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A. General

A.1. Stock definition

Since the end of the 1970s ICES has assumed three differ ~ ssment and
management purposes: megrim in ICES Subarea VI, im j VIIb-k and
VIlla,b,d and megrim in Divisions VIIIc and IXa. Megri e 1s uncertain and
historically the Working Group has considered megui ifY'Vla and VIb as sep-
arate stocks. The Review Group questioned the Data collected during

in the waters to the West of Scotland” demonstr
eters and significant population struct ifferen en megrim sampled in Vla and
VIb (Anon, 2001). Spawning fish occur eas but whether these populations are
reproductively isolated is not clear.

As noted by WGNSDS 2008 @megrim i ahas historically not been considered by ICES
and WGNSDS 2008 recommende

ent surveys provide little evidence to support the view that me-
indeed separate stocks. Based on the recommendations from

Megrim are predominately taken in otter trawl and to a lesser extent by Scottish seine.
Analysis of VMS data indicates that megrim is taken in spatially discrete shelf fisheries and
also in trawl fisheries conducted along the 200 m shelf break. Historically, ICES has as-
sumed that megrim catches are closely linked to those of monkfish. Area misreporting of
monkfish from VIainto IVa as a result of restrictive TACs in Vla is known to have occurred
historically and catches have been redistributed into Vla using an algorithm developed by
the Marine Science Scotland (see stock annex for Monkfish). Due to the assumed linkage
between megrim and monkfish, megrim caught in VIa are also considered to have been
area misreported and therefore the Working Group has historically applied the same re-
distribution method as used for monkfish. It remains unclear whether this pattern has con-
tinued in recent years, in 2009 the Working Group did not redistribute megrim catches in
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Vla as the historic pattern, higher catches in the statistical rectangles immediately east of
the 4° line, was not observed in 2009, indeed the 2009 pattern may indicate a reversal of
the process due to a more restrictive TAC in IVa. However, treating megrim in VIa and
IVa as a single unit stock has mitigated this problem.

The introduction of the Cod Long-Term Management Plan (EC Regulation 1342/2008) and
additional emergency measures applicable to VIa in 2009 (EC Regulation 43/2009, annex
III 6) has impacted on the amount of effort deployed and increased the gear selectivity
pattern of the main otter-trawl fleets. Additionally, EC regulation 43/2009 has effectively
prohibited the use of mesh sizes <120 mm for vessels targeting fish, which had been used
particularly by the Irish fleet up to that point. Effort associated with the French fleet has
continued to decline while the decline in both the Irish and Scottig ets (120 mm
mesh) appears to have stabilized. The increase in mesh size (fron€{200 to 120 min) has also
impacted on the retention length of megrim, increasing L50 127cm, an in-
crease of almost 50%.

Fishing effort in IV for the main Scottish otter fleet (T ilized since the large
effort reductions observed in previous years, effo i ith this mesh band
have fallen by 64% since 2000. Following the i in Iri rt in Subdivision VIb
from 2004-2008, effort in 2009 has declined significantly. Th@se reductions in effort in Scot-

VI. Landings in VI are well below the T
TAC, is very low (~11%). Official landi
are close to the TAC.

ata by Anon (2002) showed that cpue trends varied throughout
um in late spring/early summer following the spawning period

B. Data

B.1. Commercial catch

Commercial landings by country are available since 1990. The UK accounts for ~80% of the
total landings. Over 50% of the landings are taken in the North Sea (IVa) with the remain-
der taken in VIa (~40%) and VIb, there are also landing reported from other areas (IVb and
IVc), but these are negligible.

International landings-at-age data based on quarterly market sampling are available from
1990 for V.I. Note that up until 2000, catch-at-age data from VIa and VIb was aggregated,
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only partial landings-at-age are available for VIb (post 2000). Landings numbers-at-age are
available for IVa (post 2005), depending on year and country.

Ireland provides landings numbers-at-age by quarter, age disaggregated discard numbers-
at-age by annum for both Vla and VIb. Scotland provides annual catch numbers-at-age by
Divisions VI and VI and discards estimates by weight and number with associated length
distribution. Since 2011, France has provided landings and effort (hours fished) by statis-
tical rectangle with quarterly length distributions of landings and discards with associated
sampling effort (hours fished).

The general paucity of both landings and discard data covering the assessment area has
prevented the construction of a full-time and spatial series for megria arately in Vla,

and given the increases in mesh sizes 1
Scotland) it is expected that discard rates
note that while discarding of megrim belowy minimum landing size is low (<1%), discard-
ing of legal sized fish was m %. This is attributed to low market price for
small grades and bruisg igh grading of catches on length/quality rea-

ges and that age precision deteriorates when sampling levels fall be-
um. Poor age precision in recent years prevents the development of an

C. Assessment: data and method

The assessment method: Bayesian state—space biomass dynamic model.

C.1. Input data

C.1.1. Catch

International landings data collated by the ICES Working Group on the Celtic Seas Eco-
region (WGCSE) is used as an estimate of catch. However, it is recognised that discarding
is a feature of the fishery but note that discard data are not available for the entire time-
series and the availability or raised discard data is highly variable across fleets and areas



ICES Stock Annex

therefore if catch data is to be used, then some assumptions regarding the historic discard
pattern must be made.

To assess the sensitivity of the model outputs to this assumption, two alternative model
runs with (i) a fixed 20% discard proportion over the full landings time-series and (ii) a
linear decline in proportion from 30% at the start of the time-series to 10% at the end. It is
probable that the proportion of megrim discarded in IVa has declined since 2000 and in
Vla since 2009 the mesh size in the North Sea increased from 100 to 110 mm and was fur-
ther increased to 120 mm in 2001, while in Division VIa, the mesh size was increased from
100 to 120 mm in 2009. It is therefore likely that the discarding profiles have probably
changed significantly in line with these mesh size increases and this option is used for the

group are used.

C.1.2. Survey indices

r the assessment,
0 associated with

Indices from six fishery-independent surveys are use
four associated with the International Bottom Traw

in Figure 1.2.1 and tabulated in Table 1.2.2.

Table 1.2.1. Survey indices used for surplus

NUMBER SURVEY TIME-SERIES
1 Sco-IBTS-Q3 IVa 1987-2011
2 Sco-IB 1 IVa 1987-2011
3 Via 1986-2010
4 Scotland Via 1986-2010
Scotland VIa*/IVa 20052011
Ireland Via* 2005-2011

*VIa m I S- d SAMISS-Q2 combined into a single cpue estimate with variance.
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Table 1.2.2. Input parameters, individual survey cpue indices, landings and modelled discards for the
final assessment run.

SAMISS-Q2/ Landings Discards

Year Sco-WIBTS-Q1 Sco-WIBTS-Q4 Sco-IBTS-Ql Sco-IBTS-Q3 SAMISS-Q2 IAMISS-Q2 (t) (t)
1985 NA NA NA NA NA NA 4499 1928
1986 2.022041 NA NA NA NA NA 2858 1191
1987 1.438229 NA 0.15231 0.538613 NA NA 4614 1871
1988 2.433792 NA 0.85134 0.352888 NA NA 5212 2054
1989 1.372235 NA 1.349909 0.478759 NA NA 3451 1322
1990 1.172838 1.421119 0.321947 0.241552 NA \ 3047 1134
1991 0.993033 0.816731 0.489991 0.390778 NA 3310 1196
1992 0.86039 1.872102 0.513651 0.27403 3574 1253
1993 1.091872 1.529652 0.879519 0.317033 A 3802 1293
1994 1.633247 5.962035 0.00751 A 3900 1287
1995 1.626724 2.06466 0 NA 4670 1493
1996 1.994012 1.589756 0.174242 NA 5253 1628
1997 1.236186 1.08362 0.366326 NA 4856 1457
1998 1.257126 2.50406 0.585829 NA 4253 1235
1999 1.572227 2.486679 0.6859 NA 3759 1055
2000 1.774741 2.746517 0.78233 9 NA NA 3494 948
2001 1.571553 2.001607 0.167189 0.135261 NA NA 3571 936
2002 1.32686 1.882926 0.943994 0.695834 NA NA 2803 709
2003 1.365124 0.428694 NA NA 2369 578
2004 1.396114 0.432644 NA NA 2067 486
2005 0.768293 0.345727 0.861051 2847.751 4612.849 1527 346
2006 0.946288 0.415692 1.144823 3049.429 3464.123 2054 447
2007 0.95273, 0.751438 1.393703 3304.689 6940.738 2348 491
1.281508 1.264974 1.396733 3653.99 8023.604 2894 581
1.813651 0.985541 4560.281 6297.433 2759 532
1.212913 1.568344 4115.859 7502.313 2909 537

1.400436 1.594589 NA NA NA 432
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Figure 1.2.1. Trends in survey cpue indices used in the assessment of megrim in VIa and I'Va. The asterix
shown in Sco-WIBTS Q1 and Sco-WIBTS Q4 relates to the survey cpue in 2011/2012 but is not used due

to changes in survey gear and design.

C.1.2.1. IBTS survey indices

IBTS survey data from Scottish groundfish survey data (Surveys 1-4, Table 2.2.1) are avail-
able for quarters 1 and 4 in ICES Area Vla and quarters 1 and 3 in ICES Area IVa north.
The survey design is based on ICES statistical rectangles. One tow is selected per rectangle
based on a library of clean tows. The tow location is largely the same every year and as
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such the design may be considered fixed station although minor changes to tow locations
can occur. In 2010 both the groundgear and the survey design associated with the ScoGFS-
WIBTS Q1 and Q4 surveys were changed. Rather than relying on fixed trawling locations
moved to a new random-stratified survey design with trawl locations randomly distrib-
uted within ten a priori sampling strata. While there were rationale reasons for these
changes, it has resulted in a breach in the time-series and it will not be possible to use these
indices until a reasonable time-series, ca. five years, has been built up.

Catch weights are not routinely collected on all IBTS surveys so the length data were con-
verted to weight using the length-weight relationship.

W = 0.00471313 [1]

where W is the weight in grams and L is the length in centi
estimated using all available megrim length-weight me

ship was
dedicated
gth per tow and
summed to provide a catch in kilograms per tow. This washéi e duration of the

The data from all four surveys exhibit a relativ rtion of zeroes; therefore the
delta method of Stefansson (1996) was used to e he uncertainty surrounding
each survey index (observation error) thin the assessment model or
estimated externally and entered into t

A R S

= wiQi) s Ui & (v +vyh)
where:
N is the number of fish of age a and length I caught in trawl 7,

Vii +Vyi

" Z(Vn +Vy)

Vv;; is the area swept by gear in trawl i (the area swept by the wing),
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Vy; is the sweep area of gear in trawl i i.e. the area swept by the door minus that swept by
the wing,
(AQ“ =8+ éﬂ}viiis the catchability estimate for a fish of length [ in trawl i , following the

Li
definition by Somerton et al. (2007),

g, is the estimated footrope selectivity-at-length I, is the proportion of fish of length I orig-

inally in the area swept by the wing which are caught by the net and do not escape under
the footrope,

h is the estimated herding coefficient. (h=0.01 7).

It should be noted that the methods outlined above were speqj
glerfish. The most significant issue for megrim is that as thergi

treated in a relative sense as presented here for megri
approach to provide a raised absolute biomass based

mate.

C.2. Method

dings data are available. For computational simplicity, earlier
ield from the fishery is in equilibrium, where each year’s catch

(1993) compared the performance of all three approaches and found that observation meth-
ods performed best, with the process method proving very imprecise. However, it would
be preferable to consider both process error associated with the inherent population dy-
namics and observation error which describes the inherent variance in catch and effort
observations. The development of state-space models has the ability to separately model
and incorporate both process and observation error (Meyer and Millar, 1999).

Due to ageing issues with megrim in Vla and IVa associated with low sampling size and
depth dependent growth issues, a surplus production process model is used (Schaefer,
1954) to describe the current exploitation of megrim relative to Fmsy and stock biomass
relative to Bmsy. The biomass dynamics are given by a difference form of a Schaefer biomass
dynamic model:
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_ Bi_1
By =By +1B;(1— K )~ Ce—q

where B, is the biomass at time t, r is the intrinsic rate of population growth, K is the car-
rying capacity, and C, is the catch, assumed known exactly. To assist the estimation the
biomass is scaled by the carrying capacity, denoting the scaled biomass P, = B;/K. Log-
normal error structure is assumed giving the scaled biomass dynamics (process) model:

Ciy -
P =(P_y+rP_ (1 -P_y)— K €

where the logarithm of process deviations are assumed normal u~N(0, 62); 03 is the pro-
cess error variance.

through the measurement error equation:
Ij,t = q] PtKesj't
where [, is the value of abundance index j in ye

PK, and the measurement errors are assumed
o2, is the index-specific measurement error var

C.2.1. Estimation-prior distributions

with Markov Chain Monte Carlo
alter et al., 1999). Prior distributions are given
mptions are important. In these preliminary

Estimation is undertaken in a Bayesia
(MCMC) sampling using WinBUGS (Spie
in Table 2.1.1. Note that priofidi

runs we have assumed 1

of K is similarly distributed (good overlap when the distribu-
e uniform prior distribution on the logarithm of K avoided long

Assigning a prior distribution that is uniform on the logarithmic scale is recommended for
catchability in biomass dynamics models (Punt and Hilborn, 1997). A corresponding fit
allowing for catchability to range over [0, o] resulted in a poorly converged model with
unrealistic estimated absolute abundances (order of 500 thousand tonnes). The range of
the catchability parameter was thus scaled to have a lower limit of -11 on the logarithmic
scale, this corresponds to a lower limit on g of exp(-11)= 1.67e-05, which allowed for bio-
mass to range over 100 thousand tonnes from each series.
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Table 2.1.1. Lepidorhombus whiffiagonis in ICES Areas VIa and IVa. Prior distributions on parameters.

Parameter Symbol Prior distribution Notes

Intrinsic rate of r Uniform(0.001, 2.0)

population

growth

Carrying K s From the maximum

capacity Uniform(In (max(C)), In(10 X Z Ce) catch to ten times the

£=1985 cumulative catch

across all years

Catchabilities log(q;) Uniform(—11.0,0.0)

Process error 1/02 ma distributed on

variance nverse variance
(precision) scale

Measurement 1/0Z; Gamma distributed on

error variances inverse variance
(precision) scale

Proportion of K a

in 1985

D. Short-term projection
Model used: Risk baée gast

Software used:

and age data precludes the provision of a short-term forecast
and recruitment relationships. Instead, using the historic dy-

F. Long-term projection

Not presented.
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G. Biological reference points

Type Value Technical basis
MSY Brigger 9633 50% of Bmsy
Approach Fusy 0.31 Estimated from model
Biim 5780 30% of Bmsy
Bpa Not
Precautionary defined
Approach Fiim 1.7 Fusv. Fishing mortality that drives the stock to Biim
Fpa Not
defined
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