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EXECUTIVE SUMMARY: STATUS OF THE INDIAN OCEAN YELLOWFIN TUNA (THUNNUS ALBACARES) RESOURCE  

 
TABLE 1. Status of yellowfin tuna (Thunnus albacares) in the Indian Ocean. 

Area
1
 Indicators – 2011 assessment 

2011 stock 

status 

determination 

2009
2
 

Indian Ocean 

Catch 2010 (1000 t): 

Average catch 2006–2010 (1000 t): 

MSY: 

F2009/FMSY: 

SB2009/SBMSY: 

SB2009/SB0 : 

299.1 

326.6 

357 (290–435) 

0.84 (0.63–1.10) 

1.61 (1.47–1.78) 

0.35 (0.31–0.38) 

 

1Boundaries for the Indian Ocean stock assessment are defined as the IOTC area of competence. 
2The stock status refers to the most recent years’ data used for the assessment. 

Colour key Stock overfished(SByear/SBMSY< 1) Stock not overfished (SByear/SBMSY≥ 1) 

Stock subject to overfishing(Fyear/FMSY> 1)   

Stock not subject to overfishing (Fyear/FMSY≤ 1)   

INDIAN OCEAN STOCK – MANAGEMENT ADVICE 

The WPTT RECOMMENDED the following management advice for yellowfin tuna in the Indian Ocean, for the 

consideration of the Scientific Committee. 

Stock status. The stock assessment model used in 2011 suggests that the stock is currently not overfished (B2009>BMSY) 

and overfishing is not occurring (F2009<FMSY) (Table 1 and Fig. 1). Spawning stock biomass in 2009 was estimated to be 

35% (31–38%) (from Table 1) of the unfished levels. However, estimates of total and spawning stock biomass show a 

marked decrease over the last decade, accelerated in recent years by the high catches of 2003–2006. Recent reductions 

in effort and, hence, catches has halted the decline. 

The main mechanism that appears to be behind the very high catches in the 2003–2006 period is an increase in 

catchability by surface and longline fleets due to a high level of concentration across a reduced area and depth range. 

This was likely linked to the oceanographic conditions at the time generating high concentrations of suitable prey items 

that yellowfin tuna exploited. A possible increase in recruitment in previous years, and thus in abundance, cannot be 

completely ruled out, but no signal of it is apparent in either data or model results. This means that those catches 

probably resulted in considerable stock depletion. 

Outlook. The decrease in longline and purse seiner effort in recent years has substantially lowered the pressure on the 

Indian Ocean stock as a whole, indicating that current fishing mortality has not exceeded the MSY-related levels in 

recent years. If the security situation in the western Indian Ocean were to improve, a rapid reversal in fleet activity in 

this region may lead to an increase in effort which the stock might not be able to sustain, as catches would then be likely 

to exceed MSY levels. Catches in 2010 (299,074 t) are within the lower range of MSY values The current assessment 

indicates that catches of about the 2010 level are sustainable, at least in the short term. However, the stock is unlikely to 

support higher yields based on the estimated levels of recruitment from over the last 15 years.  

In 2011, the WPTT undertook projections of yellowfin tuna stock status under a range of management scenarios for the 

first time, following the recommendation of both the Kobe process and the Commission, to harmonise technical advice 

to managers across RFMOs by producing Kobe II management strategy matrices. The purpose of the table is to quantify 

the future outcomes from a range of management options (Table 2). The table describes the presently estimated 

probability of the population being outside biological reference points at some point in the future, where “outside” was 

assigned the default definitions of F>FMSY or B<BMSY. The timeframes represent 3 and 10 year projections (from the 

last data in the model), which corresponds to predictions for 2013 and 2020. The management options represent three 

different levels of constant catch projection: catches 20% less than 2010, equal to 2010 and 20% greater than 2010.  

The projections were carried out using 12 different scenarios based on similar scenarios used in the assessment for the 

combination of those different MFCL runs: LL selectivity flat top vs. dome shape; steepness values of 0.7, 0.8 and 0.9; 

and computing the recruitment as an average of the whole time series vs. 15 recent years (12 scenarios). The 

probabilities in the matrices were computed as the percentage of the 12 scenarios being B>BMSY and F<FMSY in each 

year. In that sense, there are not producing the uncertainty related to any specific scenario but the uncertainty associated 

to different scenarios. 
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There was considerable discussion on the ability of the WPTT to carry out the projections with MFCL for yellowfin 

tuna. For example, it was not clear how the projection redistributed the recruitment among regions as recent distribution 

of recruitment differs from historic; which was assumed in the projections. The WPTT agreed that the true uncertainty 

is unknown and that the current characterization is not complete; however, the WPTT feels that the projections may 

provide a relative ranking of different scenarios outcomes. The WPTT recognised at this time that the matrices do not 

represent the full range of uncertainty from the assessments. Therefore, the inclusion of the K2SM at this time is 

primarily intended to familiarise the Commission with the format and method of presenting management advice. 

The WPTT RECOMMENDED that the Scientific Committee consider the following: 

 The Maximum Sustainable Yield estimate for the whole Indian Ocean is 357,000 t with a range between 

290,000–435,000 t (Table 1), and annual catches of yellowfin tuna should not exceed the lower range of MSY 

(300,000 t) in order to ensure that stock biomass levels could sustain catches at the MSY level in the long term.  

 Recent recruitment is estimated to be considerably lower than the whole time series average. If recruitment 

continues to be lower than average, catches below MSY would be needed to maintain stock levels. 

 

Fig. 1. MULTIFAN-CL Indian Ocean yellowfin tuna stock assessment Kobe plot. Blue circles indicate the trajectory of the 

point estimates for the B ratio and F ratio for each year 1972–2009. The equal weighted mean trajectory of the scenarios 

investigated in the assessment. The range is given by the different scenarios investigated. 

TABLE 2 .  MULTIFAN-CL Indian Ocean yellowfin tuna stock assessment Kobe II Strategy Matrix. Percentage probability 

of violating the MSY-based reference points for five constant catch projections (2010 catch level, ± 20% and ± 40%) projected 

for 3 and 10 years. In the projection, however, 12 scenarios were investigated: the six scenarios investigated above as well as 

the same scenarios but with a lower mean recruitment assumed for the projected period. 

Reference 

point and 

projection 

timeframe 

Alternative catch projections (relative to 2010) and probability 

(%) of violating reference point 

 
60% 

(165,600 t) 
80% 

(220,800 t) 
100% 

(276,000 t) 
120% 

(331,200 t) 
140% 

(386,400 t) 

B2013 < BMSY <1 <1 <1 <1 <1 

F2013 > FMSY <1 <1 58.3 83.3 100 

 
     

B2020 < BMSY <1 <1 8.3 41.7 91.7 

F2020 > FMSY <1 41.7 83.3 100 100 
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SUPPORTING INFORMATION 

(Information collated from reports of the Working Party on Tropical Tunas and other sources as cited) 

CONSERVATION AND MANAGEMENT MEASURES 

Yellowfin tuna (Thunnus albacares) in the Indian Ocean is currently subject to a number of conservation and management 

measures adopted by the Commission:  

 Resolution 08/04 concerning the recording of catch by longline fishing vessels in the IOTC area. 

 Resolution 09/02 On the implementation of a limitation of fishing capacity of contracting parties and 

cooperating non-contracting parties.  

 Resolution 10/02 mandatory statistical requirements for IOTC Members and Cooperating non-Contracting 

Parties (CPC’s).  

 Resolution 10/03 concerning the recording of catch by fishing vessels in the IOTC area.  

 Resolution 10/07 concerning a record of licensed foreign vessels fishing for tunas and swordfish in the IOTC 

area. 

 Resolution 10/08 concerning a record of active vessels fishing for tunas and swordfish in the IOTC area.  

 Recommendation 10/13 On the implementation of a ban on discards of skipjack tuna, yellowfin tuna, bigeye 

tuna, and non targeted species caught by purse seiners. 

 Recommendation 11/06 Concerning the Recording of Catch by Fishing Vessels in the IOTC Area of 

Competence. 

FISHERIES INDICATORS 

General 

Yellowfin tuna (Thunnus albacares) is a cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters 

of the three major oceans, where it forms large schools. Table 3 outlines some of the key life history traits of yellowfin tuna 

relevant for management. 

TABLE 3 .  Biology of Indian Ocean yellowfin tuna (Thunnus albacares) 

Parameter Description 

Range and 

stock structure 

 

A cosmopolitan species distributed mainly in the tropical and subtropical oceanic waters of the three major oceans, 

where it forms large schools. Feeding behaviour has been extensively studied and it is largely opportunistic, with a 

variety of prey species being consumed, including large concentrations of crustaceans that have occurred recently in the 

tropical areas and small mesopelagic fishes which are abundant in the Arabian Sea. It has also been observed that large 

individuals can feed on very small prey, thus increasing the availability of food for this species. Archival tagging of 

yellowfin tuna has shown that this species can dive very deep (over 1000 m) probably to feed on meso-pelagic prey. 
Longline catch data indicates that yellowfin tuna are distributed throughout the entire tropical Indian Ocean. 

The tag recoveries of the RTTP-IO provide evidence of large movements of yellowfin tuna, thus supporting the 

assumption of a single stock for the Indian Ocean. The average distance travelled by yellowfin between being tagging 

and recovered is 710 nautical miles, and showing increasing distances as a function of time at sea. 

Longevity 9 years 

Maturity (50%) Age: females and males 3–5 years. 

Size: females and males 100 cm. 

Spawning 

season 

Spawning occurs mainly from December to March in the equatorial area (0-10°S), with the main spawning grounds west 

of 75°E. Secondary spawning grounds exist off Sri Lanka and the Mozambique Channel and in the eastern Indian Ocean 

off Australia. 

Size (length 

and weight) 

Maximum length: 240 cm FL; Maximum weight: 200 kg. 
Newly recruited fish are primarily caught by the purse seine fishery on floating objects. Males are predominant in the 

catches of larger fish at sizes than 140 cm (this is also the case in other oceans). The sizes exploited in the Indian Ocean 

range from 30 cm to 180 cm fork length. Smaller fish (juveniles) form mixed schools with skipjack tuna and juvenile 

bigeye tuna and are mainly limited to surface tropical waters, while larger fish are found in surface and sub-surface 

waters. Intermediate age yellowfin tuna are seldom taken in the industrial fisheries, but are abundant in some artisanal 

fisheries, mainly in the Arabian Sea. 

SOURCES: Froese & Pauly (2009) 

Catch trends 

Contrary to the situation in other oceans, the artisanal fishery component of yellowfin tuna catches in the Indian Ocean is 

substantial, taking approximately 20–25% of the total catch landed. Catches of yellowfin tuna remained more or less stable 

between the mid-1950s and the early-1980s, ranging between 30,000 and 70,000 t, owing to the activities of longliners and, to 

a lesser extent, gillnetters (Fig. 2).  
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Catches of yellowfin tuna increased rapidly with the arrival of the purse seine fleets in the early 1980s (Figs. 2 and 3), along 

with increased activity by longline vessels, with more than 400,000 t landed in 1993. Purse seiners typically take fish ranging 

from 40–140 cm fork length and smaller fish are more common in the catches taken north of the equator. 

The purse seine fishery is characterized by the use of two different fishing modes: a fishery on drifting objects (FADs), which 

catches large numbers of small yellowfin in association with skipjack tuna and juvenile bigeye tuna, and a fishery on free 

swimming schools, which catches larger yellowfin tuna on multi-specific or mono-specific sets. Between 1995 and 2003, the 

FAD component of the purse seine fishery represented 48–66% of the sets undertaken (60–80% of the positive sets) and took 

36–63% of the yellowfin tuna catch by weight (59–76% of the total catch). The proportion of yellowfin tuna caught (in weight) 

on free-schools during 2003–2006 (64%) was much higher than in previous (49% for 1999–2002) or following years (55% for 

2007–2009). 

The longline fishery primarily catches large fish, from 80–160 cm fork length, although smaller fish in the size range 60–100 

cm have been taken and reported by longliners from Taiwan,China since 1989 in the Arabian Sea. The longline fishery targets 

several tuna species in different parts of the Indian Ocean, with yellowfin tuna and bigeye tuna being the main target species in 

tropical waters. The longline fishery can be subdivided into a deep-freezing longline component (large scale deep-freezing 

longliners operating on the high seas from Japan, Rep. of Korea and Taiwan,China) and a fresh-tuna longline component 

(small to medium scale fresh tuna longliners from Indonesia and Taiwan,China). As was the case with purse seine fisheries, 

since 2005 longline catches have decreased substantially with current catches estimated to be at around 41,000 t, representing a 

more than three-fold decrease over the catches in 2005 (Fig. 2). 

Total yellowfin tuna catches dropped markedly from the peak catches taken in 2006, with the lowest catches recorded since the 

early 1990’s reported in 2009, at around 275,955 t. Preliminary catch levels in 2010 are estimated to be around 299,074 t 

(Tables 4, 5). 

The recent drop in catches of yellowfin tuna could be related, at least in part, to the expansion of piracy in the western tropical 

Indian Ocean, which has led to a marked drop in the levels of longline effort in the core fishing area of the species (Figs. 4a, b) 

as well as to the decline in the number of purse seiners in the Indian Ocean (~30% reduction). 

Catches by other gears, i.e. pole-and-line, gillnet, troll, hand line and other minor gears, have increased steadily since the 1980s 

(Fig. 2). In recent years the total artisanal yellowfin tuna catch has been between 140,000–160,000 t, with the catch by gillnets 

(the dominant artisanal gear) at around 80,000 t. 

Most yellowfin tuna are caught in the Indian Ocean, north of 12°S, and in the north of the Mozambique Channel (Figs. 4a, b). 

In recent years the catches of yellowfin tuna in the western Indian Ocean have dropped considerably, especially in areas off 

Somalia, Kenya and Tanzania and in particular between 2008 and 2010. The drop in catches is the consequence of a 

generalised drop in fishing effort due to the effect of piracy in the western Indian Ocean region. 

  

Fig. 2. Annual catches of yellowfin tuna by gear recorded 

in the IOTC Database (1961–2010) (Data as of September 

2011). 

Fig. 3. Annual catches of yellowfin tuna by fleet 

recorded in the IOTC Database (1961–2010) (Data as of 

September 2011). 
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Fig. 4a–b. Time-area catches (total combined in tonnes) of yellowfin tuna estimated for 2009 and 2010 by type of gear: Longline 

(LL), Purse seine free-schools (FS), Purse seine associated-schools (LS), pole-and-line (BB), and other fleets (OT), including 

drifting gillnets, and various coastal fisheries (Data as of September 2011). 

TABLE 4 .  Best scientific estimates of the catches of yellowfin tuna (Thunnus albacares) by gear and main fleets [or type of 

fishery] by decade (1950–2000) and year (2001–2010), in tonnes. Data as of October 2011. Catches by decade represent the 

average annual catch, noting that some gears were not used for all years (refer to Fig. 2). 

Fishery 
By decade (average) By year (last ten years) 

1950s 1960s 1970s 1980s 1990s 2000s 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

FS 0 0 18 32,590 64,942 89,761 78,969 77,059 137,492 168,799 124,024 85,021 53,529 74,990 36,263 31,951 

LS 0 0 17 18,090 56,304 61,909 50,997 61,933 86,585 59,597 69,873 74,454 43,843 41,453 51,565 72,199 

LL 21,990 41,256 29,512 33,889 66,689 57,668 43,932 53,132 55,741 86,415 116,847 69,831 54,414 29,128 21,242 17,130 

LF 0 0 615 4,286 47,570 32,827 39,323 34,429 31,292 31,125 33,991 30,475 28,752 30,424 23,157 24,089 

BB 1,754 1,452 4,380 6,621 11,765 17,162 14,233 19,393 19,451 16,177 16,607 18,644 18,133 18,351 18,463 12,755 

GI 2,604 7,569 12,861 15,261 50,192 76,053 60,748 62,982 83,283 99,254 76,660 86,286 66,693 80,086 82,695 101,418 

HD 679 1,175 2,615 6,990 20,002 31,762 29,790 34,093 31,105 40,820 38,993 31,789 30,274 28,895 23,952 20,472 

TR 832 1,514 3,502 7,193 16,825 19,479 19,453 18,288 17,270 25,798 19,136 19,160 19,061 19,770 17,682 18,177 

OT 118 130 497 1,275 1,344 1,107 543 463 1,396 1,734 1,123 1,436 1,290 1,567 936 883 

Total 27,978 53,096 54,017 126,193 335,634 387,728 337,988 361,772 463,615 529,719 497,254 417,096 315,989 324,664 275,955 299,074 

Fisheries: Purse seine free-school (FS); Purse seine associated school (LS); Deep-freezing longline (LL); Fresh-tuna longline (LF); Pole-and-Line (BB); 

Gillnet (GI); Hand line (HD); Trolling (TR); Other gears nei (OT).  

TABLE 5 .  Best scientific estimates of the catches of yellowfin tuna (Thunnus albacares) in the Western and Eastern Indian 

Ocean areas for the period 1950–2010 (in metric tons). Data as of October 2011. 

Area* 

By decade (average) By year (last ten years) 

1950s 1960s 1970s 1980s 1990s 2000s 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 

R1 2,164 5,430 9,376 18,462 73,169 83,578 65,544 73,160 82,854 119,183 129,226 92,860 74,179 72,600 62,861 65,123 

R2 11,899 23,101 20,921 72,400 143,122 183,679 156,045 164,369 265,456 278,103 248,113 204,035 126,450 135,499 100,973 111,041 

R3 919 7,857 4,483 9,646 28,681 33,100 32,009 34,377 31,004 36,490 33,887 33,480 35,123 30,867 28,990 27,545 

R4 918 1,799 1,370 1,075 3,314 2,122 3,376 3,328 2,387 3,802 2,904 1,363 540 507 427 498 

R5 12,079 14,909 17,869 24,611 87,347 85,250 81,014 86,538 81,914 92,141 83,124 85,358 79,697 85,191 82,704 94,867 

Total 27,978 53,096 54,017 126,193 335,634 387,728 337,988 361,772 463,615 529,719 497,254 417,096 315,989 324,664 275,955 299,074 

*See Fig. 9 for a description of the areas 

Uncertainty of catches 

Retained catches are generally well known for the major fleets (Fig. 5); but are less certain for: 

 Many coastal fisheries, notably those from Indonesia, Sri Lanka, Yemen, Madagascar and Comoros. 

 The gillnet fishery of Pakistan. 

 Non-reporting industrial purse seiners and longliners (NEI), and commercial longliners from India. 
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Fig. 5. Uncertainty of annual catch estimates for yellowfin tuna (Data as of September 2011). 
Catches below the zero-line (Type B) refer to fleets that do not report catch data to the IOTC (estimated by the IOTC Secretariat), do not 

report catch data by gear and/or species (broken by gear and species by the IOTC Secretariat) or any of the other reasons provided in the 

document. Catches over the zero-line (Type A) refer to fleets for which no major inconsistencies have been found to exist. Light bars 
represent data for artisanal fleets and dark bars represent data for industrial fleets. 

 the catch series for yellowfin tuna has not been significantly revised since the WPTT12 in 2010, although there has 

been some revision to the time series of catch from the fisheries of India leading to changes in catches by gear. 

 levels of discards are believed to be low although they are unknown for most industrial fisheries, excluding 

industrial purse seiners flagged in EU countries for the period 2003–2007. 

 catch-and-effort series are available from the major industrial and artisanal fisheries. However, these data are not 

available for some important artisanal fisheries or they are considered to be of poor quality for the following 

reasons: 

o no data are available for the fresh-tuna longline fishery of Indonesia, over the entire time series, and very 

little data available for the fresh-tuna longline fishery of Taiwan,China. 

o no data are available for the gillnet fisheries of Pakistan. 

o although Iran has provided catch and effort data, it is not reported as per the IOTC standards. 

o the poor quality effort data for the significant gillnet/longline fishery of Sri Lanka. 

o no data are available from important coastal fisheries using hand and/or troll lines, in particular Yemen, 

Indonesia, Madagascar and Comoros. 

Effort trends 

Total effort from longline vessels flagged to Japan, Taiwan,China and EU,Spain by five degree square grid from 2007 to 2010 

are provided in Fig. 6, and total effort from purse seine vessles flagged to the EU and Seychelles (operating under flags of EU 

countries, Seychelles and other flags), and others, by five degree square grid and main fleets, for the years 2007 to 2010 are 

provided in Fig. 7. The total number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat 

and gear, for the years 2009 and 2010 are provided in Fig. 8. 

  
Fig. 6. Number of hooks set (millions) from longline vessels by five degree square grid and main fleets, for the years 2009 (left) 

and 2010 (right) (Data as of August 2011). 
LLJP (light green): deep-freezing longliners from Japan 

LLTW (dark green): deep-freezing longliners from Taiwan,China 
SWLL (turquoise): swordfish longliners (Australia, EU, Mauritius, Seychelles and other fleets) 

FTLL (red) : fresh-tuna longliners (China, Taiwan,China and other fleets) 

OTLL (blue): Longliners from other fleets (includes Belize, China, Philippines, Seychelles, South Africa, Rep. of Korea and various other fleets) 
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Fig. 7. Number of hours of fishing (Fhours) from purse seine vessels by 5 degree square grid and main fleets, for the years 2009 

(left) and 2010 (right) (Data as of August 2011). 
PS-EU (red): Industrial purse seiners monitored by the EU and Seychelles (operating under flags of EU countries, Seychelles and other flags) 

PS-OTHER (green): Industrial purse seiners from other fleets (includes Japan, Mauritius and purse seiners of Soviet origin) (excludes effort data for purse 

seiners of Iran and Thailand) 
 

  
Fig. 8. Number of fishing trips by vessels flagged to the Maldives by 5 degree square grid, type of boat and gear, for the years 

2009 (left) and 2010 (right) (Data as of August 2011). 
BBN (blue): Baitboat non-mechanized; BBM (Green): Baitboat mechanized; BB (Red): Baitboat unspecified; UN (Purple): Unclassified gears 

Note that the above maps were derived using the available catch-and-effort data in the IOTC database, which is limited to the number of baitboat calls (trips) by 

atoll by month for Maldivian baitboats for the period concerned. Note that some trips may be fully devoted to handlining, trolling, or other activities (data by 
gear type are not available since 2002). No data are available for the pole-and-line fisheries of India (Lakshadweep) and Indonesia. 

Standardised catch–per–unit–effort (CPUE) trends 

For the longline fisheries (LL fisheries in regions 1–5; Fig. 9), CPUE indices were derived using generalized linear models 

(GLM) from the Japanese longline fleet (LL regions 2–5) and for the Taiwanese longline fleet (LL region 1) to be used in the 

stock assessment. Standardised longline CPUE indices for the Taiwanese fleet were available for 1979–2008. The GLM 

analysis used to standardise the Japanese longline CPUE indices was refined for the 2011 assessment to include a spatial 

(latitude*longitude) variable. The resulting CPUE indices were generally comparable to the indices derived from the previous 

model and were adopted as the principal CPUE indices for the 2011 assessment (Fig. 10). There is considerable uncertainty 

associated with the Japanese CPUE indices for region 2 in the most recent year (2010) and no CPUE indices are available for 

region 1 for 2009–10. 
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Fig. 9. Spatial stratification of the Indian Ocean for the MFCL assessment model. 

 

 

Fig. 10. Annualised GLM standardised catch-per-unit-effort (CPUE) for the principal longline fisheries (longline region 1: 

Taiwan,China and longline regions 2–5: Japan) and the whole Indian Ocean (IO), scaled by the respective region scalars. 

Fish size or age trends (e.g. by length, weight, sex and/or maturity)  

 trends in average weight (Fig. 11) can be assessed for several industrial fisheries but they are very incomplete or of 

poor quality for some fisheries, namely hand lines (Yemen, Comoros, Madagascar), troll lines (Indonesia) and 

many gillnet fisheries (see paper IOTC–2011–WPTT13–08). 
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Fig. 11. Changes in average weight (kg) of yellowfin tuna from 1950 to 2010 – all fisheries combined (Data 

as of September 2011). 

 catch-at-Size and Age tables are available although the estimates are more uncertain in some years and some 

fisheries due to: 

o size data not being available from important fisheries, notably Yemen, Pakistan, Sri Lanka and 

Indonesia (lines and gillnets) and Comoros and Madagascar (lines). 

o the paucity of size data available from industrial longliners from the late-1960s up to the mid-1980s. 

o the paucity of catch by area data available for some industrial fleets (NEI, Iran, India, Indonesia, 

Malaysia). 

Tagging data 

A total of 63,310 yellowfin tuna were tagged during the Indian Ocean Tuna Tagging Programme (IOTTP) which represented 

31.4% of the total number of fish tagged. Most of the yellowfin tuna tagged (86.4%) were tagged during the main Regional 

Tuna Tagging Project-Indian Ocean (RTTP-IO) and were primarily released off the coasts of the Seychelles, in the 

Mozambique Channel, along the coast of Oman and off the coast of Tanzania (Fig. 12) between May 2005 and September 

2007. The remaining were tagged during small-scale projects around the Maldives, India and the southwest and eastern Indian 

Ocean by institutions with the support of IOTC. To date 10,560 (16.7%) tagged fish have been recovered and reported to the 

IOTC Secretariat. 

 

Fig. 12. Densities of releases (in red) and recoveries (in blue) of yellowfin tuna. Data as of September 2011. 

STOCK ASSESSMENT 

A single quantitative modelling method (MULTIFAN-CL) was applied to the yellowfin tuna assessment in 2011, using data 

from 1972–2010. The following is worth noting with respect to the modelling approach used: 
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 The main features of the model in the 2010 assessment included a fixed growth curve (with variance) with an 

inflection, an age-specific natural mortality rate profile (M), the modelling of 24 fisheries including the separation of 

two purse seine fisheries into three time blocks, using  a cubic spline method to estimate longline selectivities in the 

place of a logistic curve, the down-weighting of length frequency data in the fitting, separation of the analysis into 

five regions of the Indian Ocean and the specification of four steepness parameters for the stock recruitment 

relationship (h=0.6, 0.7, 0.8 and 0.9). 

 In addition to another year of data, the 2011 assessment included several changes to the previous assessment: the 

longline CPUE indices were modified (Japanese updated with latest year which included information about latitude 

and longitude in the standardisation process for Regions 2–5 was supplied and the Taiwan,China index was revised 

for region 1); major historical catch revisions for fisheries in Region 5, splitting the longline fleet in Region 5 into  

distant water and fresh tuna logline fleets leaving 25 total fleets in the model; and the range of steepness evaluated 

was expanded to h=0.55-0.95. 

While the biomass trends were very similar between the 2010 and 2011 assessments, the estimates of stock productivity and 

thus, the status, differed. There were several reasons for this: there was poor convergence in the 2010 assessment, thus the fits 

were suboptimal and alternative solutions were near optimal. Refitting the 2010 assessment is now more optimistic. Also, 

fitting the 2010 model to 2011 data was more optimistic. Thus, revisiting of key parameters and the inclusion of the latest year 

of data in the 2011 assessment appeared to be important. These issues are difficult to explore in the MFCL framework. The 

WPTT reviewed several alternative model structures and parameter formulations for the model that were presented in the 

assessment. These included: the new longline model structure for Region 5; alternative Japanese CPUE indices; a single region 

model where all 5 Regions were collapsed into one; a Region 2 model estimated separately from other Regions; the 5 values of 

steepness and alternative tag mixing periods (1–4 quarters). Additionally, an attempt was made to estimate age-specific M’s. In 

regards to the latter, this parameter was not well estimated and the WPTT adopted the low M profile as the most appropriate 

way to proceed. 

The problems identified in the catch data from some fisheries, and especially on the length frequencies in the catches of 

various fleets, a very important source of information for stock assessments. Length frequency data is almost unavailable for 

some fleets, while in other cases sample sizes are too low to reliably document changes in abundance and selectivity by age. 

Moreover, in general, catch data from some coastal fisheries is considered as poor.  

The available tagging data has provided the WPTT with relevant information on various biological parameters, such as natural 

mortality and growth. Further use of these data should better support the analyses conducted by the WPTT. 

In the previous assessment purse seine selectivity in the period 2003–2007 was separated into three blocks of time surrounding 

2005 to accommodate the unusually large catches in the middle of that time period. This was continued in the current 

assessment. However, the WPTT questioned whether this was the most appropriate way to do this. An alternative was 

suggested in which the time blocks of PS fleet were removed and the same selectivity was applied throughout the period. This 

was explored in new model runs. Results were not demonstrably different. 

Longline selectivity will be revisited in 2012 as it was suggested that this selectivity might still be best described by a logistic 

(flat-topped) model instead of a cubic spline approach, whereby the resulting selectivity was dome-shaped. This option 

reinvigorated a long standing debate that has yet to be resolved. A run whereby logistic selectivities were imposed was 

evaluated. 

Generally, the runs with alternative parameter and model structures did not suggest large differences in the approach and 

resulted in qualitatively predictable outcomes. The WPTT felt that the alternative outcomes were an expression of uncertainties 

in the model, data and assessment. Therefore, the WPTT focused on following basic alternatives for characterizing the 

uncertainty: logistic versus cubic spline longline selectivity; using the low M profile; alternative steepness of the stock-

recruitment relationship of 0.7, 0.8 and 0.9, and estimation of MSY based reference points using the average recruitment for 

the whole time series. It was determined that with current knowledge outcomes using these alternatives are equally likely and a 

combined evaluated was generated based upon this.  

The final range of model options adopted by the WPTT included the 2 alternative parametrization of longline selectivity (cubic 

spline and logisitic) and three steepness options (0.7, 0.8 and 0.9). For the cubic spline model option, there is a strong temporal 

trend in recruitment and recent recruitments (average of the last 15 years) is estimated to be lower (80%) than the long term 

recruitment level. On that basis, it was agreed to also derived alternative MSY estimates based on the recent levels of 

recruitment for comparative purposes. Key assessment results for the MFCL stock assessment are shown in Tables 1, 2 and 6; 

Fig. 1. 
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Table 6. Key management quantities from the MFCL assessment, for the agreed scenarios of yellowfin tuna in the Indian 

Ocean. Values represent an equal weighting mean of the scenarios investigated. The range is described by the range values 

between those scenarios. 

Management Quantity Indian Ocean 

2010 catch estimate (1000 t) 299.1 

Mean catch from 2006–2010 (1000 t) 326.6 

MSY (1000 t) 357 (290–435) 

Data period used in assessment 1972–2010 

F2009/FMSY 0.84 (0.63–1.10) 

B2009/BMSY 1.46 (1.35–1.59) 

SB2009/SBMSY 1.61 (1.47–1.78) 

B2009/B0 0.49 

SB2009/SB0 0.35 (0.31–0.38) 

B2009/B0, F=0 0.58 

SB2009/SB0, F=0 – 
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