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1. Please enter all answers in this document and include references in answers, where appropriate. CS leaders 

    are required to keep all the headers and formatting in the document and write "not relevant or "none" where  

    there is nothing to say.
2. For Case Study 2:  French mixed demersal trawl fishery – substitute fishery for stock in all questions where 

   appropriate. For specific questions on biology etc please include data and information for the main target 

   stocks of the fishery. 
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Section 1:  Biological parameters with up to date description of the current  knowledge of  life history pattern, stock structure and status 
1.1 General information

1.1.1 Name of stock: 

ICES use for advice “Orange Roughy in ICES area VI and VII”, however ICES WG Deep (2005) recommends three stock units:

· ICES Sub area VI

· ICES Sub area VII

· Orange Roughy in all other areas

1.1.2 Please include map of the spatial area inhabited by your stock (include depth contours and topographical features).
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Figure 1.1: Fisheries for orange roughy by ICES areas in North East Atlantic. Size of circles reflects historic accumulated catch 1991 -2007)(Ices  WGDEEP 2008)
Table 1.1 Fisheries for orange roughy by ICES areas in North East Atlantic. Size of circles reflects historic accumulated catch 1991 -2007)(Ices  WGDEEP 2008)
	ICES sub area 
	Accumulated catch

	Va
	1 683

	Vb
	1002

	VIII
	526

	IX
	3

	X
	1 833

	XII
	5 387

	VI
	10 166

	VII
	24 284

	Total
	43 764


1.1.3 What is the depth range inhabited by the adult stock? 

The Orange Roughy stock in ICES area VI and VII  is distributed between 900-1500 meters (Mace & al 1990, Ehrich 1983). Information from the Irish exploratory fisheries (Nolan (ed) 2004) shows a distribution between 750 and 1400 meters.  At the northern slope of Porcupine Bank the highest densities were found at 750-1000 meters and on the Western slope of the Porcupine the highest densities were found at 1000 – 1250 meters (Nolan (ed) 2004). In the Porcupine Sea Bight Orange Roughy was found between 960 and 1677 meters (Bailey et al 2009). The depth distribution of different life stages is discussed in 1.4.6. 
Information from the Industry suggest that fishery for adult Orange Roughy takes place in depths up to 700 meters  in ICES area XII at peaks at the southern slope of Hatton Bank. The temperature in this area is generally lower than in ICES area VI and VII. There might therefore be an effect of temperature on the depth distribution. 

For depth distribution of fishing hauls please see section 4 fig. 4.8.
1.1.4 Name the scientific organisation and Working Group responsible for carrying out stock assessments and providing  scientific advice: 
ICES, Working Group on the Biology and Assessment of Deep Sea Fisheries Resources (WGDEEP).

1.1.5 Name the Fisheries Management Organisation(s) responsible for managing the stock and supported fisheries.

EU and NEAFC.
1.1.6. Is the management unit the same as the stock assessment unit? If not please explain why.

In EU waters the TAC is given by ICES areas and hence it is the same as the stock units used by ICES WGDEEP.
1.2 Stock identity and status

1.2.1 Describe and review the scientific basis used to identify and delineate the stock.
According to WG DEEP (2009) the current stock units are inadequate and experience from

around the world demonstrates that stock units need to be small as topographical features may be inhabited by separate populations. There are believed to be local aggregation, dynamic populations (i.e. units within which the recruitment to the flats and aggregations are produced and ontogenic/reproduction migration occur) and there are genetic population.

1.2.2 Is this robust? If not what studies are required to identify and delineate the stock more robustly?

The definitions of stock units are not robust.   Coughlan and Cross (2005) suggest that sampling and analysis of 50-100 individual orange roughies from a number of locations in the North Atlantic  and elsewhere is recommended in order to fully establish and calibrate the differentiation found on the Porcupine Bank. (See 1.2.3)
1.2.3 Describe and review any past or ongoing studies of stock identity. 

Smidt (1986) measured the genetic variation of Orange Roughy in the Tasmanian Sea, South West Pacific and NE Atlantic. He found very little genetic variations between these areas. Lester & al (1988)  found that Orange Roughy does not migrate much, based on analyses of parasites from Orange Roughy from New Zealand, SE Australia and Tasmania. 

There is a genetic study on population structure of Orange Roughy on the Porcupine bank (Coughlan and Cross 2005). This study genetically screened samples of adult OR from six peaks and from flat grounds at the Porcupine Bank. Also juveniles from deeper flat grounds were investigated. Overall, results indicated the presence of low but significant population structure in Orange Roughy stocks from the Porcupine Bank. Coughlan and Cross (2005) concluded that there is sufficient evidence that orange roughy from the Porcupine Bank should not be managed as a single stock. The results do not support peak by peak management. There are however some indications that an area-based strategy such as division by northerly or southerly locations is appropriate.

1.2.4 Are there any stocks of this species adjacent to the Case Study stock? 

There are orange roughy in ICES areas X, XI,Vb,Va and XIV, but no information on stock identity. They constitute the Orange Roughy Stock in all other areas”.  According to ICES perception, ORY in X (Azores) is unlikely to be dynamically linked to ORY in VI and VII (WGDEEP 2007).

1.2.5 Is it suspected that immigration/emigration is occurring from/to areas outside the stock area? If so please describe. The migration pattern of orange roughy is not known. However there is no doubt that the fish do migrate. At a minimum fish move from one side of a peak to another. There is seasonal variation in the fishery and this can be caused by migrations. It is believed that the peak in the fishery in March is related to spawning migration and aggregation.  It is not known if the fish are migrating between mountains and if they are migrating outside the assessment area. It is reasonable to believe that the orange roughy in sub-area VII and the very southern part of sub-area VIa is a relatively isolated stock.  The orange roughy fishery in the central and northern part of area VIa collapsed  in the early 1990´s. The stock in area VII seems not to have migrated northwards to replace the orange roughy in sub-area VIa.  On basis of this it seems relevant to treat Sub area VI and VII as two separate stocks.

Here Orange Roughy aggregate during spawning ie in early spring, and it is hypothesised that they migrate from the flat habitats to the bathymetric features  (Shephard and Rogan, 2006) although populations that inhabit the features are also a possibility (Shephard et al., 2007). The aggregations are not occurring to the same magnitude as in other regions. On the continental slope of the Bay of Biscay Orange Roughy have shown to form dense aggregation of more than 4000 individuals per ha close to the bottom of small underwater canyons where their aggregations are believed to be associated with areas of high water mass movements and mixing 
 ADDIN EN.CITE 
(Lorance et al., 2002)
. Personal information from Irish skippers suggest that there are aggregations of Orange Roughy in different canyons from the bay of Biscay all the way North to 54° N at the Porcupine Bank. The amount of fish concentrating in these canyons is difficult to estimate because these canyons are very difficult to fish.

1.2.6 Have any tagging studies been carried out? If not please state why. If they have please summarise methods used and review results and conclusions. 

Tagging experiments were carried out in the Bay of Biscay for estimation of the deposition frequency of micro-increments in otoliths. A submersible was used to catch fish. Two orange roughies could be caught in a scoop net and tagged with a live dye (tetracycline). One of the fish was put straight in a cage on the bottom. Because of submersible autonomy, the other fish was brought to the surface, tagged, kept in a cooled water tank for 20 h, taken back to the bottom and put in another cage. The fish were seen alive in the cage a few days later. One month after the tagging experiment, only one cage could be retrieved to the surface. Unfortunately these experiments were not continued. They demonstrated some possibility to tag orange roughy for growth validation purpose. Nevertheless, only small numbers of fish, not enough for tag re-capture experiments, can be tagged with such a methodology. The fish would have to be kept on the bottom in cages and then it is not known if micro-increments would be the same as in wild fish. Detail of these experiments can be found in Latrouite et al. (1999). 
1.2.7 Are there any aspects of stock identity knowledge data that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?  None
Spatial resolution- management would improve if at higher spatial resolution. There is evidence in personal logbooks that the different peaks where fished down separately. This might suggest that the stock could be manage peak by peak. However the time period when the peaks where fished down was relatively short and the fish concentrations  at unharvested peaks would not have much time to migrate to harvested peaks.

1.2.8 Based on the latest scientific advice for this stock (please append below), what is the current status of the stock?

According to ICES WGDEEP (2009) the ICES advice in 2008 was:

“Due to its very low productivity, orange roughy can only sustain very low rates of exploitation. Currently it is not possible to manage a sustainable fishery for this species. ICES recommend no directed fisheries for this species. By catches in mixed fisheries should be as low as possible.”
1.2.9 What is the recent historical trend in the stock (increasing, decreasing, stable).

Orange roughy catches in Sub area VI increased rapidly and subsequently dropped. Orange Roughy Cpue in Sub area VI has shown a strong declining trend since early 1990s. It is presumed that the aggregations were fished out (ICES 2008a).
Orange roughy fisheries in Sub area VII have exhibited a similar pattern to that in VI. High catches have not been sustained by individual fleets and have dropped to low levels, suggesting sequential depletion. Orange roughy CPUE in Sub area VII has shown a strong declining trend since the early 1990s. It is unclear if there are unfished aggregations remaining in Sub area VII (ICES WGDEEP 2008).

To be able to compare the catch rates of  Orange Roughy in current deep water fisheries it might be relevant to make a summary of historical catch rates prior to the onset of  the commercial fishery.

BRIDGER (1978) obtained the highest CPUE  at  Flannan (256 kg/hour), Tory (198 kg/hour) and Porcupine (370kg/per hour ) in  depths between 914-1170 m. No Orange Roughy was observed south of Porcupine Bank. (BRIDGER, 1978). 

EHRICH (1983), gives information of catches of more than 50 kg/ hour at the slopes of Rosemary and Porcupine Banks and in the continental slopes of Flannan and Tory. The highest catch rates were obtained on the slopes of the Rosemary Bank (1.0 ton/haul) and at Porcupine Bank  (1.0 ton/haul).  

EHRICH (1983) also informs that German factory trawlers fishing for Blue Ling have had great catches of Orange Roughy in the Northern Part of the Rockall Trough. FREYTAG (1979) gives catch rates of up to 20 tons per haul for this fishery. 

It is important to understand that these catch rates were obtained before it was possible to conduct aimed fishery for Orange Roughy on peaks. The catch rates must therefore be compared to the fishery at flat grounds.

1.3 Life history characteristics (LHCs)

1.3.1 Complete the following table citing (1) the most robust information available and (2) any other information available. Please cite the reasons for selecting the former. Cite information by sex & sexes combined, where appropriate. Please document any changes with time.

	LHC
	Best estimate
	Derived from?
	Other estimates

	Maximum observed length
	70.6 cm SL

60 cm SL
	Nolan(ed) 2004

Shepard and Rogan 2004
	

	Maximum observed age
	>130

169 years

187 years
	Thompson 1998

Shepard and Rogan 2004

Nolan(ed) 2004


	

	Length at 50% maturity
	34 -37 cm SL
	Shepard and Rogan 2004
	

	Age at 50% maturity
	Approx 30 years

20-40 years

27.5 years (37cm)
	Shepard and Rogan 2004

Nolan(ed) 2004

Minto and Nolan 2006
	

	Length at recruitment
	30-34 cm SL

Approx 35 cm
	Shepard and Rogan 2004

Nolan(ed) 2004
	

	Age at recruitment
	30-40 years

30-35 years
	Shepard and Rogan 2004

Nolan(ed) 2004
	

	Growth parameters: (von Bertalanffy parameters: B0,T0, L infinity, for example)
	L∞=476 mm, 

k=0.039 yr-1 and

t0=2.61 years.
	Shepard and Rogan 2004


	

	Fecundity, egg size etc


	22000 eggs per kg body weight. Diameter 2mm

48,530 eggs per kg body mass 

33376 eggs 


	Panchurts & Conroy 1987 

Gordon 1999

Minto and Nolan 2006
	

	Natural mortality
	M= 0.04

M=0.025

M= 0.045 

	Annala (1993)

WGDEEP, 2002 
Large (2002) WD from WGDEEP 2002
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Figure 1.2. Plot of age data for orange roughy (N=151) from the Porcupine Bank with Von Bertalanffy growth model. The model has growth parameters: L∞=476 mm, k=0.039 and t0=2.61. (Shepard and Rogan 2004)
1.3.2 What are the main gaps in knowledge regarding LHCs?

Recruitment is not well understood. 
Aging is problematic and validation studies are limited (Andrews et al., 2009). 
1.3.3 Can these gaps be addressed by regular monitoring or are dedicated research initiatives required? Please describe programmes required.

Possible juvenile areas on the flats- deepwater trawl surveys will collect data on the juveniles, how this can be used for recruitment is not known yet, as there are only a few years where the data is available.  The juveniles in the Irish and Scottish deepwater trawl surveys are unique..  The catches of these juveniles also show a North-South trend. The highest concentrations are found in the southern part of the survey area and are declining northwards.  More details on the juvenile distribution of the survey is given in section 4.2.2. 
1.3.4 Are there any aspects of LHC data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers? 

There has been poor access to sample biological data from the fisheries. Therefore no good timeseries has been obtained on age, length and maturity etc. Also there is a problem with aging, hence good quality timeseries on age compositions are not available. 
1.4 Life history pattern and general species ecology

1.4.1 Reproductive type: is the species gonochoric or hermaphroditic? If hermaphroditic, please describe. 

Gonochoric

1.4.2 Spawning type: is the species a determinate or batch spawner? Please give details.

Determinate spawner. Orange Roughy are group synchronous spawners, which form large and highly predictable spawning aggregations around deepwater features such as seamounts (Pankhurst et al. 1987).
1.4.3 Spawning grounds: are the spawning grounds/areas known? If so please describe and include map. 
Spawning in ICES sub areas VI and VII takes place on the seamounts. These seamounts are fished during spawning season. The mounts in VII are shown in figure 1.3. Spawning grounds in ICES sub area VI is not known. 
[image: image3.emf]
Figure 1.3 Chart showing positions of the Porcupine Bank west of Ireland. Areas of the bank where roughy are caught are approximately enclosed and “hill” and flat fisheries plotted (Shepard and Rogan 2006). The hills correspond with the known spawning areas on the Porcupine Bank.

1.4.4 Spawning time: when does spawning occur? Does this differ by spawning ground/area? If so please describe.
The Irish spring fishery for orange roughy in ICES VII likely targets spawning aggregations. Peak spawning in 2004 and 2005 occurred in February/March with all fish spent by April. There is anecdotal evidence (from fishermen) that this represents a contracted period from previous years.  Fishermen indicate that Orange Roughy in 2003-2005 spent at exactly same time on all peaks from March 6th to March 17th (St Patrick ’s Day).
[image: image4.emf]
Figure. 1.4. Stage of sexual maturity for orange roughy (N=1070) from the Porcupine Bank

by month (September 2003-April 2004 and February 2005). Stages 4-5 are ripe and running

ripe, stage 6 is spent (Shepard and Rogan 2006).
1.4.5 Early life history: are the early life stages well described and documented in the scientific literature? If so please describe. 

The early life stages are not well described, especially not for northeast Atlantic stocks. Early-stage eggs from New Zealand Orange Roughy stocks are found at 500-700 m water depth. Relative egg buoyancy is in the upper end of the range of known fish-egg buoyancies resulting in faster than average ascent rates. Egg development rate is similar to that of fish eggs from other orders and of shallower- living species (Bulman and Koslow, 1995). 
1.4.6 Life stages and habitats: whereabouts in the water column are the various life cycle stages found?

From depth-stratified plankton samples, early-stage eggs are found at 500-700 m in New Zealand (Bulman and Koslow1995). Eggs are planktonic and positively buoyant. There is no information on depth distribution of eggs in the NEA. 

Stable isotope analysis on Orange Roughy fish populations from the Porcupine Bank suggest varying habitat usage during the different life stages: the postlarval stages is spent in the warmest water environment suggesting a corresponding water depth of ca. 700-800m, likely in the mesopelagic habitat, while prerecruits occupy the bathypelagic habitat at ca 1200 – 1400m which is below the water depth which is regularly targeted by commercial fishing. A vertical migrations according to life stage is suggested. Isotope analysis further showed that metabolic activity of the postlarval phase was lower in populations from the hill features than from the flat features suggesting that the environmental conditions in the hill habitat such as possible retention mechanisms facilitate lower metabolic activity than flat habitat where higher levels of foraging would be required (Shephard et al., 2007).
Information from fishermen suggests that fish smaller than 20 cm are mainly found deeper than 1400 meters on the NW corner of the Porcupine bank.
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Fig. 1.5: schematic diagram of life cycle and depth distribution of Orange Roughy in NEA

1.4.7 Nursery areas: are there discrete nursery areas? Is so please describe and include map.

Young fish are found deeper than adult fish (Pers info from Irish skippers). During the Irish Deep Water trawl surveys 2006-2009  on certain areas on the NW slope of Porcupine Bank, high concentration of Orange Roughy smaller than 10 cm were  detected. Further details on the occurrence of orange roughy on different survey programmes is given in section 4.22. 
1.4.8 Are juveniles and adults associated with particular topographical features and/or sea-bed substrates? If so please describe. 

Juvenile fish have been found on flat ground in depths deeper than where the fishery for adult fish occurs. 
The reason for only finding juveniles on deep (>1400m) flat grounds may be the fact that to fish steep ground at more than 1400 meters depth is difficult and has not been done at the Porcupine bank as far as we know.

1.4.9 Recruitment: what is the age and size of recruitment to the fishery? What is the age and size of smallest individuals in scientific cruises? What is known about recruitment variability and its causes?

Recruitment to fishery at occurs at approximately 30 cm and ca, 30 years of age  (Mace et al 1990, Shepard and Rogan 2004, Nolan(ed) 2004).
1.4.10 Describe other salient aspects of the species life cycle not described above.

Observations from Fishermen clearly indicate that Orange Roughy is migrating in dense schools when they appear at the peaks. On the other hand Orange Roughy also seems to migrate as single individuals over a relatively large area where the flat bottom fishery takes place.

1.4.11 Feeding: list the main prey items of each life stage and rank in order of consumption rates/importance, where possible. Amphipoda, Mysidacea, caridea, small fish

Detailed data is available for Juvenile orange roughy from the Porcupine Bank (Sheppard and Rogan, 2004)- see table 1.2 and 1.3. 
Table 1.2. Prey list, numbers (N) and percentage numbers (%N) of stomach contents of 74

juvenile orange roughy from the Porcupine Bank (Shephard and Rogan 2004).
[image: image6.emf]
Table 1.3. Prey composition for juvenile Orange roughy from the Porcupine Bank by size group. Standard length is SL, percentage frequency of occurrence is % F, percentage number is % N and percentage weight is % W. Totals represent total number of prey, total number of stomachs containing food and total weight (g) of stomach contents respectively.(Shephard and Rogan 2004).
[image: image7.emf]
1.4.12 Predators: list the main predators of each life stage and rank in order of consumption rates/importance, where possible.

There is no good information available on who predates on Orange Roughy.

Orange Roughy has been found in stomachs of deep water Sharks (N-R Hareide pers information).

[image: image8.jpg]



Figure 1.6. Orange Roughy with possible shark bite. (Photo Orla Hannafey Marine Institute , Ireland)

1.4.13 What are the main gaps in knowledge regarding life history patterns and general species ecology?

Where are the fish distributed when not at the peaks.
1.4.14 Further data collection/research requirements: can these gaps be addressed by regular monitoring or are dedicated research initiatives required? Please describe programmes required.

Regular deepwater slope fisheries surveys would track occurrence of juvenile ORY on flats. Spawning migrations can only be detected with targeted acoustic surveys. A further review on the strengths and weaknesses of acoustic surveyes are found in section 3.1 and 4.2.
1.4.15 Are there any aspects of life history pattern and general ecological information and data (quality, temporal and  spatial extent, time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your  ability to provide timely fisheries advice to managers.  

The lack of information on recruitment is a problem for assessment.

Section 2: Historical development of the fisheries, including catches and fleets.
Overall notes and considerations: Catch statistics became unreliable after a short time, because of regulations and the need for fishermen to protect their knowledge about good fishing spots.

Data from the exploratory phase of this fishery was collected by BIM and later (2003-2005) the Marine Institute collected fishery and biological data. This data has been compiled and will be further analysed in this project. 
Catch statistics

The ICES deep water working group 2009 (WGDEEP) has compiled official landings.

Table 2.1  Orange roughy catch in Subarea VI. (ICES 2009)
	Year
	Faroes
	France
	E&W
	Scotland
	Ireland
	Spain
	Total
	cumulative landings VI

	1988
	 
	 
	 
	 
	 
	 
	 
	

	1989
	 
	5
	 
	 
	 
	 
	5
	

	1990
	 
	15
	 
	 
	 
	 
	15
	20

	1991
	 
	3,502
	 
	 
	 
	 
	3,502
	3,522

	1992
	 
	1,422
	 
	 
	 
	 
	1,422
	4,944

	1993
	 
	429
	 
	 
	 
	 
	429
	5,373

	1994
	 
	179
	 
	 
	 
	 
	179
	5,552

	1995
	40
	74
	 
	 
	 
	 
	114
	5,666

	1996
	0
	116
	 
	2
	 
	 
	118
	5,784

	1997
	29
	116
	1
	0
	 
	 
	146
	5,930

	1998
	 
	100
	 
	 
	 
	2
	102
	6,032

	1999
	 
	175
	 
	 
	0
	1
	176
	6,208

	2000
	 
	136
	 
	 
	2
	 
	138
	6,346

	2001
	 
	159
	 
	11
	110
	 
	280
	6,626

	2002
	n/a
	152
	 
	41
	130
	 
	323
	6,949

	2003
	 
	79
	 
	 
	2
	 
	81
	7,030

	2004
	 
	54
	 
	 
	2
	 
	56
	7,086

	2005
	 
	41
	 
	 
	6
	 
	47
	7,133

	2006
	 
	32
	 
	 
	1
	 
	33
	7,166

	2007
	 
	12
	 
	 
	 
	 
	12
	7,178

	2008*
	 
	5
	 
	 
	 
	 
	5
	7,183


Table 2.2 Working Group estimates of landings of orange roughy, Hoplostethus atlanticus, by 
nation in Subarea VII  (ICES 2009).
	Year
	France
	Spain
	E&W
	Ireland
	Scotland
	Faroes
	Total
	Cummulatvie landings VII

	1988
	 
	 
	 
	 
	 
	 
	
	

	1989
	3
	 
	 
	 
	 
	 
	3
	3

	1990
	2
	 
	 
	 
	 
	 
	2
	5

	1991
	1,406
	 
	 
	 
	 
	 
	1,406
	1,411

	1992
	3,101
	 
	 
	 
	 
	 
	3,101
	4,512

	1993
	1,668
	 
	 
	 
	 
	 
	1,668
	6,180

	1994
	1,722
	 
	 
	 
	 
	 
	1,722
	7,902

	1995
	831
	 
	 
	 
	 
	 
	831
	8,733

	1996
	879
	 
	 
	 
	 
	 
	879
	9,612

	1997
	893
	 
	 
	 
	 
	 
	893
	10,505

	1998
	963
	6
	 
	 
	 
	 
	969
	11,474

	1999
	1,157
	4
	 
	 
	 
	 
	1,161
	12,635

	2000
	1,019
	 
	 
	1
	 
	 
	1,020
	13,655

	2001
	1,022
	 
	1
	2,367
	22
	4
	3,416
	17,071

	2002
	300
	 
	14
	5,114
	33
	 
	5,461
	22,532

	2003
	369
	 
	 
	172
	 
	 
	541
	23,073

	2004
	279
	 
	 
	188
	 
	 
	467
	23,540

	2005
	165
	 
	 
	90
	 
	 
	255
	23,795

	2006
	451
	 
	 
	37
	 
	 
	488
	24,283

	2007
	145
	 
	 
	28
	 
	 
	173
	24,456

	2008
	89
	 
	 
	 
	 
	 
	89
	24,545


2.1 Background information

2.1.1 Please provide the following information on the fleets that are prosecuting/have prosecuted your stock:-

         If possible please use table below or a separate spreadsheet/data table/database if too large. For EU fleets, please match DCF and/or ICES/InterCatch metiers, using additional sub-categories if necessary.

	Nationality
	Gear type
	Fleet ID for use in tables below and throughout qustionnaire2
	Fishery type:-

target/mixed fishery/bycatch
	If mixed or bycatch what are other or  target spp?
	Number of vessels
	Large scale or artisanal
	Time period

	France
	B.Trawl
	FRBT
	Mixed
	Roundnose Grenadier, Black scabbard
	?
	Large Scale
	All year

	Ireland
	B.Trawl
	IRBT
	Mixed
	Roundnose Grenadier, Black scabbard
	See section 4
	Large Scale
	All year

	Ireland
	B.Trawl
	IRBT
	Target
	Orange Roughy
	See section 4
	Large Scale
	All year


2.1.2 Please describe the historical development and the current activity of each fleet in more detail.

The French fishery for orange roughy started in the North Atlantic in early 1990s. The main fishing grounds were in ICES Sub area VI. The fishery peaked rapidly and ceased. Later orange roughy has been landed as bycatch from French trawlers in area VI and from a “semi directed fishery in Sub area VII). Information from Irish skippers suggest that the French Fishery in area VII stopped when an Irish Fishery developed there in the years 2001 and onwards. Catch statistics from ICES, however show that France landed between 150 and 450 tons annually from subarea VII during the years 2002 to 2007.
The Irish fishery for orange roughy in Area VII started in 2001 on the slopes of the Porcupine Bank. A high-catch fishery developed rapidly, with over 2,300 t being landed in 2001. The fishery continued into 2002 and 2003 also. The target fishery for orange roughy was conducted on the relatively steep slopes of deep water seamounts. A special fishing technique was developed in New Zealand for fishing orange roughy on peaks. The trawls are towed pelagically onto the top of the seamount (peak). The trawl is then landed on the peak and the trawl slides down the slope. Each haul takes   1-2 hours from shooting until the trawl is hauled back. The time period of trawl bottom contact varies between 5 -30 minutes.

The vessels involved in this fishery also conduct a mixed species slope fishery for roundnose grenadier (Coryphaenoides rupestris), black scabbard (Aphanopus carbo) and deep water sharks (Centrophorus squamosus and Centrscyllium coelolepis). In this fishery the trawl is towed along the depth contours of the slope for 4-6 hours and orange roughy is only a small bycatch. For further details on this fishery see case study 2.
2.1.3 What are the main gaps in knowledge regarding the fleets fishing your stock? Please prioritise. 

Reliable  data on landings

CPUE data

2.1.4 Can these gaps be addressed by regular monitoring? If so, how?

Good cooperation with industry and observers
2.1.5 Please complete the table below on the extent of time-series data of landings and discards data:-

	Fleet ID
	Time-series of landings data
	Time-series of discard data

	IRBT
	2001+
	2001 -2004

	FRBT
	1991+
	2004-2010


Discard data are presented in section 4.1

2.1.6 Does the earliest data available correspond to the start of exploitation of the stock. If not please describe. If earlier data exist please list where these can be found.

The data from French trawlers represent the starting point of the fishery, the Irish data starts at their initial participation of the fishery.
2.1.7 If discard data are not available please indicate by fleet ID if, in your opinion, discards are likely to be significant

	Fleet ID
	Significant discards?

	IRBT
	No significant

	FRBT
	No significant


2.1.8 If mis-reporting or under-reporting is/has been a problem please indicate years in table below:

	Fleet ID
	Mis-reporting? State years
	Under-reporting?

State years

	IRBT
	2002 (overreproting)
	2003-2006

	FRBT
	no known underreporting. Geographical msireporting suspected in early years to protect knowledge of fishing grounds



Any information of the French fleet from pascal?
2.1.9 Please document available information on gear selectivity by fleet ID. 

None

2.1.10   Are there any aspects of data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that  [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?

Section 3: Review of stock assessments carried out thus far

3.1. General overview 

Branch 2001 makes a review of the biology, fishery stock structure and stock assessment of orange roughy through out the world. The fact that orange roughy form dense schools, are long lived, have long generation time (22-40 years for first maturation) and a low fecundity make this species vulnerable to over fishing. Most exploited stocks are under 30% of pristine biomass.

Different assessment methods have been applied on the stocks of this species:

Trawl surveys have been widely used in New Zealand (Refers to Clark 1996). There are many methodical problems with this survey type. It is difficult to standardise gear and vessels, there are great variation in fish density and orange roughy often concentrate on rough ground which is difficult to trawl. However the results from surveys are quickly calculated and a variety of biological information can be collected.

Catch per unit of effort from commercial fishery has been regarded as little reliable index for stock density, and for orange roughy more precipitous than reality. However they are now thought to provide a good indication of general trends in orange roughy fisheries. Accordingly, standardized and non standardized CPUE indices are used to provide assessment advice for New Zealand stocks and for French fishery in ICES Sub-area VI (Anon 2000).
Egg surveys have been used off New Zealand and Australia to estimate spawning stocks of orange roughy. This type of surveys is currently not conducted on any orange roughy stocks, mainly because of the many assumptions that must be made to obtain biomass estimates.

Acoustic surveys have been used both in New Zealand, Australia and in Namibia. One problem with this method used on orange roughy is measurement of target strength (The ratio of the reflected echo intensity at 1 m from the organism to the intensity at 1 m from the organism to the intensity that strikes it). Since the swim bladder of orange roughy is filled with lipids instead of gas the reflected intensity is low.

A major problem with acoustic methods is estimating the biomass of orange roughy within the acoustic “dead zone”, which is the zone just above the seabed where fish cannot be detected because of interference by the leading edge of the echo from the bottom. Other problems are that backscatter cannot always be attributed to orange roughy, because of possible intermingling with other species with possibly higher target strength.

Despite these problems, the acoustic surveys off Namibia provided a good basis for subsequent management decisions. Acoustic surveys on Chatham Rise in New Zealand also play an influential role in stock assessment results. On balance therefore acoustic estimates appears to be the best method of monitoring dense concentrations of orange roughy, if the required equipment and technical expertise are available.
 3.1.1 Please complete table below regarding previous assessments

1.1. Overview of assessments carried out in ICES subareas VI and VII.

Basson & al. (2002) used available data up to 1998 to describe the trends in the fishery and the stock in the North east Atlantic. For the assessment, French commercial CPUE series and international survey data were used. The main data set is the commercial CPUE. Shaefer production model and Delury depletion models have been used. Assessments have been tried in Sub-areas VI and VII. The results in Sub-area VI were promising, the data fitted well to the models and the results were considered reliable. Both methods gave K (carrying capacity) of 6,000 tons (95% confidence limits; 5500 – 7300 tons)  Population biomass in 1998 was estimated to be about 1,800 tons, 30% of carrying capacity. MSY was estimated to be about 300 t (95 % confidence limits; 100 – 480 t)  and around 5 % of carrying capacity.

For sub-area VII the fit from the model was very poor. The results were not considered reliable. The main reason is believed to be the sequential discovery and subsequent fishing of previously unexploited aggregations.

A swept area method was used for Sub-area VI and Divisions VIIb,c combined. The assessment was based on German trawl survey data from 1970s. This method gave total virgin biomass of 19,000 tons which is substantially greater than 6000 tons and even taken the including of Divisions VIb and c into consideration.

The 2002 WGDEEP report (ICES 2002) gives the same information as Basson & al (2000) but have not carried out any assessments.  The WG group discussed the trends in the French CPUE and  found that the CPUE values in Sub-area VI was very low because of depletion and the CPUE values from Sub-area VII was influenced by the same reasons as Basson & al discussed. The group recommends that commercial CPUE data should be made available on a much finer spatial scale.
Boyer et al (2004) carried out assessment on the Orange Roughy stock on the Porcupine bank using acoustic techniques in 2004. The Investigations were carried out on the commercial Irish trawler Mark Amay during a commercial fishing trip between 11 and 21 March 2004. The weather conditions during this survey were very poor and therefore the collection of acoustic data was poor. The survey was planned to cover the main spawning season, but it was realized during the survey that the survey was too late in the season. The assessment gave a result of 48 tons of Orange Roughy on three peak complexes on the Porcupine Bank.  One of the recommendations from the survey was that for any future acoustic survey from a commercial vessel a towed transducer should be used.

Based on the experience from Boyer et al (2004) a survey was carried out over a 14 day period from the 5th – 20th February 2005 onboard the RV Celtic Explorer. Fishing operations were carried out by the commercial trawler Mark Amay (Hareide & al 2005).

Acoustic data were collected by the C. Explorer by two means. The primary collection was an independent deep towbody provided by NIWA. The secondary source came from drop keel mounted  transducers on the vessel. Only data collected using the towed body  was used  for analysis. The towed system  contained a 38 kHz  split beam transducer. The towbody  allowed the transducer to be positioned  closer to the target area and thus reduce  the shadow  or acoustic  “dead” or shadow zone. The towed body also reduced the problem with bad weather conditions. For more details on equipment and methods see section 4 and O’Donnell et al (2007).
The conclusions from the survey were that it was conducted some weeks too early to hit the main spawning season for Orange Roughy. The time lag between acoustic survey and fishing operations led to uncertainties in the assessments.  The trawl sampling was only successful at features that were already trawled for Orange Roughy and thereby in the areas between it was not possible to obtain good estimates of species compositions.

The relationship between  fish length and the target strength (TS)   applied  to the data collected at Porcupine was  based on data from New Zealand where mean lengths are approximately 34 cm while at Porcupine it was  45 cm. As a result mean lengths of Orange Roughy were outside of the length range used to estimate the slope in the target strengths relationship.

The estimated total  biomass  for orange roughy was 19000 tons.

	Year
	Assessment type3

	Assessment method(s) used
	Assessment package/

program used
	Are input data on DEEPFISHMAN website?
	Assessment used for latest scientific advice?
	If not, what was latest scientific advice based on?
	Reference

	1998
	Depletion Model
	Shaefer production model and Delury depletion models
	CEDA
	No
	No
	
	ICES WG DEEP 1998

	2002
	Depletion Model
	Shaefer production model and Delury depletion models
	CEDA
	No
	No
	
	Basson & al.2002, WGDEEP

	2004
	Acoustic survey from a commercial vessel
	Acoustic echo integration method
	Simrad ES 60

Echo view software
	No
	No
	
	Boyer et al 2004

	2006
	Acoustics biomass estimate from Research vessel with towed body
	Acoustic echo integration method
	Simrad ES 38DD


	No
	No
	
	Macaulay and Doonan 2005


3.1.2 How is the frequency of assessments linked to the advisory and management cycle?

Advisory cycle is ever two years, so far no reliable formal assessment has bee carried out on the stock

3.2 Input data

3.2.1 For all exploratory assessments or the latest benchmark or update assessment, please list the input data citing length of time-series (where appropriate) and source

Schaefer Production model:-

Total international catch (1990-2002) 

French trawl abundance index (1995-2002) 

3.2.2 Are there any aspects of data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that   [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?

For sub-area VII the fit from the models was very poor. The results were not considered reliable. The main reason is believed to be the sequential discovery and subsequent fishing of previously unexploited aggregations.

3.3 Assessment method(s) used
3.3.1 Justification of the method: for exploratory assessments please describe reasons for selecting the method(s) used. Was any guidance available as to the type of method to use? If so please describe. 
There was no fishery independent data available. Catch and effort from Industry is the only index that can be used. Although very old age were validated in orange roughy (Andrews, 2009) age readings are poorly accurate. Neverthless for such a long lived species, age estimation with an accuracy of 1 year may not be crucial and the required accuracy to be able to evaluate the impact of exploitation on the age structure and dynamic should be studied. It may be that age groups of 10 years are enough to carry out assessment. 
3.3.2 Benchmark: for benchmark assessments please describe agreed best practise and rationale for selection.

No bench mark assessment has been carried out on this stock. 

3.3.3 Uncertainty: how is uncertainty addressed in all types of assessments?

3.3.4     Multispecies: is your stock included in any multi-species assessments? If so please describe. If not should it? If  yes, please describe a suitable way to go forward
Orange Roughy has been subject to a targeted fishery and a mixed fishery- the mixed fishery still continues. In order to determine bycatch levels and advise on a sustainable exploitation of Orange Roughy without discarding, Orange Roughy should be part of a multi species assessment. 
3.3.5 Retrospective analyses: do assessments include retrospective analyses?

3.4  Biological reference points (BRPs): do you have BRPs for your stock? If so what is the basis? In the table below  please detail type and value e.g. MSY 400 t, F0.1, MEY etc

No reference points defined. 

	Type
	Limit
	Target
	Precautionary
	Comments

	Biology:
	
	
	
	

	
	
	
	
	

	Economic:
	
	
	
	

	
	
	
	
	

	Social:
	
	
	
	

	
	
	
	
	

	Ecosystem:
	
	
	
	

	
	
	
	
	

	Other (e.g interaction limits with PETs)
	
	
	
	

	
	
	
	
	


3.5 Projections: Do you perform projections of future stock status? 

No

3.5.1 Do you perform short, medium and/or long-term projections? If so, how is the length of the projection(s) defined and what is/are the length(s)? 

3.5.2 Are projections deterministic or stochastic? 

3.5.3 How is recruitment simulated in the projection/ (historical geometric mean, using S/R model etc)

3.5.4 How is stock growth simulated (e.g. exponential survival equation)?

3.5.5 How are biological parameters projected (stochastically, mean of last 3 years etc)

3.5.6 What reference points are used in the projections? 

3.5.7 Harvest control rules (HCRs) and management strategy evaluation (MSE): does the stock have a pre-defined   HCR? If so, please specify. 

3.5.8 Has this rule been agreed with all stakeholders? 

3.5.9 Has the rule been simulation tested using MSE? If so please describe methods and outcomes

3.5.10 Is the rule robust to uncertainties within the fishery system? 

3.5.11 Do you have an estimate of virgin biomass, if so what is it, how was it derived and how reliable is it?
3.6 Assessment packages/programs used (e.g. FLR, CEDA, ASPIC, Lowestoft XSA etc)

3.6.1 Were any technical problems encountered, were these resolved and if so how?

CEDA was no problem to use

ASPIC no problem to use

3.6.2 Were the packages/programs used suitable for use by scientists with little or no experience of them?

Yes

3.6.3 If not, how could they be improved?

3.6.4 Were the assessment diagnostics fit for purpose? If not how could they be improved?

3.6.5 Did you receive any training in the use of the assessment packages/programs?

No

3.7 Quality control/peer review

3.7.1  Were the assessments subjected to quality appraisal and/or peer review and if so how and by whom?

No
3.7.2  What were the outcomes for the latest benchmark/update assessment and for all exploratory assessments?
3.7.3 How could assessments be improved in terms of the data used and the methods used?

· Acoustic surveys should be carried out in the exact spawning period

· Research vessels should be equipped for directed Orange Roughy fishery

· In situ measurements of target strength for Orange Roughy in North Atlantic is necessary
· For the mixed fishery there is a need of mixed species assessment. 
3.7.4 What additional data and information would be required?

· Correct landings data are necessary
· Correct fine scale Commercial CPUE data

· Better observer data
· In the future the assessments for Orange Roughy needs to be carried out before the stocks are severely reduced.
Section 4: Data inventory

The data described below are to be collated by the Case Study Leader and made available to and stored on the DEEPFISHMAN data archive held by Ifremer for use during the project. Ifremer will shortly be circulating a data-exchange format. Data not subject to confidentiality restrictions will be stored at the end of the project on a web-based library similar to PANGEA.
4.1 Fisheries data

4.1.1 Fleet composition
Are time-series data on the length, age, tonnage (GRT/GT) and power (KW) composition for each fleet ID listed at  2.1.1 above available? If so please append.
Table 4.1 List of Irish trawlers vessels targeting deep water fish species 2001-2007
	Year
	Vessel
	Age
	HP
	KW
	Loa
	GRT

	2001
	A
	1
	2548
	1900
	40,7
	637,0

	 
	B
	1
	1000
	1341
	24,0
	346,0

	 
	C
	1
	1666
	1242
	38,3
	610,0

	 
	D
	1
	994
	1333
	27,0
	340,0

	2001
	Total
	 
	6208
	5816
	 
	1933,0

	2002
	A
	2
	1417
	1900
	40,7
	637,0

	 
	E
	2
	1800
	2414
	35,0
	368,0

	 
	B
	2
	1000
	1341
	24,0
	346,0

	 
	C
	2
	1666
	1242
	38,3
	610,0

	 
	D
	2
	994
	1333
	27,0
	340,0

	2002
	Total
	 
	6877
	8230
	 
	2301,0

	2003
	A
	3
	2548
	1900
	40,7
	637,0

	 
	F
	6
	1371
	1022
	33,8
	637,0

	 
	E
	3
	1800
	2414
	35,0
	368,0

	 
	B
	3
	1000
	1341
	24,0
	346,0

	 
	C
	3
	1666
	1242
	38,3
	619,0

	 
	D
	3
	994
	1333
	27,0
	340,0

	2003
	Total
	 
	9378
	9252
	 
	2947,0

	2004
	F
	7
	1371
	1022
	33,8
	637,0

	 
	E
	4
	1800
	2414
	35,0
	368,0

	 
	B
	4
	1000
	1341
	24,0
	346,0

	 
	G
	1
	2200
	2950
	37,0
	507,0

	 
	C
	4
	1666
	1242
	38,3
	610,0

	 
	D
	4
	994
	1333
	27,0
	340,0

	2004
	Total
	 
	9031
	10302
	 
	2808,0

	2005
	E
	5
	1800
	2414
	35,0
	368,0

	 
	B
	5
	1000
	1341
	24,0
	346,0

	 
	G
	2
	2200
	2950
	37,0
	507,0

	 
	C
	5
	1666
	1242
	38,3
	610,0

	2005
	Total
	 
	6666
	7947
	 
	1831,0

	2006
	B
	6
	1000
	1341
	24,0
	346,0

	 
	G
	3
	2200
	2950
	37,0
	507,0

	 
	C
	6
	1666
	1242
	38,3
	610,0

	 
	Total
	 
	4866
	5533
	 
	1463,0

	2007
	B
	7
	1000
	1341
	24,0
	346,0

	 
	C
	7
	1521
	2040
	38,3
	610,0

	2007
	Total
	 
	12253
	14448
	 
	3882,0


4.1.2 Effort data

Please complete the tables below for each fleet ID and append all available time-series data disaggregated by fleet if possible. Please label with (1) an asterisk if data exist but are not available (but state where they exist), (2) leave blank if no data exist at all and (3) label N/K if the existence of data is not known. 
Irish deep water trawl Fishery

Official logbooks for Irish Deep water trawlers are available from 1995 onwards. From the logbooks it is possible to determine number of days when fish has been caught. This gives a relative good estimate of fishing days.  

Irish deepwater effort: For Irish deepwater data from 2002 to 2008 a detailed metier analysis was carried out based on methodology from Davie and Lordan (2009). The metier analysis identified true deepwater as the metier 21 with the following specifications as shown in table 4.2: 

Table 4.2 details of Irish deepwater metier definition. 
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This differentiated the fleet from the shelf edge fisheries for ling, hake and greater forkbeard. For this deepwater metier, effort by rectangle is available from 2002-2009. 
Note- to work package leader: This data series and information can be transferred to case study 2 for the mixed deepwater fishery. Effort has been compiled for the Irish deepwater fleet. This fleet is identified through metier analysis and corresponds to table 4.2. 

Fig. 4.1 shows the temporal variation in Irish deepwater effort and highlights the increased activities in 2002 and 2003 with a sharp decline in subsequent years. Note that activity is concentrated during spawning season (ie March) in later years. It is important to be aware that the direct effort for orange roughy in the years after 2002 most probably is underestimated due to under reporting of orange roughy catches. 
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Fig. 4.1 Irish Effort (fishing hours) for the deepwater metier
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Fig. 4.2 Irish Effort (fishing hours) for the deepwater trips where Orange roughy was more than 50% of the total catch. 

Orange Roughy: 

The data series gives information on number of vessels participating in the deep water fishery. As example see figure 4.1. 
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Figure 4.3 Number of Irish bottom trawlers participating in deep water fisheries 1995- 2009 in ICES subareas  IVa, VI, VII, X  and XII. Exploratory fisheries and surveys also vessels targeting Greenland halibut included
The Irish deep water trawl fishery is divided in to three types of Fisheries, namely

a) A target fishery for orange roughy on peaks or canyons

b) A mixed fishery for deep water fish at flat bottom.
c) A mixed fishery targeting Greenland Halibut, north of Shetland (ICES subarea IVa) (This fishery is not included in rest of this study,)
Based on the official logbooks effort in deep water, fisheries can be divided between these three fisheries.  This is done by means of catch composition per day. 

1995-2001

There was a deep water fishery in upper slope in 1995 to 2001. The landings were dominated by P. blennoides, B. brosme and M. dyptherygia.
2001 – 2002

There was an exploratory fishery targeting H.atlanticus. The first catches were made in spring 2001. The fishery developed rapidly targeting H. atlanticus on peaks. A fishery targeting A. carbo on flat grounds also developed, (see figure 4.1 and 4.2).
2002-2004
The fisheries for H. atlanticus and A. carbo continued but landings were underreported because of reduction in quotas.

2004-2008

Fishery ceased because of reduction in quotas.

The landings data from logbooks are not reliable. However the species composition can be used in order to split effort between

· Upper slope trawl fishery

· Peak fishery for orange roughy

· Flat ground fishery targeting black scabbard.

The usefulness of this exercise can be tested on personal logbooks available from some vessels.

Table 4.3 Landings of dominant species recorded from Irish official logbooks for deep water bottom trawlers 1995 – 2008.

	 
	A. carbo
	B. brosme
	C. coelolepis+
	C. rupestris
	E. telescopus
	H. atlanticus
	M. dyptherygia
	P. blennoides++

	1995
	 
	85
	 
	 
	 
	 
	94
	321

	1996
	 
	67
	 
	 
	 
	 
	37
	45

	1997
	 
	70
	 
	 
	 
	 
	20
	390

	1998
	 
	64
	 
	 
	 
	 
	42
	541

	1999
	 
	91
	 
	 
	 
	 
	58
	869

	2000
	4
	112
	13
	 
	 
	3
	41
	722

	2001
	86
	140
	70
	 
	 
	2800
	511
	880

	2002
	195
	66
	494
	 
	 
	5159
	542
	702

	2003
	184
	55
	394
	133
	16
	362
	63
	299

	2004
	160
	28
	472
	62
	124
	206
	27
	191

	2005
	88
	33
	198
	110
	33
	98
	30
	222

	2006
	92
	17
	97
	155
	12
	38
	17
	106

	2007
	98
	19
	10
	53
	1
	28
	12
	102

	2008
	51
	14
	2
	52
	0
	7
	20
	103

	Total
	960
	860
	1749
	565
	186
	8702
	1515
	5493


+can also contain a mix with C squamosus. ++also bycatch from shelf fishery (eg hake, megrim, monk)
The total number of fishing days for Irish deep water trawlers are calculated by means of official logbooks of Fishing days per year is shown in table 4.4. All days where orange roughy is recorded counts as one fishing day. Every day when the orange roughy catch is higher than 250 kg counts as one fishing day directed towards orange roughy. This criterium would be relatively useful if the landings data in logbooks were correct. The underreporting of orange roughy started already in 2003. It is therefore necessary to use personal logbooks to make corrections. 
Table 4.4 Total number of fishing days for Irish deep water trawlers calculated by means of official logbooks. Trawlers with limited success in the exploratory phase  are excluded. 
	Year
	Vessel
	Tons
	Days total
	Days target 
	Mixed days

	2001
	A
	236
	73
	62
	11

	 
	B
	749
	100
	96
	4

	 
	C
	1562
	194
	192
	2

	 
	D
	148
	49
	44
	5

	2001
	Total
	2695
	416
	394
	22

	2002
	A
	529
	135
	112
	23

	 
	E
	302
	119
	87
	32

	 
	B
	881
	144
	132
	12

	 
	C
	2673
	198
	176
	22

	 
	D
	690
	78
	67
	11

	2002
	Total
	4547
	539
	462
	77

	2003
	A
	4
	7
	4
	3

	 
	F
	35
	194
	39
	155

	 
	E
	25
	151
	31
	120

	 
	B
	36
	65
	35
	30

	 
	C
	195
	132
	62
	70

	 
	D
	10
	16
	14
	2

	2003
	Total
	266
	364
	142
	222

	2004
	F
	15
	131
	11
	120

	 
	E
	26
	82
	13
	69

	 
	B
	8
	13
	8
	5

	 
	G
	2
	4
	4
	0

	 
	C
	148
	230
	97
	133

	 
	D
	1
	3
	1
	2

	2004
	Total
	159
	250
	110
	140

	2005
	E
	3
	4
	4
	0

	 
	B
	6
	2
	2
	0

	 
	G
	24
	16
	14
	2

	 
	C
	61
	20
	15
	5

	2005
	Total
	95
	42
	35
	7

	2006
	B
	29
	4
	4
	0

	 
	G
	7
	9
	6
	3

	 
	C
	2
	3
	3
	0

	
	Total
	
	
	
	

	2007
	B
	14
	3
	3
	0

	 
	C
	14
	1
	1
	0

	2007
	Total
	37
	16
	13
	3


 Will use file “Deepwtrawlsorted.xls”

For demersal and pelagic trawlers:-

	Fleet ID
	Trawl type (single, double etc)
	Min codend mesh size
	Effort (days at sea)
	Effort (days fishing)
	Effort (hrs fishing)
	GRT/GT of individual vessels
	KW of individual vessels

	
	
	
	
	
	
	
	

	IRBT
	Single
	2001-2008
	1995-2008
	1995-2008
	2002+
	1995-2008
	1995-2008

	FRBT
	(1)
	(1)
	(1)
	(1)
	(1)
	
	

	
	
	
	
	
	
	
	


Please cite the minimum level at which anonymised data in each field can be provided (haul/day/trip/month/year) and detail any additional relevant information here (e.g. data source – official logbooks or skippers tally books or both)

For longliners:-
Short story of Irish deepwater Longliners:

One longline vessel started fishing in the end of May 2000.  She developed a fishery for deep water sharks, tusk, ling, blue ling and mora (Mora moro) in the slopes of the Porcupine Bank and southern part of ICES subarea VI. The vessel was replaced by another vessel in 2003. The same vessel also participated in a short fishery for Greenland Halibut at the Hatton bank. The Marine Institute went out on two surveys with her in 2000 (Clark 2002). The same vessel was fishing Cod in the Barents Sea during the wintertime.

In 2001 two very sophisticated Irish longliners built in Norway were launched. They were fishing Porcupine, Hatton, Rockall, Reykjanes Ridge during summer 2001. In autumn one of the vessel was fishing in Barents Sea for Cod.  Both vessels left Irish fisheries in 2002 because the fishery was not viable.

	fleet ID
	L/L type (vert, horiz etc)
	Number of longlines
	Hook type and size
	Effort (days at sea)
	Effort (days fishing)
	Effort (soaktime)
	GRT/GT of individual vessels

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Please cite minimum level at which anonymised data in each field can be provided (haul/day/trip/month/year) and add any additional relevant information here (e.g. data source – official logbooks or skipper’s tallybooks or both). 

For netters:-

No netters are fishing deep water

	Fleet ID
	Net type (gill, trammel etc)
	Number of fleets
	Length of fleets
	Mesh size
	Effort (days at sea)
	Effort (days fishing)
	Effort (soaktime)
	GRT/GT of individual vessels

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Please cite minimum level at which anonymised data in each field can be provided (haul/day/trip/month/year) and

add any additional relevant information here (e.g. data source – official logbooks or skipper’s tallybooks or both). 
Official logbook data (catches and effort) aggregated to month and rectangle. 

4.1.2.1 How could the content, availability and quality of fishing effort data be improved for the fleets fishing your stock?

More observer trips. More personal logbooks.
4.1.3 Landings and discards data

Official landings of orange roughy are presented in ICES WG Deep 2009.

4.1.3.1 Please append all available time-series of landings and discard data, disaggregated by fleet ID where possible.

Discards in Deep water fisheries

Throughout the 1990’s, the Marine Institute in Ireland carried out trawl and longline fishing experiments, using commercial gears.  The purpose of these surveys was to obtain information on the species assemblages and the life history of individual species in the deep waters west and north of Ireland.  The data allowed for estimates of discarding from the commercial fisheries operating in the area, at that time, though no Irish deepwater fisheries then existed.  Discarding in the trawl fishery was much higher, than in the longline fishery.  Preliminary estimates of discards from the trawl fishery on flat grounds in VIa showed that 39% of the total catch was discarded (EC FAIR, 1999).  Longline discards, though less in percentage terms, were dominated by small squalid sharks, and a great diversity of these species occurs in longline catches (Connolly and Kelly, 1996, Clark 2002, Clark & al 2001)
In 2003, the Marine Institute began an observer scheme in Irish deepwater fisheries, under Article 8 of Council Regulation (EC) 2347/2002, and funded under Council Regulation 1543/2000.  This programme allows for the collection of discard data from the Irish commercial fishery in deep waters in Sub-area VII only.  Three observer discard trips were carried out in 2003, and two in 2004. The deepwater trawl fishery has been arbitrarily divided into two metiers. 
· Fishing on peaks and in canyons for orange roughy

· Fishing on flat grounds for a mixture of roundnose grenadier, black scabbard, blue ling, siki sharks and orange roughy.

The percentage discarded as a proportion of the total catch is given in Table 4.5.  Discard data by species are presented in Table 4.6.  It has been observed that the percentage of catch discarded is increasing since the beginning of the Irish fishery, by comparison with data collected at the start of this fishery in 2001 (BIM, 2002).  This is because of a decrease in the abundance of orange roughy (ICES, 2004) relative to that of the discarded species.  The high discard rate in the peak and canyon orange roughy fishery is partly explained by the slipping of entire catches that are composed of Baird’s smoothhead Alepocephalus bairdii and cardinal fish, Epigonus telescopus.  

The higher discard rate in VII for flat grounds, estimated in 2003, relative to that estimated by Connolly and Kelly (1996) for VI is due to the differing species assemblage and size structure in these areas.  In Sub-area VII, Baird’s smoothhead is more abundant, and this species is completely non-commercial.  In addition, roundnose grenadier Coryphaenoides rupestris attain smaller size in VII and thus a greater percentage of these are discarded in VII than in VI, probably due to better marketability. 

Only one Irish longliner targeted deepwater fish in the period 2000 to 2004.  This vessel has now switched to shelf fisheries.  Marine Institute studies have shown that the discard rates of deepwater squalid sharks alone, can be over 60% by weight of the total catch, depending on the depth fished (Clarke et al. 2002).  However, because fishermen avoid the depths where these species are most abundant, the discards rate is probably close to 40% of the total catch.  

Table 4.5. Total catch landings and discards from the sampled hauls. 

	
	Flat
	Peak and canyons
	Total

	Bulk catch (kg)
	85200
	44350
	134550

	Total landings (kg)
	29572
	21458
	51030

	Discard total (kg)
	50296
	22257
	77553

	Discard %
	59%
	50%
	57%


Table 4.6.  Estimated discard rate (as a  percentage of total discards) by species in the Irsih fishery in 2003

	Data
	Flat
	Peak and canyons
	Total

	Alepocephalus baiirdi
	64
	52
	60

	Coryphaenoides rupestris
	17
	15
	17

	Centroscymnus crepidater
	5
	5
	5

	Centrophorus squamosus
	4
	2
	4

	Micromisteus poutassou
	3
	0.31
	1

	Deania calceus
	2
	2
	2

	Lepidion eques
	1
	0
	1

	Mora moro
	0.31
	0.00
	0.19

	Hoplostethus atlanticus
	0.31
	0.00
	0.19

	Phycis blennoides
	0.17
	0.00
	0.10

	Epigonus telescopus
	0.16
	22
	9.54

	Others
	0.31
	0.41
	0.37

	
	100
	100
	100


4.1.3 VMS data 

4.1.3.1 Please complete the table below and append all available time-series of data or VMS plots,  disaggregated by fleet ID where possible:-

Irish VMS data is available, but there are publication restrictions and the output and format of the VMS data analysis will depend on the publication restrictions. It is hoped to obtain Scottish data for this project, however it is not known whether the data is of restricted use.  French VMS data is also available. 
	Fleet ID
	Is VMS monitoring mandatory?
	Do VMS data exist?

State years
	Are VMS data available for scientific analysis?
	If an EU fleet, has funding for VMS been claimed under the DCF?
	Have VMS data been linked with logbook or observer data?
	Have they been post-processed to identify fishing gear?
	Is a VMS footprint available for each fleet?

	IRBT
	Yes
	2000-2009

2000-2002 is incomplete
	Yes
	Not yet, Will be for the new DCF
	yes
	Yes as linked to logbook and gear is known
	It is available at Irish deepwater fleet level

	FRBT
	Yes
	2000-2009

2000-2002 is incomplete
	Yes
	
	no
	No yet, the linked needs to be done with the French logbook data
	Yes but needs to be matched to French logbook data


4.1.3.2 Please review any analyses of VMS data carried out for fleets fishing your stock.  Preliminary VMS analysis has been carried on deepwater fleets fishing in Irish water, including logbook analysis. 
Fig. 4.2 shows the VMS data whereby VMS is linked to logbook effort data based on the metier analysis described in section 4.1.2. For the VMS analysis speed was calculated from the distance and time between consecutive points. So it assumed the vessel went in a straight line between points. Fishing speeds were assumed to be >0.1 and <=5knots. The resolution for effort was 0.05 x 0.05 degrees. The resolution for catches was 0.1 x 0.1 degrees. 

Fishing activity is concentrated along a narrow depth band of the Porcupine Bank with concentrated patches along the northern and western parts of the Bank. There is no strong spatial variation over the years, however there is a strong decline in fishing effort after 2005. 
Fig. 4.4 Spatial distribution of Irish deepwater effort between 2003 and 2008 (VMS positions linked to effort data from logbook according to Irish deepwater metier 21 as described in 4.1.2). 
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Figure 4.5
Spatial distribution of Irish Orange Roughy log book landings linked to VMS  between 2003 and 2008. Note that positions are linked to daily logs and therefore position is only approximate. [image: image14.png]Latitude
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4.1.3.3 How could the coverage, availability, quality and use of VMS data be improved?
For VMS analysis, daily log book data is linked to two hourly VMS data. Accurate positions can only be obtained if the data was linked to haul by haul information. The transmission rate of every two hours might be too long to map fisheries for Orange Roughy on peaks. There is currently no clear policy on the release and or publication of VMS data.  

For a summary on the limitations of VMS data please see WGDEEP 2008 and 2009. 
Information from the vessels plotters are useful information and can complement VMS data to show more detailed spatial patterns. Images of the plotters from two of the Irish vessels are shown in figures 4.6, 4.7 and 4.8.
[image: image15.jpg]



Figure 4.6 Image of plotter of one Irish deep water trawler. Blue tracks are steaming, Zig Zag tracks are survey work. Green, red and purple tracks are commercial trawling.
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Figure 4.7 Image from plotter during direct fishery for orange roughy

[image: image17.jpg]



Figure 4.8 Image from plotter during direct fishery for orange roughy

4.1.4 Observer data

Overall note on data: There is very good observer coverage for the first 1-2 years of Irish fishery. Later data is more sporadic and mainly for years 2003-2004. During the first years data was collected and worked up by BIM. More of the early data needs to be worked up and validated especially the CPUE data. It is very important to split all observer data into ”peak” and flat bottom fishery. 
4.1.4.1 Please complete the table below on observer activity, where applicable:-

	Fleet ID
	Observer type: enforcement or scientific or both?
	If EU vessels – funded under DCF or compliance with EC Deep-water Licensing Reg?
	% of vessel trips covered
	Sampling Plan /SOP available?
	Data made available to stock assessments?

	IRBT
	Scientific
	DCF
	?
	for some
	NA

	FR-BTDWS (1)
	Not known
	Compliance with EC regulation 2347/2002
	
	Y
	Y

	
	DCF
	Funded under DCF
	
	
	


4.1.4.2 Fisheries data recorded by observers: please complete yes/no and cite time-series in the cells in the table below. Please append all available time-series data disaggregated by fleet ID if possible.:-

	Fleet ID
	Species composition of retained catch? 
	Species composition of discarded catch?


	Fishing effort details (see under 4.1.2)
	VME spps e.g.

corals and sponges etc
	PET5
spp
	Seabirds
	Marine mammals
	Turtles

	IRBT
	yes
	Yes
	yes
	no
	no
	no
	No
	No

	FR-BTDWS (1)
	Y
	Y
	Y
	Y


	Y
	Y
	Y
	not relevant


4.1.4.3 Are all species in retained and discarded catches recorded? If not please describe by fleet ID.

yes

4.1.4.4 Are species ID keys available and are they fit for purpose?

yes

4.1.4.5 Are species recorded as presence/absence, by weight or by number? Please describe by fleet ID

IRBT by weight

Not known for French fleet
4.1.4.6 Please list fishing effort details recorded by observers on vessels in each fleet.
Trawl times
4.1.4.7 Are corals and sponges recorded as presence/absence, by weight or by number? Please describe by fleet ID.

IRBT - presence /absence

French – not known
4.1.4.8 To what taxonomic level are corals and sponges identified? Please describe by fleet ID

just whether they are corals or sponges- ie Phyla for corals and class for sponge

4.1.4.9 Are coral and sponge ID keys available and are they fit for purpose? Please describe by fleet ID

IRBT- no detailed coral – or sponge id keys

4.1.4.10 Please list any PET spp captured by fleet. What details are recorded?

IRBT none

4.1.4.11 Please list seabird spp captured by fleet. What details are recorded?

IRBT none

4.1.4.12 Please list marine mammal spp captured by fleet. What details are recorded?

IRBT none

4.1.4.13 Please list turtle spp captured by fleet. What details are recorded?

IRBT none

4.1.4.14 How could observer coverage, availability and quality of observer data, and the use of data be improved?
For IRBT the fishery has ceased.

4.1.5 Fishing footprint    

4.1.5.1 Does a spatial and temporal fishing footprint of effort exist for each of the fleets fishing your stock?

yes
4.1.5.2 If so please describe the data used (VMS, logbook data etc) and include the latest charts.

There are several fishing foot prints available for this case study and these are overall deepwater effort and landings of Orange Roughy by statistical rectangles. Both data sets were also linked to VMS data since 2003 to increase the spatial resolution. 

International deepwater effort data for ICES subareas VI and VII by rectangle can be amalgamated from the participating countries and mapped. This might be best suitable for case study 2 (mixed deepwater fishery in VI and VII once a common approach to metier definition and effort has been agreed. Irish deepwater effort by year and rectangle is appended. In order to obtain higher spatial resolution, this effort data has been linked with VMS for 2003 to 2008 for the Irish deepwater fleet and is shown in fig.4.4.  
For the French and Irish fleet there are landings of Orange Roughy by of statistical rectangle data available from 2000 to 2008.These are shown in figure 4.9.  For a higher spatial resolution there are catches of Orange Roughy linked to VMS data for Irish landings for 2003 to 2008. These are shown in 4.5. 
A compiled deepwater fishing footprint for the area combining data from the different deepwater fisheries will be carried out within the Deepfishman project. 
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Figure 4.9 Landings of orange roughy by statistical rectangle for French and Irish fleets 2000-2008

4.1.5.3 How has the fishing footprint changed over time for each fleet

As described above, Orange Roughy is caught in two different types of fisheries and the spatial distribution of catches depends on the fishery that it is exploited in. While it can be caught as a bycatch in the mixed deepwater fishery, a large proportion of landings derive from a directed fishery which targets Orange Roughy spawning aggregation. This fishery is closely associated with seamounts and other bathymetric features and consists of isolated subpopulations. In this fishery, catch rates decline when isolated aggregations have been fished out and increase when new features are targeted. The distribution of catches by statistical rectangles reflects this highly mobile fishery where concentrated catches were taken from particular locations around the Porcupine Bank in 2002 and 2003 with catches up to 1200 tons being recorded from single rectangles in one year. Subsequently the fishery appears to have moved location. Management areas were introduced for Orange Roughy protection, and there are only small catches reported from the rectangles that overlap with the boxes once this management measure was introduced.

4.1.5.4 Is there any information on the distribution of fishing effort by depth strata? If so please describe trends with time.

The spatial resolution of logbook and VMS has not been high enough to make firm conclusions. 
Data was compiled from observer data and personal logbooks and plotted against time in figure 4.10. and show the depth range of the different fishing methods and the change in depth distribution over time. Most data is from a 2001 data sets. Data suggests that the depth range of the flat fisheries was wider in the earlier part of the fishery (2001) with some fishing occurring shallower than 1000m, while in the later part of the fishery (2003 onwards) fishing on the flats was restricted to below 1000m depth. Haul depth of peak fisheries ranged mainly between 800 and 1400m and there is no indication from the data that this changed over time. 
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Fig. 4.10 Depth distribution of fishing hauls through the fishing period 2000 to 2005 (data from pers. Logbooks and observer data)
4.1.5.5 Please describe highest level of resolution and lowest level of disaggregation available for data of position of  fishing recorded in logbooks. 

Official logbook data has the spatial resolution of statistical rectangles,

VMS plots are gridded to 0.1 degree for plots linked to catches and gridded to 0.05 degree for positions linked to effort. The data will be available in map form for dissemination, 

Raw VMS data is available for scientific analysis but cannot be disseminated in raw format. 
Personal logbook and observer data is available at lat and long level with some entries having the name of the peaks specified only. This data is can be used for scientific analysis but is not available for dissemination in disaggregated form. 
4.1.6 Abundance indices derived from commercial catch and effort data    

4.1.6.1 Please list available abundance indices indicating which are and which are not used in assessments. 

a.) French CPUE data from area VI used in assessment in DeLury constant recruitment model and Schaefer production model (Basson 2001) This CPUE series was presented for the ICES  Deep Water Study Group  in 2000 (ICES 2000). The study group filtered the data by information on different fleets and on target species and presented a data series of 8-9 years . 

This CPUE series was used by (Basson & al 2002) and the assessment is heavily dependant on the time series and the filtering of data made in the ICES Deep water study Group in 2001.
For more details on assessments using CPUE please see section 2. 
b.) French CPUE data from area VII was used in the same models but considered unreliable due to aggregation behaviour. This CPUE series has now been revised but are not used for assessment yet. 
Irish CPUE on mixed fishery: This timeseries has not been used in any asessements in any ICES working group. Hareide  (2003 (Working Document)) used this series for a simple depletion model. The time series clearly give indications on Irish CPUE on directed fishery and has not been used in assessments, please see below for details on the data series. 
4.1.6.2. Please include tables and figures of all available indices and append data at the lowest disaggregation level possible (ideally haul by haul)
French Orange Roughy CPUE in VI 
[image: image27.emf]
Fig. 4. 12 French 2006 cpue series (VIa) for 400–600 kw power vessels (open triangles) and for

1400–1600 kw vessels (solid squares). The line is a smooth curve through the latter series (from ICES 2009).
French orange roughy fishery in subarea VII.

The French trawlers landed almost 15,000 ton of this species from sub-area VII in the period 1989 to 2001. The French CPUE declined dramatically from a level of 300 kg per hour to 100 kg per hour in 1995. Then the CPUE increased to a level of 250 kg and stayed at that level until 2001 which is the end of the French time series (Figure 4.20). The increase in the CPUE can be explained by changes in fishing patterns, discovery of new grounds or that only the most skilled vessels continued in the fishery. Basson & al 2002 concluded that this CPUE time series did not reflect the stock size of orange roughy in sub-area VII. 
There are reasons to believe that the increase in CPUE after 1995 can be explained by increased experience on peak fishing and that only the vessels that had gained these skilled continued in the fishery. 

Irish orange roughy fishery in subarea VII.

Catch and landings

During interviews of skippers, catch and landings data were collected from all Irish trawlers participating in the fishery in 2002 and 2003. Personal logbooks from 2 vessels were collected. 

Catch per unit of effort

One personal logbook contains information on catch of all species landed per haul. There is no information on fishing time, depth and positions. The logbook from the other vessel contains catch per haul, positions depth and approximate towing time. Observers from BIM (Irish Sea Fisheries Board) collected data from the fishery in 2001 and  2002. From these observer trips we have information on landings per day and number of hauls per day.

4.1.6.3. Please describe how the indices are calculated. Are they standardised and if so please describe method used.

When trawling on peaks the vessel shoot their gear in a position approximately 2  nautical mile away from the peak. The warps are shot out until the depth sensor on the trawl shows the correct depth which should be approximately the depth of the top of the peak. The trawl is towed pelagic towards the peak. When the trawl comes close to the peak the bottom is seen on the sensor. When the trawl is over the top, the speed is reduced and warp is immediately shot out. The trawl then slides down along the slope of the peak. After approximately 10 minutes the trawl is hauled to the surface. The vessel is then 1- nautical miles way from the peak. The whole operation takes 1.5 to 2 hours. During this time the trawl has only had bottom contact for 10 minutes.

The time of effective trawling is normally the best way to determine effort in a trawl fishery. Also, information on engine power and trawl opening is important information for the determination of the effort for each vessel. In the peak fishery for orange roughy, the trawl is often fast on the bottom and also sometimes lifted over coral and rocks.  If the trawl got stuck or it missed the right position on the peak, the trawl was hauled up and the vessels steamed. 

Trawling time, therefore does not give any good indication of effort. Consequently, only catch per haul is used in our analysis.
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Figure 4.13 Image from plotter during direct fishery for orange roughy
The catch result for each haul is very varied. The reasons for this are many. The performance of the trawl can be influenced by tide and weather; the behaviour of the fish concentrations is very unpredictable and normally many unsuccessful hauls are made for each successful haul.

The data from BIM can be broken down to average catch per haul per day. (We have information on the catch and number of hauls per day) The information for most days allows us to distinguish which hauls are performed on peaks and which are taken on flat seabed.

The personal logbooks can be broken down to catch per haul. To be able to combine with the BIM data the personal logbook data is calculated as average catch per haul per day. (Catch per day/number of hauls).

Only hauls conducted on peaks are used for the orange roughy CPUE for the directed fishery. All hauls from personal logbooks can be divided into fishery on peaks or on flat ground. The same can be done with the BIM data. There are some days where the numbers of hauls on peaks can not be determined and information from these days is discarded.

Landings and catches

Total Irish landings from ICES sub-area VII is estimated to be 6951 tons for the years 2001 -2003 combined. (Table 4.5) In addition it is estimated that approximately another 500 tons have been lost because of burst codends and also discards because of bad quality or damaged fish. Discards of undersized fish is almost negligible. The total Irish catches in sub-area VII are thereby estimated to be 7500 tons during the years 2001, 2002 and 2003.
Catch per unit of effort (CPUE) Irish trawlers in directed fishery for OR.

The results from the private logbooks showed that the catch per haul varied between 0 kg and 48,000 kg.  Of the 1,781 hauls conducted on the peaks targeting orange roughy, only 7 gave more than 10,000 kg per haul (0.39%) see fig. 4.15-4.20. 

The Catch per unit of effort (CPUE (Average catch per haul per day)) increased during the first year of fishing (2001). The CPUE peaked in spring 2002 when the highest CPUE was recorded (48,000 kg per haul per day).  Since that time the CPUE has decreased. After September 2002 there has been no fishing day in our material with an average catch per haul over 5000 kg. The very large hauls that are known to occur in the New Zealand fishery  (eg 80 T as reporetd from NZ) have not occurred or were very rare, which suggest than fish concentrations are smaller in the ICES area. 
The CPUE shows that there is seasonal variation in the orange roughy fishery.  The fishery peaked in March 2002. This coincides with the spawning season for orange roughy. During the summer of 2002 big hauls were made regularly. The fishery in August September 2002 was the time when the highest single catch in our material was registered.  The fishery peaked again in March 2003, but on a very much lower level than in 2002.

In Figure 4.14 the average catch per haul per month is shown. The average catch per haul in March 2003 was only 24% of the average catch per haul in March 2002. These results are also shown in table 4.9. The average catch per haul was 641kg in 2001, went up to 848kg in 2002 and decreased to 199kg in 2003. The CPUE values in 2001 only represent the second half of the year and was increasing up to the end of the year. The main reason for this increase is probably that the skippers were becoming more experienced.  The reduction of CPUE from 2002 to 2003 was 76%. 
The CPUE from fishery on flat ground was also worked up. The data was scarce for this fishery (Table 4.10). Only since the second half of 2002 has this been a regular fishery. Before that most vessels preferred to fish on the peaks for orange roughy as the target fish. The flat ground CPUE was used as abundance index in the depletion model. The calculation of initial biomass gave the same result as the CPUE from the peak fishery (Figure 4.21).

Table 4.7 Estimated Irish landings (tons round weigth)  from ICES Sub-area VII 2001 -2003
	 
	 
	 
	 
	 

	Year
	Tons 
	Data sources
	 
	 

	2001
	2477
	Official data
	
	

	2002
	3462
	Pers. logbooks and interviews

	2003
	1013
	Pers. logbooks and interviews
	 
	 

	Total
	6951
	 
	 
	 


Table 4.8 Estimated Irish landings (tons round weigth) by month 2002 -2003, 
	 
	 
	 

	 
	2002
	2003

	1
	
	49

	2
	10
	57

	3
	1011
	422

	4
	201
	58

	5
	593
	108

	6
	
	143

	7
	15
	98

	8
	961
	40

	9
	174
	14

	10
	231
	18

	11
	155
	7

	12
	 
	 

	Total
	3352
	1013


Table 4.9 Orange Roughy. CPUE (Mean catch (kg) per haul, per month) for target fishery on seamounts, for the years 2001 - 2003. 

	 
	 
	 
	 

	 
	2001
	2002
	2003

	Jan
	
	
	115

	Feb
	
	51
	130

	Mar
	
	2128
	516

	Apr
	
	765
	105

	May
	
	3080
	206

	Jun
	
	
	289

	Jul
	298
	169
	142

	Aug
	669
	1646
	136

	Sep
	
	528
	146

	Oct
	1131
	155
	122

	Nov
	1224
	269
	86

	Dec
	 
	154
	 

	Per year
	641
	848
	199


Table 4.10 Orange Roughy. CPUE (Mean catch (kg) per haul, per month) for target fishery on flat ground, for the years 2001 - 2003.

	
	
	
	

	Month
	2001
	2002
	2003

	Jan
	 
	 
	17,3

	Feb
	 
	
	63,8

	Mar
	 
	
	44,3

	Apr
	 
	
	23,8

	May
	 
	
	13,8

	Jun
	 
	
	26,3

	Jul
	21,3
	160,0
	3,9

	Aug
	27,9
	
	4,6

	Sep
	 
	26,5
	15,7

	Oct
	 
	20,5
	

	Nov
	 
	75,0
	35,0

	Dec
	 
	15,0
	44,0
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Figure 4.14 Orange roughy CPUE (mean kg/haul per months) for target fishery on seamounts in ICES area VII 2001 - 2003. 
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Figure 4.15 Orange roughy CPUE (mean kg/haul per day) for target fishery on  peak (53°N) in ICES area VII 2001 – 2003. (peak1)
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Figure 4.16 Orange roughy CPUE (mean kg/haul per day) for target fishery on  peak (54°N) in ICES area VII 2001 – 2003.(peak2)
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Figure 4.17 Orange roughy CPUE (mean kg/haul per day) for target fishery on  one single peak  (53°N) in ICES area VII 2001 – 2003.(peak3)
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Figure 4.18 Orange roughy CPUE (mean kg/haul per day) for target fishery on  53°N) on one single peak in ICES area VII 2001 – 2003.(peak4)
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Figure 4.19 Orange roughy CPUE (mean kg/haul per day) for target fishery on  (51°N) in ICES area VII 2001 – 2003 (peak5)
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Figure 4.20 Orange roughy CPUE (kg/ hour) for French target fishery in ICES sub-area VII  1991-2001
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Figure 4.21 Irish Orange roughy CPUE (kg/ hour) for Irish flat fishery in ICES sub-area VII  2001-2003
French CPUE data in VI and VII

The French Deep water fishery was conducted on flat grounds. In the late 1990’s the French skippers started to target orange roughy on peaks and hills. They did not use the New Zealand fishery strategy described in 4.1.6.3, but were trawling along the basis of the seamounts were the conditions for trawling were easy. This trend is reflected by the increase in CPUE for the years after 1997 as shown in Figure 4.20. In Sub area VI the seamounts are much easier to trawl than the seamounts in Subarea VII. This is the main reason why orange roughy was fished down in Subarea VI in the 1990’s.  The French trawlers were not equipped for peak fishing and therefore they were not able to exploit the whole stock of Orange Roughy in subarea VII. From 1994 or 1995 basically one single vessel was able to fish in VII. When the Irish fishery started, New Zealand skippers were hired in and the vessels were equipped with net sensor.  There is also a socio-economic factor that plays an important role. The French trawlers were careful not to flood the marked with big landings of Orange Roughy and therefore landings were held on a relatively low level. 

4.1.6.4 Please describe strengths and weaknesses of each index and if not used in assessments please explain why.

Commercial CPUE series can be used as abundance index for fish stocks. It should however be treated carefully. Orange Roughy is a species with schooling behaviour. This type of behaviour can lead to a relatively stable CPUE even if the stock is declining. This is because the fishermen target the abundant schools and thereby maintain their catch per unit of effort until the last school is killed. This is also true for orange Roughy in sub area VII. However the fishermen are very seldom able to detect the schools by the echo sounder. Therefore they are not able to target the schools directly. It is also known that the skippers become more experienced and therefore their effort is more effective with time. These two factors lead to an overestimation of CPUE at the end of the period, rather than in the beginning.

When the fishery began the peaks fished for orange roughy were covered with coral according to skippers records. Much of this coral is now destroyed.  This has led to a more effective fishing. Most skippers say that it is much easier to trawl the peaks now then at the start of the fishery. The trawl is now less likely to get stuck or torn. This may have an effect on our CPUE series. An average trawl haul is more effective than an average trawl haul at the beginning of the fishery. If this is true the value of the CPUE is overestimated at the end of the investigated period. Hence the initial biomass is also over estimated.

The damage to the coral could also result to the orange roughy leaving the seamounts because their natural habitat is changed. The question is then: where should they go? There has been no evidence of increased catch rates in other areas, or on other seamounts. Neither are there any signs that the orange roughy have moved out on flat ground. The CPUE from fishing on the flat does not indicate that there has been any increase in abundance on these grounds. Some skippers suggest that the fish has moved deeper or have migrated pelagic to other areas.  There is no evidence to support this suggestion.

4.1.6.5 How can these indices be improved and are there any potential new indices that can be used in assessments.

The indices from Irish trawlers can only be improved by getting hold of commercial vessels private logbooks. This has been impossible during last years because of fear of being reported for misreporting. 

4.1.7 Information and data made available by fishers, fisher organisations or other stakeholders. 

Described in previous sections
4.1.7.1 Please describe any existing data collection programmes in place.

For FRBT it is necessary to consult IFREMER

For the Irish data: 

Observer data from the developing phase of the fishery (BIM observer data)

Personal logbooks from Irish skippers 2001 – 2003

Official Logbooks 2001- 2009

Observer data 2003 and 2004

Commercial survey data 2004

Scientific acoustic survey 2005

There is no ongoing data collection from fishery with the exception of the annual Irish Deep Water survey (2006-2009)
4.1.7.2 Please list the data and information for each fleet ID and describe if/how it has been used in monitoring and/or assessments. Please append the data at the lowest level of disaggregation possible.
As 4.1.7.2. Irish observer data and or personal logbook data has not been used in assessment
4.1.7.3 How could fishers play a stronger role in providing data and information for monitoring and assessments?
A workshop for deep water skippers from different parts of the world were organized in Cape Town in May 2008. (FAO 2008) The skippers discussed this subject and gave these statements:

· There has not been enough emphasis on the importance on data collected by the industry, industry experience in operational and industry-executed research. In many cases, these data cannot be collected by anyone else (e.g. in new/exploratory fisheries and in the high seas in general).

· Fishing vessels should collect and provide fine-scale operations data to a secure source. Failure to observe the conditions of a licence should result in cancellation of the licence. The process should be fully inclusive (i.e. all vessels participating in a fishery) and transparent subject to appropriate safeguard of intellectual property (IP). In addition, licensing should be subject to resource availability. It was noted that if fishers refuse to give data, it may be because of lack of confidence in the governance of the fishery. 

· Crews are, and can be trained, to collect data and in many cases do it exceedingly well. It was agreed that deep-sea fisheries could develop quickly and it should be obligatory that industry is involved in data collection and assessment from the start, as well as be given the opportunity to participate in the development of management plans.

· In addition capability of dedicated research vessels for investigation of deepwater fisheries is often inadequate. Further, scientific fishery research is not always relevant or adequate, particularly for deep-sea fisheries. Experience has shown that ‘scientific’ research in these fisheries often has uncertain results, which emphasizes the great need for cooperation between scientists and industry in the design and implementation of surveys.

· Observers. Biological observers are useful for data collection on commercial vessels, but this kind of work can also be carried out by trained members of crew. Third party observers can also be useful to audit information collected by the crew and the performance of data collectors. All fishing vessels should freely allow observers. 

4.1.8 Fisheries data in general

4.1.8.1 Are there any aspects of fisheries data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers.
The misreporting (ie overreporting prior to TAC and underreporting post TAC) of orange roughy makes it difficult to get reliable fishery data  

4.2 Fisheries-independent survey data
4.2.1 Please complete the table below for any surveys that are currently carried out or have taken place in the last 10   years and append all available time-series abundance, length and age data at the lowest level of disaggregation  possible (ideally haul by haul for catch and effort data):-

	Country
	Name of survey
	Name of vessel (RV or commercial?
	Gear used: trawl, acoustic etc
	Time of year 
	Frequency

&

duration
	Time-series

Available
	Cover entire stock area?
	If EU country, is DCF funded?

	Scotland
	
	Scotia
	Bottom Trawl
	Q3
	Every second year
	Yes from 1996
	No
	yes

	Ireland
	Irish deepwater survey programme (1990s)
	Various commercial vessels
	Bottom trawl
	various
	1992, 1993, 1995, 1996, 1997
	Different vessels and changes in methodology 
	no
	no

	Ireland
	Irish deepwater survey
	Celtic Explorer
	Bottom trawl
	Q3
	Every year 2006-2009
	Yes but only short
	No
	yes

	Ireland
	
	Mark Amy
	Trawl, acoustic
	Q1
	2004
	
	No 
	

	Ireland
	
	Celtic Explorer and mark Amay
	Trawl, acoustic
	Q1
	2005
	
	
	


4.2.2 For each survey please:-
· Describe main aims 
· Describe the survey protocol and include map of survey grid
· If survey does not cover entire area of stock – please explain why.

· Document gear selectivity where appropriate

A.) Irish deepwater trawl surveys on flats 2006-2009:
The surveys aim to collect biological data on the main deepwater fish species and invertebrates along the continental slope in VI and VII north. 

Fishing tows were carried out at four depths, 500m, 1000m, 1500m, and 1800m in three distinct areas. The effective fishing time, from when the net touched the bottom, was set at two hours. Tows were carried out along the depth contour. At each station the entire catch was sorted to species level and weighed. Full biological sampling, i.e. length, weight, sex, maturity, and age, was carried out on specific commercial species. Additional biological sampling, without age, was carried out on an ad-hoc basis on other species. 
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Figure 4.22 Irish positions of survey trawls for the years a.) 2006; b.) 2007; c.) 2008 and d.) 2009. 

Describe survey gear used in detail

The survey gear is a Jackson BT184 deepwater trawl with heavy groundgear, and Scanmar net monitoring sensors. The floats were 11” titanium floats, but these have now been changed to 8”. 

If survey does not cover entire area of stock – please explain why
The survey fishes the continental slopes only and doesn’t cover the seamounts and other elevated bathymetric features associated with spawning migration of orange roughy. 
B.) A.) Orange Roughy Acoustic Surveys: 

Describe main aims 

The main focus of these pilot surveys was to acoustically survey orange roughy (Hoplostethus atlanticus) spawning aggregations, determine the spawning stock biomass and collect biological data. .

Describe the survey protocol and include map of survey grid

In total, 7 commercially fished and one  ”pristine” area were investigated during the survey. Of the commercially fished areas 6 were made up of seamounts or hill features and one flat seabed area. The areas are shown in fig. 4.23.
Describe survey gear used in detail 
The survey used a combination of acoustics to id marks, trawls to sample fish populations and ROV techniques for Video capture. Full methodology can be found in O’ Donnoll et al. 2007. 
If survey does not cover entire area of stock – please explain why.

The survey covered selected peaks and flats in area VI and VII. The peaks were selected based on the information from BIM observer data form 2001 and 2002 and from information from active skippers. All the commercial exploited clusters of  peaks were  investigated.  
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Figure 4.23 Areas surveyed during the 2005 Acoustic Orange Roughy survey
4.2.3 Are the survey data used in assessments? If so please describe how. If not please explain why.

Acoustic biomass estimates were presented to WGDEEP  2006, however there was uncertainty about target strength and the estimate was not considered reliable. For more details on this, please refer to the assessment review in section 2. 

4.2.4 Please identify strengths and weakness of each survey and identify if and how they could be improved.

Regular trawl surveys do not cover seamounts and therefore the main concentrations of orange roughy will not be registered. The indices from regular deep water trawl survey could however be a good indications for the relative size of the total stock. This needs to be more investigated.

Acoustic surveys are difficult to carry out successfully because of greater depths, steep slopes, and the fish aggregations that are close to the bottom. Orange Roughy also have low target strength and are therefore not easy to detect.

4.2.5 If any surveys have been terminated within the last 10 years please explain why.

The Irish Depwater  trawl survey will be terminated in 2010, if EU funding is not received. 

4.2.6 Are any new surveys being considered? If so please describe.

An international deepwater trawl survey for V-VII is proposed for funding under the new DCF. The proposal can be found in the ICES PGNEACS 2009 report (ICES 2009). 

4.2.7 Please append any survey abundance indices available for your stock (tables and figures) and comment on their strengths and weaknesses and how they could be improved.
Juveniles and adult orange roughy are consistently found in the 1000 to 1500m band of the Irish deepwater survey, in particular on the northern edge of the Porcupine Bank and northwest of Ireland. The Distribution of both juveniles <23cm and adults >23cm are shown in fig. 4.24. 

A cpue has been worked out for the 1000-1500 depth band for both size categories and is shown in fig. 4.25. Although the values between years are comparable, the variance for the estimates is high. Further data exploration, such as disaggregating the CPUE by area is necessary to assess whether the deepwater survey could provide a tool for monitoring juvenile and or adult abundance. 
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Fig. 4.24
4.2.8 Are there any aspects of fisheries-independent survey data (quality, temporal and spatial extent, time series,   availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide  timely fisheries advice to managers.
Survey data has not been used for indicators or indices so far as there is no time series that covers the stock or all aspects of life history. In the trawl survey, mainly juveniles are picked up. Survey data will be further explored during this project. 
[image: image67.emf]
Fig. 4.25 CPUE by weight (kg/hour), left panel and by number (no/hours), right panel for adults, upper panel and juveniles (<23cm) lower panel, of Orange Roughy caught at the Irish deepwater survey 2006-2009 in the 1000-1500m depth band. Error bars are 1SD. 
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Fig. 4.26 Length frequency of Orange Roughy caught at the Irish deepwater survey 2006-2009
4.3 Biological data for your stock

4.3.1 Please complete the table below for each fleet/survey inserting in each cell the time series of data available, if quarterly (q) or annual (a), and if collected by observers (O), by market sampling (MS) or both (OMS). Please append all available time-series of quarterly and annual data.

	                   
	Retained or Survey
	Discarded

	Fleet ID/

Survey ID
	Length comp.
	Age

comp.
	Sex comp. 
	Length &

weight at age
	Maturity comp.
	Length comp.


	Age comp.
	Sex comp.
	Length &

weight at age
	Maturity 

comp.

	Irish deep water surveys
	a
	
	a
	
	a
	
	
	
	
	

	Scottish surveys
	a
	
	a
	
	a
	
	
	
	
	

	Irish 

observer data
	a
	
	a
	
	a
	
	
	
	
	


4.3.2 For the most recent assessment, how was total international catch data raised from fleets and what are the strengths and weakness of the current raising regime?

Not relevant

4.3.3 If age data are available please describe the age determination materials and methods used
Orange roughy were sampled at-sea aboard commercial deepwater trawlers fishing on the Porcupine Bank. Fish were selected during several hauls and intended to cover as broad a size/age range as possible, hence the sample length distribution was not representative of the catch. Otoliths were removed and stored in pairs dry. In the laboratory, one otolith was sectioned longitudinally. The left otolith was consistently chosen for sectioning, but if this was chipped, broken or calcified then the right otolith was chosen (Tracey and Horn, 1999). Otoliths were prepared and sectioned using the New Zealand (NIWA) method described in Appendix 1 of Tracey and Horn (1999). A complete instruction sheet for this process may be obtained from Peter Marriot at NIWA, Greta Point, Wellington, New Zealand. In summary, the desired sectioning axis was drawn on using a fine pencil. The entire otolith then was fixed in an individual block of transparent epoxy resin. The section was cut using twin blades on a slow-speed jewellers saw at about 1800 rpm. The blades were separated with a card spacer made to provide the desired section thickness of about 300 microns. Sections then were permanently mounted on microscope slides using a cover slip and more resin. Counting the number of zones, and deriving an estimate of fish age can be a relatively qualitative process and relies heavily on the experience and training of the reader. We followed the protocol developed by NIWA (Tracey and Horn, 1999), which is considered to provide rigorous results subject to this caveat and is summarised below. Standardised otolith terminology (Secor et al., 1995) was used throughout. Annual growth increments are referred to as ‘zones’, and in sectioned otoliths appear opaque when viewed with transmitted light. The opaque area representing the first year of fish life is referred to as the ‘primordium’. Mounted otolith sections were examined under a binocular microscope with illumination by transmitted light and at 40X magnification. Varying the angle of a rotating polarising filter helped to clarify the zonation pattern.  

4.3.4 How have ages been validated?

Staff was trained in Australia /New Zealand.
4.3.5 Are the age data considered to be reliable?

Yes but not precise

4.3.6 Has there been any ageing workshops for your species? If please review outcomes.

Yes but not for this area.

4.3.7 Are there any aspects of data (quality, temporal and spatial extent, time series, availability, accessibility, flow) that  [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers.
· There is limited possibilities to collect data from the Irish fishery since it has been closed.

· This fact makes it not so relevant to collect any data, and funding for such activities may not be available in future.
· The Irish Deep Water Survey has a potential to provide good time series both on Orange Roghy and other deep water fish species.

4.4 Ecosystem, biodiversity and VME data (see footnote 1 on page 2 for definition of VME)
4.4.1 Background information

4.4.1.1 Please list the known ecosystem types in your stock area (include maps if available). 

Corral

Seamounts

Flat bottom, gravel

Flat bottom, clay 
Details are given in the case study environmental review.
[image: image52.emf]
Fig. 4.27 Distribution of deepwater Lophelia reefs in the North East Atlantic and wider

(ICES, 2008 reproduced from Freiwald, 1998).
4.4.1.2 If these are not known, are there any research programmes currently underway to identify and delineate ecosystems in your area? If so please describe.
Several current and recent project have been conducted to map vulnerable habitats in ICES area VI and VII

· Irish Seabed survey-multibeam mapping project – sea mounds were identified through post analysis and preliminary data is published in Dorschel 2008. 
· Irish and British authorities are conduction mapping, ROV and interdisciplinary surveys on the offshore banks to identify VMEs for SAC designation.  ECOVUL surveys by Spain are conducted around the offshore banks for habitat mapping and ecological/fisheries studies. Some of the data relating to these projects are presented in WGDEC 2008.   

· The current FP7 project ”coral fish”studies the interaction between corals and fish in the NEA. Project surveys have using ROVs have revealed the existence of extensive and largely pristine coral reefs on upper slopes and summits of the sea mounds belonging to Arc Mound Province on the southern Porcupine Bank.

4.4.2 Data available in support of ecosystem based management.

Fishery data 

(This report)

Socioeconomic data 
(This report)

Bottom Habitat
Irish 
seabed mapping program

Benthos fauna
Irish Deep water surveys (2006-2009), Ecovul, national surveys (availability of data from these programmes for the project needs to be checked).
Coral
Irish, French, German and Dutch ROV surveys, (availability of data from these programmes for the project needs to be checked)
4.4.2.1 Please complete the following table where data are available and append all available time-series data at the lowest level of disaggregation possible: 

	Marine Strategy descriptor
	Data in support of ecosystem based management
	Data source(s)
	Are there any data issues?

	(1) Biological diversity
	Species assemblage composition
	Invertebrate and fisheries data from the Irish and Scottish  deepwater surveys, 
	Irish data has not been published yet- Scottish data would need to be acquired. 

	
	VME -spatial distribution
	WGDEC, INSS, 
	

	
	VME – species composition
	WGDEC, Coralfish
	

	
	Fishery interactions with VMEs
	Coral Fish
	

	
	Presence of PET – spp
	
	

	
	PET – population biology
	
	

	
	PET – fishery interactions
	
	

	(2) Non-indigenous species
	Invasive
	SAHFOS CPR data for plankton (Edwards 2008)
	

	
	Introduced
	
	

	(3) Populations of commercially exploited fish and shellfish
	Addressed in Sections 1, 3, 4
	Fisheries dependant data – WGDEEP, fisheries independent data from the Irish and Scottish  deepwater surveys
	Data from Irish deepwater survey will be worked up for this project

	(4) Food webs
	Data on prey, predators.

Fishery impacts on prey/predators abundance, addressed in 4.4.4
	Deepfish project report

link
	Data published, any additional raw data  needs to be obtained from the Deepfish report

	(5) Eutrophication
	
	
	

	(6) Sea-floor integrity
	Addressed in 4.4.5 and 4.4.7 below
	
	

	(7) Hydrographical conditions 
	Submitted to ICES, trends published in ICES climate status report
	ICES webpage for archived hydrographical data (www.ICES.dk),  MI webpage (www.marine.ie) for raw buoy data, also BODC for hydrographic data requests. Oceanograhic trends published in the ICES climate status report
	

	(8) Contaminants in waters/ecosystem
	Any data on levels of e.g. metals PCBs
	
	

	(9) Contaminants in fish and other seafood
	Addressed in 4.6.6 below
	
	

	(10) Properties and quantities of marine litter
	
	
	

	(11) Introduction of energy, including underwater noise
	
	
	


4.4.2.2 Where data are available please describe, review and append4.

Ecological and hydrographical data trends are summarised below: 

4.4.2.3 In the area inhabited by your stock are there any research initiatives related to climate change? If so please review (Descriptor 7). 
There are research initiatives in Britain and Ireland to look at localised impacts of climate change to the west of the British Isles. Irish results have been published in the Irish Ocean climate and ecosystem status report, 2009 (Nolan, Gillooly, Whelan, eds. 2009).Most upto date Scottish results can be found in Baxter et al.eds, (2008). Regional climate research findings are compiled for the North Atlantic and published in the annual ICES climate status report (ICES 12008) which has several base stations in the study region- the salient points are summarised below in 4.4.2.5: 

4.4.2.4 Has there been any baseline studies on ecosystems in your stock area? If so please describe.
Climate and hydrography has been monitored through longterms oceanographic stations such as the Ellet line – published in the ICES annual climate status report and described in 4.4.2.5. Zooplankton and phytoplankton has been monitored through CPR data- published in the SAHFOS ecological status report (Edwards et al. 2008) and the Zooplankton status report (ICES 2008), the main trends are summarised in 4.4.2.5
4.4.2.5 Are you aware of any major changes e.g. regime shifts, in ecosystems in your stock area? If so please review. 

No mayor regime shifts (comparable to eg the North Sea regime shift) have been detected in the study area. Following changes in the ocean climate are highlighted in the 2008 ICES climate status report (Holliday et al, 2009): The upper layers of the North Atlantic and the Nordic Seas were warm and saline in 2008 compared with the long-term average. Since 1975, the upper Rockall Trough (0-800m) has been warming at a rate of 0.027°C year−1 and is becoming saltier at a  rate of 0.0024 units year−1 (see fig. 4.29) 
[image: image53.emf]
Figure 4.28  Rockall Trough. Temperature (upper panel) and salinity (lower panel) for the upper ocean (0–800 m).

The salient points of the longterm trends of the intermediate and deep waters in and close to the study area are:

· The deep waters of the Nordic seas (Greenland, Iceland, and Norwegian Seas) are all warming.

·  In the deep layers of the Faroe–Shetland Channel temperature has increased since 2000, but still remains lower than the highest temperatures observed in the 1950s, 1960s, and early 1980s. 

·  The intermediate water masses in the Rockall Trough, ie the core of the deep Labrador Sea Water at 1800–2000 m have experienced a persistent cooling and freshening since the seventies (beginning of timeseries) and were accompanied by a gradual increase in density and depth ( Fig. 4.29). 
[image: image54.emf]
Fig. 4.29  Rockall Trough. Temperature (upper panel) and salinity (lower panel) of Labrador

Sea Water (1800–2000 m. 

In addition , a recent publication on climatic influences of waters around Ireland state that sea surface temperature (SST) time-series collected in Irish waters between 1850 and 2007 exhibit a warming trend averaging 0.38C with the strongest warming occurring since 1994,  and the warmest years in the record being 2005, 2006, and 2007. Temperature variation most closely corresponds to the Atlantic Multidecadal Oscillation (AMO).Interannual variability in Irish SST records is dominated by the AMO, which, currently in its warm phase, explains approximately half of the current warm anomaly in the record. The underlying warming trend compares well with the global greenhouse effect warming trend (Cannaby and Husrevoglu, 2009).
Following changes on Zooplankton and Phytoplankton have been documented in the SAHFOS ecological status report 2007 /2008 (Edwards et al. 2009): 

· In terms of an ecological response to climate change, there has been a large increase in phytoplankton biomass since the late 1980s and the 2007 phytoplankton color index was above the longterm average (1958-2007). Zooplankton biomass in the NE Atlantic in 2007 was below the longterm average (1958-2007). In addition, there has been a progressive increase in the presence of warm water subtropical zooplankton species into the more temperate northeast Atlantic region, with an accelerating trend in the last five years, (Fig. 4.30). 

· In relation to indictors of biodiversity there has been an overall increase in biodiversity of phytoplankton and zooplankton species following an increase in ocean temperatures in particular in the cooler regions. 

[image: image68.emf][image: image69.emf]
Fig. 4.30  (from Edwards (2009) biogeographical changes in plankton assemblages spanning five decades.
4.4.2.6 How is the health of ecosystems in your stock area monitored? e.g. size spectra studies, biodiversity studies, diversity indices, presence/absence of indicator species, other indicators etc. Please describe and review (Descriptor 1).

The continuous plankton recorder CPR collects, analysis and publishes data on plankton (phytoplankton and zooplankton) biodiversity, distribution of climate indicator species, presence and absence of invasive species, size spectra analysis, indicators of marine ecosystem and environmental health such as harmful algal blooms, marine litter (presence and absence of microplastics) and calcifying species vulnerable to ocean acidification. The main findings in relation to climate change and biodiversity are published in the ecological status report (se Edwards et al 2008 for the most recent publication) and summarised in 4.4.2.5.

Ospar (www.ospar.org/) assesses the status of the marine environment in the Northeast Atlantic and follows up implementation of its five thematic strategies (the Biodiversity and Ecosystem Strategy, the Eutrophication Strategy, the Hazardous Substances Strategy, the Offshore Industry Strategy and the Radioactive Substances Strategy).  The most up to date OSPAR quality status assessment will be published in 2010. 

4.4.2.7 Is primary production monitored in your stock area? If so please review.

Phytoplankton abundance and color index as a proxy for productivity are routinely monitored with the continuous plankton recorder (CPR) and the time series for this data set is now over fifty years old making it one of the most important longterm data sets for ocean productivity in the NEA. The CPR ecological status report states that there has been a considerable increase in the phytoplankton biomass (measured through the phytoplankton color index) over the last decade in certain reagions in the Northeast Atlantic and North Sea, particular over the winter months with similar patterns in the offshore and coastal waters (Edwards et al. 2009). Marine primary productivity is also monitored through ocean color/chlorophyll via satellites such as envisat and meris (data available through www.esa.int) and seawifs (www.oceancolor.gsfc.nasa.gov). The satellite data time series of are short  in comparison (19997+ for seawifs) however correlations between seawifs color and phytoplankton color index from the CPR data have been demonstrated (Raitsos, et al. 2005).  Spatial variation of chlorophyll a occurs with a general decrease from the coastal waters to the offshore region, however some enhanced productivity occurs over the submarine banks such as the Porcupine and particularly the Rockall Bank due nutrient upwelling and Taylor columns (Mohn and White, 2007). 

[image: image55.emf]
Fig. 4.31  Monthly climatology for April(4), May (5) and June (6) of log-transformed chl-a ( mgm3) for the Porcupine and Rockall Bank areas for the years 1998-2004 from Mohn and White 2007).

4.4.2.8 Are changes in the spatial and temporal distribution of plankton species monitored? If so please review.

Yes they are through the CPR programme, the programme and the main findings are summarised in 4.4.2.5 and 4.4.2.6. There are also national plankton sampling programmes, but these tend to be more coastal.  
4.4.2.9 Are there any aspects of ecosystem data and knowledge (quality, temporal and spatial extent, time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers.
Not known how water column productivity would affect biomass of ORY. Overall ,ecological interaction of ORY is not well understood. 

4.4.2.10 Are there any other human activities that impact the ecosystem significantly? If so please describe.
There is localised oil and gas exploration around the west of Ireland and the west of Shetland, for more details and locations see: 

http://www.dcenr.gov.ie/Natural/Petroleum+Affairs+Division/
http://www.ospar.org/v_publications/download.asp?v1=p00334
4.4.3 Protected, Endangered and Threatened (PET) species (part of Descriptor 1)

4.4.3.1 Please list any PET species in your area that interact or could interact with fisheries for your stock. 

A brief search in IUCN redlist showed that most deep water fish species are listed under  the category “data deficient”. 

Only few fish species  that is caught in the NE Atlantic Orange Roughy fishery are Endangered, Near Threatened or Threatened

These are:

Dipturus oxyinchus

Near Threatened 
(IUCN)

Centrophorus lusitanicus
Near Threatened 
(IUCN)

Dipturus nidaosensis

Near Threatened 
(IUCN)

Centrophorus squamosus
Depleted 

(ICES)

Cenyroscymnus coelolepis
Depleted 

(ICES)

There might be more species that are suffering overexploitation as bycatch species. 

4.4.3.2 Are there currently any research programmes active to identify the presence and extent of these interactions? If so, please review.

No particular 

4.4.3.3 Please describe any mitigation methods applied to reduce the impact of fishing on PET species. 

Deep water gillnetting for deep water sharks are banned in EU waters 

Retrieval surveys for lost gillnets have been conducted in 2005-2008

4.4.3.4 Are there any aspects of PET data and knowledge (quality, temporal and spatial extent, time series, availability,  accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice   to managers.

4.4.4 Ecosystem modelling (Descriptors 4,5)

4.4.4.1 Is there any ecosystem modelling work carried out in your area? If so please specify the ecosystems studied and the modelling methods used (e.g. ecopath, ecosim etc).

Within the FP6 project DEEPFISH an Ecopath with Ecosim (EwE) model of the deep-water fisheries (400-2000m) in ICES Division VIa (The Rockall Trough) was developed in order to 
· assess changes in the ecosystem that have occurred since the development of the major fisheries there in the 1980s;

·  predict future changes as a result of continued fishing pressure under different potential management regimes.

A full report of the modelling scenarios and the project results can be found on: 

http://www.research.plymouth.ac.uk/marine/pages/sustainable/fish.html
4.4.4.2 Are predator/prey relationships well understood and if not what research is being undertaken? 

The diet of Orange Roughy has been described from specimen caught in the Rockall Trough and the Porcupine Seabight (Mauchline and Gordon, 1984;Gordon and Duncan, 1987) and the Porcupine Bank (Sheppard and Rogan, 2004) and consists mainly of decapods and mysids. For more detail see section 1.4.11.

4.4.4.3 Is there sampling of stomach contents? If so, how frequently, by whom, and how have the results been used?
The most recent published analysis on stomach contents has been carried out by Sheppard and Rogan (2004) whereby monthly samples of Orange Roughy were collected between November 2003 and March 2004.
4.4.5 Fishery interactions (Descriptors 1,6)

4.4.5.1 Please review any gear trials conducted to assess gear/habitat interactions. 

No specific trials for habitat fishing interaction in the orange roughy fishery have been conducted (Rhian, pers com). However coral damage due to bottom trawling has been documented (Clark et al. 2006) including widespread trawling damage to cold-water coral reefs at 840–1300 m depth along the continental shelf break West off Ireland (Hall-Spencer et al, 2002) and the Porcupine Bank (Grehan et al. 2005).
4.4.5.2 Has there been any research into environmentally friendly gears? If so please review. 

Not specifically for Orange Roughy fishery

4.4.5.3 Do you have a reporting system for lost and abandoned fishing gear (particularly gillnets)? If so how effective is it and is it supported by interviews with fishers?
There is no reporting system in place. During the “Deepclean” project and prior to the retrieval surveys in 2005 -2007 there was interviews of trawl skippers in Scotland and Ireland and Norwegian longline skippers. There were also interviews with Spanish gillnets skippers.The trawlers and longliners gave informations, but the gillnets skippers were reluctant to inform about lost gear. The reason can be lack of trust.

4.4.5.4 Are there any lost/abandoned fishing gear retrieval survey/mitigation exercises regularly carried out? If so please   review. 
Gear retrival surveys were carried out in 2005, 2006 and 2008

4.4.5.5 If bait is used in any of your fisheries, is the bait sourced sustainably? Is its use monitored? If so, how?

Not relevant since Orange Roughy are never caught on longlines 
4.4.5.6.Are there any aspects of data and knowledge relating to fishery interactions (quality, temporal and spatial extent,  time series, availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?

4.4.6 Pollutants and contaminants (Descriptor 9):

4.4.6.1 Are contaminant levels in your stock species monitored? If so how and by whom? Please review results.
One study on contaminants in orange roughy has been published by Cronin et al. (1998). For the analysis, fish samples were collected in the Rockall Trough with research surveys and from commercial landings from fishing vessels operating on the Hebridean Continental Slope. The mean mercury concentration of Orange Roughy was below 0.5 mglkg but individuals were found to have concentrations of up to 0.86 mglkg. Concentrations of mercury were found to increase with both age and length.
4.4.6.2 Do you assess the ecosystem effects (negative and positive) of marine debris and examine options for its  collection and disposal? (Descriptor 10)  If so how?

no
4.4.6.3 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability,  accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice to managers?
4.4.7 Vulnerable Marine Ecosystems (VMEs) (Descriptor 1) 

Please see case study report 1.c (blue whiting for more details and a more comprehensive review on the VME descriptor.
4.4.7.1 FAO have recently circulated guidelines on VME identification and composition, how have you interpreted these in your stock area? 

4.4.7.2 Has any mapping of VMEs been carried out in your stock area? If so, please provide information on location, extent and mapping methods used (multi-beam sonar, ROV, etc). Please attach maps where available.

Data has been gathered on VMEs and described above. 

4.4.7.3 Please complete the following table for your stock area:

Details are described in the case study environmental report. 
	VME
	Present
	How Monitored?
	Issues?

	Seeps
	yes
	Geological surveys
	

	Vents
	yes
	Geological surveys
	

	Carbonate mounds
	yes
	Geological surveys
	

	Corals
	yes
	Geological surveys/ROV deepwater ecology surveys 
	

	Sponges
	yes
	Geological surveys/ROV deepwater ecology surveys 
	

	Fish components 
	yes
	Geological surveys/ROV deepwater ecology surveys 
	

	Seamounts
	yes
	
	

	Others
	
	
	


4.4.7.4 If your stock area, or a substantial part of your area, has not been mapped, do you consider it likely that VMEs may exist? If so, have any precautionary measures (e.g. closed areas) been implemented (e.g. to protect seamounts that have not been specifically mapped)? If so please describe.

Areas closed to bottom trawling have been implemented on the Rockall and Hatton Bank, the Anton Dhorn seamount and several seamound provinces on the Porcupine Bank. In addition closed areas have been implemented whereby no catch of orange roughy is allowed. Location of closed areas are shown  in section 6.Mixed deepwater trawl fisheries for grenadier, black scabbard and blue ling are still occurring in the area (ICES 2009b).
4.4.7.5 Have you any plans to develop/extend mapping activities with regard to VMEs? If so please describe.
There will be more surveys carried out in the area to id VMEs in 2009 and possibly beyond to fulfill requirements of the habitats directive but also under the FP7project coral fish. It is hoped that some of the data can be used for the project.  

4.4.7.6 If management measures have been introduced to protect VMEs, how have these impacted on fishing? 

Areas have been closed for all bottom impacting fisheries. 

4.4.7.7 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability,  accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice  to managers?

Spatial resolution of fisheries vs resolution of areas. Two hours transmission might not be enough to detect fishing activity.

4.5 Socio-economic data

Have socio-economic studies been conducted for the fleets fishing for your stock? Are socio economic surveys need- specific or are they part of monitoring programmes? If so please complete the table below and answer the remainder of the questions in this section and append data where possible. Please label with (1) an asterisk if data exist but are not available (but state where they exist), (2) leave blank if no data exist at all and (3) label N/K if the existence of data is not known. 

No socio economic studies has been published on the Irish Deep water fishery so far. However at  the University of Galway a Phd student are working on the subject. (Naomi Foley personal communication).  The study includes an application of a bioeconomic model to the available data and a discussion on the economics of the fishery. This work is in progress and has not been published yet.  A paper which is still in progress is a review of valuation methods for deep sea ecosystems, particularly corals.  

	Fisheries socio-economic data
	Indicate which fleet IDs 
	How are the data currently used in MSE and stock/fisheries management?
	Are the data available to you? If so please append as a separate document. If not please identify source. Are there any data issues? 

	Demographics
	No data
	
	

	Migration
	
	
	

	Sexual equality
	
	
	

	Full-time vs part-time employment
	
	
	

	Sea based employment
	
	
	

	Land based employment
	
	
	

	Grey5 market data
	
	
	

	Dependency and distribution links
	
	
	

	Ethnicity data 
	
	
	

	Fish consumption 
	
	
	

	Export data
	
	
	

	Import data
	
	
	

	CITES
	
	
	

	Capital costs
	
	
	

	Repair costs
	
	
	

	Equipment/gear
	
	
	

	Global markets
	
	
	

	HACCP6
	
	
	

	Catch values
	
	
	

	Fuel costs
	
	
	


4.5.1 For each fleet ID please provide/detail/describe:-

4.5.1.1 A map showing the geographic location of fishing grounds (by season/quarter if spatial pattern changes).

[image: image56.emf]
Figure 4.32 Catches of Orange roughy by French, Irish, UK (England and Wales and Scotland)

and Icelandic vessels, 2007. (ICES 2009)
[image: image57.emf]
Figure 4.33. Catches of Orange roughy by French, Irish, UK (England and Wales and Scotland)

and Icelandic vessels, 2008. (ICES 2009)
4.5.1.2 An estimate of the mean distance from home port to main fishing grounds, by season/quarter if variable. 
IR BT: 120 nautical miles

FRBT 200 nautical miles

4.5.1.3 An estimate of the mean distance from main fishing grounds to landing ports (if different from homeport), 

           by season/quarter if variable.

IRBT: 120 nautical miles

FRBT 120 nautical miles

4.5.1.4 Jurisdiction of fisheries i.e. within national EEZs (please list countries) or in international waters (please indicate RFMO responsible for management). 

Ireland, Scotland. Area VI expands out into International waters where NEAFC is responsible for management.
4.5.1.5 Number of vessels, vessel size in terms of length or GRT (average, min, max and stdev), mean engine power : kW or BHP (average, min, max and stdev).
Table 4.8 Number of vessels, size and engine power for Irish trawlers participating in deep water fisheries. 
	 
	 
	Age
	 
	 
	 
	 
	Length
	 

	 year
	n
	Mean 
	Max
	Min
	Std
	Mean 
	Max
	Min
	Std

	2001
	4
	1,0
	1,0
	1,0
	0,0
	32,5
	40,7
	24,0
	8,2

	2002
	5
	2,0
	2,0
	2,0
	0,0
	33,0
	40,7
	24,0
	7,2

	2003
	6
	3,5
	6,0
	3,0
	1,2
	33,1
	40,7
	24,0
	6,5

	2004
	6
	2,3
	7,0
	1,0
	1,9
	32,5
	38,3
	24,0
	5,7

	2005
	4
	4,3
	5,0
	2,0
	1,5
	33,6
	38,3
	24,0
	6,5

	2006
	3
	5,0
	3,0
	6,0
	1,7
	33,1
	38,3
	24,0
	7,9

	2007
	2
	7,0
	7,0
	7,0
	0,0
	31,2
	38,3
	24,0
	10,1


	 
	 
	GRT
	 
	 
	 
	 
	KW
	 
	 

	 year
	n
	Mean 
	Max
	Min
	Std
	Mean 
	Max
	Min
	Std

	2001
	4
	483
	637
	340
	162
	1454
	1900
	1242
	301

	2002
	5
	460
	637
	340
	150
	1646
	2414
	1242
	502

	2003
	6
	491
	637
	340
	154
	1542
	2414
	1022
	516

	2004
	6
	468
	507
	340
	135
	1717
	2950
	1022
	775

	2005
	4
	458
	507
	346
	124
	1987
	2950
	1242
	833

	2006
	3
	488
	507
	346
	133
	1844
	2950
	1242
	959

	2007
	2
	478
	507
	346
	187
	1691
	1521
	1341
	494


4.5.1.6 Main type of fishing gear used (please supply as much information as possible).

IRBT: Bottom trawl

FRBT Bottom trawl

4.5.1.7 An estimate of the average length of trips and the average number of crew per vessel.
IRBT: 10 days

FRBT 10 days

4.5.1.8 Total number of fishermen in the fleet, split into full-time/part-time if appropriate, and by gender.

In average there were 10 persons fully employed per vessel. Of these approximately 7.3 were at sea, while 2.7 crew were at shore. All crew members were men. In 2001 100% of the crew was Irish. This gradually changed up to 2006 when 60% of the crew were foreigners, mainly from Eastern Europe. 

4.5.1.9 Main type of vessel ownership within the fleet e.g. fishing companies, skipper/owner, co-operative etc
All vessels were skipper owned.

4.5.1.10 Total quantity and value of the case study species landed and all species landed in each of the last 3 years
See 4.5.1.19
4.5.1.11 Total revenues, costs and profits in each of the last 3 years.
The last 3 years are not representative for the Irish fishery. When the direct fishery for orange roughy was carried out during the years 2001-2004 the normal revenue per week was approximately 100,000 – 200,000 Euros. When fishing on peaks, fuel consumption was approximately 3,500litres per day. When fishing flat grounds fuel consumption was 6,000litres per day. Total cost per week was approximately 20,000 Euros. Capital costs varied between 700,000 and 1.1 million Euros. 

4.5.1.12 Unionisation or other types of fishermen’s association present.

Vessel owners are members of different producer organizations. Crew members were not members of any union as far as we know.  
4.5.1.13 Main wage structure (e.g. fixed wages or share wages etc)

All vessels used the system of dividing the catch value by shares however when it became more common to use East European crew, the system of fixed payments became dominant. In less than 50% of the vessels the economy was transparent for the crew. 
4.5.1.14 Are landings of case study species (1) sold on local market(s) for direct consumption, (2) sold on local markets for processing (3) sold on non-local markets (please describe where) for direct consumption or processing,  (4) exported fresh or (5) other (please describe).

All Irish vessels sold the fish fresh to the French market.

4.5.1.15 What are the market characteristics (1) open auction, (2) contract, (3) single buyer, (4) other (please describe)

For Irish trawlers the fish was sold both in open auction, single buyers and through coop. All prices were reflected from the open auctions in France.

4.5.1.16 What were total landings and the average prices for each category above, in each of the last 3 years.
The main market for Orange Roughy in Europe is the French fresh fish marked. The Irish deep water fleet landed their fish into different ports in Ireland and the fish was transported by lorry to France.  Total landings of Orange Roughy into the auction markets in French ports are presented in Table 4.10 and Figure 4.34. The landings that were sold to single buyers are not included. 

Average Prices for Orange Roughy during last three years are shown in Table  4.9. Data are provided by IFREMER. (File: Orange Roughyvalueprices. xls)

Some vessels sold ORY to single buyers in France. The prices were however to a large degree decided by the prices in the auctions. The prices give therefore a good indication of the prices achieved by all Irish Deep water trawlers.

The prices in the fresh fish markets are highly dependant on demand and supply. The prices therefore have fluctuated as a result of the volume of fish landed. This is shown in Figures 4.35 and 4.36 where the landings into the auction markets and the average  prices are plotted  per month. 

The figures shows that there is a relatively strong connection between prices and volume of landings.
Table 4.9 Average prices in Euro per kg round weight  for Orange Roughy in French auction markets  in the periode 2000 to 2008.

	
	
	
	
	
	

	Year
	Bologne
	Le Guilvinec
	Concarneau
	Lorient
	Total

	2000
	4,4
	4,3
	2,2
	4,0
	4,0

	2001
	3,8
	3,5
	 
	3,6
	3,5

	2002
	4,6
	4,5
	 
	4,6
	4,3

	2003
	5,7
	5,5
	4,6
	5,3
	5,4

	2004
	5,9
	5,4
	5,1
	5,1
	5,4

	2005
	5,9
	6,5
	6,5
	5,4
	6,1

	2006
	6,3
	5,9
	6,0
	5,3
	5,9

	2007
	6,1
	6,3
	6,8
	6,7
	6,5

	2008
	5,7
	5,7
	7,9
	6,5
	6,8

	Total
	5,3
	5,1
	5,9
	5,1
	5,3


Table 4.10 landings of Orange Roughy into auction markeds in French Ports 2000-2008

	
	
	
	
	
	

	Year
	Bologne
	Le Guilvinec
	Concarneau
	Lorient
	Total

	2000
	561 408
	224 917
	325
	200 345
	986 995

	2001
	659 570
	308 897
	23
	153 296
	1 121 786

	2002
	210 068
	197 152
	36
	53 607
	460 863

	2003
	146 993
	287 905
	203
	118 953
	554 054

	2004
	97 567
	206 737
	30 463
	180 113
	514 880

	2005
	35 796
	46 054
	124 351
	81 656
	287 856

	2006
	15 067
	66 466
	358 313
	100 354
	540 200

	2007
	10 323
	32 340
	87 168
	46 647
	176 478

	2008
	523
	23 539
	73 404
	33 532
	130 998

	Total
	1 737 316
	1 394 007
	674 286
	968 502
	4 774 110
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Figure 4.34 Landings of Orange Roughy into auction markets in French Ports 2000-2008
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Figure 4.35  Monthly  landings of orange roughy into the auction markets in French ports and the average  prices are plotted  per month.  (January 2000 – Decemeber 2008) (Sorcee IFREMER)
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Figure 4. 36 Landings (bars) and prices (lines)( French Francs)  pr. month for orange roughy at the Boulogne fish auction from  March 1991 to February 1997  (Hareide and Thompson 2007).
4.5.1.17 How is the case study species processed (fresh, frozen, salted, cured, canned etc) and in what form? 

All Orange Roughy from Irish trawlers were landed whole. The fish was not gutted nor bled and it was iced on board and transported whole to France.

In France the orange roughy is filleted for either the domestic marked or for export as frozen fillets to USA.

4.5.1.18 What was the total quantity and value of the product produced in each of the last 3 years.

Production of orange roughy by year are calculated from total landings and auction prices. By using landings data from ICES and average price per kg of Orange Roughy landed into French Auction markeds the total annual value of Orange Roughy production is calculated. (Table 4.11)

Table (4.11) Landings and values of Orange Roughy from irish deep water trawlers 2000 - 2008

	Year
	Landings (tons)
	Price (€) pr kg
	Total value (€)

	2000
	0
	4,00
	0

	2001
	2 477
	3,50
	8 669 500

	2002
	5 244
	4,30
	22 549 200

	2003
	174
	5,40
	939 600

	2004
	190
	5,40
	1 026 000

	2005
	96
	6,10
	585 600

	2006
	38
	5,90
	224 200

	2007
	28
	6,50
	182 000

	2008
	0
	6,80
	0

	Total
	 
	 
	34 176 100


4.5.1.19 Number and location of processing units and the total number and gender split of employees.

No processing units in Ireland. The fish is processed in France.

4.5.1.20 Revenues, costs and profits of processing units in each of the last 3 years

No processing units in Ireland. The fish is processed in France.
4.5.1.21 Please describe any subsidies currently in force.

There is no subsidies in force for Deep water fisheries In Ireland.
4.5.1.22 Please supply data on any other issues listed in table at 4.5
4.5.2 For the country of each fleet ID please provide/detail/describe:-

4.5.2.1 Proportion of total national employment in (1) catching, marketing, processing etc of all species and (2) catching, marketing, processing of the case study species.

Salz & al (2006) gives information on total employment in the Irish Fishery sector for 2002 -2003. Some of this information has been summarized and presented in table 4.12 together with data from the Irish deep water trawlers for 2002-2003. 

Table 4.12 employment summary in the Irish fishing sector
	 
	Ireland
	Irish Fishery
	Deep water  trawlers (2002 -2003)

	Employment  (fishing)
	1.764 mill
	10584
	80

	Earnings (average per person)
	35411€
	9500€
	40000

	Numbers of Fishing vessels
	 
	1425
	6

	Number of Deep water trawlers (2003)
	 
	464
	6

	Total KW
	
	215 325
	9252

	Value of landings (2003)
	 
	196 mill €
	22 mill € 

	Employment (% males)
	58 %
	99 %
	100 %


4.5.2.2 Proportion of total national gross domestic product (GDP) in (1) catching, marketing, processing etc of all species  and (2) catching, marketing, processing of the case study species.

4.5.2.3 Percentage unemployment in (1) total population (2) fishermen in general

Data will be collected 
4.5.2.4 Average annual earnings in (1) total population (2) fishermen in general

Data will be collected 
4.5.2.5 Please describe any immigration/emigration issues impacting on your case study stock

Data on crew has been collected from intervies in 2009 and from observations by observers in 2003 and 2004. In the Irish deep water fishery  fleet the  76% of the crew were Irish when the fishery started in 2001. Gradually the foreign crew became more common and in 2005 68% of the crew was foreign. The foreigners were mainly working as deckhands. These were mainly east Europeans. The engineers and the skippers and mates were mainly from Ireland with a few exceptions. Only one of the vessels used Irish crew only. This vessel left the fishery in 2005. The main reason for using foreign crew was to reduce cost. Ship owners however claimed it was difficult to get Irish crew. Irish crew members claimed that the ship owners preferred foreign crew because the cost was reduced and the foreigners did not claim the same social rights and transparency as Irish crew.

Table 4.13. Number of Irish crew and Foreign crew at sea during 2001-2005 (crew on leave not counted)
	Year
	Vessels (n)
	Irish crew
	Foreign crew
	Total
	Mean Crew (n)
	% Foreign

	2001
	4
	39
	12
	51
	12,8
	23,5

	2002
	5
	35
	14
	49
	9,8
	28,6

	2003
	6
	28
	20
	48
	8,0
	41,7

	2004
	6
	23
	25
	48
	8,0
	52,1

	2005
	4
	12
	26
	38
	9,5
	68,4


For FRBT nok known

4.5.3 General: 

4.5.3.1 How are economic and social factors considered in scientific analyses and advice to fisheries  management? 

Not yet

4.5.3.2 How are socio-economic studies coordinated, and how may they be improved? 

There is no coordination of socio-economic studies as far as we  know in Ireland.

Collecting of data should be combined with biological sampling in ports and observer trips. This will benefit both the quality of fishery data and the socio economic data.

4.5.3.3 What are the priorities for future monitoring, data collection and analysis? 

4.5.3.4 For EU fleets, are socio-economic data provided under the DCF? Please list.

Yes, however the disaggregation was not low enough to select data specifically for the deepwater fishery.Prior to 2009 socioeconomic data was required at the demersal fleet level. After  2009 DCF requires the data to be collected at a higher resolution ie at deepwater metier level. 

4.5.3.5 Are there any aspects of data and knowledge (quality, temporal and spatial extent, time series, availability,  accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely fisheries advice  to managers?

Section 5: Review of known and likely impact of the fisheries on deep-water biodiversity and VMEs. 

5.1 Please list below all previous and current studies of biodiversity in the area inhabited by your stock and append time-series data used.

5.1a) Biodiversity studies of deepwater fish communities in the study area: 

1. Basson et al (2002) examined the effects of fishing on the diversity of the deepwater fish community to the west of Britain. 
2. Trends of fish species richness with depth before the heavy fishing period (1977 to 1989) and during the period of fishing (1997 to 2002) in the NE Atlantic  was examined by Bailey et al (2009).

3. Biodiversity trends for the deepwater fish community in region VI from ten years of standardized surveys carried out by Fisheries Research Services (FRS) using the FRV Scotia was analysed and presented in ICES 2009b. 

4. Data is available on the deepwater fish and benthic invertebrate community of area VI and VII from the Irish deepwater survey from 2006 to 2009. Methodology and the position of tows are given in section 4.2.2. Biodiversity indices will be worked up for the Deepfishman project in WP 6 “Trends in biodiversity”. 

5.1.b) Biodiversity studies of fish larval communities in the offshore area of the study region have been published by Dransfeld et al, (2009). 
5.1.c) Biodiversity patterns of  zooplankton and phytoplankton in the NEA is analysed with CPR data and published in the ecological status report (Edwards et al, 2008). For more details on biodiversity trends of plankton see section 4.4.2.5. 
5.2 Please review each study identifying the aims, methods and data used, outcomes and recommendations made.

5.2.a) An analysis covering the Hebridean Slope for the pre exploitation period (1973-1987) and first  decade of  the  fisheries  (up  to 1999) was  carried out  by Basson  et al., (2002). Deep water survey data  from CEFAS, FRS and SAMS (UK), IFREMER (France) and ISH (Germany) were used in the analysis and data of 246 trawl stations between 375 and 2150 m sampled from 1973 to 1999 were included in this study. Indices of fish community abundance and biomass, diversity indices and multispecies size spectra were computed. Depth, area and gear effects were taken into account in the analyses. Results suggested that there may have been differences in species composition between catches taken in 1985 and 1999. Diversity indices demonstrated a consistent decline in diversity and taxonomic distinctness with depth, stabilising at depths greater than 1375m. Diversity indices using trawl data from pre and post exploitation, demonstrate a decline in species diversity but little change in taxonomic distinctness. However the number of hauls used in the study for biodiversity indices was small and differences in catch composition and diversity may reflect sampling variance rather than real differences in the composition of fish assemblages. 
5.2.b) Bailey et al (2009) used a dataset of scientific trawls in the Porcupine Seabight and the Abyssal Plain area of the northeast Atlantic Ocean (approx.508 N, 138W), at depths of 800–4865 m with two different periods.  The ‘early’ period made from 1977 to 1989 (97 trawls) was before and during the development of the commercial fishery, while the ‘late’ period from 1997–2002 (64 trawls) was considered post-commercial fishing. Additive mixed models were used to describe the abundance of fishes and species richness with respect to ‘depth’and to compare between the two time ‘periods.  Species richness peaked at 23 species per trawl at 1500 m in both study periods, declining with increasing depth until at depths of more than 4500 m, and the maximum number of species caught was eight in both study periods. There was no significant difference in species richness between the two periods.

5.2.c.) In ICES 2009, the temporal and spatial trends in size structure and bio diversity of the deep water demersal fish community revealed by the Scottish deepwater survey was examined. Diversity of the benthopelagic and demersal fish assemblage recovered by each haul was described using the Shannon Diversity Index (H), as well as a descriptor of community relatedness, taxonomic diversity (Δ*). Overlap of species between depth strata was assessed using Sørensen’s beta diversity index (further description in WGDEC 2009). Taxonomic diversity indices from the Scottish deepwater survey revealed no trends  in community relatedness over time. The only significant factor influencing diversity of the catch was the depth at which a haul was collected. There was no evidence of changes in depth distribution of species over time, as revealed by Sørensen’s beta diversity index, a measure of the degree of overlap in species between two strata. From The Scottish deepwater survey study, the absence of a trend in the taxonomic diversity data over time suggests that the effects of fishing over this period have no had a negative impact on fish community diversity. 

5.3 Have any of these studies related biodiversity trends to fishing impacts? If so please review.

All three studies summarised in 5.2 have related trends in biodiversity to fishing impacts. Only one out of the three studies found a significant effect of fishing on the community, however it states that the number of hauls after the onset of fishing was possibly too small to make any firm conclusions. For more detail see 5.2.

5.4 If biodiversity studies have not been carried out are there any existing data that can be used? Please append.

Diversity trends on the Irish deepwater survey need to be further investigated. 
5.5 What in you opinion would be the best way forward to investigate the impacts of fishing on biodiversity in your stock area?

Fisheries independent surveys with as long time series as possible to measure pre, during and post fisheries impact. 

5.6 Please list below all previous and current studies of the condition of VMEs in the area inhabited by your stock. 
Section compiled by CEFAS 

Some extra notes: 

Several studies are carried out to study the impact of VMEs in the study area. The knowledge of sea mounds to the west of the British Isles has been improved through a number of EU and national projects such as ACE - Atlantic Coral Ecosystem Study; HERMES- Hotspot Ecosystem Research on the Margins of European Seas; ECOMOUND Environmental Controls on Mound Formation along the European Margin. The INSS- Irish national seabed survey mapped Sea mounds and mound like structures in the Irish EEZ (Dorschel 2008). Irish and British multidisciplinary surveys are currently being conducted to study potential SAC designations under the habitat directive. For this purpose cold water coral data is collected by the Joint Nature Conservation Committee in collaboration with the Scottish Government Fisheries Research Services and the University of Plymouth. Ecovul-Spain has been undertaking an interdisciplinary research project, including multidisciplinary cruises, cooperative surveys and analysis of VMS and observers data, since 2005 on Hatton Bank (Durán Muñoz et al. 2007). Soft corals were recorded as part of the bycatch occurring in the Spanish bottom trawl and bottom longline cooperative surveys on the Hatton Bank and adjacent waters and in the Spanish bottom trawl commercial fishery on the Hatton slope (1000-1500m). The FP7 project coralfish studies the interaction between corals and fish communities.  
Section 6: Review of current and historical management and monitoring procedures

6.1 Management procedures

6.1.1 Please tick which mechanisms are in currently place to manage your stock, fisheries, ecosystems, VMEs and PET Species?

	Management mechanism
	Stock
	Fisheries
	Ecosystems
	VMEs
	PETs

	Free access (totally unregulated)
	
	
	
	
	

	TAC
	x
	x
	
	
	

	ITQ (individual transferable quotas)
	
	
	
	
	

	IQ (individual non-transferable quotas)
	
	
	
	
	

	TURF (territorial use of right fishing)7
	
	
	
	
	

	Effort limitation (gear, days at sea etc)
	
	
	
	
	

	Licensing
	x
	x
	
	
	

	Capacity limits
	
	x1
	
	
	

	Technical Measures
	
	
	
	
	

	Spatial closures
	x
	x
	
	X
	

	Temporal Closures
	
	
	
	
	

	VME Encounter protocols
	
	
	
	X
	

	PET Encounter protocols
	
	
	
	
	

	Others
	
	
	
	
	


1 See 6.1.2 – capacity ceiling at fishery between 98-00.
6.1.2 What are the possibilities of entry i.e. how and how easily newcomers can enter the fishery? Are there legal, economic or social barriers to entry? 

Very difficult to enter the fishery at the moment.

There are very low quotas, there is only allowed fishery for Orange Roughy as bycatch.

Deepwater permits were only issued to vessels that were able to demonstrate catches of deepwater species from 1998-2000  of >10 tons in any of these years.

6.1.3 Who controls the fishing area, sets the management polices and carries out surveillance (i.e. monitoring and enforcement of fisheries management)? Please describe the monitoring and surveillance methods used

Fishing for Orange Roughy in the NE Atlantic is managed by the national fisheries ministries of Iceland, Norway, the Faroe Islands (Denmark) and Greenland, the European Commission and the North-East Atlantic Fisheries Commission NEAFC in waters outside national jurisdiction.

NEAFC  collect VMS data from all member state vessels operating inside the NEAFC area. NEAFC can ask member states to send patrol vessels into the area to control or arrest fishing vessels on behalf of NEAFC (K. Høydal. Pers. com).
VMS surveillance is done both by States and by NEAFC

EU sets the management policies

6.1.4 Is IUU (Illegal, unregulated and unreported) fishing a problem for your stock? If so please describe.

Anecdotal information from Irish skippers suggests that there is illegal fishery for Orange Roughy inside the Irish EEZ and in the NEAFC area. Information includes Orange Roughy being illegally fished by non –eu countries off the seamounts at the slope of Porcupine Bank in 2009 and at the Fangorn Seamount in 2007, 2008 and 2009. This information needs better validation.
6.1.5 How do you interact with other agencies and fisheries management bodies to combat IUU fishing?

Not known

6.1.6 Are measures in place in place to track the products of harvested species? If so, please describe and review.

Not known

6.1.7 At each level (stock, fisheries etc), please describe any management procedures that have been tried in the past and  have not been successful. Please describe why they did not work?

TAC regulation has not been working. Closed areas with VMS surveillance has been in place since 2006 and has had an effect on Irish vessels. 
Tac  only works if there are control measures in place, and measures are enforced. In the Irish deepwater fishery the enforcement has not been sufficient. 

6.1.8 Please prepare for your stock a figure similar to the example shown below:-
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Fig. 6.1- historic development of fishery and management for Orange Roughy fishery and development of Orange Roughy TAC in VI and VII. 

6.2 Management procedures at the stock level 

6.2.1 Please describe the management procedures currently in place.

TACs: In December 2008, the COUNCIL REGULATION (EC) No 1359/2008 fixed the TACs for deep-sea fish stocks.  The quotas for Orange Roughy were exclusively for by-catches. In 2010, overall TACs for Orange Roughy by EEC vessels have been set to zero. 
Effort control: Deepwater permits were only issued to vessels that were able to demonstrate catches of deepwater species from 1998-2000  of >10 tons in any of these years. This was implemented in order to avoid the expansion of a deepwater fleet. However many of the species were caught as a bycatch in the shelf fishery allowing vessels to obtain permits without focusing on deepwater fisheries. 

Closed areas

I.
Cold water corals on the Darwin Mound, West of Scotland

The European Commission regulated the fishing activities around the Darwin mound. 

The technical conservation regulation (850/98) was amended in 2004 to protect cold water corals in the area around the Darwin Mound. The measure prohibits bottom trawling and fishing with static gear including bottom set gill-nets and longlines. The UK have proposed the Darwin Mound as a SAC as part of the Natural 2000 network under the habitat directive. 

II.
Cold water coral SACs off Ireland

In October 2007,the European Commission has adopted the proposal to protect cold water corals off the Atlantic coast of Ireland (Com 2007-570 final). The four sites comprise a total area of 2,500km2 and include the Belgica mound province, the Hovland mound province, the south west Porcupine Bank and the North-west Porcupine Bank. This regulation entails the prohibition to conduct bottom trawling and fishing with static gear including bottom set gill-nets and longlines. 

III.
Orange Roughy boxes off the west and north coast of Ireland

Within the  COUNCIL REGULATION (EC) No 2015/2006 , protection boxes were implemented for Orange Roughy off the Porcupine Bank and the Northwest of Ireland. The regulation entails that vessels holding a deep-sea fishing permit shall be monitored when entering, transiting and exiting the areas and they can’t retain any quantity of orange roughy at the end of that fishing trip unless all gears carried on board are lashed and stowed during the transit of the area and the average speed during transit is not less than 8 knots.

These boxes cover almost all areas where commercial trawlers catch Orange Roughy  both as a direct fishery and as bycatch.

IV.
NEAFC closures of vulnerable deepwater habitats

In 2004, NEAFC recommended measures to protect vulnerable deepwater habitats on the Hecate and Faraday Seamounts, the Reykjanes Ridges, Altair Seamounts and the Antialtair Seamounts. In these areas bottom trawling and fishing with static gear including bottom gill net and longlines are prohibited. These measures are in force for the period from 1 January 2005 – 31 December 2007.

Historically, Orange Roughy Fisheries have been conducted at Faraday Seamounts and The Reykjanes Ridge which lie within these closures.
V.
NEAFC closures of cold coral habitats off the Rockall and Hatton

In 2004, NEAFC requested ICES to provide information on the distribution of coldwater corals in the NEAFC Regulatory Area, inter alia on the Hatton Bank and on the western slopes of the Rockall Bank, and to indicate appropriate boundaries of any closure of areas where coldwater corals are affected by fishing activities; ICES identified one such area on the Hatton bank, and a number of areas on the Rockall Bank, some of which were heavily fished and others less heavily fished or not fished. In the light of this information, the Contracting Parties, in accordance with Article 5of the Convention, have agreed that bottom trawling and fishing with static gear shall be prohibited in areas of the Hatton Bank, the Rockall Bank, the Logachev Mounds and the West Rockall Mounds. This measure is in force for the period 1 January 2007 – 31 December 2009.

These closures have very little effect on  Orange Roughy Fisheries. The Orange Roughy fishery at Rockall and Hatton Bank (The Rockall Plateau) is mainly conducted at the seamounts at the Southern End of the Plateau.
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Fig. 6.2 
proposed and implemented deep sea marine protected areas to the west of The British Isles. Purple box shows EC closed area for fishing on the Darwin Mound, yellow shows NEAFC closed areas, red show proposed Irish deepwater coral SACs and green shows Orange roughy boxes. For further explanation  see text.

In reality Deep water trawl fishery is closed for the Irish trawlers.

· No direct fishery for Orange Roughy is allowed and the TAC for Orange Roguhy is 0 from 2010 onwards. 
· Almost all areas where OR is caught as bycatch in mixed fishery are closed

· The quota for Black Scabbard fish for Ireland (the main target species for mixed fishery) is very low (73 tons in 2010) in Sub area VI and VII and gives no economical foundation for fishery.

· The Irish quota  for Roundnose Grenadier in subarea VI and VII can only be fished if substantial amount of Black scabbard and Orange Roughy are discarded.

The fishery can not be carried out legally under the current regulations and it is not economically viable.  The regulations has effectively stopped all Irish Deep water trawl fishery and no vessels participated in the Fishery either legal or illegal in 2009.
6.2.2 What has been the strengths and weakness of these procedures?

The strength is that it stops the directed fishery with the spatial closure, but a zero bycatch TAC  means that Orange Roughy in the mixed fishery has to be discarded. 
6.2.3 How could they be improved?

A continuation of the spatial measures but to work out a viable low bycatch TAC of Orange Roughy that is implemented for the deepwater mixed fishery.
6.2.4 Should other types of management procedures be considered? Is so please describe and identify expected  benefits.

Effort Control:
· Fishing days are the only effort regime that can be controlled. Hooks, trawling hours, horsepower etc is not useful and difficult to control. Satellite systems are implemented and used already. Hence it is possible to control effort by area .

· There is very big discard problem in both the longline and the trawl fishery (50% for trawl and approx  35% for longlines). This situation is not acceptable .If fishing days are used, the vessels have to maximise their catch value by utilising all fish species and all parts of the fish. 

If a quota system is used lot of problems occurs.

· The quota species will be landed as non quota species (wrong catch statistics)

· High discard rates.

· Misreporting of quota species by area

· Small fish will be discarded in order to maximise value of quota (Happens if big fish is better paid than small)

The deep water fisheries are based on fish with poorly understood biology, and few biological time series.  To be able to assess the trends in these stocks, fishery dependent data is vital. If a quota system is used, it will be not possible to rely on the fishery data.

If unexpected high catches per day occurs and hence lead to reduction of stocks, this is easily solved by reducing total allowed effort. This can be decided and implemented very quickly. If species or stocks become problematic to be exploited it is possible to close areas or depth strata in certain areas.
One results of this management system can be that each vessel will increase its capacity per fishing day, however this could be monitored with the logbooks. 

TAC in deep water fisheries lead to: 

· Biological  unsustainable fishery,

· Economical  unsustainable fishery

· High discard rates.

6.3 Management procedures at the fisheries level 

Sections 6.3 -6.6 will contain very much same information. Orange Roughy fisheries are closely connected with the habitat seamounts and thereby management of fish and habitat is a closely related issue. 
See section 6.2.1 gives overview of the issues covered by 6.3 -6.6

6.3.1 Please describe the management procedures currently in place.

.

6.3.2 What has been the strengths and weakness of these procedures?

6.3.3 How could they be improved?

6.3.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits.

6.4 Management procedures at the ecosystem level

See section 6.2.1

6.4.1 Please describe the management procedures currently in place.

6.4.2 What has been the strengths and weakness of these procedures?

6.4.3 How could they be improved?

6.4.4 Should other types of management procedures be considered? Is so please describe and identify expected  benefits.

6.5 Management procedures relating to VMEs

6.5.1 Please describe the management procedures currently in place.

See section 6.2.1

6.5.2 What has been the strengths and weakness of these procedures?

6.5.3 How could they be improved?

6.5.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits?

6.6 Management procedures relating to PET species

6.6.1 Please describe the management procedures currently in place.

6.6.2 What has been the strengths and weakness of these procedures?

6.6.3 How could they be improved?

6.6.4 Should other types of management procedures be considered? Is so please describe and identify expected benefits.

6.7 Comparison of management measures introduced against scientific advice

6.7.1 Please complete the following table for your stock and related fisheries. In your opinion has the scientific advice been followed by Management Bodies? Please score 0 (not at all) to 10 (fully adhered to) in column on right. 

	Year
	Scientific advice
	Agreed management measures 
	Adherence (score 0 to 10)

	2000
	
	
	

	2001
	
	
	

	2002
	Scientific advice concerning certain stocks of fish found in the deep sea indicates that these stocks are vulnerable to exploitation, and that fishing opportunities for these stocks should be limited or reduced in order to assure their sustainability.

Scientific advice further indicates that management of fishing effort is an appropriate method for securing the

precautionary management of the stocks in the deep sea.

(EC) No 2347/2002
	· TAC introduced

· maximum capacity and power (kW) ceilings 

· VMS  Monitoring

· Observer schemes

· Designated Deep Water fish ports

(EC) No 2347/2002


	

	2003
	
	
	

	2004
	
	· Three areas were closed areas for the protection of vulnerable aggregations of orange roughy in ICES areas VI and VII.

· Effort (kilowatt days) was limited at 90% of the 2003 level for 2005, and 80% for 2006

(EC) No 2270/2004
	

	2005
	
	
	

	2006
	Certain stocks of fish found in the deep sea indicates that those

stocks are harvested unsustainably, and that fishing opportunities for those stocks should be reduced in

order to assure their sustainability.
	The TAC for Orange Roughy for 2007 and 2008 is drastically reduced. (see fig. 6.1)
	

	2007
	
	
	

	2008
	No directed fisheries for OR. Bycatches in mixed fisheries should be as low as possible.
	EU allocates for 2009 a total TAC of 17 t in ICES area VI, 65t in ICES area VII and 15 t in all other ICES areas. EC 1359/2008, for 2010 the TACs for Orange Roughy is 0.
	For Irish trawler 10 points
ok, but what about underreporeting, there is no more legal fishery, vessels that were fishing legally in 2000-2002 have been decomissionned, but what about the suspected underreporting. Maybe a small paragraph, showing that the management measure are now 100% applied (e.g. stoppedd the fishery) but the was some delay ?


	2009
	
	
	


6.8 Data-poor stocks and the Precautionary Approach

6.8.1 In your opinion, is your stock/fishery data-poor? Please score on a scale 1 (extremely data-poor) to 10 (extremely data-rich). Please justify your scoring.

The stock itself is data- poor. There is no good fishery data and very little biological data from this particular area. Information on Orange Roughy from other parts of the world is relatively comprehensive.  The development of the fisheries follows a certain trend, so there is enough information to enable and justify that managers introduce measures on a early stage of the development of an Orange Roughy fishery. 

Score : 3- 4

6.8.2 In your opinion have Management Bodies made adequate use of the Precautionary Approach. If they have, please cite examples. If they have not, please cite examples.

There is no need for very much data from a newly developed Orange Roughy fishery to be able to regulate the fishery by a Precautionary Approach. It is common known that Orange Roughy is long-lived and the fisheries are short lived.  Therefore on the basis of experience from several other O.R fisheries the Precautionary Approach should be used.

6.9 Ecosystem and socio-economic considerations.

6.9.1 Describe and review how existing managing procedures take into account ecosystem considerations.

Through the spatial protection described in 6.2.1

6.9.2 How can this be improved?

More fine scaled information are needed to be able to make the boundaries for closed areas more precise, so they cover the habitats that needs protection and not a lot of fishing grounds.

6.10 Stocks under moratorium/collapsed fisheries

6.10.1 Is your stock under moratorium or have fisheries recently collapsed?

The stocks has not collapsed but fishery has ceased

6.10.2 If yes, is a Recovery Plan in place? If yes, please describe.

no

6.10.3 Please review the strengths and weaknesses of the plan and, if appropriate, please identify how it could be      improved.

na

6.10.4 If a recovery plan is not in place please explain why and express what, in your opinion, is required .
No stock monitoring in place

6.11 Stocks managed under a management strategy framework

6.11.1 Is a management strategy framework in place for your stock? If yes please describe.

no

6.11.2 Please review the outcomes from the most recent Management Strategy Evaluation and describe what

effects the outcomes have had on management.

na

6.12 International Plan of Action (IPOA)

6.12.1 Where applicable do the fisheries for your stock follow IPOA guidelines8? If so please describe

6.13 Current/short term (<5 yrs) management issues

6.13.1 What are the main management issues currently facing your stock/fisheries Please prioritise.

	Priority
	Description of issue
	Is issue being addressed? Yes /no

	1
	Severely depleted biomass


	Drastic reduction in TAC, closed areas

	2
	Interaction with VME
	In some cases ie SAC designation, closed areas

	3
	Lack of data on recovery
	No, 

	4
	Bycatch in the mixed deepwater fishery
	This needs to be further assessed- compulsory onboard observations started in 2003 and data needs to be evaluated on the scale of bycatch. 

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	9
	
	

	10
	
	


6.13.2 If the issue is currently being addressed, please describe how, below.

6.13.3 If the issue is only partially or not being addressed please describe what further/additional procedures/measures are required.

There is currently no regular monitoring programme implemented that detects the trends of the stock.
6.14 Long-term (>5 yrs) management issues

6.14.1 What are the main management issues currently facing your stock/fisheries? Please prioritise.

	Priority
	Description of issue

	1
	Rebuilding of the stock

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


6.14.2 Express in your opinion how these issues could be addressed.

6.15 Monitoring procedures

6.15.1 What are the main monitoring issues currently facing your stock/fisheries? Please prioritise.

	Priority
	Description of issue

	1
	Illegal fishery

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	


6.15.2 Express in your opinion how these issues could be addressed.

Navy vessels should patrol the seamounts known for orange roughy spawning during spawning time in March.

6.16 Monitoring at sea 


For each fleet identified in 2.1.1 with vessel need to carry observers:-

Irish fleet carried observers in 2003 and 2004

 VMS monitoring is in place and can be linked to logbook data. 
6.16.1 Please list and prioritise the problems observers encounter at sea. 

Because of reductions of TAC there was a suspicion of misreporting. The skippers were very reluctant to take onboard observers.  Observers had to guarantee that certain information was not reported.

6.16.2 How can these problems be addressed? 

In the shorterm, a good relation between observer and crew is necessary.

In the long-term, should a small fishery is re-open, all vessels conducting direct fishery for Orange Roughy should carry an observer.

6.16.3 Is there any coordination of observer sampling plans and observer activity across and between fleets from different Member States and other non-EU countries? If so please review.

Not Known

6.16.4 Please describe and review any other sea-going monitoring programmes in place.

None

6.16.5 Please identify the strengths and weaknesses of existing monitoring programmes at sea

6.16.6 How could they be improved?

It must be mandatory to carry observers on direct fishery for Orange Roughy.

Copies of stored tows of plotters should be made available.
6.17 Port-based monitoring for each fleet identified in 2.1.1:-

6.17.1 Please review any port-based sampling schemes, citing % landings/discards coverage, essential data collected and other non-essential data collected?

There was carried out port sampling in 2003. The coverage in % of total landings was very small. Sampling was done as a part of a strategy to collect basic information about the fishery.

6.17.2 Please list and prioritise the problems encountered sampling landings/discards from your stock. 

Landings were not always legal and thereby it was difficult to get information on  landing port and time for landing. In most case the landings went directly into lorries. There was very little time for sampling the fish. Often the skippers were not happy to have scientific staff around asking questions and recording information.

6.17.3 How can these problems be addressed?

Marine Institutes needs to get legal right to sample all fish that is landed in all ports. There is problem with sampling from foreign vessel landing into Ireland ports. 
6.17.4 Is there any coordination of port sampling plans across and between Member States and non-EU countries? If so  please review.

There is no port sampling or observer trips carried out in Ireland since 2004

6.17.5 Please describe and review any other shore-based monitoring programmes in place 

6.17.6 Please identify the strengths and weaknesses of existing shore-based monitoring programmes.

6.17.7 How could they be improved?

6.18 EU Data Collection Framework (DCF)

6.18.1 For each fleet identified in 2.1.1, please list data and information currently collected under the DCF.

Only official log books are collected 

6.18.2 Please identify the strengths and weaknesses of the EU DCF?

Irish deepwater fishery for Orange Roughy has ceased and therefore there is no data collection under the new DCF. The concurrent sampling at sea scheme should allow for some monitoring of Orange Roughy catches in other mixed deepwater fisheries such as the French mixed fishery.  There is currently no deepwater survey programme funded under the new DCF which would monitor the recovery of the stock. 
6.18.3 How could it be improved for your stock?

At a minimum. a low frequency, longterm monitoring programme in the form of a scientific survey should be in place to measure changes in abundance and population structure. 
6.19 Gap analysis of past and present scientific projects and data collection programmes

6.19.1 What are the main gaps in scientific knowledge and in data collection programmes. Please prioritise.

Will be compile din case study report-
	Category
	Issue 

	Scientific
	1. 

	Data collection
	1. Fine scale fishing data (each tow)

2. Correct logbooks

3. Correct landings data

4. Observer data

5. 


6.20 Fisheries monitoring in general

6.20.1 Are there any aspects of monitoring data and information (quality, temporal and spatial extent, time series, 

         availability, accessibility, flow) that [a] impact on assessments and/or [b] affect your ability to provide timely

         fisheries advice to managers?
Final conclusions and recommendations research, assessment and management

Orange Roughy are distributed in temperate water in depths between 700 and 1700 meters in The North Atlantic. The landing statistics show that the continental slopes and seamounts to the west of The British Isles have produced the highest accumulated catch of this species in the North Atlantic (34,000 tons) between 1988 and 2008.

The directed fishery for orange roughy to the west of The British Isles started in the early 90´s as a part of the development of deep water fisheries in the area by countries like France, Scotland and Ireland. The Orange roughy was rapidly depleted in the area west of Scotland (ICES sub area VIa) and the fishery ceased. The deep water mixed fishery however continued on target species like Roundnose Grenadier and Black Scabbard fish.

Orange Roughy are concentrating in dense school on seamounts in spawning time that occurs normally in March. At this time they can be fished in very high numbers. The seamounts in Sub area VI are relatively smooth and easy to fish with trawl. In sub –area VII (Porcupine Bank, west of Ireland) the seamounts are much steeper and more covered by coral, hence more difficult to fish.  These seamounts were not efficiently fished until 2001 when Irish trawlers started a direct fishery for Orange Roughy on these seamounts. They used technology and experience developed under similar conditions in the New Zealand Orange Roughy Fisheries. A target fishery started in 2001 and the fishery showed to be both very effective and profitable.

The Irish Fisheries Board (BIM) sent out observers and collected both fisheries data and biological data from the new fishery.  The fishery was very profitable and during 2001 and 2002 the fishery developed very fast.

In order to reduce effort EU implemented total allowable catch regulations (TAC) from 2003. Despite a relatively low TAC the fishery continued, and naturally it was not easy to get reliable fisheries data from 2003 onwards.

The Marine Institute in Ireland collected information forms the Fishery in 2003 and 2004, by sending out observers and collecting personal logbooks from skippers. The data collected from the fishery showed that the stocks were declining. In order to provide more reliable data and especially “fishery independant” data the Marine Institute of Ireland carried out acoustic surveys in 2004 and 2005. The surveys gave very valuable information but did not give enough information to enable scientist to assess the biomass of the stock.

Because of strong regulations the fishery has steadily declined since 2005 and by 2008 there has no been longer a targeted fishery for orange roughy.  There is no longer any data collected from the fishery. The Marine Institute of Ireland started annual deep water trawl surveys in 2006. The information from these surveys can be combined with the data from earlier surveys and the data from the fishery and to form time series that can be used for stock assessment analyses.

As shown and discussed in this document there are many aspects of orange roughy in the North East Atlantic that makes assessment difficult and uncertain. However, the biology and the behaviour and seasonality of orange roughy is relatively well known. The fisheries of orange roughy normally follows a boom and bust pattern. 

For rapid developing fishery it is necessary to collect good data from the fishery in an early stage. In the fishery for orange roughy west of Ireland reasonably good data was collected from the start of the Fishery (BIM).  Soon after the exploratory stage of the fishery the data collection stopped. In addition after the introduction of TAC the fisheries dependant data such as logbooks and landings data has become unreliable. 

The main use for fishery data is to establish a Catch per unit effort series that is reflecting the trends of the stock.  This gives a relatively good indication of stock level but the data collection was hampered by introduction of TAC.  The commercial CPUE data must always be treated carefully and it is necessary to investigate how the fishery has been conducted and if there has been any changes in fishing pattern. Such changes can be changing depths, moving to new areas. As orange roughy is an aggregating species that gathers on topographical features is it not certain how much information a CPUE on the directed fishery can give in relation to stock size as opposed to the increasing skills of skippers. If enough data is available on orange roughy catches of flat areas either as targeted or bycatch, this merits further investigation in terms whether a CPUEs would reflect relative abundance. 
Also socio economic factors have been investigated in this study. They show that the fishery in the beginning flooded the French markets and prices dropped. Still the fishery was very profitable and hence the fishery continued with all available effort until the TAC was introduced in 2003. 

The fishery gradually changed from a directed Orange Roughy fishery to a mixed deep water fishery. This type of fishery takes place on flat grounds between the seamounts. The mixed fishery is more predictable than the peak fishery, and gives lower but steadier income. Over the years the effort in the targeted fishery on the peaks was reduced shifted to the mixed fishery.

Regulations are now not permitting a directed fishery for Orange Roughy in VI and VII- the orange roughy

protection areas are covering the main areas in area VII, where Orange Roughy has been caught in the directed

seamount fishery. In addition, the TAC for Orange Roughy is set to zero to 2010. There are however still management issues with the Orange roughy stocks in VI and VII. Although regulations are not permitting a directed fishery for Orange Roughy in this area, a mixed deepwater fishery is still occurring and is being regulated for. This fishery has a bycatch of Orange Roughy. A TAC of zero will result in the discarding or misreporting of Orange Roughy, making it difficult to gather the data necessary to assess whether the stock is recovering. In addition there are currently no fisheries independent deepwater surveys funded to  gain information on whether the stock is recovering. Following scientific analysis is suggested to improve the management of the stock:

· _ To continue the work on the CPUE series and split the data according to fisheries- ie target fishery and

mixed fishery for the Irish and French fisheries.

· _ To evaluate the mixed deepwater fishery in a multispecies context and to assess the proportion of orange roughy caught in the mixed fishery.

· _ To assess if there can be a sustainable directed fishery for orange roughy taking into account the economic sustainability with regards to required data/sampling/control costs and the ecological sustainability taking account of the stock and other ecosystem components from sharks to VMEs
· To assess if there can be a sustainable bycatch quota for Orange roughy in the mixed fishery and if so, how much this would be again considering the economic costs of data/sampling/control and the ecological costs. 
· _ To assess what data needs to be collected in the future to monitor the dynamics of the stock.
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1 For a definition of VMEs please see FAO TECHNICAL CONSULTATION ON INTERNATIONAL GUIDELINES FOR THE MANAGEMENT OF DEEP-SEA FISHERIES IN THE HIGH SEAS Rome, 4–8 February and 25–29 August 2008 � HYPERLINK "ftp://ftp.fao.org/docrep/fao/011/i0605t/i0605t00.pdf" ��ftp://ftp.fao.org/docrep/fao/011/i0605t/i0605t00.pdf�


2 e.g. SPAOT – Spanish otter trawlers


3 Exploratory, Benchmark (to identify best practise), Update (repeat of previous years’ assessment using same method and settings 


    But with the addition of data for another year).





5 PET – protected, endangered or threatened species.


4 Aspects to be reviewed for each marine strategy descriptor, may be further refined according to the outcome of on-going work from ICES/JRC task groups on these descriptors.





5 Grey market, that is where fish is distributed without sales records and is opaque to the competent authorities.


6 HACCP -Hazard Analysis Critical Control Points – analytical process and EU requirement relating to global trade and food quality.


7 Rights-based mechanism where right to fish is associated with a specific area where the management authority is at the local (TURF) level.


8 FAO website: � HYPERLINK "http://www/fao.org/fishery" ��http://www/fao.org/fishery�





