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The Request

The request from the North-East Atlantic Fisheries Commission (NEAFC) to ICES regarding redfish stocks, i.e. the fisheries of Sebastes mentella in the Irminger Sea and adjacent waters.

Terms of Reference C.

 "Comment on whether the horizontal, vertical, and seasonal distribution of pelagic redfish in the Irminger Sea indicate the present of different stock components within the area."

The Problem

Among the problems of assessment and management of S. mentella in the Irminger Sea and adjacent waters (on  the continental shelves and banks of East Greenland, Iceland, and Faroe Islands)  is its stock identification. There is an ongoing debate whether there exist one or several stocks of the species and hence, how it should be managed. The purpose of this working document is to examine whether it is possible to use catch statistics (spatial and temporal distribution of the fishery and biological information of the catch) and survey data to determine S. mentella stock structure in the Irminger Sea and adjacent waters.
Stock Structure

S. mentella has been fished for decades on the continental shelves and banks of the Faroe Islands, Iceland, and East-Greenland and been considered as one stock. In 1982, the pelagic redfish fishery in the Irminger Sea developed and a new stock was defined for management purposes. The two stocks were named shelf deep-sea S. mentella, inhabiting the above mentioned continental shelves and banks, and oceanic S. mentella, inhabiting the open sea of the Irminger Sea.

In the mid 1990s the pelagic fishery moved to deeper layers of the Irminger Sea (deeper than 500 m).  The redfish caught below 500 m was considered by some scientist different from those caught above 500 m and resembled more the deep-sea S. mentella living on the continental shelves.  This component was named pelagic deep-sea S. mentella.  Currently, the pelagic deep-sea S. mentella and oceanic S. mentella in the Irminger Sea is managed together, whereas the deep-sea shelf S. mentella is managed as one stock.

It may, therefore, be possible to distinguish between three types of S. mentella in the Irminger Sea and on the banks and continental shelves of the Faroe Islands, Iceland, and East Greenland:

· Shelf deep-sea type. Distribution associated with the continental shelves with a depth distribution from around 1000 m to above 500 m. Exploited primarily by otter trawls, but also by pelagic trawls.

· Pelagic deep-sea type. Pelagic distribution in the open Irminger Sea, but mostly north of 60° N.  Most common at depths greater than 500 m.  Exploited by pelagic trawls. Morphology similar to the deep-sea type.

· Oceanic type.  Pelagic distribution in the open Irminger Sea, but mostly south of 60° N.  Overlaps the horizontal distribution of the pelagic deep-sea type. Has the highest concentration at depths less than 500 m. Exploited by pelagic trawls.

The relationship between these types are complex and no firm conclusion has been made about the stock structure.
The Fishery

Table 1 gives the description of monthly trend in the redfish fishery in the Irminger Sea and adjacent waters in recent years and Table 2 gives monthly proportional catch from 1997 to 2001. Fishing for redfish usually starts in April each year and is continued until October. Traditionally, there has been little fishing from November to March. The majority of S. mentella is taken in the first half of the year (Table 2).

Prior 1996, the fishery was distributed over a big area in the Irminger Sea and adjacent waters, but has changed significantly in terms of the depth expansion and of area. Currently, there are two main fishing grounds (Table 1), the northeastern area where the fishery mainly takes place in the first half of the year and the southwestern area where the fishery is conducted in the second half of the year. The reason for the 400-500 nautical mile southwestern movement of the international fleet (except the Icelandic one) is due to ceased redfish fishery in the northeastern area. This ceased fishery is because of a northern migration of S. mentella into the Icelandic exclusive economic zone (EEZ). 

The Icelandic fleet, within its EEZ, continues to fish for pelagic deep-sea S. mentella on its northern migration. This fishery usually finishes in August-September when the redfish reaches the so called “redfish line”. For management purposes, the Icelandic authorities separate the deep-sea S. mentella on the continental shelf from the pelagic deep-sea S. mentella in the Irminger Sea by straight line through three positions (see Figure 9.1.1 in Chapter 9 of the 2002 Report of the Northwestern Working Group). The redfish caught west of the “redfish line” is of the pelagic deep-sea type, whereas the redfish caught east of the line is of the shelf deep-sea type.  Whether these two types represent one stock or two distinct ones remains unresolved.

From available information on the depth expansion of the fishery, the fishery in the northeastern part in the first and second quarter of the year is mostly conducted below 500 m and consist primarily of pelagic deep-sea S. mentella. In the third quarter in the southwestern area, fishing occurs mainly at depths shallower than 500 m and is primarily oceanic S. mentella. The mean length of the fish caught in the southwestern part in the second half of the year is on average 8 cm smaller than the fish in the northwestern part.

Iceland has classified its pelagic catches into oceanic-type redfish and deep-sea redfish.  The proportion of pelagic deep-sea S. mentella of the Icelandic catch from 1997 to 2002 has been between 65-95%. From 1997 to 2000, the oceanic type in the Icelandic catch decreased from 70% to 5%, but increased again in 2001 when managers in Iceland decided that the fleet should fish at least 1/3 of the oceanic type. Iceland takes about 40% of the total oceanic and pelagic deep-sea S. mentella catch.

Assuming, from available catch statistics from all fishing nations and is summarized in Tables 1 and 2, that the catch in the southwestern area only of the oceanic S. mentella type and the catch in the northeastern area is mainly pelagic deep-sea type, at least 70% of the total annual S. mentella catch in the Irminger sea and adjacent waters is the pelagic deep-sea type. Total biomass above and below 500 m was estimated in 2001 around 1 million tonnes in each water column. It is clear that there is a greater fishing pressure on pelagic deep-sea S. mentella.
The International Redfish Survey 2001

The spatial distribution of S. mentella in the International trawl-acoustic survey on pelagic redfish conducted in the Irminger Sea and adjacent waters in June/July 2001 was as follows: The highest concentration of redfish at depths greater than 500 m was in northeastern part of the research area. In the same area in waters less than 500 m, the abundance of redfish was low and no redfish was found in waters <500 m east of 31° W. The fish in waters >500 m was on average 4-5 cm bigger than fish at depths <500 m. The abundance of redfish in waters less than 500 m was highest in the southwestern part of the research area. The abundance increased from the northwestern part of the research area to the south and southwestern part. The average length of redfish at depths less and greater than 500 m was similar. Mean length of redfish decreased from north to south both above and below 500 m.

Conclusion

The examination of available data indicates both spatial (vertical and horizontal) and temporal distribution of components of S. mentella in the Irminger Sea and adjacent waters. Furthermore, there is a greater fishing pressure on S. mentella inhabiting the waters northwestern area at depths below 500 m and identified as pelagic deep-sea S. mentella. However, the data does not allow firm conclusions about the stock structure. It is possible that there may exist at least two stock units of S. mentella, but whether these units reflects genetically separated stocks or temporal separation of, for example, age groups, remains inconclusive. A research conducted to study the genetic relationship of S. mentella in the Irminger Sea and adjacent waters indicated possible genetic separation of oceanic S. mentella and pelagic deep-sea S. mentella.

Relationship between pelagic deep-sea S. mentella and deep-sea S. mentella on the continental shelves and banks of the Faroe Islands, Iceland, and East-Greenland can not be excluded. It is highly possible that these two types are of the one and same stock, which is annually migrating to northern waters where feeding and copulation take place. Based on the current distribution of the fishery this implies a migration of over 500 miles. No fishery independent information on such a migration exist. In situ tagging methods that are now in development may provide a vehicle to obtain such information.

If S. mentella in the Irminger Sea and adjacent waters consists of two or more genetically distinct stocks or is one stock, but components of the stock are spatially and temporally segregated, it may be a responsible management to manage the species as two separate management units and set annual quotas for each unit.  Otherwise it may lead to overexploitation of different components.

Table 1:  Monthly trend of the S. mentella fishery in the Irminger Sea and adjacent waters.

April

May

June
The fleet of all nations is mainly located southwest of Iceland (ca. 60-62° N - 28-32° W), i.e. the fishery mainly takes place around the 200 miles Icelandic EEZ (the Icelandic fleet both inside and outside). The catch mainly consists of pelagic deep-sea S. mentella.



July
The fishing fleet (except the Icelandic one) moves 400-500 nautical miles southwest, i.e. south of Cape Farewell on Greenland (ca. 56-60° N - 36-44° W).  The catch consists primarily of pelagic S. mentella. The Icelandic fishery is mainly conducted inside the Icelandic EEZ, fishing for deep-sea S. mentella.



August

September

October
Most of the redfish fishery takes place in the area south off Cape Farewell. The Icelandic fleet joins later on. In October, the fishery ceases and finishes that month.

Table 2:  Catches (proportion) of S. mentella in the Irminger Sea and adjacent waters 1997-2001, divided by month.


1997
1998
1999
2000
2001

April
10
8
12
15
5

May
37
39
46
36
17

June
20
16
10
24
36

July
12
12
8
8
11

August
5
9
13
11
17

September
9
7
7
5
12

October
7
9
5
1
1

Total
100
100
100
100
100
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