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The fate of discards in terms of survival depends on species-speciﬁc tolerances to the cumulative effects of several dominant technical, environmental, and biological factors associated with the particular catching mechanisms (Davis, 2002; Broadhurst et al., 2006). Amongst these factors, catch weight or volume and catch composition are important for the condition of fish in the cod-end. It influences the nature and intensity of injuries and thus the associated mortality. 
Catch weight has been demonstrated to have an effect on the survival of discarded target species (Nilsson et al., 2016; Broadhurst et al., 2006). Mandelmann and Farrington (2007) observed that larger catch volumes caused greater mortalities among discarded spiny dogfish (Squalus acanthias). Moreover, the crowding density of the catch prior to release (e.g. during slipping in purse-seines) (Tenningen et al., 2012) can result in lower survival. Depestele et al. (2014) indicated catch weight as one of the determining variables explaining the large variability in survival of discards in beam trawls.
It has also been suggested that the proportion of abrasive objects, such as spiny fish may cause scale loss among teleosts confined in a codend (Pranovi et al., 2001; Broadhurst et al., 2006), stinging jellyfish that cannot be excluded from the catch can potentially cause harm (Uhlmann and Broadhurst, 2013) and crustaceans and debris in codends could increase physical damage (Main and Sangster 1988; Bottari et al. 2003). Bergmann et al. (2001) have pointed out that large heavy catches, especially when the contribution of ‘‘hard’’ material is considerable, increase the probability of injury during the haul itself, as well as the compression upon hauling and whilst on deck. In the case of ‘‘rapido’’ trawl fisheries, Sartor et al. (2006) stated this is particularly true when the gear is deployed on seabeds comprised of hard biogenic structures, often producing considerable amounts of hard material amongst the debris, such as stones and dead shells.
In a survival experiment with flatfish beam trawls, van Beek et al. (1990) stated that it is likely that the variation in composition of the catch contributed to the observed variation in survival of discarded fish. It was assumed that the injuries were mainly caused by the scraping and pressing of the various objects in the cod-end such as starfish, stones, shells, sand and pieces of wood.
In addition, the development of the RAMP (Reflex Action Mortality Predictor) method, based on scoring reflex impairment and injury indices to estimate survival probability of fish, has demonstrated to be a reliable proxy for survival. As such, reducing elements in the catch such as stones and debris are likely to have a positive effect on survival of discarded fish. 
Catch size and composition can also affect handling practices and duration, in turn affecting survival.
In conclusion, it is quite likely that employing devices in beam trawls that reduce the capture of stones and debris will reduce mortality of discarded fish, especially if species with spines and abrasive skins can also be excluded (such as dogfish, rays, sea urchins and sea stars). Two technical alterations to beam trawls can be used in the commercial beam trawl fishery in conditions when stones and debris are problematic. One device is the so called flip-up rope rigged on top of the bobbin rope in the net opening (Fig. 1). It is mainly used to avoid the capture of larger stones. A second device is the so called ‘benthic release panel’ (Fig. 2), a square mesh panel inserted in the belly of the trawl, just in front of the cod-end. It is traditionally used to release shells when they are caught in too large quantities. The potential of this technique has been demonstrated by Fonteyne and Polet (2002), Revill and Jennings (2005) and Soetaert et al. (2016).
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Fig. 1 – Chain matrix beam trawl rigged with a flip-up rope (yellow rope array fixed to the bobbin rope).



















The benthos release panel is an escape or release window rigged in the belly of the trawl. The panel is usually fitted just in front of the cod-end but for the case of the Belgian beam trawl, just in front of the Flemish panel. 
This panel can be constructed from any netting material with dimensions 1.80m x 1.80m. The meshes are square. Usually these are hand braided, 12 meshes x 12 meshes, and can be constructed from any type of material. The length of the mesh, i.e. the side, is 120mm with a diagonal of 170mm.
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Fig. 2 – Benthos release panel rigged into a beam trawl
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