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Abstract 
This rebuttal to comments by Guan et al. (2020; Ocean & Coastal Management) points out that the mean 
trophic levels (here referred to as MTI) of the fishable biomass in the Bohai Sea they present for the 2010s 
does not contradict earlier demonstrations of the fishing down phenomenon having occurred in that sea. 
Their alternative estimates of trophic levels correlate strongly with those they suggest were erroneous, and 
their questioning of 1959 biomass estimates is moot because MTI is determined by the taxonomic 
composition of the biomass, not its absolute level. In summary, the comment was beside the point. 

Introduction 
The long-lived, larger fish on top of marine food webs, when exploited by multispecies industrial fisheries, 
tend to decline faster than the short-lived, smaller fish with lower trophic levels. One result is that the 
mean trophic level of exploited fish assemblages gradually decline, as does the mean trophic level of 
catches from an ecosystem exploited in this manner. This phenomenon, now known as ‘Fishing Down 
Marine Food Webs’ (Pauly et al., 1998), has been documented through detailed analyses of fisheries catch 
data from a wide range of ecosystems all over the world (Santos and Vianna 2020; see also 
www.fishingdown.org). 

The article by Liang and Pauly (2020) that Guan et al. (2020) commented on is part of a series of articles 
demonstrating – against specious claims to the contrary – that the ‘fishing down’ phenomenon can indeed 
be shown to occur in the waters around all continents (Table 1), even if limiting oneself to a subset of 
articles published from 2012 on, and with neither of us as coauthors. However, the fishing down 
phenomenon is frequently masked by various effects that have now been identified (Liang and Pauly 2017, 
2020). Thus, for Chinese waters, initial demonstrations of the occurrence of fishing down (Pang and Pauly 
2001; Du et al. 2014) were confirmed by Liang and Pauly (2017), who also quantified some of the masking 
factors that have prevented previous authors from appreciating the ubiquity and intensity of this 
phenomenon. 

1 Cite as:  Liang, C. and D. Pauly. 2022. Reply to the Comment on “Masking and unmasking fishing down effects: The 
Bohai Sea (China) as a case study”, p. 52-57. In: D. Pauly and E. Chu (eds). Marine and Freshwater Miscellanea IV. 
Fisheries Centre Research Reports 30(4). Institute for the Oceans and Fisheries, University of British Columbia, 
Vancouver. 

2 This contribution was intended for Ocean & Coastal Management; however, its editor-in-chief, who shared with us 
the still unpublished comments on our paper, also shared our intended response to the authors of these comments, 
these authors then quickly corrected their comments (then ‘in press’) by removing their most unfounded claims. We 
could not respond to the unprofessional behaviour of the editor, because he then passed away. Thus, we decided to 
include our response in this report. 
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Table 1. Some of the case studies published since 2012, demonstrating the occurrence of the ‘fishing down’ 
phenomenon in Africa, Asia, Europe, Oceania, North America and South America; ΔTL·decade-1 refers to rate of 
decline of the mean trophic of the catch (MTIc) as assessed (sometimes approximately) from the cited figure. 
Location Years ΔTL decade-1 Sources 
Mauritania 
Senegal 
Guinea 

1990 – 2010 
1990 – 2009 
1985 – 2012 

0.04 
0.05 
0.03 

Meissa and Gascuel (2014, Fig. 5a) 
Ndour et al. (2014, Fig. 3) 
Camara et al. (2016, Fig. 7c) 

China 
Oman 
Thailand 

1950 – 2011 
1995 – 2010 
1988 – 2007 

0.03 
0.08 
0.10 

Du et al. (2014, Fig. 1) 
Abd El-Barr & El-Rahman (2014, Fig. 2) 
Juntaropakorn & Yakupitiyage (2014, Fig.  6) 

Western Europe 
English Channel 
Sweden 

1950 – 2010 
1920 – 2010 
1926 – 2010 

0.01-0.05 
0.10 
0.05 

Gascuel et al. (2016, Fig. 7c) 
Molfese et al. (2014, Fig. 2B) 
Hornborg et al. (2013, Fig. 1b) 

Southern Australia 1936 – 2010 0.10 Alleway et al. (2014, Fig. 4) 
California, U.S. 
South. Calif., U.S. 

2003 – 2011 
1972 – 2010 

0.025 
0.05 

Tolimieri et al. (2013, Fig. 2) 
Miller and McGowan (2013, Fig. 4b) 

Argentina/Uruguay 
Colombia (Pacific) 
Southern Brazil 

1989 – 2010 
1995 – 2007 
2000 - 2012 

0.07 
0.10 
0.20 

Andrés and Jaureguizar(2013, Fig. 2) 
Navia and Mejía-Falla (2016, Fig. 2) 
Bornatowski et al. (2017, Fig. 4a, b) 

 
The empirical part of the Guan et al. (2020) comment on (and critique of) of Liang and Pauly (2020) is 
summarized in their (and our) Figure 1, more specifically by the mean trophic levels (MTIb) of the fishable 
biomass in the Bohai from 2010 on. (Here MTIb refers to the mean trophic level of the fishable biomass, in 
contrast to MTIc, the mean trophic level of the catch). 

 
Figure 1 Mean trophic level of the fishable biomass 
in the Bohai Sea estimated by Liang and Pauly (2020; 
points 1-5), Zhang et al. (2007; points 6-9) and Guan 
et al. (2020; points 10-14). Note that points 10-14 are 
summer-only estimates, while points 1-9 are 
seasonaly averaged, annual estimates. 
 
 
 
 
 
 
 

 
Before dealing with MTIb values from the 2010s, we note that the MTIb estimates proposed by Zhang et al. 
(2007) and by Liang and Pauly (2020) are nearly parallel over a period of 40 years and that the 
Liang/Pauly estimate of MTIb for 2010 is precisely where the extrapolation of the Zhang et al. (2007) 
trends would point (Figure 1). Thus, the MTIb trends of the fishable biomass of the Bohai Sea in both 
Zhang et al. (2007) and Liang and Pauly (2020) are essentially the same, and the small differences in 
absolute MTIb are the results of small differences in the trophic level estimates used in the two studies 
(Figure 2). 
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Figure 2 Comparision of trophic level estimates used by Liang and Pauly 
(2020) and Zhang et al. (2007). 
 
 
 
 
 
 
 
 
 
 
 
 

Thus, the quasi-parallel MTIb trend lines in Figure 1, which confirm that fishing down has occurred in the 
Bohai Sea, also makes moot their arguments for the biomass estimates from surveys performed in 1959 
being erroneous. As is mentioned in Jin (2004), the research vessel and trawl used in 1959 were smaller 
than those used in the later years, while the cod-end mesh size used in all cruises were reported as the 
same, i.e., 2 cm (Jin et al. 2013). Thus, the biomass data in 1959 used by Liang and Pauly (2020), if no 
adjustment was made for area swept by the trawl net, would have underestimated its true level, while the 
taxonomic composition of fishable biomass in 1959 was comparable with other years. The biomass values 
derived by different gears in 1959 and other years did not affect our results, as MTIb estimates are based 
on the taxonomic composition of the trawl hauls (from Tang et al. 2003). In fact, given that the survey 
data was scarce in early years, the fishable biomass and composition data in 1959 has been commonly 
used as a baseline in comparing the decadal variations of fish community structure in the Bohai Sea, 
notably by the very authors who criticized its use in Liang and Pauly (2020) (Zhang 2007; Jin 2004; Tang 
et al. 2003). 
 
As for the points 10 to 14 in Figure 1, contributed by Guan et al. (2020), we certainly accept that variations 
of MTIb could be due to extreme fluctuations of the abundance of a few small, short-lived species 
(including exploited zooplankton species such as Acetes). Indeed, this is precisely what we should expect 
in ecosystem with an extremely depleted biomass, and which has lost the top-down control normally 
exerted by large, high-trophic level, long-lived fish (Worm and Myers 2003; Cury et al. 2003). However, 
we do not agree that the high biomass of Clupanodon punctatus in 1998 and 2010 was the only reason 
that fishing down effect occurring after 1992. Based on the data provided by Guan et al. (2020), the 
current dominance of short-lived, low-trophic level species and the absence of high-trophic level species 
compared with 1990s (Table 1 in Liang and Pauly 2020; Table 2 in Guan et al. 2020), would also support 
the occurrence of a current fishing-down effect in the Bohai Sea. 
 
Moreover, the decline in MTIb from 1960 to 2010, i.e., over 5 decades, must be considered as a 
demonstration of the fishing down phenomenon occurring in the Bohai Sea even if we take at face value 
the exceptionally high estimate of Guan et al. (2020) for 2014-2018, who only used summer survey data 
for their MTIb estimates. Their mean value is about 3.6, which is less than the value of MTIb ≈ 4.2 in 1959. 
Indeed, this would correspond to a decline of about 0.12 TL per decade, which is a high value when 
compared with declines in other parts of the world (Table 1), and also higher than MTIc. 



Marine and Freshwater Miscellanea IV 

 55 

In the article by Liang and Pauly (2020), the catch composition data was obtained from successive China 
Fishery Statistical Yearbooks (Fisheries Administration of the Ministry of Agriculture 1979-2016). In 
these yearbooks, the catch data of each coastal province or municipality were reported by species or taxa, 
and the proportion of total catch in China’s coastal fishing areas (the Bohai Sea, Yellow Sea, East China 
Sea, and South China Sea) were also available. 
 
Thus, in our case, we assigned to the Bohai Sea the fractions of the reported catches of the 4 provinces or 
cities (Shandong, Hebei, Tianjin and Liaoning) that were reported to be caught in the Bohai Sea in 
successive China Fishery Statistical Yearbooks, while removing species that were not supposed to occur 
in the Bohai Sea. We thus created a series of catch and catch composition data which could be used to 
derive a series of estimated MTIc. Meanwhile, for taxa that contain more than one species, we used the 
trophic level of the dominant species or the mean trophic level of main species for calculation. We think 
that the catch time series for the Bohai Sea represent a reasonable representation of the catches likely to 
have been taken there. Note that here again, it is not their absolute value in terms of tonnage which 
matters here; rather it is the taxonomic composition of that catch, and the trophic levels assigned to each 
taxon. 
 
With the depletion of fishery resources in the Bohai Sea, fishermen will tend to retain all catches they get. 
This, indeed, should make the true MTIc close to MTIb. However, the catch data that we assembled failed 
to demonstrate this. This suggests a type of selection beyond the ‘skipper effect’: the available statistical 
data are more detailed for high-trophic level, high commercial value species, which thus makes the 
computed MTIc diverge from MTIb. This ‘statistical selection’ effect would also contribute to masking 
‘fishing down’ when catches are available, but no biomass composition data. 
 
Guan et al. (2020) suggest in their comment that Liang and Pauly (2020) have not demonstrated the 
fishing down to occur in the Bohai Sea based on the survey data used (1959, 1982, 1992, 1998, 2010). On 
the other hand, they concede a fishing down phenomenon in this area, because “it has been well proved by 
previous studies (Jin 2004; Zhang et al. 2007, 2015)”, although these previous studies used the same 
community structure data sets that we did for 1959, 1982, 1992 and 1998. 
 
Guan et al. (2020) missed a real problem with the Liang/Pauly contribution, i.e., how the small biomass 
reported from the mid-1990s on can support the huge large catch that we assigned to the Bohai Sea for 
the same period (C. Walters, Institute for the Oceans and Fisheries, University of British Columbia, pers. 
comm.). 
 
The answer to this question is that the fisheries of the Bohai Sea, and by extension the fisheries along the 
Chinese Coast, largely catch juveniles (Zhai and Pauly 2019; Zhang et al. 2020), with only a few adults 
surviving to provide the egg production that maintains the system. 
 
While these considerations cannot be followed upon here, we note that a transition to a fishery based 
predominantly on juvenile fish will increase the rate of MTI decline, because the juveniles of carnivorous 
fishes have lower trophic levels than the adults (Pauly et al. 2001; see also www.fishbase.org), and the 
trophic levels we used, while from a good source (Yang 2001), pertained only to the adults. 
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