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In November 2009, based on a comprehensive review of available fishery and stock status indicators for the Chilean jack mackerel resource, the 8th meeting of the Scientific Working Group, advised that:

· “Fishing mortality (F) is likely to have exceeded sustainable levels since at least 2002, and continues to do so.  Current biomass levels are substantially below levels at the peak of the fishery in the 1990s and, as a result of recent poor recruitment, are highly likely to be still declining.

· Low recruitment, low and declining spawning and total biomass, low and declining SBR and landings in excess of surplus production all indicate that further declines in stock status are likely unless fishing mortality is reduced, particularly if recruitment remains poor.”

At this meeting, advice on jack mackerel stock status was primarily based on stock assessments conducted using the Joint Jack Mackerel (JJM) statistical catch-at-age model developed collaboratively by participants in the inter-sessional Assessment Simulation Task Team (ASTT), advised and assisted by Dr Ianelli of NOAA.  Results of an alternative assessment conducted using a Triple Independently Separable Virtual Population Analysis (TISVPA) model are closely consistent with the results of the JJM assessments.
_________________________
Based on the results of these assessments, the JMSG produced the following Jack Mackerel Stock Status Summary:

· Over the period 2005 – 2010, the main jack mackerel (Trachurus murphyi) fishery of interest to SPRFMO has been the fishery occurring off the south-central coast of Chile, extending from within the Chilean EEZ and out onto the high seas.  Jack mackerel catches within the Chilean EEZ and on the adjacent high seas contributed 92% of the total jack mackerel catch reported to SPRFMO over 2005 - 2010.  The remaining 8% of jack mackerel catch reported to SPRFMO over that period has been taken primarily within the Peruvian EEZ.
· Jack mackerel catches off the Chilean coast over this period show a continuous distribution from the coast out to the westwards extent of the current high-seas fishery, extending westwards past 120°W in 2009.  In 2009 the SWG recommended that jack mackerel should be managed as one single management unit for the immediate future.
· Reported jack mackerel catches increased steadily from 1970 onwards, reaching a peak of 4.8 million t in 1995.  Catches then declined rapidly to 1.3 million t in 2000.  Over the period 2000 - 2006 there was a slow increase in total catches to 2 million t.  Despite increasing participation and fishing effort in the fishery since then, catches declined steadily from 2007 onwards to 1.2 million t in 2009, which was the lowest catch on record since 1980.  Catches have continued to decline in 2010, with reported total catches up until September of 711,784 t.

· Jack mackerel abundance and productivity are strongly driven by annual recruitment.  Results of the 2010 JJM assessment base case indicate that high catches in the 1990s resulted from steadily increasing recruitment from 1970 to 1982, followed by two exceptionally strong year classes in 1983 and 1984.  Resulting strong recruitments in 1985 and 1986 (averaging 46.8 million fish per year) were more than two and a half times the long-term 1970 – 2010 average annual recruitment of 17.3 million fish.
· Recruitments from 1989 – 1996 were slightly below long-term average, and increasing catches over 2000 – 2006 resulting from above average recruitment (around 20.3 million fish) over the years 1997 – 2001.  Since 2001, recruitment has remained below the long-term average.  Over the period 2000 – 2010, annual recruitment was only 60% (10.4 million fish) of the long-term average.  As a result of weak year classes from 2004 onwards, average recruitment over the period 2005 – 2009 (5.2 million fish) has only been 30% of the long term average.
· Results of the 2010 JJM stock assessment indicate that fishing mortality (F) increased slowly over the period from 1970 to reach about 0.22 in 1993, and then increased rapidly to 0.94, the highest level in the history of the fishery, in 1997.  Estimated F declined back down to 1994 levels by 2005, but has increased sharply again to about 0.8 in 2010, near the historically highest level.

· Despite increasing fishing mortality since the start of the fishery, biomass (B) and spawning biomass (SSB) are both assessed to have increased steadily over the period 1970 to 1987 as a result of the steadily increasing recruitments over that period, and particularly the strong 1985 and 1986 recruitments, reaching a peak of about 27 million t in 1987.  
· As a result of below average recruitment over the following decade, coupled with high and increasing fishing mortality, estimated total biomass declined to about 6 million t in 1998.  Increased recruitment resulted in a slow increase in estimated biomass to about 9 million t in 2001.  Weak year classes from 2004 onwards, combined with escalating fishing mortality, resulted in decline in estimated total biomass to about 2.5 million t in 2010, the lowest level over the history of this fishery.
· The ratio of estimated total biomass to the biomass which have existed had no fishing occurred has declined steadily throughout most of the history of this fishery.  Under the JJM assessment model base case, the 2010 ratio of total biomass relative to the unfished biomass is estimated to be 11%, ranging from 9% (model 6) to 14% (model 5) in sensitivity analyses.

· Projections of future total biomass (B) and fishing mortality (F) in 2020 were conducted under two alternative future recruitments scenarios: 1)
Average recruitment as estimated from 2005-2009 (36% of the long-term average); and 2) Average recruitment as estimated from 2000-2009 (72% of the long term average).  Four constant catch scenarios were explored: in projections: current levels (711 kt) and at 75%, 50%, 25%, and 1% of current levels.
· These simulations show that, for the base case, future constant catches held at 75% of current catches (533.25 kt) for the 5-year average recruitment scenario may result in continued stock declines and increased fishing mortality.  The more optimistic 10-year average recruitment scenario indicates that the current catch level (711 kt) is likely to result in reduced fishing mortality for many individual simulations but with a large degree of uncertainty.
· For the 5-year average recruitment scenario, examination of mean values from projections indicates that, for the stock to show signs of increase, a reduction in catch by about 50% would be required regardless of the assessment model used.  The more optimistic recruitment scenario based on the 10-year average recruitment projection indicates that, even at the current catch level (711 kt) the stock is likely to increase.

