ANNOTATED BIBLIOGRAPHY OF SOVIET/RUSSIAN CEPHALOPOD PUBLICATIONS CONCERNING, PARTLY OR WHOLLY, TO THE 

MID-ATLANTIC RIDGE (MAR-ECO PROJECT AREA)

 - papers based, wholly or partly, on materials obtained in MAR area. 

 - papers with data about distribution and ecology of cephalopods, common in MAR area, and obtained both in MAR and outside of the MAR area.

Papers with data about distribution and ecology of cephalopods, common in MAR area, but obtained only outside of the MAR area, are not included.

1. Aleksandronetz, Yu.A., Magaras, Yu.I., and Nigmatullin, Ch.M. 1983. Distributional patterns and range structure in nektonic squid family Ommastrephidae in open waters of the World Ocean in connection with macroscale circulation. In: Taxonomy and Ecology of Cephalopods. Eds. Ya.I. Starobogatov and K.N. Nesis. Leningrad: Zoological Institute of the USSR Academy of Sciences: 99-102 [In Russian].

Abstract

The position and seasonal dynamics of the range boundaries are studied in the connection of distribution of hydrological features and general water circulation for squids Sthenoteuthis pteropus, S. oualaniensis, Ommastrephes bartrami, and Dosidicus gigas. O. bartrami is a cosmopolite in temperate waters with bi-subtropical oceanic range. It inhabits subtropical anticyclonic gyres and adjoining neutral areas. Reproductive parts of the range are located in equatorward parts of the range between 25 and 35-40 N and S, mostly in the zones of Subtropical Convergences and neutral areas. Poleward areas are foraging zones. The position of range boundaries is determined in the central parts of the oceans by the position of Subpolar fronts in higher and Trade Winds tropical waters in lower latitudes. These boundaries migrate during the year together with 10C isotherm in higher and 22C isotherm in lower latitudes, and the amplitude of these changes is much more pronounced in peripheral neutral areas than in the central oceanic areas. The intensification of currents along western peripheries of subtropical gyres results in the formation of frontal zones, preventing migration of O. bartrami in the coastal areas. The range boundaries coincide in general with boundaries of large-scale gyres and neutral areas, the range bases are located in primary water masses. The boundaries of foraging areas of O. bartrami are overlapped with those of other 3 mentioned species mostly in coastal neutral areas and secondary water masses of Trade Wind currents (ecotones) for 900-1200 nautical miles (nm) during whole year but in a given time only for 120-180 nm in cold and 300-600 nm in warm season. The boundaries of reproductive areas almost do not overlapped. Seasonal migrations of O. bartrami and Sthenoteuthis spp. proceed synchronously together with seasonal shift of a specific isotherm with temporal lag approximately one month. This is caused by the necessity of warming up of not only the surface water but the whole epipelagic layer.

2. Arkhipkin, A.I., and Nigmatullin, Ch.M. 1997. Ecology of the oceanic squid Onychoteuthis banksi and the relationship between the genera Onychoteuthis and Chaunoteuthis (Cephalopoda: Onychoteuthidae). Journal of the Marine Biological Association of the United Kingdom, 77(3): 839-869 [In English].

Abstract
Ontogenetic changes in body morphology, morphometrics, age, growth, matruration, fecundity, feeding spectrum and parasites were studied in 218 specimens of the oceanic nektonic squid Onychoteuthis banksi and in two specimens of the rare planktonic squid Chaunoteuthis mollis (Onychoteuthidae) caught in the tropical waters between 1977 and 1990. C. mollis is in fact a mature female of O. banksi with degenerate mantle and fin muscles and lost tentacles. Statolith microstructure analysis reveals that O. banksi is a slow-growing squid with low maturation rates, spending the first 240-260 days of life in the epipelagic zone. Paralarvae (1.5-10 mm ML, age up to 30 days) are among the most abundant cephalopod paralarvae in the epipelagic layer of the tropical and subtropical waters of the world’s oceans, including southern part of the MAR-ECO Project area. Juveniles (10-40 mm ML, age 30-100 days) begin diel vertical migrations, they descend into the layer of the thermocline (30-50 m depth) during the daytime and ascend to the upper warm layer (10-30 m depth) at night. Epipelagic adults (40-150 mm ML, age 100-260 days) make well-defined diel vertical migrations, ascending at night to the thermocline layer (30-50 m depth) and descending into deep water layers (>150 m) in the daytime. Mesopelagic adults (ML >120-150 mm, age >260 days), the final phase of species’ ontogenesis, occurs in deep waters. The main features of reproductive strategy include earlier maturation of the males, small eggs (0.2-0.5 mm in diameter by the end of protoplasmic growth), synchronous development of oocytes and high potential fecundity (51-205 thousand eggs). O. banksi is an opportunistic predator, shifting to a fish and squid diet much earlier and at smaller sizes (20-40 mm ML) than ommastrephid squid. The feeding activity of small and medium O. banksi (20-80 mm ML) is a little higher and that of large O. banksi (80-148 mm ML) is lower than in ommastrephids of the same size. The helminth fauna of O. banksi is impoverished and consists of “food parasites”: larval didymozoids and Scolex spp. The level of infection is low, only reaching approximately 52 specimens per host in large squid. The nature of the life cycle of O. banksi and possible evolutionary trends in the development of the “Chaunoteuthis” stage for maturation and spawning of females in the deep water are discussed.

3. Berenboim, B.I., Boytsov, V.D., and Lysy, A.Yu. 1992. Influence of hydrometeorological factors on the population dynamics of arrow squid [Todarodes sagittatus]. In: Hydrometeorology and Hydrochemistry of the Seas of the USSR. Vol.1. Barents Sea. Part 2. Hydrochemical Conditions and Oceanological Bases of Forming up of the Biological Productivity. Saint-Petersburg: Hydrometeoizdat: 134-136 [In Russian].

Abstract

The population of arrow squid, Todarodes sagittatus, includes winter, spring and autumn groupings with overlapping ranges. The winter grouping is most abundant and is fished in Norway. Reproductive range of WG is located somewhere over the slopes of Mid-Atlantic Ridge (MAR) between 45 N and Azores seamount complex. Adult squid make long migrations. Juveniles of WG arrive off South Iceland late June - early July, then off West and North Iceland, Faeroes, Norway, Scotland, England, etc. Mainly 0+ group participates in the foraging migrations. Longevity is 1.0-1.5 years. In the years of high abundance squid reach southern Barents Sea but when the abundance is low or intermediate they don’t reach this sea. The reported catches are not correlated with water heath contents on the North Cape - Bear Island (Nordkapp - Bjrnya) section nor with the abundance of Salpa fusiformis (an indicator of the strength of North Atlantic Current, NAC). Squid catch in Norway is negatively correlated with average 0-200 m layer temperature on the named section in September but correlation is weak and unstable. It is supposed that generation strength of winter grouping is determined by the counteraction of the NAC and Canary Current in the reproductive area. The shift of the NAC to the southeast increase transfer of paralarvae and juveniles to northeast and this increase squid abundance. On the contrary, the westward shift of the Canary Current leads to increased expatriation of paralarvae and juveniles to the south, where they are vanished. The intensification of air masses transfer from the south increases the strength of the NAC. Analysis of squid catches, anomalies of surface water temperatures (t) during January to March at 40-50 N, 15-35 W, and indexes of meridional atmospheric circulation (i) during February to April at 30-40 N, 10-30 W (1957-1984) indicated the existence of variations with the period of 16-20 years in all 3 series. Catch is higher when anomaly of surface water temperature (January-March) and index of meridional atmospheric circulation (February-April) are both positive. Autumn-winter Norwegian squid catch c=1.40t+3.46i+2.63 (r=0.98). This may form a base for forecasting of squid appearance in the southern Barents Sea in advance of 4 months.

4. Boytsov, V.D. 1984. Oceanological prerequisites of the approaches of arrow squid [Todarodes sagittatus] to the coasts of Norway and Murman. In: Ecology of Biological Resources of the Northern Basin and their Commercial Exploitation. Collection of scientific papers of PINRO. Murmansk: PINRO: 12-16 [In Russian, English summary].

Abstract

Most probable places of the reproduction of arrow squid Todarodes sagittatus are MAR at 51-55° N and the area westward of Ireland. The correlation of logarithm of squid catches in Norway with the average 0-200 m layer temperature on the North Cape - Bear Island (Nordkapp - Bjrnya) section (stations 2-6) is negative (r= -0.53). Two equations were proposed: 1) for 1968 and 1974-1978 ln c=26.99-4.30T (r= -0.99); 2) for 1958-1967, 1969-1971 and 1979-1980 ln c=32.88-4.51T (r= -0.81) (here c is catch, T - temperature). The lower temperature, the longer stay paralarvae in Atlantic waters and the higher is their survival. If the catches were low during 3-4 years in a row (as in 1961, 1972, 1974-1976) the first equation is applicable for forecasting, if they were high  the first one for two or three next years and the second equation for the following years.

5. Dubinina, T.S. [née Klyuchnik]. 1977. Morphological peculiarities of larvae of squid family Onychoteuthidae in the World Ocean. In: All-USSR Scientific Conference on the Use of Commercial Invertebrates for Food, Fodder and Technical Purposes. Abstracts of the Communications, Odessa, 22-25 November 1977. Eds. B.G. Ivanov, S.A. Golovachev, N.F. Lavrovskaya, A.A. Neiman, and K.N. Nesis. Moscow: 34-35 [In Russian]

Abstract

A short description of paralarvae and growth allometry of four most common onychoteuthid squids from the open Atlantic: Onykia carriboea, Moroteuthis, Onychoteuthis banksi, and Ancistroteuthis. They are united into two groups: type Onykia (O. carriboea, Moroteuthis) and type Onychoteuthis (O. banksi, Ancistroteuthis). Second group is more advanced than the first, however, representatives of the first group are ecologically different.
6. Filippova, Ju.A. 1971. On the distribution of squids in the World Ocean. In: Fundamentals of the Biological Productivity of the Oceans and its Exploitation. Ed. C.W. Beklemishev. Moscow: Nauka: 89-101 [In Russian]

Abstract

A review of worldwide geographic distribution of some loliginid, gonatid, ommastrephid, and thysanoteuthid squids. Some squids common in the MAR-ECO Project area (Gonatus fabricii, Todarodes sagittatus sagittatus and Ommastrephes bartrami) are included. Maps are presented of the distribution of some species of the genus Loligo, of Illex species, G. fabricii, T. sagittatus, T. pacificus, O. bartrami, Symplectoteuthis oualaniensis, Dosidicus gigas, Nototodarus sp. Seasonal migrations of T. sagittatus are briefly described. It is supposed that the range of O. bartrami is a subtropical species with disjunct - bi-central, anti-tropical range.
7. Filippova, Ju.A. 1973. Distribution and biology of squids. Itogi Nauki i Tekhniki, Series Zoologiya Bespozvonochnykh, 2: 60-101 [In Russian]

Abstract

A review of worldwide geographic distribution of loliginid and ommastrephid squids, the reproduction, fecundity, age and growth, feeding, predators and parasites, and fisheries are described for some better studied species. Ommastrephid squids common in the MAR-ECO Project area (Todarodes sagittatus sagittatus, Ommastrephes bartrami and O. caroli) are included. The range of O. bartrami is characterized as bi-subtropical or anti-tropical. Data on feeding of O. bartrami are presented for southern Indian Ocean. Here it food consists of fish (lantern fishes and flying fishes), squid and crustaceans (crab megalopae and Phronimidae).
8. Filippova, Ju.A. 1979. Resources of cephalopods in the World Ocean. In: Biological Resources of the World Ocean. Ed. S.A. Studenetsky. Moscow: Nauka: 195-201 [In Russian]. 

Abstract

A review of the worldwide distribution of potentially commercial resources and possible catch of cephalopods in the Ocean, including the North Atlantic Todarodes sagittatus.

9. Filippova, Ju.A. 1987. State of the recent squid fishery and prospects of its development. In: Resources and Perspectives of the Exploitation of Squid in the World Ocean. Ed. B.G. Ivanov. Moscow: VNIRO: 4-12 (1986) [In Russian with English summary].

Abstract

A review of the distribution of commercial catch of cephalopods in the Ocean, including the North Atlantic. Among other, Todarodes sagittatus and Ommastrephes bartrami are mentioned. Dynamics of catches and expansion of fisheries for O. bartrami are described. Both O. bartrami and T. sagittatus are treated as prospective fishery objects.

10. Filippova, Ju.A., Alekseev, D.O., Bizikov, V.A., and Khromov, D.N. 1997 (1998). Commercial and Mass Cephalopods of the World Ocean. A Manual for Identification. Moscow: VNIRO Publishing, 272 p. [In Russian]

Abstract

A manual for the identification of common and commercially important cephalopods of the World with short description of morphology, distribution, biology, and fisheries and distribution maps. Some cephalopods common in the MAR-ECO Project area, such as Neorossia caroli, Ancistroteuthis lichtensteini, Onychoteuthis banksi, Taningia danae, Gonatus fabricii, G. steenstrupi, Histioteuthis bonnellii, H. reversa, H. hoylei [=H. arcturi - K.N.], H. meleagroteuthis, Ctenopteryx sicula, Brachioteuthis riisei, Architeuthis sp., Illex illecebrosus, Todarodes sagittatus, Ommastrephes bartramii, Chiroteuthis veranyi are mentioned.

11. Gaevskaya, A.V., and Nigmatullin, Ch.M. 1976. Biotic connections of Ommastrephes bartrami (Cephalopoda, Ommastrephidae) in the northern and southern parts of the Atlantic Ocean. Zoologichesky Zhurnal, 55(12): 1800-1810 [In Russian with English summary].

Abstract

Trophic and parasitic relationships of Ommastrephes bartrami in the Atlantic Ocean are considered in both the northern and southern parts of its antitropical range. The distribution of this species in the Atlantic Ocean is described, its range embraces the southern part of the MAR-ECO Project area. A brief biological characteristic of O. bartrami is presented. It is shown that this species occupies the niche of middle and large shoaling nektonic predators being the consumer of II-IV (rarely V), mainly III order. Its main food are fish, squid, various crustaceans, and heteropods. Its enemies are marine mammals, large teleosts and, possibly, sharks. In both parts of the range it has a similar helminth fauna: metacercariae of didymozoid trematodes (2 species), larvae of cestodes (3), nematodes (2), and acanthocephalans (1 species). For different parasites O. bartrami is the second intermediate or reservoir host. The match of trophic and parasitic relationships is observed. The present helminth fauna of O. bartrami was formed prior to the separation of the ranges of North- and South-Atlantic forms and preserved in both parts of the range due to the stabilization of the main trophic relationships. A suggestion is put forward that the main biotic relationships in both the subtropical anticyclonic gyres stabilized since the last glaciation on the community level.

12. Guerra, A., Villanueva, R., Nesis, K.N., and Bedoya J. 1998. Redescription of the deep-sea cirrate octopod Cirroteuthis magna Hoyle, 1885, and considerations on the genus Cirroteuthis (Mollusca: Cephalopoda). Bulletin of Marine Science, 63(1): 51-81 [In English]

Abstract

The deep-living octopod Cirroteuthis magna is redescribed, based on the only three specimens known of the species: a mature female (holotype) captured in the south Indian Ocean between Prince Edward and Crozet islands at 2557 m and two specimens, one submature female and one mature male, recently captured in the central Atlantic at 1300 and 3351 m depth, respectively. The male was captured by the manned submersible Nautile during the French FARANAUT cruise (R/V Atalante) on the MAR, over the fracture zone 15-20° N, where 10 more cirrate octopods were filmed and photographed between 2702 and 4527 m. Video images from the capture of the male octopod were recorded. The species is characterized by its very great size, total length to 130 cm, making it the largest known cirrate octopod. The Cirroteuthis genus is reviewed and a new diagnosis is proposed. A review of geographic distribution of all species of Cirroteuthis is presented.

13. Gushchin, A.V. 1983. Squids in the feeding of blunt-nose rattail [Coryphaenoides rupestris] of the North Atlantic thalassobathyal. In: Taxonomy and Ecology of Cephalopods. Eds. Ya.I. Starobogatov and K.N. Nesis. Leningrad: Zoological Institute of the USSR Academy of Sciences: 134 [In Russian].

Abstract

Main food of blunt-nose rattail (Coryphaenoides rupestris) are fish, squid and crustaceans. Squid size in its feeding was 4-30 cm, i.e. about 15% of predator’s length in all size groups of rattail. Rattails hunt actively on Mastigoteuthis agassizi, Teuthowenia megalops, Histioteuthis sp., and juvenile Gonatus fabricii, they forage on adult G. fabricii too but after spawning when squids are inactive. Most prey squids are vertical migrators and are captured during dusk and dawn, when they go through layers where rattails live. Squids were firstly recorded in rattail stomachs in fishes of >40 cm in length. In fishes with length 40-60, 60-80 and >80 cm the part of squid (by the weight) is, on the average, 5%, 13%, and 6%, respectively. Its part is minimal during spring (2%) and maximal during fall (18%). During spring and summer squids were preyed most intensively in northern, and during fall  in southern part of the MAR.

14. Khromov, D.N. 1987. Patterns of distribution of pelagic cephalopods of the North Atlantic. In: Resources and Perspectives of the Exploitation of Squid in the World Ocean. Ed. B.G. Ivanov. Moscow: VNIRO: 37-46 (1986) [In Russian with English summary].

Abstract
35 cephalopod species were recorded during July-October, 1983, in 3 areas  MAR, Flemish-Cap and off Great Newfoundland Banks, in tows made by midwater trawls (to 400-500 m), ring-trawls, bongo nets, and plankton nets. Only Gonatus fabricii and Brachioteuthis riisei were caught in Subarctic water over northern part of the MAR (51° N), B. riisei, Abraliopsis pfefferi, Pyroteuthis margaritifera, and Ommastrephes bartrami  in North Atlantic water over the MAR at 44-47° N. In the Subarctic water, in all three areas, widely-tropical (tropical-subtropical) species predominate, then widely distributed (tropical to boreal) and then arctoboreal (G. fabricii) species.

15. Klyuchnik, T.S. 1975. Species composition and distribution of the larvae of oceanic squid in the eastern Atlantic. In: Molluscs, their Systematics, Evolution and Significance in Nature. 5th Meeting of the Investigation of Molluscs. Ed. I.M. Likharev. Leningrad: Zoological Institute of the USSR Academy of Sciences: 165-166 [In Russian. English translation: Malacological Review, 11(1978)].

Abstract

Were investigated the collections of AtlantNIRO Institute expeditions, 1966-1974, 30° N to 37° S, 26° W to western Africa (plankton nets, tows from 500 m, 2600 samples). Cephalopod paralarvae recorded in 409 samples, together 23 species. Most common species were Cranchia scabra, Ommastrephes [Sthenoteuthis - K.N.] pteropus, Abraliopsis sp., Brachioteuthis riisei, Onychoteuthis banksi, Galiteuthis armata. The highest concentrations of paralarvae were found in the areas of intensive upwelling. The spawning is year-round but mainly during January-March. The larvae were found only in upper 150 m, mostly in 0-100 m. B. riisei were found in near-surface layer, S. pteropus in 25-50 m, Enoploteuthidae - 0-50 m, C. scabra - 50-100 m.

16. Korzun, Yu.V. 1976MS. Teuthofauna of northern part of the Mid-Atlantic Ridge. Unpublished MS Thesis. Kaliningrad: Kaliningrad Technical Institute of Fisheries and Fishery Management, 72 p. [In Russian].

Abstract
Collections of R/V “Artemida”, 9th cruise, MAR at 40-57 N approximately along 30 W: 64 trawlings by commercial midwater otter-trawl. 249 specimens of 20 squids species and 1-2 octopod species (not identified). Place, depths, time of day, and size are indicated, biological data (food, maturation, etc.) given for abundant squids. Following species were mentioned: Illex illecebrosus, Todarodes sagittatus, Ommastrephes bartrami, Gonatus fabricii, Mastigoteuthis glaucopis [evidently, M. schmidti- K.N.], M. atlantica, Chiroteuthis veranyi, Brachioteuthis riisei, Pyroteuthis margaritifera, Abraliopsis hoylei pfefferi, Histioteuthis bonnellii, H. reversa, Octopoteuthis sicula, O. sp. [?megaptera- K.N.], Taningia danae, Ancistroteuthis lichtensteini, Teuthowenia megalops, Galiteuthis armata, Belonella belone [=Taonius pavo- K.N.], Bathothauma lyromma. Most commonly occurred G. fabricii, O. sicula, H. bonnellii, M. atlantica, and V. megalops (together found in 74% of trawls). Tropical-subtropical meso-bathypelagic and bathypelagic squids predominated. To 57 N were found G. fabricii, H. bonnellii, Ch. veranyi, M. atlantica, and V. megalops while

Mastigoteuthis glaucopis [M. schmidti], T. danae, B. lyromma. B. belone, P. margaritifera, and A. hoylei pfefferi do not found northward of 40-45 N. G. fabricii, Ch. veranyi, M. atlantica, G. arnata, B. riisei, and I. illecebrosus were not found to the south of 48-49 N. The boundary of northern (arctoboreal mesopelagic and subtropical bathypelagic) and southern (subtropical mesopelagic and tropical-subtropical bathypelagic) species is located at about 49 N, the boundary between meso- and bathypelagic species  at about 700-1000 m depth. The part of squids in the food of blunt-nose rattail (grenadier, Coryphaenoides rupestris) during September-November, 1975, increased from the north to the south being on the average 24.5% by weight (1st place among food organisms). There were noted (in the order of diminishing occurrence) G. fabricii, M. atlantica, V. megalops, Ch. veranyi, G. armata = H.reversa = O. sicula. The weight of squids in the stomachs (reconstructed by beak size) was 14-150 g, mainly 30-90 g. During summer the weight of squids in the food was higher than during fall.

17. Korzun, Yu.V., Nesis, K.N., Nigmatullin, Ch.M., Ostapenko, A.A., and Pinchukov, M.A. 1979.  New data on the distribution of squids, family Ommastrephidae, in the World Ocean. Okeanologiya, 19(4): 729-733 [In Russian with English summary, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract
New data have been obtained on the distribution of several species of Ommastrephidae. According to new data, Illex illecebrosus has been found on several banks of the MAR from 48°30'-50°N and 28°-35°W. Squids 14-24 cm ML were caught mainly at depths of 600-1100 m over depths of 900-1800 m. There is probably an independent population of this squid on the MAR, and it is possible that the sporadic occurrences of I. illecebrosus in the northeastern Atlantic, previously regarded as doubtful, are associated with the expatriation of squids from the MAR. Todarodes sagittatus, according to the new data, is common over the MAR and seamounts throughout the non-tropical North Atlantic Ocean. On the MAR it has been found in many places from the Reykjanes Ridge (56°50'N, 33°30'W) to the Kurchatov Fracture Zone directly north of the Azores (40°20'N, 26°33'W), and is the most frequent near the Faraday seamounts (48°30'-50°N). East of the MAR it was found on the slopes of the Rockall Rise and Porcupine Bank, and on the Antialtair Seamount (43°33'N, 22°24'W). On the MAR squids were caught as single specimens, at depths of 460-1150 m, mainly at 600-800 m, over depths of 840-1500 m (night and twilight catches). The ML was up to 34 cm in males and 44 cm in females. Reproduction seems to occur from the Reykjanes Fracture Zone to the Azores Island. Of particular interest are the findings of T. sagittatus on the seamounts of the North American Basin: the Kelvin Seamounts (38°02'N, 62°16'W; 38°59'N, 61°06'W) and the Corner Rise (35°34'N, 51°55'W; 34°44'N, 50°06'W). Single squids 18-24 cm long were caught there in the pelagic realm at depths from 50-80 to 1000-1500 m. One juvenile (3.5 cm) was caught at a depth of 130 m between the Corner Rise and the Azores Islands, 37°54'N, 43°05'W. This species is apparently widespread below the Gulf Stream and the North Atlantic Current between the Subarctic Front and the MAR. It can be assumed that each seamount of the North American Basin or each group of closely spaced seamounts with summits rising to 600-1200 m, has a local squid population and that there is an intense exchange of genes between these population as a result of the passive transport of paralarvae and juveniles by surface currents and active migrations of adolescent and adult squids. The ranges of  T. sagittatus and I. illecebrosus overlap only on the MAR.

18. Levin, A.B., and Moiseev, S.I. 1988. Vertical distribution and behavior of the squid, Gonatus fabricii, in the North Atlantic. In: III All-USSR Conference on Marine Biology, Sevastopol, October, 1988. Abstracts of Communications. Part 1. Kiev, 1988: 280-281 [In Russian].

Abstract

The area of MAR at 49-58° N and Irminger Sea were investigated during July-September, 1986, with manned submersible, midwater trawls and hydroacoustic equipment. G.fabricii was the most common cephalopod species in the area studied. It was meet during daytime at 420-1200 m depth and at nighttime  at 360-1200 m. Thus the diel vertical migration was small. Squid were meet at temperature 4.9-3.6°C and salinity 34.8. They were found most commonly over the seamounts of north and central MAR complexes in the 600-700 m layer, there distance between neighboring specimens was 5-15 m. Squids were seen singly, the shoals and groups were not seen. Squid size was 3-23 cm ML, mode 6-9 cm. Most squids were observed in midwater between 600 and 1000 m not closer than 10-25 m to the bottom. Six types of squid behavior in the light field of the submersible were observed: investigation reaction, stress state, pre-shocking state, shocking state, light narcosis, hunting and feeding. Speed of movement during jetting was to 1.0 m/s, during stress to 1.5 m/s, during fin swimming to 0.3-0.5 m/s. Squids usually stayed in twilight zone and approached to submersible up to 2-3 m but when shocked bumped onto submersible. The light narcosis was observed in 1.5-3.0 m from lamp. During hunting they captured lantern fishes and bite fish by the beak between head and frontal part of dorsal fin. Being shocked with light a squid abandoned prey, descent into twilight zone and after 1-3 s leaped aside. 

19. Moiseev, S.I. 1987. Underwater observations of North Atlantic squids from the manned submersible “Sever 2”. In: Underwater Fishery Investigations. Collection of Scientific Papers. Murmansk: PINRO: 71-78 (1986) [In Russian with English summary].

Abstract

Behavior and vertical distribution are described of the squids Todarodes sagittatus and Gonatus fabricii on/over the seamounts of the MAR, 50-58° N, and Hutton Plateau, and of Ommastrephes bartrami over the Corner Rise, Josephine Seamount and South Azores seamount complex, from the“Sever-2” manned submersible, 30 to 1200 m. Following behavioral acts were studied and characterized (0-3 points): optomotor reflex, orientation relative to submersible, reaction to photo-flash, to the light, synchronous manoeuvrability, degree of polarized orientation, stress reaction, degree of group unity, locomotor activity. Juvenile G. fabricii (3-15 cm ML) inhabit at the daytime the layer 650-900 m, during the night 160-900 m depth, adult squid (15-35 cm ML) observed only during the day, at 700-1150 m. T. sagittatus (15-35 cm) arose at the night to the surface and at daytime were recorded on/near the bottom (1-30 m from the bottom) and in midwater, also at 700-1150 m. One ommastrephid was seen on the MAR at daytime at 700 m depth. Behavior of squids and their reaction on the submersible are described. Both species were feed upon small fishes (Myctophidae, Gonostomatidae, Sternoptychidae). O. bartrami were recorded singly: at evening at 780 m, at the day at 560 and 640 m, and near surface during the night (30 to 75.5 cm ML).

20. Moiseev, S.I. 1988. Materials on the distribution and behavior of bathyal octopod Chunioteuthis sp. (Cephalopoda, Cirroteuthidae) in the area of the Mid-Atlantic Ridge, North Atlantic. In: Abstracts of Communications on III Scientific-Practical Conference of the Crimea “Young Scientists’ and Specialists’ Contribution to the Decision of the Modern Problems of Oceanology and Hydrobiology”, Sevastopol, 1988: 88-89 [In Russian].

Abstract

Observations from the “Sever-2” submersible and trawl catches, 1986. Octopods Chunoteuthis sp. [=Stauroteuthis syrtensis- K.N.] were found on all investigated seamounts of the MAR, to the north of 53° N. Size of trawl-catched specimens was 2.5-18 cm, of those observed  (together 3 specimens) 10 cm, total length to 50-70 cm, mantle diameter 6-10 cm, fin length 3-5 cm. They were observed at 945-1200 m depth, 1.5-7 m off the bottom. All were immobile, in twilight zone, 3-6 m from the submersible. Reactions on the light were recorded. Their swimming speed during escape was 0.2-0.4 m/s, escape begins at the distance from the submersible 2.5-3 m.

21. Moiseev, S.I. 1989. Vertical distribution and behavior of the squid, Gonatus fabricii (Cephalopoda, Gonatidae), in the northeastern Atlantic. In: Underwater Investigations for Bio-Oceanological and Fishery Purposes. Moscow: VNIRO: 53-60 [In Russian with English summary].

Abstract

Behavior and vertical distribution of the squid Gonatus fabricii were observed in two cruises, 1983 and 1986, on/over the seamounts of the MAR, to the north of 49° N, and in the Irminger Sea, 30 to 1200 m depth, in midwater and in near-bottom layer. Following behavioral acts were observed in the light field of the submersible: investigation reaction, stress state, pre-shocking state, shocking state, light narcosis, hunting and feeding. G. fabricii were most commonly observed in the layer 550-1000 m, at temperature 4.9-3.6°C and salinity 34.8. They were observed at the daytime at 500-1100 m, during the night at 400-1180 m depth. They locate usually in twilight zone, at illumination of 10-20 lux and either avoid the beam of lamp light or were shocked. Their size was 3-20, mostly (82.5%) 3-10 cm, rarely to 22-24 cm ML. Squids were rarely observed at/near the bottom (25-30 m off the bottom and never closer than 10 m). The hunting on lantern fishes was observed at 740-1150 m depth, 1.5-2.5 m from the submersible; squid size was 12-18 cm, fish 10-12 cm. Color and its variation and reactions of squid onto the apparatus are described.

22. Moiseev, S.I. 1989. Vertical Distribution and Behavior of Oceanic Squid. Sevastopol: “Hydronaut” Base. 70 p. [In Russian, English summary].

Abstract

A review of vertical distribution and behavior of three species of Atlantic Ocean squids (Gonatus fabricii, Illex argentinus, Sthenoteuthis pteropus) observed from the manned submersibles“Sever-2”, “TINRO-2” and “Tethys” during 7 expeditions, 1982-1988. G. fabricii was observed in the MAR area and on the Hutton Plateau during August-October, 1983, and June-August, 1986 (“Sever-2”, to 1200 m depth). It is a meso-bathypelagic squid with weak diel vertical migrations, met at the depths of 420 to 1200 m. It was most commonly observed on the MAR north of 49 N and in the Irminger Sea, in the 550-1000 m layer, their occurrence was maximal in 600-750 and 800-1000 m layers. There were two layers of higher squid abundance over Hekate Seamount (central complex of MAR seamounts): 550-650 and 800-950 m, here the distance between neighboring squids was from 3-5 to 15 m. Squids were found not closer to the bottom than 7-10 m. All captured specimens were juveniles and immature (I and I-II maturity stages), ML 32-194 mm, mostly <100 mm, only one larger specimen (ML ~22-24 mm) was observed. Squids were seen singly and not form shoals and concentrations. The food of juvenile squids (<12-15 cm) consists of macroplanktonic crustaceans (shrimps, mysids, large copepods), of larger squids - fish (Myctophidae, Gonostomatidae) and crustaceans. Squids behave normally in twilight zone with illumination 10-20 lux. On submersible’s light squid react negatively and moving out of the light beam.

23. Moiseev, S.I. 1992. Observation of the vertical distribution and behavior of nektonic squids using manned submersibles. Bulletin of Marine Science, 49(1-2): 446-456 (1991) [In English].

Abstract

The vertical distribution, diel vertical migrations and behavior are described for 14 species of nektonic oceanic squids based on observations from manned submersibles “Sever-2”, “TINRO-2” and “Tethys” in different areas of the World Ocean. Squid size, time of the day, depth of observation, and squid behavior were noted. Following species were recorded in the MAR and adjacent areas: Gonatus fabricii (49-58° N) , Todarodes sagittatus (49-55° N), Ommastrephes bartrami, Brachioteuthis riisei, Chiroteuthis veranyi, and Mastigoteuthis grimaldii. G. fabricii were observed in the daytime at 420-1200 m, and at night at 350-1200 m, maximum occurrence between 600-700 m. T. sagittatus (15-35 cm ML) were observed in the daytime at 530-1947 m (mostly in the 600-800 m layer), 2-10 m (in one case 0.10-0.15 m) from the bottom and during the night mostly (but not all) near the surface. At largest depth (1947 m) the largest specimen (50 cm ML) was observed. O. bartrami were noted by day at 540-1050 m, at night from the surface to 60-100 m layer, and some isolated squids - even at 270-300 m. B. riisei (3.0-6.5 cm ML) were observed at 675-900 m by day, Ch. veranyi (7-10 cm ML) at 980-1040 m (750-1000 m in bottom trawl catches), and M. grimaldii (4-10 cm ML) at 950-1150 m, 3-10 m off the bottom (550-1200 m in trawl catches).

24. Moiseev, S.I. 2001MS. Vertical Distribution and Behavior of Nektonic Squid Family Ommastrephidae and Some Other Groups of Cephalopods. Unpublished Dissertation, Candidate of Biological Sciences. P.P. Shirshov Institute of Oceanology of the Russian Academy of Sciences, Moscow, 158 p. [In Russian].

See abstract under the next item
25. Moiseev, S.I. 2001. Vertical Distribution and Behavior of Nektonic Squid Family Ommastrephidae and Some Other Groups of Cephalopods. Autoreferat of the Dissertation, Candidate of Biological Sciences [cited above]. P.P. Shirshov Institute of Oceanology of the Russian Academy of Sciences, Moscow, 26 p. [In Russian].

Abstract

A methodological approach was developed and used in the practice of field investigations for the study of behavior, vertical distribution and assessment of abundance of nektonic squids and some other cephalopods from the manned submersibles. A well developed defensive function of the squid shoal was demonstrated relative to physical irritators from the submersible. The reaction on these irritators is different in nerito-oceanic and oceanic squid in the near-bottom layer. The occurrence of oceanic ommastrephid squids in meso- and bathypelagic layers indicate the capability of these squid to endure wide range of temperatures and absence of direct relation between the span of diel vertical migrations and oxygen contents. It was shown that the span of diel vertical migrations in North Atlantic Todarodes sagittatus is up to 1500-2000 m and in Ommastrephes bartramii to 1000-1500 m. Diel vertical migrations of nerito-oceanic squids on the shelves are characterized by wide overlapping of the layers of day and night occurrence while they are diverged over the slopes and in oceanic pelagic realm; they are not overlapped in oceanic squids. The migration lasts, in dependence of the depth of day habitat, from 0.5-2.5 hours and proceeds with the speed of >5 m/min. Oceanic ommastrephids with ML >6-9 cm are directly involved in the vertical transfer of organic matter and energy between epipelagic and meso-bathypelagic layers. O. bartramii and other oceanic ommastrephids avoid at night the areas over the summits of seamounts with depths less than 250-300 m: their abundance diminished with decreasing of summit depth and they absent over the depths less than 175 (150) m. Visual observations from submersibles permit the assessment of squid abundance. The calculated biomass of Gonatus fabricii (ML <15 cm, mode 9-11 cm, average weight 40 g) in the area between MAR and Hutton-Rockall plateaus (850 000 km2, modal depth 500-1000 m), in summer-fall of 1983 and 1986, is assessed in 130 000 tons. General biomass of O. bartramii (ML >12-15 cm) throughout its range in the  0-100 m layer is approximately 11.8 mln tons.

26. Moiseev, S.I. 2002. The biomass estimation of nektonic squids on the base of visual observations from manned submerisbles. In: VI All-Russian Conference on Commercial Invertebrates, Kaliningrad (Lesnoye), Sept. 3-6, 2002. Abstracts of Reports. Moscow: VNIRO Publishing: 144-147 [In Russian, English title]. 
See abstract under the item № 25
27. Moiseev, S.I. 2002. Vertical distribution of squid Todarodes sagittatus (Family Ommastrephidae) observed from manned submersibles. In: VI All-Russian Conference on Commercial Invertebrates, Kaliningrad (Lesnoye), Sept. 3-6, 2002. Abstracts of Reports. Moscow: VNIRO Publishing: 150-152 [In Russian, English title]. 
See abstract under the item № 25
28. Moskalenko, V.P. 1981MS. Information about biology of arrow squid and prospects of its exploitation. Unpublished report. Murmansk: Sevrybpromrazvedka. 16 p. [In Russian].

Abstract

The potential fishery areas of the arrow squid [Todarodes sagittatus] are located from southward of Iceland to westward of Scotland (June-September), off northern Norway (August-November) and western Murman Coast (September-November). The concentrations of squid were recorded along the northern margin of the North Atlantic Drift from the MAR to the boundary of 200 nm zone of Britain. Reproductive area is located supposedly in NE Atlantic at 50-55 N. Possible areas, time and appliances for commercial fisheries are described.
29. Nesis, K.N. 1973. Taxonomy, phylogeny and evolution of squids of the family Gonatidae (Cephalopoda). Zoologichesky Zhurnal, 52(11):1626-1638 [In Russian with English summary, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract 

After the revision carried out by the author, the family Gonatidae comprises three genera, four subgenera and sixteen species. The genera and subgenera are characterized. Primitive structural features of Gonatidae: radula 7-rowed; tentacles present in adult squid; hooks on tentacles lacking; fixing apparatus non-specialized; hooks on arms weakly developed and appear late in ontogenesis; muscular tissue dense; fin rhombic or oval. Specialized features: radula 5-rowed; tentacles lost in adulthood or strong hooks developing on tentacles of adult squid; fixing apparatus with transverse ridges and grooves; hooks on arms appear early; tissue in adults soft and watery; fin cordiform. Phylogenetic relations between the genera and species of the family are represented schematically. The genus Berryteuthis is the least specialized, the subgenus Gonatus s. str. is the most specialized. The subgenus Eogonatus occupies an intermediate position between them. The genus Gonatopsis is diphyletic. Its subgenera, among which Gonatopsis s.str. is more specialized than Boreoteuthis, developed in a parallel. The whole family emerged and evolved in the Pacific boreal Region; only two species of Gonatus s. str. [G.( G.) fabricii  and G.( G.) antarcticus] succeeded in penetrating beyond the boundaries of this Region. G. fabricii inhabits the Arctic and the North Atlantic from the North Pole to the area south of Cape Cod, the Bay of Biscay and off Point Barrow. At present the family has a bipolar distribution. G. fabricii may penetrate southward, and G. antarcticus  northward only with cold waters, i.e. with cold advective currents, with waters of winter cooling or with deep waters in upwellings. The ancestor of G. fabricii migrated to the Atlantic by way of the Bering Sea  Arctic Basin  Scandic Basin, while the ancestor of G. antarcticus penetrated into the notalian waters through the California Current  cold waters of the upwelling  Coastal Branch of the Humboldt Current. This may have occurred at the time, when the water depth over the Bering Shelf was considerably greater than it is now, while the thickness of equatorial waters in the area west of Panama Isthmus was perceptibly smaller. The former may have occurred in the Eopleistocene and during the great interglacial periods, the latter  during the periods of glaciation. The modern range of the family thus formed in the Quaternary period (Pleistocene). Modern primitive species inhabit the epipelagic zone, near-bottom waters on the slope, or are eurybathic and rise to the surface at night. Specialized species inhabit the mesopelagic and/or the bathypelagic zone; as a rule, they do not come up to the surface. The family evolved along the line of specialization and development of the life form "squid  predator of the deep”.

30. Nesis, K.N. 1973. Ecological classification (life forms) of cephalopods. Itogi Nauki i Tekhniki, Series Zoologiya Bespozvonochnykh, 2: 8-59 [In Russian]

Abstract 

23 ecological groups of cephalopods are selected on the genus level and arranged hierarchically: 3 benthic, 2 benthopelagic, 6 nektobenthic and 12 pelagic (5 nektonic, 7 semiplanktonic and planktonic). They include all known cephalopod genera. Groups are selected and characterized by: the character of habitat; degree of mobility and mechanism of locomotion; method of obtaining food. A short morphological and biological characteristics of each group is presented. Brief review of the evolution of modern cephalopods is given. 

31. Nesis, K.N. 1979. Squid larvae of the family Ommastrephidae (Cephalopoda).  Zoologichesky Zhurnal, 58(l):17-30 [In Russian with English summary, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract 

The main taxonomically important characters of rhynchoteuthis larvae and the early post-larval stages of ommastrephids are reviewed. It is shown that the size (mantle length) at which photophores and the third and fourth arms appear, and the splitting of the proboscis begins and ends are specific and constant. At the larval stage, it is possible to identify ommastrephids to the genus but the species characters are not manifested in the larvae. The larvae and early post-larval stages of 8 genera and 12 species of ommastrephids have been described and illustrated, including the species common in the MAR-ECO Project area [Todarodes sagittatus (first description) and Ommastrephes bartrami] and hatching stage of Illex (who also may occur in this area) are figured. Comparative analysis of the morphological characters of rhynchoteuthis larvae has permitted us to conclude that the phylogenetic system of Zuev et al. (1975) is a basically correct reflection of the relationship between higher ommastrephids; however, Ornithoteuthis should, apparently, be considered as belonging to an independent subfamily, as the genus Dosidicus seems to have diverged from the common stem of the Ommastrephinae prior to the separation of other genera.

32. Nesis, K.N. 1982. Abridged Manual to the Cephalopods of the World Ocean. Moscow: Legkaya i Pishchevaya Promyshlennost'. 356 p., 88 pls [In Russian]

Abstract 

This book is the world first manual for identification of cephalopod species in the World Ocean. All known squid and cuttlefish species are included and most octopuses except poorly studied shallow-water tropical Indo-Pacific octopuses (they can be identified only to the genus/subgenus). All species are figured, for each species data are presented on its distribution and vertical habitation zone. Anatomy, morphology and physiology of cephalopods are described in detail in General section. Rich bibliography is presented on the structure, physiology, taxonomy, and distribution of cephalopods. Contents: Foreword. Introduction. General characteristic of cephalopods. Size and weight. External structure: head; arms and tentacles; suckers; mantle; fins; funnel; mantle opening and locking apparatus; mouth, jaws and radula; skin and chromatophores; luminous organs. Internal structure: gladius; cartilaginous skeleton; organs of mantle cavity (coelom, circulatory system, gills, excretory system, digestive system, ink sac, reproductive system); nervous system (central nervous system, peripheral nervous system); sense organs (eyes, extraocular photoreceptors, statocysts, chemo- and mechanoreceptors); endocrine and neurosecretory organs. Regeneration and autotomy. Keys to the Cephalopoda of the World (43 families). Bibliography (references to general section, references to taxonomic section). Taxonomic index.

33. Nesis, K.N. 1984. Cephalopods. In: K.A. Brodsky and K.V. Savitskaya (Eds.) Field Card Manual of Plankton, Part 3. Leningrad: Zoological Institute of the USSR Academy of Sciences. 182 p. [In Russian]

Abstract 

A card manual for the identification of planktonic developmental stages of cephalopods, both pelagic and benthic with planktonic paralarval stage. 90 species are described, usually one species per genus (rarely several species). On one card side a short morphological description of all developmental stages is given, with notes on distribution, size and number of species in the genus; on the other side figures are placed (total view and, if necessary, characteristic details), paralarva to adult. A brief characteristic is given (one card) of cephalopods in general, their developmental types and planktonic stages of cephalopod development.

34. Nesis, K.N. 1984. Deep-sea cirrate octopuses observed from a submersible. Deep-Sea Newsletter, No. 9: 7 [In English]

Abstract 

An abridged English version of the paper No. 45. Stauroteuthis cf. syrtensis and Grimpoteuthis cf. umbellata were observed from the Pisces manned submersible on the Reykjanes Ridge southwest of Iceland, ca. 5830’N, depth, 1300 and 1800 m, respectively. Movement position, mode of swimming, speed, defense pattern are described.

35. Nesis, K.N. 1985. Oceanic cephalopods: Distribution, life forms, evolution. Moscow: Nauka. 287 p. [In Russian]

Abstract 

Data are presented on the species composition, horizontal and vertical distribution, relative abundance, diel and ontogenetic vertical migrations, life forms, and ecological evolution of oceanic cephalopods. Contents: 1. Introduction. 2. Materials and methods of investigation. 3. System of Recent Cephalopoda and the place of oceanic species. 4. Zoogeography of cephalopods. a. Principles of problem solution; b. General patterns of geographic distribution of cephalopods; c. Differences in the distribution of oceanic, nerito-oceanic, shelf-living, and deepwater bottom cephalopods; d. Types of ranges; e. Zoogeographic scheme of the World Ocean by cephalopods; f. History of formation of modern ranges in some species and groups of cephalopods. 5. Relative abundance and relative quantitative distribution of oceanic cephalopods in the World Ocean. 6. Vertical distribution of pelagic oceanic cephalopods. a. Vertical distribution of relative abundance; b. Ontogenetic vertical displacements; c. Diel vertical migrations; d. Bathymetric taxocoenes of oceanic cephalopods. 7. Ecological classification (life forms) of cephalopods and place of oceanic species. a. Introductional comments; b. Life form classification; c. The place of oceanic species in ecological classification. 8. Evolution of cephalopods, its ways, forms and driving forces. a. Ecological evolution of cephalopods; b. Convergences of cephalopods and fish. Ecological history of nekton; c. Role of coevolution of progressive groups in the arogenesis and the problem of evolutionary progress; d. Convergences and parallelisms in cephalopod evolution. 9. Conclusion. 10. References.

36. Nesis, K.N. 1987. Cephalopods of the World. Squids, Cuttlefishes, Octopuses, and Allies. Neptune City, New Jersey: T.F.H. Publications. 351 p., 88 pls, 39 color and 3 black-and-white photos [English translation by B.S. Levitov of K.N. Nesis "Abridged Manual to the Cephalopods of the World Ocean", 1982, with additions and corrections]

Abstract 

A fully revised and updated English translation of the manual for identification of cephalopod species in the World Ocean (Ref. No.32). New taxonomic and distributional data are included, also new anatomical, morphological, and physiological information published between 1980 and 1985 as well as new references. Color and black-and-white photos are added.

37. Nesis, K.N. 1991. Underwater cephalopod studies in the USSR. An annotated bibliography. Cephalopod Newsletter, No. 14: 11-18 [In English]

Abstract 

21 papers were listed, with annotations, devoted to the study of the high sea and deep-water species (1983-1989); publications dealing with routine SCUBA diver’s observations are not mentioned. In the cited papers there are published data on the distribution and behavior of five species of ommastrephid squids (*Todarodes sagittatus, Dosidicus gigas, *Ommastrephes bartramii, Sthenoteuthis pteropus, S. oualaniensis), four gonatids (Berryteuthis magister, Gonatopsis japonicus, G. borealis, *Gonatus fabricii), one cranchiid (Belonella borealis), four genera of cirrate octopods (*Stauroteuthis, *“Chunioteuthis”, *Grimpoteuthis, Opisthoteuthis), and two genera of incirrate octopods (*Octopus, Benthoctopus). Those marked with asterisk are common in the MAR-ECO Project area. New and somewhat unexpected data were obtained.

38. Nesis, K.N. 1992. Cephalopods of underwater rises in the ocean. Doklady Akademii Nauk, 322(5):1003-1006 [In Russian, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract 

Submarine rises  acute volcanic mountains, flat-topped guyots, and shallow shoals  are a characteristic feature of the relief of all oceans. Their population differs largely from that of the continental and insular shelves and slopes at the same depths. Cephalopod fauna of the seamounts, guyots, and shoals (Reykjanes Ridge and some seamounts of the MAR were studied among other) the include five major groups of species, one of which has three subgroups; a sixth group includes species that avoid seamounts. 1. Bottom and near-bottom species, permanent inhabitants of seamounts. 1a) Shallow-water species, inhabitants of the coastal zone and shelf. 1b) Inhabitants of the lower sublittoral and upper bathyal range on the tops of the seamounts at depths from 50-100 m to 500-800 m, usually from 100-200 to 400-500 m. 1c) Inhabitants of the slopes of rises in the zone of the middle and lower bathyal. 2. Near-bottom and near-bottom-pelagic species, reproducing on the bottom but regularly or at some periods of life rising into the water column above the seamounts (sometimes to the surface). 3. Nerito-oceanic (living over the slopes) species, which during the larval and juvenile stages, and sometime subadult stage, live in the water column in the epipelagic and/or mesopelagic layers above the seamounts or in the open ocean, but reproduce near the bottom, or living at or above the bottom on the slopes, but reproducing near the surface over the slopes and submarine rises. 4. Interzonal pelagic (epi-mesopelagic, mesopelagic, and meso-bathypelagic) species, passively carried by currents into the areas over the submarine rises and descending to the bottom during the day, where the bottom is located at the usual depth of their daily habitat. 5. Non-migrating pelagic (usually bathypelagic) species, living constantly in the same water layer that are carried passively by the current to the peaks or, more frequently, slopes of seamounts at any time of the day; species of groups 4 and 5 fall onto submarine seamounts randomly, with advecting current, primarily of intermediate waters. 6. Pelagic species avoiding the tops of submarine seamounts  large nektonic squids Sthenoteuthis pteropus, S. oualaniensis, and Ommastrephes bartrami. At the current level of our knowledge, only a few species of groups 1 and 2 can be considered endemic to separate seamounts, specifically the Nazca and Sala y Gmez Ridges, and the central and southern part of the Mascarene Ridge. All remaining species are more or less widely distributed on the continental and insular shelves and slopes. There is no particular thalassobathyal fauna of cephalopods, different from the fauna of the continental and insular slopes. Teuthofauna of the submarine rises is basically the impoverished fauna of the nearby slopes. 

39. Nesis, K.N. 1993. Cephalopods of seamounts and submarine ridges, pages 365-373 in: T. Okutani, R.K. O'Dor, and T. Kubodera (Eds.) Recent Advances in Cephalopod Fisheries Biology. Tokyo: Tokai University Press, 752 p. [In English]

Abstract 

The cephalopod fauna of the seamounts, guyots and shallow banks consists of following main groups of species: 1. Bottom and near-bottom species that permanently live on seamounts; 1A - shallow-water species inhabiting the coastal zone and the shelf, they are found mostly on the Saya de Malha Bank (Indian Ocean); 1B - Lower sublittoral and upper bathyal species. 2. Near-bottom and benthopelagic species that spawn on the bottom but arise into midwater. 3. Nerito-oceanic species living as paralarvae and juveniles in the midwater but spawn on or over the bottom the bottom (3A) or near the surface over the tops or slopes (3B). 4. Interzonal vertical migrators advected by the currents over the seamounts at night and descending to the bottom at day. 5. Non-migrating pelagic species advected by the currents on the tops or slopes of seamounts. 6. Pelagic nektonic squids that avoid areas over the summits. A special thalassobathyal cephalopod fauna distinct from that of continental slopes do not appear to be present. With respect to the cephalopod fauna the seamounts are the “islands” in the sense of MacArthur and Wilson (1967: The theory of island biogeography). The mode of the formation of its fauna may be explained only by the dispersionistic, not by the vicarionistic paradigm.   

40. Nesis, K.N. 1996. Mating, spawning and death in oceanic cephalopods: a review.  Ruthenica, 6(1): 23-64 [In English with Russian summary]

Abstract 

A review is presented of the sexual and maturity-related characters of all cephalopod families, from Nautilidae to Argonautidae, with a special consideration of oceanic and deep-water families, including those inhabiting the MAR-ECO Project area. The position of hectocotylus is discussed, the presence/absence of a long distensible penis, the presence of special male and female characters predominantly developed during the maturation, the place of sperm attachment, the types of eggs and embryonic development. The hectocotylus is present in 58% of families and subfamilies of coleoid cephalopods. Probably in all coleoids lacking a hectocotylus, the spermatophores are transferred from male to female by the penis. There are six main types of male maturity-related characters: special modification of the non-hectocotylized arm; elongation and enlargement of some arms; enlargement of some arm suckers; tail elongation; male sexual photophores; special male coloration. The female maturity-related characters are more rare than the male ones, the most important are sexual photophores on arm ends in some deep-water squids or around the mouth in deep-sea octopods Bolitaenidae. In most cases males are smaller than females and mature earlier, but some interesting exceptions are known to exist. There are at least eight sites of sperm attachment in coleoids. The mating and spermatophore transfer may be very bizarre in some species. The eggs are usually laid either on the bottom or in the water (in rather firm or loose egg masses), but some species are ovoviviparous (Vitreledonella, Ocythoe) or the female brood eggs on her arms (Bolitaenidae, Haliphron, some Octopodidae). A classification of reproductive strategies is presented. The fate of spent animals is discussed, with a particular attention to the arosing to the surface of moribund spent females of many deepwater squids characterized by a gelatinous degeneration during the maturation. Their role in the feeding of seabirds is considered.

41. Nesis, K.N. 2000. Squid family Onychoteuthidae: phylogeny, biogeography and way of life. Zoologicheskii Zhurnal, 79(3): 272-281 [In Russian with English summary]

Abstract 

The family Onychoteuthidae includes oceanic squids from moderate to gigantic size, nektonic outer appearance, with muscular or less muscular tissues. Six genera and approximately 16 species (incl. some undescribed) are known now. A attempt is undertaken to analyze the family's phylogeny by morphological data and to compare the obtained results with the pattern of geographical distribution and main adult biotopes. The family is monophyletic and include both ammoniacal squids with neutral buoyancy (Moroteuthis and Kondakovia) and dense muscular squids with negative buoyancy (Onykia, Notonykia, Ancistroteutis, Onychoteuthis). The genus Onykia is supposedly most close the family's ancestor, then the evolution proceeded on the way of forming up of a type of muscular active nektonic swimmer, on the one hand, and less active semi-nektonic squid with neutral buoyancy, on the other. Most advanced genera are Kondakovia and Onychoteuthis. We don't succeeded in the attempt to understand species relationships in two non-monotypic genera, Moroteuthis and Onychoteuthis. Four genera and 9 species are distributed in the tropics and subtropics; 3 genera and 5 species  in the notalian and Antarctic waters of the Southern Ocean; 2 species of 2 genera are Pacific boreal. In every main zoogeographic zone the species occur of both relatively primitive and of more advanced genera. Species of Onykia, Notonykia and Onychoteuthis are pelagic (meso- and bathypelagic) as adults, belong to the "muscular" branch and occupy in its the primitive (Onykia, Notonykia) as well as the advanced position (Onychoteuthis). Species of Moroteuthis, Kondakovia and Ancistroteuthis are bottom-living (bathyal) as adults and belong to both branches. It is supposed that the ancestral form of Onychoteuthidae was a tropical, not deepwater animal, not connected with the bottom, but soon the mastering began of bathybenthic strata and of large depths of pelagic realm and species radiation in all tropical-subtropical regions, in notalian-Antarctic, and Pacific boreal zones. Three species of Onychoteuthidae are known or may be found in the MAR-ECO Project area: Onykia carriboea, Ancistroteuthis lichtensteinii and Onychoteuthis banksii, all tropical-subtropical.
. Nesis, K.N. 2002. Distribution of recent Cephalopoda and implications for Plio-Pleistocene events. In: International Symposium Coleoid Cephalopods Through Time, Berlin, Sept. 17-19, 2002. Ed. K.Warnke. Berliner Palobiologische Abhandlungen, Bd.2: 77-81 [In English].

Abstract

General review of the zoogeography of recent Cephalopoda. List of types of ranges in benthic and nektobenthic shelf-living and oceanic and nerito-oceanic cephalopods.

43. Nesis, K.N., Amelekhina, A.M., Boltachev, A.R., and Shevtsov, G.A. 1985.  Records of giant squids of the genus Architeuthis in the North Pacific and South Atlantic. Zoologichesky Zhurnal, 64(4): 518-528 [In Russian with English summary, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract 

Immature and semi-adult squids of the genus Architeuthis were caught by pelagic trawls over large oceanic depths in the northeastern Pacific westwards from Oregon and California at depths of 15-90 m and in the southeastern Atlantic over the Vavilov Ridge and westwards of Namibia at depths, respectively, 400-470 and 18-95 m. Mantle lengths were 50-164 cm. Tentacular clubs and spermatophores are described. The spermatophores are the longest among all cephalopods. It is confirmed that the giant squids have discontinuous range: in the northern subtropical and boreal Atlantic, including the MAR-ECO Project area; the northern subtropical and boreal Pacific; and the southern subtropical and notalian areas of all three oceans. They occur both in the pelagic realm of the open ocean up to 500-600 m and over the bottom at slopes and submarine rises. Their reproduction occurs in the subtropical areas and they migrate for feeding to the boreal and notalian zones (in the South Atlantic also in the area of the Southern Tropical Divergence). According to our and literature data, in the north of the range the size of adult males is greater than in the subtropical zones. The difference between North Atlantic, North Pacific and Southern Ocean squids seems to be less than interspecies differences in other squid families, except the maximum size of spermatophores which are largest in the males from the Southern Ocean. The genus Architeuthis includes three very closely related species: A. dux in the North Atlantic, A. martensi in the North Pacific and A. sanctipauli in the Southern Ocean, or, more likely, three vicariant geographic subspecies: A. d. dux, A. d. martensi and A. d. sanctipauli.
44. Nesis, K.N., Arkhipkin, A.I., Nikitina, I.V., Middleton, D.A.J., and Brickle, P. 2001. A new subspecies of the bathyal sepiolid cephalopod Neorossia caroli (Joubin, 1902) from the southwestern Atlantic off the Falkland Islands. Ruthenica, 10(1): 51-56 [In English with Russian summary].

Abstract 

A new subspecies of the bathyal cephalopod Neorossia caroli jeannae Nesis et al., ssp. nov. (Sepiolidae, Rossiinae) is described by six specimens, all mature females, with mantle length 50-60 mm, caught by bottom trawls in the southwestern Atlanitc on the Patagonian Slope north of Falkland Islands at depths of 474-670 m. A review is given of the data on distribution and biology of sepiolid cuttlefish genus Neorossia containing two species, N. caroli (northern, northwestern and eastern Atlantic, Reykjanes Ridge, Porcupine Seabight to South Africa, whole Mediterranean Sea, Azores Islands, Great Newfoundland Banks to off Nova Scotia, 40-1560 m, usually deeper than 300-400 m, ML in males up to 57 mm, in females up to 82.5 mm) and N. leptodons (southern and southeastern Australia, South Australia to New South Wales, Great Australian Bight, and Tasmania, 130-1110 m, usually between 500-1000 m, ML in males up to 41 mm, in females up to 77.5 mm). A record of N. caroli caroli at Reykjanes Ridge southwest of Iceland, depth of 1550-1560 m, is presented.

45. Nesis, K.N., and Sagalevich, A.M. 1983. Deep-water octopods from the porthole of a submersible. Priroda, No. 11: 23-25 [In Russian, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract 

In the summer of 1982 during the 4th expedition of the R/V Akademik Mstislav Keldysh with manned submersibles Pisces, a broad complex of biological investigations was carried out on the Reykjanes submarine ridge in the North Atlantic. Among many animals observed with the Pisces were two finned octopods, until now never observed in its natural environment. They were photographed and videotaped. The first was observed 31 July 1982 at a depth of 1300 m in the rift zone on the summit of a bordering seamount (58°27.6'N, 31°27.9'W) covered by a thick layer of sediment. It was quietly swimming above the bottom, but in the bright lights of the submersible the octopod rushed about, bend its arms strongly and flinged them up beyond its head, causing the entire inside of the umbrella and the rows of small, white suckers to be observed (probably a threat posture). Then it brought its arms together and expelled water from the umbrella in a strong pulse, became streamlined at once, and quickly swam obliquely upwards. Its size: arm span about 30 cm, overall length approximately 22 cm. It was most similar to Stauroteuthis syrtensis. The second was noted on 3 August 1982 at a depth of 1600 m on the slope of a volcanic formation located on the axis of the rift valley (58°31.8'N, 31°35.0'W). Upon the approach of the submersible the octopod broadly spread out its arms and hanged above the very bottom. It was bigger than the preceding one (80-90 cm in arm span, approximately 55-60 cm in overall length). Its fins were pressed closely against the mantle but the margin of the umbrella was in motion. The umbrella of this octopod was constructed differently from that of the former. The octopod was confidently identified as Grimpoteuthis, most likely G. umbellata. Neither of the species observed has been known from close to Iceland.

46. Nigmatullin, Ch.M. 1976. Ecological groupings of squid family Ommastrephidae. In: Problems of the Study of Pelagic Fish and Invertebrates of the Atlantic Ocean. Abstracts of Communications of the Young Scientists Conference, AtlantNIRO, Kaliningrad, 1976: 14-15 [In Russian].

Abstract 

Three ecological groupings and four sub-groupings were identified in the family Ommastrephidae. 1. Slope-shelf squids. Bottom egg-masses. Small and intermediate size. Dominant: Illex, secondary: Todaropsis, uncommon: Martiala, Nototodarus nipponicus. 2. Nerito-oceanic squids. Large and intermediate size. 2.1. Partly near-bottom, supposedly bottom egg-masses: Todarodes, Nototodarus sloani; 2.2. Purely pelagic, supposedly pelagic egg-masses: Dosidicus. 3. Oceanic squids, pelagic egg-masses. 3.1. Dominant, large and intermediate size: Ommastrephes, Sthenoteuthis; 3.2. Uncommon: Ornithoteuthis, Eucleoteuthis, Hyaloteuthis. Phylogenetic line: Illicinae Todarodinae Ornithoteuthinae Ommastrephinae. Evolutionary line: 12.13.13.2: pelagization of egg-mass, improvement of the organization of active nektonic life form, evolutionary inclination to the telogenesis.

47. Nigmatullin, Ch.M. 1977. Taxonomic relations and ecological structure of squid family Ommastrephidae. In: All-USSR Scientific Conference on the Use of Commercial Invertebrates for Food, Fodder and Technical Purposes. Abstracts of the Communications, Odessa, 22-25 November 1977. Eds. B.G. Ivanov, S.A. Golovachev, N.F. Lavrovskaya, A.A. Neiman, and K.N. Nesis. Moscow: 55-56 [In Russian].

Abstract 

Primitive states of taxonomically important features in Ommastrephidae concentrated in Illicinae (1), intermediate - in Todarodinae (2) and even more in Ornithoteuthinae (3), all advanced ones - in Ommastrephinae (4).Main direction of morphological evolution in the family was (1)(2)(4); (3) is a blind side branch between (2) and (4). Following ecological groupings were selected. 1. Slope-shelf grouping. Small and intermediate size. 1.1. Dominant (Illex, Todarodes pacificus, Nototodarus sloani); 1.2. Uncommon (Todaropsis, Martiala, Nototodarus nipponicus). 2. Nerito-oceanic squids. Dominant, large and intermediate size. 2.1. Partly near-bottom (Todarodes angolensis, T. sagittatus); 2.2. Purely pelagic (Dosidicus). 3. Oceanic. 3.1. Dominant, large and intermediate size (Ommastrephes, Sthenoteuthis); 3.2. Uncommon, small size (Ornithoteuthis, Hyaloteuthis, Eucleoteuthis, the last also 2.2). Squid of the groupings 1 and 2.1 have bottom egg-masses, other - pelagic. Most primitive forms inhabit near-coastal waters, intermediate - predominantly slope areas, advanced forms are oceanic. Ecological expansion of the family was directed from nearshore waters into oceanic pelagic realm. The zone of shelf/slope transition is an initial habitat of the family. Substantial changes in morphology, ecology and behavior proceeded during conquer of oceanic pelagic realm. Progressive species are in state of group progress and biological progress (Dosidicus, Ommastrephes, Sthenoteuthis, Todarodes, N. sloani, Illex), specialized species (Todaropsis, Martiala, N. nipponicus, Ornithoteuthis, Eucleoteuthis, Hyaloteuthis) are uncommon, have rather narrow ecological niches and less intense relations with environment. Evolution of the groupings 1.2 and 3.2 is telomorphic but different: grouping 1.2 demonstrate specializations to the life in near-bottom layers with deviation from body proportions optimal to nektonic animals, grouping 3.2 avoided active competition by retreat into the depths or formation of mosaic range (Eucleoteuthis), diminishing of the size and elaboration of sophisticated photophores, but retain body proportions of active nektonic or semi-nektonic animals. Extensive geographic range of the family contrasted with very low level of taxonomic radiation (1.7 species per genus). The cause is, supposedly, in that this family is one of the vanguard groups in the coevolution of cephalopods and fishes.

48. Nigmatullin, Ch.M. 1979. System, phylogeny and ecological radiation of squid family Ommastrephidae. In: Molluscs. Main Results of their Study. 6th Meeting on the Investigation of Molluscs. Ed. I.M. Likharev. Leningrad: Nauka: 32-33 [In Russian].

Abstract 

General direction of progressive evolution of oegopsid squids is the nektonization, and ommastrephid squids are on the top of this process. Three main [Illicinae, Todarodinae, Ommastrephinae- K.N.] and one intermediate (Ornithoteuthinae) stage are distinguished in ommastrephid evolution. Illex is morphologically, and Todaropsis - ecologically the most close to the initial type. Ecological expansion of the family was proceed from nearshore areas into oceanic pelagic realm. Initial habitat was shelf/slope transition (Illex, Todaropsis, Martiala, N. nipponicus). Ommastrephids populate open ocean supposedly during Early Oligocene to Miocene, simultaneously with most acanthopterygian fishes. Correlated changes in morphology proceeding in the conquer of open ocean by ommastrephids led to improvement of the organization of an active nektonic animal. On every main stage in ommastrephid evolution a group present nearing to optimal organization of a nektonic animal. There are some lines of its improvement: Illex-Todarodes, N. sloani-Ommastrephes, Sthenoteuthis-Dosidicus. In these forms the group progress is accompanied with biological progress, and their ranges are strictly allopatric. On all stages of ommastrephid evolution some deviation are observed into the side of telogenesis. This is expressed in primitive forms (Todaropsis, Martiala, N. nipponicus) in a deviation from body proportions optimal to nektonic animals, and in more advanced ones (Ornithoteuthis, Eucleoteuthis, Hyaloteuthis) - in decrease of size. Extensive geographic range of this family with high diversity of climatic and biotic conditions is in acute contrast with very low level of taxonomic radiation. The main cause is that the family as a whole is on the point of main direction of squid evolutionary progress and is one of the vanguard groups in the coevolution of cephalopods and fishes.

49. Nigmatullin, Ch.M. 1987. Ecological niche of oceanic squid family Ommastephidae: Ontogenetic and evolutionary aspects. In: Molluscs. Results and Perspectives of Investigation. 8th Meeting on the Investigation of Molluscs. Eds. Ya.I. Starobogatov, A.N. Golikov and I.M. Likharev. Leningrad: Zoological Institute, USSR Academy of Sciences: 452-454 [In Russian].

Abstract 

An ontogenesis was studied of mass, background-forming allopatric squids Ommastrephes bartramii (ML 0.4-86 cm), Sthenoteuthis pteropus (embryos to ML 60 cm), Sthenoteuthis oualaniensis (0.2-40 cm), and uncommon Hyaloteuthis pelagica (0.5-11 cm), characterizing, directly or indirectly, their ecological niches. Allometric growth of main body parts, arm and tentacular armature, distribution, behavior, food and parasitary connections were considered. The tendencies of ontogenetic changes in morphoecological and etological characters are in principle alike in all. Ontogenetic periodization made on different characters is also alike, but the degree of detailization is different. The periodization based on an integral characteristic  food composition  most fully describes ontogenetic changes in the relationships of animals with their environment. This character was chosen as a key one for identification and description of ontogenetic stages. Size relations between predators and prey are rather robust and this make possible to use squid mantle length as an integral character of their synecological connections (food-enemies-parasites). The periodization of ontogenesis was made on the examples of late-maturing females of O. bartramii and S. pteropus because they have the largest adult size and most diverse ecological connections during ontogenesis. 1. Embryo (in a gelatinous egg-mass); 2. Planktonic paralarva (ML 0.1-0.8 cm, main food is macroplankton); 3. Macroplanktonic juveniles (1-2.5 cm, mesozooplankton); 4. Micronektonic juveniles (3-8 cm, macrozooplankton); 5. Nektonic middle-size squid (14-16 to 27-32 cm, micronektonic planktophagous fish, mostly myctophids, and squid); 6. Nektonic large squid [>36-40 cm, nektonic predatory fish (more rarely large planktophagous fish), and squid]; 7. Pre-mortal spent squid (inactive, not feeding); 8. Dead squid (drawn into biotic cycle by various consumers, usually those unable to eat live squid). More or less clear transitional periods are observed between these stages, when the studied characters changes. Squid position in the trophic structure changes too, from II order to V order consumers. Each ecologically active stage (2 to 6) has a specific system of adaptations, is enough long and is “based” on different life forms of pelagic animals. Ontogenetic level and connected ontogenetic stage with its relatively integrated ecological appearance are the main functional and adaptive sub-units (sub-niches) in the ecological niche of population treated as an integrated but structured channel in mutlidimensional space of environmental factors. The number of ontogenetic levels is an integral indicator of ontogenetic extent of an ecological niche. General direction of ecological progress of investigated group of ommastrephid squids is discussed.

50. Nigmatullin, Ch.M. 1989. Squids of the open ocean. In: V.V. Ivchenko, S.V. Savanovich, V.V. Ovchinnikov a. oth. Fishery Development in the Open Ocean. Kaliningrad: Kaliningrad Book Publishing House: 26-48 [In Russian].

Abstract 

A semi-popular book treating scientific-technical foundations and practical exploitation of fish resources in the open Atlantic by USSR fishery fleet. The resources of fish and commercial invertebrates are described, technique of fisheries, technology of fish processing, economics of effective fisheries development, etc. In the chapter “Squids of the open ocean” following squid species are treated: 1. Slope-shelf species  Argentine squid [Illex argentinus]; 2. Slope-oceanic, or pseudo-oceanic species  Martialia squid [Martialia hyadesi], northern flying, or arrow squid [Todarodes sagittatus], southern arrow squid [Todarodes angolensis]; 3. Oceanic species  orangeback, or wing-fin squid [Sthenoteuthis pteropus], neon flying squid, or Bartram squid [Ommastrephes bartramii], diamondback squid [Thysanoteuthis rhombus]. Two species are common in the MAR-ECO Project area: T. sagittatus and O. bartramii. For each species horizontal and vertical distribution, size, population structure, reproduction, migrations, abundance, distribution of commercial or potentially commercial concentrations, population dynamics, and fisheries are briefly described.

51. Nigmatullin, Ch.M. 1989. Biomass, production, role in the World Ocean ecosystem, and fishery potential of squids family Ommastrephidae. In: VI All-Russian Conference on Commercial Invertebrates, Kaliningrad (Lesnoye), Sept. 3-6, 2002. Abstracts of Reports. Moscow: VNIRO Publishing: 155-157 [In Russian, English title].

Abstract
Assessed values of instantaneous biomass of ommastrephid squids: Todarodes sagittatus 1-2, Ommastrephes bartramii (North Atlantic) 2-2.5 mln tons.

52. Nigmatullin, Ch.M., and Laptikhovsky, V.V. 1994. Reproductive strategies in the squids of the family Ommastrephidae (preliminary report). Ruthenica, 4(1): 79-82 [In English with Russian abstract].

Abstract 

Data are presented and analyzed on mature egg size, potential and relative fecundity, coefficient of vitelline oocytes, and peculiarities of maturation of female reproductive system in 17 species of all 11 genera of the family Ommastrephidae, incl. those common in the MAR-ECO Project area (Todarodes sagittatus and Ommastrephes bartramii). Two main reproductive strategies are outlined: offshore (Illex type, 4 subtypes) and oceanic (Sthenoteuthis type, 3 subtypes). The former is characteristic of relatively primitive subfamilies Illicinae, Todaropsinae, Todarodinae, the latter  of more evolutionary advanced ones, Ornithoteuthinae and Ommastrephinae. Some evolutionary vectors are observed inside each strategy. Enhanced K-strategy is peculiar for the shelf-slope species and pronounced r-strategy  for the oceanic ones. There are considerable differences between adult females of the first and second types in potential fecundity (which in the first type is 5-10 times lower than in the second) and relative fecundity (3-7 times lower), as well as in the relative daily weight growth rates, but the reproductive investment (egg weight relative to female’s body weight increase from the beginning of vitellogenesis up to early spawning) is similar in both types, about 50-60%. The increase in fecundity in the evolution during the penetration of a group into epipelagic habitats of the open ocean is the general rule in reproductive strategies of at least ommastrephid squids and scombroid fishes.

53. Nigmatullin, Ch.M., and Laptikhovsky, V.V. 1999. Reproductive biology in females of the subfamilies Todaropsinae and Todarodinae (Cephalopoda: Ommastrephidae). Ruthenica, 9(1): 63-75 [In English with Russian abstract].

Abstract 

Oocyte size distribution, size and color of ripe eggs are described, and potential fecundity is determined in squids of the subfamilies Todaropsinae and Todarodinae: Todaropsis eblanae from West Africa, Todarodes angolensis from Namibia, Todarodes sagittatus from Northwest Africa and Mediterranean Sea (this species is common also in the MAR-ECO Project area), Todarodes sp. from the southeastern Pacific and western Indian Ocean, and Martialia hyadesi from the southwestern Atlantic. We analyzed our observations and literature data on all these and some other species, concerning also the spawning patterns and reproductive strategies. Females of both subfamilies are characterized by yellowish color of ripe eggs, wide range of egg size (from 0.7 mm in T. pacificus to 2.4 mm in T. sagittatus from the northern North Atlantic), low and medium values of potential fecundity (~20,000 in Northeast Atlantic T. eblanae to ~2,500,000 in T. sagittatus from Mediterranean Sea), “descending” type of spawning [the first egg mass(es) being the largest], spawning near the bottom on the shelf, continental slope, off oceanic islands, and over the underwater ridges (but not in true oceanic pelagic realm), and a wide spectrum of reproductive strategies (three types, one with three subtypes)

54. Nigmatullin, Ch.M., Parfenyuk, A.V., and Nikolsky, V.N. 1991. Ecology and resources of epipelagic nektonic squids of the Atlantic Ocean and southeastern Pacific Ocean. In: State of Biological Resources of Fishery Industry in the Central and South Atlantic and Eastern Pacific. Kaliningrad: AtlantNIRO: 142-177 [In Russian].

Abstract 

In the results of multi-annual studies of squids the information is presented about size, horizontal and vertical distribution, diel vertical migrations, maturation, fecundity, population structure, spawning and other main ecological features, and fisheries potential of four species of epipelagic nektonic squids: Sthenoteuthis pteropus and Ommastrephes bartramii in the open Atlantic Ocean, Dosidicus gigas and Sthenoteuthis oualaniensis in the southeastern Pacific. Instantaneous biomass of O. bartramii in the North and South Atlantic, only in the near-surface layer (0-2 m), was assessed in 2.0-2.5 and 1.8-2.3 mln tons, respectively. Enhanced concentration were observed, among others, in the Azores-Madeira islands area. Perspectives of commercial fisheries are outlined and discussed.

55. Nigmatullin, Ch.M., and Pinchukov, M.A. 1976. Feeding of the squid Ommastrephes bartrami in the Atlantic Ocean and Mediterranean Sea. In: Problems of the Study of Pelagic Fish and Invertebrates of the Atlantic Ocean. Abstracts of Communications of the Young Scientists Conference, AtlantNIRO, Kaliningrad, 1976: 20 [In Russian].

Abstract 

200 stomachs of Ommastrephes bartrami were studied (ML 12-76 cm), caught in the North and South Atlantic and Mediterranean Sea. Main food are fish and squid, secondary - amphipods, decapod larvae, euphausiids, shrimps, and heteropods; accidental - mysids, ostracods, copepods, thecosomatans, tunicates, chaetognaths, and ship’s garbage. The base of food are macroplanktonic, semi-nektonic, rarely nektonic near-surface animals, consumers of II-IV order. Food spectra in general are the same in all three areas. The part of crustaceans and other small animals diminished and that of fish and specially of squid increased with increase of squid size. This species occupies in oceanic communities of subtropical areas of the Atlantic and Mediterranean the niche of intermediate-sized and large shoaling nektonic predators of III to V order of consumers.

56. Nigmatullin, Ch.M., Pinchukov, M.A., and Toporova, N.M. 1977. Feeding of two background epipelagic squid species of the Atlantic Ocean [Ommastrephes bartrami and Sthenoteutis pteropus]. In: All-USSR Scientific Conference on the Use of Commercial Invertebrates for Food, Fodder and Technical Purposes. Abstracts of the Communications, Odessa, 22-25 November 1977. Eds. B.G. Ivanov, S.A. Golovachev, N.F. Lavrovskaya, A.A. Neiman, and K.N. Nesis. Moscow: 58-60 [In Russian].

Abstract 

The contents was studied of 700 stomachs of Sthenoteutis pteropus (ML 3-50 cm) and 220 of Ommastrephes bartrami (8-76 cm), caught in nighttime near the surface. Main food is the fish (mostly lantern fishes and other small planktophages) and squid; secondary - amphipods, euphausiids, shrimps, decapod larvae, heteropods, and chaetognaths; accidental - mysids, isopods, copepods, ostracods, stomatopod larvae, octopods, thecosomatans, tunicates, polychaetes, and nemertines. Lantern fishes are favorite food. Four size groups of squid were distinguished: 1. Juveniles (ML <8-10 cm) - crustaceans predominate in the food, in lesser degree - fish; 2. Transitional (8-20 cm) - fish predominate, in lesser degree - crustaceans; 3. Adult (20-35 cm) - main food are fish and squid, crustaceans are secondary; 4. Largest squid (>35 cm) consume almost exclusively fish and squid. Food spectra of O. bartrami in the North and South Atlantic are almost the same, latitudinal changes are expressed in the decrease of crustaceans role in higher latitudes. Crustaceans plays somewhat larger part in the food of males. This is the result of larger size of females and increase of average squid size in higher latitudes. Males and females, and squids belonging to early-, intermediate- and late-maturing groups somewhat differ in the feeding. Squids are attacking predators in relation to their main food, and “gatherers” - to small crustaceans. Both species are plastic in feeding behavior, their ranges rarely overlapped (only in highly productive areas). Both occupy the niche of small and intermediate-sized semi-nektonic and nektonic predators of III to V order of consumers. They are one of intermediate links between small nyctoepipelagic plankton-eating fish with its huge biomass, and top consumers. 

57. Nigmatullin, Ch.M., and Sabirov R.M. 2002. Cephalopod spermatophores, their functional, ontogenetic and evolutionary aspects (example: ommastrephid squids). In: International Symposium Coleoid Cephalopods Through Time, Berlin, Sept. 17-19, 2002. Ed. K. Warnke. Berliner Palobiologische Abhandlungen, Bd.2: 85-87 [In English].

Abstract

In Todarodinae and Ommastrephes a weak positive allometry exists in the spermatophore growth: the length of spermatophore and the sperm volume per spermatophore increase insignificantly during the growth of squid. Minimal male fecundity in large-sized squids such as Ommastrephes  is to 1000-2500 (1.5-4 to 9 cm3). Spermatophore length in O.bartrami from the North Atlantic is 32-53 mm (10.3-14.7% ML).

58. Pinchukov, M.A. 1975MS. Distribution, biology and intraspecies structure of the Atlantic flying squid Ommastrephes bartrami Lesueur, 1821. Unpublished M.A. Thesis. Kazan: Kazan University. 68 p. [In Russian].

Abstract 

Material was collected during 1966-1975 on 1800 night light drifting stations, incl. 715 in the limits of O. bartrami range: 422 in the North Atlantic, 25 in the Mediterranean Sea, and 268 in the South Atlantic. 249 squid were used for biological analysis, 163 for morphometry, 431 squid was sexed, the content of 342 stomachs was analyzed. Squid distribution in the North and South Atlantic is described. It was shown that the Madeira-Azores-Canary islands area is one of the areas of higher concentration of squid. Some tiny differences were found between North and South Atlantic squids in the diameter of largest club suckers and spermatophore length. The North and South Atlantic squid belong to two different subspecies. Data are presented on maximum size of males and females in different areas, sex ratio, ontogenetic changes, maturation, fecundity, and horizontal migrations.. Two groupings of squid were distinguished in the North Atlantic: early- and late-maturing, ML of mature females 40-50 and >70 cm, respectively. Schoaling and other behavioral aspects are described. Food, feeding, and position of squid in trophic nets are described. Main its food are lantern fishes (Myctophidae), Scomberesox, squids (mainly Onychoteuthidae and Enoploteuthidae), hyperiids (mainly Phronima and Hyperia), etc. Food changes during ontogenesis are described. O. bartrami is characterized as an active grazing euryphagous predator. Eight species of parasites were found. Abundance is rather low, dense concentrations rare. Attempts to use vertical longlines and midwater trawls for catching squid were unsuccessful because of its scattered distribution.

59. Sennikov, A.M., Shimko, V.P., Mukhin, S.G., and Bliznichenko, T.E,. 1987. Biology and distribution of the winter-spawning grouping of arrow squid Todarodes sagittatus in the northeastern Atlantic. In: Resources and Perspectives of the Exploitation of Squid in the World Ocean. Ed. B.G. Ivanov. Moscow: VNIRO: 29-37 (1986) [In Russian with English summary].

Abstract

Foraging areas of the European arrow squid were studies with the aid of pelagic long-lines, bottom and midwater trawls, and catches of squid larvae, during August-September and April-July, 1979-1984, in the open North Atlantic, Norwegian and Barents seas. The correlation was established between squid size (ML) and age in days (based on statolith reading)  three equations for larvae and juveniles, immature (I-II maturity stages) and maturing animals (III-V stages), respectively. Most squid hatched in winter (late December to early March). Reproductive part of squid winter generation range is located over MAR to the south of 45 N. From there the larvae are dispersed with branches of the North Atlantic Current to the waters off Iceland, in the Norwegian and Barents seas. Squids reach these areas in the age of 160-180 days. The concentrations of squid during foraging time (its duration is 1.5 to 3 months) are connected, among other, with the state of its feeding base. When squid abundance is high and that of food is low, the squids form dense and stable concentrations and their feeding activity is high. On the contrary, when squid abundance is lower and there are enough food on migration routes the squids do not form stable long-term concentrations and weakly react on jiggers who hinder their effective catching. During 1981-1983 in the foraging areas of the Norwegian and Barents seas squid foraged mainly on fish fry, dominated in the time of active squid feeding. The part of squid with full stomachs and indexes of stomach fullness are high. When the activity of squid feeding loweres the part of cannibalism increases as a consequence of  food limitation.

60. Shimko, B.P. 1984. Methodological Recommendations for Age Determination of Northeast Atlantic Cephalopods. Murmansk: PINRO. 24 p. [In Russian].

Abstract

Methods of fixation, preparation and reading of statoliths of Todarodes sagittatus, Todaropsis eblanae and Gonatus fabricii for age determination. All species have four postnuclear zones on statoliths. First three zones in T. sagittatus and G. fabricii contain together about 212 daily rings. In T. sagittatus there are daily, weekly and fortnightly rings. Such rhythms of ring deposition are determined by the rhythms of squid feeding. Squids forage mainly after midnight (0-6 hours) and at mid-afternoon (about 16 hours) and during full and new moon more actively than at the first and last quarter. Adult squids feed not everyday. Average size ML of T. sagittatus at a given age are following: ……………………………….ML 20-22  24-26  30-32  36-38 cm

……………………………….Age   160     183     227     260 days

61. Shimko, B.P. 1984. Ageing and biological peculiarities of Todarodes sagittatus (Lamarck). ICES C.M. 1984/K:12. 12 p. [In English].

Abstract

Material was collected in 1982-1983 in the Barents, Norwegian seas and west from Ireland. In T. sagittatus there are daily, weekly and fortnightly rings. First three zones contain together about 192-212 daily rings. Squid feed twice a day, mainly at 0-7 and 16-17 hours. Minimum feeding observed at 13-14 and 18-19 hours. The feeding is more intense during full and new moon than during the first and last quarter. Most squid caught in the Norwegian and Barents seas hatched in winter (December-February). Off Ireland there are three generation, born in winter (December-February), spring (May-June) and fall (August-October). Maximal size of mature female (V maturity stage) 50 cm ML, 3620 g. It was caught at 60 44’N, 13 15’W, 560 m depth, had nidamental gland size 18x5 cm, egg size 1.5-2 mm, age 340 days, hatched in May. Longevity is to two years.

62. Shimko, B.P. 1987. Oceanological prerequisites of forming up of the macroscale groupings of cephalopods in the northeastern Atlantic. In: Abstracts of Communications of 7th All-USSR Conference on Fisheries Oceanology, Astrakhan, 19-21 May, 1987. Moscow, 1987: 142-143 [In Russian].

Abstract 

In the spatial distribution of Todarodes sagittatus and Gonatus fabricii in the NE Atlantic the bio-productive zones of high squid concentration of different size were distinguished, from temporal local patches to constant macro-scale groupings 1500-3000 km in size containing dozen millions of squids. Reproductive areas of squids in macro-scale groupings are connected with quasi-stationary oceanic gyres divided by the distances up to 500-1500 km, thus the genetic exchange between groupings is limited. The expatriation of squid larvae and juveniles from reproductive areas proceed through zones of divergences. In the NE Atlantic there were distinguished two macro-scale groupings of G. fabricii (Arcto-Norwegian and Atlantic) and one of T. sagittatus (Azorean). Their positions, location of reproductive areas and of densest concentration of squids and reproduction times are briefly characterized.

63. Shimko, B.P. 1990. Mechanisms of the effect of space-geophysical factors on long-term fluctuations of abundance of some common cephalopod species. In: Modern Problems of Fisheries Oceanology. Abstracts of Communications of 8th All-USSR Conference on Fisheries Oceanology, Leningrad, 15-19 October, 1990. Leningrad, 1990: 192-193 [In Russian].

Abstract

Cyclical fluctuations of abundance were found in Illex illecebrosus, I. argentinus, Todarodes pacificus, and T. sagittatus with 7 periods from 1.8-2.1 (atmospheric macro-circulation cycle) to 80-90 years (cycle of solar activity). The causes of these fluctuations are general planetary forces. They cause the changes of position of Gulf Stream, North Atlantic Current and other large oceanic currents.

64. Shimko, B.P. 1990. Periodicity of growth rings deposition on the statoliths of Cephalopoda. In: Abstracts of Scientific Papers of ICES 1990 Shellfish Symposium, Moncton, N.B., Canada, 25-29 June 1990: 81 [In English].

Abstract

The semi-diel, diel, weekly, fortnightly, and monthly cycles were recorded in the deposition of rings on statoliths of some squids. The semi-diel and diel cycles are stable and endogenous while longer ones are unstable and caused by quasi-periodic environmental fluctuations. There are five zones on statoliths corresponding to embryogenese (nuclear zone), larva (perinuclear zone), early juvenile (transitional zone), late juvenile (dark zone), and submature to mature squid (peripheric zone).

65. Shimko, B.P., Kolmakov, Yu.A., Korytov, V.G., and Daulmetov, A.A. 1990. The effect of cosmic and geophysic forces on long-term variations in abundance of some cephalopods. In: Abstracts of Scientific Papers of ICES 1990 Shellfish Symposium, Moncton, N.B., Canada, 25-29 June 1990: 80 [In English].

Abstract

Cyclical fluctuations of abundance were found by harmonical analysis in Illex illecebrosus, I. argentinus, Todarodes pacificus, and T. sagittatus with 7 periods from 2.0-2.1 (atmospheric macro-circulation cycle) to 86-87 years (cycle of solar activity). An abundant squid generation is formed when larvae are expatriated into highly productive areas and poor ones if they were dispersed in oligotrophic waters of central gyres. The direction of dispersal is caused by the dynamics of oceanic currents, such as Gulf Stream, North Atlantic Current, etc. The connection of cycles of squid abundance with space-geophysical cycles is statistically significant.

66. Shimko, B.P., Korytov, V.G., and Daulmetov, A.A. 1989. Some patterns of long-term variations in abundance of nerito-oceanic squids. In: Abstracts of Communications of 4th All-USSR Scientific Conference on Problems of Fisheries Forecasting (Long-Term Aspects), Murmansk, 24-26 October, 1989: 193 [In Russian].

Abstract

Cyclical fluctuations of abundance were found by harmonical analysis in Illex illecebrosus, I. argentinus, Todarodes pacificus, and T. sagittatus with 6 periods: 80-85 years (cycle of solar activity), 18-20 years (19-year lunar cycle), 9-12 years (11-year solar cycle), 6-8 (nutation cycle), 3-5, and 1.9-2.1 years (atmospheric macro-circulation cycles).

67. Voss, N.A., Nesis, K.N., and Rodhouse, P.G. 1998. Systematics, biology and biogeography of the cephalopod family Histioteuthidae (Oegopsida), pages 293-372 in: Systematics and Biogeography of Cephalopods. N.A.Voss, M. Vecchione, R.B. Toll and M.J. Sweeney (Eds.). Smithsonian Contributions to Zoology, No. 586, part II [In English]

Abstract

This study is based on the large, mostly unreported collections of histioteuthids that have accumulated since the family was first revised by N. Voss in 1969. Of primary importance are the collections made in 1971, 1973, 1975/76, and 1979 by the R/V Walther Herwig and the R/V Anton Dohrn in the Atlantic and the worldwide collections found in nine Russian and former USSR institutions. Maturity in histioteuthids is accompanied by marked changes not only in the genital organs but also in the arms, especially arms I, which undergo marked secondary, symmetrical modification; in the photophores pattern, particularly on the arms and mantle where unusual, enlarged, darkly pigmented, simple photophores of different sizes and shapes appear in some species; and in the shape of the gladius and mantle in one species. We recognize 13 species in the family Histioteuthidae in a single genus. Subspecies are recognized in two of the species. A key to the species and subspecies is given. Five species groups are characterized. The distributional patterns nearly equal the number of taxa. The patterns show a close correspondence with patterns of variation in environmental conditions in the oceans; the important role of productivity on the formation of the patterns and in the determination of the abundance of a taxon within its range; and the contiguous nature of the patterns of members of a species group or of subspecies of a polytypic, widespread species. Only 3 of the 8 warm-water species in the family inhabit all three oceans, and of the 3 cosmopolites, only one is regarded as an undivided species. Although there are no strictly cold-water species or recognized subspecies in the northern hemisphere, two histioteuthids normally extend from warm water into north temperate or subarctic waters in the Atlantic. A tendency for some species or subdivisions of a species to be present in the eastern half of the Atlantic and absent in the western half is shared by both groups. The differences in the patterns the Atlantic and Pacific oceans appear to reflect important hydrographical differences between the two oceans. Four species are recorded in the MAR-ECO area: Histioteuthis bonnellii, H. reversa (both present in North Atlantic temperate waters), H. arcturi, and H. meleagroteuthis (both present in North Atlantic subtropical waters). H. corona corona and, probably, H. celetaria celetaria are present in North Atlantic subtropical waters in more southern areas of the MAR.

68. Zuev, G.V., and Nesis, K.N. 1971. Squid (Biology and Fishing). Moscow: Pishchevaya Promyshlennost'. 360 p. [Full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract

Anatomy and mode of life of squids are described in the book based on large list of contemporaneous Russian and foreign literature, their geographic distribution, role in the feeding of marine mammals, birds and fishes, squid fishery in various countries, fishing tools and equipment. The importance of squid for the bionics is analyzed. Central part in the book occupies the chapter describing the biology of individual squid species  all those on whose biology there is information in the literature. The book is finished by a short review about perspectives of Soviet squid fishery. This well illustrated book was the first full review on the biology of all squid species in the World Ocean, incl. those common in the MAR-ECO Project area. Contents: Introduction. Chapter I. Form and Structure of Squids. Taxonomic Position, General Characteristics and Geological History of Squid. Size of the Body. Morphology. Internal Organs. Chapter II. Main Features of Squid Biology. Reproduction. Development. Growth, Age and Duration of Life. Maturity. Migrations. Feeding. Influence of Environmental Factors Upon Squids. Chapter III. Geographic Distribution of Squid. Chapter IV. Role of Squid in the Food Chains of the Ocean. Chapter V. Squid and Bionics. Chapter VI. Biology of Primary Squid Species. Suborder Myopsida  Neritic Squid. Families Loliginidae, Pickfordiateuthidae. Suborder Oegopsida  Oceanic Squid. Families Ommastrephidae, Onychoteuthidae, Gonatidae, Thysanoteuthidae, Architeuthidae, Lycoteuthidae, Enoploteuthidae, Octopodoteuthidae, Pholidoteuthidae, Bathyteuthidae, Ctenopterygidae, Brachioteuthidae, Histioteuthidae, Chiroteuthidae, Grimalditeuthidae, Lepidoteuthidae, Cranchiidae. Chapter VII. Fishing Equipment and Methods. Vertical Pelagic Long-line. Jigging and Nets. Chapter VIII. Fishery for Squid in Foreign Countries. Japan, Western Europe, U.S.A., Canada, Central and South America. Chapter IX. Perspectives of the Soviet Squid Fishery. References. Index.

69. Zuev, G.V., Nesis, K.N., and Nigmatullin, Ch.M. 1975. System and evolution of the squid genera Ommastrephes and Symplectoteuthis (Cephalopoda, Ommastrephidae). Zoologichesky Zhurnal, 54(10):1468-1479 [In Russian with English summary, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract

Morphological characters, particularly the system of photophores, geographic ranges and biological features of the squids belonging to the subfamily Ommastrephinae are revised. Differences between species in this subfamily are shown to be considerably greater in the structure and distribution of photophores than in other characters. The genus Ommastrephes is proposed to be restricted by the species O. bartrami only, whereas O. pteropus is to be transferred in the related but independent genus Sthenoteuthis, including S. (=Symplectoteuthis) oualaniensis as well. The genus Eucleoteuthis is independent and close to Hyaloteuthis. The genus Ornithoteuthis represents a separate evolutionary line. It was shown that the North Atlantic, South Atlantic and North Pacific O. bartrami belong to the same species. It became clear that O. caroli is a synonym of O. bartrami. This species has an interrupted anti-equatorial (bi-central) range and is distributed in the subtropical waters of the northern parts of the Atlantic and Pacific, in the southern Atlantic, Indian and southwestern Pacific Ocean. A scheme of  phylogenetic classification of the subfamily is given. The trend of the biological progress in the subfamily appears to be opposite to the evolutionary trend of the photophore system. This system evolved probably arising from the necessity for dividing the habitats of various species which inhabited initially the same ecological niches and for supporting the specific structure of the less competitive species in the first turn. Periods of origin and the ways of dispersion of the species are under consideration. The common ancestor of Ommastrephes and Sthenoteuthis arose during the Pliocene and then diverged into a subtropical (Ommastrephes) and tropical (Sthenoteuthis) form, the latter having split into the Atlantic (S. pteropus) and Indo-Pacific (S. oualaniensis) species during the Pleistocene. The modern ranges of Dosidicus gigas, O. bartrami, and E. luminosa are formed in the Pleistocene too.

70. Zuev, G.V., Nesis, K.N., and Nigmatullin, Ch.M. 1976. Distribution of the genera Ommastrephes d'Orbigny, 1835; Sthenoteuthis Verrill, 1880; and Todarodes Steenstrup, 1880 (Cephalopoda, Oegopsida) in the Atlantic Ocean. Byulleten Moskovskogo Obshchestva Ispytatelei Prirody (Otdel Biologicheskii), 81(4):53-63 [In Russian with English summary, full English translation available in Smithsonian Institution, NMNH, Washington, D.C.]

Abstract

Maps were compiled, based on a great number of observations at light stations and trawl catches, showing the distribution of the squids Sthenoteuthis (=Symplectoteuthis) pteropus, Ommastrephes bartrami (June-November and December-May), Todarodes sagittatus and T. angolensis in the Atlantic Ocean. Sthenoteuthis pteropus is a strictly tropical (equatorial) species, abundant only at temperatures >20-21oC. Its species structure is very complex, comprising no less than 9 sympatric populations. Ommastrephes bartrami is a subtropical (bi-central) species, occurring mainly at temperatures of 14-17oC. It is less abundant and its population structure simpler. Todarodes sagittatus occurs in the subtropical and boreal waters of the northwestern Atlantic, and T. angolensis in the subantarctic and southern subtropical waters of the South Atlantic Ocean. In both species several populations are recognized, some of them migratory and some non-migratory. It was shown, that O. bartrami and T. sagittatus are abundant in the MAR-ECO Project area.

71. Zuev, G.V., and Nigmatullin, Ch.M. 1975. On the distribution of North Atlantic squid Ommastrephes bartrami Lesueur, 1821. Trudy AtlantNIRO, 58: 187-192 [In Russian with English summary].

Abstract

Distribution of O. bartrami was described based on many observation on light drifting stations made by various USSR ships, 1965-1972. Maps are constructed for squid distribution during December-May and June-November (cold and warm season). ML is up to 76 cm, on the average 25-35 cm, weight to 20 kg, on the average 0.4-1.5 kg. This species has an anti-tropical (bi-subtropical) range, analogical that of Scomberesox saurus. No differences between North and South Atlantic forms were found. It is an common species observed on 83% of stations in the range limits but not form such mass concentrations as O. [Sthenoteuthis - K.N.] pteropus.
72. Zuev, G.V., and Nigmatullin, Ch.M. 1975. Patterns of shoaling behavior of the squids Sthenoteuthis pteropus (Steenstrup, 1855) and Ommastrephes bartrami (Lesueur, 1821) in the connection with conditions of their existence. In: Behaviour of Water Invertebrates. Materials of the 2nd All-USSR Symposium in Borok, October, 1975. Borok: 32-33 [In Russian].

Abstract

Shoals of S. pteropus are more variable than those of O. bartrami, and its shoaling behavior is more sophisticated. Shoals of first species may consists of hundreds squid, of second  of 20-30 specimens. These differences are caused by that S. pteropus  inhabit eutrophic equatorial waters while O. bartrami  more or less oligotrophic subtropical waters. Biotic connections in the range of first species are less tense than in the range of second.

73. Zuev, G.V., and Nigmatullin, Ch.M. 1977. Abundant oceanic squids of the Atlantic Ocean and prospects of its commercial exploitation. In: Bioresources  of the Open Part of the Atlantic Ocean and Methods of their Studies and Exploitation (Methodological Manual). Kaliningrad: AtlantNIRO, chapter 9: 185-200 [In Russian].

Abstract

A review of the distribution and biology of Ommastrephes bartrami and Sthenoteuthis pteropus. Horizontal and vertical distribution, size and weight, maturity, migrations, longevity, fecundity, spawning, food, feeding and changes of the food with size,  predators, parasites, swarming and abundance are described for both species. 

 A LIST OF CEPHALOPODS KNOWN TO INHABIT THE MAR-ECO PROJECT AREA

(with sources of information)

In brackets [] - species, whose presence in the MAR-ECO Project area is supposed but not proved

Fam. Sepiolidae

Neorossia caroli caroli 7, 8 

Heteroteuthis dispar 7

Fam. Lycoteuthidae

Lampadioteuthis megaleia 7

Fam. Enoploteuthidae

?Enoploteuthis anapsis 7
Abralia redfieldi 7
Abraliopsis hoylei pfefferi 2, 3
Fam. Ancistrocheiridae

[Ancistrocheirus lesueurii]

Fam. Pyroteuthidae

Pyroteuthis margaritifera  2, 3, 7

Pterygioteuthis giardi 7

Pterygioteuthis gemmata 7

Fam. Onychoteuthidae

Onykia carriboea 7

Ancistroteuthis lichtensteinii 7

Onychoteuthis banksii 7

Fam. Octopoteuthidae

Octopoteuthis sicula 3

Octopoteuthis megaptera 7

Taningia danae 3, 7

Fam. Gonatidae

Gonatus fabricii 2, 3, 6

Gonatus steenstrupi 7

Fam. Histioteuthidae

Histioteuthis bonnellii  3, 10

Histioteuthis reversa  3, 10

Histioteuthis arcturi 10

Histioteuthis meleagroteuthis 10

Fam. Chtenopterygidae

Chtenopteryx sicula 7

Fam. Brachioteuthidae

Brachioteuthis riisei  2, 3, 7

?Brachioteuthis picta 7

Fam. Architeuthidae

Architeuthis dux dux 7

Fam. Ommastrephidae

Illex illecebrosus 3, 4

Todarodes sagittatus 3, 4, 7, 11

Ommastrephes bartramii 2, 3, 7, 11

Fam. Pholidoteuthidae

“Tetronychoteuthis dussumierii” (=?Pholidoteuthis sp.) 7

Fam. Chiroteuthidae

Chiroteuthis veranyi 7

Fam. Mastigoteuthidae

Mastigoteuthis grimaldii (incl. schmidti) 7

Mastigoteuthis agassizii 7

Mastigoteuthis atlantica  3, 7

Mastigoteuthis magna 7

?Mastigoteuthis inermis  7

Fam. Cranchiidae

[Cranchia scabra] 

[Liocranchia reinhardti]
[Leachia atlantica]
[Leachia pacifica]
[Helicocranchia pfefferi]
Teuthowenia megalops 3, 7

[Megalocranchia oceanica]
[Sandalops melancholicus]
Taonius pavo (Belonella belone) 3, 7

Galiteuthis armata 3, 7

Bathothauma lyromma 3
Fam. Vampyroteuthidae

Vampyroteuthis infernalis 7

Fam. Cirroteuthidae

Cirroteuthis magna 1

[Cirrothauma murrayi] 

Fam. Opisthoteuthidae

[Opisthoteuthis agassizii]

Fam. Grimpoteuthidae

Grimpoteuthis umbellata  9

Fam. Stauroteuthidae

Stauroteuthis syrtensis  5, 9

Fam. Bolitaenidae

Japetella diaphana 7

Fam. Octopodidae

Scaeurgus unicirrhus 7

Fam. Alloposidae

Haliphron atlanticus 2, 7

Fam. Ocythoidae

Ocythoe tuberculata 7
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