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ABSTRACT

This document describes the Spanish deep-sea fishery performed in international waters on the Hatton Bank and
proximities (NE Atlantic) during the period 1996-2000. This is a multi-species fishery, carried out by stern bottom
trawlers, mainly between June and September, in depths mainly between 800 m to 1600 m. The importance of the
fishing activity in this areais increasing notably. This fishery has been monitored since the beginning in 1996, with
the collaboration of the fishing industry, by means of a scientific observer programme. The observers on board
provide data on catches, discards, location and depth, haul by haul. Length samples of the main species and
biological material are also collected. The species composition of the catches is presented. In terms of weight, the
roundnose grenadier (Coryphaenoides rupestris) and the bairdii smoothhead (Alepocephalus bairdii) are the most
important speciesin the catches. Other less important species are the Portuguese dogfish (Centroscymnus coel ol epis)
and the blue ling (Molva dypterygia). In addition to the total catch, the composition of the retained catch and the
discard are studied. For the main retained species, the dressing types are described and the conversion coefficients
are presented. The length distribution of the catches and the discards, length-weight relationships and other
biological aspects of some of the main species are analysed.

Keywords: Deep-sea species, Northeast Atlantic, Hatton bank, bottom trawl, Alepocephalus bairdii,
Coryphaenoides rupestris, Centroscymnus coelolepis, Molva dypterygia, discards, conversion
coefficients, length distribution, length-weight rel ationships.

INTRODUCTION

Since the early ‘90’s, deep-water fisheries have become relevant for the Spanish fishing fleets particularly for the
freezer trawlers (Iglesias y Paz, 1995, Pifieiro et al., 2001). In view of the increasing difficulties involved in
exploiting its traditional demersal resources, this industry set out to take more advantage of accompanying species,
searching for new grounds and alternative or comp lementary resources. In this setting, where many of the resources
on the continental platforms were overexploited, in moratorium or subject to strict regulations, activity has gradually
extended to deep-waters. As regards the search for new resources, recently diverse research activities entailing co-
operation between the Spanish Institute of Oceanography (IEO) and the fishing industry, particularly highlighting
the deep-water exploratory fishing conducted by commercial vessels, with the scientific planning, monitoring and
analysis of the IEO. The main objectives of these explorations were to obtain biological information on new species
and explore the possibilities of exploitation (Duran Mufioz y Roman, 2000, Duran Mufioz et al., 2000). Some of
these experiences have led start new fisheries for the freezer fleet, asis the case of the multi-species deep-sea fishery
studied in this paper, conducted in international waters on Hatton Bank and proximities (Northeast Atlantic) at
depths of over 800 m. In this fishery, the main fish species are smoothhead (Alepocephalus bairdii) and roundnose
grenadier (Coryphaenoides rupestris), and including a wide variety of species (Table 1), considered “deep-sea
species’ by the Group on the Biology and Assessment of Deep-Sea Fisheries Resources of the International Council
for the Exploration of the Sea (Anon., 1994).



MATERIAL AND METHODS
Area and period studied

This paper studies the geographical area where the deep-water multi-specific fishery of the Spanish freezer trawler
fleet is developed during the period 1996-2000 (Figure 1). This area is located from 53° 30°N and 59° 30°N, in
international waters of the Northeast Atlantic Ocean, west of the British Isles. The area mainly covers Hatton Bank
on the SW side, and the proximities of Fangorn and Lorien Banks further S. These three Banks comprise an
extensive submarine region of deep-waters known as the Rockall Plateau. Hatton is orientated SW-NE and has an
elongated configuration. It is separated from the Rockall Bank by the Hatton-Rockall basin. Fangorn and Lorien are
less extensive areas, both being located to the extreme SW of the Rockall Plateau. Depths mainly ranging from 800
to 1600 metres were studied in these areas.

Description of the fishing fleet and the gear

During the study period, in this fishing ground was chiefly operated by stern freezer trawlers. In 2000, two pair
trawlers occasionally operated. The operations of this fleet are based in three ports located in Galicia (Northwest
Spain). These are high-seas vessels, most having been built in the mid ‘ 70°s and late "80's, with autonomy for long
term seatrips far from their base ports, with overall lengths ranging from 46 to 84 m, power ratings of 800 and 2555
horsepower, and gross registered tonnages from 264 to 1866 tons (Table 2). Average number of crew on board is 24.
Figure 2 shows the evolution of the average power rating values and gross tonnage during the study period. It is
noted that it was the smaller vessels, which initially accessed the fishery, later followed by the more powerful,
greater tonnage vessels. Ships were equipped with electronic instrumentation monitor the fishing methods and

detection systems. Fishing activity was followed by satellite, a system set up by the Spanish administration. These
vessels have a fish plant or processing room with machinery for handling, processing, freezing and packing catch at
sea. In the factory, the catch in each fishing operation is selected by species and size. Retained catch is processed in
a highly diverse number of ways, and is placed on trays and ultrafrozen. It is finally packed and stored in coldstore
holds on board. Bottom trawl gear is used in this fishery, similar to that used in the Spanish NAFO fishery, adapted
to the topography and depths found on Hatton Bank. Figure 3 shows a general diagram of this type of gear,

including the trawl doors and groundropes normally used, depending on the preferences of each skipper.
Groundrope may be fitted with iron bobbins or, alternatively, rubber disks (rockhopper). Long bridles are used and
polyvalent oval or Viking type trawl doors. The weight of these trawl doors and the size of the gear depend on the
characteristics of each particular ship. Approximately, vertical opening ranging from 2.5 to 4 metres, and horizontal

opening from 20 to 40 metres.

Data collecting
Two sources of information have been used in this study:

Data provided by the Spanish Fisheries Administration: Data has been collected on the number of Spanish ships
authorised to operate on Hatton Bank fishing grounds, with the access and departure dates of each of the vessels
concerned. This information was used to estimate the number of fishing days and to calculate the following
ponderation factor applied to estimate commercial Fishing efforts and Catchesin terms of the data observed:

Factor = Fishing days/Observed days

Data collected by the Spanish scientific observers: The observer programme for this fishery was established in 1996
by agreement between the Spanish Fisheries Administration and the Shipowners’ Associations, at the same time
industrial exploitation commenced. The mission of the observers was to collect the data required for the monitoring
the fishery (Van Helvoort, 1988). The IEO in Vigo was responsible of the scientific tasks, while funding was taken
on by the Institute, Administration and the Shipowners' Associations. Considering the sum total for the study period,
20% of the total fishing days were sampled, the annual sampling rate fluctuating from 12% in 1999 and 40% in
1996, (Table 3). A total of 14 observers were put on board, who sampled 29 vessels during 890 fishing days,
observing 2590 hauls (Table 4). Each observer took note the characteristics of the hauls (haul by haul), such as gear
used, location (longitude, latitude), time (UTC), depth (m), species caught and discarded (kg live weight), sightings
and incidental catches of megafauna (where applicable), describing the characteristics of the vessel and the gear



used. Data on positions and depths were obtained from the instruments of the ship. Species were identified with the
help of specific bibliography. In certain cases, individuals difficult to identify were frozen for subsegquent
classification at the laboratory (Compagno 1984, Cohen et al. 1990, Nielsen et al. 1999, Nakamura et al. 1993,
Moreno 1995, Whitehead et a. 1984). At the end of each fishing operation, the number and weight of trays
processed with each species and type of presentation were noted, calculating the catch retained as live weight,

multiplying the catches processed by the different conversion coefficients. Discards were mainly estimated by

observation and weighing samples which was extrapolated. Total catch was calculated as the sum of retained catch
plus discard. On board, calculation of the conversion coefficients of processed weight on live weight was made by
selecting samples of 40 individuals in the size range processed, which were previously weighed and later processed
by operators and weighed (Conversion coefficient = sample weight prior to processing / processed weight). The
coefficients presented in this paper were estimated as the mean of the values calculated on board by the observers, in
the entire fishing area, during the whole study period. Length frequencies were obtained by taking random samples
of the main species and measuring individuals with an ichthiometer, separating specimen by sex, measuring the total
length to the cm below, except in the case of roundnose grenadier, where preanal length was measured to the 0.5 cm
below and chimaeras, where the length of the dorsal fin end was measured. Length frequency samples were carried
out on a total of 20 fish species, 8 of which correspond to bony fish species and 12 on cartilaginous species.

Biological data was obtained by selecting stratified samples by size class, according to IEO protocol (Table 5).
Biological samples of 17 species were taken, having collected otoliths and ovaries of roundnose grenadier and
smoothhead. Based on biological sampling, the Length-Weight relationship parameters were estimated, following
the model:

Weight (g) = ax Lengthb

To the length at maturity estimates, the proportion of mature females by size were adjusted to alogistic equation
(Ashton, 1972):
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and the logarithmic transformation:
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where P~ is the predicted mature proportion, a and b are the coefficients estimated of the logistic equation and L the
length. The length at maturity can be estimated as the minus ratio of the coefficients (-a/ b) by substituting P~ = 0.5
in equation. The curves fitting have been made using the Statistical package (StatSoft, Inc., 1995).

RESULTS
Fishing effort

Thisfishery started in the second half of 1996. The Spanish Fisheries Administration regulates access to this fishery,
on an annual basis, by assigning temporary fishing authorisations. In recent years, activity has gradually increased,
from the initial 5 shipsto atotal annual number of 24 in the year 2000. It is important to point out that the presence
of the majority of these vesselsin this fishery has been discontinued, and for the entire duration of the study period,
the maximum number of active vessels per month was 13 (Table 6). The fishing strategies adopted by the vessels
were highly varied, the feature in common being that fishing activity was discontinuous since the majority of the
vessels rotated operating on Hatton Bank and other North Atlantic grounds (NAFO, Reikjanes, Svalbard), according
to fishing opportunities. As a result of the increase in the number of vessels accessing the grounds, there has been a
gradual increase in the total number of total days of fishing activity estimated throughout the fishing area during the
study period (Table 7). Out of the 352 fishing days estimated for the first year, 1363 days were taken up in the year
2000. Peak activity occurred chiefly between June and September, although an increase in activity and fishing effort
in the first half of the year is observed. The trend in an increase in number of vessels and fishing days was most



evident from 1996 to 1999 (Figure 4). Despite the increase in the number of ships and total fishing effort, the
average number of fishing days per active vessel and year has fallen from 70 days in 1996 to 57 in the year 2000,
due to the increase of mobility of the fleet towards other grounds and to discontinuous activity. Vessels conducted 1-
4 fishing trips per year, each trip ranging from approximately one week to four months. Fishing effort was estimated
in terms of trawling hours, depth and year (Table 8). To study this, five depth strata were defined (from <800m to
1600m).

The table shows that this fishery is mainly developed at depths of 1000 to 1400 metres, and that throughout the
study period an evident movement of the fishing effort towards the deeper bottoms. During the initial two years,
fishing operations were conducted mainly to 1000-1200 metres. Later, a gradual notable increase in fishing hours on
the deeper strata occurred (Figure 5). In 1996, only 9% of the estimated fishing effort took place at depths of over
1200 metres, whereas in the year 2000 an estimated 60% of fishing hours were conducted over 1200 metres. As this
was a new fishery, the period 1996-97 may be considered as a period of fleet adaptation to the new grounds. It was
from 1998 onwards when a more clear-cut pattern was observed in the distribution of fishing effort, which may
indicate a greater knowledge of the fishing grounds and target species, as well as a consolidation of activity in deep-
waters.

Catches

This is a multi-specific fishery. In terms of weight, the 43% of the Catches corresponded to roundnose grenadier
(Coryphaenoides rupestris), the 41% to smoothhead (mainly Alepocephalus bairdii), the 5% to Portuguese dogfish
(Centroscymnus coel opsis), the 4% to blue ling (Molva dypterygia), the 2% to various deep-water sharks and the 5%
to others fishes. Table 9 shows the estimated total catches in live weight for the period 1996-2000. Estimated
catches of the two main species (roundnose grenadier and smoothhead) increase during the first four years,
decreasing in the year 2000 setting values approaching 7000 and 5500 tones respectively. In recent years, annual
catches of Portuguese dogfish have maintained certain stability with a maximum of 820 tons in 1998, whereas blue
ling shows a high interannual variability with a maximum of 804 tonsin 1999. The other species were caught in far
less quantities.

The final two years have increased catches of Greenland halibut (Reinhardtius hippoglossoides) and deep-water
sharks (319 tons and 378 tonsin the year 2000, respectively), in line with the increased effort in deep-waters.

Under the term “various deep-water sharks” species mainly from the genera Etmopterus, Centroscymnus, Apristurus
and Deania have been grouped together. In the year 2000, an increase in catches of black scabbardfish (Aphanopus
carbo), roughsnout grenadier (Trachyrhynchus trachyrhynchus) and North Atlantic codling (Lepidion eques) was
noted. The chimaeras and, to alesser extent, the skates, were also present in catches. The other fish species (Table 1)
were grouped together under the heading “Various”.

Composition of retained catch and discards

The majority of roundnose grenadier and smoothhead catches were retained, as show Table 10. It is important to
highlight the high degree of retention of smoothhead, which ranged from 75% to 98% throughout the study period,
which is infrequent in fleets in other countries (Anon. 2001). Retention rates of this species have equalled or even
been higher than those for grenadier, which points to the consolidation of fishing interest in smoothhead. In their
entirety, Portuguese dogfish, blue ling and Greenland halibut were retained on board. A high percentage of black
scabbardfish was also retained. The “various deep-water sharks’ were retained in high proportions in relation with
their variety of types of elaboration. The roughsnout grenadier and the North Atlantic codling were mainly
discarded.

The chimaeras present a variable discard rate (21%-41%). As regards the other fish species, the pattern is highly
variable, depending on market conditions and the catch success for the main species.

Yieds

Annual yields estimated in kilograms of live weight per trawling hour are shown in Table 11. Three groups of
species are noted in terms of their respective yield values. The first group comprising roundnose grenadier and



smoothhead, presents the highest values with a maximum of 479 kg/hr. In the second group, comprising Portuguese
dogfish and blue ling, yields ranged from 18 to 66 kg/hr. In the third group, which includes the other species, yields
were, in all cases, very low.

Roundnose grenadier shows a gradual increasing for the first four years, noting a decrease in their values at the end
of the study period. Smoothhead remained stable for 1998-99 and decreased in 2000. Portuguese dogfish remained
stable for the first three years. Data on blue ling is difficult to analyse, since catches of this species are highly
seasonal and depend on accessibility of the spring aggregations. It was noted that yields of Greenland halibut, black
scabbardfish and various deep-water sharks have recently increased. The trends observed in the evolution of values
for total yields may be due to the expected stabilisation of the fishery and to the change in fishing depths. Yields
have been estimated per depth stratum for the two main species (Table 12). In order to summarise the results, five
depth strata are defined (from <800m to 1600m). It is noted that Roundnose grenadier yields are higher at greater
depths, whereas smoothhead presents |ess differences in relation with these strata.

Sightings and incidental catches of megafauna

The observers collect information on sightings and incidental catches of megafauna (marine mammals, birds and
tortoises) in order to study the interactions between the fishing operations and these fauna. During the period studied
only was registered one incidental catch of one individual of dolphin (Tursiops truncatus), without mortality. In
relation with the megafauna sightings, the most sighted species were the common dolphin (Delphinus delphis) and
the pilot whales (Globicephala melas).

Conver sion coefficients

Conversion coefficients are the factors used to estimating the live weight of fish caught (Anon., 1996). Fifteen types
of products processed on board the sampled vessels was noted. This is a developing fishery, so that the processed
species and the types of fish processing involved have varied over time (Table 13). The two most frequently
processed products during the study period were headed, tail off, gutted fish (skin on or off), and skinned fillet.

Processing of headed, gutted and tail off fish involved cutting the head and tail with a mechanical saw, removing
guts by hand, and in the case of skinning, skin was generally removed mechanically. Hand fillet processing involved
cutting the two flanks of the fish, with a knife, on both sides of the dorsal spine (discarding the spine), skinning the
two resulting portions. Table 14 presents the average conversion coefficients for the products normally processed
from the main species taking the fishing area as awhole. The coefficients of headed, tail off, gutted fish were 1.5 for
smoothhead, 2.7 for grenadier, 3.5 for Portuguese dogfish and 1.6 for blue ling. The coefficients of hand fillet
skinned for smoothhead and roundnose grenadier were 2.3 and 4.7 respectively. In general terms, each individual
retained on board was processed in one single manner, except in the case of the sharks (mainly of the genera
Centroscymnus and Etmopterus) and blue ling. In the case of the sharks, from the same individual, up to three
different products were processed (the trunk was processed as the main product, and sometimes the fins and liver
were also processed). For blue ling, up to two different products were processed from the same individual (trunk,
main product, and head).

Biological aspects of some fish species

Length distributions: The length distributions of the total Catches and discards were analysed for both roundnose
grenadier and smoothhead during the period 1996-2000. The length range, mode, percentage by sex and sampled
individuals by sex and year in the total Catch and discards are shown in the Tables 15 and 16 respectively. In the
total Catches, roundnose grenadier sizes ranged from 3.5 to 27 cm, with a predominance of males, represented a
53.7%.

This predominance of males is accentuated in smaller sizes. The females presented a range of 527 cm with a mode
of 17 cm. The males ranged from 3.5 to 24.5 cm withamode of 14 cm. In all years the female mode was higher than
male mode. The length of smoothhead individuals ranged from 15-100 cm. Males ranged from 20 to 97 cm and
females from 15 to 100 cm, with modes of 60 cm for both sexes. The males percentage represented 45.3% and
females 54.6%. The plots of the length distributions of both species in the catch and in the discards (by year) are
presented in the Figures 6 and 7. Is significant the scarce presence of smoothhead individuals of minor size of 30 cm



in all years and for both sexes, the absence of recruits probably is due to the area of prospecting doesn't correspond
to the nursery area. The figures shows that the range of sizes of the discards diminishes from 1996 to 2000 for the
two species, indicating that the commercial interest by both speciesincreases with the years.

Length-weight relationships: Based on the biological sampling, a preliminary study of Length-Weight relationships
for the whole period was carried out. In the Table 17 were shown the length-weight parameters, the number of
individuals sampled and their length—weight range.

Preliminary observations on maturity: Roundnose grenadier and smoothhead female length at maturity estimates
based data collected in the period 1996-2000 are presented. On board, fish were classified as mature or immature by
visual examination of the gonads. A simple four-point scale (Table 5) was used to do it, where the first stage is
designed as immature and all the others (maturing, spawning and post-spawning) as meture. The number of sampled
females is shown in the Table 18. For the smoothhead, about 71% of the females were mature and 83% for the
roundnose grenadier. The smoothhead and roundnose maturity curves for females are shown in the Figure 8, and the
parameters of the fitted curvesin Table 19. Smoothhead and roundnose maturity doesn't adjust any logistic model.
Female’s length at 50% maturity (L50) was of 49 cm for smoothhead and 11 cm for the roundnose grenadier. At this
moment, istried to carry out a histological study in the laboratory, based on gonads collected since year 2000.
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TABLE 1.- Preliminary list of fish species found during the period 192000 in the Spanish

multi-species deep sea fishery on Hatton Bank. The presence of that specie n that
vear is noted as 1, The species considerad "Decp-sea” by the ICES Group on the
HRiplogy and Assesment of Deep-Sea Fisheries Resources is noted as a circle in the

ICES Column,

ICES

Latin name

English name

1996 1997 1998 1999

Year
200606

Alepwwerhalny hoirdly
Apvramagai conie
Cenirae mmy coelnlepdy
Ceniresspamy crepadater
Coryplineacides rupesiriy
Deanio caleea

Elnrapderay princeps
Fapdostellnd allanlicis
Molva dipreryyda
Kedmhordfiag rppoglessoides
Traciypripaciu frechyryscius
Lepidion equies

Buafa s

Alepocephalis sp
Awarkichas sp

Coloeedin fariceps
Cemirealonms squam oy
ClrimmaeTa mawstrosg
Rbinochisiesna sp
Apriztinis sp
Cemirevrepliite fabricid
Coutarreiatacs (howipsond
Elnroperus sp

Macrenins herglax

Mira e

Medadantas sp

Anrinrorg roefrale

Hrogote I
Cruturreulu sp
Hlvdrodagis sifraldlis
Logiins sp

Lyeodes reticrileafus
Wernotia sp
Symagrvedranciu Kapd
Aneplogasier cormula
Clifnraera s

Eimrapderay pasiilis

Craduas prorfing
Crafdropsents ensis
Crlvpatocepihaiag cymagplosais
Helfeetens dact papder
Hidrodegis affials
Hippogilodsms Ripgpaogloskis
Hydredagas sp

Lyeanles sp

Weecamdiieus s ciesmmiisd
Rliimochismaern oflamdica
Nelursles s

Trachipionis arifius

bavirel s srwrcilihead
black scabhantfish
Portuguess daglizh

lomgnose velvel doglizh

roumndness grovsdier
bl heak doglish
preal lambernshark
drange reaphy

Blug ling

Cireenland halibut
rodzhismoul g nadior
north atlantic codling
skl

srnowsd h Bl

wollfish

leafscale gulper shark
rabhit fish

alshark

blsck digligh
pallil sculpin
laternshark
rotrprfesd grevacier

ALTIHINST 1T

bl amtirmira
cusk

large-eyed rabbitlish
angler

Al eelpoul
prensdlier

oormmon fangiooth
rabhil Nish

srnoih labernshark
i

rockling

witch Moumndier
blackbelly roselish
smalleyed] rabbatlish
atlantic: halibul
Chimmsera

e | ettt

spiny eel

spaarnise chimaen
rexlfish
leal ligh




TABLE 2.- Mean technical charactenstics of the Spanish deep-sea

fishing Neet on Hatton Bank 199620040

Specifications HRange Belean
Engine (HF) RO - 2555 1544
Tonmge ({GT) o4 - 1866 T
Length {m) 4 - B4 58
Beam (m) &-13 1
Fish hold capacity (m’) A0 - 2488 1065
Freexing capacity (ton,/day’) 10 - 58 25
Clrew 7-31 24

TABLE 3.- Percentage of Nshing days sampled. Hatton Bank Spanish ohsarver
prograrmm | LS9n-2000.)

Pelsmih
Year  Jam Feb Mar Apr May Jun Jul Awg Sep Oct Nov Dec Total
198 - - - - - - 400 51 37 33 45 - 4l
1ooT o = W4 04 57 26 30 26 9 1] i ] 26
lggg - 0 37 3 41 24 18 I W 0 0 I
1900 - - o a4 15 17T 12 1 X® O/ 0 f 12
2000 1] 1] ] 7 5 26 22 63 1] 4 il ] 15
Tewal 0o 0 I8 19 21 23 22 24 I3 15 10 0

TABLE 4.- Zummary shest of the sampling activities. Hatton Bank Spanish observer
o gramnme | 92000,

Year

149495 197 1908 194 2000 Tipal
Mo ohsarvers on fshing grounds 2 2 3 1 fa 14
Mo sampled vessels 5 & B 2 & 49
Mo sampled days 142 171 224 151 12 Rl
Mo pharved hauls 42ih 532 Q37 459 e 259
Length samples (Mo indiv,) o474 22771 SA1TO 46760 47047 190122
Biologieal sgamiples (Mo indiv.) 4313 541 131053 Bh44 02 43087
Mo tinliths 34 553 IA2G TS0 3524 1387
Mo gonads - - w7 347




TABLE 5.- Main hiolegical data collected on hoard and methods used,

Riplogical characteristic

Irata collected

Mithod nsed

Length

Hex
Maturity stage

Liwe weight

Somach comtent

Todal length to the cm below,
preanal length to the (5 cm below
(grenadiers) or length o end of the
frgt dorsal fin [ chimaaras),

Mile, female, indatermingted,

[nmature, maturing, spawning, posi-
spawming

o

Empty, madiom, full, evert,

Measured table (ichihiometer)

Irigection and visual examination of
ihe gonads

Digection and visual examination of
the gonads

Mechanic scale. (2-5 g, acuracy)
Digection and visual examination of
e stomach

{*y: Table nsed for roundnose grenadier and smesthhead,

TABLE 6.~ Hatimated number of fishing vessels on fishing grounds by month and year,
Spanish mulii-species deep-sea fshery on Hatton Bank | 1996-200007,

Month
Wiar  Jan Feb  Mar Apr May Jun Jul  Awmg Sep Oet MNow Iec Total
(R { L] 1] i 1 1] 2 3 5 3 3 L) A
(R 0 1 2 oo A & H 5 I I 11
1908 (1 3 4 4 6 1 9 T 2 2 2 14
(RN 0 3 i T & & 12 6 4 4 2 S
2000 1 4 7 1l g 11 13 T B A i 3 24

TABLE 7.- Fstimated total fishing days by vessel, month and year, Spanish multi-species
dep-sea Hshery on Hatton Bank | 19962000

Mlomth
Year Jan Feb  BMar  Apr May Jun  Jul Aws Sep Ot Mov Dec Toital
1984 1} il ] 1l 0 0 063 B4 93 [ t 152
ooy o i (] 47 Th M ol 118 123 72 w17 i3S
1998 0 20 i) R3 T 115 19 159 115 19 LE R KA
15ag 1} i &0 i 93 1e9 215 224 92 SR ah 27 1234
a0 11 &0 12 145 115 222 277 RL O TT 1le G0 59 1363

TABLE 8- Estimated fshing effort (raw] hours) by depth strata and
wear, Spanish mulii-species deep-sea fshery on Hatton

Bank { 1996200017,

il

Ix¢pth straia 1 ety 1997 14 1959

< %00 m 1] 7 [} M
BO- 1000 m 1280 (70 nd il 293
1O L= 1200 m 3747 7732 5348 630 R
12001 LH00 ma 527 2094 SEH1 299 Tage
1400 = L6000 m 0 48 1188 4033 5342
Total 5555 10852 12754 [OpZs 22122
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TABLE 9.- Estimated total caich {ton) in live weight, 3panish mulii-
species deep-sea shery on Hatton Bank {1996-2000%,

edr
Species 190 1997 1968 1900 200
Riundnose grenadier B72 07 418 9352 73
Smaathbhead 348 4RTE 4839 T420 A9
Portugiese dogfish 345 712 B2 ARD 38
Bluse ling 242 30 EE LR 394
Cireenland halibu 2 42 ¥ 125 319
Roughsnout grenadier 22 45 16l 16l 270
Black scabhardiish 44 126 120 o2 240
Naorth atlantic eodling 3T 41 £ S 123
Various deep-water sharks 165 179 176 247 178
(himsaeras 22 T3 Gl 1l H3
Skates 1 17 5 i 17
Various Nish species 1 I8 48 195 1015

TABLE 11k~ Estimated retained catch and discards in percentages, Spanish multi-gpecies deep-sea

fighery on Hatton Bank | 1996-20000, % R = Percantage retaimed, % D= Parcentage
dizcarded
Year
1 9y 19T 15t 194594 2000

Specis SR D R0 TR WD MR WMDY WRWD
Romdnese grenadier L e 4 o1 o 7525 a% )
Smaosthbesd T 23 or 3 g 2 75025 ar %
Porugpese dogfish (L1 I 0 Ln ] (1L [ i
Bl ling 1y o o L0 ] Iy O i 0
Gireenland halibut 1y o) 0 Ln 1] I O i W
Romg haneat grenadier 0 10 [ 1o 2 0E [ 1] (I
Black seabhardfish 1y o) ae 1 g 2 I O a4 I
Naorth atlantic ¢odling 3T A3 i 10 oM 0 100 EET-T
Variong deep-water sharks g 2 & IR A3 T35 [EEEE
Chimieras T8 21 He 31 5T o413 11 5542
Skates w2 a1 b 111 - a7l
Various fish species hE ae 1 A7 33 63 3T 34 hh

TABLE 11.- Bstimated yields (Kg'hr) in live weight, Spanish multi-

species deep-sea fshery on Hatton Bank | 1996-2000),
Y ear

Species 1o0i 19497 [00E  00d 00

Roundnose grenadier 157 222 1R 479 33

Smonthhead (K] 450 ITo TR IEI

Paruguesa dogfish [ (53 frd 34 24

Blue ling k]| 49 7 41 13

Crreenland halikas 1 4 7 11 14

Roughanout grenadier 4 4 13 2 12

Black scabhardfish ] 12 o bl 11

Morth atlantic codling 7 4 i 3 3

Various deep-water sharks an 16 14 14 17

himaeras 4 T 5 3 4

Skates 1 2 f (1 l

Various fish gpecies 1 3 4 11l 5




11

TABLE 12.- Estimated vields (Kghr) in live weight for
rovndnose grenadier and smoedhhead by depih sirata
and wear. Spanish multi-species deep-sea fishery on
Flatron Bank [ 19496-2000).

Ronndnose grenadier
Year
Diepih sirata L Q0 19T 1998 (B 2006
< R m - 45 - - -
BO0-10040 m 258 126 27 345 163
100 1-12080 m 125 20 184 243 146
12001-140d0 m 142 325 411 447 412
1400 - LR00m - 265 a1 T24 512
Tipal 157 222 328 4T 331
Smoathhead

 ear
Diepth sirata 1 a5 1947 1998 1 20060
< R m - - - - -
RO0-1046 m kT 263 IR 164 1)
1001-120d0 m T4 478 IR7 i 09
12001-14080 m 449 441 74 443 25
140 = LR 00m - - 304 340 145
Tiptal 2R 4500 7a T8 252

TABLE 13.- Main type of products obtainzd on board of the sampled fect, by year,
Spanish multi-spocies deep-sea fshery on Hatton Bank ( 19956-20000), Tha
presenca of that product in that vear is noted as a cirels,

Year
Desscription of the product Lk [ORFT 10 1008 2000
1.- Whala O
2. Open & putted ]
3. Haad off, il of T & gutted
3.1 1-With skin [ T R T o B
3.1.2.- Skinless [ [ [ 1 1
3.1.2.1.- Drorsal Bone oft & ventral area ofT [
4.- Fillet
4.1.- Produced by maching
4.1.1.- With skin 0
4.1.2.- Skinless L] o O O
4.2, Produced by hand
4.2.1.- With skin oo 0
4.2.2 - Skinless [ T R N
A= Fish gausage [ O
f,- Wings |Rays)
6.1.- With skin o o
6.2~ Skinless 0
7.- Fins and tails | Sharks) 0 O
#.- Livers (Sharks) [ O
9, Heads (Blue ling) o O
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TABLE 14.- Mean conversitn coeficients for four fish species. Spanish mulii-species deep-sea
fishery on Flatton Bank ( 1996-20000), N = number of estimations considered,

Bpecies Dageription of the praduct Comwersidn coeficiants W
Smoothhend Hizad off & gutiad, tail ofT, with gkin 1.5 o

Fillet produced by hand, skinless 23 17
Roundnose granadier Head of T & gurted, tail off, skinless 2T 17

Fillet produead by hand, skinlass T2
Portuguese doglish Head ofT & gutted, tail off, skinless 5 14
Blue ling Head off & guited, tail off, with skin 1.6 b

TABLE 15.- Characteristics of the the length distributions of the total Catches for the roundnose
grenadier and the smoothbead. Spanish multi-species deep-sea fishery on Hatton Bank

(1990200060,

Roundnose grenadier Emaathhead
Ranga Mo Inddiv. Mude Rangs Mo Indive, Mindiz
(o Percentage  sampled [m) [cm) Percentage sampled ()
Wear 1996
hdales B-225 9.7 % il (11 3547 40 % 384 549
Females B-26.5 2B % F m 36 -9 47 % T4 Rl
Inde. 5-235 1.5 % 151 - Al -84 4% 214 -
Total 5-26.5 106 %% QAT (1] 30 -7 100 % 982 59
Year 1997
hdales fi=23% 0.3 % 372 14 28 -93 471 % T4l fil
Females .5 -24.5 39.2 % 2424 18 29 -4 52.7% #44 fal
Inde. 45-18 0.5 % 2 - 3l - 34 0.2 % 4 -
Total 4.5-24.5 106} %% FR1R 15 25 -9 100 %% 1558 fal
Year 1998
hdales 3I5-23 54.6% 5TIR 14 22 .42 42.1% Q328 fall
Famales 55-2h 44.8 % 4671 17T 22 10 STR% 13237 fvd
Inde. 35-8 0.6% A5 . 25-67 0.1 % 149 -
Total 35-2h 100} %% 54 14 22 1y 100 % 22384 fall
Year 1999
hiales 55-24 44 % 306 18 3 -8% 45.96% 4778 fall
Famales - 25 55.2% A532 18 J2-8T  A403 % 556G fall
Inde. fi- 14 0.8 % Th . 46 - 50 0,01 % 2 -
Total 35-215 106} %% 12004 18 a0 - 2% 100 % 1035 fall
Wear 2000
hiales 4-24.5 53.1% (R 14 2 -9 ATAF % T80 5
Females §-27 46.4 % A3 15 1594 52359 747 frd
Inde. 4 - 24 0.5 % 138 - 34 - 6h .02 % 3 -
Total 4 -27 100} %% ey 14 15 -4 100 % 14950 i)
TOTAL
hdales 35-245 537 582 14 200 - 97 453 XI5 fall
Fiamales §-27 4506 25032 17 15 - LWy A4 ITTTR fall
Ind. I5-24 07 452 25 -84 0.l 247 -
Total 315-27 - FT0AA 15 15 - 1y - AD44) ]
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TABLE 16.- Characteristics of ihe the length distribations of the discards for the roundnose

gromadier and the smoothhead, Spanish multi-species deep-gsen fshery on Hatlon
Bank | 1996-2060).

Ronmidnes: grenadier Smiesthhead
Range Mo Indiv. Mode Range Mo Indiv,  Mode
fcm) Percentage  sampled  (cm) [cm)y Percentage  sampled [cm])
Year 1906
Males T5-17 K27 % 468 145 25-490 455 % 323 58
Females 7. T.2% 58 12 29 .04 1% 380 o))
[ndt. G- 14 0.1 % AR = 24-37 0.4 %, 15 -
Taotal G -2 101} %4 Al 145 24.04 10 % TI8 55
Year 1997
Males 55-175 fvd. 4 % 1251 12 24.-58% 45.2 % hd 4
Females 5-li 34 % 512 1 24-p2 FLE% ang 41
[nd. .10 1.6 % 41 - - - - -
Taotal 5-1735 10} %4 L&D 2 M-p2 1) %% T4 £l
Year 1908
Males i5-20 T1 % 52318 2 23-66 5.6 % 34z 33
Females 4-235 281 % 2342 13 23-84 M.1% RGN0 £
[ndt, 4-4935 0.8 % (B - 22.315 0.3 % 17 -
Taotal 35-235% 10} %4 TrHoD 13 22-84 1) %% 240 ER
Year 1999
Males 55-17 52 % 44 1 -6l 0.1 % Andl iy
Females G-17 431,35 % 4558 1 36 45.9% ATl £l
[ndt, 55-11 4.7 % 33z - - - - -
Taotal 55-17 10} %4 oTih 1 361 1) % 74049 £}
Year 2000
Males 5-17 .8 % 1258 11 1% - 6T 49 % 103z 35
Females 55-18 28.6% 206 11 23-T7% A0.4 % 1106 T
[nd. 4.5-12 1.6 % O - 24.24 (1.6 % 14 -
Taotal 4.5-18 101 %4 420 11 1% - T3 1) %% 2152 T
TOTAL
Males i5-20 585 15062 11} 1% - 40 4491 Tall 3
Females 4-235 T8 2564 1 23 -84 F0.6 REEN £l
[ndt., 4-14 37 ATR - 22.37 0.3 4h -
Taotal 35-23% - 253 11} 1% - 04 - Lalnz i

TABLE 17- Length-Weight relationships (sex combined) of the main fish species, Spanish muolti-
species deap-sea shery on Hanon Bank ¢ 19RG-2000).

Specie Mo Indiv, i h R Length range (em)  Weight range (g)
Roundnose gremadier IIpA2 0204 29636 049504 3.5-24 15 - 3264
Smoothhead 11504 D28 32240 049715 JERE I8 - 5855
Blue ling 1206 00006 33705 09447 A8 - 120 B35 - B
Foriuguess doglish Ao (2% 32168 09043 77 - 125 AT55 - 15600
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TABLE 18.- No of Individuals {females) of Roundnose grenadier and
smocthhead sampled by lengih,  Spanish multi-species
deep-sea fishery on Hatton Bank {1996-2000,

Ronmdnes: grenadier Smoothhead
Lengih range  No Indiv. (females)  Length range Mo Indiv, {femalas)
[cm) sampled [cm) sampled
5 2 18-20 L]
fa 25 21-23% 1
T 72 24-2 3
& o5 2725 22
9 113 3i-32 54
[ 234 33-1% 10}
11 293 36-18 154
2 413 39-41 204
13 f14 4244 227
14 887 4547 260
15 1nos AR50 L1
16 124 51-53 434
7 (R S4-36 EEF
18 [ERERH 57-50 531
1% i1 =il 451
2i) 4 63=h% 533
21 TiK) -8 ST
2 2G5 69-T1 436
23 2003 T2-74 268
24 161} 7577 142
25 26 TH-81 130
26 7 21-81 o7
27 1 EERH 7
23 1 BT-80 23
-t 12
Y305 2
Total general 10422 Fhd
Inmiaiura 1766 1633
Mature AR3h I0ER
L0 11 449

TABLE 19.- Farmmeters of the femalas matrity curves. Roundnose grenadier and smoothhaead
in the Spanish muli-species deep-sea fishery on Hatton Bank | 199620005, "a"
and k" =ppefMicients of the adjusted logistic curve; 3LEmer = slandard ermor of the
eatimatas;l. 30 = lengih at 30% maturity; Varesp = varance explained by the
maedial; r = correlation coefficient and N = mumbars sampled,

Roundnose gremadier Emopdhhead
a b i h
Estimate =523 (140 -5.81 0.12
31 Error 1,18 {101 11014
Ley 11 44
War, Exp. 220 i
r 047 051

N 122 Sidl
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FIGURE 1.- Map showing the geographical location of the studied area: Hatton Bank and
proximities of Fangorn Bank and Lorien Knoll,
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FIGURE 2.~ Evolution of the maan valoes of power (HP) and tonnage (G717 of the Beet, Spanish
multi-species deep-sea fshery on Hatton Bank [ 199-20000,
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FIGURE 3.- General schame of the fishing gear, showing the diferent raw] deors and groundropas
used, Spanish multi-species deap-sea hshery on Hatton Bank (1949620000
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FIGURE 4.- Estimated fighing effon (Mo fishing days and Mo vessels), Spanish mului-
species degp-sea fshery on Hatton Bank [ 199G-20000].
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FIGURE 5.~ Estimated fshing effort (iraw] howrg) by deep simta and vear, Spanish muli-
species deep-sea Ashery on Hatton Bank [ 1996-204007,
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Catches Discards
1996 Indiv.= 9673 L3

Indiv.=»5615

35 6.5 95 125 155 185 21.5 245

35 65 95 125 155 185 215 245

Preanal Length {cm )
reany eogth (cm Preanal Length (om)

.10 Indiv.= 5818 o P
- & nidiv.=

35 6.3 L5 115 155 185 115 143 15 G5 95 125 155 185 21.5 245

Preanal Length (cm) Preanal Length (cm)

10 Indiv.= 10454 o 10 Indiv.= T&99
) &
' 5
[:' T T T T T T T T T T T T
35 65 935 115 155 IBS 115 245 35 65 95 125 155 185 215 245
Preanal Length (om) Preanal Length (cm )
154 1999 3
10 L 1
& Indiv= 12004 = Indiv.= 976G
5 5
35 bS5 05 125 155 185 Z1.5 245 35 65 95 125 155 185 21.5 245
Preanal Length (cm) Preanal Length (cm)
12000 15
Indiv.= 19117
" 104 o 10
- Indiv.= 5420
5 A 5
e
35 65 95 125 155 185 215 245 35 65 95 125 155 185 115 245
Preanal Length (cm) Preanal Length (cm)

FIGURE &.- Length distributions of roundnose grenadier in the Towal Catches and in the discards, Spanish rmulii-
apacies deap-sea fshery on Hatton Bank | 1950G-200007,
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Catches
15 25 3% 45 5% 45 75 85 495
Total Length {om)
R -
: 11997
[ndiv= 1588
4 -
0 -
15 25 3% 45 5% #5075 BS 495
Total Length {em)
B
6 1998 [ndiv.= 22584 ,
4 )
13 23 35 45 535 65 75 B 95
Total Length {cm)
8
f Indiv= 10336
4
2
i
15 25 35 45 55 6% 75 8BS 98
Total Length (cm)
2000
[ndiv= 14950

= k2 4w R0

43

3% 65 T8 BS 93

Total Length {cm)

&

&

Discards

Indiv= T18

= bka dwe Oy oD

3545

55 65 75 BS95

Total Length (cm

|‘ Indiv= 574
1 1 1 1 1 1 1 1

65 75 BS 95

Total Length (cm})
‘ [ndiv.= 5245
1 1 1 1

#8095

=T SCR S -

Total Length {cm)

h Inclrv.= T404
1 T T T T T T T 1
5 25 35 45 55

65 75 BS 95

Total Length {om)

]

o Indliv.= 2152

4 niv.= .

{l L I S B B B R . e —
] 25 5 45 55 65 75 B3 95

Total Length {om)

FIGURE T.- Length distribations of smoothhead in the Total Catches and in the discards, Spanish muolti-species
deep-szq fishery on Hatton Bank | 1995-200007,
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FIGURE 8.- Female maturity curves for the roundnose grenadier and smoothhesad.
Spanish multi-gpecies deap-sea fshery on Hatton Bank {149406-2000)




