, the data has been

divided into three broad regions; North, Central and SouthKgpee?).

As data of fishing duration varied in both format and accuracy (fishers may record the
amount of time the lights were on overnight rather than the actual time spent catching

livebait), effot was calculated as catch per fishing trip.
Dates were corrected to British format (day, month and year).

Data was divided into three quality categories:

1: All pertinent data and metadata recorded (date, location, bait type and amount)

2: Some pertinentlata recorded, on the condition that location had been noted then some
useful information could be gleaned as long as bait type or bait amount was also present.

3: No useful data recorded (i.e. location and/or bait amount omitted).

Where two species wereeported as caught during that bait fishing trip and one value for
weight is provided, this data was not included in the catch amounts as information was not
provided on the relative quantities of each bait type. However, this data could still be used

for incidence of species in catches.

16



Data were first sorted by quality, then by region and then by grid square and month. Monthly
total catches could then be calculated for each region and year as well as average catches by
dividing the total catch in eaclkgion and year by the number of trips in the relevant region

and year. Incidence of species in the catches was calculated by summing the number of
times each bait type was caught in each region and in each year and expressing it as a

percentage of the t@l number of trips.

Statistical analysis

Statistical analysis was carried out on six of the ten species; both types of cardinal, mackerel
scad and triggerfish were omitted from the analysis owing to sporadic and highly variable

catches.

The most appropria approach to investigating the catch masses was an analysis of variance
(ANovA with comparisons of mean catch mass of each of the tested species between years.

This would allow trends of catches between years to be elucidated.

Data were sorted first bype, then into region (North, Central and South) and finally by year.
Separate comparisons of catch were made between years of each bait type separately and

also for each of the different regions. All analysis was carried out in Minitab 16.

Prior to andysis, an AnderseDarling test was carried out to establish whether or not the

data had a normal distribution. The data for all data is all regions was not normally
distributed and transformation of the data by square root and log(n) did not change the
situation. As a resulanalysisvas carried out using the Krusk@hllis test, a noqparametric

version ofANOvAthat ranks the data and then analyses differences in median between
datasets rather than differences in mean. The Krusladlis test is robusvhen there are

many data points as have been used in most cases here but lacks ti®possts oRANOVA

0SPId CAAKSNRA fSFad aArA3ayAFAOFLY(d RAFFSNBYyOS
catches between years were found, this was followgevith pairwise comparisons between

all years using Manrwhitney tests with a Holms sequential Bonferroni adjustment-of p

values.
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4. RESULTS

4.1 Bait fish catches

4.1.1Average annual catches of each species

Average catch per trip across all three regions ranged from a minimum of 20 kilogrammes of
bait fish to a maximum of 515 kilogrammes. The large average catches of chromis, bigeye
scadSelar crumenophthalmusackerel scaBecapterusp.and triggerfish isome years are
slightly misleading as these taxa were much more rarely caught than other species (see
sections 3.1.2 to 3.1.4) and averages were often heavily influenced by occasional large
catches, in the case of scads and triggerfish most likely owthgrobeing caught only by
certain vessels (approximately 10% which use multiple methods to catch tuna €Adbm

2015))for use in the handline fishery.

Only two species show a consistent trend between years and regions: both silver sprat
Spratelloids gracilisand mackerel scad show a peak average catch (per trip) in 2012 followed
by declines in 2013 and again in 20E#&@re3). Anchovyncrasicholina heterolobtusilier

(family Caesionidae), chromis and bigeye scad also showed much reduced average catch per
trip in 2014 but peak average catches varied betwedr?2 20hd 2013 in each region and each
taxon. Blue sprabpratelloides delicatalustches were highly variable between years and

also in different regions.

There was a significant difference of average catch of silver sprat, blueaswfayy and

fusilier per trip between years in all regions (see statistical outputs Appendix 1). There was a
significant difference in average catch of chromis between years but only in the central
region. Big eye scad also showed a significant ditferenaverage catch between years but

only in the central and southern regions.

Average catches in each hd#dgree square were considerably higher in some squares of the
northern and central regions in 2011 and 2012 compared to 2013 and 210&igsee4).

Average catches were also much more even between squares and regions in 2013 and 2014
than in 2011 and 2012.

The average catch data has alsorbe®tted by month for each yeaFifure5 to Figure8)

with distributions of catches apparently influenced as much by the number of logbook
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returns as by fishing effort. Indeed, in 2013 the year of the greatest amount of data, all
possible squares were visited at least once. Squares H8, H9 @rghéited some high

catches relative to other squares in 2012 but this was not apparent in the other years. The
plots from 2012 to 2014 suggest that most squares are visited throughout the year for

collecting livebait.

Silver sprat
In the northern region, there was no consistent trend of increasing or decreasing average

catch between years but 2012, 2013 and 2014 showed higher catches than 2011 (not
significant between 2011 and 2014).

In the central region, there was also no caesistrend with various increases and decreases

in the average catch between the different pairwise comparisons of years.

In the southern region, however, there was a consistent decrease in catch from 2011 to 2013
and there was a significant decrease iarage catch when comparing 2011 to 2014 as well

as 2012 to 2014 but not when comparing 2013 to 2014.

Blue sprat
Catches of blue sprat were recorded in only a few years in the northern and southern regions

but in general showed significant increases inayeicatch up to 2014, as can be seen in the
upper and lower plots dfigures3.
In the central regions, however, average catch had shown signifieartades in each year

from 2012 to 2014 and an overall decrease from 2011 to 2014.

Anchovy
In the northern region, anchovy were not recorded in the livebait catch until 2012 when

moderate quantities were caught (relative to other exploited taxaFsgpare3) but catches
declined continuously to 2014.

In the central region, catches of anchovy increased significantly from 2011 to 2012 but then
decreasedsignificantly in 2013 and again 2014, but with no significant change overall from
2011 to 2014.

A rather different trend was observed in the southern region where catches increased up to
2013 (but with a slight decrease from 2011 to 2012) then decreasedadically in 2014

with an overall decrease in comparison to 2011.
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Fusilier

There was little data for the northern region, with no records in21d just two records in
2014, and therefore meaningful comparison could only be made between 2012 and 2013
which showed significantncrease in catchedn the central region, catches significantly
increased from 2011 to 2013 but then decreased in 2014 to a level that was significantly
lower than catches in 201Catches in the southern region showed some ine@®asit these

were not significant, but the decrease in catch from 2012 onwards was significant with an

overall decrease from 2011 to 2014.

Chromis
Data was lacking for most years in the northern and southern regions but tests on available
information showd no significant differences in average catch between years.
In the central region, there were also several
Table3. Summary of differences in average catct

per trip in each region from 2011 to 2014 for si»
livebait taxa.

years with no significant differences but tr

decrease from 2012 to 2013 and 2014 (s

Figure 3) was ginificant, but with no overall

Overall change i

Species | Region average catch
change from 2011 to 2014. 2011to 2014

Silver North No change

Big eye scad sprat Central | No change
. : South Decrease
Similar to chromis, useful data was or -

Blue North Insufficient data
available for the central region which showed | sprat Central | Decrease
significant increase from 2011 to 2012 follows South Insufficient data
by a significant decrease in 2013 and 2014, v Aueneng | el B EEE

Central No change
a significant decrease from 2011 to 2014. South Decrease

Fusilier | North Insufficientdata
Over the four years from 2011 to 2Qltéhere Central Decrease
wasno change in the average catches of sil South Decrease

) _ Chromis | North Insufficient data

sprat in the north and the central region bt

Central No change
there was a decrease in the soufhihe blue South Insufficient data
spratand fusiliercatches alsalecreased in the | Bigeye | North Insufficient data

. . scad Central | Decrease

central regionAnchovy and fusilier catches als -

South Insufficient data

decreasd in the south.
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Figure3. Catch per trip (averaged over a year) of each bait taxon.
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Figure4. Average catch per triper halfdegree square from 2011 to 2014.

Since the introduction of logbooksr obtaining bait catch data the reportitgve improved
and there is more&overage across the Maldives. In 2014 average livebait catches are higher
in the south of the Maldiveshere pole and line fishing vessels are bigger (average length of

the vessel in the south 95 feeMoFA, 2014).
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4.1.2 Northern region

Silver sprat was the most heavily exploited species in the northern réggumed), making

up almost all catches in 2011. In 2012, 2013 and 2014 fusiliers and bigeyeasizadp a

larger frequency in the catches than in 2011 but were still lower than silver sprat. This is
assumed to be a true shift from targeting a single species for livebait to a use of a greater
number of species but it is possible that the trend iardefact of a lower number of logbook

records in 2011 compared to later years.

Catches of silver sprat were very variable in 2011 but more consistent month to month in
later years, which indicated a slight decline in average monthly catches of &60nd
kilogrammes per trip in 2012 to around 180 kilogrammes per trip by 2014 (gaee10).

The other exploited taxa were much more variable botthiiyears and also with little
betweenyear consistency of catches. The spikes in abundance of mackerel scad in 2012 and

fusilier in 2013 were caused by single large catches in a single month.

m Silver Sprat

= Blue Sprat

= Anchovy

m Fusilier

m Cardinal Fish 1

m Cardinal Fish 2

m Chromis
2011 2012 2013 2014 W Bigeye Scad
Figure9. Contribution to catches of each fish species in the northern regiNpte: Mackerel Scad

proportion is the relative number of times that the species was listed as the bait fi| = Trigger Fish
caught,NOTa contribution by mas$

In 2014, inthe north region (Figure 2), 2@6na fishing vessels operated and 19328 fishing
trips were made (MoFA, 2014tatistics.
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Figurel0. Average livebaitatch in the northern region. Catches expressed as kilogrammes per fishing trip of ten species of fish used as lhebtidives tuna
fishery.
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4.1.3 Central region
Silver sprat were caught with greater frequency than other spaciégeilivebait catches of
the central region Error! Reference source not foupdbut with appreciable incidence of

anchovy, blue sprat, fusilier andcasionally of bigeye scad and cardinal fish in the catches.

General impressions from the plots of catch in each mdfitiufe) are of greatly increased
catches in 2012 compared to 2011 which then decline to relatively low catches in 2014.
Silver and blue sprat were both important from 2011 to 2014 in terms of garass
caught each month but other species were much more variable both between years and
between months within each year. Monthly catches of most species were high in most
months in 2012, with a general increase on 2011, but then decreased in 2018redth
variability between months and then were consistently low (relative to previous years) in
2014.

2011 2012 2013 2014 " Bigeye Scad
Mackerel Scad

m Silver Sprat

W Blue Sprat

= Anchovy

m Fusilier

m Cardinal Fish 1

m Cardinal Fish 2

w Chromis

Figure 11. Contribution to catches of each fish species in tentral region. (Note:
proportion is the relative number of times that the species was listed as the bait fi| * Trigger Fish
caught,NOTa contribution by mas$

In 2014, inthe central region (Figure 2), 5&hafishing vessels operated and 33,930 fishing
trips were made (MoFA, 2014tatistics).
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Figurel2. Average livebait catch in the central region. Catches expressed as kilogrammes per fishing trip of ten species offidivelkaiin the Maldives tuna fishery.
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