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ABSTRACT 
The data we present were collected from one tra~ NI and three longline explora ltory surveys and 
covering the depths between 400 and 2,000 meters. The majority of the information is from 
depths between 500 and 1,200 meters. 

Information on 56 species from 27 families is presented with regard to temperature, 
geographical distribution and depth. For some species, new information on geographicai 
distribution is presented. 

In the northern part of the ridge (north of 52" N) sub arctic species such as Sebastes spp., tusk 
(Bmsme brosvne} and Greenland halibut (Reinhu~dtius hippoglossoides) are dominant. In the 
southern part (south of 48' N), sub tropical species such as golden eye pearch (Beryx 
spZendens) and cardinal fish (Epigonus telescopus) are the dominant species. In the area 
between 48" N and 52" N there is a change in species composition. Some species seem to 
have their northernmost distribution, on the ridge, in this area, and others seems to have their 
southemmost distribution in this area. 

However some species such as orange roughy (Hoplosfethis ntlanticus), round nose grenadier 
(C~r~vphaenoides rupestris) and leafscale guiper shark (Centmphorus squamoszis) are 
distributed in the whde area. 

CNTRODUCTION 
The tish fauna along the Mid-Atlantic Ridge is relatively poorly known regarding both 
species composition and abundance. Most of the ridge between the Azores and Iceland has 
until recently been relatively unexpfoited. This area is thereby one of the few nearly pristine 
ecosystems shallower than 2.000 meters in the North Atlantic. 

.Diminishing returns of many exploited fish stocks in the North Atlantic has created an interest 
in species from deeper waters. The fishery activity is now increasing. Soviet fishermen started 
a fishery for C'or:vphaenoides rzpestris with pelagic trawl in 1973. The fishery peaked with a 
total catch of 30.000 tons (Troyanovsky and Lisovsky 1995). The Soviet fishery ended in the 



begiming of the 1990's: due to the economic difficulties. However in 1994 a Russian fishery 
for Beiyx splendens started. In 1994, a Faroese fishery for filbplosterhus atlanticus also 
started. In 1996 Norwegian and Icelandic longliners started a fishery for Sebasies marinus 
(giant type), Brusme brosme, Reinhartius hippoglossus and Hippuglosszrs hippoglossus in the 
area between 54 and 6 1 ON. 

lMATERIAL AND METHODS 
The investigations were carried out through four experimental expeditions using hired 
commercial vessels in the period between 1993 and 1997'(~able I). The selected areas are 
listed below and shown in Figure l. 

A) The Reykjanes Ridge, 60-61•‹N 
B) The Reykjanes Ridge, 54-56"N 
C) Hecate Seamount, 52"N 
D) Faraday Seamounts 59"N . 

E) North of the Azores, 43-44"N 

Area A. B and C were only investigated by longlines. Area D was investigated by bottom 
trawl. In area E, both longlines and bottom trawl were used. 
For these investigations, the bottom trawl used was an Alfredo no 3 with 100 millimeter mesh 
size and fitted witha rockhopper groundline. Each haul lasted for 10-40 minutes. The time of 
effective trawling is undeterminable because the trawl was often fastened in the bottom and 
also sometimes lifted over coral and rocks. So trawling time therefore does not give any good 
indication of effort. Consequently, only catch per haul is used in our analysis. 

The. longline investigations were done using both traditional bottom, or seabed, iines and 
vertical lines. The hook type was Mustad EZ No. 12 in 1996 and No 13 in 1997. For bait, 
mackerel was used on 75% of the hooks and squid were used on the other.25%. 

Hydrographic observations were made by STD-sonde. which continuously records vertical 
distribution of temperature and salinity. No. observations were done in area D. But data from 
Faroese investigations in February 1996 have been made available. (B. Thompson. pers. 
comm.). 

RESULTS 

Wydrography 
The hydrographical conditions in the investigated areas are i[lustrated in Figure 2 and 3. 
The temperature conditions in area A and B is quite similar. The temperature in Area C is 1 - 
1 .jO Iower than in A and B. From area C and southwards the temperature increases rapidly. 



Abundance and species composition 

Area A 
This area was investigated in May 1996, covering the depth range from 500 to 2,000 metres 
(Table 2). The gear used was seabed longlines. The predominant species at depths between 
500 and 1.000 metres were Sebastes marinus (giant), Brasme broqme and Centroscylhrn 
fabricii. The Sebastes marinus were located very close to the top of submarine mountains and 
coral formations. Catch per 1,000 hooks varied between 0 and 500 kg. However, often only a 
small part of the longline deployrnents coincided with the schools, and the catches per 1,000 . 
hooks were often between 1,000 and 2,000 kg on this section of the longline. 

Brosme brosme showed a more even distribution. Catch per 1,000 hooks varied between 0 
and 340 kg. Catches of Centroscylliurnj~b~icii fluctuated greatly. On some of the longlines 
deployed, this species was totally predominant. with the result that virtually no, other fish were 
caught. 

Evidently there is a change in species composition at around 900-1200 metres in the 
temperature range 4-3.6 "C. At depths greater than 1,000 metres the predominant species 
were Reinhardtius hippoglossus, n/iacrouuus berglax and AntiPnora rostrata. Catches of 
Reinhardtius hzppoglossus varied between 0 and 750 kg per 1,000 hooks, with the largest 
concentrations being found at depths of approximately 1,600 metres. At this depth the iargest 
catches were made on and in the vicinity of coral reefs. Catches were extremely small in 
coral-free areas. None of these species was caught at depths of less than 900 metres. 

The skates Raja pallida and Bathyraja richardsani were recorded at depths of 1 ,jOO-2,OOO 
metres. These species have not previously been recorded in this area. Dr Mathias Stehman 
subsequently examined these specimens and. confirmed that the species had been correctly 
identified.' 

Only two species. Ermopterus princeps and Anarhichas denticularus, were recorded 
throughout the entire depth range studied. 

Area B 
This area was investigated in July 1997, using both vertical and conventional seabed longlines 
(Table 3). The data for both types of gear are combined. Any catch differences between these 
gears are not taken into consideration. The depth range 400-1,700 metres was studied, but 
only six deployments - of seabed longlines - were made at depths greater than 1,000 metres. 

The main species at depths shallower than 1.100 metres were Sebastes marinus, Brosme 
hros~ne and Etmopferus pi-inceps. As in Area A, Sebnstes marinus was concentrated in 
schools very close to the top of submarine mountains. The reason why the depth distribution 
ranges from 400 to L.OOO metres is that iishing took place on four different seamounts with 
different summit depths. 

Brosme brosme was more evenly distributed, as in Area A. Occurrences of Etmoptertds 
princeps fluctuated greatly. At night-time in particular this species occupied practically all the 
hooks. with the result that virtually no other species were caught. 



At depths greater than 1,000 metres. catches were dominated by- Antimora rostrata and 
~ \ . ~ ~ C T O U ~ U S  berg/ar. As in Area A, Antimora rostrata was found only at depths exceeding 
1,000 metres, while Errnopterusprinceps was found throughout the depth range. 

Area C 
Hecate Seamount is immediately north of the Charlie Gibbs Fracture Zone. Investigations 
were carried out in July 1997, using the same vessel and gear as in Area B. The depth range 
extended from the top of the bank (600 metres) down to 1,800 metres (Table 3). 

The predominant species at depths of less than 1,000 metres were Brosme brosme, 
Anarhichas dentidatus, Etmopterus princeps and J4acrourus bergiax. As in Areas A and B. 

. Brosme brosme was found as deep as 1.100 metres. In contrast to Areas A and B, only 
insignificant numbers of Sebastes marinus were found. Significant schools of Coryphaenoides 
rzpestris were observed by eccosounder on this bank. This fish is seldom caught on 
longlines, so the catch results do not provide a representative picture of stocks. However the 
fact that we caugth this species in areas where the schools were observed conf~rm that the 
registrations actually were Coryphrxenoides ruspestris. Like Sebastes marinus further north, 
this species forms dense schools close to the top of submarine mountains and therefore 
probably fulfiIs the role of "summit living fish" in the same way as Sebustes marinas. 

At depths greater than 1,000 metres the predominant species were Hydrolaps affiuis, 
Antimora rostrata and Macruurtrs berglm. In Areas A and B, the first two aforementioned 
species were caught only at depths exceeding 1,000 metres. In Area C, however, Antimora 
rostruta and iMacrourus berglm were found as far up as 600-700 metres and Hydrulagus 
~rJjFinis as sliallow as 70&900 metres. Temperature would appear to be what determines the 
depth distribution of thes.;;: species. They do not seem to be present in water warmer than 
about 4 "C. It was interesting to note that this area .contained Reinhcrrdtius hippoglossus, 
which also seemed to be dependent on temperatures below 4 "C. Two such specimens were 
caught at depths of 800-900 metres. This observation extends the known area of distribution 
for this species, which had not previously been recorded south of 58" N on the Reykjanes 
Ridge ( ~ a ~ n u s s o n  et a1 1997). 

Area D 
Two submarine mountains close to the Faraday Fracture Zone were investigated -by bottom 
trawl in September 1993. Seven trawls were made at depths between 700 and 1.200 metres. 
Table 4 however. gives data for 700-900 m. This is because mean depths for each trawl haul 
is used: Seabed conditions were extremely difficult and it proved impossible to continue 
investigations in this area. 

The species caught at the trawl stations in Area D are Iisted in Table 4. The main species was 
Curyphnenoides rzipestris. which was present in schools around the tops and along the upper 
slopes, as in Area C. 

We also caught Hupiostethzis afIunticus in this area. We did not find this species in the areas 
further north. the reason being that it cannot be caught with longlines. 



Brosme hrosme was not caught in this area, and it would appear that the southern limit for the 
distribution of this species is somewhere around here. Because this fish is seldom caught by 
trawling. we are unable to confirm this. however. 

Area E 
This area was investigated with trawls in 1993 and longlines in 1996, and is therefore the only 
area to have been studied using both types of gear. Trawling took place in the depth range 
500-1,200 metres. Table 4 shows the yield per trawl. Normally the yield per hour of trawling 
is used as a target for the yield per unit deployed. During seabed Qawling in this area it was 
difficult to estimate the effective trawling time because the gear frequently had to be raised 
from the bottom to avoid becoming caught. In more than 90% of trawls the gear became 
caught on the seabed and time had to be spent freeing it. It therefore proved impossible to 
record the effective trawling time. Likewise it was difficult to determine the precise depth 
range in which fishing was taking place, particularly in areas with steep seabed inclines. 

The two predominant species in this area were Beryx splendens and Epigonus telescopus. 
Beryx splendens was concentrated in dense schools close to the top of submarine mountains in 
the temperature range 9.4-1 1.2 "C. Catch ranged from 0 to 16,000 kg per trawl. Epigonus 
telescopus was usually distributed further down the slopes, but this species also formed dense 
schools.' On one occasion our trawl encountered one of these schools, yielding a catch 
estimated to 60,000 kg (approx). For the other trawls, catch ranged from 0 to 1,000 kg. 

Hoplosterhzis atlanticus, the largest concentrations of which were recorded at 800-1,200 
metres in the temperature range 7-9 "C, was one of the dominant species in this depth range. 
HopEostethzts mediterraneus too was another dominant species in the trawl investigations, but 
was caught mainly at depths of 500-800 metres. 

Longiine investigations were carried out in the depth range 400-1,300 metres. The 
predominant species at depths of 400-900 metres were Cenfrophorus squumosus, Mum moro 
and Polyprion americanus (Table 5).  At depths of 900-1.300 metres the two predominant 
species were Centroscymnus coeIolepis and Centrosc~vmnus crepidatev. 

Species composition was very different from the 1993 trawl catches. Epigonus felescopus, 
,.lphanopus carbo. Hoplosterhus atlanrictrs and Huplostethus mediterraneus were not recorded 
in the longline catches, whereas Conger conger was caught on the Ionglines but not in the 
trawls. 

On the other hand, Beryx splendens was present and was also observed in schools above the 
submarine mountain tops. The schools were smaller than those seen in 1993. 

All areas combined 
Species composition varies according to depth, temperature and seabed conditions. In 
addition, the mix of species caught depends on the type of fishing gear used. 

Table 6 shows that species composition varies from area to area. Species such as Reinhurdrius 
hippoglossoides and Macrourtls bsrglax are found only in the northern areas. Beryx splendens 



and Polyprion arnericunus are found only in the southern ,areas; Species such us Dennia 
calceus and Ceniroscymnus coelolepis are present throughout all areas. 

The effect of the gear on species selection can be clearly seen in the area E. Hoplostethus 
ntlanticus and Coryphaenoides rupestris were caught with trawls but not with Ionglines. 
Conger conger was numerous among the longline catches in this area but was not caught by 
trawling. 

Discussion 
The ability of different types of fishing gear to catch the various species has a major impact 
on the results. The weak spot h our investigations is the fact that all areas, with one 
exception, were studied using only one type of gear. The results from Area E, where both 
longlines and trawls were used, clearly show the extent of the differences in species selection 
between the two types of gear. 

Nevertheless, it is possible to form an impression of species composition, density and 
distribution in the areas studied. According to Whitehead (1 989) only a few of the recorded 
species are distributed in the investigated areas on the Mid-Atlantic Ridge. 

The submarine ridge extending from Iceland to the Azores traverses a region in which the 
environment changes considerably as you move from north to south. In the northern part, 
arctic and subarctic species such as Mucrourus bergZax and Reinhardtius hippoglossoides are 
present. In the south, species that are regarded as tropical or subtropical are found, such as 
Epigonus telescopus and Beryx splendens. The species composition changes constantly from 
north to south, but in the area between 47' N and 52" N the change. occurs faster than in other 
areas along the ridge, probably because this area marks a change in sea temperature. 
Unfortunately this area, where the greatest changes occur, is where we have the least data. 

One feature that appears common to all the areas we have studied along the Mid-Atlantic 
Ridge is that one dominant species forms dense schools close to the top of submarine 
mountains. In the north, Sebastes marinus (giant) forms such schools. Between around 53" N 
and 46" N, Coryphaenoides rzipes[ris is found near the tops, while south of 46" N (approx.) 
Beryx splendens is the predominant species. 

The schooling species inhabiting the areas around the top of the seamounts have proved to be 
the easiest to catch. As mentioned before. fishing for a11 three of the aforementioned species 
has been attempted. Fishing for Sebustes in the north lasted only one year before catch leveis 
became too low to sustain a profitable fishery. The same thing happened in the case of Beryx 
splendens. where Russian trawlers experienced problems fishing profitably after two seasons 
in 1994-96 (Anon 1998). Efforts to catch Coryphaenoides rzipesrris are constantly being 
stepped up. Increases in the reduction of these resources could also lead to changes in the 
balance between the various species. It therefore seems unlikely that the same results would 
be obtained if identical investigations were performed in the same areas for a second time. 
However, a new study of one of the areas would yield valuable information. 

A continuous scattering layer at approximately 400-600 metres was detected by echosounder 
along the entire length of the ridge. The species forming schools around the seamount tops are 
probably connected with this layer of water. Russian observations have shown that both 



Coryphaenoides rzrpestris and Beryx spIendens regularly migrate vertically up to the 
scattering layer to feed (Vinnichenko pers corn). As a result of this behaviour, significant 
quantities of biological material probably are transported vertically, which will also affect 
species living further down the water column. This layer of water was not studied, but should. 
be a top priority for the next research cruise to the Mid-Atlantic Ridge. Information on the 
types of organism living there may provide new insights into ecological systems in the area. 
Magnusson (1 996) has shown that the Irrninger Sea contains innumerable organisms within 
this Layer. Themare also fish inhabiting the actual ridge and in some areas are dominant 
species, examples being Efmopterzrs princeps and macrourid fish. 

Most of the investigations described in this report took place in the depth range 500-1.200 
metres, To obtain a cIearer idea of the distribution of the various species, investigations 
should be carried out at greater depths. 
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Figzrre I .  The North Atlantic with invcstigared wens 4, B, C', D and E. 
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Fig 2. Temperature by deprh in the investigated areas A-E 



Fig. 3. Saliniiy by depth in the investigated areas A-E 



Table I .  List of Cruises and vessels. 

Table 2. Catch per 1000 houh on bottom longline in urea A 

Depth 500 600 700 800 900 1000 1200 . l 3 0  1400 1500 1600 1700 1900 

No. Samples 3 1 1 1 3 9 4 4 2 2 6 1 0 1 0 4 1  

Temperature (C") 4.9" 4.5" 4.2" 4J0 3,S0 3.8" 3$"' 3.5" 3.4" 3.3" 3,Z0 3,2" 3.1" 

Alepocephalus bnirdii 2.2 0.6 4.0 2.0 1.0 1.0 

Anarhichas denticulatus 8.0 23.0 18.0 21.0 3.0 7.0 L 23.0 11.0 25.2 3.0 

Antirnora rostrata 1.6 11.1 36.4 30.3 28.1 30.5 49.2 123.7 

Ap hanopus carbo 0. l 

Bathyraja richardsoni 3.4 

Brosme brosme 131.0 84.3 163.2 118.5 88.3 72.3 

Centroscyllium fabricii 33.3 48.3 59.2 109.1 116.4 108.0 220.7 46.1 

Centrosc~mnus 8.8 10.5 3.0 4.4 0.6 
coelolepis 
Deania calcea 4.9 i . 2  8.8 

Etmopterns princeps 7.4 10.7 13.2 24.2 25.9 24.0 0 10.2 22.0 26.2 7.6 11.1 1.4 

Galeus meiastomus 17.7 58.5 

Hippo$ossus 5.6 8.0 ' 17.5 20.3 29.9 26.6 
hippoglossus 
Hydrolays aftinis 

Lepidion eques 0.1 0.6 

.Macrourus berglax 0.8 3.1 38.7 52.3 33.6 31.8 32.5 45.3 43.9 

tMacrourus spp 3.6 3.7 

Molva dyprerygia 0 2  1.2 

Raia pailida 2 .S 1 .O 

Re inhardtius 1.2 38.3 96.9 65.2 95.2 205.5 106.6 
Iiippoglossoides 
Sebastes marinus (giant) ' 163.5 16.5 72.3 43.9 2.8 35.2 

Sebastes mentella 3.3 0.5 1.4 0.9 0.1 0.7 1 .l 0.2 

Somniosus 48.0 26.2 51. l 
microcephalus 
Synaphobrwchus kaupii 0.2 0.1 0.1 0.2 



Table 3. Average catch (kg;) per 1,000 hooks in Areas. B and C. 

Area B 
300 500 600 700 500 900 l000 1500 1600 170t 

7 32 66 62 25 l9 2 3 1 1 
6.1" 5.4" 5.2' 4.4O 4.1' 5.8' 3.6' 3.4" 

Area C 
600 700 800 900 1100 1300 1400 1700 

9 5 5 7 5 1 1 7  

4.D0 3.S0 5.7' 3.6" 3.j0 3.3- 3.2" 3.1" 

3 2 

Depth (m) 
No. of sets of gear 
Temperature (T) 
.-llepocephalus 
bairdii 
ilnarhichas 
denriculaius 
.4 nlimora roslrafa 
Bathyraju 
richardsoni 
Brosme brosme 
Centmscymmcs 
coeioleprs 
Centrosqmmrs 
crepidater 
Chaliura spp. 
Colyphuenoides 
rupesms 
Efnzopterus princeps 
Gafeus murinus 
Hydrolugus aflnjs 
Lepidion eques 
Lepidon schmiihi 
.Lfacrourus berglax 
Prionace glauca 
Reinhui-dtius 
h ippoglossoides 
Sebastes marinus 
(giant) 
Sebastes meniellu 
Sebustes vtvipanis 
Somniosus 
~n~crocephulus 
Synaphobranchus 
kaupii 



Table 4 Average catch (kg) per trawl haul in Area D and E. (* = weight not calculated) 

Area D 1 Area .E 
Average depth 700 g00 900 

Number of hauls 3.0 2.0 2.0 
Temperature (C ") 5.5-7.0" 5.5-5.0" 5.0-4.7" 

500 600 700 800 900 
34.0 41.0 12.0 14.0 12.0 

11.2-10.2" 10.2-9.4" 9.4-8.9" 8.9-8.2" 8.2-7.6" 

Allocyttus vermcosus 
.4phanopus carbo 50.0 
Argentina silus 5.0 . 
Beryx decadactylus 
Beryx splendens 
Centrophorus squarilosus 
Centroscymnus coelolepis 
Chimaera monstrosa 
Chlamydoselachus anguineus 
Coeiotinchus coelorinchus 
Corypaenoides mpestris 240.0 84.5 312.5 
Dalatias licha 
Deania calceus 6.0 10.0 190.0 
Epigonus telescopus 
Epigonus denticulatus 
Etmopterus princeps 120.0 30.0 285.0 
Helicolenus decadactylus 
Hexanchus griseus 
Hoplostethus atlmticus 60.0 9.0 50.0 
Hoplostethus mediterraneus 
Lophius piscatores * 
Lophius spp. 
Macrourus berglax 9.0 
Micromesistius poutassou 
Molva dypterygia L 

Mora moro 
Notacanthus chemnitzii 
Phycis blennoides 
Oxynotus paradoxus 
Polyprion arnericanus 
'Raja batis ri 

Sebastes rnentella 10.0 2.5 10.0 

6.0 
3.6 656.0 29.7 

14.5 30.0 
1572.7 3492.9 518.6 380.7 720.1 

23.7 70.0 37.0 35.0 
20.0 5 5 5  

21.0 
* 

t * 
10.5 325.0 7.3 
33.8 21.0 58.0 
2.0 18.0 60.0 

445.3 751.9 727.6 7327.9 733.8 
X I 

10.0 30.0 
5.3 4.5 

133.5 172.5 45.0 
161.0 119.6 5.0 945.8 400.3 
52.6 162.4 113.2 '38.3 32.0 
i 

30.0 

1 * 
7.5 

236.9 228.5 27.5 159.2 L 39.2 
* 

1.0 
* * 

'30.0 10.1 5.1 

K1 4.0 



Table 5 Average catch (kg/ 1000 hooh) in area E. 

E 

Depth 400 600 700 SO0 900 1000 1100 l200 
No. samples 1.0 9;O 6,O 3,O 4.0 I.0 t.0 1.0 
Temperature 11.5" 9 9  9 . 1  8.4" 8.1' 7.1' 6.1 j.ZO 

Aphanopus carbo 
Beryx 
decadactylus 
Beryx splendens 
Centrophorus 
lusitanicus 
Centrophorus 
squamosus 
Centroscymnus 
coeiolepis 
'Centroscymnus 
crepidater 

' Conger conger 
Deania caiceus 
Helicolenus 
decadacty lus 
Hexanchus griseus 
Lepidion eques 
Molva dypterygia 
Mora moro 
Pagellus 
bogaraveo 
Phycis blennoides 
Polyprion 
americanus 
Pseudotriakis 
microdon 



Table 6. Recorded species in areas A-E.; 

Family Species Area A Area B AreaC Area D Area E Area D 
B. line veiic. Venic. Trawl Trawl Vertic. and 

and B. and B. B. lines 
lines lines 

Aiepocephalidae .-!lepocephafus bairdii * * * - 

Anarhichadidae 
Berycidae 

Carcharhinidae 

Chlarnydoselachidae 
Chimaeridae 

Congridae 
Dalatiidae 
Epigonidae 

Gadidae 

Hexanchidae 
Lophiidae 
Macrouridae 

Oreosomatidae 

Osynotidae 
Pleuronrctidae 

Scorpaenidae 

Scyliorhinidae 

.-lnarhichas denriculatzts * * * 

Beryx splendens 

Beryx decadac~ius 
Prionace glauca 

Chfam,vdoselachzrs angzrinezis 

Chimaera monstrosa 
Hydroiagus afjnis 

Conger conger 
Dalarias licha 
Epigonus telescopus 
Epigonus denticulatus 
.tlolva dvpteerygia 
Brosme brosme 

Pllycis blennoides 
.I-licromesistius pozttasso 

Hexanchus griselrs 
Lophius spp. 
Co~paenoides rupestris * 
Coelorinchz~s coelorinchzls 
.Ilacrourzu berglax r 

Trnchontrnts vil[osus 
;Intimora rostrata * 
.\fora moro 
Lepidion eques * 
Lepidion schmidti 
.Vutacanthhrrs chemnitzii 
.-l llocyttus verrtrcosus 

Oxynotzts paradoxus 
Reinhardtius hippoglossoides * 
Hippoglossus lzippoglossits * 
Raja batis 
Raja pal fida * 
Bathyraja richardsoni * 
Sebastes marinrrs (gianl.1 * 
Sebastes mentella * 
Srbastes viviparzu 
Hdicolenifs dach,lopterzrs 
tidezts melastotnus 't 

Gtr1ezt.s mnrinzs * 
Pseudotriakis microdon 



Table 6.  Continued 

Family Species Area A Area B AreaC Area D Area E Area D 
B. line Vertic. Vertic. Trawl Trawl Vertic. and 

and B. and B. B. lines 
lines lines 

Serranidae Polyprion americanus + * 
Sparidae Pagellus bogaraveo 
Squalidae Centrophorus sparnosus * 

Cenrroscymm crepidater * .* % 

Deania cakeus 1: * * * 
Etmopterus princeps t C * * * 
Ettitopterus spinax * * * 
Centroscyllium fabricii * 
Centrophorus tusitanzcus 
Somnius microcephalus X * 

Synaphobranchidae $wuphobranchus kntrpii * * 6 

Trachichthyidae Hoplostethus atlanticus * * 
Hoplosreths mediterranew L * 

Trichiuridae Aphanopus curbo * * * 


