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Abstract

This survey took place over a period of 12 days in November and December 1999 on the
western slope of the Porcupine Bank and the western and eastern slopes of the Porcupine Seabight.
Fishing was carried out in five separate areas, in depths between 400 and 2,000 meters. The primary
objective of the survey was to oblain samples of chondricthyan and teleost fish for the Marine Institute
(MI) deepwater research pragramme, for contaminant analysis of fish by the MI chemistry section and
for food technology analysis at the Teagase National Food Cenire. The survey was carried out on a
commercial long-liner, using commercial deep-water autoline gear. In fotal 18 species of
chondricthyan, 24 species of teleost fish and 1 species of cephalopod were taken. Among the most
abundant species in the catch were birdbeak dogfish, leafscale gulper shark, Portuguese dogfish and
mora. Over the entire survey, discarding was estimated as 42% of the total catch. The main species
discarded were birdbeak dogfish, black mouth dogfish and greater lantern shark. Catch per 1,000
hocks (CPUE) was highest abundances were found in the western and northwestern siope of the
Porcupine Bank. The catch rates in the slopes of the Porcupine Seabight were considerable lower.
CPUE compared with rates from previous years in the northwestern slope, showed a reduction for the
commercial species Portuguese dogfish and leafscale gulper shark.
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Introduction

The Marine Institute commenced a deep water survey programme in 1993, and to
date 5 trawl and 5 longline surveys have been compléted in the deep waters to the west of
lreland and Scotland. The purpose of these surveys has been to secure samples of deep
water teleost and chondrichthyan fish for the Marine Institute deep-water fisheries
programme. Deep-water fish stocks are currently the subject of considerable fishing effort,
and there have been no effective management measures in place. The work of the Marine
Institute has focused on providing the basic biological information necessary for future
management of the fishery. This report describes a longline survey of the continental slopes

of the Porcupine Bank and Porcupine Seabight that took place in December 1999.

The purpose of this survey was to obtain information on the distribution of deepwater
fish, assess the rate of discarding, and examine the selectivity of the commercial longline
gear in use. Samples were collected for age and reproductive analysis and for food analysis
tests being carried out by the National Food Centre. Personnel from an Bord lascaigh Mhara
(BIM) and commercial fishermen also participated in the survey. The areas of interest to BIM
were gear technology, fish handling systems and fish quality, with particular reference to
investigating the possibility of developing longlining as an alternative fishery in Ireland.

Personnel

Maurice Clarke (Chief Scientist) Marine Institute MFSD

Selene Hoey Marine Institute MFSD
Nils-Roar Hareide Hareide Fisheries Consultants
Myles Mulligan An Bord lascaigh Mhara
Michael Gallagher An Bord lascaigh Mhara
Paddy O'Malley Skipper An Capall Ban
Thérése Mulvey University College Cork

Materials and Methods

The sample design involved setting lines in each of 4 areas (Figure 1) in the depth
strata 500 - 700 m, 700 — 900 m, 200 — 1,100 m, 1,100 m — 1,300 m and 1,300 m —~ 1,500.
Some deeper settings were made also. The vessel used for this survey was the Loran a 52
m auto-liner/gill-netter based in Godey, Norway. The vessel details are as follows: built,
1999; length, 51.2 m (Reg. 46.3 m); beam, 11 m; draught, 6 m; main engine: 3516 Caterpillar
developing 2,000 horse power; gear capacity 68,000 hooks and 2,000 sheets of gill-nets.
Capacity of fresh hold, 180 t; frozen hold, 220 t and bait hold, 40 t.
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Lines of 9 mm and 11.5 mm diameter were used. Magazines consisted of 1,350
hooks. The hook size used was Mustad 13/0 EZ, with smaller numbers of size 7/0 EZ hooks.
The smaller hooks were deployed to investigate if smaller squalid sharks could be caught.
Snoods were of 40 — 70 ¢m in length attached to the main line by swivels at 1.4 m intervals.
The interval between swivels must not be less than twice the snood length to avoid fouling.
Bait consisted of squid (60%) and mackerel (40%). Fishing was carried out in 4 areas of the
continental slope.

54°N

53°N
52°N

50°N §

16°W

Figure 1. Shoot positions {x) and CTD positions (o) for Porcupine deepwater long-line survey.

Species were identified according to Stehmann (1998), Whitehead (1984), and
Compagno (1984). Length measurements of all fish in the catch were taken as the lines were
hauled. Weight information was also taken for every species, and was used to develop
length-weight regressions and obtain estimates of total weight. Otoliths of ling, blue ling and
tusk were removed and length, weight, sex and maturity information recorded on hauling.
These otoliths were stored in 70% alcohol. Otoliths of mora and grenadiers were stored dry

in plastic trays. Spines, cenira and gonads of squalid sharks were removed from specimens
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in the fish factory. In most cases the length frequency of the total catch was recorded on
hauling but in some cases lengths were recorded from fish for biological analysis in the
factory. Total length was used for all species with the exception of grenadiers and rabbitfish.
Pre-anus length was used for the rabbitfish and pre anal-fin length was used for grenadier
species. A CTD probe, measuring salinity and temperature was deployed in each area at 3
depths, 500 m, 1,000 m and 1,500 m (Figure 1).

Fillets from a wide range of species of fish were frozen for food technology and
product development by the Teagasc National Food Centre. Specimens were also taken and
frozen for the Marine Institute chemistry section for contaminant analysis. Live specimens
were kept in bins with flowing seawater for captive biological studies at the Mara Beo
Aquarium, Dingle, Co. Kerry.

Results and Discussion

Survey Narrative

Day 1; 30 November 1999

Left Killypegs at 2000 hrs 30 November 1999. Began steam for Area 5 (NW slopes of
Porcupine Bank). Wind force 7-8 south westerly veering westerly.

Day 2; 1 December 1999

Three settings were made. Lines were shot at 1,125 m, 890 m and 635 m. No small hooks
were deployed at this time because of the difficulty in hand baiting while steaming. GTD
measurements were taken at 500 m, 1,000 m and 1,200 m in Area 5. Wind northwesterly
force 6-7. Began hauling line 1 (988 m) at 2300 hrs. The shallower setting yielded good
quantities of ling. Deeper settings produced high catches of birdbeak dogfish and some

leafscale gulper shark were taken.

Day 3; 2 December 1999

Finished hauling line 1. Catch dominated by birdbeak dogfish and mora with some tusk and
blue ling. Biological samples of longnose velvet dogfish taken. Shot line 4 at 0320 hrs at
depth 1429 m. Began hauling line 2 in the depth range 610 m tc 900 m at 0445 hrs. Weather
was sfill poor. Line 3 was hauled at 0742 hrs. Catch was mainly birdbeak dogfish with some
greater forkbeard and blue ling. Line 5 shot at 0936 hrs in the depth range 418 to 571
metres. Line 6 was then shot at 1000 hrs at 603 m. Hauling of line 4 began at 1050 hrs.
Catch was small, mostly squalid sharks. This was the first setting with small hooks. Catch on

small hooks was of mixed small squalids and some Kaup's eel. Catch on line 5 was small
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with some tusk, mora and ling. Otoliths and maturity data of ling taken. Line 6 was hauled at
1845 hrs at the same positions. Began steaming for Area 6. Weather westerly gusting to
force 9 and 10.

Day 4; 3 December 1999

Night spent steaming to Area 6 (W slopes of Porcupine Bank). Arrived and shot in the depth
range 500-700 m at 1028 hrs, then in the depth range 700-819 m at 1126 hrs. Some
Spanish and French long-liners were working in this area, at shallower depths. Afterwards
hauled line 7 at 1450 hours. Catch was very poor with lots of black mouth dogfish. Line 8
was hauled at 1655 hours, with similar catch. Shot line 9 (514m) at 1028 hrs and line 10
(900998 m) at 1852 hrs using 3 magazines and 560 small hooks. At 1933 hrs shot line 11 at
1,009 meters using 3 magazines and small hooks. Wind northwesterly 6-7.

Day 5; 4 December 1999

Shot 2 magazines (line 12) at 0051 hrs. Began hauling line 10. Catch dominated by leafscale
gulper shark, mora and birdbeak dogfish. Catch on small hooks very low, with many hooks
and snoods broken. Began to haul line 11 at 1030 hrs. Once again squalid sharks, with only
small quantities of blue ling and mora, dominated the catch. Line 12 was also difficult to haul.
Line broke due to strong northward currents on the bottom. The line had drifted at least a
mile from shooting position. These currents made hauling of line 13 difficult also.

Day 6; 5 December 1999

Began day by steaming to Area 7 (SW of Porcupine Bank). Shot lines 14, 15 and 16 at the
depths 1,340 m, 1,087 m and 1,530 m respectively. Line was hauled at 0930 hrs. It was
intended to fish deeper in this area but the shelf sloped down very steeply and the current
was strong. The stronger 11.5-mm line was used because of fears of breakage in the bad
weather conditions. Line 15 was hauled at 1330 hrs; catch was poor, mainly Portuguese
dogfish. Afterwards moved west to shoot line 17 at 1530 m. No GTD taken at 1,500 m. Line
17 was hauled at 1705 hrs; caich was low dominated by siki.

Day 7; 6 December 1999

Steamed east to the western slopes Porcupine Sea Bight. Shot 2 lines, 18 and 19 at 625 m
and 765 m. Spanish owned trawlers and gill-netters in this area. Hauied line 18 at 0730 hrs.
Catch poor, dominated by black mouth dogfish and forkbeard. Steamed to Area 8. intended
to fish at 49” but contours too widely spaced so we steamed to south Area 8 instead.
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Day 8; 7 December 1999

Arrived in Area 8 and shot at 0012 hrs in 1345 m (line 20) and at 0118 hrs (line 21). Weather
westerly, force 5. Hauled line 21 at 0920 hrs, catch mainly mora and birdbeak dogfish.
Hauled line 22 at 1300 hrs. Shot line 23 and 24 at 854 metres hauled at 740 m, catch rates
low. Began steam to north of Area 8.

Day 9; 8 December 1999

Steamed north during early morning and shot at 0350 hrs {1980 m). Shot two further lines at
1,400 m and 1,600 m. Weather strengthening force @ westerly. Hauled line 25 at 0815 hrs.
Completed hauls 26 and 27 at 1530 hrs and 2150 hrs. Catch rates low in both cases. Hauled
line 28 at 2245 hrs. Again catch rate low, dominated by small sharks. Skipper decided not to

shoot again until morning because of very poor weather conditions (force 9 — 10).

Day 10; 9 December 1999

Shot line 29 at 0245 hrs, line 30 at 320 hrs and line 31 at 0350 hrs. Line 29 was hauled at
0645 hrs and the catch was poor. Line 31 was hauled at 1300 hrs, with line 30 hauled at
1545 hrs. Catch rates in all cases poor. Catches in this area have declined in recent years
according to anecdotal evidence. After hauling line 31 it was decided that enough depth
strata had been sampled by long-line. Therefere fishing was conducted to obtain peak catch
rates of commercially valuable deepwater fish. Haul 32 was shot over 720 t0 1,200 m using 3
magazines. Catch was somewhat disappointing with some mora. Line 33 was set in the

depth range 815 to 1,160 m. Again the caich was disappointing.

Day 11; 10 December 1999

Loran moved northwards and shot line 35 at 0126 (958 to 1194 m). Line 36 was shot at 0631
hrs and hauled at 1510 hrs. Catch in both cases was poor with small numbers of sharks and
mora. Line 37 was shot over shallow ground to obiain shallower dwelling deepwater fish for
captive work. The last shot at 1542 hrs and hauled at 2310 hrs. Catches from the commercial
fishing on this day were poor. Began steam to Cobh at 2330 hrs.

Day 12; 11 December 1999
Loran tied up at Cobh at 1400 hrs. Fish landed and stores loaded. Scientific samples and

equipment unloaded and returned to Dublin.




Fisheries Leaflet No. 186

Oceanographic Data

The temperature in the different fishing depth varied between 4.5° C and 11.5° C
(Figure 2). The temperature decreased gradually by depth and the lowest temperature was
found at 1,500 m. In most depths the temperature decreased with higher latitudes. In general
the temperature was approximately one degree higher in the southern part of the
investigated area than in the northern. The salinity (Figure 3) was between 35.0 and 36.1 %o,
this relatively high salinity (>36 %) indicates that the water masses is a mixture between
Atlantic intermediate water and Mediterranean deep water (Garrison 1993 p.200)

Temperatures and salinity data are shown in Figures 2-6.
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Figure 2 . Temperature by depth in the different fishing areas.
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Catch Details

n total 45 species were recorded during the survey. Of these 20 were
chondricthyans, 22 teleosts and 1 crustacean. (Table 1) The total catch was 28,126
kg. {Table 2) The most important group of species were the squalid sharks. The most
abundant species was birdbeak dogfish Deania calcea (32%). This species has no
commercial value and was discarded. The two commercial squalid shark species
Portuguese dogfish and leafscale gulper shark combined contributed to 32% of the
catches. The commercial bony fishes, mora Mora moro, forkbeard FPhycis
blennoides, ling Molva molva and blue ling Molva dypterigia comprised 21% of the
total catch. Discard species amounted to 42% of the total catch. The distribution by
depth and {emperature for the main species is shown in Figure 7. The positions of
each longline setting are shown in Table 3, and the catch per 1,000 hooks for each

tongline setting is shown in Table 4.
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Figure 7. Distribution of most important fish species by depth and temperature.

Biological data

Ling (Molva molva)

The total catch of ling was 632 kg (round weight} (Table 2). Highest catch was
recorded in the northern slope of Porcupine Bank (Figure 8). The absolute depth
range for this species was 400 m — 900 m. The peak catch of Molva molva came
from around 450 meters. During the survey there was only one shot that produced
more then 10 kg per 1,000 hooks (Table 4). No ling was taken on the western (Area

13
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6) or the southern (Area 7) slopes of the Porcupine. In the Porcupine Seabight ling
was represented in two shots and the catch rate was lower than 10 kg per 1,000
hooks in both. The main reason for the low catch is that most fishing was conducted
deeper than the main bathymetric range for this species. The commercial fishery for
this species normally takes place down to 450 m.

Length distribution for ling is shown in Figure 9. The smallest length recorded
was 61 cm for females and 63 cm for males. The greatest lengths were 84 cm for

males and 138 cm for females. Most fish were above the EU minimum size (67 cm).
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Figure 8. Catch per unit of effort for ling (Molva molva} in kg per 1,000 hooks during the
SUrVey.
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Figure 9. Length frequency distributions for kng.

Tusk (Brosme brosme)

The total catch of tusk was 655 kg (round weight) (Table 2). Highest catch
was recorded in the northern slope of Porcupine Bank (Figure 10). The absolute
depth range for this species was 400m — 750 m. The peak catch of Brosme brosme
came from around 450 meters. This species was only caught in Area 5. However,
according to Whitehead et al (1986) this species is distributed south to the southern
part of Porcupine Bank. Tusk has a bathymetric range down to about 1,000 m,
(Connolly ef al 1999). The reason for the absence of tusk is most probably that only
area 5 had temperatures that were suitable. Area 5 was the coldest of the depth
range preferred by tusk (Figure 2).

Length distribution for tusk is shown in Figure 11. The smallest length
recorded was 55 cm for females and 59 cm for males. The greatest lengths were 75

cm for males and 77 cm for females.

15




Fisheries Leaflet No.186
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Figure 10. Catch per unit of effort for tusk (Brosme brosme) in kg per 1,000 hooks during the
survey
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Figure 11. Length frequency distributions for tusk.

Blue ling (Molva dypterigya)

The total catch of blue ling was 597 kg (round weight) (Table 2). Highest
catches were recorded in the Northern slope of Porcupine Bank (Figure 12). The
absolute depth range for this species was 500 m — 1,300 m. Peak catch rates of blue
ling came from 700 m to 1,100 m. Length distribution for blue ling is shown in Figure

13. Most fish were above the EU minimum size (70 cm).
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150w 1aew 120W 100w

Figure 12. Catch per unit of effort for blue ling (Mofva dypterygia) in kg per 1,000 hooks during
the survey.
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Figure 13. Length frequency distributions for blue fing (Molva dypterygia).

Portuguese Dogfish (Centroscymnus coelolepis)

The total catch of siki was 4,297 kg (round weight) (Table 2). Highest catches
were recorded in the western slopes of Porcupine Bank (Figure 14). The absoclute
depth range for this species was 600 m — 1,900 m. Peak catch rates were recorded
between 1,200 m to 1,500 m.

The smallest length recorded was 38 ¢cm for females and 70 cm for males.
The greatest lengths were 118 cm for males and 122 cm for females (Figure 15). The
specimen of 38 cm TL was the smallest individual of this species that has ever been
recorded in the NE Atlantic. It confirms the presence of the small specimens. Itis still

17
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unclear where the main population of small specimens is found. No smail specimens
of the other large squalid sharks (leafscale gulper shark and birdbeak dogfish) have

been found in this area.

16w 14w 120w Tloow
Figure 14. Catch per unit of effort for Portuguese dogfish in kg per 1,000 hooks during the
survey.
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Figure 15, Length frequency distributions for Portuguese dogfish.

Leafscale gulper shark (Centrophorus squamosus)

The total catch of false siki was 4,619 kg (round weight) (Table 2). Highest
catches were recorded in the western and southern slopes of Porcupine Bank
(Figure 18). The absolute depth range for this species was 500 m — 1500 m. Peak
catch rates came from 700 m to 1,400 m. The smallest length recorded was 62 cm

18
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for females and 72 cm for males. The greatest lengths were 122 cm for males and

140 cm for females (Figure 17).

16°W 14°W 12°W . 10“.W
Figure 16. Catch per unit of effort for leafscale gulper shark (Centrophorus squamosus) in kg
per 1,000 hooks during the survey.
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Figure 17. Length frequency distributions for leafscale gulper shark.

Mora (Mora moro)

The total catch of mora was 3,345 kg (round weight) (Table 2). Highest
catches were recorded in the western slope of Porcupine Bank (Figure 18). The
absolute depth range for this species was 500 m — 1,300 m. Peak catch rates of

mora came from 600 m to 1,100 m. The smallest length recorded was 33 cm for
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females and 35 cm for males. The greatest lengths were 83 cm for males and 72 cm
for females (Figure 19).
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Figure 18. Catch per unit of effort for mora (Mora moro) in kg per 1,000 hooks during the
survey.
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Figure 19. Length frequency distributions for mora (Mora moro).

Greater Forkbeard (Phycis blennoides)

The total catch of Greater Forkbeard was 692 kg (round weight) (Table 2).
Catch rates of 10- 20 kg per 1,000 hooks were recorded in the whole investigated
area shallower than 1,000 meter (Figure 20). The absolute depth range for this
species was 400 m — 1,100 m. The smallest length recorded was 28 cm for females

20
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and 25 cm for males. The greatest lengths were 45 cm for males and 73 cm for

females (Figure 21).

1S°W. o 14°W 12°W 10°W
Figure 20. Catch per unit of effort for greater forkbeard (Phycus blennoides) in kg per 1,000
hooks during the survey.
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Figure 21. Length frequency distributions for greater forkbeard (Phycus blennoides).
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Conclusions

The species distribution in the catches changes with depth. Deeper than
1,100 metres, Portuguese dogfish is the dominant species. Between 600 and 1,100
metres bird beak dogfish, blue ling, mora, false siki and greater forkbeard are
dominant. Shallower than 500 metres the dominant species are ling tusk and black-
mouthed dogfish. This pattern is the same as found in earlier longiine surveys
"Skarheim” 1997 (Connolly et af 1997). However this survey shows there is a trend
for the abundance of ling and tusk to decreases southwards. This could be explained
by higher temperature and salinity in the lower latitudes. According to Whitehead
(1984) the fishing area is close to the southern boundary for these species and the
maximum preferred temperatures for these species is 10-11° C. In conirast the
deepwater sharks do not appear constrained by temperature within the study area.
They are, however, exclusively found in deep waters.

The weather conditions during the whole survey were bad. Probably this most
affects the catch results. Because of the movement of the vessel the line could not
be hauled at a constant speed. Therefore most probably more fish were lost during
hauling operation than would be the case in calm weather. Hence the catch rates in
this survey are probably smaller compared with surveys conducted in relatively calm
weather conditions. However this survey does give an indication of the distribution of
deepwater elasmgbranchs, that appear to remain attached to hocks, even in the
rough weather encountered.

The main pattern of long line fishing west of Ireland is well illustrated in this
survey. Surveys such as this provide important information on the commercial
fisheries proliferating in this area. In the absence of fisheries dependent information,

these surveys provide invaluable biological and abundance data.
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Table 1. Species identified on the 1999 deep water long-line survey. Classification after

Whitehead et af {1984; 1286) and Compagno {1984).

CHONDRICHTHYES CHONDRICHTHYANS TELEOSTOMI (continued)  TELEOSTS
Hexanchidae Six gill sharks Alepocephalidae Smoothheads
Hexanchus griseus sixgill shark Alepocephalus rostratus Risso's smoothhead

Squalidae

Centroscymnus coelolepis
Centroscyllium fabricii
Centrophorus squamosus

Centrophorus sp.
Dalatias licha
Deania calcea
Efmopelrus princeps

Eimopterus spinax
Somniosus rostratus

Centroscymnus crepidater

Scymnoden ringens

Charcharhinidae
Prionace glauca

Scyliorhinidae
Apristurus spp.
Galeus melastomus
Galeus murinus

Rajidae

Raja circularis
Raja fullonica
Raja nidarosiensis

Squalid sharks
Portuguese dogfish
black dogfish

leafscale gulper shark

kitefin shark
birdbeak dogfish
lantern shark

velvet belly
little sleeper shark

long nosed velvet
dogfish
knife tooth shark

Requiem sharks
blue shark

Cat sharks

blackmouth dogfish
mouse catshark

Skates

sandy ray
shagreen ray
Norwegian skate

Synaphobranchidae
Synaphobranchus kaupi

Congridae
Conger conger

Scorpanidae

Trachyscorpia cristulata
echinata
Helicolenus dactylopterus

Moridae

Mora moro
Lepidion eques
Antimora rostrata

Gadidae
Molva dypterigia

Merluccius merluccius
Molva molva

Phycis blennoides
Brosme brosme
Micromistius poutassou

Psychrolutidae
Cottunculus thompsoni

Macrouridae
Trachyrynchus trachyrynchus

Coelorhynchus occa
Chalinura mediterranea
Nematonurus armatus
Aphanopus carbo

Chimaeridae Chimaeras
Chimaera monstrosa rabbitfish
Hydrolagus affinis smalleyed rabbitfish
CRUSTACEA CRUSTACEANS

Chaceon affinis

deep sea red crab

Ophidae
Spectrunculus grandis

Lophidae

[ ophius piscatorius

Arrowtooth eels
Kaup's eel

Conger eels
conger eel

Redfish
scorpion fish

bluemouth

Moras

mora
blue antimora

Gadoids
blue ling

hake

ling

fork beard
fusk

blue whiting

Fatheads
pallid sculpin

Grenadiers
Mediterranean -

long snout grenadier
spear-snouted grenadier
Black scabbard
Cuskeels

Anglerfish
black monkfigh
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Table 2. Total catch of all species caught during the survey

Species common name KG o
Deania calcea birdbeak dogfish 9015 32.05
Centrophorus squamosus false siki 4619 16.42
Centroscymnus coelolepis siki 4297 15.28
Mora moro mora 3345 11.90
Galeus melastomus blackmouth dogfish 1589 5.65
Centroscymnus crepidater long nosed velvet dogfish 699 2 49
Phycis blennoides fork beard 692 2.48
Brosme brosme tusk 655 2.33
Molva molva ling 632 225
Molva dypterigia blue ling 597 2.12
Eitmopelrus princeps lantern shark 416 1.48
Raja nidarosiensis Norwegian skate 258 0.92
Helicolenus dactylopterus bluemouth 214 0.76
Chimaera monsirosa rabbitfish 210 0.75
Hexanchus griseus six-gilt shark 126 0.45
Scymnodon ringens knife tooth shark 125 0.45
Raja circularis sandy ray 86 0.31
Synaphobranchus kaupi Kaup's eel 86 0.31
Coryphaenoides sp. 75 0.27
Hydrolagus affinis smalleyed rabbitfish 70 0.25
Antimora rosirata 43 0.16
Centroscylfium fabricii black dogfish 42 0.15
Lophius piscatorius black monk 37 0.13
Dalatias licha kite fin shark 25 0.09
Raja fulfonica Shagreen ray 24 0.09
Somniosus rostratus little sleeper shark 24 0.09
Alepocephalus rostratus Risso's smoothhead 219 0.07
Trachyrynchus trachyrynchus Mediterranean long snout grenadier 20 0.07
Galeus murinus mouse catshark 16 0.06
Centrophorus sp. 15 0.05
Lepidion eques 9.2 0.03
Spectrunculus grandis 7.8 0.03
Meriuccius merluccius hake 4.0 0.0
Aphanopus carbo black scabbard 4.0 0.01
Trachyscorpia cristulata echinata scorpion fish 3.9 0.01
Etmopterus spinax velvet belly 29 0.01
Prionace glauca blue shark 2.8 0.01
Alepocephalus rostratus 2.3 0.01
Conger conger conger eel 1.6 0.01
Apristurus laursoni iceland catshark 0.60 0.002
Micromistius poutassou blue whiting 0.36 0.001
Coftunculus thompsoni pallid sculpin 0.32 0.001
Coelorhynchus occa spear-snouted grenadier 0.12 0.0004
Chaceon affinis deep sea red crab  not registered

Total 28126 100.00
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Table 3. Positions of shots during deep water long-line survey on board Loran.

Date | Haul | Area |Hooks | Start{ Stop| Lat. Lon. |Depth| Catch | Tem | Sal. comments
p %o
°C
no. {hours|hours mean kg

01/12 1 5| 4050| 1645| 300| 53.5888( 13.3011 988| 2555 | 8.2 | 35.7 Mora, false siki,
01/12 2 5( 2700 1745 700{ 53.5720( 13.2602 748) 1401 | 9.6 | 35.6 False siki, mora
o1/12 3 5| 2700| 1920| 1745} 53.5620| 13.2297 557| 1087 | 10.0 | 35.86 Blue ling, tusk
02/12 4 5| 3220| 0320] 1050| 54.0460] 13.32821 1277} 480 | 6.3 | 35.8 False siki
02/12 5 51 2700| 0936 53.5336| 13.2369 468| 1061 | 10.0[ 35.6 Ling, tusk
02/12 6 5| 2700| 1000| 2120| 53.5491| 13.2603 745| 1644 | 9.6 | 35.7 Mora, false siki
0312 7 6| 2700| 1028] 1450| 52.2572| 14.4660 514 416 |10.3(35.7 Forkbeard
03/12 8 6| 2700| 1057| 1655; 52.2489| 14.4722 585| 604 [10.3|35.8 Mora, forkbeard
03/12 9 6| 2700|1126 5204741 14.5196 765| 856 | 9.6 | 35.7 Mora
03/12 10 61 4050| 1852 52 2448| 15.0061 944| 1572 | 8.7 | 36.0 Mora, false siki
03/12 11 6| 4050|1933 520448 15.06805| 1097| 2481 | 8.0 | 35.9 Mora, false siki
o4/12f 12 6 0051 522510/ 15.1158| 1304 935 | 6.5 [35.9 False siki
04/12 13 6 0648 52.2390| 15.1564| 1378| 1049 | 6.0 | 35.9 Siki
04/12 14 7| 4050| 0505( 1230| 51.0985] 13.1036f 1227] 1002 359 False siki, siki
04/12( 15 71 4050| 0605| 1087| 51.0991| 14.5693| 1038 653 35.9 False siki
05/12 16 7| 4050| 0840 51.0909| 14.5197 907 133 | 9.0 [ 358 False siki
05/12y 17 7| 2700 1530{ 1275| 51.0996| 15.0283| 1403| 867 35.9 Siki
06/12| 18 7| 4050| 0455| 1015} 51.0684| 13.4938 695| B40 | 9.7 [ 358

06/12 19 7| 4050| 0510| 534| 51.0590f 13.3178! 1209| 983 35.4 Siki
0712 20 8! 4050| 0012 31| 50.0062| 11.3817| 1251| 694 | 85 | 36.0 Siki
0712 21 8| 4050] 0047] 15| 49.5897| 11.3456 610] 1040 | 10.4| 35.8 Mora
o712 22 8| 4050| 0118 145| 49.5723| 11.3129 883| 1124 | 9.7 {359 Mora, forkbeard
07/12 23 8 1350 0854| 905! 50.3049| 11.4739| 1798 69 Siki
0712 24 8| 12501 1715| 1725| 50.1002; 11.4390: 1720| 58 Siki
p8/12 25 8| 1350| 0350| 1030| 50.4833| 11.5717| 1974| 10 Poor catch
08/12f 26 8| 2700| 0445( 1215] 50.5263( 11.4874{ 1823 251 Siki
08/12| 27 8| 2700| 0535] 2150| 50.5583| 11.4243| 1603| 83 Siki
08/12| 28 8| 2700| 1630| 2245; 50.5450| 11.3253| 1444) 312 Siké
09/12 29 B 2700) 0245| 645| 50.5543t 11.3075( 1188 16 8.6 |36.0 Siki
09/12 30 8| 2700| 0320| 1545| 50.4949| 11.2816| 1032 155 | 9.2 | 36.0 Siki
09/12) 31 8| 2700|0350 1300( 50.5520( 11.2494 849( 102 | 9.6 359 Siki
09/12[ 32 8| 4050| 0939] 2020} 50.5670| 11.2072 995| 204 | 9.5 | 359 Mora, forkbeard
0912 33 8| 4050|1634 50.5716| 11.3182 988| 435 | 9.5 [ 358 Faise siki
09/12| 34 8| 4050| 2122| B00| 50.5857| 11.3333| 1105 350 | 9.2 | 36.0 False siki
1012t 35 8| 4050| 0126| 1020( 51.0020| 11.3385| 1071 742 | 85 | 36.0 False siki, mora
10/12] 36 8| 4050| 0831} 1510| 50.1020| 11.3606| 1071 527 | 8.5 | 36.0 Mora
10/12| 37 8| 5400| 1005| 1930] 51.3045| 11.2896 565| 61 10.5(35.7 Mora
10/12| 38 8 4050} 1542| 2010| 50.20351 11.3701] 1125 264 | 9.2 | 36.0 Mora
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Table 4. Catch per unit effort (CPUE) kg/1,000 hooks at each setting for the commerciaily

important species.

Haul |Depth |[Temp| Sal | Moiva Brosme| Molva | Centroscymus | Centrophorus| Mora| Phycis
°C | %

(m) molva | brosme|dypterygia| coelolepis squamosus | moro | blennoides
1 988 8.2 |357 41.7 7.9 160.2| 76.3 3.2
2 748 | 96 (356 16.2 2241 4.3 87.4| 587 20.6
3 557 | 10.0 (358 94.4 38.4 35 30 17.8
4 1277 | 6.3 |35.8 0.6 59.9
5 468 | 10.0 |35.6] 208.0) 1106 9.0
6 745 | 9.6 (357 35 12.2 237 39.9| 412 16.0
7 514 | 10.3 |35.7 4.0 9.4 0.3 216
8 585 | 10.3 |35.8 18.5 14.2
9 765 8.6 [35.7 1.1 4.8/ 5541 23.3
10 944 | 87 |36.0 56 20.4 153.0| 65.2
11 1097 | 8.0 |359 17.2 2.7 100.9| 191.9 115
12 1304 | 65 |359 220.2 101.7
13 1378 | 6.0 |35.9 246.0 73.4
14 1227 35.9 75 135.1 518/ 03
15 1038 35.9 24.4 73.6| 104
16 907 9.0 |35.8 1.9 2.5 148.0| 44.2 1.1
17 1403 35.9 253.6 16.8
18 695 | 9.7 |35.8 1.7 19.3
19 1209 35.4 55 175.6 301 35
20 1251 | 85 [36.0 55.7 20.3
21 610 | 104 |35.8 10.0 10.3] 71.3 2.3
22 883 | 9.7 (359 3.2 448 8.0
23 1798 19.0
24 1720 35.9
25 1974
26 1823 9.1
27 1603 254
28 1444 63.4
29 1188 | 8.6 |36.0 3.3
30 1032 | 9.2 |36.0 13.4| 32.8 1.7
31 849 | 9.6 |35.9 25 0.3 17.8
32 995 | 95 359 1.1 24| 151 8.9
33 988 | 9.5 359 1.0 54 18.4| 32.3 7.6
34 1105 | 9.2 |36.0 0.8 14.7 12.0[ 204 0.2
35 1071 © 8.5 |36.0 6.7 17.2 36.4| 674 3.2
36 1071 | 85 |36.0 7.7 16.7 38.6| 27.6 1.2
37 565 [ 10.5 |35.7 3.7 7.2
38 1125 | 9.2 |36.0 4.6 48 158 0.4
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Table 5. Catch per unit effort (CPUE) kg/1,000 hooks at each setting for main non-commercial

species.
D. G. C. E. H. C. H. S. R.
Haul|Hooks | Depth | Temp | Sal [calceus| melastomus icrepidater|princeps|dactylopterus/monstrosal griseus |ringens circularis|
1 | 4050 | 800 82 | 357 | 208.8 02 30.4 1.4
2 | 2700 | 70O 96 | 358 | 2845 5.4 7.7 11.6
3 | 2700 | 500 10 [ 3556 | 1924 18.4 16.8 4.2 5.9 7.2
4 | 3220 | 12060 | 63 | 358 | 28.8 14.8 26.6 0.6 2.6
5 | 2700 | 400 10 | 356 292 16.7 17.2 1
6 | 2700 | 700 96 | 357 | 381.2 18 11.5 12.3 38.3 11
7 | 2700 | 500 | 103 ) 357 105.9 7.9 28 1.7
8 | 2700 | 500 | 103 | 358 | 83 156.6 2.8 0.7 7.9
9 | 2700 | 700 9.6 | 357 | 180.5 33.8 4.3 4
10 | 4050 | 900 8.7 a6 | 1322 0.2 76 33
11 | 4050 | 1000 8 358 | 2446 0.2 1.8 52 26
12 | 2700 ; 1300 | &5 [ 369 | 87 85 7.2
13 | 2700 | 1300 6 359 7 305 31.1
14 | 4050 | 1200 359 | 165 18.2 i5 3
15 | 4050 | 1000 35.8 | 429 8.7 1.2
16 | 4050 | 800 9 358 | 12 8.8 2.7 3.1
17 | 2700 | 1400 359 | 38 27.8 13.9 0.7
18 | 4050 | 600 9.7 1358 241 112.5 3.9 31 13.2
19 | 4050 | 1200 354 17.3 5.8
20 | 4050 | 1200 36 87.8 4.6 0.8
21 | 4050 ;: 600 35.8 | 14841 1.6
22 | 4050 | 800 359 | 210.3 0.2 0.7 1.8 2.6
23 | 1350 | 1700 0.8
24 11250 | 1700 8.8
25 | 1350 | 1900
26 | 2700 | 1800 06
27 | 2700 | 1600 53
28 | 2700 | 1400 8.1 13.7 30.5
29 | 2700 | 1100 | 86 36 1.1 1.4
30 | 2700 | 1000 | 9.2 36 8.6 0.8
31 | 2700 | 800 96 |39 21 9.8 5.1
32 | 4050 | 200 95 | 39| 53 137 2.8
33 | 4050 ; 900 g5 | 369 327 36 2.2 3.9
34 | 4050 | 1100 | 9.2 3B 33.2 3.6
35 | 4050 | 10060 | 8.5 36 26.1 1.3 29
36 | 4050 | 1000 | 85 36 31.3 6.5
37 | 5400 | 500 | 10.5 | 35.7 0.2
38 | 4050 | 1100 | 9.2 36 31.8 2.7 4.9
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