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Abstract 
This account presents the approaches and methods used to update to 2018 the catch reconstructions 
performed by the Sea Around Us for the Exclusive Economic Zones of all the world’s maritime countries and 
territories, which initially covered the years 1950 to 2010. Emphasis is given to overcoming the continued 
deficiencies of various countries’ catch data reporting systems, and, in particular, mitigating the effect of the 
‘presentist bias’ (D. Zeller and D. Pauly 2018. Marine Policy 90: 14-19), i.e., the tendency of official data to 
report the increasing catch resulting from an improved coverage of landing sites without retroactive 
corrections of past reports, suggesting increasing national catches where none occurred. 
 
Introduction 
Country-specific catch reconstruction methods are available for 1950-2010 from the database and website of 
the Sea Around Us (www.seaaroundus.org) for all coastal countries of the world and their overseas territories. 
Summaries are available in Pauly and Zeller (2016a, 2016b), Zeller et al. (2016), Derrick et al. (2019) and 
Pauly and Zeller (2019a), and thus need not be reiterated here. Over one hundred of the initial catch 
reconstructions, documented mainly through Working Papers (e.g., Funes et al. 2015 and Belhabib 2013) or 
chapters in Fisheries Centre Research Reports (e.g., Zylich et al. 2014 and Persson et al. 2015) were 
subsequently updated and published in the peer-reviewed literature (e.g., Canty et al. 2019; Léopold et al. 
2017). A number of country data sets were updated (and often also corrected) online, either with (see e.g., 
Divovich et al. 2015) or without documentation. 
 
This report resets the clock in terms of documentation, presenting for all the world’s maritime countries and 
territories what has been done by the Sea Around Us to update the catch reconstructions to the 2018 calendar 
year. Overall, this report covers 28 countries in detailed, individual chapters, with the remaining 188 
countries and territories included in summary sections of regional chapters. 
 
Given that the bulk of this report was written in mid-2020, the question may be asked as to why we seem to be 
2 years ‘behind’. The explanation is that the Sea Around Us catch reconstructions are mainly based on (i.e., 
complement) the worldwide fisheries statistics published annually by the Food and Agriculture Organization 
of the United Nations (FAO), which bases its global capture statistics on harmonized annual submission by 
their member countries.  
 
Because the processes involved in the production of the FAO statistics are complex (Garibaldi 2012), they 
generally track the national reports with a lag time of about 18 months. The Sea Around Us adds granularity 
(re-expressing them on a detailed spatial basis, by fishery and gear type, etc.) and neglected catches (discards, 
recreational and subsistence, etc.) to the FAO statistics (Zeller et al. 2016, 2018). Depending on the staffing 
level of the Sea Around Us, this process previously required at least a year or more to add to the data 
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published by FAO and other agencies. This lag time has now been shortened by partly relying on the semi-
automatic procedure described by Noël (2020). 
 
In the face of declining global catches, climate change impacts and continued deficiencies in reported data, 
updating our catch reconstructions as fast as possible is important. Data deficiencies include the continued 
lack of coverage by reporting systems of frequently overlooked small-scale (e.g., Zeller et al. 2015) and 
recreational fishing sectors (Freire et al. 2020) or the effect of practices such as discarding (Zeller et al. 2018) 
or illegal activities, as well as the false appearance of increases in reported catches due to the ‘presentist bias’ 
which results from improvements in reporting systems (Zeller and Pauly 2018). Although the FAO has 
acknowledged these challenges (FAO 2018; Pauly and Zeller 2019b), the quality of the FAO statistics continues 
to depend on the data it receives from its member countries. In other words, the quality of the FAO statistics is 
limited by the monitoring and reporting capacity of individual countries to fully estimate the catch removed 
from their waters. Thus, catch reconstruction continues to be necessary to correct, at least to a certain extent, 
the official estimates of global removals of marine fish and invertebrate species by all sectors and fishing 
practices. 
 
Methods for updates and corrections 
Methods for industrial catches of tunas, billfishes, and other large pelagic species 
Since our first synthesis of the global industrial catch data of tuna, billfishes, and other large pelagic species 
was published (Le Manach et al. 2016), updates have been made to the methods used to harmonize and 
spatialize the catch data for industrially caught large pelagic species reported by Regional Fisheries 
Management Organizations (RFMOs). These updates include harmonizing the more comprehensive RFMO 
data sets on nominal landings with the spatial subsets of data provided by each RFMO and adding basic levels 
of discarding to the reported landings data which are presented within Sea Around Us database using 
algorithms to allocate these catches (and their associated discards) to our ½ degree latitude/longitude cells, 
and thus to the EEZ of countries (Coulter et al. 2020). Notably, these improved harmonization algorithms 
now take fishing gear into account, which will enable a close collaboration with the Global Fishing Watch 
(globalfishingwatch.org) and can also allocate their fishing effort data gathered from satellites (Kroodsma et 
al. 2018). Also, our algorithms allow consideration of the data uncertainty associated with our maps of tuna 
and billfish catches. Future research will undertake an in-depth reconstruction of the global industrial large 
pelagic fisheries catches, and thereby provide time series of unreported landings estimates that are currently 
lacking for these global industrial fisheries. 
 
Note that to avoid double counting, because they are handled separately (as data ‘Layer 3’), the industrial 
catches of large pelagic species are not considered when reconstructing the catch of a given county in its own 
EEZ (‘Layer 1’) and the distant water fleet catches of non-large pelagic species in the EEZs of various countries 
(‘Layer 2’). 
 
Jellyfish catch updates, 2011-2018 
Jellyfish, particularly the flame jellyfish Rhopilema esculentum, are important in Southeast and East Asia, 
notably in China. Their ‘real’ catch in various countries, which differs strongly from what member countries 
report to the FAO, was kindly updated to 2018 by Dr. Lucas Brotz, using the same approaches as in Brotz 
(2016a, 2016b). 
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Catch by commercial gears 
Fishing gears were assigned to commercial catch on a taxon basis for each country for 1950-2015 as described 
by Cashion et al. (2018). Unless otherwise described, gear breakdowns were maintained to 2018 at the 2015 
proportion per taxon. 
 
End-use of catch 
The end-use of the catch (i.e., direct human consumption, used for fishmeal production, or animal feed, etc.) 
was assigned to reconstructed catch for 1950-2016 as described in Cashion et al. (2017). Unless otherwise 
described, the end-use of the catch was maintained to 2018 based on the 2016 proportions. 
 
New end uses will be assigned to the reconstructed catches 2021, notably for use as bait in other fisheries 
(Yoshida et al. 1977; Saila et al. 2002), and use for the live fish market, both of which will require prices 
different from those currently used to calculate the ex-vessel values of fisheries (Tai et al. 2017). 
 
Another set of end uses will result from the incorporation of sponge fisheries in the catch data of the Sea 
Around Us planned for 2021/2022 Sponges have so far been omitted because they are not used for direct or 
indirect human consumption. However, with 39 countries reporting some catches of sponges to the FAO, 
there is no longer a reason to omit this valuable commodity. 
 
Semi-automatic carry-forward  
Catch reconstructions are time consuming. They become challenging when more diverse data or information 
sources are available, and when more taxa and more data dimensions are added, such as catch by gear, or 
catch by end use (see above). Thus, we have looked for some time for a process that would allow at least some 
of the work to be more ‘automated’, or at least facilitated by dedicated software algorithms. The present 
contribution of Noël (2020) is a first step in this direction. We hope that its refinement will help speed up 
reconstruction updates that may eventually allow us to perform annual updates. Here, only a fraction of the 
250+ countries (or parts thereof) and territories received an in-depth reconstruction ‘update’ to 2018 by Sea 
Around Us team members, with the rest carried forward ‘semi-automatically’ using the method of Noël 
(2020). Time will tell whether this is feasible on an ongoing basis or not. Importantly, however, for any given 
country, such ‘semi-automated’ carry forward can only be used for a few years, after which an in-depth review 
is required to ensure that new information on the fisheries of that country can be considered.  
 
Considering uncertainty in updated catches 
During the review of catch reconstructions submitted to peer-reviewed journals, Sea Around Us team were 
often confronted with vehement requests for the quantification of the uncertainty implied in the 
reconstructions. They were initially surprised by this, given that in fisheries research, the uncertainty inherent 
in catch data is rarely, if ever considered. It did not help much to point out that catch reconstruction are not 
concerned with precision (i.e., whether one could expect another to generate similar results upon re-doing the 
reconstruction), but about accuracy, i.e., attempting to eliminate a systematic bias (in officially reported 
data), which statistical theory does not really consider.  
 
However, this argument failed to convince many reviewers. This was also the case with the argument that 
officially reported catches, despite being based on samples, e.g., from fish markets (Ulman et al. 2015) or 
landings sites (Jacquet et al. 2010; McBride et al. 2013), with likely high level of uncertainty, are generally not 
thought to require confidence intervals. Thus, starting with Zeller et al. (2014), we now now add to our 
reconstructions, including those in Pauly and Zeller (2016) and the updates in this and its companion volume 
(Derrick et al. 2020), a procedure for quantifying their uncertainly (Table 1).  
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Table 2.1. ‘Scores’ for evaluating the quality of time series of reconstructed catches with their approximate confidence 
intervals (IPCC criteria from Figure 1 of Mastrandrea et al. 2010); the percent intervals are adapted from Ainsworth and 
Pitcher (2005) and Tesfamichael and Pitcher (2007). 

 
This procedure consists of the authors of the reconstructions (or the updates summarized here) assigning to 
the catch estimates of each fisheries sector (industrial, artisanal, subsistence, and recreational) in each of three 
periods (1950-1969, 1970-1989, 1990-2010, and 2011-2018) a score expressing their evaluation of the quality 
of the time series, i.e., (1) ‘very low’, (2) ‘low’, (3) ‘high’, and (4) ‘very high’. (There is no ‘medium’ score, to 
avoid easy, non-informative choices). Each of the scores corresponds to a range of uncertainty (Table 1), 
adapted from Monte-Carlo simulations by Ainsworth and Pitcher (2005) and Tesfamichael and Pitcher 
(2007). The overall score for the reconstructed total catch of a sector and/or period is then computed from the 
mean of the scores for each sector, weighted by its catch.  
 
Note that this procedure was applied to countries’ domestic catches (i.e., ‘Layer 1’), but not to foreign catches, 
whose uncertainty is generally very high and likely exceeds the ranges suggested in Table 1. Note also that 
uncertainty scores are not presented in the report, nor in its companion volume. However, they are parts of 
Sea Around Us database, and several of our online products (e.g., time series of catches for the EEZ of 
countries, or distinct fish populations) now have uncertainty scores attached to them.  
 
Discussion 
The updating of catch reconstructions not only produces catch time series that are current, but also helps 
identify errors and/or omissions in earlier reconstructions, as well as integrate new and improved knowledge 
on fisheries.  
 
Another source of retroactive corrections to reconstructed estimates is provided by the CMSY stock 
assessments method of Froese et al. (2019) and its recent improvements, which the Sea Around Us performed 
in 2017-2018 (Palomares et al. 2018). We thus performed the corrections of inconsistencies and errors in 
catch data identified by the assessments as we assembled single-species time series for about 1300 stocks in 
483 species of fish and invertebrates.  
 
Another opportunity to improve the Sea Around Us delivery of quality catch data for the world’s marine 
fisheries is the establishment in August 2017 of the Sea Around Us - Indian Ocean at the University of 
Western Australia (UWA) in Perth. Led by Prof. Dirk Zeller, this unit of the Sea Around Us, working in close 
collaboration with the UWA’s Marine Futures Laboratory of Prof. Jessica Meeuwig, focuses on issues affecting 
the Indian Ocean region and its surrounding areas. This collaboration contributes to the Sea Around Us’ goal 
to provide the data and insights to rebuild fisheries and marine biodiversity in the global oceans. 
 

Score +/- (%) Corresponding IPCC criteria* 
4 Very high 10 High agreement & robust evidence 
3 High 20 High agreement & medium evidence or medium agreement & 

robust evidence 
2 Low 30 High agreement & limited evidence or medium agreement & 

medium evidence or low agreement & robust evidence.  
1 Very low 50 Low agreement & low evidence 

*Mastrandrea et al. (2010) note that “confidence increase” (and hence confidence intervals are 
reduced) “when there are multiple, consistent independent lines of high-quality evidence”. 
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As always, the Sea Around Us welcomes feedback and requests to collaborate to correct any errors in our data 
and to continually improve upon and update our data with the best possible information. Our data are freely 
accessible and downloadable on our website (www.seaaroundus.org). To request information, suggest data 
updates or to receive email updates from the Sea Around Us, send an email to feedback@seaaroundus.org. 
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