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Abstract
In SSC BFME 05, Japan had applied data-based method to refine the gear-/taxa-specific bycatch thresholds, but we could not obtain plausible results on that time. To solve the problem of model uncertainty due to the data limitations, SSC BFME and SC recommended to incorporate Korean bycatch data. As far as we compared the compositions and distributions of bycatch data between Japan and Korea, these data may consist of different distributional patterns, and it might be difficult to treat these data equally at this stage. Possible causal mechanisms of data discrepancy and possible treatments are suggested in the discussion.

Background
Encounter bycatch thresholds of fishing vessels operating in the Northwest Pacific have been set for all fishing gears as 50kg for cold-water corals and 500kg (350 as of 2024) for sponges since the establishment of the NPFC (NPFC CMM 2025-05), though there is room to consider their numerical plausibility. In 2023, Canada proposed a new quantitative method to estimate gear and taxa specific thresholds (hereafter “data-based method”; Rooper et al. 2023, Warawa et al. 2023). Application of data-based method toward bycatch data in NW Pacific was encouraged by SC08. Japan deeply appreciated the idea and tried this method to our own data, although, we could not get feasible results, as the estimated thresholds were tended to be overestimated (Osawa & Sawada, 2024). 
Main concerns were the differences in data distribution between fishery and survey data and the limitation of data quantity. As fishermen deliberately avoid bycatch areas, fishing data are concentrated at the spatial areas with relatively no/lower proportional occurrence of VME indicator taxa. On the other hand, survey data is concentrated around the regions potentially containing higher densities of VME indicator taxa. These spatial segregations between data would consequence the disproportional data distributions and under-/over-estimate the results. Another concern is the limitation of data. Bycatch data is inherently data limited, particularly if data are split into taxa and/or gear specific. Our data source also faces same problem, although the number of bycatch data are in good portion in some groups (>500 cases), some of them are heavily scarce (<10 cases). To solve such situations, SSC BFME reached the consensus considering incorporating Korean bycatch data for the further assessments. The objective of this working paper is comparing the data components delivered from Japan and Korea to ensure whether they are treatable as the same data or not.


Material & Methods
Korean trawl vessels operated in the Emperor Seamounts during 2013–2019, and bycatch data were collected by onboard science observers, who recorded the total weight of each VME indicator taxon per haul (Table 1). A portion of the VME specimens collected by Korean vessels was retained and subsequently identified by U.S. coral taxonomic experts under the NOAA-MOF Joint Project Agreement, providing reliable taxonomic verification for those samples. However, the vitality status (alive vs. dead) of specimens was not always consistently recorded onboard, which may introduce some uncertainty into the weight data. Japanese gillnets and trawls are the two fishing gears currently utilized in the Emperor Seamounts. Japanese data were collected by onboard science observers of both gillnetters/trawlers since 2009. As our main purpose is to compare data compositions between the Members, bycatch data collected by trawlers in 2013-2019 were selected for Japanese data (Table 1). Bycatch specimens were reidentified and weighed to the nearest 0.001kg on land by experts. All dead/coral rubbles were excluded from the Japanese data. Our analysis focused on five taxonomic groups (soft corals, Antipatharia, Gorgonians, Scleractinia, Porifera) out of six “VME indicator taxa” in the convention text of the NPFC (CMM 2025-05; followed Annex 7 CMM2025-05 for coral taxonomic classification). None of Pennatulacean catches were reported from neither Japanese nor Korean vessels. 




Table 1. Number of bycatch data of two Members (JPN: Japan, KOR: Korea).
	
	soft corals
	Antipatharia
	gorgonians
	Porifera
	Scleractinia
	Total

	JPN
	4
	212
	616
	67
	1
	900

	KOR
	35
	135
	94
	5
	10
	279

	Total
	39
	347
	710
	72
	11
	1,179



Results & Discussion
Summary of bycatch components were shown in Table 1-2. Largest number of data were collected in gorgonians and Antipatharia by Japan and Korea, respectively. Data compositions of Antipatharia were similar between two Members, though not the case for other taxa. For instance, maximum data of gorgonians and Porifera are greatly varied between Japan and Korea (as well as soft corals and Scleractinia). Distribution patterns of data were also slightly different among Members (Figure 1). These differences may affect the results of calculations, particularly in the data-based methods as these bycatch data were aligned in quantile-based. 
	Main concerns of data segregation among the members might be the uncertainty of causal mechanisms. If these differences were simply derived from the differences of spatial use in fishing grounds, they might be negligible, at least if these data may be somehow spatially interacted with the density data of each VME indicator taxa from survey data. However, if the data discrepancy derived from the human-error in the classification process, it might be difficult to combine these data and treat as the same data set. For instance, if all samples were weighted without stating their vital conditions (including both dead/alive samples such as Scleractinia), estimated model will be biased in large numbers and may not reflect the real distribution patterns of VME indicator taxa. Not only for vital conditions but variations in the taxonomic classifications (especially in the Octocorals, as its classification is greatly modified recently) may also mislead the model trends if the different values of thresholds were applied for different VME indicator taxa. 




Table 2. Summary of Japanese and Korean bycatch data, showing mean (SD), minimum and maximum values of each VME indicator taxa. 
	
	soft corals
	Antipatharia
	gorgonians
	Porifera
	Scleractinia

	Member
	Mean (SD)
	Min
	Max
	Mean (SD)
	Min
	Max
	Mean (SD)
	Min
	Max
	Mean (SD)
	Min
	Max
	Mean (SD)
	Min
	Max

	JPN
	0.12 (0.13)
	0.03
	0.30
	0.17 (0.48)
	<0.01
	3.48
	0.17 (0.84)
	<0.01
	18.23
	1.96 (3.30)
	<0.01
	16.42
	0.04 (NA)
	0.04
	0.04

	KOR
	0.27 (0.31)
	<0.01
	1.50
	0.37 (0.68)
	0.01
	4.60
	0.24 (0.38)
	0.01
	1.75
	0.23 (0.33)
	0.01
	0.80
	0.82 (1.13)
	0.06
	3.20



Figure 1. Cumulative proportional occurrence curves of bycatch weights in five VME indicator taxa (Antipatharia, gorgonians, Porifera, Scleractinia and soft corals). Japanese and Korean data are shown in red and blue, respectively.
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	One possibility to handle the possible variabilities of identification is to combine data of cold-water corals (hereafter CWC) and calculate gear-specific bycatch threshold. It is ideal to calculate gear- and taxa-specific thresholds, though, setting taxa-specific bycatch threshold seems to be impractical for the NW Pacific due to the data limitation. Calculation of bycatch thresholds based on CWCs may be more robust against the variability of identification among Members/on-board scientific observers. Moreover, for onboard science observers, setting of bycatch thresholds based on combined treatment in CWCs may fasten and ensure the decisions on board at the time that the bycatch weight exceeds the threshold and move-on rules should be applied. Yet, the problems with the uncertainty of vitality status (dead/alive) may not be solved even within this treatment. Only possible way to solve this problem is to refine/recheck all samples to make sure that none of coral rubble/dead bodies were included if Member-pooled data will be used for the recalculation of bycatch thresholds. In practice, however, re-verification of such information is difficult for VME bycatch specimens collected during the past fishing operations.
Apart from these, spatial segregations of fishing data and survey data may hardly be solved. In theory, data-based method assumed that “the bycatch of VME indicator taxa by each gear type for each fishing event was proportional to the density of VME indicator taxa at that site” (Rooper et al. 2023). Such situations might be hardly accomplished with present data as spatial distributions of survey and fishing data are not collected from same spatial ranges. Even if we are selecting survey and fishing data, which may spatially (by selecting the survey data located surrounding 2km of bycatch fishing operations, approximate converted move-on distance) and quantically overlap, data quantity is diminished <200 in most taxa (except for gorgonians in trawl data; Table 3). Further, it might be hardly applied to the data-based method, as the disproportional interactions were suggested between the selected bycatch data and underwater survey data (Figure 2). 
Not only in the differences in spatial distributions between the data, but the unique incidental processes of bycatch data may also make the condition even harder to estimate feasible threshold value. Bycatches are inherently data-limited, as itself “rarely” happened during the fishing operations (because it is accidental events). Within these accidental even, majority of data will be skewed toward small values, as fishermen intentionally avoid high bycatch risk areas. Among these circumstances, extreme data seldomly occurred when the fishing operations accidentally contacted on the dense patches of VME indicator taxa. Therefore, the distribution patterns of bycatches data may be derived from multi-varied probability distributions. Considerations of such conditions might be valuable to consider further for this problem. 
Table 3. Number of selected bycatch data, whose spatial and quantity level are overlapped with the ones from survey data. 
	
	soft corals
	Antipatharia
	gorgonians
	Porifera
	Scleractinia
	Total

	Gillnet
	0
	3
	97
	0
	7
	107

	Trawl
	0
	114
	503
	25
	0
	642

	Total
	0
	117
	600
	25
	7
	749






Figure 2. Scatter plots of log-transformed bycatch weight (g) and density of VME indicator taxa (per 7.5m2 in angle of field) in fishing and survey data, respectively. Data from Colahan, Koko, Milwaukee are shown in red, green and blue, respectively.
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Conclusion
· Dissimilarity/discrepancy in Japanese and Korean data is concerned to treat the data equally. 
· Bycatch encounter thresholds based on taxa-combined data in CWCs might be more robust against the variability of on-board identification among scientific observers. 
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