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INTRODUCTION

Although East Asia is a major contributor to worldwide marine food production, the stock status
of fisheries resources in the region is not well-known partly because of limited data availability for
stock assessment. To fill this gap, articles in the Research Topic “The Status of Marine Fisheries
in East Asia” (hereafter called “SMFEA”) applied several data-limited stock assessment methods
such as CMSY and Bayesian state-space implementation of the Schaefer model (BSM) (Froese
et al., 2017), to the fisheries resources in East Asia. These methods facilitate stock status estimation
relevant to the maximum sustainable yield (MSY) even when sufficient data are not available for
the conventional stock assessment models. Such a comprehensive review is a valuable trial for East
Asian countries, as the beginning toward modern fisheries stock assessment and management. We
also agree with one of the main conclusions drawn by Wang et al. (2020b) (hereafter “WA2020”),
emphasizing the importance of close cooperation among East Asian countries for stock assessment
and management.

However, the reliability of stock status estimation based on such data-limited methods is a topic
of ongoing discussion (Dowling et al., 2019). We are concerned that the articles in SMFEA do
not sufficiently discuss the potential biases and uncertainties of data-limited methods. Moreover,
for some stocks analyzed, WA2020 appeared to use relative abundance index data arbitrarily
chosen from the referred literature without any explanation. In this commentary, we show the
inappropriate data use by WA2020, which resulted in misunderstanding historical trends of the
stocks, and discuss the potential bias of data-limited methods.
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INAPPROPRIATE USE OF RELATIVE
ABUNDANCE

WA2020 analyzed nine stocks using BSM and three stocks using
CMSY. All data used by WA2020 were obtained from the annual
stock assessment report compiled by the Fisheries Agency of
Japan and the Japan Fisheries Research and Education Agency.
Among the nine stocks analyzed by BSM, only part of the
entire time series of relative abundance data was used for seven
stocks (Sardinops melanostictus, Trachurus japonicus, Todarodes
pacificus, Scomber australasicus, Etrumeus micropus, Engraulis
japonicus, and Scomberomorus niphonius) without indicating the
reason. For example, 1973–2017 data is available for T. japonicus
in the referred Japanese report (Yoda et al., 2019), whereas
WA2020 only used the 1996–2017 data. The arbitral data usage
resulted in misunderstanding of historical trends of the six stocks

FIGURE 1 | Comparison of abundance indices and estimates of B/Bmsy and F/Fmsy for T. japonicus, E. japonicus, S. australasicus, E. micropus, S. melanostictus,

and T. pacificus. Wang et al. (2020b) used only part of the available abundance indices (shown in gray cross marks in the figures on the left) from the referred literature

(shown by the black solid line in the figures on the left). The gray crossed lines show the estimate of B/Bmsy (figures in the middle) and F/Fmsy (figures on the right) by

Wang et al. (2020b) and the black solid lines show the estimates when the same method was applied to all available abundance indices. The numbers shown are the

estimates of B/Bmsy and F/Fmsy for the most recent year available. The percentage shown are the percentage difference between Wang et al. (2020b) and this study

using extended timeseries. (A) shows stocks which the selection of abundance indices leads to misunderstanding of current stock status, and (B) shows stocks

which the selection of abundance indices does not affect the current stock status estimation, but still leads to different view of past trajectories. We found such

insufficient use of abundance indices in seven stocks by Wang et al. (2020b), but could re-produce the same results for only six stocks as shown above.

as shown in Figure 1. Correct understanding of fishery history
is important particularly when setting empirical management
reference points and exploring effective management actions
on the stock because we can learn from the past to see how
the population responded to past management actions (Hilborn
et al., 2020; Melnychuk et al., 2021). The naïve exclusion of past
data has the potential risk to the future management failure
through misunderstanding fishery history of the stocks.

In addition, the elimination of past relative abundance
data led to changes of estimates of the recent stock status
(B/Bmsy), and the changes resulted inmisclassification of current
stock status of the three stocks shown in Figure 1A. Although
WA2020 did not specify the definition of fish stock status,
we presumed that the fish stock status is defined as in Liang
et al. (2020). Liang et al. (2020) defines stock status based on
B/Bmsy as follows: “healthy” if B/Bmsy≧1, “slightly overfished”
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if 0.8≦B/Bmsy<1, “overfished” if 0.5≦B/Bmsy<0.8, “grossly
overfished” if 0.2≦B/Bmsy<0.5 and “collapsed” if B/Bmsy<0.2.
E. japonicus was evaluated as grossly overfished (B/Bmsy =

0.44) in WA2020, but overfished (0.56) when using the full time
series. S. australasicus was evaluated as overfished (B/Bmsy =

0.79) in WA2020, but slightly overfished (0.85) in the revised
analysis. Also, although the category has not been changed, 22%
underestimation of current stock biomass status in T. japonicus
would be large enough to mislead management implication
on the stock. In general, using the extended timeseries leads
to positive increase in current stock status and a decrease in
exploitation rate (F/Fmsy).

IS IT REALLY A DATA-LIMITED SITUATION?

The “relative abundance data” in eight stocks used for the BSM
by WA2020 are taken from the estimates of spawning biomass
(SB) by an age-structured stock assessment model of Virtual
Population Analysis (VPA) (Gulland, 1965) as shown in their
Table 1. The abundance indices (i.e., SB) used by BSM could
not be obtained without estimates from VPA. This means that
the eight stocks are not actually in a data-limited situation,
because these stocks have already been assessed using sufficient
data (Fisheries Agency of Japan Fisheries Research Agency,
2020). It is thus misleading to regard these stocks as data-
limited and applying data-limited methods to such stocks is of
little value.

Further, WA2020 treated the total biomass estimated by VPA
as “true values” to be compared with the estimates by BSM
(Figure 3 of WA2020). We are concerned that such a comparison
would overestimate the reliability of BSM, because BSM uses
the “true” data (estimated as SB) from VPA estimates. If the
purpose ofWA2020 is to evaluate the reliability of estimatedMSY
reference points, the MSY reference points estimated by BSM
without using the “true” data from VPA should be compared
with those based on age-structured models, as described by
Ichinokawa et al. (2017).

DISCUSSION

The authors of WA2020 state that “The CMSY and BSMmethod
performed good overall in this study and presented reliable
results. . . ” However, as mentioned above, for the estimates
produced using BSM, priors for relative abundance estimates
and time series of abundance indices were taken from the SB
calculated by VPA and so, the reliability of BSM performance
must have been overestimated. Further, since the “true values”
are not known for the 3 stocks to which CMSY was applied, it is
difficult to judge whether the result of CMSY is reliable or not.
However, there are extensive simulation studies (e.g., Pons et al.,
2020) which gives valuable insights on the potential bias. Free
et al. (2020) and Anderson et al. (2017) have reported that the
B/Bmsy estimates produced using CMSY tend to be negatively
biased and have an accuracy of 40–50%. In general, caution
must be exercised when assessing the stock status using this
method (Dowling et al., 2019). However, the papers in SMFEA,
including those by Liang et al. (2020), Ren and Liu (2020), Wang
et al. (2020a), Zhang et al. (2020), and WA2020, have all applied
CMSY to assess the stock status, without discussing the potential
bias. A discussion related to bias based on previous studies is
thus necessary. Further, applying different methods, for instance,
ensemble methods that have higher accuracy and less bias (Free
et al., 2020), and conducting sensitivity runs on key assumptions
is important to demonstrate the uncertainties associated with the
obtained estimates.
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