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Summary

In the European Union, the collection of discard data is enforced through the Data Collection
Regulation Framework (DCF) of the European Commission (EC). In 2009, revisions to the DCF
(2008/949/EG), required member states to increase sampling intensity. To meet this
requirement within an affordable budget, the Institute for Marine Resources and Ecosystem
Studies {IMARES) set up a collaborative project between the Dutch fishing industry and the
research institute to recruit a ‘reference fleet’ of vessel owners willing to participate in a self-
sampling programme and where the fisher’s retained fractions of their discards during some
trips. These samples were then purchased off them. This report summarizes data from the
discard monitoring programme of Dutch demersal fisheries operating in the North Sea (ICES
subarea IV).

In the self-sampling programme in 2012, trips were pre-determined from a reference fleet of 23
participating vessels. In total, 159 trips were sampled, of which 17 trips (11%) were considered
invalid due to missing or incomplete information. During the 142 valid self-sampling trips 279
hauls were sampled, typically two hauls per trip. While the majority of samples were taken from
beam-trawl vessels with mesh sizes ranging between 70 and 99 mm targeting flatfish, data
were collected from nine other metiers as well. These included beam trawls with larger mesh
sizes otter trawls (with different target species assemblages) and seines.

The majority of discards comprised of benthic (invertebrate) species such as common starfish
(Asteria rubens); sand star (Astropecten irregularis); swimming crab (Liocarcinus holsatus); and
serpent star (Ophiura ophiura). Most frequently discarded fish species of no commercial value
included: dragonet (Calfionymus lyra); grey gurnard (Eutrigla gurnardus); scaldfish
(Arnoglossus laterna); lemon sole (Microstomus kitt); and solenette (Buglossidium luteum).
Among marketable fish, common dab (Limanda /imanda) and European plaice (Pleuronectes
platessa) were the most frequently discarded species.
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Samenvatting

In het kader van de EU Data Collectie Verordening is iedere lidstaat verplicht gegevens te
verzamelen van vangst die niet wordt aangevoerd - zogenaamde “discards” - in de
belangrijkste commerciéle visserijen. In 2009 is een herziening van de DCF (2008/949/EG)
doorgevoerd, waarna lidstaten werden verzocht hun bemonsteringsprogramma te intensiveren
met als doel i) het precisieniveau van discardsschattingen te verbeteren en ii) het aantal
bemonsterde vlootsegmenten te laten toenemen. Om binnen het beschikbare budget aan deze
eis te kunnen voldoen werkt IMARES (Institute for Marine Resources and Ecosystem Studies)
nauw samen met de visserijsector bij het verzamelen van discardsgegevens. Door middel van
intensieve samenwerking met een ‘referentievioot’, bestaande uit een groep Nederlandse
commerciéle vissers die zich willen inzetten voor het onderzoek, is het huidige
zelfbemonsteringsprogramma tot stand gekomen. Dit rapport vat de resultaten van het discards
monitoringprogramma van de Nederlandse demersale vloot opererend in de Noordzee (ICES
Subgebied IV) samen.

In het zelfbemonsteringsprogramma wordt van te voren aangegeven wanneer een schip uit de
referentie vloot een monster meeneemt. In totaal zijn in 2012 tijdens 159 reizen monsters door
de vissers meegenomen, waarvan de data van 17 reizen (11%) helaas uitgesloten moesten
worden van verdere ananlyse vanwege ontbrekende of foutieve informatie. Tijdens de overige
142 reizen zijn 279 trekken correct bemonsterd.

Hoewel in het zelfbemonsteringsprogramma het merendeel van de bemonstering is uitgevoerd
aan boord van boomkorschepen met maaswijdte 70 tot 99 mm, zijn in het programma ook
gegevens verzameld van acht andere vlootsegmenten met variérende maaswijdtes tussen de 70
en 99 mm, 100 en 119 mm en >120 mm en met verschillende doelsoortensamenstelling
(Noorse kreeft en/of demersale vis).

Het merendeel van discards bestaat uit benthische invertebraten (benthos), zoals zeesterren
(Asteria rubens), kamsterren (Astropecten irregularis), slangsterren (Ophiura ophiura) en
zwemkrabben (Liocarcinus holsatus). Frequent gediscarde vissoorten zonder commerciéle
waarde, zijn: pitvis (Callionymus lyra); grauwe poon (Eutrigla gurnardus); schurftvis
(Arnoglossus laterna); tongschar (Microstomus kitt); en dwergtong (Buglossidium luteum).
Frequent gediscarde vissoorten met commerciéle waarde, zijn schar (Limanda limanda) en schol
(Pleuronectes platessa).
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1 Introduction

Discarding of unwanted organisms is to a great extent an inevitable consequence of commercial
fishing. It is considered to be a waste of valuable natural resources. Potentially, unaccounted
mortalities may impact adversely on life histories of an individual or entire populations (e.g.
review by Broadhurst et al., 2006). Economic and/or regulatory pressures, however, commonly
force fishers to discard parts of their catch, but without keeping records of it as to why catches
were discarded nor how much. Not knowing how much was discarded may, in turn, affect stock
assessments. If these assessments are based on landings only and do not incorporate the
proportion of fish that dies as a consequence of being discarded, total fishing mortality is
underestimated. With the aim to integrate estimates of discards into single-species stock
assessments, at-sea monitoring programmes are required to provide accurate discard estimates
by species within acceptable precision limits. These estimates may also become important for
the allowance of catch quotas under an European landing obligation and discard ban from 2015
onwards (EEC, 2011; Uhlmann et al. 2013)

In the European Union (EU), the collection of discard data is enforced through the Data
Collection Framework (DCF). In the Netherlands a cost-effective, so-called self-sampling
programme is implemented for demersal fisheries in the North Sea, where the majority of their
effort, landings and value is generated. Fishers themselves retain discarded fractions of their
discarded catches on board their vessels during a number of fishing trips throughout the year.
These are bagged, sealed and brought back to shore and purchased off them. For each sampled
haul, information on the volume of the catch, environmental (e.g. wind direction and speed,
latitude and longitude position, and water depth) and operational characteristics (e.g. start and
end time of setting the net, gear type, and mesh size) was recorded. Discard samples from the
self-sampling programme are returned to the laboratory to determine species composition
(identified to species level for all species, including invertebrates), size and age structure of a
subsample. Since 2011, self-sampled discard data have been so far integrated in the stock
assessment for North Sea plaice. Throughout the year, observers accompany approximately 10
separate self-sampling trips to independently sample discard fractions using a slightly different
methodology. These samples are used as a measure of deviation between observer and self-
sampling techniques and to detect any source of bias (see Appendix D).

In Dutch bottom-trawl and seine fisheries in 2012, discard data were collected from 10
commercial ‘métiers” which were defined based on gear type, target species assemblage, and
mesh size characteristics in the DCF (EU Council Regulation 409/2009; Table 1). These métiers
were from three fleet segments: beam and otter trawlers and Scottish seiners with either 70-99,
100-119 or 2120 mm codend meshes targeting predominantly European plaice (Pleuronectes
platessa), common sale (Solea solea), and/or crustaceans (i.e. Norway lobster, Nephrops
norwegicus, hereafter termed Nephrops; Table 1).

The present study provides a summary of the data collected during the self-sampling
programme in 2012. Sampling effort and discard data such as landed/discarded numbers and
welghts were presented as detailed as possible on the trip level (Appendices C-E) and
subsequently grouped by relevant strata {(métier and quarter). Together with appropriate raising
metrics (e.g. the proportion of sampled and total fishing duration per trip), standardized discard
rates (i.e. numbers/weights per hour of fishing) were calculated. This research is part of the
strategic research program WOT “Wetteljjke onderzoekstaken" which is funded by the Dutch
Ministry of Economic Affairs, and was done by IMARES.
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2 Methods

2.1 Discard self-sampling programme

2.1.1 Vessel selection and sampling allocation

A ‘reference fleet’ of 23 vessels with protocol-instructed fishers collected discard samples
according to a predefined schedule during their regular commercial operations throughout the
year. Within the Dutch beam-trawl métier (TBB_DEF), a distinct national métier was created
which is not reflected within the DCF métier classification. It is based on the engine's horse
power and geographical distribution, due to regulations allowing only vessels with engines
<300hp (so called “Eurocutters”) to fish in a restricted fishing zone (“plaice box") and the Dutch
12-mile Exclusive Economic Zone. To reflect this distributional difference of the fleet which also
has implications on their discarding pattern, in the following analysis, summaries of the discard
data were presented separately for Eurocutters (termed TBB_DEF_70-99mm_<300hp) and the
remaining part of the beam-trawl fleet (termed TBB_DEF_70-99mm_>300hp; Table 1).

Sampling was carried out on board vessels from nine different métiers: beam trawlers (with 70-
99, 100-119, and =120 mm meshes); Scottish seiners (100-119, and 2120 mm); otter trawlers
(70-99 targeting either fish or mixed crustaceans and fish; 100-119 mm targeting fish; =120
mm targeting fish); and Eurocutters (i.e. beam trawlers with 70-99 mm targeting fish). Prior to
sampling, fishers were provided with all necessary equipment (labels, plastic sampling bags,
sealing cable ties, and sampling sheets) and written instructions. Scottish seiners were sampled
for the first time in 2011. Their fishing operation differs to other demersal trawls in that long
ropes are attached to the net doors deploying them in a semi-circle. The ropes close by pulling
the net back towards the vessel.

Since mid-2011, on between 8 and 11 self-sampling trips (arbitrarly spread over different
vessels and métiers) per year, an observer will go onboard to measure independently discard
guantities. These “matched” or “co-sampled” trips are necessary to evaluate how much
variation is introduced by sampling discards via two slightly different methods.

2.1.2 Sampling and data collection procedures

Operational and biological data were collected at the time of each gear deployment (‘haul’)
during a particular fishing trip. With each haul the following information was registered: vessel
position (at start and end); haul duration; weather conditions; and the volumes of catches and
landings. The total volume of discards of each sampled haul was derived by subtracting the total
landings, which was recorded in a logbook, from the total catch volume which was estimated by
the skipper/crew. On each of the two sampled trawls per trip, the crew retained a sub-sample of
discards which comprised a fixed amount of two boxes of discards (one box equals approx. 40
kg). These boxes were filled by scooping discards randomly at regular intervals from the
processing conveyor belt. The sub-samples were collected in large plastic bags which were then
sealed off by cable ties, labelled and cool-stored until the vessel returned to port. Discard
samples were collected back on land by IMARES research staff and returned to the laboratory
for analysis. No samples of the retained part of the catch were collected. All species of discards
within each sub-sample were registered and identified, whereby numbers-at-length were
recorded for all fish species of discards and also Nephrops in the sub-sample (Table 2); and
numbers without length measurements were recorded for all non-fish species. Data
management software was used to enter and subsequently audit all data before the data were
stored in a centralised database. An overview of vessel selection, sampling design and data
collection procedures is provided in an overview (Appendix E).
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2.2 Raising procedures

Whenever a fraction of discards were sampled, a sub-sampling factor was used to expand
measured observations from a sample to haul level. This sub-sampling factor is the ratio
between the estimated total and sub-sampled volumes of discards.

In the next step, existing species-specific length-weight relationships were used to convert
numbers-at-length also into weight-at-length. These were then standardized into discards per
unit effort 'DPUE’; hereafter termed ‘discard rates’) rates by dividing them by the deployment
duration (i.e. fishing time). To raise numbers from the haul to the trip level, over all measured
hauls numbers and weights of haul-raised discarded fish are summed per length class. Then,
the total duration of all hauls (including unsampled ones) is added up from sampled trips. The
discarded numbers and weights are then multiplied by the ratio of total fishing divided by the
sampled fishing duration to derive the total numbers and weights per trip. In the following step,
the above trip-level estimates are raised to fleet level by the proportion of total over sampled
fishing effort (in horsepower * days at sea).

These effort estimators were calculated matching the stratification of the discard data that were
provided in response to the ICES WGMIXFISH and STECF data call. For this, metiers were
merged to create the following gear and mesh size groupings: ‘TBB_70-99mm"; TBB_100-
119mm; "OTB/OTT_70-99mm’; ‘OTB/OTT_100-119mm’; and ‘SSC_100-119mm’ and
'SSC_>120mm’. These are the same main gear groups which match with the sampling
programme: beam-, otter trawlers, and Scottish seiners. For the beam trawlers, a distinction
between Eurokotters and vessels with larger engine capacity was not made here, because this
only exists at a national level. The merging of all otter-trawl fleat segments into a single métier
was justified to avoid any post-stratification based on catch composition (depending on the
amount of Nephrops landings) and to reflect the fact that many vessels switch regularly
between different mesh sizes.

2.2.1 Raising Disclaimer

Some of the main end users of the discard monitoring data are expert working groups of STECF
(EWG) and ICES assessment working groups (AWG). The requirements of their respective calls
for data, such as units and stratification levels, differ, which eventually can lead to diverging
and inconsistent estimates due to differences in ratio estimators (ICES, 2013). The STECF data
call asks for data aggregated over different, higher-resoluted metiers than the ICES AWG (i.e.
WGMIXFISH). This can lead to inconsistent outcomes, due to the ratio estimation technigue
that is used to extrapolate from the sampled to the total population.

2.3 Fleet effort

Fleet effort data used for Figure 1 was obtained through queries of the IMARES fishing effort
database using the statistical software package R (R Development Core Team, 2005). The
complete query is listed in Appendix A. To calculate of total fishing effort for TBB_DEF_70-
99mm_=300hp vessels required that explicitly effort of vessels with 300 or less horse power
(hp) were included (221kw = 300hp, conversion: 1.36).
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3 Results and discussion

3.1 Sampling effort and coverage

A total of 142 trips and 279 hauls were correctly self-sampled in 2012 (Table 3). Sampling effort

was proportional to the effort of the fleet for the most-intensely sampled métiers (Figure 1a).

For seine and otter fisheries which were monitored less frequently, sampled operations were

located also in areas with little fishing effort (Figure 1b and c). All trips were assigned to their

respective métiers after their completion, based on gear type, mesh size, and target species

assemblage criteria. For example, if Nephrops landings from otter-trawl gears (OTB/OTT)

exceeded 30%, these were subsequently classified as otter trawls targeting a mixed assemblage

of crustaceans and demersal fish (MCD) as opposed to demersal fish (DEF). Notably, on a single

occasion an otter trawler using a mesh size =120mm was monitored, which effectively

introduced an additional metier to the list of sampled metiers (Table 1). Due to the low sampling |
intensity (n=1), comparisons with results of averages from other métiers are meaningless and '
were therefore omitted from the data summary tables (Tables 5-7). Sampling coverage levels of

up to 6% were achieved for several métiers (i.e. OTB/OTT_DEF_100-119mm and

SSC_DEF_z120mm; Table 4). Due to its fleet size and their large number of days spent at sea,

the beam trawlers with large engines and 70-99 mm mesh sizes (TBB_DEF_70-99mm_>300hp)

continued to receive comparatively little observer coverage of approx. 2% (Table 4).

Self-sampling has greatly improved both the spatial and temporal spread of sampling.

However, costs, time and effort to collate, process, and analyse samples increased compared to

the smaller-scale observer sampling programme. Although an increase of sampling effort will

most likely improve precision levels of discard estimates, it does not necessarily improve their

accuracy. Precision levels of species-specific discard estimates as required under DCF targets, |
were calculated in another project, and will be reported elsewhere. |

Implicit to any robust sampling design and raising procedure are assumptions associated with
the representativeness of the sampled population (Cotter and Pilling, 2007). However, thus far, |
it has not been confirmed whether the selection of vessels in the self-sampling programme |
represents the overall population of active vessels with respect of their overall discarding

patterns, landings profile, and temporal distribution of fishing effort. In particular within

sampled beam-trawl métiers, a variety of conventional and innovative fishing gears were used

(Figure 2a) . The latter group included three >300 hp beam-trawl vessels with sumwing, and

two with an electric pulse trawl gear. Thus, the population of sampled vessels reflected to some

extent the true gear-type composition in the beam-trawl fleet: a majority of vessels with

conventional gears and a smaller but increasing number of vessels with modified gears

(IMARES, unpubl. data; Figure 2b).

3.2 Numbers and weights of discarded and/or landed species (trip level)

Discards comprised both benthic and fish species in all sampled métiers, whereby on average
the numbers discarded per hour of benthic species exceeded that of discarded fish (Tables 5 and
7). In all métiers, some of the most frequently discarded benthic species include: common
starfish (Asterias rubens); sand star (Astropecten irregularis); swimming crab (Liocarcinus
holsatus); and serpent star (Ophiura ophiura; Table 7a,c). Most frequently discarded fish
species of no commercial value include: dragonet (Caflionymus lyra); grey gurnard (Eutrigla
gurnardus); scaldfish (Arnoglossus laterna); and solenette (Buglossidium luteum; Table 7b,d).
Among the less-abundant and vulnerable elasmobranch species, the lesser-spotted dogfish
(Scyliorhinus canicula); and starry ray (Amblyraja radiata) were occasionally registered within a

Report number CVO 13.015 Discard sampling of Dutch bottom-trawl and seine fisheries in 2012 9 of 76



discard sample. Among marketable species, dab (fisheries unions-agreed minimum landing
size=23 cm), followed by plaice (legal minimum landing size, MLS=27 cm) were among the
most-commonly discarded species both in numbers and weights (Table 5). Other commonly-
discarded species included: sole (MLS=24 cm), whiting (ML$=27 cm), and Nephrops (in
OTB/OTT metiers), whereas less frequently caught and thus discarded fish species included brill,
turbot, and cod (MLS=35 cm; Tables 5,6). In the length-frequency distributions, few plaice and
sole above MLS were found within the discard samples (Fig. 3b,c), as opposed to cod and
whiting which were also discarded regularly above marketable sizes (Fig. 3d,e); possibly due to
quota caps. Above-MLS sized cod were discarded in particular in 100mm otter trawls in 2012
(second panel from the bottom right, Fig. 3d). The majority of discarded Nephrops were above
MLS (2.5 cm carapax length; Fig. 3f).

Distinct catch patterns were evident for the different métiers, Table 5 shows average discard
rates (in numbers and weight per hour) by metier for a selection of commercially-important
species. Large-powered beam trawlers (TBB_DEF_70-99mm_>300hp) which target plaice and
sole exhibit the highest discard rates of these species compared with other metiers. Some of the
lowest rates were observed among the larger-meshed (100-119mm) segments of beam trawlers
and Scottish seiners. But, as mentioned above (results, ‘vessel selection and sampling
allocation’), discard rates expressed as numbers/weights per hour for Scottish seiners may be
misleading due to the different nature of their operation. However, their average towing
durations are similar to bottom trawls (approx. 120 min).

For the last ten years, no remarkable/clear temporal trends in percentage discard rates of plaice
are evident (Table 8). Overall, 49% of the plaice catch was being discarded by weight in 2012
(Table 8). For sole, the proportion of discards in relation to landings was similar to previous
years, i.e. 17% by weights (Table 8). In the first two quarters of the year, discard rates of
plaice were the highest for large-powered beam trawlers {(70-99mm; Table 6b); without
considering the time series of other years, a seasonal trend was not clearly evident in discard
nor landings rates by any other metier (Table 6a,b). Discard rates of plaice in the
TBB_DEF_100mm segment dropped in the second quarter (Table 6b).

For the small-powered beam trawlers (Eurocutters; TBB_DEF_70-99mm_<300hp), which target
plaice and sole, discard rates of plaice were higher compared with some of the previous years,
but still lower in comparison with their large-powered counterparts (Table 5 and see also
Helmond et al., 2011). The large-meshed beam trawlers (TBB_DEF_100-119mm) target mainly
plaice with comparatively lower discard rates for many species compared with some of the other
beam-trawl metiers (Table 5). Discard rates of dab were variable and decreased compared to
last year (Table 5, Helmond et al., 2011),

The Nephrops fishery (OTB/OTT_MCD_70-99mm) targets Nephrops, but also lands plaice which
occasionally makes up a greater proportion of the landings than Nephrops, which will give such
a trip a metier classification accordingly (OTB/OTT_DEF_70-99mm). Otter-trawl fishery for
demersal fish targeting plaice, has increased rates of Nephrops and whiting discards than the
beam-trawl métiers. The large-mesh otter-trawl fishery (OTB/OTT_DEF_100-119mm) targets
plaice and together with the large-mesh beam-traw| and Scottish seine fleet showed the highest
landings rates for plaice, but with higher discard rate than these other two fleets (Table 5).

For all métiers, the majority of discards were comprised by benthic species, which clearly
reflects the nature of bottom-trawl! fisheries (Bergmann et al., 2002; Borges et al.,2005). The
majority of discards were small fish caught under the MLS. Thus, logically discard rates are
lower in métiers with larger-meshed gears {(>100 mm). However, this difference may also
(partly) be attributed to the use of large-meshed gears in the northern North Sea, where, for
example, juvenile plaice is less abundant (Keeken et al., 2007; Poos et al., 2013). The method
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of collecting a fraction of discards relies on a random selection of species and sizes spread over
the full length of the sorting process. Given the fixed volume size of the sample per haul (max.
two boxes, or 80 kg) it may be that rarer species are missed when the sample is taken.

Overall, discard and landing rates (in numbers and weights per-hour) appear relatively stable
over time although no detailed statistical analyses were carried out'to confirm any trends
among discard estimates of the available time series. This is at |least the case for marketable
and benthic species). However, the fact that this years (2012) observations were located within
the ranges measured in previous years where métier-specific data were available (Table 8;
Helmond and Overzee, 2010; Helmond et al., 2011) may be testimony to the quality and
integrity of self-sampled data in comparison with traditional observer sampling.

For all, but the large-mesh otter trawlers weights of discarded fish and benthic invertebrates
were greater than 50% of the total catch weight (Figure 4). Discarded fish were classified as
either: plaice; dab; other flatfish (scaldfish, solenette, brill, flounder, lemon sole, long rough
dab, megrim, Norwegian topknot, thickback sole, turbot, and witch); demersal roundfish
(hooknose, lesser weaver, tub gurnard, lumpsucker), roundfish (cod, seabass, herring, whiting,
mackerel, horse mackerel), sharks; and rays. In proportion to the catch, discards comprised
the largest part for Eurokotters (Figure 4A).

3.3 Numbers and weights of discarded and/or landed species (fleet level)

Table 9 provides fleet-level raised discard and landings weights (in tonnes) for fish species
included under the STECF data call. Based on the raised discard data provided to the STECF in
2013 (see Table 9), it was estimated that approximately 55 thousand tonnes (excl.
invertebrates) were discarded by Dutch demersal fisheries in 2012; predominately by beam
trawlers (45 thousand t), followed by otter trawlers (10 thousand t) and seiners (400 t). In
total, it was estimated that annually between 800-950 thousand tonnes are being discarded by
all active fisheries in the North Sea; which equates to 1/3 of the weight of total landings and
1/10 of biomass (Catchpole et al., 2005). The most discarded species were plaice, dab and sole.
For plaice, the amount of landings was almost of the same order of magnitude than for the
discards (Table 9).

Discard estimates are sensitive to small changes in the expansion or raising factor for discards
(ratio between total and sampled fishing effort), a small change in these depending on which
trips were included in either, can result in different estimated weight totals. In the discard
monitoring programme, sampling effort is allocated in proportion to the total number of fishing
days at sea for each metier. Following this rule, beam trawlers receive the most sampling. The
number of beam trawlers with subtype gear within the fleet of vessels selected for the
monitoring represents in proportion also the number of vessels with subtypes found within the
total population of vessels in the TBB fleet. But still, sampling effort is low compared to the
total fishing effort. Sampling effort is also not balanced, some metiers (i.e. TBB) receive mare
sampling than others. That means that if numbers are raised from trip to fleet level based on
the ratio between total and sampled fishing effort extrapolations are made from possibly only
very few observed trips. For example, if these few observations were made in an area which
was different to where most of the unobserved fishing took place, extrapolations may be over-
or underestimating discards. '
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Tables

Table 1. List of Dutch bottom-trawl and seine métiers operating in the North Sea which are
sampled for discards. These were classified according to European Union (EU) definitions (EU
Council Regulation 409/2009) requiring information about gear type (i.e. demersal beam - TBB;
otter trawl - OTB/OTT; and Scottish seine - SSC; level 4), target species assemblage (i.e.
demersal fish - DEF, mixed crustaceans and demersal fish — MCD; level 5), and mesh size
ranges (in mm; level 6).

Level 4 Level 5 Level 6
Gear type Target assemblage | Mesh size
1| TBB (>300 hp) | DEF 70-99
2 | TBB (=300 hp)* | DEF 70-99
3 | TBB DEF 100-119
4 | TBB DEF =120
5| 8SC DEF 100-119
6 | SSC DEF =120
7 | OTB/OTT** MCD 70-99
8 | OTB/OTT** DEF 70-99
9 | OTB/OTT** DEF 100-119
10 | OTB/OTT** DEF =120

* Note that the TBB métier is further subdivided on a national level in the Netherlands based on
engine size (horse power, hp): vessels with < 300hp engine power are so called “Eurocutters”.

** Otter and pair traw| gear type names were used together in the metier name (OTB/OTT),
because in a logbook OTT gears can also be listed as OTB .
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Table 2. Self-sampling methodology to sample total catch, discards and landings.

Method | Self sampling
SAMPLING 2 hauls/trip
TOTAL CATCH
‘ Estimate: total catch volume Onboard (all hauls)
DISCARDS
Collect: discard subsample 2 boxes onboard
Sorting: discards by species Laboratory
Measuring: fish by species Laboratory
Counting: Invertebrates by species Laboratory
Sampling: Otoliths from discards Laboratory
LANDINGS
Collect: landings subsample None
Measuring: fish by species None
Estimate: total landings Onboard (all hauls)

OPERATIONAL/ENVIRONMENTAL PARAMETERS

Position of hauls, duration, weather, etc.

Onboard (all hauls)
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Table 3. Summary of the total humber of valid self-sampled trips per métier between 2009 and
2012,

Prog Métier 2009 | 2010 | 2011 | 2012
self | TBB_DEF_70-99mm_>300hp 40 66 67 61
self | TBB_DEF_70-99mm_=<300hp 2 21 18 20
self | TBB_DEF_100-119mm 10 12 5 16
self | TBB_DEF__>=120mm 0]
self | SSC_DEF_100-119mm 0 1
self | SSC_DEF >=120mm 0 4
self | OTB/OTT_MCD_70-99mm 4 13 15
self | OTB/OTT_DEF_70-99mm 4 18 9 14
self | OTB/OTT_DEF_100-119mm 3 9 10 7
self | OTB/OTT_DEF_>=120mm 0 0 0 1

Total 63 132 128 142
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Table 4. Sampling and fleet effort, and sampling coverage (% days at sea, D.A.S) per self-
sampled métier operating in the North Sea.

Year Sampling Fleet Sampling
effort effort coverage (%)
Métier D.A.S. D.A.S D.A.S

TBB_DEF_70-99mm_>300hp 2012 262 13450 2.0
2011 283 16078 1.8
2010 314 15743 2.0
2009 191 15527 1.2
TBB_DEF_70-99mm_=<300hp 2012 89 3318 2.7
2011 73 4030 1.8
2010 76 3560 2.3
) 2009 14 4268 0.3
TBB_DEF_100-119mm 2012 68 1216 5.6
2011 18 502 3.6
2010 51 455 11.2
2009 48 529 9.1
TBB_DEF_=120mm 2012 0 602 0.0
2011 4 201 2.0
2010 n/a n/a n/a
2009 n/a n/a n/a
SSC_DEF_100-119mm 2012 19 430 4.4
2011 3 372 0.8
2010 n/a n/a n/a
2009 n/a n/a n/a
SSC_DEF_=120mm 2012 12 201 5.9
2011 11 220 5.0
2010 n/a n/a n/a
2009 n/a n/a n/a
OTB/OTT_MCD_70-99mm 2012 62 1468 4.2
2011 57 1345 4.2
2010 32 1379 2.3
2009 19 1240 1.5
OTB/OTT_DEF_70-99mm 2012 66 1162 5.7
2011 44 1330 3.3
2010 90 1766 5.1
2009 23 1443 1.6
OTB/OTT_DEF_100-119mm 2012 28 1026 2.7
2011 48 678 7.1
2010 90 1766 5.1
2009 19 1010 1.9
Total 2009-12 2114 96315 2.2
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Table 7a. Average numbers per hour of discarded benthic species in Dutch bottom beam-trawl (TBB)

and Scottish seine (SSC) fisheries targeting demersal fish (DEF) in the North Sea in 2012.

Métier | TBB_DEF | TBB_DEF* | TBB_DEF | SSC_DEF | SSC_DEF
Mesh size 70-99 70-99 100-119 | 100-119 >120

Species

Abra alba 0 0 0 0
Acanthocardia echinata 39 8 0 0
Aequipecten opercularis | 49 <1 <1 0 3
Alcyonidium diaphanum | 4 <1 3 0 0
Alcyonium digitatum 66 0 3 2 189
Anthozoa 4 3 <1 7 0
Aphrodita aculeata 103 4 83 0 4
Arctica islandica 0 5 0 3
Ascidiacea 0 0 0 0 0
Ascidiella aspersa 0 0 0 0 0
Ascidiella scabra 13 0 0 0 0
Asterias rubens 1053 2764 211 9 3
Astropecten irregularis 6286 6 1234 <1 0
Atelecyclus rotundatus <1 0 0 <1 0
Buccinum undatum 44 <1 28 <1 5
Cancer pagurus 6 6 6 2 4
Carcinus maenas <1 19 0] 0 0
Cephalopoda 0 0 <1 0 0
Chamelea gallina <1 189 <1 0 0
Ciona intestinalis <1 0 12 0
Colus gracilis <1 0 0 0
Colus islandicus 0 0 0 0 0
Common mussel 6 0 0 0
Common shrimp 52 206 0 0 0
Corystes cassivelaunus 136 41 63 <1 0
Crepidula fornicata 0 0 0 0
Donax vittatus <1 14 0 0 0
Dosima fascicularis 1 0 0
Dosinia exoleta <1 0 0
Dosinia sp. 0 0 0 0
Echinidae 28 <1 0 0
Echinocardium cordatum | 846 134 13 <1 0
Echinocardium sp. 0 0 0
Echiurus echiurus 0 0
Ectopleura larynx 0 0
Ensis sp. <1 <1 0 0
Euspira pulchella 29 142 2 0 0
Flustra foliacea 1 <1 4 2 0
Garl fervensis <1 <1 0 0
Geryon tridens 0 0 0 0
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Goneplax rhomboides
Halichondria panicea
Hyas sp.
Laevicardium crassum
Liocarcinus depurator
Liocarcinus holsatus
Liocarcinus marmoreus
Liecarcinus navigator
Liocarcinus pusiiius
Lithodes maja

Loligo forbesi

Loligo sp.

Loligo subulata

Loligo vulgaris

Luidia sarsi

Luidia sp.

Lutraria lutraria
Macropodia rostrata
Mactra corallina
Mactra sp.
Marthasterias glacialis
Modiolus modiolus
Mya sp.

Mya truncata
Nassarius incrassatus
Nassarius reticlatus
Necora puber
Nemertesia antennina
Nemertesia sp.
Neptunea antiqua
Nereis sp.

Octopus vulgaris
Ophiothrix fragilis
Ophiura albida
Ophiura ophiura
Pagurus bernhardus
Pagurus sp.

Palliolum tigerinum
Pecten maximus
Pilumnus hirtellus
Pisidia longicornis
Psammechinus miliaris
Rossia macrosoma
Scalibregma inflatum

29
124

<1
120
761
42

<1
<1

<1

<1
12
<1

<1

<1
21

102
63
1249
287

<1

<1

285
<1
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2251

549
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Scaphander lignarius <1 2 0 0
Scrobicularia plana <1 <1 0 0 0
Sepia officinalis 2 2 0 0 0
Sepia sp. <1 0 0 0
Sepiola sp. <1 0 0 0
Sipunculidae <1 0 0 0 0
Solen marginatus 1 43 <1 <1 0
Spatangus purpureus 7 0 <1 0 0
Spisula elliptica <1 0 0
Spisula solida <1 0 0 0 0
Spisula sp. 7 169 <1 0 0
Troschelia berniciensis 1 0 0
Turritella communis <1 0 0
Venerupis corrugata <1 0 0 0

*<300 hp segment

Report number CVO 13.015 Discard sampling of Dutch bottom-trawl and seine fisheries in 2012

23 of 76



Table 7b. Average numbers per hour of discarded non-target fish species in Dutch bottom beam-trawl

(TBB) and Scottish seine (SSC) fisheries targeting demersal fish (DEF) in the North Sea in 2012,

Métier | TBB_DEF TBB_DEF* | TBB_DEF | SSC_DEF SSC_DEF

Mesh size 70-99 70-99 100-119 | 100-119 >120
Species
Ammodytes sp. 18 25 21 <1 0
Anglerfish <1 0 <1
Argentina 0 0 0
Bib 14 0 0
Blonde ray <1 <1 0 0
Bull-rout 14 51 3 <1 0
Cuckoo ray 0 0 0 1.3 0
Dragonet 60 52 6 <1 0
Five-bearded rockling | <1 0 0 0 0
Flounder 10 27 1 3 0
Four-bearded rockling | 9 1 0 0 0
Garfish <1 0 0 0 0
Greater pipefish 11 0 0 0
Greater sand-eel 12 1 0] 0
Greater weever <1 0 0 0 0
Grey gurnard 41 24 30 317 307
Haddock <1 3 29
Hake 0 6
Herring 2 <1 <1
Hooknose 19 22 2 <1
Horse mackerel 3 0 0 31 <1
John Dory <1 0 0 0 0
Lemon sole 53 4 15 7 4
Lesser sand-eel 0 0 0 0 0
Lesser spotted dogfish | 12 1 0 1 0
Lesser weever 25 5 1 2 0]
Ling <1 0 <l 0 <1
Long rough dab 3 2 3 4 10
Lumpsucker <1 0 <1 0 0
Mackerel 0 0 <1 3 0
Mustelus sp. 1 0 0 1 0
Norway pout 0 0 0 0 47
Norwegian topknot 1 0 0 0 0
Pollack 0 0 0 <1 27
Pomatoschistus sp. 4 36 0 0 0
Poor cod 4 0 0 1 0
Raja sp. <1 0 0 0 0
Red gurnard 5 0 0 0 0
Reticulated dragonet 2 9 0 0 0
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Table 7c. Average numbers per hour of discarded benthic species in Dutch bottom otter-trawl (OTB)
fisheries targeting mixed crustaceans and fish (MCD) and demersal fish {DEF) in the North Sea in 2012.

Métier
Mesh size
Species

OTB_MCD
70-99

OTB_DEF
70-99

OTB_DEF
100-119

Abra alba
Acanthocardia echinata
Aequipecten opercularis
Alcyonidium diaphanum
Alcyonium digitatum
Anthozoa

Aphrodita aculeata
Arctica islandica
Ascidiacea

Ascidiella aspersa
Ascidiella scabra
Asterias rubens
Astropecten irregularis
Atelecyclus rotundatus
Buecinum undatum
Cancer pagurus
Carcinus maenas
Cephalopoda

Chamelea gallina
Ciona intestinalis

Colus gracilis

Colus islandicus
Common mussel
Common shrimp
Corystes cassivelaunus
Crepidula fornicata
Donax vittatus

Dosima fascicularis
Dosinia exoleta

Dosinia sp.

Echinidae
Echinocardium cordatum
Echinocardium sp.
Echiurus echiurus
Ectopleura larynx
Ensis sp.

Euspira pulchella
Flustra foliacea

Gari fervensis

<1
<1

<1
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Geryon tridens
Goneplax rhomboides
Halichondria panicea
Hyas sp.
Laevicardium crassum
Liocarcinus depurator
Liocarcinus holsatus
Liocarcinus marmoreus
Liocarcinus navigator
Liocarcinus pusillus
Lithodes maja

Loligo forbesi

Loligo sp.

Loligo subulata

Loligo vulgaris

Luidia sarsi

Luidia sp.

Lutraria lutraria
Macropodia rostrata
Mactra corallina
Mactra sp.
Marthasterias glacialis
Modiolus modiolus
Mya sp.

Mya truncata
Nassarius incrassatus
Nassarius reticlatus
Necora puber
Nemertesia antennina
Nemertesia sp.
Neptunea antiqua
Nereis sp.

Octopus vulgaris
Ophiothrix fragilis
Ophiura albida
Ophiura ophiura
Pagurus bernhardus
Pagurus sp.

Palfiolum tigerinum
Pecten maximus
Pilumnus hirtellus
Pisidia longicornis
Psammechinus miliaris
Rossia macrosoma

10
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96
54
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<1
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Scalibregma inflatum
Scaphander lignarius
Scrobicularia plana
Sepia officinalis
Sepia sp.

Sepiola sp,
Sipunculidae

Solen marginatus
Spatangus purpureus
Spisula elliptica
Spisula solida

Spisula sp.

Troschelia berniciensis
Turritella communis
Venerupis corrugata
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Table 7d. Average numbers per hour of discarded non-target fish species in Dutch bottom otter-trawl
(OTB) fisheries targeting mixed crustaceans and fish (MCD) and demersal fish (DEF) in the North Sea in

2012.
Métier | OTB_MCD | OTB_DEF | OTB_DEF
Mesh size | 70-99 70-99 100-119
Species
Ammodytes sp. 21 1 i |
Anglerfish 0 0
Argentina 0 0
Bib 0 <1 0
Blonde ray 0 <1
Bull-rout 5 6 <1
Cuckoo ray 0 0 0
Dragonet 15 4 <1
Five-bearded rockling | O 0 0
Flounder <1 4 = |
Four-bearded rockling | 5 3 0
Garfish 0 0 0
Greater pipefish 0 0 0
Greater sand-eel 0 1 0
Greater weever 0 0 0
Grey gurnard 110 75 12
Haddock 1 1 <1
Hake 0 <1 0
Herring 0 2 0
Hooknose <1 1 <1
Horse mackerel <1 0
John Dory 0 0 0
Lemon sole 12 8 13
Lesser sand-eel 0 0 0
Lesser spotted dogfish <1 <1
Lesser weever 0 1
Ling 0 0
Long rough dab 25 15
Lumpsucker 0 0 <1
Mackerel 1 0 2
Mustelus sp. <1 0 <1
Norway pout 0 0 0
Norwegian topknot <1 1 0
Pollack 0 0 0
Pomatoschistus sp. <1 <1 0
Poor cod <1 0 0
Raja sp. 0 0 0
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Table 8. Average weights (kg) and numbers per hour of landed (L) and discarded (D) plaice (PLE) and
sole (SOL, top) and dab (DAB) and whiting (WHG, bottom) in the North Sea beam-trawl fisheries
(TBB_DEF_70-99mm_>300hp) between 1976 and 2012. Nm, not measured; n/a, not available.

| PLE

|

SOL
Year/ l|\lumbers Weight Numbers Weight
Period Ntrips | L D %D L D | %D L D|%D | L | D | %D
1976-1979 21 253 | 185 | 42% | 108 [ 28 | 20% | 116 | 8 | 6% | 32| 1 | 4%
1980-1983 24 309 | 418 | 57% | 99 |51 | 34% | 85 |24 | 22% | 19| 3 | 15%
1989-1990 6 392 | 330 | 46% | 104 | 46 | 30% | 286 | 83 | 22% | 48 | 12 | 20%
1999 145 | 181 | 55% | 42 | 18 | 29% | 112 | 16 | 13% | 32| 2 | 5%
2000 12 194 | 601 | 76% | 50 | 47 | 48% | 90 | 25| 22% (22| 2 | 10%
2001 4 364 | 1184 | 76% | 84 | 89 | 51% | 82 | 17 | 17% |17 | 1 6%
2002 6 263 | 868 | 77% | 69 |71 |51% | 126 | 38 | 23% |18 | 3 | 13%
2003 9 196 | 945 [ 83% | 52 |70 | 57% | 95 | 32| 25% | 20| 3 | 14%
2004 8 158 | 792 [ 83% | 42 |57 | 57% | 175 | 69 | 28% | 31| 7 | 17%
2005 8 143 | 710 | 83% | 47 |51 |52% | 99 |29 |23% (20| 2 | 11%
2006 9 166 | 997 | 86% | 57 | 67 | 54% | 64 | 26 | 29% | 16| 2 | 13%
2007 10 214 | 700 | 77% | 67 |57 | 46% | 94 |27 | 23% (22| 2 | 10%
2008 10 169 | 902 | 84% | 61 |69 |53% | 95 |16 |16% | 23| 1 | 6%
2009 48 189 | 917 [ 83% | 61 | 76 | 55% | 113 | 34 | 23% [ 25| 3 | 11%
2010 74 201 | 872 | 81% | 82 | 68 | 45% | 132 | 42 | 24% | 22 | 4 | 14%
2011 67 Nm | 921 n/a 72 | 85(54% | Nm |50 | nfa | 23| 5 | 18%
2012 61 Nm | 934 | nfa | 90 [ 87 | 49% | Nm |72 | nfa | 29| 6 | 17%
T ome || T was [ |
Year/ Numbers Weight Numbers Weight
Period N trips L D %D | L D %D L D %D L | D | %D
1976-1979 21 12 | 917 | 99% | 4 | 65 [ 95% | 10 | 34 | 78% 3 5 | 62%
1980-1983 24 31 | 796 | 96% | 7 | 60 | 90% | 21 | 89 | 81% 5 |11 | 69%
1989-1990 15 | 2147 [ 99% | 2 | 123 [ 98% | 5 | 122 | 96% 1 |17 | 95%
1999 3 112 | 1411 | 93% | 13 | 106 | 89% | Nm | 77 n/a <1 |10 | 93%
2000 12 28 | 951 | 97% | 6 | 49 | 89% | Nm | 117 | n/a 2 9 | 85%
2001 4 125 | 2268 | 95% [ 12 | 97 [ 89% | Nm | 69 n/a 1 9 | 86%
2002 6 92 | 934 (91% | 11 | 57 | 84% | 14 | 104 | 88% 1 7 | 85%
2003 9 60 | 1166 | 95% | 8 | 64 | 89% 40 | 96% | <1 | 3 | 86%
2004 8 54 | 1037 | 95% | 7 | 51 | 87% 46 | 100% | <1 | 2 | 92%
2005 8 25 | 492 | 95% 52 | 90% 18 | 85% | <1 | 2 | 85%
2006 9 46 | 2335 (98% | 9 | 79 | 90% | Nm | 36 n/a <1| 3 | 74%
2007 10 81 | 1196 | 94% | 12 | 62 | 83% 10 | 100% | <1 | 3 | 87%
2008 10 51 | 905 | 95% | 8 | 49 | 87% 15 [ 100% | <1 | 3 | 93%
2009 48 31 | 1221 | 98% | 33| 62 | 65% | Nm | 58 n/a <1| 5 | 89%
2010 74 48 | 1178 | 96% | 10 | 65 | 87% | Nm | 70 n/a 1 5 | 82%
2011 67 Nm | 1350 | nfa | 12 | 74 | 86% | Nm | 54 n/a 3 4 | 57%
2012 61 Nm | 1106 | nfa | 8 | 63 | 89% | Nm | 73 n/a 2 6 | 75%
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OTBI/OTT_DEF_100-119mm
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Figure 1. Distribution of total effort (in kw*days at sea, shaded colours - *heat maps’ indicate relative
differences in effort per ICES rectangle; darker shades indicate higher intensity of fishing effort) and
positions of sampled trawls (black dots) of A) beam trawlers with 70-99 mm mesh and horse power
>300; B) beam trawlers 70-99 mm mesh and horse power <300; C) beam trawlers with 100-119 mm
mesh; D) Scottish seiners with 100-119 mm mesh; E) Scottish seiners with >120 mm mesh; F) otter
trawlers with 70-99 mm mesh targeting Nephrops; G) otter trawlers with 70-99 mm mesh targeting
demersal fish; H) otter trawlers with 100-119 mm mesh in 2013.
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A) 2012_TBB_DEF_70-99 mm - Sampled

# Kettingmat, 6

" HFKpuls, 11

Sumwing, 34

Delpuls, 11
# Conventional,
39
B) 2012_TBB_DEF_70-99 mm - Fleet
& Keftingmat, 10
Sumwing, 34
" HFKpuls, 17
Delpuls, 7
= Conventional,
46

Figure 2. A) composition of sampled beam trawl gear subtypes (i.e. sumwings, chain mats/’kettingmat’;
HFK- and Delpuls manufactured electric trawl gears) in relation to conventional configurations. B)
composition of subtypes in relation to conventional gears in the Dutch beam-trawl fleet.
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2012 - sampled effort (D.A.S.)
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2012 - fleet effort (D.A.S)
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Figure 3. Composition of total fleet and sampled effort per métier in days at sea (D.A.S.).
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Figure 4a. Length frequency distribution of the average number per hour of discarded dab (minimum
landing size=none) for each of the relevant métiers in 2012. Refer to Table 3 for métier names.
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Figure 4b. Length frequency distribution of the average number per hour of discarded plaice (red line
indicates minimum landing size=27cm; ICES code= “PLE”) for each of the relevant métiers in 2012.
Refer to Table 3 for métier names.
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Figure 4c. Length frequency distribution of the average number per hour of discarded sole (red line
Indicates minimum landing size= 24cm; ICES code= “SOL") for each of the relevant métiers in 2012.
Refer to Tahle 3 for métier names.
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Figure 4d. Length frequency distribution of the average number per hour of discarded cod (red line
indicates minimum landing size=35 cm; ICES code= “COD") for each of the relevant métiers in 2012.
Refer to Table 3 for métier names.
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Figure 4e. Length frequency distribution of the average number per hour of discarded whiting (red line
indicates minimum landing size=27 cm: ICES code= “"WHG”") for each of the relevant métiers in 2012.

Refer

to Table 3 for métier names.
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Figure 4f. Carapax length frequency distribution of the average number per hour of discarded Norway
lobster (red line indicates minimum landing size=2.5 cm; ICES code: "NEP") for each of the relevant
métiers in 2012. Refer to Table 3 for métier names.
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Beam trawler 70-99mm, >300hp
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O Benthic roundfish i arious
O Pelagic roundfish Whiting
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Catch: 35,746 +- 13,253 kg rious
B)
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B Plaice : gn;ll:a
B Dab
O Other flatfish ; Turpot
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Beam trawler 100-119mm
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Catch: 29,376 +-8,117 kg
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Mixed otter trawler 70-99mm
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Catch: 15,467 +- 10,633 kg
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Otter trawler 100-119mm

F)
Discarded benthos
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Catch: 25,844 +- 4,760 kg

Figure 5. Pie charts of the proportional distribution of quantities of landings, discarded fish and benthic,
invertebrate species for A) beam trawlers (70-99 mm mesh size, <300 horse power - ‘Eurokotters’); B)
beam trawlers (70-99 mm, = 300 hp); C) beam trawlers (100-119 mm mesh size); D) otter trawlers for
Nephrops (70-99 mm); E) otter trawlers targeting demersal fish (70-99 mm); and F) otter trawlers for
demersal fish with larger mesh sizes (100-119 mm). It should be noted that in the current monitoring
protocol, debris is not accounted for (weighed) separately and so, the parts of the main pies here which
specify benthos should be read as ‘benthos and debris together’. This results in an overpresentation of
benthos discards in these figures, which thus should only be regarded as generally indicative of catch
compositions. The further separation of composition of benthos discards by species classes is based on
observed ratios of numbers (counts) of individuals; i.e. differences in size/weight are not accounted for.
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Appendix A:

Query used in the statistical software package R to obtain meétier-specific subsets of data:

dis_TBB_DEF80 <- eflalo.11[eflalo.11$VE_FLT %in% c('TBB_DEF_70-89_0_0', 'TBB_DEF_70-99 _0_0',
‘TBB_DEF_90-119_0_0'") & eflalo.11$LE_SUBDIV %in% c('Ive’, 'Ivb"),];

dis_TBB_DEF100 <- eflalo.11[eflalo.11$VE FLT %in% c('TBB_DEF_100-119_0_0") &
eflalo.11$LE_SUBDIV %in% c('IvVc', 'TVb"),]

dis_SSC_DEF120 <- eflalo.11 [eflalo.11$VE FLT %in% c('SSC_DEF_>=120_0_0") &
eflalo.11$LE_SUBDIV %in% c('VIId', 'Vile','IVc’, 'TVbY),1;

dis_SSC_DEF100 <- eflalo.11 [eflalo.11$VE_FLT %in% c('SSC_DEF_100-119_0_0") &
eflalo.11$LE_SUBDIV %in% c("'VIId', 'VIIe','IVc', ‘TVb'),1;

dis_OTB_MCD_80 <- eflalo.11[eflalo.11$VE_FLT %in% ¢('OTB_MCD_70-99_0_0', 'OTT_MCD_70-
99_0_0") & eflalo.11$LE_SUBDIV %in% c('IVc, 'vb"),]

dis_OTB_DEF_80 <- eflalo.11[eflalo.11$VE_FLT %in% c('OTB_DEF_70-99_0_0', 'OTT_DEF_70-99_0_0',
'OTB_DEF_90-119_0_0") & eflalo.11$LE_SUBDIV %in% c('Ivc, 'Tvb"),]

dis_OTB_DEF_100 <- eflalo.11[eflalo.11$VE_FLT %in% c('OTB_DEF_100-119_0_0', 'OTT_DEF_100-
119_0_0") & eflalo.11$LE_SUBDIV %in% c('IVc', 'Vb'),]
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Appendix B:

Table 9a. Fishing and sampling effort of self-sampled trips (by TBB_DEF and SSC_DEF métier) in 2012.
For each trip ID, the quarter of observation (Q), the total number of hauls (Hauls), the total number of
fishing hours (Fish_h), the hours of sampling for landings (Lan_h) and discards (Dis_h) is given. Blank
cells, no landings were measured.

TripID Métier Q | Hauls | Fish_h | Lan_h | Dis_h
606 TBB_DEF_70-99mm_>300hp | 1 | 47 81 4
607 TBB_DEF_70-99mm_>300hp | 1 | 44 81 4
608 TBB_DEF_70-99mm_>300hp [ 1 | 38 76 4
610 TBB_DEF_70-99mm_>300hp | 1 | 37 75 3
619 TBB_DEF_70-99mm_>300hp | 1 | 43 76 4
620 TBB_DEF_70-99mm_>300hp | 1 | 37 85 4
621 TBB_DEF_70-99mm_>300hp | 1 | 42 83 4
622 TBB_DEF_70-99mm_>300hp | 1 | 33 75 4
627 TBB_DEF_70-99mm_>300hp | 2 | 46 78 3
629 TBB_DEF_70-99mm_>300hp | 2 | 46 82 4
630 TBB_DEF_70-99mm_>300hp | 2 | 47 85 4
631 TBB_DEF_70-99mm_>300hp | 2 | 46 83 4
632 TBB_DEF_70-99mm_>300hp | 2 | 41 76 4
633 TBB_DEF_70-99mm_>300hp | 2 | 44 76 4
634 TBB_DEF_70-99mm_>300hp | 2 | 36 75 4
637 TBB_DEF_70-99mm_>300hp | 2 | 37 72 4
638 TBB_DEF_70-99mm_>300hp | 2 | 32 67 4
640 TBB_DEF_70-99mm_>300hp | 2 | 43 83 4
653 TBB_DEF_70-99mm_>300hp | 2 | 44 89 4
654 TBB_DEF_70-99mm_>300hp | 2 | 46 78 4
659 TBB_DEF_70-99mm_>300hp | 3 | 48 87 5
660 TBB_DEF_70-99mm_>300hp | 3 | 45 81 4
661 TBB_DEF_70-99mm_>300hp | 3 | 48 95 3
662 TBB_DEF_70-99mm_>300hp | 3 | 45 78 3
663 TBB_DEF_70-99mm_>300hp | 3 | 44 78 4
664 TBB_DEF_70-99mm_>300hp | 3 | 42 70 3
668 TBB_DEF_70-99mm_>300hp | 3 | 33 69 4
669 TBB_DEF_70-99mm_>300hp | 3 | 38 71 4
670 TBB_DEF_70-99mm_>300hp | 3 | 33 64 4
678 TBB_DEF_70-99mm_>300hp | 3 | 45 76 3
679 TBB_DEF_70-99mm_>300hp | 3 | 35 63 4
688 TBB_DEF_70-99mm_>300hp | 1 | 47 82 4
689 TBB_DEF_70-99mm_>300hp | 3 | 46 83 4
698 TBB_DEF_70-99mm_>300hp | 1 | 40 92 5
703.2 TBB_DEF_70-99mm_>300hp | 1 | 65 137 4
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705.2 | TBB_DEF_70-99mm_>300hp | 1 | 52 70 2
710.2 | TBB_DEF_70-99mm_>300hp | 4 | 39 81 )
712.2 | TBB_DEF_70-99mm_>300hp | 4 | 39 71 4
713 TBB_DEF_70-99mm_>300hp | 1 | 46 82 4
714 TBB_DEF_70-99mm_>300hp | 4 | 44 82 4
715 TBB_DEF_70-99mm_>300hp | 4 | 44 79 4
716 TBB_DEF_70-99mm_>300hp | 4 | 48 82 3
717 TBB_DEF_70-99mm_>300hp | 4 | 44 78 3
718 TBB_DEF_70-99mm_>300hp | 3 | 41 71 3
719 TBB_DEF_70-99mm_>300hp | 4 | 42 75 3
720 TBB_DEF_70-99mm_>300hp | 4 | 42 75 3
723 TBB_DEF_70-99mm_>300hp | 4 | 21 49 5
724 TBB_DEF_70-99mm_>300hp | 4 | 32 73 5
729 TBB_DEF_70-99mm_>300hp | 4 | 35 78 5
732 TBB_DEF_70-99mm_>300hp | 3 | 39 64 3
733 TBB_DEF_70-99mm_>300hp | 4 | 43 74 4
734 TBB_DEF_70-99mm_>300hp | 4 | 45 73 4
746 TBB_DEF_70-99mm_>300hp | 4 | 34 75 5
747 TBB_DEF_70-99mm_>300hp | 4 | 39 92 5
749 TBB_DEF_70-99mm_>300hp | 4 | 37 68 4
750 TBB_DEF_70-99mm_>300hp | 2 | 26 61 5
751 TBB_DEF_70-99mm_>300hp | 2 | 27 64 5
752 TBB_DEF_70-99mm_>300hp | 3 | 34 62 4
753 TBB_DEF_70-99mm_>300hp | 3 | 25 60 5
755 TBB_DEF_70-99mm_>300hp | 4 | 31 73 5
758 TBB_DEF_70-99mm_>300hp | 4 | 39 85 5
609 TBB_DEF_70-99mm_<=300h | 1 | 12 92 13
614 TBB_DEF_70-99mm_<=300h | 1 | 37 84 5
615 TBB_DEF_70-99mm_<=300h | 1 | 38 87 5
618 TBB_DEF_70-99mm_<=300h | 1 | 65 86 3
635 TBB_DEF_70-99mm_<=300h | 2 | 14 30 4
646 TBB_DEF_70-99mm_<=300h | 2 | 47 78 5
650 TBB_DEF_70-99mm_<=300h | 2 | 50 65 3
651 TBB_DEF_70-99mm_<=300h | 2 | 63 90 3
652 TBB_DEF_70-99mm_<=300h | 2 | 50 106 3
673 TBB_DEF_70-99mm_<=300h | 3 | 46 83 3
676 TBB_DEF_70-99mm_<=300h | 3 | 53 79 3
677 TBB_DEF_70-99mm_<=300h | 3 | 48 90 4
686 TBB_DEF_70-99mm_<=300h | 3 | 42 54 1
687 TBB_DEF_70-99mm_<=300h | 3 | 43 67 3
709.2 TBB_DEF_70-99mm_<=300h | 3 | 35 70 4
726 TBB_DEF_70-99mm_<=300h | 2 | 23 36 3
730 TBB_DEF_70-99mm_<=300h | 4 | 58 82 3
731 TBB_DEF_70-99mm_<=300h | 4 | 50 88 4
754 TBB_DEF_70-99mm_<=300h | 2 | 10 42 10
763 TBB_DEF_70-99mm_<=300h | 4 | 19 33 4
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611 TBB DEF 100-119mm 1|14 61 9
612 TBB_DEF_100-119mm 1 (12 50 8
623 TBB_DEF_100-119mm 1|44 72 3
657 TBB_DEF_100-119mm 2 | 34 74 4
684 TBB_DEF_100-119mm 3|27 58 5
685 TBB_DEF_100-119mm 3|17 30 3
696 TBB_DEF_100-119mm 2 | 36 73 4
697 TBB_DEF_100-119mm 2|28 64 4
699 TBB_DEF_100-119mm 2 | 38 78 5
708.2 | TBB_DEF_100-119mm 2 |22 47 4
743 TBB_DEF_100-119mm 2 | 48 99 4
744 TBB_DEF_100-119mm 2|32 68 5
745 TBB_DEF_100-119mm 2 |35 75 5
748 TBB_DEF_100-119mm 1|45 70 3
756 TBB_DEF_100-119mm 2129 68 5
757 TBB_DEF_100-119mm 3|21 61 6
738 SSC_DEF_100-119mm 2 (31 54 4
739 SSC_DEF_100-119mm 2|19 35 4
741 SSC_DEF_100-119mm 4 | 16 32 4
742 SSC_DEF_100-119mm 4 | 17 36 4
764 SSC_DEF_100-119mm 2 |24 74 2
682 SSC_DEF_>=120mm 3 |25 49 3
683 SSC_DEF_>=120mm 3|22 41 4
740 SSC_DEF_>=120mm 3119 39 4
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Table 9b. Fishing and sampling effort of self-sampled trips (by OTB/OTT métier) in 2012. For each trip
ID, the quarter of observation (Q), the total number of hauls (Hauls), the total number of fishing hours

(Fish_h), the hours of sampling for landings (Lan_h) and discards (Dis_h). Blank cells, no landings were
measured.

TripID | Métier Q | Hauls | Fish_h | Lan_h Dis_h
636 OTB/OTT_MCD_70-99mm 2 |15 77 10
644 OTB/OTT_MCD_70-99mm 2|6 30 8
656 OTB/OTT_MCD_70-99mm 2|15 70 9
665 OTB/OTT_MCD_70-99mm 3|12 65 11
666 OTB/OTT_MCD_70-99mm 3|12 68 11
671 OTB/OTT_MCD_70-99mm 3|10 54 11
680 OTB/OTT_MCD_ 70-99mm 3] 16 75 10
681 OTB/OTT_MCD_70-99mm 3|16 66 9
700 OTB/OTT_MCD_70-99mm 2 |16 95 15
704.2 OTB/OTT_MCD_70-99mm 3|26 121 11
706.2 OTB/OTT_MCD_70-99mm 3|12 72 12
722 OTB/OTT_MCD_70-99mm 3|14 85 12
759 OTB/OTT_MCD_70-99mm 2 |13 72 11
761 OTB/OTT_MCD_70-99mm 4 | 12 7 12
762 OTB/OTT_MCD_70-99mm 219 58 15
616 OTB/OTT_DEF_70-99mm 1|35 77 4
617 OTB/OTT_DEF_70-99mm 1|38 84 b
624 OTB/OTT_DEF_70-99mm 1) 21 119 11
626 OTB/OTT_DEF_70-99mm 1|16 109 12
641 OTB/OTT_DEF_70-99mm 2|6 21 7
655 OTB/OTT_DEF_70-99mm 2 |15 67 9
701 OTB/OTT_DEF_70-99mm 119 122 13
702 OTB/OTT_DEF_70-99mm 218 55 14
707.2 OTB/OTT_DEF_70-99mm 2 |14 69 11
725 OTB/OTT_DEF_70-99mm 3| 20 98 9
735 OTB/OTT_DEF_70-99mm 1] 16 83 10
736 OTB/OTT_DEF_70-99mm 2 |16 68 9
737 OTB/OTT_DEF_70-99mm 4 | 13 73 14
760 OTB/OTT_DEF_70-99mm 4 |13 78 12
643 OTB/OTT_DEF_100-119mm | 2 14 57 9
647 OTB/OTT_DEF_100-119mm | 2 15 59 7
648 OTB/OTT_DEF_100-119mm | 2 | 14 55 7
649 OTB/OTT_DEF_100-119mm | 2 | 17 65 3
674 OTB/OTT_DEF_100-119mm | 3 14 55 4
675 OTB/OTT_DEF_100-119mm | 3 | 14 56 8
728 OTB/OTT_DEF_100-119mm | 3 16 63 7

Report number CVO 13.015 Discard sampling of Dutch bottom-trawl and seine fisheries in 2012

54 of 76



9L UeA 5§ ZTOZ Ul S9UBYSY BUISS pUE |MEII-LI0TI0G YyaIng Jo Buidwes piedsiq STO'ET OAD Jequinu Joday

0 0 0 0 0 0 9 0 4 0| *E£ Z| 45| €€ ST LE | €| dyoog< wWwee-04 430 gdLl 099
0 0 0 T 0 0 S 0 € 0 6T ¥| L£]| §§ 8 L€ | €| dyoog<Twwes-0L 43 gdl 659
0 0 0 1 0 0 S T Z 0| 4T 6| 0S| ¥bI 1T | £2T | 2| dyope<  wwes-04 430 99l ¥59
0 0 0 L 0 0 ¥ 0 r4 0| 81 €| TS| LST S| 80T | ¢ | dyppg< Wwee-04 430 9dlL €99
0 0 0 T 0 0 ¥ 0 £ 0 T 0| €9| 1I¥ + 1T | z | dyooe<~wwe6-0/ 430 9dL 0+9
0 0 0 0 0 0 ¥ 0 T 0 0z 7| ¢z| 8¢ S LT | T | dyooe< wwee-0L 430 g9l 8€9
0 0 0 0 0 0 T 0 T 0 0€ T| Tg| 1S ZT | 90T | Z | dyooe< wwee-0L 430 94l LES
0 0 0 0 0 € ¥ 0 £ 0| (LE L] 6E | G6T € 18 | ¢ | dupoE< Wwee-04 430 g4l PE9
0 0 z 51 0 T T T T 0| o0s L | ST | 9€T 1T 19 | ¢ | dyoog< wuwes-0/ 430 99l £€9
0 0 T vz 0 9 0 0 0 T 8€ €| €| 811 5 9 | 7z | dypoe< wwee-0/ 43d 949l Z£9
0 0 T 0T T 0 € 0 [4 0| %2 IT| o0g| &£ L S5 | ¢ | dupos< wwee-04 430 94l T€9
0 0 0 € 0 0 [4 0 [4 0 9z ST | vz | LIT 1T g6 | ¢ | dupoE< Wwee-0/4 43 9dL 0£9
0 0 0 T 0 T £ 0 T 0| ot S| 8¢| 8s 12 £/ | g | dyope< wwes-0/ 430 gdl 629
0 0 0 9 L T T 0 z 0| 61 z| Le| 11 0 9 | | dyoog< wwee-0L 43d Qdl £29
1 0 0 £ S 0 ¥ 0 0 0 ¥z ¥ | 6ET | TIT ov ot | T | dypoe<~wwee-0/ 430 99l z29
0 0 0 0 0 0 ST 0 0 0 S T|6bT| L6 0| 92T | T | dyooe< Wwee-0L 430 991 129
0 0 0 T 0 0 £ 0 0 0| I Z| 9T | €9 0 /8 | T | dupoE<" wwes-04 430 €49l 029
0 T 0 [4 L T 9 T ¥ 0 ST €| TLT | 49T 6 65 | T | duppe< wwes-0/ 43 gdl 619
0 0 0 £ 0 0 z 0 T 0| 6T S| 8¢| ¥9 S 95 | T | dupos< wwee-0L 430”94l 019
0 0 S 0§ ¥ € z T ¥ 0| 8b S| 12| 10T g 86 | T | dypoe< wwes-04 430 991 809
0 0 0 € T 0 Z 0 S 0| 9t v | 25| 8T 0T gz | T | dyooe< Wwee-0L 430 991 209
0 0 T € 8 0 0 0 % 0 0z T| 08| ST 0 TT | T | dypoe< wuwee-04 430 gdl 909
diN | dIN | DHM | DHM | 40D | 0D |dNl [¥nl | 11g | 119 | 10S | 10S [ 31d (31d [ava [ava | O RPN | ardul
uei | sig | uel | si@ | ueq | sig | ueq | sig | ueq | sig | uel | sig | ueq | sig | uel | sig

"Z10Z Ul (43d7DDS pue 430 ggL) SJoR9W SUISS YSITI00S PUB [MeJ]-Weaq [esiswsp auy3 ul diuy pajduwes-JI9s yoea Joj (dIN) 421sqo| AemioN
pue (9HM) Buiym ‘pod ‘(MNL) 306401 ‘(T1G) g “(10S) ‘2108 ‘(31d) 2d1eid ‘(ava) qep (ueT) papue| pue (sig) pap.edsip o noy Jad (6%) siybiom abelaay 2T ajqel



9L jo 95

CTOT Ul s3usysy SUIRs pue |med}-wonoeq yaing jo bujjdwes piess;

d STO'ET OAD 4aquinu Joday

C)ODOODOO‘-—!OOOOODOOOODOOOOOOD

OOOC)HODOWDOODOHOOOOOOOOODOO

OCJODOOOOOMOOODODOOODOODODOO

[
g9
LT

[vo] —
N O —« O = 0 M O — N ~

o~
T MO A N O O - N

HOODDC}ODNDOO?HOOC‘\OOODOOOODH

OOOf\OODOOOODOOOO\OODODDDDOOO

6NMm - O O O W A M A M oo

mmmommmmmNmmNN

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
T
5
0
0
0
0
0
0

mm#oNDmmmLﬂNmNHHTLﬁDDNmH<|'1—|NM§|'

0€
Le
o
89
19
IS
TE
8¢
LE
o€
Te
99
8T
|44
[
A
LT
6¢
9T
9¢
9
0¢
8T
[4S]
¥S
6¢
8¢

<
- O

i

~—
— M N O = W - O <

L
—

89
£g
0T
o€
¥E
s
£9
£0T
05
0§
9
6%
et
LLT
5¢
9ez
TE
0%
08T
6¢
8v
6T
6L
0s
19
05
g€

61¢
LS
12
86
€971
"
c6
01T
9¢
86

6T¢
09T
66T
St
3t
LeT
2"
0€
A
SL
§5¢
Le
95¢
8T¢
04T
04

S
4
12
0
T
€
£
0
0
0
0
0
0
8
S
T

€
8
0T

[4
9
€
S
€
L
8
9T
9

89
[44
€L
9t
61T
PP
o€
TT
S
|4
T
FE
91T
TZT
Vi
1T
96
513
¥9
89T
8
0¢
8
68
09T
98
95

mmmmmmmmm‘—imv—(ﬁﬁ<r<rr-c<rtrv=rm<rd—trv'ﬂ'

dyooe<" Wwe6-0/ 430 adL
dyooe<"wuwees-0/ 430 a9l
dypoe<"Wwe6-04 430 gdL
dyooe<"wwe6-0/ 430" adl
dyoog < wWwee-0/ 43099l
dyoog < Wwees-0/ 430 agl
dyooe<~wwe6-02 430 99l
dyooe< wwee-0/ 430991
dyooe<"wwes-04 430 adl
dyoog<~wwee-0/ 43a-gdlL
dyooe< wuwes-0/ 430 gL
dyooE<"wWwe6-02 43a gdl
dyooE<TWWeE6-0/" 430 ggl
dyooe< Wwee-0/ 430 adl
dyoog<"Wwe6-0/ 430 gdl
dyooe<"wwee-0/ 4307 9gL
dyooe <" wwee-04 430 g9l
dypoE<"WWe6-0, 430 QgL
dyooe< wwee-0/ 430 9gL
dyooe< wwee-0/ 430 adl
dypog<"wwee-0/ 43099l
dyooe<"wwee-0/ 4307 agL
dyooe<"WWe6-04 430 g9l
dyooe< wwee-0/ 430 agl
dyooe< Wwee-0/ 430 gdL
dyoog<"wwe6-04" 430 gl
dyooE <" wwe6-04 430 agl

6¢L
veL
geL
0ZL
6TL
8TL
LT1L
9TL
STL
A Y4
£TL
1L
¢'0TL
¢'S0L
e0L
869
689
889
6L9
849
049
699
899
#99
€99
299
199




9310 LS

ZIDZ Ul SSUBUSH aUlRs puB |MEL-W0R0q yzing jo buijdiies pieasig §TOET OAD 49qwinu Joday

0 0 0 0 0 0 T 0 T 0 0T ¥ 6| SL [ 9T | £ | UOOE=>"WWeEE-0/ 430 991l | 2°60L
0 0 0 0 9 0 0 [4 0 0 91 [4 €| 801 0 Se | €| yooe=>"wuwes-0L 430 99l £89
0 0 0 T 0 0 0 3 0 0 €z 8T + | 601 0| SST | £ | UooE=>"wWuWe6-0/ 430 g9l 989
0 0 0 0 0 0 0 0 0 0 8T 0 Z g £ €| £ | Yyoog=> wWuwee-0L 430 g9l LL9
0 0 0 0 0 0 T S 0 0 LT 0s 7| 4L t SE€ | € | UoDE=>" WWE6-04 430 g9l 9/9
0 0 0 0 0 0 0 0 0 0 €7 ¥ S| 0§ C €T | € | UODE=>" WWpe-0L 430 9dL £€/9
0 0 0 0 0 0 0 0 0 0 0z T L [4 €T €1 | z | upoE=>"wuwee-0/ 43094l 289
0 0 0 T 0 0 T 0 0 0 T2 0T 9| 8b L | TOT | T |Yoog=>" wWWes-0L 430 g4l 159
0 0 0 0 0 0 T 9 0 4 e 0€ | ¥ 01 L6 | T | UooE=>"wWWe6-0L 430 949l 0S9
0 0 0 0 0 0 T 0 T 0 ST C S L o ST | 2 | YooE=>"Wwes-0L 430 9dL 9+9
0 0 0 T 8 0 0 0 T 0 T 0 z| LT 9/ T2 | 2 | Uo0E=> wWwe6-0/ 430 99l S€9
0 0 0 T 0 0 T 0 0 0 0T L €| 9z 62 | 9¥T | T | Y0OE=>" WWE6-0L 430 gdl 819
0 0 0 0 0 0 0 0 T 0 9 T 8| +I z1 ZE | T | Uoog=>" wWuwee-0L 430 g9l ST9
0 0 0 0 [4 0 0 0 T 0 € T| €| (Lg € S| T | 4oog=> wwes-0/ 430 949l 19
T [ 0 ¥ S 0 0 0 0 0 T 0| 2T 9 T 21 | T | YooE=>"wWwee-0/ 430 99l 609
0 0 0 0 0 0 €1 0 T 0 9 0| 062 | *e 0 0g | ¥ | dyoog< wwee-04 430 94l 85/
0 0 0 T [4 0 9 0 0 0 9g 0| 112 | 8% 9 (I | v | duoos< wwees-0/ 430 99l SSL
0 0 0 0 0 0 z1 0 0 0| 9t €l 9| €+ €1 Z6 | £ | duooE< Wwee-04 430 94l =74
0 0 0 0 0 T € 0 0 0 1T 0| 99| 8T Z 8y | £ | dyooE< wWwes-04 430 99l 474
0 0 0 0 0 0 T 0 0 0 0 0| 88| TI +e z1 | T | dupoe< wwes-04" 43 gdL 1SL
0 0 0 0 0 0 z 0 0 0 0 0| ceeg| g1 8 1€ | ¢ | dyooe< wWuwes-04 430 gdl 0SZ
0 0 0 T 0 0 12 0 9 0 re 0| 2IT| 81 9 2T | ¥ | duooe< wwe6-04 430 94l 6%L
0 T 0 0 0 0 61 0 0 0 1T 0| €ST | €1 0 0S | + | dUpoE< WWwege-04 430 99l L¥L
0 0 0 L 0 0 5 0 0 0 LE 6| 8¢ | 85 0| ¥2c | ¥ | dyoog< wuwee-0L 430 Q9L 9L
0 S 0 8T 4 0 0T 0 ¥ 0 LE v | €0T| 8L 0 99 | + | dyoos< wWwee-04 43d gdl PEL
0 0 0 0 0 0 8T 0 o 0 €e 9| 09| 98 0 99 | v | dypps< wwee-0/ 430 99l £gL
0 0 0 [4 T 0 T 0 T 0 12 0| 89T | €8 0| 00T | £ | dypoe< wwee-04 430 9L (44




9L J0 85

CTOT Ul S3Haysy auiss pue |me-woljoq yaang 4o Buydiies pieosig STO°ET OAD Jaquunu Hoday

0 0 0 0 0 0 0 0 0 0 0 0 0 3 £t 89| ¢ WWETT-00T 430 DSS +9L
0 0 0 0 [4 0 0 0 0 0 0 0| /2 L 0 S| ¥ WWETT-00T 43 2SS ZvL
0 0 0 0 z8 0 0 0 0 0 0 0| ITT ¥ | Tbp 12|+ WWeTT-00T 430 JSS 1874
0 0 0 0| zZot 0 0 0 0 0 0 0| S9 I [4> zZ| e WWETT-00T 430 2SS 6EL
0 0 0 0 9 0 i 0 € 0 0 0| o1 L P! 0z | ¢ WWeTT-00T 434 DSS 8E/
0 0 0 0 0 0 0 0 0 0 0 0| €95 | 8+ 0 €z | € WWeTT-00T 430 gdlL LS/
0 0 0 0 0 0 S 0 S 0 0 0| eie| os 0 12 | 2 WW6TT-00T 430 99l 95/
0 0 0 0 0 0 £ 0 0 0 T 0| zoe | vb 6 Ze | 1 WWETT-00T 430 g4l 8t/
0 0 0 0 0 0 0z T 0 0 0 0| €1 | 85 0 &% | e WwesTT-00T 430 g4l Skl
0 0 0 0 0 0 oz 0 0 0 0 0| +PT | 9§ 0 e | z WWSTT-00T 430 99l L
0 0 0 0 0 0 S¢ 0 0 0 T Q| 112 | +¥ T 0 | ¢ WWweTT-00T 430 949l VL
0 0 0 1 0 0 L 0 L 0 0 0|9z | 18 0 €T | ¢ WWeETT-00T 43a 949l | z'80Z
0 0 0 0 0 0 + 0 ¥ 0 0 0| 18| z¢ 0 (44 WWeTT-00T 430 99l 669
0 0 0 0 0 0 [4 0 0 0 0 0| vee 8 L 4l s WW6TT-00T 430 g4l L69
0 0 0 0 0 0 z 0 0 0 0 0| sze | 62 o1 Tz | 2 WW6TT-00T 430 99l 969
0 0 0 0 0 0 0 0 0 0 0 0| 8T6| €F| 10T | t2I | € WWETT-00T 430 g4l 589
0 0 0 0 0 0 8T 0 0 0 0 0| 6L8| 26 0 [4 SIS WWweTT-00T 430 gg.l 89
0 0 0 0 0 0 ¥ 0 0 0 0 0| 9z | /1 g S|z WW6TT-00T 43Q g9l LS9
0 0 0 0 0 0 8 0 0 0 0 0| S8 | sz 0 8¢ | T WWETT-00T 430 9gl €29
T 0 0 0 0 0 it 0 0 0 0 0| 9% | s¢ 8 8T | 7T WLWETT-00T 43ad 99l zZ19
0 0 0 0 z 1 0 0 0 0 0 0| 012 | 891 ¥ 9T | T WWeTIT-00T 430 g9l 119
0 0 0 0 0 0 0 0 0 0| +r S L| 8 €| TZZ | ¥ | U00E=>"WWe66-0/ 430 99l €9/
4 0 0 0 z 0 € 0 0 0 0 0| bz | €g 9 €T | € | YooE=>"Wuwege-0Z 430 g9l ¥5Z
0 0 0 0 0 0 0 0 0 0 0z 0 0 9 € S| ¥ | Uo0E=>"WWeEE-0/ 430 g9l TEL
0 0 0 0 0 0 0 £ 0 0| £z % Z| €9 ¥ | SOT | ¥ | UOOE=> WWEE-04 430 9dlL 0gs
0 0 0 0 0 0 T 0 T 0| 21 0 8 2 6 S| €| Y00g=>"wwee-0/ 430 99l 9z/




9L 10 6S

ZT0Z Ul S3LYS)) DUISS PUB [MBL-LI0JI0q YIng 4o Buidwes pledsid STO'ET OAD Jaquinu Hodsy

LTY
88T
LE

S
8¢
8rT

L] ¥9T

WwoZT=<"43d JSS
WwozT=< 43d 2SS
wuwpzT=< 43d 2SS

ovL
€89
¢39




9L 40 09

CTOT Ul s3uBysl duias pue |medi-wonog yaIng jo buydwes piedsig STO°ET OAD Jaquinu Joday

9T 14 S IT [4 0 0 0 0 0 T 0 T S€ 0 8| T Wwwee-04 430 LLO/G10 9¢9
T € 0 T € T 0 0 0 0 0 0 129 Le [4 PE| T Wwe6-04 430 LLO/910 +Z9
0 0 0 0 0 0 € 0 8 0 [43 [4 £C [ S¢ TL | T Wwes-0/ 430 11L0/910 LT19
0 0 0 T 9 0 [4 0 ¥ 0 St T TL S8 Te 08| T We6-04" 430 110/910 919
8T 9T 0 4 14 0 T 0 0 0 0 0 0T [4 0 L]z Wwe6-04 ADW LLO/910 caL
S¢ 8¢ 0 9 [4 0 € 0 [4 0 T 0 £e 0T T v P Wuwe6-04 AJW LLO/910 T9L
e ve 0 4 0 o S 0 T 0 T 0 & [4°] 0 oF | € WWw66-04 AW LLO/F10 6SL
0g [4 0 0 g 0 T 0 0 0 0 0 TE |44 < 0T | € Wwe6-04 dOW 110/910 cel
Ze 0 0 T 0 0 [4 0 T 0 0 0 6¢ 4 € 0r | € W66-04 dJW ™ 110/910 2°90L
8¢ 1T 0 £ T E Z 0 T 0 0 0 0c¢ [44 € 86 | € Wwie6-04 AJW™LLO/DL0 oL
LT 8 € 8 T 0 T 0 T 0 0 0 14! LS 0 T | ¢ Wwe6-04  AJW™LLO/F10 004
84 LE 0 T 0 0 S 0 £ 0 T T €¢ | TC1 0| ¥8¢ | € Wwe6-04" dOW 1L10/910 189
9t e 0 Z T 0 [4 0 0 0 0 0 0c TS P| 21| € Ww66-04" oW 110/910 089
6¢ 9 0 2 T TT i 0 0 0 0 0 6T 85 T| ST | € wwes-04 dAOW 11Lo/d10 TL9
1" IT 0 0 0 0 [4 0 0 0 0 0 L 0€ € €| € WWe6-04" AJW™L10/910 999
o€ T 0 0 0 0 T 0 0 0 0 0 TT (44 9 LE | € Wuws6-04" dJW™110/910 S99
0¢ 14 0 £ T T 9 0 T 0 0 0 T 9§ T 9€ | ¢ Wwe6-04 AJW 110/910 959
9¢ 6 0 6 € 9 S T I 0 0 0 S¢ 8 T| 60T | ¢ Wwe6-04 AJW 11O/910 9
£G T 0 0 T 0 € 0 0 0 0 0 o€ 9T Z ST | ¢ Wwe6-04 AJiN™ 1LO/910 9€9
diIN | dIN | ODOHM | DHM | d0D [ @02 | anl | dnl | 1T1a 119 | 710s | 110S | 31d | 31d | avd | avd | O 1Pn2KW | ardiul
ueq | siqg ueq sig uet | sig | uey | sig (ueq | siq | ueq | sig | ueq | siqg uet | sig

"TT0Z Wl (110/910) siapw [men-1ap0 [esiawap ay) ul diy pajdwes

AemioN pue (9HM) BunRiym ‘pod “(ynL) 30qum ‘(11g) 49 ‘(708) ‘si0s ‘(314) 2a1e)d

-J12s Yoes 10j (d3IN) 423590

'(ava) qep (ueT) papuej pue (siq) papiedsip Jo Jnoy Jad (B3) s3yblIM “qOT SjqeL



94310 19

ZT0T Ul S3USYSI 2UISS PUB [MELI-W0130q Yy2Ing Jo Buyidwes piedsia STO'ET OAD Jaquinu Lodsy

0 0 0 0 0 0 6 0 0 0 0 0| 8%E 8L L ST | € | WWETT-00T 43d 110/410 8¢L
0 0 0 0 [4 0 S 0 0 0 0 0| 68¢ 9t 5 €| €| WWETT-00T 430 LLO/910 S/9
0 0 0 0 4 0 8 0 T 0 0 0| 99€ | 6¢T TT 6€ | € | WWETT-00T 430 L1O/910 L9
0 0 0 0 0 0 9 0 0 0 0 0| Ss¢ S€ LT 8 | ¢ | WwWeTIT-00T 430 LLO/€10 6+9
0 0 T 0 S 0 v 0 0 0 0 0| T8¢ Se 8T €| ¢ | WWeTT-00T 430 110/410 8¥9
0 0 0 0 T 0 ¥ 0 0 0 0 0| 0T¢ SE 0¢ 0T | ¢ | WWeTT-00T 430 110/410 L¥9
[4 0 0 0 3 14 S 0 0 0 0 0 06 | ¥ET € €| T | WWETT-00T 430 L1O/910 £¥9
(44 oF 0 14 S 0 € 0 [4 0 ¥ 0 S € 0 0| ¥ Wwe6-04 430 L10/910 09L
T 0 0 0 0 0 14 0 T 0 [4 0 86 e 0 | v wwe6-0L 43 110/910 LEL
[44 0c 0 T [4 T 14 0 0 0 0 0 1] 08 [4 e | ¢ Wwe6-04" 430 1L10/410 9€L
IT € 0 0 14 T T 0 0 0 0 0 €9 S S Yo | T Wwuwe6-04" 430 110/910 sel
€c [4 0 0 0 0 4 0 [4 0 0 0 09 95 [4 89 | € wwes-04 430 L10/910 S¢L
6T 14 0 [4 0 0 3 0 0 0 0 0 6E 89 0 9¢ | ¢ Wwes-0L 430 110/910 ¢ LOL
IT [ S 4 L 0 T 0 0 0 0 0 0c S¢ T ST | ¢ Wwe6-04 430 LLO/910 c0L
ST SE ¥ 0T L 0 T 0 0 0 T 0 9t 43 € 8T | T wwes-04 4307 LLO/G10 T0L
9 S 0 € T 0 [4 0 0 0 0 0 ¢l | TCT € 68 | ¢ wwe6-04 430 1L10/410 SS9
[A ! 0 0 0 0 [4 [4 0 0 0 0 0| PET 06 9 6T | € Wwe6-0L 43 110/910 9o




9Lj029

CTOT Ul SBHAYSY BUISS pue |Mel3-Wuonog yong jo buljdules piessig STO'ET OAD Jaquinu Moday

W 0 wN 6| WN 0| wn 0| WN O] WN]| /T | WN| 959 | WN |5z8T | 7 | dypoe< wwes-0/ 430 gL LE9
wp 0 wn 9| wn €T | wN 0| wN 0| wN T8 [ WN | 6FLT | WN | LFET | 2 | duoos< wwes-0/ 430 99l $E9
Wiy 0 WN | T9E | wn S| wn 8| WN O WN| S8| WN|Z09T | WN |8ETT | 7 | dypoE< Wwes-0/ 430 ggl ££9
WN 0 Wy 897 | WN Sz | wnN 0| WwN | wWN 8E€ | WN | S6ZT | WN | /6 | Z | dyoog< wwee-0/ 430 9gl z€9
WiN 0 WwN [ GET | WN 0| wn 0| wnN 0| WN | OET | WN | SOOT | WN | SOO0T | Z | dyoos< wwes-0/ 430 ggl T€9
wp 0 W 6t | wN 0| W 0| WN 0| WN | STZ | WN | 6S€C | WN | 89/T | Z | dyoos< Wwee-0/ 430 ggL 0£9
W 0 WnN L| wn €| wWN 0| wn 0| WN IS | WN | TOZ | WN | THTT | 2 | dUunOS< WWE6e-02" 430 gglL 629
LN 0 Wiy €5 | wn €| wnN 0| wn 0| WN| 92| WN| 2IT| wn 88 | 7 | dypog< wwee-0/ 430 991 LZ9
WN 0 wp 9| wnN 0| wn 0| wn 0| wn ST | WN 89 | wN LT | T | dyooEe< Wwwe6-0/ 4307 dgl £1L
W 0 Wi 9| WN 0| WN 0| wN 0| wN 9| WN | 8T0C | WN | £g£02 | T | dyooEg< wWwee-0/ 43d9dal | z°5oz
wp 0 Wwn 9| wN 0| wN Z | WN L | wp 8| WN| 2ZvS | WN| 869 | T | dyoog< wwes-0L 43d gdl | z'coz
W 2 W PT | WN | WN 0| wn 0| WN 9| WN | S6b| WN| TSz | T | dyoos< wwes-0z" 430 94l 869
W 0 WN | +TE | wp 0| wN 0| wn 6| WN| €| WN|O0TZZ| WN | €5/ | T | dyoos< WwWe6s-0/ 430 ggl 889
Wwn ¥ wn 19 | WN S| wN 0| WN 0| wN 85 | WN | T0E | WN | ZZ0T | T | dyoog< wwee-0/ 43099l ze9
WN 6 W 0| wN 0| WN 0| WN 0| WN| 0C]| WN |9/ZT | WN | g66T | T | dypoe< Wwes-0/ 430 g9l 129
Wn 8 W 8¢ | WN 0| WN 0| wn 0| WN 8¢ | WN| €6 | WN | 604T | T | dyppe< Wwee-07 430 99l 0z9
Wy €T Wwip $E | wp 6| WN 6| WN 0| wnN P | WN | 6T0Z | WN | €98 T | dyopc< wwes-0/ 430 949l 619
WN 0 Wwn 75| wn €] wn 0| wn 0| wN ¢S5 | WN| 0T8| WN | OFOT | T | dyooe< wwee-0/" 430799l 019
WwiN 0 WN [ 955 | WN 6T | wN €| WN 0| wN £9 | WN | SEZT | WN | 88ZT | T | dyope< wuwes-0/ 43099l 809
wp 0 wN LT | wWN 0| wn 0| WN 0| wN IS | WN | ZZg | WN | 0IS | T | dyoog< wwes-0/ 43099l £09
wn 0 Wp ¥Z | WN 0| WN 0| wn 0| wN IT| WN | 882 | WN | T0Z | T | dypoE< wWuwee-0/ 430 99l 909
diN | dAN | DHM | DHM [ 40D [ @OD [dNL [ UNL | 1714 | 719 | 10S | 70S | Fid 31d | 9vad | gava | O IBI9KW | arduyL
uel | siq | uey | sig | uel | sig | ueq | sig | ueq | sig | ueq | sig | ueq sig | ueq | siq

‘PaJdnseawu sam sbuipue| ou ‘wp ZTgZ W (43d o0s pue 430 941) sienpw aules Yysnioos pue [MeJl-weaq [esiawap ay3 ut duy pajdwes-j@s yoes Joy (dan) 4938q0]
AemioN pue (DHM) Buniym ‘pod “(JnL) 30q4m “(T18) g “(10S) ‘2105 *(37d) =21e1d “(gva) gep (ue) papue| pue (sig) papiedsip o Jnoy Jad siaquiny "efTT I|qeL



9L 0 E9

ZT0Z Ul S9USYSY SUlaS PUB [MEI}-WOoR0q yoIng 0 buljdies pieasig STO'ET OAD Jequwnu poday

WN
wN
WwN
W
wN
WwN
wN
WN
WN
WwN
wN
wN
Y
WwN
wN
WwN
WN
WN
WN
wN
wN
W
wN
wN
WwN
WN
WN

O 0O 0O 0 o N o o o o

€42

[o))
- O O O

0O 0O 0O 0 0O o0 oo o o o oo

WN
WN
WN
WN
W
WN
WN
WN
WN
WN
WN
WN
WN
W
wp
WN
WN
WN
wN
WN
WN
WN
WN
WN
WN
WN
WN

SOT
0L
ST

PIE

T8T

8¢

9€ET

144

o€
66

£c
[4°)

€T

TT

[40]
€T

WN
WN
W
WN
WN
Y
WN
WN
WN
WN
W
W
WN
wN
W
WN
WN
WN
wn
WN
WN
WN
W
WN
WN
WN

WIN

[32]
- O O «

o
N O O OO0 O 0O o Mo o

o 0O 0O 0O 0o o o o o o

WN
WN
WN
WN
WN
W
WN
WN
WN
WN
WN
WN
WN
WN
wp
WN
WN
WN
W
WN
WN
my,
Wwn
WN
WN
WN

WN

<r
N NO O 0O 0O 0O 0 o0 o0 O o o

o -4 O N Cc o o0 o0 o0 o0 o o o n

WN
WwN
WN
W
wN
WwN
wN
WN
WN
WN
wN
wN
W
WwN
wN
wN
WN
WwN
WwN
WN
wN
wN
wN
wN
wN
WwN

WN

0O 0O 000 000 00000 YT 0000 o0 o0 o0 oo oo oo

WN
WN
WN
WN
WwN
W
WN
WN
WN
WN
WN
wN
WN
WN
WwN
WN
WN
WN
WwN
WN
WN
WN
WN
WN
WN
WN
WN

PL
€9
6ET
PLT
cE
TE

T0T
StT

LeT
08
ST

€1¢
8¢
TST
ot
¥c
8¢

6T1
a4

8T

WwN
WwN
WN
wN
WwN
wN
W
W
wN
wN
WwN
WwN
WN
wN
N
wN
wN
wN
wN
wN
wN
WN
WwN
wN
wN
WwN

Wwn

188
1244
S06
0T9T
£Z9T
122°]
64T
19
81¢T
8¢sT
£T¢C
STLT
£96
TCE
6LE
0942
LOLT
98ST
1% %
LEE
¥9
C¢ET
TLT
656T
g€eee
£6v
TLE

W
W
WwN
WN
WN
WN
wp
W
WN
WN
WIN
WN
WN
W
WN
W
WwN
WN
WN
WN
WN
WN
WN
W
WN
W

WN

6ET
LL
69¢
£€8E
80%¥¢
9v81
£91
ZE6T
+00¢
+S9T
6¢cT
LLOE
0g9T1
LZE
€0TT
TLOT
T90¢
S86
086
¢S
¥19
ErT
o
TP
£5¢e
09T
I8¢

N AN AN NN MMM MMM MmN mm St T

dypoE< Wwee-0/ 430 99l
dyooe<  Wwe6-0/ 430 ddl
dyooe<" wwee-0/ 430 ddl
dyoog< wwee-04 430 gdL
dypog <~ wwes-0/"43d94dl
dyooe<"Wwuwes-0/ 43d g4l
dypoe< Wwe6-0/ 43d ddl
dygoe< wWwe6-0/ 43d 94l
dyppg < wwee-04 430 gdl
dypoe< Wwee-04 430 g4dL
dyoos<  wwee-0/ 430 ddl
dypog < wwege-0/ 430 94l
dyoos<~Wwes-0/ 430 adl
dypog < wWwe6-0/ 430794l
duyppg<"wwee-0/ 430 gdl
dypps < wwe6-0/ 43 ddl
dyppg < wwee-04 43 94l
dygoe< Wwes-0L 430 g4l
dypog <~ wwes-0/ 43d 94l
dypoe<wwee-04 430 gdl
dypoe<" Wwe6-04 430 99l
dypog< wwee-0/ 430 949l
dyoos< Wwee-0/ 43d 94l
dyope<~Wwes-0/4 430 99l
duppe< Wwee-04 43 gdl
dypog < wuwes-04 430 949l
dypog< wWwee-04 430 gdL

91L
STL
1474

L
‘0TL

€54
[4°74
(4374
8TL
689
649
849
049
699
899
99
£99
299
T99
099
659
TSL
0ss
59
€59
09
8€9




9L 40 +o

2T0¢ Ul SaUaysy dulas pue [med}-wonoq yoing 4o buidwes piedsia STO°ST OAD Joquunu oday

WN

0 WN 0T | wN 0| wn 9z | wn 0| WN | 028 | WN |Q09ET | WN | ZZ9 | £ | YOOE=> WWeEe-0/ 430 9dl 9.9
W 0 Wiy 0| wn 0| WN T | WN 0| WN| §5| WN| 689 | WN/| +TZ| €| Uo0c=>"wwes-0/" 430 949l €49
i €T W | WwN 0| WN T| WN 0| wn 0| WN | BEE| WN | 65T | T |U00E=> WWeEE-0/ 430 99l ¥SL
WiN 0 wp 0| wN 0| wnN 0| WN T| WN 9 | WN 99 | wp 98 | T | Yo0g=>"wuweE-0/ 430 g9l 9zL
WiN 0 W T| wn T| wnN T | wN 2| wn 2T | wn ¥ | WN | 8ZT | z |Uo0E=> WwWe6-0/ 430 99l zs9
Wi 0 W #T | WN 0| WN 0| WN O] WN| 9ST | WN | €€/ | WN [ 9/ET | Z | YoOE=>" WWeE-0/ 430 gdl 159
wn 0 WN 0| WN 0| WN CC| WN | 95| WN | g/b | WN| 96€ | WN | T84T | 2 | Y0OS=>" WWeE6-0/"430 gdl 059
wn 0 W P | wn 0| wN 0| WN P WN| btT| WN| SZT | WN | 6pZ | Z | U00E=>"WWee-0/ 43099l 99
WN 0 WwN PT | WN 0| WwN 0| wn 0| wN OT | WN | 062 | WN| #62 | Z | YooE=>"wuwse-0/ 43a- 99l SE9
wN 0 WN €T | WN 0| wn 0| wn 0| WN | 80T | WN | f2ZF| WN | T6EZ | T | YODE=> WWEE-0/ 430 g4l 819
WN 0 wp €| wn 0| WN T | WN 2| wN TT | WN| STZ | WN | TSS | T |Y00E=>"WWe6-0/ 430 gdl ST9
wn 0 Wy €| wn 0| WN 0| WN 0| wN 9| WN | S§£Z | wN $9 | T | UDOE=>"WWeE6-0/ 430 9dl P19
WwN | 292 WN 9¢ | WN T | wN 0| wn 0| wN 0| WN T9 | WN | 80T | T | UDOE=>" WWgEE-0L 430 99l 609
WN 0 Wwn 0| WN 0| wn 0| wnN 0| wN O WN | /9T | WN | 6TF | + | dYyooE< Wwes-0/ 430 g9l 86/
W 0 WwN 6| WN 0| WN 0| WN 0| WN S| WN| 6pS| WN| 6ZE| ¥ | dyooE< WWe6-0L 43094l Ss¢Z
WN 2 W ZZ | WN 0| wnN 0| WN 0| WN P | WN| S8T | WN| SbZ | + | dyooc< Wwes-0/ 430 9dl 6ts
W eg wn ZT | wn 0| wnN 0| wN 0| wn 9 WN | €8T | WN|96TT | ¥ | dyooe< WWeE-0/ 430 9dL L¥e
WwN 0 WN | TOT | wn 0| wn 0| WN 0| WN| SOT | WN | $EL| WN [ SE0F | v | dupoc< wwes-0/ 430 94l oL
WwN | ££7 WN | €62 | WN 0| wn 0| wn 0| wn O | WN| TSZ| WN |8€ZT | ¥ | dyoog< wwes-0/ 430 94l +EL
Wwn 0 W ET | WN 0| WN 0| wN 0| wn €9 | WN | 6T8 | WN | 29ST | ¥ | duoog< wuwee-0/ 43a ddl €€L
Wy 0 W LL | wp S| WN 0| WN 0| WN| ZPT | WN [ S8TZ | WN | 818 | + | dupos< wuwes-0/ 430 949l 6CL
WN i wp ¥Z | WN 0| wn 0| WN 0| wWnN LT | WN | S0S | WN | #¥8 | ¥ | dyoog< Wwes-0/ 430 gdl vzs
WN 0 wy €T | wn 0| WN 0| wN 0| wn S| WN| €62 | WN|SZ9T | ¥ | dypos< WWeE-0/ 43099l £zL
WN 0 WN | 60T | wWnN 0| wnN 0| wnN O] WN| S99 | WN | [€£| WN | T/£| + | dyoog< wwee-0/ 430794l 0eL
W 0 WN | 25| wN 0| wn 0| WN 0| WN | €| WN|08TT | WN | Z69T | + | dupnE< Wwee-0/"430 g9l 6TL
Wy 0 W 8| WN 0| WN 0| WN 0| WN| STT | WN | £06 | WN | £9% | + | dyooc< wwee-0/ 43 9dl L1L




9L J0 59

ZI0Z Ul SSUSYSH SUIBS puB [Mel3-Lo313oq yaing Jo Buidwes piedsid STOET OAD 43quinu Jodsy

W 0 wpy 0| WN 0| WN 0| WN 0| WN 0| WN TC| WN| 62L| € WWETT-00T 430 0SS 9L
WnN 0 wp T | WN £ WN 0| WN 0| WN 0| wN 8| wWN ¥T | € WWETT-00T 430 ISS 6EL
WN 0 W 9| WN 0| WN 0| WN 0| WN 0| WN €S| WN| €0z | ¢ WWeETT-00T 4340 DISS 8EL
WnN 0 WN 0| WN 0| WN 0| WN 0| WN 0| WN| €62 | WN| 80C| € WWweTIT-00T 430 g4l LS4
WN 0 WN 0| WN 0| wnN 0| WN 0| WN 0| WN| #8Z | WN |80PT | € WWweTT-00T 43d g4l 589
WN 0 WN 0| WN 0| wnN 0| WN 0| WN 0| WN| T99 | WN | 6P| € WWweTIT-00T 430 99l ¥89
WwN 0 wn 0| WN 0| WN 0| WN 0| wN 0| WN| $TP| WN| €8¢ | € WWETT-00T 430 99l 95/
wy 0 Wy 0| WN 0| WN ¥ | WN 0| wN €| WN| €| WN| 09% | T WWETT-00T 430 99l St/
wn 0 WN 0| WN 0| WN 0| WN 0| WN T| WN| 9¢¥ | WN| SO | € WWeETT-00T 430 99l A i
W 0 wp 0| wnN 0| wN 0| WN 0| wnN | WN| +pF | WN| 20E| €T WWeTT-00T 430 949l 74
W 0 Wwp 9| WN 0| wWN 0| WN 0| wN 0| WN| OTF| WN| ¥8T | € WWweTI-00T 430 9dL | T°80L
WnN ) WN 0| WN 0| WN 0| WN 0| wnN O WN| 9¥Z | WN| TIST| Z WWeTT-00T 430 949l 669
WN 0 WN 0| WN 0| WN 0| WN 0| WN 0| WN 99 | WN ST | ¢ WWGETT-00T 430 gdl L69
wn 0 WN T | WN 0| WN 0| WN 0| WN 0| WN| SEg| WN| 8TZ | T WweTT-00T 430 99l 969
WN 0 WN 0| WN 0| WN 0| WN 0| wN 0| WN| ZET| WN 09 | ¢ WWeTT-00T 430 949l LS9
W 0 WN 0| wN T| WN 0| WN 0| WN 2| WN| #9€ | WN| 962 | T WWeTIT-00T 430 949l 8L
WN 0 wp € WN 0| WN 0| wN 0| WN €| WN| ¥0L| WN| SIS | T WWweIT-00T 430 g9l £29
WN 0 W 0| WN 0| WN 0| WN 0| wN O WN| T£Z| WN| +8T | T WWeTT-00T 430 849l Z19
WnN T WN Z | WN £ | WN 0| WN 0| wWN 0 WN | ZPTT | WN | LIT| T WWeTT-00T 430 949l 119
wp 0 wp 0| WN 0| WN 0| WN 0| wN 66 | WN | 842 | WN | £ZO¥ | + | UODOE=> WWe6-04 430 ddl €94
W 0 Wwn 0| WN 0| wN 0| WN 0| wnN €| WN | TIT | WN 99 | ¥ | UD0E=>" WWEE-04 430 991 18/
WN 0 wp 0| WN 0| WN ZT | wN 0| WN 6| WN | 006 | WN |6£9T | + | UDDE=> WWeE6-04 430 94dL €L
Wn 0 W P | WN 0| WN €| WN 0| WN St | WN | £€00T | WN | 62Z | £ | Y00E=>"WWe6-04 430 99dL | T'60L
WN 0 WN 0| WN 0| WN ST | WN 0| WN 8E | WN | 6962 | WN | T89 | € | UDOE=> WWeE6-0L 430 g4l 189
WN 0 WN €T | WN 0| WN €T | WN 0| WN| /92| WN | E08T | WN | 86kc | € | UDDE=>"WWeEE-0L 430 ddlL 989
WN 0 WN 0| WN 0| WN 0| WN 2| WN 9 | WN 0L | WN 8¢ | € | yooE=>"Wwe6-0/ 43a gdl LL9




94 J0 99

€102 Ul S3LBysy 3Us pue [MeJ3-woyoq yang jo Gundwes piedsia STO'ET OAD Jequinu Joday

WN 0 Win 8¢T WiN 0| WN 0| WN 0| WN 0| WN 0 LN 05 | € WwggT=< 430 2SS 074
LN 0 WN 8 WIN S| WN 0| WN 0| WN 0| WN | WN TL | € WwozT=< 430 2S5 £89
Wwn 0 WN 0 WN 0] wnN 0| WN 0 WN 0| WN Ly | WN b | € WWozT=< 430 2SS ¢89
LN 4 LN 0 LN 0| WN 0| WN 0| WN 0| WN <k | WN PO | ¥ WWeTT-00T 430 ISS (474
WN 0 WiN 0 WiN 0| WN 0| WN 0| WN 0| WN 9¢ W LT | F WWETT-00T 4307 3SS |8 74




9L 40 LY

ZTOZ Ul S3UaYSY SUISS PUB [MBI-WO10g Yyaing 40 Buidwes piedssid STO'ET OAD Jaqunu poday

0 WN 0| WN | WN 0| wnN 0| WN 0| WN| +¥9 | WN| $8T | T wwee-04 43d° 110/910 1+9
16 W T WN ¥ | WN 0| WN 0| WN 0| WN| v6t | WN| 182 | T Wwuwes-04 430 110/910 SEL
8G/T W 06 | WN £ | WN 0| WwnN 0| WN 0| WN| 60€| WN| 6€2| T Wwwee-04 430 110/4d10 T0L
80¢ WN 6L | WN 0| WN 0| wWnN 0| WwN 0| WN| 8/Z | WN| £ZT| T wwee-0/ 430 1LL0/910 9¢9
11T WN S| WwWN L] WN 0| WN 0| WN 7| WN| 88z | WN| 0¥ | T Wwwe6-0/ 43d° 110/4d10 +T9
0 WN /Z | WN 0| WN 0| WN 2| wN €E | WN | 9ZF | WN |[OOTT | T Wwee-04 449a 110/410 L19
0 WN ZT | WN 0| WN 0| WN 0| WN LT | WN | ¥82T | WN | OTET | T Wwwe6-0/ 43d 1L10/910 919
TOST WN GOT | WN 0| WN 0| WN 0| WN 0| WN 85 | WN S9 | ¥ | WWee-0/ ADW LLO/A10 19/
TL WN 2| WN T| WN 0| WN 0| WN 0| WN| 69T | WN | £[¥T | € wwe6-0/ dDW LLO/d1l0 zes
0T Wwn 0T | WN 0| WN 0| WN 0| WN 0| WN | S8T | WN| £89 | € wwe6-0/ ADW 110/910 | T'90L
o€ W 8Z | WN 8| WN 0| WN 0| WwN O WN | 04T | WN | ££0T | € WWwe6-04 dOW 110/d10 | 2'%0L
88TT Wwp 0z | wn 0| WN 0| WN 0| WN €T | WN | 6STT | WN | ¥SLE | € Wwe6-0/ aJW 110/910 189
626 WN T¢ | WN €| WN 0| WN 0| WN O WN| 90F | WN | 92T | € WwE6-0/4" AdW 1L0/d10 089
TLST WN o€ | wN oF | wnN 0| WN 0| WwN 0| WN| 9% | WN|869T | € WWE6-04 AdW 110/d10 149
43 WN ¥ | WN 0| WN T | WN 0| wN 0| WN| 9€2 | WN| T7E€| € WWwe6-04" AdW 110/410 999
SE WIN €| WN 0| WN 0| WN 0| WN O WN| TLT| WN| TIPS | € Wwe6-04" ADW 110/410 599
Z18 W 8¢ | WN 0| wn 0| wN 0| WN 0| WN TZ| WN| 98T | ¢ Wwe6-04 AdW 110/d10 [4:74
+16 WN 87 | WN €| wn 0| WN 0| WN 0| WN| TT9| WN| 192 | ¢ Wwwe6-0/" DWW 110/d10 65.
£8% WN €L | WN 0| wWN 0| wWN 0| WN 0| WN| 98F | WN | L¥T | 2 wwe6-0/ AW 110/d10 00s
82T WN 62 | WN €| WwN 0| WwN 0| WwN 0| WN| 64| WN| ¥L¥ | € Ww66-04" AOW 110/9.10 959
80¢€ W ¥6 | WN 8Z | WN | WN 0| WN O WN | 889 | WN|008T | € Wwe6-04" ADW 110/910 9
96% WN S| WN T| WN 0| wnN 0| WN O WN| €pT | WN| 222 | € Wwwe6-0/ AoW 110/d10 9g£9
diN | DHM | DHM | 0D | 40D [¥NL [ ¥NL | 719 (179 | 10S | 10S |31d | 31d | gva | gva | O 12PN | aIdilL
sig | ueq sig | ueq | sig | ueq | sig | ueq | sig | ueq | sig | uel | sig | uej | sia

‘paJnseslu alom sBulpue| ou ‘W ‘ZT0Z Ul (110/910) Sionsw [Meil-1anlo [esiwap syl ul diy pejdwes-jes yoes JoJ (d3N) 1215q0|
AemioN pue (9HM) Buniym ‘pod ‘(¥NL) 3044 ‘(71g) 114G ‘(T0S) ‘el0s ‘(31d) =oteid ‘(gva) gep (uet) pspuel pue (siQ) papJedsip Jo unoy Jad sioquinN "qTT S|qel



9£ jo0 89

CTOT Ul S3LBYSY BUIBS pUR |ME-LU0330q Y2ANg 4o Buldwes piessia STO'ET OAD Jaquinu Jioday

0 WN 0 LN 0| WN 0| WN 0| WN 0| WN| £Zog W 66 | € | WWETT-00T 430 110/910 8¢/

1% LN 0 W 0| WN 0| WnN 0| WN 0] WN 86¢ W 8€ | € | WW6TT-00T d43a LLo/910 S£9

0 WN 0 WIN 0| WN 0] WN 0] wWN 0| WN| 88z Wi T¢e | € | WWETT-00T 430 110/910 49

0 LN 0 WN 0| WN 0| WN 0| wn 0| WN 8T¢ WIN S | € | WWeTTI-00T 430 110/410 6%9

0 W 0 LN T| WN 0| WN 0| WN 0| WN IS8T WN €¢ | T | WWETT-00T 430 11L0/910 8¥9

0 Wn 0 WN T | WN 0| wWnN 0| wN 0| WN TEC N ¥8 | € | WWETT-00T 434 L10/d10 L¥9

[4 WN Z W 6 WN 0] wN 0| WN 0| WN 846 | WN | 62¢ | 7 | WWETT-00T 43d LLO/910 £%9
90¢ee WN SL WN 0] WwnN 0| WN 0| wn 0| WN 4! WIN Y|P Wwes-04 430 110/410 094
4 LN 0 W 0| WN 0| WN 0 WN 0| WN 8T Wwn SS | v Wwee-04" 430 1L1LO/910 LEL
09 W € WnN 0] WN 0| WN 0| WN ¢ | WN 6l | WN 064 | € Wwe6-04 430 110/910 SzL
TL9 LN ZT W ¥ | WN 0| wn 0| WN 0| WN ¢19 | WN | 619 C Wwe6-04 430 LLO/4L0 9€L
448 WN e WN 0| WwN ¢ | WN 0| wnN 0| WN 975 WN [4-" e Wwee-04 43d° LLO/F10 L0L
859 LUN [44 WN 0| WN 0| WN 0| WN 0| WN 65¢ WN | S0E| ¢ Wwe6-04 43Q L1O/910 0L
LLT WiN Le WnN 0] WN 0 WwN 0| wn €| WN | £60T WN | 2OET | € WWwe6-04 430 110/910 SS9




9L Jo 69

2T0Z Ul SaLBYSY BUIPS PUB [MBI3-Wo330q yaIng o Bundiies pieasid STO'ET OAD Jaqunu poday

0| B/u T 4 £ z S T [4 0| T 0T | 98| 1L L 9% | dyoog< wwee-04 430 9dL
efu | e/u e/u 0 T Z z 0 0 0| e/u 0| €6| 9% L ST WWeTT-00T 430 110/410
L] eB/u £ % [4 T T 0 € 0| 1T T| €g£| €¢£ 8 67 Wwwe6-0/ 430 110/410
TT | e/u T 3 T € 4 0 ! 0 0 0 6| z£ z S/ Wwe6-0L dDW 110/410
e/u 0 e/u TT | 16T T| e/u 0| e/u 0| e/ 0| 09 ¥ [4:] T WWozT=< 430" 2SS
e/u | e/u e/u 0 4] 0| e/u 0| e/u 0| B/u 0| sv Z| L02 Vi WWeIT-00T 430 ISS
e/u| e/u e/u 0| e/ T 6 0 € 0 0 0| 66T | (LE €€ 8¢ WweaTT-00T 430 99l
IT | e/u 0 T € 0 T [4 0 T 8| eI L| sg LT €9 | UooE=>"Wwee-0L 430 99L
0| e/u T z1 € z S T 4 0 ¥ 0T | 98| 1£ Vi of | dyooe<~ wwes-0L 430 99l
diN | dIN | D9HM [ DHM [ @02 [ @02 [d¥nl [dnL | 7719 [ 1718 | 10S | 10S | 31d | 314 | 9va | 9ava FETFETN]
ueT sid ueT sid ueT sig ueT sig ueT sig ueT sig ueT sig ueT sig

"9|qeayidde jou ‘e/u "zT0Z Ul Jan3wW Ag (dIN) 431sqo] AemioN pue (DHM) Buniym ‘pod ‘(dnL) 3oquny ‘(71d) 14g ‘(10S) ‘alo0s
‘(31d) =21e1d ‘(gya) gep :sepads 39b.e] Juepiodwi-A|lepaawwod (uet) papue| pue (sig) papaedsip Jo Jnoy Jad (B3) siyblom ay3 Jo suojeiaap piepuels ‘ezt ojqel

0 xipuaddy



8L o 0L

CT0C Ul SBURYS]Y BUIas pue [Mme-wo330q YoIng Jo buydwes piessid STO'ET OAD Jequinu uaday

WN| 9% | wN| zzr| wn S| wn v | wn T| WN| 80T | WN| 969 | WN| zI8 | dupos< wwees-0/ 430 gdl
wN z| wn T| wn £ | wn 0| wn 0| wn 0 WN|6TE| WN| 9¥T | wWWETT-00T 43d”LLO/ALO
WN | 12| wN Ze | wn z| wn 0| wn T| wn 6| WN|Sbe | wn| ecb Ww66-0/"43aLLO/4.10
wN | 9z5 | wN ge| wn| er| wn T| wy 0| wN €| WN| oog | wN| g6 WW66-04 AW LLO/E10
WIN 0| wnN zL | wn £ wn 0| wn 0| W 0| WN| 9z | wn| €7 WWpZT=< 430 JSS
Wy T| wN £ wn T| wN 0| wn 0| wn 0| WN| 8T | wWN| 98¢ WweTT-00T 43d DSS
W z| wn Z | wn ¢ | wn T| wN 0| wN T| wN|ssz| wn| gze WW6TT-00T 430 99l
WN| 09| wn 6| wN 0| wy 8| WN| T | WN| €0Z | WN | 928 | WN | S8TT | UoOE=>"WWE6-0/ 430794l
WN| o9¢| WN| gzzT| wn S| wn v | wN T| WN| 80T | WN| 969 | WN| zI8 | dypos< wwees-0/ 430 gdL
d3N | diN | DHM | DHM | @0D | 0D [ ®NL [dnl | 119 | 719 | 10S | 105 | 31d | 31d | ava | ava EETFETN
ueq | sig | uey | sig | uej | sig | uel | sig |ueq | siq | ueq | sig | ueq | sig | uel | sig

"9|qedydde Jou ‘e/u "panseaw aJam sBUIpUB| OU ‘WIN “ZTOZ Ul Ja1RW AQ (dIN) J215q0] ABMion pue (9HM) Buniym ‘pod ‘(YnL) 30q4m ‘(17a) 11qg ‘(10S)
'a10s ‘(371d) =o1eld ‘(gyq) qep :sepads 1a6ie] Juepodwi-AjepJiswwod {ue) papuel pue (siq) popJedsip Jo dnoy Jad siaquinu syl JO SUOIBIARP piepuels -qzT 2lqel



9L 0 TL

Z10Z Ul S3laysy 2uas pue |mMedl-wiojloq yong jo Buljdwes pieasig STO'ET OAD Jaquinu Joday

B/u | efu e/u 0 0 0 [4 0| efu 0| e/u 0| T¥| v € 6T € WWeTIT-00T 43d°110/4d10
e/u| efu e/u 0 e T T 0 0 0| e/u 0| s8] 1§ 8 ST rd WWETT-00T 430 LLO/d10
ST | e/fu e/u £ € 0 T 0 0 0 T 0| 1€£| ST | efu £ b Wwee-04" 430 110/910
e/u e/u e/u e/u e/u e/u e/u e/u | e/u| efu e/u e/u | e/u| efu e/u e/u € wweas-04 43a L10/4d10
9| e/u ¥ [4 € T T 0 0 0 0 0| ¥v| SE T o€ [4 wwes-04 43d°110/d10
£ e/ £ S z 0 T 0 £ 0| ST T| 22| et L o€ T wwe6-0/ 43d° 1L10/d10
e/u e/u e/u e/u e/u e/u e/u e/u | efu| efu e/fu e/u | efu| efu e/u e/u ¥ Wwe6-0/4 doW 11L0/910
€T | /U B/u T T ¥ ! 0 T 0 0 0 8| PE z 68 £ wwee-04 ddW ™ L10/d10
P | B/u z ¥ T € P4 T 0 0 0 0 6| o0¢€ T 8¢ [4 Wwe6-04"AdW ™ L10/a10
e/u 0 e/u IT | 161 T| e/u 0| efu 0| e/u 0| 09 ¥ Z8 T € wwozT=< 43d 2SS
efu| efu e/u 0 98 0| e/u 0| efu 0| e/u 0| 6§ z| efu 1T 4 WWweTT-00T 43d° 0SS
e/u 0 e/u 0 89 0| e/u 0| efu 0| e/u 0| 6€ € 97T vE 4 WWeTT-00T 43d° 0SS
e/u 0 e/u 0| e/u 0| efu 0| efu 0| efu 0| vLz | Lz | efu Z9 £ WWweTT-00T 430 g9l
e/u 0 e/u 0| e/u 0 0T 0 £ 0| e/u 0| 26| 8T 9 PT 4 WWETT-00T 43d 99l
efu | efu e/u 0| e/u z ) 0 0 0| e/u 0| SkT | 19 4 0T T WWETT-00T 430 99l
e/u 0 e/u 0| ®B/u 0| e/u T| B/u 0 S € €| 6£ T | 80T ¥ | yoog=>"Wwes-0L 430 ddl
e/u 0 e/u 0| e/ 0 0 [4 0 0 ¥ | 61 €| 6¢ 1 95 € | yoog=>"Wwwee-0L 43d adl
e/u| e/u e/u 0 12 0 T [4 0 Z| o1 TI 8| LT St v Z | Yo0g=>"WwWe6-04 430 gdl
efu | e/u e/u C 7 0 T 0 T 0 6 € 6| 0T €T 99 T | U00E=>" Wwee-0L 430 99L
e/u | efu e/u 91 T z L 0 € 0| &1 9T | /9| 89 4 ¥S ¥ | dypog< wwee-0/ 430 gdl
e/u | efu 0 S T z £ T T 0 ST 9| 88| 16 ¥ £ € | dyooe< wwee-0L 430 99l
e/u 0 0 TT £ 4 T 0 T 0 TT S| 81T 19 L ot 7 | dyopog< wuwee-0L 43d g9l
efu| efu z ST £ T + 0 z 0 1T 2| TL| €9 11T |84 T | dyooe< Wwee-0/L 430 g4l
diN [ dIN [ DHM | DHM | @0D [ 0D [¥NL [ ¥NL [ T18 [ 779 | 70S | 10S | 31d [ 3Td | VA | GVA | | FETRETH]
ueqj | sig | uel | sig | ueq | sig | ueq | sig | ueq | sig | ueq | sig@ | ueq | sig | ueq | sig

‘a|qediidde jou ‘e/u *z10z Ul (D) Jouenb pue Janpw Aq (dIN) 193sqo| AemioN pue (SHM) buniym ‘pod ‘(dnl) Jog.ny ‘(T19) I4g ‘(TOS) ‘alos
‘(374) =21e1d ‘(gva) gep :ssads 19bae) Juepodwi-Afjeiplawwod (uet) papuel pue (sig) pepJeodsip jo Jnoy Jad (B3) sjybiam au] Jo SUoneIASp pJepuels "BET el



9Li0EL

€10 Ui selsysy suiss pue |med3-woijoeq YaIng Jo buydwes pieasiq STOET OAD Jaquinu Lodsy

£6 z WwN 0| WN 0| WN 0| WN 0| WwN O WN | 9bz | wn €6 € WWeTT-00T 49d°110/910
06T T W | WN T | WN 0| WN 0| WN O WN| T6E| WN | 06T z WWETT-00T 430 110/910
9¢ | L291 wn 0| wN 75 | wn 0| wN 0| wp O WN| 6TT| wN 9¢ 14 Wwe6-04" 4347 110/410
e/u e/u i B/l WN| e/ wN| e/l wn| eu| wy]| eu | wy e/u | wp e/u € Wwe6-04£ 430 L1O/910
SE€r | £I€ WnN Z| wnN 9T | wN T | wN 0| W T| WN| T0E| WN| S¢&b F4 Wwuwee-0L 430 1L1O/410
0Ly | 689 W € wn It | WN 0| WwN T| WN| $T| WN| 26| WN| oi¥ T Wwe6-04 430 110/910
e/u | efu WwN B/ul WwN| e/u|l wN| e/u| wN| e/u| wn| e/u| wy e/u| wN | e/u ¥ WWwe6-0£ ADW ™ 1L10/910
6STT | +6S win 9T | WN TT | WN 0| wn 0| wn P | WN| 6£€| WN |6STT € Wwe6-04 dIW 110/910
£€9 | /6T WN TT | WN ¥E | WN T | WN 0| wN O WN| 992 | wWN | €£9 z Ww66-04 AW 1L10/910
e/u 0 WN £ WN Z,L | wn 0| WN 0| wpn 0| WN 9z | W £1 £ WwQzT=<"43d 2SS
S/ T wn 0| wn 0| WN 0| WN 0| WN 0| WN ZT | wnN S/ 4 WWeTT-00T 43a DSS
1€ 0 wp Z | uwN £ wn 0| wnN 0] wn 0| WnN €2 | WN | T/£ z WWe6TT-00T 430 ISS
TTL 0 Wy 0| wnN 0| wn 0| wnN 0| wnN O WN | STZ | WN| 172 € WwpsTT-00T 430 991
8t1 0 wN 0| WN Z| wn T | wn 0 wn T WN| 8PT | WN| 8bI Z WWETT-00T 430 94l
LT S Wiy £ wWN T | wp 0| wN 0| WN T| WN | 68| WN| +£1 T WWETT-00T 43d™99.L
66T 0 wp 0| wN 0| WN L | wn 0] wn 8¢ | WN | ISTT | WN | 66T P | UDOE=> WWeE6-0/ 430 94l
LOET 0 wn 0| wn 9| WN 0T | wnN T| WN | 9TE€ | WN | ZOOT | WN | Z0ET € | UooE=>"Wwwe6-0/ 430991
+69 S WIN 0| wn 9| wn 8 WN | TZ| WN| ST | WN| b2 | wWN| +69 T | Y00g=>"WwWe6-04 430 g9l
60T | +ET WN 0| WN 9T | wn 0| wN T| wN TS| WN | TST | WN | 60T T | Y00E=>"WwWe6-04" 430 g4l
To0T §S Lup € WN| TIbT | wn 0| wn O WN| $LT | WN| 655 | WN | zZooT ¥ | dypoe< wwee-0/ 430 99L
£1L 89 wp S| wnN 6E | wn 9 | WN T | wWn £9 | WN | 9b/ | WN| €TL € | dyoog<wwee-04 430 99l
88/ 0 LN L | WN | ZIT | wN | WN T| WN C9 | WN| Q08| wN| g8z T | dyooe< wwee-02 430 94l
859 S WN S| WN| €97 | wy | WwN € wn Z¢ | WN | [€/| WN | 859 T | duooE< wwee-0/7 430 g4l
diN | dIN | DHM | DHM | 40D | @0D | ¥NL | ¥NL | Tig | 1719 | 10S [0S | 34 31d | avdad | ava N|© FETFETN]

ue sig ue sig ueT siqg ueg ( sig | ueq | sig | ueq | sig | ueq sig uen sig

‘31qe2i|dde

10U “e/u ‘painseaw asem sbulpue| ou ‘wN ‘ZToz Ul (D) Ja3ienb pue 1219w Aq (daN) 1935q0] AemioN pue (SHM) Buniym ‘pod “(dnL) 10q:M “(T1d) g ‘(10s)
's10s ‘(31d) =21e1d ‘(gva) qep :sspads jebie] luenodwi-A|entswwos {ueq) pspue| pue (s1Q) papJedsip jo unoy Jad siaquinu ayj Jo SuoneiASp plepuels "qeT 2jqel



Appendix D:

Uhlmann, S. S., Helmond, A. T. M. v. Double Dutch: detecting bias in observer- and self-sampling
surveys of commercial beam-trawl discards in The Netherlands. Manuscript submitted to ‘Fisheries
Research’.

ABSTRACT

To detect and subsequently minimise bias in discard assessments, an evaluation of the
representativeness, and thus gquality of at-sea sampling was done for two discard monitoring
programmes of Dutch commercial beam-trawlers in the North Sea. We describe how well sampled
trawls, trips and vessels represent their respective total populations on spatial, temporal and biological
scales for two independent programmes: observer and self-sampling. During a sub-sample of
commercial and independent trips, a fraction of discards were retained by either an observer or crew
member (‘self-sampling”) and analysed for species, length and age compositions between 2009 and
2011. Compared with self-sampling, observer sampling clustered in the Southern North Sea. In both
programmes, sampling frequency was low at night, and on certain weekdays. Observers tended to
overestimate total catch volumes, and seemed to underestimate numbers of benthic invertebrate
discards. Using this protocol as a template to identify and reduce bias in at-sea monitoring schemes will
be a useful tool to eventually improve the accuracy of observations.

Keywords: Data quality; demersal trawl fisheries; North Sea; participatory research
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Appendix E:

Overview of sampling approach and design

Table Appendix E.1. Sampling Approach and Modifications {SAM) of the observer monitoring
programme of Dutch demersal fisheries following a template by Cotter and Pilling (2007).

Feature Description

Customer requirements: Formerly required For WKNSSK - Numbers-at-length and numbers-at-age
discarded and retained of plaice and sole raised to fleet level by quarter and ICES Division; for STCF:
Since mid-2011, trips are monitored as independent comparisons with self-sampled trips, as co-
sampled/matched trips. Due to their sporadic and stratified nature (only a very limited number of
monitored trips per gear segment), these data are currently not provided to the customers as raised
outputs anymore.

Modifications: Since mid-2011, co-sampled or matched trips are being organized where an observer joins
a self-sampling vessel. At least the two hauls from the self-sampling are also sampled by the observer.,
These matched trips are done, to compare estimates of landings and discards with those of self-sampling
which is also done during these trips.

Resources and constraints: One sea-going observer, trip coordinator, data manager, data analyst,
project manager. Fisheries for sampling are selected based on a combination of ranking highest in effort,
landings value, and landings quantity (DCF criteria).

Variables and covariates to be measured: numbers-at-length discarded and retained. Otoliths are
sampled from 5 fish (e.g. plaice, sole, dab, whiting, and cod) per length class per trip (and according to
the protocol also per ICES Division; although this is rarely checked onboard; fish are collected typically
during the second half of a trip, fish are collected over a number of hauls, records are kept of how many
fish per length class were sampled to keep track of how many are still needed to meet the target of 5
fish per length class).

Rafsing: from sample to haul - based on the proportion of the total discard/landings volume over the
sampled volume; from haul to trip — based on the proportion of total fishing time (sum of all deployment
durations of a trip) over the sampled fishing time {sum of sampled deployment durations); actually haul
level-raised numbers-at-length are divided by the duration of the sampled haul to derive the number per
hour at length, per length class these are summed over all sampled hauls and divided by the total
deployment durations of the trip; from trip to fleet - based on the proportion of total fishing effort per
day expressed in kw days at sea over the sampled effort.
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Table Appendix E.2. Sampling Approach and Modifications (SAM) in the self-sampling monitoring
programme of Dutch demersal fisheries; following a template by Cotter and Pilling (2007}.

Feature Description

Customer requirements: For WKNSSK - Numbers-at-length and numbers-at-age discarded and retained
of plaice and sole raised to fleet level by quarter and ICES Division; for STCF:

Resources and constraints: One sea-going observer, trip coordinator, data manager, data analyst,
project manager. Fisheries for sampling are selected based on a combination of ranking highest in effort,
landings value, and landings quantity (DCF criteria). Qut of their population of active vessels, those are
selected to participate in the self-sampling fleet based on their gear and mesh size and gear type
category.

Vessels are then selected for sampling based on a pre-determined planning schedule to coordinate the
pick-up of discard samples that are brought back to shore. This plan takes into account the type of
fishery, the target number of trips, and, if known, the anticipated port of landing the catch. However,
due to seasonal dynamics, this schedule may change on short notice. Samples from between 4 to 5
different trips are typically collected in any one week of the year. Thereby, adaptions are necessary due
to short-term changes in fishing and landing patterns depending on weather, technical, market and any
other condition which may influence an individual fishers choice on where to land his catch.

Variables and covariates to be measured: numbers-at-length discarded and retained. Otoliths are
sampled from 3 fish (e.g. plaice, sole, dab, whiting, and cod) per length class on post-determined trips.
Per quarter and métier, two unique vessel-trips are being sampled; thereby electric fishing by pulse
trawlers with either small or large engine sizes are considered different metiers.

Raising: from sample to haul - based on the proportion of the total discard/landings volume over the
sampled volume; from haul to trip — based on the proportion of total fishing time (sum of all deployment
durations of a trip) over the sampled fishing time (sum of sampled deployment durations); actually haul
level-raised numbers-at-length are divided by the duration of the sampled haul to derive the number per
hour at length, per length class these are summed over all sampled hauls and divided by the total
deployment durations of the trip; from trip to fleet — based on the proportion of total fishing effort per
day expressed in kw days at sea over the sampled effort.

Sampling design and frame: A fixed and pre-defined number of 25 vessels participating in a reference
fleet. This is max. number of vessels from which samples can be processed within available manpower
and budget. A number of key metiers are annually selected for discard monitoring based on their
combined ranking in terms of retrospective effort, amount of landings and their value from the year
before. For each of these metiers, vessels are selected for monitoring which are representative' of the
respective population of vessel. Among the segment of beam trawlers with >300 hp (the demersal
metier with most fishing effort in the Netherlands) the selection of a pre-determined and arbitrary
sample size of 10 participating vessels that join the so-called self-sampling reference fleet reflects the
relative proportion of gear subtypes throughout this segment (*Groot’) of the fleet.
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