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An Annotated Bibliography  
of the Black Scabbardfish 

(Aphanopus carbo Lowe, 1839) 

 

 
 

 

 



 

Following the work carried out by Gordon et al. (1999) and in order to expose all 

the obtained information from the scientific publications and other sources, we 

up to date this bibliography in the present Annex.  

 

From a total of 244 papers about A. carbo, an analysis of percentage by thematic 

and geographical area was made. These percentages are given in Figure 1 and 

Figure 2, respectively. 
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Figure 1.- A. carbo thematic bibliography  

 
 

As it can be seen, distribution studies are the most numerous publications 

followed by studies on generalities/reports and biology/ecology of the species.  

 

By geographical area, studies on A. carbo in regions as Mediterranean waters, 

Pacific Ocean and Indian Ocean are very scarce (Figure 2) and deal only with 

some few aspects (fishery, distribution, general biology/ecology or sampling).  

 

Region that supports most of publications is Atlantic Ocean, and more concretely, 

NE Atlantic. In the rest of Atlantic Ocean, the information is scarce and in NW 

Atlantic and SE Atlantic available publications deals only on species distribution. 
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Figure 2.- A. carbo geographical bibliography  

 

From all the available information, it is important to notice that a 74.3% is 

related with NE Atlantic, a 17.8% with Madeira, 3.3% with Canary Islands and 

the rest with Azores and NW Africa (2.3%, respectively). These percentages are 

expected since NE Atlantic and Madeira are two important fishing areas targeting 

A. carbo. 
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An annotated bibliography of the black scabbardfish  
(Aphanopus carbo, Lowe 1839) 

(Based on Gordon et al. (1999)) 

 
 
- Allain, V. (1999). Écologie, biologie et exploitation des populations de 

poissons profonds de l’Atlantique du Nord-Est. Thèse Doctorat Univ. de 
Bretagne Occidentale, Brest: 310 pp. + Annexes. 

 
A reduction in the mean length of A. carbo by comparison of historical data since the 
beginning of the exploitation has been reported. 

 
- Allain, V. & Lorance, P. (2000). Age estimation and growth of some deep-

sea fish from the northeast Atlantic Ocean. Cybium, 24(3), supplement: 7-16. 
 

Age is a necessary parameter used in population dynamics to assess the state of 
exploited resources. This parameter is poorly known for most deep-sea species. This 
work focused in age estimation from otoliths of three species which French fishery 
exploitation, off west coasts of the British Isles, began the late 1980´s. 

 
- Alves, A. & Delgado, J. (2002). First description of a new local fishery of 

pink dentex, Dentex gibbosus off Madeira Island. ICES CM 2002/L: 07: 837-
864. 

 
The Madeiran fisheries are largely dependent on migratory fish like tuna and the deep 
water benthopelagic Aphanopus carbo. Demersal species only represents a small 
proportion of the fish caught by the fleet. Suddenly, around June 1997, began an 
increasing in the capture of red porgy. Soon it was noticed that this increased was 
due to the capture of specimens, bigger than usual, of red porgy and to the presence 
of large adults of the pink dentex among the captures. This species was until that 
moment rarely caught in Madeira. 

 
- Anon. (1974). Deep water trawl fish tested for food market. Fishing News 

International, vol.13, nº1, 47-49. 
 

More than 20 unfamiliar species have been caught and examined. All the fish came 
from deep water to the west of the British Isles, mainly at depths of 800-1100 
metres.  

 
- Anon. (1980). INIP-Programa de apoio às Pescas na Madeira-1. Cruzeiro de 

reconhecimento de Pesca e Oceanografia 020080779. Relatórios Técnicos e 
Administrativos, INIP, Lisboa, 141 pp. 

 
From 3 to 30 July 1979, a fishing and oceanographic survey was carried out by the 
R/V “Noruega” off the Madeira Islands. This was a first action of a programme carried 
out by Instituto Nacional de Investigaçâo das Pescas (INIP) to systematically explore 
new potential fishing resources within the sub-area of the national EEZ. Special 
attention was paid to the study of black scabbard fish fishing grounds that could be 
exploited by the Madeira fishing fleet. This report presents the preliminary results of 
the survey. 
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- Anon. (1982). INIP-Programa de apoio às Pescas na Madeira-2. Cruzeiro de 
reconhecimento de Pesca e Oceanografia 020241180. Relatórios, INIP, 
Lisboa.11: 220 pp. 
During 1980 two fishing and oceanographic surveys were carried out by the R/V 
“Noruega” around the Madeira Islands, within the sub-area of the national EZZ, as 
part of the research co-operation in fishery established between the Instituto de 
Investigaçâo das Pescas and the Madeira Government. An attempt was made to study 
regional fisheries and particular attention was given to the black scabbard fish, and 
specially the fishing technology, biology and the search for new fishing grounds. 
General oceanography was studied, but particular attention was paid to the 
characterization of the deep layers was black scabbard fish occurs. 
 

- Anon. (1984). INIP- Programa de apoio às Pescas na Madeira-3. Cruzeiro de 
reconhecimento de Pesca e Oceanografia 020330981. Relatórios, INIP.22: 
132 pp. 

 
During 1981 a fishing and oceanographic survey was carried out by the R/V 
“Noruega” around the Madeira Islands, within the sub-area of the national EZZ, as 
part of the research co-operation in fishery established between the Instituto de 
Investigaçâo das Pescas and the Madeira Government. An attempt was made to study 
regional fisheries and particular attention was given to black scabbard fish and 
specially the fishing technology, biology and the search for new fishing grounds. Of 
results obtained, importance was given to alterations introduced to the traditional 
fishing gear (Aparelho de Espada) which proved excellent during the trials, to the 
detection of a new fishing ground within the Seine Bank and to the macroscopic 
characterization of sexual maturation. General oceanography was studied and the 
distribution and characterization of the water masses was investigated in relation to 
depth. Similar studies were also done within the area and depth of occurrence of 
Aphanopus carbo. 
 

- Anon. (1984). INIP-Programa de apoio às Pescas na Madeira-4. Cruzeiro de 
reconhecimento de Pesca e Oceanografia 020451182. Relatórios, INIP.25: 
125 pp. 

 
Two fishing and oceanographic cruises of the R/V “Noruega” were scheduled in 1982 
around the Madeira Islands, within the sub-area of the national EZZ, as part of the 
research cooperation in fisheries between the National Institute for Fisheries Research 
(INIP) and the Madeira Government. In the June cruise the studies of the black 
scabbard fish were continued. A new fishing ground was discovered to the north of 
Madeira Island and the distribution of A. carbo in relation to the “Nucleus of 
Mediterranean Water” was investigated. 

 
- Anon. (1984). INIP-Programa de apoio às Pescas na Madeira-4. Cruzeiro de 

reconhecimento de Pesca e Oceanografia 020451182. Relatórios, INIP.31: 
124 pp. 

 
Two fishing and oceanographic cruises of the R/V “Noruega” were scheduled in 1982 
around the Madeira Islands, within the sub-area of the national EZZ, as part of the 
research cooperation in fisheries between the National Institute for Fisheries Research 
(INIP) and the Madeira Government. The second cruise was carried out only on the 
fishing banks of the area during November and December and the studies on the 
black scabbardfish Aphanopus carbo Lowe, 1839 continued. A new fishing ground, the 
Lyon Bank, to the north of Madeira Island-Lyon Bank and the distribution in relation 
to the “Nucleus of Mediterranean Water” were investigated. 
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- Anon. (1993). Report of the north-western working group. ICES CM 
1993/Assess: 18: 216 pp. 
The available information on catches of the non-traditional species in the North 
Atlantic has been compiled and it shows that Aphanopus carbo was caught by France, 
Faroes, Iceland and Russia. The catches of A. carbo by the French fleet have been 
increasing since 1989. 

 
- Anon. (1994). Demersal Fish Committee, 1993. ICES CM 1994/G: 1:132 pp. 

 
During 1992 the National Institute for Fisheries Research (INIP/IPIMAR) continued its 
sampling programme. The main objective is to provide length frequency distributions 
of the landings of the most important commercial species. The sampling data of A. 
carbo collected from the market in each quarter are presented. 

 
- Anon. (1994). Report of the study group on the Biology and Assessment of 

deep sea Fisheries Resources. ICES Headquarters, 24-30 August, Denmark. 
1-91. 
 
Geographic distribution and by depth, and also a description of the species are 
presented. 

 
- Anon. (1995). Report of the study group on the biology and assessment of 

deep-sea fisheries resources. ICES CM 1995/Assess: 4: 91 pp. 
 

Landings data for ICES area and brief description of the fishery are presented. 
 
- Anon. (1995). Report of the study group on elasmobranch fishes. ICES CM 

1995/ G: 3: 88 pp. 
 

Elasmobranchs caught as a by-catch of the black scabbard fish fishery of Portugal. 
 
- Anon. (1996). Report of the study group on the biology and assessment of 

deep-sea fisheries resources. ICES CM 1996/Assess: 8: 145 pp. 
 

Landings data for ICES area and brief description of the fishery are presented. 
 

- Anon. (1997). Report of the study group on the biology and assessment of 
deep-sea resources. ICES CM 1997/Assess: 17: 29 pp. 

 
Updated landings data for the ICES area are presented. 

 
- Anon. (1998). Report of the study group on the biology and assessment of 

deep-sea resources. ICES CM 1998/ACMF: 12: 172 pp. 
 

The absence of adult fish to the West of the British Isles suggests this area is a 
feeding area of pre-adult fish. Data of the landings for A. carbo by ICES sub-areas 
and catch effort from the Portuguese long-line fishery at Sesimbra for the years 
1984-1992 are given. Length compositions from Portuguese, Icelandic and French 
research vessels as well as some biological parameters (growth, length-weight 
relationship) are also given. The analysis of monthly frequency distribution of mature 
individuals per length class from samples from Sesimbra harbour shows that the 
majority of females were not mature, which could indicated a different age at first 
maturity. Fishing and natural mortality were calculated for the Portuguese fishery in 
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Sesimbra waters, as well as the fishing effort. The results suggest that it is advisable 
to manage this fishery by not increasing the present fishing effort. 
 

- Anon. (1999). Report of the study group on the biology and assessment of 
deep-sea fisheries resources. ICES CM/ACMF: 21: 35 pp. 

 
Updated landings data for the ICES area are presented. 

 
- Anon. (1999). Developing deep-water fisheries: data for the assessment of 

their interaction with and impact on a fragile environment. FAIR CT 95 0655 
Final Consolidated Report for period from 01.12.95 to 31.05.99, EC Contact: 
DG XIV/C.2.:1118 pp. 

 
Description of the fisheries and the biological parameters of the species are 
presented. 
 

- Anon. (1999). Deep-water fisheries resources south of 63ºN. In: Report of 
ICES Advisory Committee on Fishery Management, 1998. Part 2. ICES 
Cooperative Research Report.No.229, 223-289. 

 
Landings data for the ICES area and a brief note on management issues are 
presented. 
 

- Anon. (1999). Environment and Biology of deep sea water species 
Aphanopus carbo in the NE Atlantic: basis for its management (BASBLACK). 
Individual interim report for the period 01-05-1998 to 30-04-1999: 10 pp. + 
Annex.  

 
BASBLACK Internal report is presented.  
 

- Anon. (1999). Environment and Biology of deep sea water species 
Aphanopus carbo in the NE Atlantic: basis for its management (BASBLACK). 
Individual interim report for the period 01-04-1999 to 30-12-1999 + Annex+ 
tables. 

 
BASBLACK Internal report is presented.  

 
- Anon. (2000). Environment and biology of deep sea water species 

Aphanopus carbo in the NE Atlantic: basis for its management (BASBLACK). 
Study Project 97/ 0084. Final Report (01-05-1998 TO 31-05-2000): 94 pp. 

 
This project represents the most extensive study of this species never done before. It 
includes: a review of the available Information on the species, landings sampling 
programme, population discrimination, biological data on growth, feeding and 
reproduction parameters, habitat environment, bioaccumulation studies and data and 
information management. 
 

- Anon. (2000). Report of the study group on the biology and assessment of 
deep-sea fisheries resources, ICES Headquarters 4–10 February 2000. ICES 
CM 2000/ACFM: 8: 212 pp. 

 
Catch trends, stock structure, commercial catch-effort, length and age compositions 
and mean weights at age, biological parameters, assessment and management 
considerations are presented. 
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- Anon. (2001). Ressources halieutiques hors quotas du Nord Est Atlantique: 

bilan des connaissances et analyse de scénarios d’évolution de la gestion. 
Contrat Ifremer/MAP – Réf. 99-I1-03-01, Rapport final, Volume 2/2 : 215 pp. 

 
Geographic distribution of the stock, description of the cycle of life, biological 
parameters and fisheries of A.carbo in the NE Atlantic are presented.  

 
- Anon. (2002). Report of the Working Group on the Biology and Assessment 

of Deep-Sea Fisheries Resources. Horta, the Azores, Portugal, 4–10 April 
2002. ICES CM 2002/ACFM: 16 Ref. G: 253 pp. 

 
Landings data for ICES area and brief description of the fishery and the species are 
presented. 

 
- Anon. (2004). Report of the Working Group on the Biology and Assessment 

of deep-sea Fisheries Resources. 18-24 February 2004. ICES CM 2004/ACMF: 
15: 317 pp. 

 
Landings data for ICES area and brief description of the fishery are presented. 
 

- Anon. (2004). Delving into deep waters. Irish skipper. The online journal of 
the Irish Fish Industry (www.irishskipper.net). 

 
A review of the biology and fishery of the species is presented. 

 
- Anon. (2005). Report of the Working Group on Fish Ecology (WGFE) 21-26 

February 2005, Santander, Spain. ICES WGFE Report 2005: 214 pp. 
 
Information on distribution, spawning areas, stock structure… of the species is 
presented. 

 
- Anon. (2005). Report of the Working Group on the Biology and Assessment 

of deep-sea Fisheries Resources 7-9 September 2005, ICES Headquarters: 
202 pp. 

 
Landings data for ICES area and brief description of the fishery are presented. 
 

- Anon. (2006). Deep-water Fisheries Resources South of 63º N, ACFM report, 
May 2006: 39 pp. 
 
Landings data for ICES area and brief description of the fishery are presented. 

 
- Ballschmiter, K.H.; Froeschies, O.; Jarman, W.M. & Caillet, G.(1997). 

Contamination of the deep-sea. Marine Pollution bulletin.34: 288-289. 
 

A study of the contamination of the liver of A. carbo from the Atlantic was carried out. 
The concentration of organochlorine contaminants is included. 
 

- Barreto, M.E. (2005). Contribuição para a diferenciação populacional do 
peixe espada preto no Nordeste Atlântico: Fecundidade e Crescimento. 
Estágio profissionalizante, Faculdade de Ciências, Universidade de Lisboa, 
Portugal: 49 pp. 
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The main objective of this study is the knowledge of fecundity and growth of this 
species in the NE Atlantic. The results show that A. carbo presents a determined 
reproductive strategy. The maximum age determined by otolith reading was 15 
years. Otolith weight was studied as an age estimator; in this study otolith weight 
explains 75-95% of age variation. Due to the migratory character of the species, 
which can affect to the weight and composition of the otolith, the study concluded 
that the weight of the otolith was not a good estimator of the age in this species. 
 

- Bates, Q. (1995). Fragile market for deep species. Fishing News 
international.34 (12) December 1995: 21 pp. 

 
Northern European market deep-water species including A. carbo are presented. 

 
- Batista, I.; Campos, R. & Nunes, M.L. (1989). Peixe espada preto 

(Aphanopus carbo). Composiçâo química e preparaçâo de filetes. Rél. Téc. 
Cient. INIP, nº14: 14 pp. 

 
Black scabbardfish (Aphanopus carbo) proximate chemical composition and fillet 
preparation is given. 

 
- Bergstad, O.A.; Bjelland, O. & Gordon, J.D.M. (1998). Fish communities 

on the slope of the eastern Norwegian Sea. ICES CM 1998/ O: 30: 29 pp. 
 

A single specimen of A. carbo was caught at Storegga (Norwegian Sea) in December 
1995. 
 

- Bergstad, O.A.; Menezes, G. & Hoines, A.S. (2008). Demersal fish on a 
mid-ocean ridge: Distribution patterns and structuring factors. Deep-sea 
Research II 55, 185: 202 pp. 

 
A. carbo in mid-ocean ridge was recorded. 
 

- Bettencourt, A.O.; Elias, M.D. & Carvalho, F. (1985). Research related to 
the sea dumpling or radioactive wastes. In: J.R. Wiley, (Editor) Waste 
Management Research Abstracts.Nº.16. Information on radioactive Waste 
Programme in Progress: 285 pp. 

 
A study on the black scabbard fish fishery, as a potential pathway to man for long 
lived radionuclides contained in dumped waste was carried out. This study includes 
radioanalysis for transuranic, natural alpha emitters and gamma emitters, as well a 
field determination of transfer rates from water, the study of vertical migrations and 
the collection of landings statistics. Identification and radioanalysis of other deep-sea 
fishes are also included in this project as well as radioanalysis for sediments and 
water samples.  

 
- Biseau, A. (1996). Definition of a directed fishing effort, and its impacts on 

CPUE trends: the case of the French Demersal fishery off the west coast of 
Scotland. ICES CM 1996/ G: 17: 7 pp. 

 
Aphanopus carbo has been caught since 1989 by the French Demersal fishery off 
west coast of Scotland. It can be considered a substitute target species for traditional 
species such as blue ling and saithe. A table showing the fishing effort and landings of 
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A. carbo and figures of the cumulative relative landings, the cumulative relative 
fishing effort and the cumulative frequency of number of trips are given. 

- Blacker, R.W. (1962). Rare fishes from the Atlantic slope fishing grounds. 
Annals and Magazine of Natural History. 13: 261-271. 

 
Aphanopus carbo recorded west of the British Isles. 

 
- Blacker, R.W. (1967). English observations in rare fish in 1965. Annales 

Biologiques.22: 186-187.  
 

Single specimen from southeast Iceland at 100 fathoms was recorded. 
 
- Blacker, R.W. (1969). English observations in rare fish in 1968. Annales 

Biologiques. 25: 257-259. 
 

Records of 12 specimens from deep-water research surveys in deep-water to the 
west of Scotland were presented.  
 

- Blasdale, T. & Newton, A.W. (1998). Estimates of discards from two 
deepwater fleets in the Rockall Trough. ICES CM 1998/O: 11: 18 pp. 

 
Scottish and French fleets catch A. carbo between depths of 400 and 900 m. 

 
- Bone, Q. (1971). On the scabbard fish Aphanopus carbo. Journal of the 

Marine Biological Association of the United Kingdom, 51: 219-225. 
 

Twelve specimens were caught in the Biscay area, between 880-1200 m. A 
description and diagram of the swimbladder wall is given and a table gives the 
composition of swimbladder gas. The low density of the tissues is mostly achieved by 
lipid storage, especially in the dermis, swimbladder and the skull bones and around 
the vertebral column. The lipid contents of some tissues are shown in a table. It is 
predicted that A. carbo, when swimming rapidly, swims in an anguilliform manner, 
erecting the dorsal and ventral fins; during slow swimming, it moves in a carangiform 
manner with the body rigid and only the caudal region involved. This swimming 
pattern is probably related to the method of stalking prey by using the lateral line. 

 
- Bonotto, S. & Ortis de Bettencourt, A. (1985). Research programme 

related to sea disposal of low-level radioactive waste. In: J.R. Wiley, (Editor) 
Waste Management Research Abstracts.Nº.16. Information on radioactive 
Waste Programme in Progress: 117 pp. 

 
A research programme, related to sea disposal of low level radioactive waste, has 
been established between the CEN-SCK (Belgium) and the INETI (Portugal). Samples 
of black scabbard fish, a fish species living in deep oceanic waters, are first submitted 
to non destructive gamma spectrometry on a Ge(Li) detector and then to 
radiochemical analyses for measuring the content of Am, Pu, Ra y U. Radium level is 
measured by the emanation procedure. Similar analyses are done on deep sea 
sediments on the interaction of dumped radioactivity with the constituents of the 
deep-sea ecosystem. 

 
- Bordalo-Machado, P. & Figuereido, I. (2008). The fishery for black 

scabbardfish (Aphanopus carbo Lowe, 1839) in the Portuguese continental 
slope. Rev. Fish.Biol.Fisheries, DOI 10.1007/s11160-008-9089-7: 19 pp. 
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This paper presents a review of the fishery in Portugal Mainland: its development, 
fleet, fishery grounds, CPUE…. 

- Bordalo-Machado, P. & Figueiredo, I. (2002). O peixe espada preto: um 
recurso importante para Portugal continental. In: XXI Azorean fisheries week 
proceedings: 7 pp. 

 
A description of the species and its importance to Portugal Mainland is presented. 
 

- Bordalo-Machado, P.; Figuereido, I.; Reis, S.; Sena-Carvalho, D.; 
Blasdsale, T.; Newton, A. & Gordo, L. (2001). New findings on the 
reproductive biology of the black scabbardfish (Aphanopus carbo) in the NE 
Atlantic. NAFO SCR doc.01/89.Serial nº N4477: 12 pp. 

 
A. carbo shows temporal differences in maturity between areas. It has never been 
observed spawners off Sesimbra nor NW Scotland. In Madeira spawners appears 
mainly in September-December, and it seems to exist two different strategies: 
individuals with different size spawns in different periods. Data aims to the existence 
of reproductive migration to spawning areas. 

 
- Bordalo-Machado, P.; Martins, R.; Figueiredo, I. & Gordo, L. (1998). 

Some notes on the biology of black scabbardfish. ICES Annual Sciences 
Conference CM 1998/O: 69: Poster.  

 
The main objective of this paper is to summarise the main reproductive information 
available in Portuguese continental waters. At Portugal mainland, adult fishes 
dominated commercial exploited population. No spawning seems to occur in 
Portuguese continental slope. Taking into account that spawning in Madeira occurs 
during last quarter of the year (Sena-Carvalho, 1988) a possible reproduction 
migration must be further investigated. 
 

- Bordes, F.; Ublein, F.; Castillo, R.; Barrera, A.; Castro, J.J.; Coca, J.; 
Gomez, J.; Hansen, K.; Hernandez, V.; Merret, N.; Miya, M.; Moreno, 
T.; Perez, F.; Ramos, A.; Sutton, T. & Yamaguchi, M. (1999). Epi and 
mesopelagic fishes, acoustic data, and SST images collected off Lanzarote, 
Fuerteventura and Gran Canaria Islands, during cruise “La Bocaina 04-97. 
Informes Técnicos del Instituto Canario de Ciencias Marinas 5: 45 pp. 

 
Sampling survey with a mid water trawl yielded one juvenile A. intermedius of 154 
mm standard length is presented. 

 
- Bridger, J.P. (1978). New deep-water trawling grounds to the west of 

Britain. Laboratory Leaflet, Ministry of Agriculture Fisheries and Food, 
Directorate of fisheries Research, Lowestoft.41: 40 pp. 

 
This paper gives a figure showing the length distribution of A. carbo. No juveniles 
were caught and no spawning fish observed and it is suggested that the spawning 
zone may be off Madeira. A. carbo was caught during all seasons and everywhere 
except in the Foula area, being most abundant from Tory to Sulisker and on 
Rosemary Bank. A table with the position, depth and catch-rates is given. The 
catches were taken between 549 and 823 m. The flesh of A. carbo is firm, white and 
has a pleasant flavour, and it is greatly appreciated in Madeira. 
 

- Carbonne, J. (1991). Foiling the black scabbard fish in the Bay of Biscay. 
Earth challenge. Nº1: 9 pp. 
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Report of A. carbo biting through an oceanographic mooring line at 700 m in the Bay 
of Biscay is presented. 
 

- Carreiro, M.C.V & Moura, M.L. (1989). Concentration factors for some 
stable elements in the mesopelagic fish Aphanopus carbo. In: R. Z. 
Klekowski, E. Styczynska-Jurewicz, & L. Falkowski, (Editors). Proceedings of 
the 21st European marine Biology Symposium. Gdnask, 14-19 September 
1986, Poland. Polish Academy of Sciences Institute of Oceanology, Poland: 
625-633. 

 
The levels of the stable elements Cr, Mn, Co, Ni, Cu, Zn, Sr, Cd, Cs and Pb were 
determined from the muscle tissue of A. carbo. The fish were caught around Madeira 
and at some of the seamounts of the Madeiran archipelago. The same elements were 
also determined in the seawater. The concentration factors were then calculated. 

 
- Carvalho, D. (1988). Relatório final do estudo efetuado sobre o peixe 

espada preto capturado na ZEE da Madeira. EC Report. DG XIV/CE 
DOC.Nº.XIV/b/1-1987: 177 pp. 
 
This report presents the methodology adopted and the results obtained in the study 
of A. carbo captured in Madeira EZZ between September 1987 and August 1988 and 
some data and or results from similar work carried out in the preceding years. The 
study embraced many different aspects, namely the characterization of the local 
fishery, including a description of its historical component; collection and analysis of 
statistical data related to the catches during the years 1938 to 1987 and by month 
during the period January 1956 to August 1988, fishing effort and CPUE for 1986 and 
1987; morphologic characteristics of the species; length frequencies and length-
weight relationship(1983-August 1988) with a detailed study on ovogenesis and 
spermatogenesis for females and males captured in May-June 1988; fertility (1986 
and 1987); age and growth (1986 and 1987), with determination of the length/age 
key and growth parameters; estimation of the exploration rate, the natural mortality, 
fishing mortality and total mortality and also results of the observation and  
identification of the stomach contents over several years, as well as other aspects 
related to the feeding of A. carbo. 
 

- Carvalho, J. (2001). Contribuiçâo para o estudo da diferenciaçâo 
populacional do peixe espada preto na regiâo sul do NE Atlântico. Estágio 
profissionalizante, Faculdade de Ciências, Universidade de Lisboa, Portugal: 
46 pp + Annexs. 

 
This study compares specimens of A. carbo from Madeira and Sesimbra: growth rate, 
length distribution, age groups… The maximum age attributed for Sesimbra was 11 
years and for Madeira 15 years; the range of length was 84-122 cm TL in Sesimbra 
and of 107-136 cm TL in Madeira. The difference of ages can be due to that we are 
comparing different ranges of length, although hypotheses of two different 
populations cannot be excluded.  
 

- Carvalho, L. & Figueiredo, I. (2001). Establishing a Sampling Programme 
for Monitoring Changes in the Length Distribution of the Black Scabbardfish in 
the Northern Atlantic Ocean. In proceedings of the Advanced Workshop on 
environmental sampling and monitoring, 22-24 March, Estoril, Portugal, 
Poster. 
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With the aim of providing a sampling plan to locate differences on length between 
regions, as well as from season to season over the years, a small study of historical 
length data was carried out and an inventory of the most restrictive aspects for 
sampling procedures was drawn up. Data set shown a remarkably difference between 
length distribution of specimens caught in northern areas from those caught in 
southern ones. 
 

- Casal, G., Costa, G. & Azevedo C. (2007). Ultrastructural description of 
Ceratomyxa tenuispora (Myxozoa), a parasite of the marine fish Aphanopus 
carbo (Trichiuridae), from the Atlantic coast of Madeira Island (Portugal). 
Folia Parasitologica 54: 165-171. 
 
First ultrastructural description of this parasite from gall blader of A. carbo from 
Madeira Island is presented. 
 

- Charuau, A.; Dupouy, H. & Lorance, P. (1995). French exploitation of the 
deep-water fisheries of the North Atlantic. NATO ASI SER. (E APPL. SCI.): 
337-356.  

 
A. carbo is one of the main species caught by the French fleet in the North Atlantic. 

 
- Clarke, M.W.; Kelly, C.J.; Connolly, P.L.; Molloy, J.P. (2003). A life 

history approach to the assessment and management of deepwater fisheries 
in the Northeast Atlantic. J. Northwest Atl. Fish.Sci.31: 401-411. 

 
A. carbo age estimation was conducted using sectioned otoliths. Maximum age 
determined was 32 years-old. 

 
- Clarke, M.W.; Connolly, P.L. & Kelly, C.J. (1999). Preliminary catch, 

discards and selectivity results of trawl survey on deepwater slopes of the 
Rockall Trough. Fishery Leaflet. 178: 14 pp. and figures. 

 
CPUE data on A. carbo from a trawl survey to the Rockall Trough in 1997 are 
presented. Length distribution of samples is also given. 

 
- Clarke, T.A. & Wagner, P.J. (1976). Vertical distribution and other aspects 

of the ecology of certain mesopelagic fishes taken near Hawaii. Fishery 
Bulletin, U.S.74: 635-645. 

 
A. carbo was caught in Hawaiian waters at night between depths of 150 and 190 m 
and during the day between 660 and 1 100m. 
 

- Connolly, P.J. (1999). Into deeper waters. Marine Institute. 
www.irishscientist.ie/p77b.htm. 

 
Brief description of deep water species and its fisheries are presented. 

 
- Connolly, P.J. & Kelly, C.J. (1996). Catch and discards from experimental 

trawl and long-line fishing in the deep water of the Rockall Trough. Journal of 
Fish Biology. 49, Supplement A: 132-144. 

 
Parameters of the total length-weight regression and length frequency distributions 
for A. carbo are given. The species was caught by trawls and few fish were discarded. 
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Catch rates have declined from 18 kgh-1 to 14 kgh-1. The discards rates of A. carbo 
caught by demersal trawling in the Rockall Trough in 1995 are given. 

 
- Connolly, P.L. & Kelly, C.J. (1994). Sampling surveys for deep-water 

demersal fish in 1993. Roinn na Mara Fishery Leaflet.163: 14 pp. + tables. 
 

A. carbo was captured by trawl surveys off the west coast of Ireland and Scotland. 
The surveys were carried out in April and September and the catch rates tended to be 
smaller in September. Catch rates (kg/hr) are given for the different sub-areas that 
were surveyed. 

 
- Connolly, P.L. & Kelly, C.J. (1996). Irish research linked with the 

development of deep sea fisheries in the north east Atlantic. In: B.F. Keegan 
& R.F. O’Connor, (Editors) Irish Marine Science. Galway University Press Ltd, 
Galway: 325-336. 

 
A. carbo is one of the main species taken in the deep-water fishery in the northern 
North East Atlantic by vessels from Iceland, France, Faroes Islands, Netherlands and 
Norway. The landings of deep-sea species and the length frequency of A. carbo from 
the Rockall Trough are given. The potential and food value of some species were 
studied by ranking them for moisture, protein, water loss, water retention, 
compression data and gel colour. 

 
- Connolly, P.L. & Kelly, C.J. (1997). Deep- water trawl and longline surveys 

in 1995. Fishery Leaflet.173: 20 pp. 
 

CPUE data from trawl and longline surveys in the Rockall Trough and on two 
seamounts on the Mid-Atlantic Ridge are presented. 
 

- Costa, G.; Chubb, J.; MacKenzie, K. & Berland, B. (1995). Parasites of 
the black scabbard fish from Madeira. (Abstract). The British Society for 
Parasitology. Spring meeting. University of Edinburgh April 1995. Book of 
Abstracts: 28-29. 

 
Records of parasites in the digestive tract and gall bladder of A. carbo are presented. 
 

- Costa, G.; Eiras, J.C.; Chubb, J.; MacKenzie, K. & Berland, B. (1996). 
Parasites of the black scabbard fish from Madeira. Bull.Eur.Ass.Fish.Pathol.16 
(1): 4 pp. 

 
Ninety specimens were examined. Five different helminth parasites and 
myxosporidian species were found in the digestive tract and gonads. The prevalence 
and site of infection are described. All the helminths are first records for A. carbo. 
 

- Costa, G.; Hemmingsen, W. & MacKenzie, K. (1996). Prevalence and 
intensity of some parasites of the black scabbard fish from Madeira. EMOP 
VII, University of Parma, Italy, September 1996. (Abstract). Parassitologia. 
38 (1-2): 1 pp. 

 
The larval stages of five different helminths parasites are recorded from the digestive 
tract of A. carbo. 
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- Dias, J.; Lourenço, H.M.; Mendes, R.; Nunes, M.L. (1994). Estudos de 
aproveitamento e valorizaçâo do peixe espada preto e da tainha. Publicaçôes 
avulsas, INIP, Lisboa: 239-249. 

 
Description of the effect of the storage in the proteic quality of the fish is presented. 
 

- Dias, J.; Nunes, M.L. & Mendes, R. (1994). Effect of frozen storage on the 
chemical and physical properties of Black scabbardfish (Aphanopus carbo) and 
Silver scabbardfish (Lepidopus caudatus). Journal of the science of food and 
agriculture 1994, vol. 66, no3: 327-335 (20 ref.). 

 
Black scabbardfish (Aphanopus carbo) and silver scabbardfish (Lepidopus caudatus) 
were frozen and stored at -18 degrees C for 8 weeks and the effect of frozen storage 
on the chemical and physical properties were analyzed. 
  

- Du Buit, M.H. (1978). Alimentation de quelques poisons téléostéens de 
profondeur dans la zone du seuil de Wyville Thomson. Oceanologica Acta.1: 
129-134. 

 
Stomachs contents of A. carbo were studied from NW Scotland and Bill Bailey Bank, 
where the species is abundant. The specimens were caught between 750-1100m, 
during the winter and spring and the mean size was 80 cm TL. Stomachs are usually 
regurgitated and only 8 stomachs with food were found. The species feeds mainly on 
fish, Argentina sp, and Scomber scombrus. The paper gives a table of the 
composition of the diet of A. carbo. The author classifies the species as a consumer of 
plankton and nekton and attributes the small number of stomachs found with 
contents to the scarcity of prey in deep water. 
 

- Du Buit, M.H. (1991). Faune ichthyologique des bancs situés autour des 
Açores. Mésogée. 51: 25-28. 
 
A. carbo is a benthopelagic species distributed throughout all the oceans between 
depths of 200 and 1600 m. it is regularly caught in deep-water off Madeira and 
Portugal and around Greenland. Two individuals were caught north of the Azores. 

 
- Dupouy, H.; Allain,V. & Kergoat, B. (1998). The discards of roundnose 

grenadier in the French fishery in ICES sub-areas VI and VII. ICES CM 
1998/O: 20: 10 pp. 

 
A. carbo is a dominant by-catch species in the fishery for Coyphaenoides rupestris the 
mean and SD value of specimens landed and discarded per tow are given in a table. 

 
- Duran Muñoz, P.; Román, E. & González, F. (2000). Results of a deep-

water experimental fishing in the North Atlantic: an example of cooperative 
research with the fishing industry. ICES, Copenhagen: 15 pp.  

 
Most of the match was obtained at Reikjanes and Hatton, Blue ling was the most 
caught species. Other caught species were Atlantic halibut, black scabbardfish and 
orange roughy. All catches were taken at depths of below 600 m. 

 
- Dvinin, Y.; Konstantinova, L.L.; Kuzmina, V.I.; Mokanu, O.V.; 

Pashkova, L.V. & Kharzova, L.P. (1981). On technical and chemical 
characteristics of some deep-sea fishes from the North Atlantic. (In Russian). 
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In: V.P. Ponomarenko, (Editor) Fish Product technology. PINRO, Murmansk, 
Russia, 16-28 pp.  

 
A study was made of size-weight and chemical composition of different body parts of 
Macrourus rupestris, Alocephalus bairdii, Epigonus telescopus, Beryx splendens and 
Aphanopus carbo. Recommendations on the rational utilization of the investigated 
species are provided. 
 

- Ehrich, S. (1983). On the occurrence of some fish species at the slopes of 
the Rockall Trough. Archiv für Fischereiwissenschaft. 33: 105-150. 

 
This paper presents the results of the first five cruises from 1974 to 1980 of the FRV 
Walther Herwig to the deep water lying to the west of the British Isles, Ireland, 
France and Spain, but especially to the area of the Rockall Trough. It describes the 
occurrence (relative density and frequency) of 7 species (Aphanopus carbo, Argentina 
silus, Chimaera monstrosa, Coryphaenoides rupestris, Hoplostethus atlanticus, 
Micromesistius poutassou and Molva dypterygia dypterygia) related to depth and 
temperature. Furthermore this paper includes other biological characteristics of these 
species such as length composition and spawning periods. 

 
- Fernandes A.C. & Ferreira, A. (2006). First approach on Portuguese black 

scabbardfish longline fleet discards. Working document presented to the ICES 
working group on the Biology and Assessment of Deep-Sea Fisheries 
Resources, Vigo, Spain, 2-11 May 2006: 5 pp. 

 
First information on discards from the Portuguese longline black scabbardfish fishery 
is presented. 

 
- Fernandes, A.M.A. (1984). Estudo preliminar da dinâmica da populaçâo de 

Aphanopus carbo Lowe, 1839, no Arquipélago da Madeira. Relatório de 
estágio da licenciatura em biologia, Faculdade De Ciências de Lisboa: 200 pp. 

 
The first part of this study describes the biology of the species beginning with its 
systematic and a description of its morphology. Records of its geographical 
distribution are summarized and aspects of its diet and reproduction are described. It 
was not possible to estimate age from the otoliths. Length/weight relationships have 
been calculated. The second part describes the fishery and gives statistics on the 
landings. The final section deals with stock assessment. 
 

- Figuereido, M.J.; Moura, O. & Figuereido, I. (1994). Working paper 
presented to the ICES Study Group and Assessment of Deep-sea Fisheries 
resources, Copenhagen, 1994. Unpublished manuscript: 11 pp. 

 
Aphanopus carbo has a high commercial value and is a target species of the “bottom 
longline” fishery in Portuguese waters. Centrophorus squamosus is taken as a by-
catch. 

 
- Figuereido, I.; Bordalo-Machado, P.; Reis, S.; Sena-Carvalho, D.; 

Blasdale, T.; Newton, A. & Gordo, L. (2003). Observations on the 
reproductive cycle of the black scabbardfish (Aphanopus carbo) in the NE 
Atlantic. ICES Journal of Marine Science, 60: 774-779. 

 
A. carbo shows temporal differences in maturity between areas. It has never been 
observed spawners off Sesimbra nor NW Scotland. In Madeira spawners appears 
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mainly in September-December, and it seems to exist two different strategies: 
individuals with different size spawns in different periods. Data aims to the existence 
of reproductive migration to spawning areas. 

 
- Figuereido, I.; Gordo, L. & Bordalo-Machado, P. (2002). Deep-water 

sharks fisheries off the Portuguese Continental Coast. NAFO SCR Doc. 
02/125. September 2002: 8 pp. 

 
In Sesimbra sharks are a by-catch of the black scabbardfish fishery and in Peniche a 
by-catch of multispecies artisanal fisheries.  
 

- Figueiredo,I.; Gouveia, E.; Gordo, L.; Bordalo-Machado, P.; Reis, S. & 
Morales-Nin, B. (2003). Life history of Aphanopus carbo: a deep water 
Atlantic species. Deep sea Conference, New Zealand, 1-5 December 2003: 
Poster. 

 
Objectives of this poster are: comparative analysis of biological aspects of species 
within its distribution area (Portugal mainland and Madeira) and investigate growth 
pattern in a food constraint environment. 

 
- Fitch, J.E. & Gotshall, D.W. (1972). First record of the black scabbard fish, 

Aphanopus carbo, from the Pacific with notes on other Californian Trichiurid 
fishes. Bulletin of the Southern California Academy of Sciences.71: 12-18. 

 
Three specimens have been caught in the Pacific Ocean. The paper gives, in tabular 
form, a table with the morphometric and meristic data on Aphanopus carbo, Assurger 
anzac and Lepidopus xantusi and a figure showing the appearance of the otoliths of 
A. carbo, Trichiurus nitens, L.xantusi and A. anzac. The sagittae of A.carbo lack an 
antirostrum and are broadly rounded posteriorly. A key to Californian trichiurids is 
given.  
 

- Fossen I., Cotton, C.F., Bergstad, O.A. & Dyb, J.E. (2008). Species 
composition patterns of fishes captured b longlines on the Mid- Atlantic Ridge. 
Deep-Sea Research II 55: 203-217. 
 
New record of A. carbo in Mid-Atlantic Ridge was presented. 

 
- Foster, G.R. (1964). Line fishing on the continental slope. Journal of the 

Marine Biological Association of the United Kingdom. 44: 227-284.  
 

A description of experimental longlining on the northern slope of the Bay of Biscay 
and station and depth data for three Aphanopus carbo are presented.  

 
- Foster, G.R. (1971). Line fishing on the continental slope III. Mid-water 

fishing with vertical lines. Journal of the Marine Biological Association of the 
United Kingdom. 51: 73-77. 

 
A description of experimental mid-water longlining on the northern slope of the Bay of 
Biscay, station, and depth and catch rate data for 15 A. carbo is presented. 

 
- Foster, G.R. (1973). Line fishing on the continental slope. The selective 

effects of different hook patterns. Journal of the Marine Biological Association 
of the United Kingdom. 53: 749-751. 
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Records of two Aphanopus carbo from the southern Bay of Biscay are presented. 
 
- Foster, G.R.; Badcock, J.R.; Longbottom, M.R.; Merrett, N.R. & 

Thomson, K.S. (1970). Results of the Royal Society Indian Ocean Deep 
Slope Fishing Expedition, 1969.Proceedings of the Royal Society of London, 
Series B.175: 367-404. 

 
The paper gives a table with the number of A.carbo caught and the percentage catch 
rate in relation to depth. The length and weight ranges and the sex maturity stage of 
the individuals are also given. The specimens caught extend known distribution of 
this species to the equatorial western Indian Ocean. 

 
- Franquet, F. & Brito, A. (1995). Especies de interés pesquero de Canarias. 

Las Palmas de GC: Gobierno de Canarias. Consejería de Pesca y Transporte. 
59 pp. 

 
A. carbo is presented as one fish species with interest for fishery in Canary Islands. 
 

- Freitas, I. (1998). Contribuiçâo para o conhecimento da ecologia alimentar 
do Peixe Espada-preto, no Arquipêlago da Madeira. Relatório de Estágio do 
Curso de Biologia, Universidade da Madeira: 40 pp. 

 
A total of 3688 stomachs of A. carbo were collected between November of 1995 and 
October 1996, at the fish market of “Mercado dos Lavradores” in Funchal. The 
contents were completely separated into components which include: all the 
crustacean digestion stages, whole fish with their jaws, and cephalopods beaks. The 
rate of stomach emptiness was very high (93.3%). 14 individuals were found 
belonging to the fish group, 66 individuals to the crustacean group and 204 
cephalopods beaks. The fish were all identified, as were 47 crustaceans (71.21%) and 
162 cephalopods beaks (79.41%). The fish encountered belong to the order 
Stomiatoidei and the families Chiasmodontidae, Linophrynidae and Myctophidae. In 
the crustacean group 19 individuals were not identified due to the advanced state of 
digestion, the other being identified to the family, genus and species. The 162 
cephalopods beaks were identified to the family and genus. The preys identified into 
these three classes are described as meso and bathypelagic oceanic species. The 
cephalopod group were the best represented in frequency of occurrence and 
coefficient in number, followed by crustaceans and finally by fish. It was also the 
group with the largest diversity and species richness. In general, there exists a large 
specific diversity in three classes with a small dominance in species. A. carbo is a 
voracious predator, non-selective and generalist. In the absence of benthic prey, the 
conclusion is reached that A. carbo is a bathypelagic species. 

 
- Freytag, G. (1976). German Trawling Experiments at the West European 

Continental Slope. British Library, “The World’s knowledge”: 1204-1208. 
 

This paper gives a description of two surveys carried out in 1974 and 1975 in deep 
water grounds along the West European Continental slope and the banks in the West 
British Area. Catches of grenadier and scabbard proved to be interesting. 
 

- Gaevskaya, A.V. & Kovaleva, A.A. (1980). New species of giant 
myxosporiadians from Atlantic bathypelagic fishes. Zool. Zh., 59(6): 942-944. 

 
Ceratomyxa maxima sp.nov and C. magna sp.nov were found in the gall bladder of 
Beryx splendens and Aphanopus carbo, respectively. Both fishes were caught at 
relatively great depths in the Mid-Atlantic Ridge. 
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- Gaggi, C.; Zino. F.; Duccini, M. & Renzoni, A. (1996). Levels of Mercury 

in scalp hair of fishermen and their families from Camara de Lobos-Madeira: A 
preliminary study. Bulletin of Environmental Contamination and Toxicology. 
56: 860-865. 

 
Eighty samples of hair from men and women, mostly fishermen and their families, 
were analysed for mercury. The average concentration of mercury was higher than in 
other populations which also consumed large amounts of seafood. This is attributed 
to the high concentrations of mercury in the most common fish in the diet, A. carbo. 
Since men also eat the fish at sea their levels of mercury were higher than the 
women. 

 
- Geistdoerfer, P. (1982). L´exploitation commerciale des poissons de 

grande profondeur dans l´Atlantique Nord. Oceanis (Doc. Oceanogr.), 8: 29-
55. 

 
The overfishing of commercial fishes and the extension of national fishing limits 
during the last ten years have forced the fishing fleet to trawl in the North Atlantic on 
nee deep-water grounds, at depths between 200 and 1500 m. New deep-sea fishes 
have been caught and marketed. Among these are black scabbard fish, Aphanopus 
carbo. 

 
- Gelman, A.; Mokady, S. & Cogan, U. (1989). The thermal properties of 

intestinal alkaline phosphatase of three kinds of deep-water fish. Comparative 
Biochemistry and physiology, 94 B: 113-116. 

 
The thermal properties of intestinal alkaline phosphatase were investigated with three 
species of deep-water fish in the temperature range of 0-70ºC. A relationship was 
found between the thermal stability of the enzyme and the origin of the fish. 
Maximum activity of alkaline phosphatase of the fish that originated in tropical 
waters, namely, Aphanopus carbo and Epigonus telescopus, was 60ºC, whereas the 
respective maximum enzyme activity of Etmopterus princeps that originated in the 
boreal zone was 30 ºC. A breakpoint at 10ºC in the Arrhenius plot of enzyme activity 
in the case of A. carbo and a lack of a break point in the case of E. telescopus and E. 
princeps, are in accordance with the stenothermic nature of the former and the 
eurythermic nature of the two latter fish species. 

 
- Girard, M.; Lorance, P. & Biseau, A. (2000). Captures par unité d´effort 

des espèces profondes du talus continental a l´ouest des les Iles 
Britanniques. Cybium 2000, 24(3) suppl.: 97-104. 

 
CPUE trend of the main target species of the deep sea fishery were recorded for one 
sample trawler in two areas to the west of the British Isles, form 1993 to 1997. 
Considered species were the orange roughy, the roundnose grenadier, black 
scabbardfish and two squalid sharks. 

 
- Golovan, G.A. (1978). Composition and distribution of the ichthyofauna of 

the continental slope of North-Western Africa. (In Russian). Trudy Instituta 
Okeanologiya.111: 195-256. 

 
Specimens from 22º21’N21º30´W between 1 000-1 150m were recorded. 
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- Gomes, T.M.; Sola, E.; Grós, M.P. Menezes, G. & Pinho, M.R. (1998). 
Trophic relationships and feeding habits of demersal fishes from the Azores: 
importance to multispecies assessment. ICES CM 1998/O: 7: 34 pp. 

 
Five specimens of A. carbo were caught in Azorean waters. The vacuity index 
(number of empty stomachs as a percentage of the total number of stomachs 
sampled) was 100%. 

 
- Gordo, L.; Sena-Carvalho, D.; Figuereido, I.; Reis, S.; Bordalo-

Machado, P.; Newton, A. & Gordon, JMD. (2000). Escala de Maturaçâo 
sexual do Peixe espada preto. Uma abrodagem macro e microscópia. Ed. 
Celta, Oeiras: 35 pp.  

 
This book gives a maturity scale of black scabbardfish; with descriptions and 
photographies of each state, for males and females. 
 

- Gordon, J.D.M. (1986). The fish populations of the Rockall Trough. 
Proceedings of the Royal Society of Edinburgh. 88B: 191-204. 
 
The distribution of A. carbo in the Rockall Trough is presented. Single warp trawling is 
ineffective for catching large species such A. carbo. 

 
- Gordon, J.D.M. (1994). The black scabbard fish and its fishery. Scottish 

Fishing Weekly 16 December 1994: 7 pp. 
 

A brief account of A. carbo and its fishery are presented.  
 
- Gordon, J.D.M. (1998). Deep-water fish and fisheries in the North eastern 

Atlantic and Mediterranean: An overview of the EC FAIR Deep Fisheries 
Project. ICES, Copenhagen: 14 pp. 

 
In this paper, the objectives of the main tasks of the project are described and some 
results highlighted. 

 
- Gordon, J.D.M. (2000). Deep-water fisheries at the Atlantic Frontier. 

Continental Shelf Research 21: 987-1003. 
 

Description of the fisheries around the British Isles (Atlantic Frontier) and its 
ecosystem impacts are presented. Also includes the landings of the main target 
species. 
 

- Gordon, J.D.M. (2001). The Rockall Trough, North East Atlantic: an account 
of the change from one of the best studied deep-water ecosystems to one 
that is being subjected to unsustainable fishing activity. NAFO SCR Doc. 
01/101, Serial nº. N4489: 30 pp. 

 
This paper describes the transition from what is probably one of the best studied 
deep-water ecosystems to an area that is being subjected to unsustainable 
exploitation of its fish populations. 

 
- Gordon, J.D.M. (2003). Biology of deep-sea fishes. Scottish Association for 

Marine Science Newsletter, UK: 10 pp. 
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This paper discussed how valid is the generalized criteria of long-lived, slow-growing, 
high age and size at first maturity established for the deep-water species. 

 
- Gordon, J.D.M. (2003). The Rockall Trough, Northeast Atlantic: the cradle 

of deep-sea biological oceanography that is now being subjected to 
unsustainable fishing activity. J. Northwest Atl. Fish. Sci. 31: 1-27. 

 
This paper revisits the documented concerns about the vulnerability of the fish stocks 
and their habitat and describes the transition from what is probably the one of the 
best-studied deep-water ecosystems to an area that is being subjected to 
unsustainable exploitation of its fish populations.  

 
- Gordon, J.D.M. & Bergstad, O.A. (1992). Species composition of demersal 

fish in the Rockall Trough North-eastern Atlantic as determined by different 
trawls. Journal of the Marine Biological Association of the United Kingdom. 72: 
213-230. 

 
Tables showing numerical abundance and biomass by trawl type and depth of the 
dominant deep-water species. Aphanopus carbo was caught by paired warp trawls in 
the 500,750 and 1000 m bathymetric zones. The best estimate of biomass by 
bathymetric zone was calculated. 

 
- Gordon, J.D.M. & Bergstad, O.A.; Figueiredo, I. & Menezes, G. (2001). 

The deep-water fisheries of the ICES area. Scientific Council Meeting-
September 2001. NAFO SCR DOC.01/92, serial nº N4480: 16 pp. 

 
Description of the fisheries targeting A. carbo in different ICES area is presented. 
 

- Gordon, J.D.M. & Duncan, J.A.R. (1985). The ecology of deep-sea benthic 
and benthopelagic fish on the slopes of the Rockall Trough northeastern 
Atlantic. Progress in Oceanography, 15: 37-69. 

 
A. carbo has been caught between 500 and 1500 m in the Rockall Trough, but only at 
750 m was its presence significant. The single warp trawl was less effective at 
catching A. carbo than the Granton trawl. The paper gives tables with the number 
and weight of catches in each bathymetric zone and by different trawls. A. carbo was 
more abundant in the early months of the year. This could be related to its diet and 
the seasonal abundance of one of its prey items, Micromesistius poutassou. 
 

- Gordon, J.D.M. & Mauchline, J. (1990). Depth-related trends in diet of a 
deep-sea bottom-living fish assemblage of the Rockall Trough. Proceedings of 
the 24th European Marine Biology Symposium. In: M. Barnes & R.N Gibson, 
(Editors) Trophic relationships in the Marine Environment. Aberdeen 
University. Press, Aberdeen: 439-452. 

 
A. carbo was caught in the 500, 750, 1000 and 1250 m bathymetric zones. The paper 
gives a figure showing the relative numbers of each prey item consumed by all the 
fishes caught in the different depth zones. In the 500, 750 and 1000 m bathymetric 
zones, fish were the single most abundant prey item found in the stomachs of the 
dominant species living at these depths, but in the 1250 m bathymetric zone, the 
occurrence of fish found in stomachs decreased. This coincided with the reduced 
biomass of A. carbo and also some sharks, both of which had been the main 
predators of fish. 
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- Gordon, J.D.M.; Merret, N.R.; Bergstad, O.A. & Swan, S.C. (1996). A 
comparison of the deep-water demersal fish assemblages of the Rockall 
Trough and Porcupine Seabight, eastern North Atlantic: continental slope to 
rise. Journal of Fish Biology.49 Supplement A: 217-238. 

 
A. carbo was caught in the Rockall Trough and Porcupine Seabight. It was more 
abundant north of 52ºN in the Granton trawls catches, which tend to catch a higher 
proportion of larger sized species. The catch of A. carbo was 5.2% of the total catch 
by Granton trawl in the Rockall Trough in the 750 m depth zone. Granton trawls are 
more efficient at catching A. carbo than semi-balloon otter trawls. 

 
- Gordon, J.D.M.; Moreno-Lopez, A.; Swan, S.C. & McGarr, P. (1999). An 

annotated bibliography of the black scabbardfish. Basblack technical and 
scientific report nº3: 28 pp. 
 
Compilation of all the bibliography related to the species, and a brief summary of 
each one. 

 
- Gordon, J.D.M. & Swan, S.C. (1993). Biological parameters of deep-water 

fish species. EC Report. EC DGXIV/C1 1992/10: 122 pp.+ appendices. 
 

An analysis of all data from the Scottish Association for Marine Science bottom trawl 
surveys in the Rockall Trough is presented. A total of 694 Aphanopus carbo were 
caught between 484 and 1282 m. information is provided on catch rates and length, 
length-distribution by depth and gear type. 

 
- Gordon, J.D.M. & Swan, S.C. (1997). Deep-water demersal fishes: data for 

assessment and biological analysis. EC Report. EC DGXIV/C1 94/017: 208 pp. 
 

In this study the historical data form the 1970´s UK MAFF surveys was re-analysed. 
The CPUE, the abundance and biomass by ICES sub-area and depth zone, and the 
length frequency distributions are given in a series of graphs. 

 
- Gordon, J.D.M. & Swan, S.C. (1997). A secretive customer from the 

Atlantic deeps. Scottish Fishing Monthly. January 1997: 7 pp. 
 

A brief account of A. carbo and its fishery are presented. 
 

- Gormley, T.R.; Connolly, P.L. & Ward, P. (1994). Evaluation of deep 
water fish species. Farm and Food. 4 (1): 8-11. 

 
A. carbo is distributed from eastern Greenland, Iceland and Norway to Madeira and to 
western North Africa. It feeds on crustaceans and fish, and spawns throughout the 
year. This paper gives a table with the chemical analysis of fillets of A. carbo and 
other tables showing the water loss from thawed fish pieces and the weight of added 
water held by 100 g of fish. A. carbo had the lowest moisture level but the highest fat 
content. The paper also gives two tables showing different parameters for the fish 
gels, with and without added water and a table with the colour of the gel. A. carbo gel 
with added water was the strongest, but its colour was off-white, which could limit its 
use. The Fisheries Research Centre indicate that A. carbo shows potential for a fishery 
in the deep waters off the Donegal coast, but the development of the fishery will 
depend on the demand for the species. 
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- Gueguen, J.; Lamonet, J. & Quero, J.C. (1976). Observations sur les 
poissons rares en 1974. Annales Biologiques. 31: 181-182. 

 
Catches of 25 and 100 kg in May and July respectively in ICES sub area VIIh are 
presented. 

 
- Haedrich, R.L. (1997). Distribution and population ecology. In: D.J. Randall 

& A.P Farrell, (Editor) Deep-sea Fishes. Academic Press: 79-114. 
 

Mentions lack of juvenile stages and suggests that they are probably in midwater. 
Possible links with Mediterranean water. 

 
- Haedrich, R.L. & Merret, N.R. (1988). Summary atlas of deep-living 

demersal fishes in the North Atlantic Basin. Journal of Natural History. 22: 
1325-1362. 

 
A. carbo was caught at Iceland, Rockall, Porcupine Seabight and Morocco on the Mid-
slope, in Rockall on the upper slope and in the Porcupine Seabight on the lower slope. 
 

- Hareide, N.R.; Kjerstad, M.S.; Skarbovik, E.; Belden, S.T.; Shibanov, 
V.; Gorchinsky, K. & Vinnichenko, V. (1994). Forsoksfiske etter orange 
roughy pa den midt- Atlantiske ryggen med fabrikktralaren m/t ramoen.1 
September-8 Oktober 1993. Moreforsking Rapport.nr. A9405: 35 pp. 

 
A trawl survey was carried out on the Mid-Atlantic Ridge between 51ºN and the 
Azorean economic Zone. Some A. carbo were caught. They ranged in length from 91 
to 117 cm and in weight between 1 and 2.5 kg. 

 
- Hareide, N.R. & Garnes, G. (1998). The distribution and abundance of 

deep water fish along the Mid-Atlantic ridge from 43ºN to 61ºN. ICES CM 
1998/O: 39: 16 pp. 

 
A. carbo was caught by trawl and bottom lines on the Mid-Atlantic Ridge. A table 
gives the catch data. 
 

- Hareide, N.R. & Thomsen, B. (1997). Felles fiskebenstander-nye ressurser 
dypvannsfisk I internasjonalt farvann. Rapport for Nordisk Atlantsamarbejde: 
99 pp. 

 
The depth distribution of A. carbo on the Mid-Atlantic Ridge was between about 600 
and 1000 m. some previously unpublished Faroese data on length distribution in 
Faroese and Mid-Atlantic Ridge area is given, previously published data on length-
weight relationships, feeding and reproduction are summarised. 

 
- Harrison, C.M.H. (1967). On methods for sampling mesopelagic fishes. 

Symposia of the Zoological Society of London. 19: 71-126. 
 

A. carbo lives close to the sea floor and migrates upwards at night to feed, at which 
time it becomes accessible to midwater fisheries. The analysis of the stomach 
contents provides information about the species inhabiting the deeper waters around 
Madeira. A diagram and description is given of the method of “drop-line” fishing for A. 
carbo off Madeira. It is possible that A. carbo may spend part of the time close to the 
bottom because the benthic fish, Halosaurus sp., has been in some stomachs. The 
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diet of A. carbo also includes many mesopelagic fish species from the mid and lower 
depths. 
 

- Henriques, V. (1997). Final report of Sub-task 1.3: description of 
Portuguese deep-water fisheries. Final report of EC (FAIR) research project, 
specific RTD programme, CT95-655, Developing Deep-water Fisheries, 9 pp. 

 
A description of the A. carbo Portuguese fishery is presented. 

 
- Hernández, C.; Faraj, A.; Balguerías, E.; Belcaid, S.; Burgos, C.; 

Cansado, S.; Fernández, L.; González, J.F.; Jiménez, P.; Manchih, K.; 
Meiners, C.; Muñoz, A.; Nuño, L.; Presas, C.; Ramos, A.; Salmerón, F.; 
Settih, J. y Soto, E. (2006). Informe final de la campaña MAROC 0511 para 
la prospección por arrastre de los recursos demersales profundos en aguas 
del centro de Marruecos. Documento de Circulación Interna: 526 pp. 

 
It is an internal report about the MAROC 0511 survey with data on A. carbo. 

 
- Hickling, C.F. (1928). The exploratory voyages of the “Florence Brierley”. 

Notes on the fish recorded. Annals and Magazine of natural History.ser.10, 
2(8) 33: 196-209. 

 
A. carbo has a wide depth range to the west of Scotland. It feeds on the pelagic 
Micromesistius poutassou. It has been caught at least 30 fathoms above the bottom 
with vertical longlines. 

 
- Holl, A. & Meinel, W. (1968). Das Geruchsorgan des Tiefseefisches 

Aphanopus carbo. Helgolander Wiss Meersunter., 18: 404-423. 
 
The smell organ of the deep sea fish Aphanopus carbo is described. 
 

- Howe, K.M.; Stein, D.L. & Bond, C.E. (1980). First record off Oregon of 
the pelagic fishes Paralepsis atlantica, Gonostoma atlanticum and Aphanopus 
carbo, with notes on the anatomy of Aphanopus carbo. Fishery bulletin, 
U.S.77: 700-703. 

 
Four specimens of A. carbo were caught and compared with some specimens from 
Madeira. The paper gives a description of the gas bladder and concludes that the 
unusual anatomy is related to the diet of the species, A. carbo feeds on cephalopods 
and its gas bladder may allow it to pursue prey into shallower water without having to 
adjust buoyancy. 
 

- Jonsson, G. (1968). Rare fishes recorded by the Marine Research Institute 
in Reikjavick during 1966. Annales Biologiques.23: 211 pp. 

 
A record of A. schmidti off southwest Iceland was presented. 

 
- Jonsson, G. (1973). Rare fishes recorded by the Marine Research Institute 

in Reikjavick during 1971. Annales Biologiques.28: 219-220. 
 

Four specimens of A. carbo were caught by research vessel at 63º01´N, 22º02´W 
(680-740 m). 
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- Jonsson, G. (1976). Icelandic observations on rare fish in 1974. Annales 
Biologiques.31: 180 pp. 
 
Two records from south and southwest Iceland were presented. 

 
- Jonsson, G.; Magnusson, J.V. & Magnusson, J. (1977). Icelandic 

observations on rare fish in 1975. Annales Biologiques.32: 180-182. 
 

Records of Aphanopus carbo from Icelandic and east Greenland waters are presented. 
 
- Jonsson, G.; Magnusson, J.V. & Magnusson, J. (1978). Icelandic 

observations on rare fish in 1976. Annales Biologiques.33: 180-183. 
 

Records of Aphanopus carbo from Icelandic and east Greenland waters are presented. 
 
- Jonsson, G.; Magnusson, J.V. & Magnusson, J. (1979). Icelandic 

observations on rare fish in 1977. Annales Biologiques.34: 228-230. 
 

Records of Aphanopus carbo from Icelandic and east Greenland waters are presented. 
 
- Joppien, V.H. (1970). Vergleichend-anatomische und funktionsanalytische 

Untersuchungen an den Kiefer und Kiemenapparaten der räuberischen 
Knochenfische Aphanopus und Merlucius. Zoologische Beiträge. N.F. 16(2)-
(3): 263-385. 

 
Drawings of some bone and muscular parts of A. carbo are given. The prey 
preferences of A. carbo in relation to the size of the food items in the stomachs are 
described. 

 
- Keay, J.N. & Baexter, H. (1974). Deepwater species: results of commercial 

evaluation of fish fingers and fish cakes at Hull and Fleetwood trade 
demonstrations. Torry Research Station Document (unpublished manuscript). 
January 1974 TD 346: 4 pp. 

 
A. carbo fillets were block frozen and formed into fish fingers. Other fillets were 
minced, cooked, mixed with potato and formed into fishcakes. The percentage of 
acceptability ranged 79-92. 

 
- Kelly, C.J.; Connolly, P.L. & Clarke, M.W. (1997). Catch and discards 

from a deep-water trawl survey in 1996.Fishery Leaflet, 175: 16 pp. 
 

A. carbo has been caught to the west of the British Isles. The areas where it has been 
caught are shown in a map and a table. There is also a table giving the depth range 
and CPUE in 1995 and 1996. 

 
- Kelly, C.J.; Connolly, P.L. & Clarke, M.W. (1998). The deep water 

fisheries of the Rockall Trough; some insights gleaned from Irish survey data. 
ICES CM 1998/O: 40: 22 pp. 

 
8.8 t of A. carbo were caught by trawl and landed. The length frequency distribution 
is given in a figure. All the specimens were immature or early maturing and 
specimens less than 40 cm were rare. Sectioned otoliths were read and preliminary 
age estimates ranged from 4 to 32 years, with most fish in the range from 10 to 18 
years. Reproducing individuals of A. carbo are found on the Mid-Atlantic Ridge and 
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this fact has led to speculation that individuals found in the Rockall Trough may be 
undertaking migrations to or from feeding or spawning grounds.  

 
- Krämer, W.; Buchert, H.; Reuter, U.; Biscoito, M.; Maul, D.G.; Le 

Grand, G. & Ballschimiter, K. (1984). Global baseline pollution studies IX 
C6-C14 organochloride compounds in surface water and deep-sea fish from 
the eastern North Atlantic. Chemosphere.13: 1255-1267. 

 
The pattern of organochlorides in A. carbo was compared with that in the surface-
living Sparisoma cretense, both caught near Madeira, to determine the input of 
organochlorine compounds to deep waters. The paper gives a table with the 
organochlorine pollutants found and HRGC/ECD- Chromatograms for A. carbo. No 
hexachlorocyclohexane isomers were detected in A. carbo. The PCB compounds are 
less metabolized than in other fishes. The amount of PCB in deep-sea fishes is about 
50 times higher than in surface-living fishes and 5 times higher than in fresh-water 
species. Compounds of HCH group are missing in A. carbo. The amount of 
polychloroterpenes found in deep-sea fishes is about 15 to 10 times that found in 
surface-living fishes. The content of 4, 4-DDT and its metabolites is very high, 
compared to surface-living marine fish. Compounds of the chlordane group and 
cyclodiene pesticides dieldrin and mirex are found in A. carbo in significants amounts. 

 
- Krefft, G. (1959). Rare fish from distant Northern Seas area. Germany. 

Annales Biologiques. 14(1957): 41-42. 
 

The first record of A. carbo for Greenland waters was found in the stomach of a cod. 
 
- Le Gall, J.Y. (1972). Cisaillement d´une ligne de mouillage profond par un 

poisson Sabre: Aphanopus carbo. Bulletin de la Société des Sciences de 
Bretagne.47: 25-31. 

 
Bite marks observed on the moorings cables of current meters in the vicinity of Cap 
St- Vincent at depths between 700 and 1000 m were attributed to A. carbo. The 
geographical distribution described and the association with Mediterranean water is 
discussed. 

 
- Leite, A.M. (1988). The deep-sea fishery of the black scabbard fish in 

Madeira Island waters. Proceedings of the World Symposium on Fishing Gear 
and Fishing Vessel Design, Marine Institute St. John’s Newfoundland, Canada: 
240-243. 

 
The paper describes the history of the fishery in Madeira and gives a description of 
the fishing gears (longlines). The fishing carried out between depths of 1300-1700 m, 
off the south coast of Madeira. The primitive boats set out two longlines per day at 
night-fall. These are hauled during the night after 8-9 hours fishing and the boats 
return daily to the shore. Wider boats began using ice to preserve the catch. The 
acquisition of engines enables the boats to go fishing in other areas. As a result of the 
use of line haulers, 26 longlines could be set out per day, a preservation of the catch 
enable trips with duration of 3-4 days. Fishing takes place throughout the day. 
Figures are given showing the landings of A. carbo from 1938 to 1986 and the depth 
distribution of catches from 1982 to 1986. The most effective baits are cephalopods 
Ommastrephes pteropus and O. bartrami. Between 1982 and 1986 catches increased 
due to the modernization of the fleet, which allowed it to operate on a wide scale of 
seamounts. At Madeira Island A. carbo is associated to a water mass (“Mediterranean 
water”) characterized by low dissolved oxygen, small gradients of salinity, 
temperatures of 8.5º to 10.5ºC and high values of nutrients. 
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- Lloris, D.; Rucabado,J . & Figueroa, H. (1991). Biogeography of the 
Macaronesian ichthyofauna (The Azores, Madeira, Canary Islands, Cape Verde 
and the African enclave) . Boletim Museu Municipal do Funchal.43: 191-241. 

 
A. carbo from Azores, Madeira, Canary Islands and Cape Verde Islands was recorded. 
 

- Lorance, P. & Dupouy, H. (1998). C.P.U.E Abundance indices of the main 
target species of the French deep-water fishery in ICES sub-areas V, VI and 
VII. ICES CM 1998/O: 19: 19 pp. 

 
A. carbo is one of the deep-water species landed from the French deep-water trawl 
fishery in ICES sub-areas V, VI and VII. The fishing effort on this species doubled 
between 1992 and 1996 but this did not result in larger catches. Data on the landings 
and CPUE of the different fleets in ICES sub-areas V, VI and VII are given. 

 
- Lorance, P. & Dupouy, H. (2001). C.P.U.E Abundance indices of the main 

target species of the French deep-water fishery in ICES sub-areas V-VII. 
Fisheries Research 51: 137-149. 

 
A multiplicative model has been adjusted to monthly catch per unit effort weighted by 
effort to estimate annual abundance indices for the main deep-water species 
exploited since the late 1980s (includes Aphanopus carbo) and for the main other 
species caught by this fleet. 

 
- Lorance, P.; Souissi, S.; Uiblein, F. & Castillo Eguia, R. (2001). 

Distribution and density of carnivorous fish species around Lanzarote and 
Fuerteventura, Canary Islands. NAFO SCR Doc. 01/168, Serial nº. N44563: 
14 pp. 

 
The distribution patterns of the fish species around Lanzarote and Fuerteventura was 
investigated from 223 longline stations from 0 to 1200 m. 73 species and 1885 
individuals were caught. 

 
- Lorance, P. & Trenkel, V.M. (2006). Variability in natural behaviour, and 

observed reactions to an ROV, by mid-slope fish species. Journal of 
Experimental marine Biology and Ecology 332: 106-119. 

 
The behaviour of eight benthopelagic fish taxa was analysed using a ROV on the mid-
slope of Bay of Biscay. In natural conditions A. carbo displays a swimming parallel to 
the bottom or standing vertically in the water possibly alternatively swimming up and 
slowly falling down to the bottom. In disturbed conditions displays a slow move away 
or burst swim. A majority of individuals of A. carbo were observed swimming actively. 
A. carbo has fine swimming and sensory adaptations for predation on highly mobile 
preys. The observed vertical and controlled drift holding station from this study may 
correspond to one phase of its predator behaviour. 

 
- Machado, P.; Martins, R.; Figueiredo, I. & Gordo, L. (1998). Some notes 

on the biology of black scabbardfish. ICES CM 1998/O: 69 (Poster): 1 pp. 
 

This poster describes some aspects of A. carbo from the Portuguese longline fishery 
off Sesimbra, Mainland Portugal. Information on reproduction and life cycle of this 
species is scarce. Distribution, total and gonad weight, sex and maturity were 
recorded for each specimen. Length frequency distributions showed that most of the 
fish were adults with lengths between 60 and132 cm. The length frequency did not 
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vary seasonally. No spawning fish were found but post-spawners were found mostly 
during the 1s quarter of the year. 

 
- Mackie, I.M. (1974). Palatability of some deep sea fish. Torry Research 

Station Document (Unpublished Manuscript). 4 January 1974 TD 337: 2pp. + 
Append. + Figs. 

 
The results of the palatability trial on A. carbo are presented. 

 
- MacNamara, J.P. (1996). The handling, processing, storage and eating 

qualities of deep water fish. Seafish Report. SR453: 29 pp. + Appendices.  
 

This report gives some information on the landings of A. carbo and the handling 
characteristics aboard a chartered commercial vessel. A table gives the proximate 
analysis of the species. Another table gives the fillet yield. The appendices document 
gives the appearance and keeping quality of the fish. 

 
- Magnusson, J.V. & Magnusson J. (1995). The distribution, relative 

abundance and the biology of deep-sea fishes of the Icelandic slope and 
Reykjanes Ridge. In: A. G. Hopper, (Editor) Deep- water Fisheries on the 
North Atlantic Oceanic Slope. Kluwer Academic Publishers, Netherlands: 161-
199. 

 
Chart showing distribution and relative abundance of A. carbo on the Icelandic slope 
and Reykjanes Ridge. The length range in Icelandic waters was from 36 to 115 but 
most was between 90 and 115 cm. Most mature fish in March 1983 were spent. 
Suggest that spawning occurs from January to March. 
 

- Magnusson J., Magnusson J.V., & Jakobsdóttir K.B. (2000). Icelandic 
contributions to the deep water research project EC FAIR PROJECT CT 95-
0655, 1996-1999. Hafrannsó Knastofnun Fjölrit, nº 76: 164 pp.  

 
Brief description on distribution, depth size, length-weight relationship and maturity 
on Icelandic waters is presented. 

 
- Martins, M.R. & Cascalho, A. (1990). Pescarias de profundidade: I. Peixe-

Espada preto. Relatório de 1990 da 10ª semana das Pescas dos Açores. 
Publicaçoes avulsas do INIP: 14 pp. 

 
Brief description of the fishery is presented. 
 

- Martins, M.R.; Leite, A.M. & Nunes, M.L. (1987). Peixe-espada preto. 
Algumas notas ácerca da pescaria do peixe-espada-preto. INIP, publicaçôes 
avulsas: 14 pp. 

 
The paper gives a description of the species. The maximum TL found in Portuguese 
waters was 144 cm. females attain a larger size than males. Reproduction occurs 
during autumn-winter in Madeira. A. carbo feeds on crustaceans, cephalopods and 
fishes. It is a benthopelagic species, inhabiting the continental slope (160-1800 m). It 
is found in the Northeastern and Northwestern Atlantic, Gulf of Aden, Northwestern 
Pacific, Strait of Denmark, Ireland, Norway, Scotland, England, Spain and Portugal 
(continent, Madeira and Azores). The fishing is carried out with vertical and horizontal 
longlines. The bycatch species are sharks and “salmonetes de fondura”. The paper 
explains the method of setting the longlines, the depth at which they are set, the 
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time of fishing and the bait required. It also gives a diagram of the gears and maps 
showing the fishing area. A. carbo does not have a high commercial value, but the 
flesh has a good taste and can be sold fresh or frozen. 
 

- Martins, M.M.; Martins, M.R. & Cardador, F. (1989). Portuguese Fishery 
of black scabbard fish off Sesimbra waters. ICES CM 1989/G: 38: 14 pp. 

 
This study describes the main aspects of the recent Portuguese fishery of black 
scabbard fish, which started in 1983 off Sesimbra (south of Lisbon). The fishing fleet 
is composed by small artisanal boats of overall length about 11 m. The fishing gear is 
the horizontal bottom longline set at depths ranging from 1000-1600 m. Between 
1984 and 1988 there was an increase in the landings from 600 to 2600 t and in the 
CPUE, although in 1987 and 1988 the landings had remained at the same levels. This 
fishery was mainly support by adult fish. The lengths distributions of landings ranged 
from 72 to 134 cm and modal lengths were 102 to 112 cm. Growth parameters were 
estimated based on length frequency analysis. Values of k= 0.11 and L∞= 145 cm 
were obtained. A value of 0.70 for total mortality rate (Z) was derived from catch 
curves. Natural mortality (M) was calculated from Pauly´s empiric equation and the 
value of 0.17 was obtained. Consequently, an exploitation rate (E) of 0.75 was 
determined. 

 
- Martins, M.M.; Martins, M.R. & Cardador, F. (1994). Evolution of the 

Portuguese fishery of Black scabbardfish during the period 1984-1993. ICES 
CM 1994/G: 28: 12pp. + Figs. 

 
A. carbo is caught by horizontal bottom longlines off Sesimbra at depths between 
1000 and 1600m. The landings 1983 were 67 t and the catches increased to around 
4500 t in 1993. The fleet is composed of small artisanal boats and the characteristics 
of the fleet and the landings of A. carbo are described. Data on the landings and the 
catches per unit of effort are given for the period 1984 to 1993. The length 
distribution has been stable through the years. The length distributions show that 
juvenile fish are not caught. The total mortality coefficient, fishing mortality and 
exploitation rate were estimated. Results of yield and mean biomass obtained by the 
Thompson and Bell Method are given in a table and a figure, it was concluded that 
there was no change in the state of exploitation of the stock when compared with the 
results obtained in 1989. 
 

- Martins, R. & Ferreira, C. (1995). Line fishing for black scabbard fish and 
other deep water species in the eastern mid Atlantic to the north of Madeira. 
In: A.G.Hopper, (Editor). Deep-water fisheries on the North Atlantic Oceanic 
Slope. Kluwer Academic Publishers, Netherlands: 323-335. 

 
Two different longlines were used during the surveys, as well as different types of 
bait. The most effective baits were Ommastrephes pteropus and O. bartami. The use 
of monofilament instead of the traditional drifting vertical longline produced greater 
benefits. Figures showing the yields by areas and cruises are presented. The landings 
in Madeira have increased since 1980, due to the use of monofilament longlines and 
the exploitation of new fishing grounds. 

 
- Mauchline, J. & Gordon, J.D.M. (1984). Incidence of parasitic worms in 

stomachs of pelagic and demersal fish of the Rockall Trough, northeastern 
Atlantic Ocean. Journal of Fish Biology. 24: 281-285. 

 
Nematodes were found in the stomachs of A. carbo. 
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- Mauchline, J. & Gordon, J.D.M. (1984). Occurrence and feeding of 
berycomorphid and percomorphid teleost fish in the Rockall Trough. Journal 
du Conceil. 41: 239-247. 

 
The stomachs of 142 Aphanopus carbo from the Rockall Trough were examined and 
33.8 % contained food. The diet was dominated by fish, especially, Micromesistius 
poutassou and Scomber scombrus. Fragments of cephalopods were also presents. 

 
- Maul, G.E. (1945). Monografia dos peixes do Museu Municipal do Funchal. 

Familia Sudidae. Boletim Museu Municipal Do Funchal. 1: 1-38. 
 

Brief description of the espada fishery and specifically the bycatch of Alepisaurus 
ferox are presented. 
 

- Maul, G.E. (1948). Quatro peixes novos dos mares de Madeira. Boletim 
Museu Municipal do Funchal. 3: 41-55. 
 
The author describes four new species from Madeira: Diplospinus multistriatus, 
Aphanopus acus, Lepidopus sp and Crassispinus granulosus. Aphanopus acus was 
found in the stomach content of one specimen of Alepisaurus ferox. 
 

- Maul, G.E. (1949). Notas sobre dois peixes descritos no boletim anterior. 
Boletim Museu Municipal Do Funchal. 4: 20-22. 

 
Description of Aphanopus acus is presented. Now is considered to be the young of A. 
carbo. 

 
- Maul, G.E. (1952). Additions to previously revised families. Boletim Museu 

Municipal Do Funchal. 6: 51-62. 
 

Descriptions of Searsia koefoedi and Argyropelecus gigas from the stomachs of A. 
carbo caught off Madeira are presented. 

 
- Maul, G.E. (1954). Additions to previously revised families. Boletim Museu 

Municipal Do Funchal. 7: 41-63. 
 

One specimen of Holtbyrnia polycoeca and one specimen of Paralepsis harryi have 
been recorded from the stomachs of Aphanopus carbo. 

 
- Maul, G.E. (1954). Monografia dos peixes do Museu Municipal do Funchal. 

Ordem Berycomorphi. Boletim Museu Municipal Do Funchal. 7: 5-41. 
 

Two specimens of Caulolepis longidens and 8 specimens of Melamphaes triceratops 
from stomachs of A. carbo are presented. 

 
- Maul, G.E. (1954). Notes and exhibitions. A sketch of Madeira ichthyology 

with observations on the ecology of the most important fishes. Proceedings of 
the Zoological Society of London. 123: 901-903. 

 
Between 300.000 and 500.000 individuals of A. carbo are taken per year. The species 
mature from October to January. Small specimens are not taken in the fishery. Only 
two small individuals (100 and 150 mm) taken from the stomach of Alepisaurus ferox 
are recorded. The fishing gear for A. carbo, “ Aparelho de Espada” is descried. The 
bait used in summer is squid and in winter mackerel or horse mackerel. The diet of A. 
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carbo is composed of cephalopods, fish and crustaceans. The second record of a rare 
species, Melanocetus johnsoni has been found in the stomach of one A. carbo. 

 
- Maul, G.E. (1956). Additions to previously revised orders or families of 

fishes of the Museu Municipal do Funchal (Stomiatidae, Astronesthidae, 
Paralepidae). Boletim Museu Municipal Do Funchal. 9: 75-96. 

 
Descriptions of Stomia boa, S. brevibarbatus, Astronesthes gemmnifer and Uncisudis 
longirostra from stomachs of A. carbo are presented. 

 
- Maul, G.E. (1957). Further additions to the previously revised family 

Searsidae. Boletim Museu Municipal Do Funchal. 10: 5-21. 
 

Specimens of Holtbyrnia, Searsia, Bathytroctes and Barbantus from the stomach of A. 
carbo are presented. 
 

- Maul, G.E. (1961). The Ceratoid fishes in the collection of the Museu 
Municipal do Funchal (Melanocetidae, Himantolophidae, Oneirodidae, 
Linophrynidae). Boletim Museu Municipal Do Funchal. 14: 87-159. 

 
Six Melanocetus sp, one Himantolophus groenlandicus, one Himantolophus sp, three 
Oneirodes sp, one Dolopichthys allector, one Lasiognatus sp, one Linophyrne 
arborifera, three L. maderensis, fourLinophyrne spp and one Edriolychnus schmidt 
described from the stomachs of A. carbo. 

 
- Maul, G.E. (1962). On a small collection of ceratoid fishes from off Dakar 

and two recently acquired specimens from stomachs of Aphanopus carbo 
taken in Madeira (Melanocetidae, Himantolophidae, Diceratiidae, Oneirodidae, 
Ceratiidae). Boletim Museu Municipal Do Funchal. 16: 5-27. 

 
Himantolophus albinares and Ceratias holboelli from stomachs of A. carbo were 
presented. 

 
- McCormick, R. (1995). The Irish experience of deep-water fishing in the 

North east Atlantic. In: A.G. Hopper (Editor) Deep-water fisheries of the North 
Atlantic Oceanic Slope. Kluwer Academy Publishers, Netherlands: 297-322. 

 
Catches of A. carbo in deep-water fishing trials from 1988 to 1990 are presented. 
 

- Melo, O. & Menezes, G.M.M. (2002). Exploratory fishing of the orange 
roughy (Hoplostethus atlanticus) in some seamounts of the Azores 
archipelago. ICES CM 2002/M: 26: 11 pp. 

 
An exploratory fishing experiment towards the species Hoplostethus atlanticus was 
implemented in the Azorean waters during 2001/2002. One of the most important 
bycatch species of this fishery is A. carbo. 

 
- Menezes, G.; Silva, H.M.; Krug, H.; Balgueiras, E.; Delgado, J.; Perez, 

J.G., Soldevilla, I.L.; Nespereira, J.L.; Carvalho, D. & Morales, J.S. 
(1998). Design optimisation and implementation of demersal cruise surveys 
in the Macaronesian Arquipelagos. Arquivos do DOP serie Estudos. Nº3/98: 
162 pp. + tabs. 
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Report of longline surveys in the Azores and at Madeira and gillnet surveys in the 
Canary Islands. Only a few A. carbo were caught around the Azores. Five stomachs 
were examined and all were empty. 

 
- Merret, N.R. & Domanski, P.A. (1985). Synopsis of catch and analysis 

data of deep-sea bottom-living fishes collected off the Moroccan slope, 
eastern North Atlantic (27º-34ºN) on Discovery cruise 77. Institute of 
Oceanographic Science, report. Nº 208: 29 pp. 

 
One specimen in bottom trawl at 28º18´N; 13º16´W at 1027 m. and at 31º26´N; 
10º52´W at 1 179 m were founded. 
 

- Merret, N.R.; Gordon, J.D.M.; Sthemann, M. & Haedrich, R.L. (1991). 
Deep demersal fish assemblage structure in the Porcupine Seabigth (eastern 
North Atlantic): Slope sampling by three different trawls compared. Journal of 
the Marine Biological Association of the United Kingdom. 7: 329-358. 

 
Aphanopus carbo was caught by a Granton trawl between 260 and 1285 m, by a 
Walther Herwig bottom trawl between 403 and 3050 m and by a semi-balloon otter 
trawl between 247 and 2172 m. Tables showing the abundance and biomass in each 
bathymetric zone by the trawl type are given. The difference between the number of 
A. carbo caught by OTSB, fished on a single warp, and the other trawls is important 
and shows that large active species are capable of avoiding the OTSB trawl. 

 
- Merret, N.R. & Haedrich, R.L. (1997). Deep-sea demersal fish and 

fisheries. Chapman and Hall, London: 282 pp. 
 

This book has a description of the fishery of A. carbo at Madeira (174-179 pp.). 
 
- Mikhajlin, S.V. (1982). The fauna trichiuroid fishes from the Southeast 

Atlantic. (In Russian). In: E.V. Vladimirskaya, (Editor) VNIRO Fishery 
Investigations in the Eastern Tropical Atlantic: 64-71. 

 
A complex of trichiuroid fishes of the families Trichiuridae and Gelympidae from the 
neritic and pelagic zones of the Southeast Atlantic is considered. Lepidopus  caudatus 
and Trichiurus lepturus are placed in the coastal ichthyocoenosis, Aphanopus carbo, 
Aphanopus sp, Benthodesmus tenuis, Promethichtys prometheus, Nesiarchus nasutus 
and Diplospinus gracilis in the bathyal ichthyocoenosis and Gempylus serpens, 
Nealotus tripes and Diplospinus multistriatus in the oceanic ichthyocoenosis.  

 
- Morales-Nin, B. (1999). Black scabbard fish (Aphanopus carbo) otolith 

exchange (1998-1999). EFAN Report. 3: 14 pp. 
 
A preliminary report on the otolith exchange carried out as part of the BASBLACK 
project. 

 
- Morales-Nin, B. & Sena-Carvalho, D. (1996).  Age and growth of the 

black scabbard fish off Madeira. Fisheries Research. 25: 239-251. 
 

The depth distribution of A. carbo in Madeiran waters (180-1600 m) is much wider 
than off Portuguese coast (1000-1600 m). Small specimens of A. carbo are rarely 
captured and lengths ranged from 90 to 151 cm TL. Males predominated in small size 
range, while females predominated in the large size range. Length frequency 
distributions by month throughout the period studied is shown. The proportion of 
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males to females varied monthly, with a predominance of females throughout most 
the year. The relationship between TL and W for each sex is given. The estimates 
ages ranged from 0 to 8 years. The occurrence of opaque margins, corresponding to 
periods of fast growth is related to the spawning period (November- December). 
Relationships between otolith length and total length and an age-length key for each 
sex are given, as are the Von Bertalanffy coefficients. The growth rate is high with 
males growing at a slightly slower rate than females. The growth performance index 
determined by reading growth increments in the otoliths is greater than that 
calculated using indirect methods. 
 

- Morales-Nin, B.; Canha, A.; Casas, M.; Figuereido, I.; Gordo, L.; 
Gordon, J.M.D.; Gouveia, E.; Piñeiro, C.G.; Reis, S., Reis, A. & Swan, S. 
C. (2002). Intercalibration of age readings of deepwater black scabbardfish, 
Aphanopus carbo (Lowe, 1839). ICES Journal of Marine Science, 59: 352-364. 

 
This paper gives the results of an exchange of otoliths among the participating 
laboratories of the BASBLACK project. The indirect age validation methods were 
consistent, however some discrepancies were found between otoliths from different 
areas. It can be due to the complex spatial distribution and the length structure, 
depending on the area and the method of fishing. The paper includes tables with the 
age interpretation of the different otoliths sets, the age-length relationships and 
relationships. 

 
- Mormede, S. & Davies, I. (2001). Polychlorobiphenyl and pesticide 

residues in monkfish Lophius piscatoris and black scabbard Aphanopus carbo 
from Rockall Trough. ICES Journal of Marine Science, 58: 725-736. 
 
Determination of chlorobiphenyl and pesticides residues of A. carbo caught in Rockall 
Trough. 
 

- Moura, O.; Figuereido, I.; Machado, P. & Henriques, V. (1998). 
Research on deep-water species off the Portuguese continental coast. ICES 
CM 1998/O: 67: 24 pp. 

 
Off the west coast of Portugal there is a directed fishery for A. carbo. This fishery 
started in 1983 at the port of Sesimbra, where A. carbo represents nearly 99% 
species landed by weight. A. carbo is caught along canyon slopes between 800 and 
1200 m by longlines which have been adapted to catch this species. In 1996 the 
longline fleet was composed of 22 longline vessels, 15 of which are involved in this 
fishery al year round and are joined by the other seven seasonally. The species is 
consumed fresh and unprocessed. The paper gives a figure showing the monthly 
landings of A. carbo by fishing fleet category and a table showing the yearly landings 
of the species by fishing port.  

 
- Moura, O.; Cardador, F. & Figueiredo, I. (2006). Pescada, lagostim e 

peixe espada preto: situação e medidas de gestão para 2006. IPIMAR 
divulgaçao, nº33 março 2006: 2 pp. 

 
The specimens of A. carbo captures by the Portuguese fleet off Portuguese 
continental coast are immature although they present a length similar to the 
specimens matures of other areas, i.e. Madeira. The principal port is Sesimbra and 
there are no significant changes in the length of the specimens since the beginning of 
the fishery (1982). This fact may be explained by the fishing gear used or by the 
distribution pattern of this species in the NE Atlantic. 
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- Murray, A.J. (1981). Metal organochlorine pesticides and PCB residue levels 
in fish and shellfish landed in England and Wales during 1975. Aquatic 
environment Monitoring Report. MAFF Directorate of Fisheries Research, 
Lowesoft.5: 40 pp.  
 
Levels of Hg, Cd, PB, Cr, Zn and Cu from 10 muscle samples of scabbardfish from the 
Azores are determined. Also data on the levels of various organics from both liver and 
muscle from the Azores are presented. 
 

- Nakamura, I. & Parin, N.V. (1993). FAO species catalogue. Vol.15 Snake 
mackerels and cutlassfishes of the world: 136 pp. + 200 figs. 
 
The authors give a description of the species. It is distributed around underwater 
rises in the North Atlantic from the Denmark Strait to about 30ºN. It is a 
benthopelagic species which inhabits depths from 200 to 1600 m and migrates to 
midwater at night. The juveniles are mesopelagic. A. carbo feeds on crustaceans, 
cephalopods and fishes. It reaches maturity at a length of 80-85 cm and spawns west 
of British Isles fro November to April at 700-900 m. the maximum standard length is 
110 cm. there is a commercial fishery in Portugal and Madeira and to the west of the 
British Isles it is caught as bycatch in the trawl fishery, along the Mid-Atlantic Ridge 
and at Corner Rise. 

 
- Norman, J.R. (1939). Fishes. British Museum (Natural History) John Murray 

Expedition 1933-34 Scientific Reports 7, Zoology: 1-116. 
 

Description of A. microcephalus from the Gulf of Aden with a note on the differences 
between this species and other members of the genus, including A. carbo are 
presented. 

 
- Noronha, A.C. (1924). Um peixe da Madeira. O peixe espada preto ou 

Aphanopus carbo dos naturalistas. Ediçao da “Reinascença portuguesa”, 
Porto: 18 pp. 
 
A description of the fish and the fishery are presented. 
 

- Nunes, A.A. (1974). Peixes da Madeira. Junta Geral do Distrito Autonomo 
do Funchal: 284 pp. + plates. 
 
Description of A. carbo, its distribution, biology and its fishery are presented. 
 

- Parin, N.V. (1986). Trichiuridae. In: Fishes of the North-East Atlantic and 
the Mediterranean. Whitehead, P.J., Bauchot, M.L., Hureau, J.C., Nielsen, J. & 
Tortonese, E. (Eds.). Vol.II. UNESCO, Paris.: 977 pp. 

 
Information on Trichiuridae, family which A. carbo belongs, from NE Atlantic and 
Mediterranean is presented. 

 
- Parin, N.V. & Becker, V.E. (1972). Data on the taxonomy and distribution 

of Trichiuroid fishes. Tr. Inst. Okeanol. Akad. Nauk. SSSR 93: 110-204. 
 

Some data on the taxonomy and distribution of A. carbo are presented. 
 

- Pajuelo, J.G.; Santana, J.I.; Lorenzo, J.M.; García-Mederos, A. & Tuset, 
V. (2008). Biological parameters of the bathyal fish black scabbardfish 
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(Aphanopus carbo Lowe, 1839) off the Canary Islands, Central-east Atlantic. 
Fisheries Research 92 (2008): 140-147. 

 
The main characteristics of A. carbo in the Canaries are described, focused in its 
reproductive behaviour and strategy and its growth pattern. 
 

- Pascoe, P.L. (1987). Monogenean parasites of deep-sea fishes from the 
Rockall Trough (NE Atlantic) including a new species. Journal of the Marine 
Biological Association of the United Kingdom. 67: 603-622. 

 
The parasite Octoplectanocotyla aphanopi was found in 19 of the 32 individuals of A. 
carbo caught at the Hebridean Terrace in the Rockall Trough. 

 
- Pechenick, L.N. & Troyanovskii, F.M. (1970). Trawling resources on the 

North-Atlantic continental slope (In Russian). Israel Program of Scientific 
translations, Jerusalem: 66 pp. 

 
A. carbo is a demersal-pelagic species. The first catches of the species were off 
Madeira, the Denmark Strait, off Scotland, west of Faroes, south of Iceland and off 
Andenes (Norway). The species was also found on the George Bligh, Rockall, 
Rosengarten and Anton-Dohrn banks and off Iceland, Newfoundland and Sable Island. 
West of the British Isles it has been found at depths of 180m. Off Madeira it is fished 
with longlines down to 1460 m. in 1964-68 it was found at greater depths in the zone 
of the continental slope and deepwater banks in the open waters of the North 
Atlantic, but was more frequently caught at 650-1100 m in the regions of the 
Faroese-Iceland Rise, Iceland, the Reykjanes Ridge, west Greenland, south Labrador, 
Newfoundland and the Outer Bailey, Bill Bailey’s, Rosemary, George Blight, Rockall, 
Porcupine and Flemish Cap banks. The length of the specimens ranged from 73 to 
117 cm. it was found in the autumn-winter in a pre-spawning state. A chemical 
analysis of the flesh of A. carbo yielded the following results: moisture 78.1%, fat 
2.1% and ash 1.6 %. 

 
- Peden, A.E. (1974). Rare fishes including first record of thirteen species 

from British Columbia. Syesis. 7: 47-62. 
 
One specimen of A. carbo of 487 mm standard length was caught. The species was 
previously noted from the Pacific Ocean off California and this capture off British 
Columbia provides a major northward extension of the known geographic range for 
the North Pacific. Measurements and meristic data are given.  

 
- Piñeiro, C.G.; Casas, J.M. & Bañón, R. (1998). Current situation of the 

deep water fisheries exploited by Spanish fleets in the Northeast Atlantic: A 
review. ICES CM 1998/O: 10: 15 pp. 
 
A. carbo is caught as a bycatch by longline in the fisheries for sharks and Phycis 
blennoides in Northern Spain. 321 kg of A. carbo was landed at the Cantabrian Sea 
ports in 1996. Landings of A.carbo in ICES division VIIIa, b, d and ICES sub-area XIII 
for 1996 and 1997 are presented in tables. 

 
- Piotrovskiy, A.S. (1981). On the distribution of the black scabbardfish 

Aphanopus carbo (Family Trichiuridae) in the Indian Ocean. Journal of 
Ichthyology.Vol.19, no.5: 145-146.  
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This paper gives the records of the black scabbardfish in the Indian Ocean, and 
clarifies its distribution range. 

 
- Pisarra, J.; Cavaco, M. & Leite, A. (1983). Caracterizaçâo Oceanografica 

na Regiâo da Madeira: Determinaçâo das massas de agua no nucleo de agua 
Mediterranica. Bol. Inst .Nac. Invest .Pescas (10): 65-80. 
 
This paper is based on the study of the temperature and salinity data from several 
oceanographic stations in the EZZ of Madeira, with view to quantify the water masses 
in the dominated “Mediterranic Water Nucleus”. The quantification of the distribution 
of this mass is important as it contains the layer of occurrence of the black scabbard 
fish (800-1300 m). 

 
- Pohle, G.; Kenchington, T.J. & Halliday, R.G. (1992). Potentially 

exploitable deepwater resources off Atlantic Canada. Canadian Technical 
report of Fisheries and Aquatic Sciences. Nº 1843: 79 pp. 
 
The records and the distribution of A. carbo are reviewed. The biology of the species 
is described. There is no fishery off Canada. If A. carbo can be shown to occur in 
sufficient quantities off Atlantic Canada, the fishery will probably be by drop lines, in 
which case the fishery might be developed by relative small boats, although larger 
longliners might be more appropriate off Labrador. 

 
- Post, A. (1982). Biologische Untersuchungen mit FFS “Walter Herwig” auf 

den Bänken des Biskaya- Azoren Rückens und dem Mittelaatlantischen 
Rücken. Informationen fur die Fischwirtschaft. 29: 123-127. 
 
A. carbo was caught on either side of the Ridge, always in deep waters but not on 
banks on the Ridge. The specimens weighed about 2 kgr. 

 
- Priede, I.G.; Bagley, P.M.; Smith, A.; Creasey, S. & Merret, N.R. 

(1994). Scavenging deep demersal fishes of the Porcupine Seabight, north-
east Atlantic: Observations by baited camera trap and trawl. Journal of the 
Marine Biological Association of the United Kingdom. 74: 481-498. 
 
A. carbo was captured in OTSB hauls between 745 and 1993 m. 
 

- Projecto APHACARBO: O peixe-espada-preto em águas portuguesas: 
medidas de conservação e controle de qualidade. http://ipimar-iniap.ipimar.pt 
/aphacarbo/principal.htm 
 
Web site on study on A. carbo conservation and quality in Portuguese waters is 
available. 

 
- Quinta, R.; Gomes, L. & Teia dos Santos, A. (2004).  A mitochondrial 

DNA PCR-RFLP marker for population studies of the black scabbard fish 
(Aphanopus carbo). ICES Journal of Marine Science, 61: 864-867. 
 
Black scabbard fish was surveyed for mitochondrial DNA variation of part of the 
cytochrome b gene and was examined using ten restriction enzymes. Madeira 
Archipelago sample was distinguishable from the other areas. 

 
- Quinta, R. & Santos, A. (2002). Population study of black scabbard fish 

(Aphanopus carbo) through molecular biology techniques. Relatorios 
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cientificos e tecnicos.Instituto de Investigaçâo das Pescas e do Mar nº83: 14 
pp. 
 
This work studied the optimization of the RFLP technique applied to black 
scabbardfish population study. On all the samples analyzed polymorphic patterns 
were observed only in samples from Madeira, indicating that possibly exist two 
different populations in the NE Atlantic. 

 
- Rae, B.B. & Lamont, J.M. (1959). Rare fishes from distant Northern Seas. 

Scotland. Annales Biologiques. 14: 43 pp. 
 

Three specimens were found on the George Blight Bank (Scotland) in July 1957. 
 
- Rae, B.B. & Lamont, J.M. (1959). Rare fishes from near Northern Seas. 

Scotland. Annales Biologiques. 14: 85-86. 
 
A. carbo from west of Scotland was record. 
 

- Rae, B.B. & Lamont, J.M. (1960). Rare fishes from distant Northern Seas. 
Scotland. Annales Biologiques. 15: 72 pp. 

 
A. carbo from George Blight Bank was recorded. 

 
- Rae, B.B. & Lamont, J.M. (1961). Rare fishes from near Northern Seas. 

Scotland. Annales Biologiques. 16: 104-105. 
 
A. carbo from George Blight Bank and west of St. Kilda were recorded. 

 
- Rae, B.B. & Lamont, J.M. (1962). Rare fishes from near Northern Seas. 

Scotland. Annales Biologiques. 17: 98 pp. 
 
A. carbo from Rosemary Bank was recorded. 
 

- Rae, B.B. & Lamont, J.M. (1965). Rare fishes from near Northern Seas. 
Scotland. Annales Biologiques. 20: 109-110. 
 
A. carbo from Lousy Bank was recorded. 

 
- Rae, B.B. & Pirie, S.F. (1967). Scottish observations in rare fish in 1965. 

Annales Biologiques. 22: 186 pp. 
 

A. carbo from Rosemary Bank was recorded. 
 

- Rae, B.B. & Pirie, S.F. (1968). Scottish observations in rare fish in 1966. 
Annales Biologiques. 23: 212 pp. 

 
A. carbo from Lousy Bank was recorded.  
 

- Rae, B.B. & Pirie, S.F. (1970). Scottish observations in rare fish in 1969. 
Annales Biologiques. 26: 279 pp. 
 
A. carbo from Rockall Bank was recorded. 
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- Ramos, A.; Faraj, A.; Balguerías, E.; Belcaid, S.; Burgos, C.; Gómez, M.; 
González, J.F.; Hakim, M.; Hernández, C.; Manchih, K.; Meiners, C.; 
Ramil, F.; Salmerón, F.; Sanz, J.L.; Settih, J.; Muñoz, A.; Rivera, J. 
(2005). Informe de resultados de la Campaña ‘MAROC-0411’. Prospección 
por arrastre de los recursos demersales profundos del  norte de Marruecos. 
Documento de Circulación Interna: 182 pp. 
 
Report of the MAROC 04-11 survey with information on A. carbo is presented. 

 
- Reinert, J. (1995). Deep-water resources in Faroese waters to the south, 

southwest and west of the Faroes-A preliminary account. In: A.G.Hopper, 
(Editor) Deep-water fisheries of the North Atlantic Oceanic Slope. Kluwer 
Academic publishers, Netherlands: 201-225. 
 
The monthly landings of A. carbo for Faroese vessels in 1993 are given. The CPUE in 
exploratory trawl fishing is given by depth. Data on the length distributions of A. 
carbo in groundfish surveys in 1992 and 1993 are provided. 

 
- Reis, S. (1996). Estudo do esforço do Peixe- Espada preto na regiâo 

autónoma da Madeira. Relatório de Estágio de Licenciatura em Biologia 
Marinha e Pescas, Universidade do Algarve: 26 pp. 
 
This work presents the evolution of the fishing effort on A. carbo in Madeira for the 
period of 1988 to 1995. The observed and estimated indicators of the fishing effort 
suggest an alteration on the regime of the fleet operation, caused by the decreased in 
the number of boats and the increased of the fishing capacity of each boat. From the 
values related to the number of hook fishing by year, there appears to be a 
stabilization of the effort, with just a slightly decrease in the last three years of the 
study period. The CPUE increased. This fact, in the presence of a relatively constant 
level of fishing effort, may mean that the pressure exerted by the fishery is not 
affecting the stock abundance. From the analysis of the values of CPUE, there 
appears to be no over-exploitation of the resource. 

 
- Reis, S.; Sena-Carvalho, D.; Delgado, J.H. & Afonso-Dias, M. (2001). 

Historical overview of the black scabbard fish (Aphanopus carbo) Fishery in 
Madeira Island. NAFO SCR Doc. 01/103, Serial nº N4491: 6 pp. 

 
This paper makes a review of the fishery of this species in Madeira waters. The effort 
has increased during the last decades, while the total catch and CPUE decreased. 
However, data for the previous years are needed to firm conclusions on catch trend 
and stock state.  

 
- Renzoni, A.; Zino, F. & Franchi, E. (1998). Mercury levels along the food 

chain and risk for exposed populations. Environmental Research, Section A. 
77: 68-72. 
 
High levels of mercury were found in the hair of some fishermen and their families on 
Madeira Island. High levels of mercury were also found in large specimens of A. 
carbo, which is the most common fish eaten by the fishermen and their families. 

 
- Saedmundsson, B. (1949). Marine Pisces. The Zoology of Iceland.4: 150 

pp. 
 
Some early records of A. carbo in Icelandic waters were presented. 
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- Sanches, J.G. (1986). Peixes de interesse comercial (Lista de nomes 
Portugueses). INIP, publicaçoes avulsas nº 8: 67 pp.  
 
Aphanopus carbo belongs to the family Trichiuridae. Its common name in Portuguese 
is “peixe espada preto” and the fishing areas where the Portuguese fleet operates are 
FAO-27 (Northeast Atlantic Fisheries Commission-NEAFC) and FAO-34 (Eastern 
Central Atlantic Fisheries Commission- CECAF). 

 
- Sanches, J.G. (1989). Nomenclatura Portuguesa de organismos aquáticos 

(Proposta para normalizaçao estatística). INIP, publicaçoes avulsas, 14: 322 
pp. 
 
Aphanopus carbo belongs to the family Trichiuridae, number 37 in the CEIUAPA. Its 
common names are: Portuguese; peixe espada preto, English; black scabbardfish, 
French; sabre noir; Spanish; sable negro. Its synonyms are A. acus and A. 
microphthalmus. The fishing areas are FAO-21 (Northwest Atlantic), FAO-27 
(Northeast Atlantic), FAO-34 (Eastern Central Atlantic), FAO-51 (Western Indian 
Ocean), FAO-61(Northwest Pacific) and FAO-77 (Eastern Central Pacific). 
 

- Sanches, J.G. (1991). Catálogo dos principais peixes marinhos da República 
da Guiné-Bissau. INIP, publicaçoes avulsas, 16: 429 pp.  
 
Description of the species and a brief note of its habitat. 

 
- Santos, R.S.; Porteiro, F.M. & Barreiros, J.P. (1997). Marine Fishes of 

the Azores annotated checklist and bibliography. Arquipélago- Life and Marine 
Sciences. Supplement 1: 244 pp.  
 
Common names: Portuguese; peixe espada preto, English; black scabbardfish. A 
bibliography is included. 

 
- Savvatimsky, P.L. & Gorchinsky, K.V. (1994). Brief review on PINRO 

Fisheries Investigations in deep waters of the North Atlantic in 1962-1963. 
Unpublished manuscript: 8 pp. 
 
The paper gives an estimate of the biomass (50-100 thousand t) and the expected 
catches (10-20 thousand t) of A. carbo in North Atlantic open areas. This species was 
caught around seamounts. 

 
- Stefanni, S. & Knutsen, H. (2006). Phylogeography and demographic 

history of the deep-sea fish Aphanopus carbo in the NE Atlantic: Vicariance 
followed by secondary contact or speciation?. Science direct, Molecular 
Phylogenetics and Evolution 42: 38-46. 
 
Comparative phylogeography revealed remarkable patterns of concordance using two 
mtDNA markers. Two strongly supported phylogroups were identified from complete 
sequences of the control region and partial sequences of cit b. The genetic 
composition supports the process of Vicariance followed by a secondary contact, 
probably from lineages originating alopatriarcally. Another possibility is that we are 
working with two different species, A. carbo and A. intermedius, recently described 

 
- Steimle, F.W. & Terranova, R.J. (1988). Energy contents of northwest 

Atlantic continental slope organism. Deep-sea Research. 35: 415-423. 
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Bomb calorimetry was used to measured kJ g-1 dry weight, ash free dry weight and 
wet weight of a wide variety of benthic and pelagic organism of the upper continental 
slope. These results together with the percentage ash and the % water are given for 
3 specimens of A. carbo. 

 
- Stene, A. & Buner, A. (1991). Forsoksfiske med liner vest for Shethland, 

Faeroyene og Hebridene, Samt Pa Reykjanesryggen. Moreforsking Alesund 
(unpublished report): 60 pp. 
 
Exploratory long line surveys in deep water to the west of Scotland and the Faroese 
Islands yielded small catches of A. carbo relative to other deep-water species. The 
longlines were set on the bottom. 

 
- Sutro, A.G. (1967). Black espada. Pacific Discovery, 20 (4): 27-30. 
 

A description of the commercial fishery off Madeira and few details on life history of 
A. carbo are presented.  
 

- Swan, S.C.; Gordon, J.M.D & Shimmield, T. (2003). Preliminary 
investigations on the uses of otolith for stock discrimination of the deep water 
black scabbardfish (Aphanopus carbo) in the North East Atlantic. Journal of 
Northw. Atl. Fish., vol. 31: 221-231. 
 
This paper studies the hypothesis that there is one stock of black scabbardfish, which 
has a main spawning area in the south and a sub-adult feeding area in the north. This 
paper gives the methodology and some results of the study of otolith microchemistry. 
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